■ FIVE MASTER SELECTION GUIDES 

102 companies’ IC’s organized by type, function, 
key parameters 

■ OVER 2400 PAGES OF 
TECHNICAL INFORMATION 

Provided directly by manufacturers covering 
over 25,000 IC’s and 46,000 Alternates 

■ ALTERNATE SOURCE DIRECTORY 

The only industry-wide, pin-for-pin version available 

■ MILITARY PARTS INDEX 

AND CROSS REFERENCE CHART 

Identifies all IC’s with JAN qualification 

■ MILITARY DEVICE TESTING TABLE 

List companies that screen to Mil. Std. 883 

■ MILITARY PARTS INDEX 

The first function guide to JAN qualified parts 

■ PART NUMBER INDEX 

Parts from 84 manufacturers, in numerical sequence 

■ APPLICATION NOTE DIRECTORY 

Digest of currently active application note material 

■ PART NUMBER GUIDE 

Instantly decodes each company’s part 
numbering system 

■ MANUFACTURERS 

AND DISTRIBUTORS DIRECTORY 







turn to the one source that has become the first step in the 
critical selection of Integrated Circuits. Whether an 1C exists 
: In new design or is one of thousands, you’ll find it out in 
seconds by using the MASTER. ... 


The 1C MASTER saves you time and lots of 
it ... no longer do you have to spend long 
tedious hours and days searching through manufacturer’s 
catalogs and data sheets for information. The MASTER gives 
you — at your fingertips — an easy way to narrow your 
1C choices quickly, accurately and systematically with the 
knowledge that you have just surveyed the entire industry. 


1C MASTER and its quarterly updates are 
published by United Technical Publica- 
tions, the largest electronic publisher in the world. 




Publisher 

MANLEY P. LUDWIG 


Western Regional Sales Manager 

PAUL C. MAZZACANO 

District Manager — West Coast 

JAMES W. GRAHAM 


Directory Editor 

JOHN J. DARAGO 

Office Manager 

DORIS J. WEBER 


‘ Production Director 

Production Manager 

Production Supervisor 

DAVID GETLEN 

LANNY LEVIN 

JOHN MERZ 

Art Supervisor 

Art Director 

Administrative Manager 

JAY LEVINE 

MICHELLE ARNOLD 

MARTHA FINCK 

Circulation Director 

Editorial Director 

Mkt. Service Manager 

DOROTHY RENOUD 

FRANK EGAN 

GEORGEANN JOHNSON 


President Vice President - General Manager 

ROBERT J. MALES HARRY A. BIRSE 


MlibTER 1979 



fflfISTER 


Contents 


Quick Guide to 1C Master 2 

Master Selection Guide index 4 

Part Number Index 16 

Part Number Guide 114 

Military Parts Directory 135 

Testing 136 

Cross Reference 137 

QPL Selection Guide 139 

Application Note Directory 151 

Digital Devices 401 

Interface Devices 566 

Linear Devices 838 

Memory Devices 1156 

Microprocessors ...1720 

Systems Components 1751 

Selection Table 1721 

Alternate Source Directory 2321 

Manufacturers and Distributors 
Directory 2445 


BPA MEMBERSHIP APPLIED FOR 


IMPORTANT NOTICE 

Considerable effort has been expended to make 
IC MASTER accurate and complete, but IC 
MASTER cannot assume responsibility for in- 
accuracies, omissions, manufacturers’ claims or 
their representations. 

No portion of this book may be reproduced 
without express written permission of the pub- 
lishers. © IC MASTER, solely owned by 
United Technical Publications, Inc., 1979. 

IC MASTER and its updates are published 
by United Technical Publications, Inc., Div. 
of Cox Broadcasting Corp.. 645 Stewart Ave., 
Garden City, N.Y. 11530, (516) 222-2500. 
TWX: 510-222-1673. Sales and editorial of- 
fices: 1333 Lawrence Expressway, Santa Clara, 
Ca. 95051, (408) 248-8044. TWX: 910-338-0272. 











II quick 9ukle 
lemur 


mASTER 


To prepare this directory each 1C 
manufacturer reviewed his own ap- 
plication note inventory and identified 
all those application notes considered 
to be currently active. Thus, in addition to providing a directory 
of active application note abstracts, the 1C MASTER directory 
also provides the first industry wide purge of obsplete material. 
Application note descriptions are arranged by DigitaJ, Linear, 
Memory, and Microprocessor categories. Beneath those head- 
ings, material is arranged alphabetically by function and 
applications category. Each application note is listed by title, 
identifies the specific device featured, provides a 25 to 50 word 
abstract, and includes identity of both the authoring manufac- 
turer and the specific application note number. This section 
provides ail the information necessary for the engineer to 
update his application note files speedily or thoroughly re- 
search the existence of application note material for a specific 
design problem. 


APPLICATION 

NOTE 

DIRECTORY 


PART NUMBER This revolutionary index takes all 

INDEX device types made by 102 IC manu- 

facturers and arranges them in nu- 
merical sequence excluding prefixes or suffixes. You can now 
find a device number even though you do not know either 
the full part number or even the manufacturer. Once a basic 
device number is located in the index, you can obtain instant 
identification of all manufacturers making a device by that 
number and determine the full part number designation; All 
page references to data sheet material and any existing appli- 
cation notes abstracts are also provided. 


PART NUMBER An instant decoding kit. Information 
GUIDE guide, provided by the manu- 

facturers, allows you to break each 
company’s part numbering system down into product temper- 
ature ranges, packaging variations, and functions. An invalu- 
aible tool for the elimination of costly and time consuming 
ordering errors caused by lack of standardization in part num- 
bering systems. 


MILITARY PARTS Cross Reference Chart identifies all 
DIRECTORY devices having received JAN qual- 

ification. This chart includes a cross 
reference feature converting device numbers to Mil. Std. 38510 
slash number and vice versa. 


MILITARY DEVICE Lists more than 50 major manufactur- 
TESTING TABLE shows, in matrix form, those 

device types tested to Mil. Std. 38510 
as well as screening performed to Mil. Std. 883. Those com- 
panies willing to perform special screening to customer’s 
unique military requirements are also identified. 


MILITARY PARTS A “first ever” functional guide to JAN 
INDEX qualified parts. Now it is possible to 

search by device and function to de- 
termine whether a JAN qualified part exists for your applica- 
tion, and if so, obtain both the device and 38510 slash numbers. 
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ALTERNATE The first industry-wide, pin-for-pin functional 
SOURCE equivalent Alternate Source Directory ever 
DIRECTORY available. This directory was developed by 
asking each 1C manufacturer to identify each 
competitive device for which he made a pin-for-pin interchange- 
able alternate. This unique approach took nearly three years to 
complete, is updated quarterly, involving countless manhours 
of catalog searching and specification comparison. 


MASTER This Guide, covering virtually every facet of 

3[gL.EQ‘f|ON industry, organizes ICs into these cate- 

QUIpg gories: Digital, Interface, Linear, Memory 

and Microprocessors. In each category, 
products are further classified by type (CMOS, ECL, TTL, etc.) 
and function (Arithmetic, Counters, Gates, etc.). You’ll find 
every 1C performing that function listed by part number and 
manufacturer. The Five Master Selection Guides will allow you 
to search for ICs by your specific requirements and identify 
all major available devices and sources. 


MANUFACTURER Locate the nearest local source for 
& DISTRIBUTOR additional information or quick de- 
DIRECTORY livery of needed products. A fingertip 

communications guide listing the lo- 
cation and phone number for all manufacturer’s field sales of- 
fices, reps, and distributors, both domestic and international. 


QUARTERLY This service assures that all this vast body 
UPDATES information is constantly refreshed. Each 

issue updates your Master book on a CUMU- 
LATIVE basis. Your guarantee that the 1C MASTER will remain 
the most complete and current industry-wide source available 
for the first step in iC selection. 


M 
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APPLICATION NOTE ■ MILITARY PARTS ■ PART NUMBER ■ PART NUMBER I MASTER SELECTION 

DIRECTORY ■ DIRECTORY I GUIDE I INDEX I GUIDE INDEX 


SElEeTIIN 
GUIDE INDEX 


Use this index to determine which of the five 
Master Selection Guides (Digital, Interface, Linear 
Memory, Microprocessor) to turn to by simply look- 
ing up alphabetically the function in which you are 
interested. 


how to use the five 
master selection guides 


These guides provide sufficient information to 
make initial product selections, to lead you to a 
group of device numbers and manufacturers’ 
names. They enable you to find the products most 
apt to fulfill your major requirements and then pro- 
vide data to help you make your final choice. All 
devices that appear in this section, both in the 
initial selection guide and in the data pages, are 
included in the Part Number Index. These index 
listings lead to the page and the line on that page 
where each device appears. 

4 


The coverage of industrial and consumer circuits 
is identified by model number and covers digital, 
linear and digital-linear combinations under one 
heading, Linear — Consumer Circuits. The TTL 
major families, TTL, TTL-LS,TTL-H and TTL-S have 
been combined under one heading to facilitate 
function comparisons. And the Microprocessor 
section has been enlarged, grouping microproces- 
sor system components together by processor type 
and adding many new system descriptions. 
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MASTER SELECTION GUIDE-INDEX 


Function 

Section 

Function 

Section 

A 


RF Detector/ 
Video 

Linear — Consumer Circuits 

AC Detector 

Linear — Other Devices 

Sense 

interface — Sense Amplifiers 

ACE 

See Asynchronous Communications Element 

Single Ended 


ACIA 

Interface — ^T ransmitters-Receivers 

Input/Output 

Linear — ^Amplifiers, Special Purpose 

Active Filter 

Linear — Other Devices 

Tone 

Linear — Consumer Circuits 

Active Terminator 

Digital — ECL 10000, Miscellaneous 

Transcon- 

Linear — Amplifiers, Special Purpose 

Adders 

Digital — CMOS, Arithmetic Functions 

ductance 


Digital— ECL 10000, Arithmetic Functions 
Digital — TTL, Arithmetic Functions 

Video, IF and RF 
Voltage 

Linear — Amplifiers, Special Purpose 


Digital — Special 

Controlled 

Linear — ^Amplifiers, Special Purpose 

Address Latch 


Wideband 

Linear — ^Amplifiers, Special Purpose 

Element 

Microprocessors — Systems Components 

AM Radio 


Address Register 

M icroprocessors — Systems Com ponents ; 
10800 

Components 
AM/FM Radio 

Linear — Consumer Circuits 

Address Selector 

Linear — Telecommunication Circuits 

Components 

Linear — Consumer Circuits 

Alarm Circuits 

Linear — Other Devices 

Analog Input 

Microprocessor — System Components; 

ALU 

Amplifier/ Detector 

See Arithmetic Logic Unit 

F8, SC/MP, Z80, 6500, 6800, 8008, 8048, 
8080, 8085, General Purpose 

FM IF 

Linear — Consumer Circuits 

Analog Memories 

Linear — Other Devices 

Amplifiers 


Analog Output 

Microprocessor — System Components; 

AC 

Linear — Other Devices 

Linear — Special Purpose 

Analog Shift 

General Purpose 

AGC/Squelch 

Linear — Amplifiers, Special Purpose 

Registers 

Linear — Other Devices 

Linear — Consumer Circuits 

Analog Switches 

Interface — Analog Switches 

AM/FM IF 

Linear — Consumer Circuits 

AND Gates 

See Gates 

AM/FM IF and AF Linear — Consumer Circuits 

Appliance Control 


Audio 

Linear — ^Amplifiers, Special Purpose 

Devices 

Linear — Consumer Circuits 

Audio, Power 

Linear — Consumer Circuits 

Arithmetic 

Digital — CMOS, Arithmetic Functions 

CATV 

Linear — Consumer Circuits 

Functions 

Current 

« Differential/ 

Linear — Amplifiers, Special Purpose 


Digital — CMOS, Miscellaneous 

Digital — ECL, Arithmetic Functions 

Digital — HNIL/HTL, Arithmetic Functions 

Cascode 

Linear — Amplifiers, Special Purpose 


Digital — TTL, Arithmetic Functions 

Differential Input/ 


Digital — TTL, Miscellaneous 

Output 

Linear — Amplifiers, Special Purpose 


Digital — Special 

Followers 

Linear— ^Followers 

Arithmetic 

Front End 

Linear — ^Amplifiers, Special Purpose 

Generator/ 


Hearing Aid 

Linear — Consumer Circuits 

Processor 

Digital — Special 

Instrumentation 

Linear — Amplifiers, Special Purpose 

Linear — Operational Amplifier 
Characteristics 

■ 

Arithmetic Logic 

Microprocessor — System Components; 

1000, 8080, General Purpose 

isolation 

Linear — Amplifiers, Special Purpose 

Element 

Digital — TTL, Arithmetic Functions 

Limiting 

Linear — Amplifiers, Special Purpose 

Arithmetic Logic 


Linear/ Antilog 

Linear — Amplifiers, Special Purpose 

Register Stack 

Digital — CMOS, Arithmetic Functions 

Log/Antilog 

Linear — ^Amplifiers, Special Purpose 


Microprocessor — System Components; 

Microphone 

Linear — ^Amplifiers, Special Purpose 


Macrologic Bipolar, Macrologic CMOS 

Mixer/RF 

Linear — Consumer Circuits 

Arithmetic Logic 


Operational 

Linear — Operational Amplifier 
Characteristics 

Linear — Operational Amplifiers, 

General Purpose 

Linear — Operational Amplifiers, 

High Output Current 

Linear — Operational Amplifiers, 

Unit 

, 

Arrays 

Digital— CMOS, Arithmetic Functions 

Digital — ECL 10000, Arithmetic Functions 
Digital — ECL 100K, Arithmetic Functions 
Digital — TTL, Arithmetic Functions 
Microprocessor — System Components; 

IMP, 10800 


High Voltage 

Bipolar 

Linear — Arrays 


Linear — Operational Amplifiers, 

CMOS 

Linear — Arrays, Special Arrays 


Low Bias Current 

Linear— Operational Amplifiers, Low Drift 
Linear — Operational Amplifiers, 
Programmable 

Custom Digital 

Thyristor/ 

Digital — ECL 100K, Miscellaneous 

Digital — Special 

Linear — Other Devices 


Linear — Operational Amplifiers, 

Transistor 

Linear — Arrays, Special Arrays 


Single Supply 

Transistor 

Linear — Arrays, Transistor Arrays 


Linear — Operational Amplifiers, 

Transistor/ Diode 

Linear — ^Arrays, Special Arrays 


Wide Band 

ASTRO 

Interface — T ransmitters-Receivers 

Preamplifier 

Linear — Amplifiers, Special Purpose 
Linear — Consumer Circuits 

Asynchronous 

Communication 


RF 

Linear — Amplifiers, Special Purpose 

Controller 

Microprocessors — System Components 


i t 
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Function 


Section 


Asynchronous 

Communications 

Element Microprocessor — System Components; 

8080 

Asynchronous 
Communications 
Interface Adapter See ACIA 
Asynchronous/ 

Synchronous 

Transmitter/ 

Receiver See ASTRO 

Audio Circuits Linear — Consumer Circuits 
Audio Noise 

Reduction Dolby Linear — Consumer Circuits 
Automolivt; Circuits Linear — Consumer Circuits 


Balanced 
Modulator/ 
Demodulator 
Bandpass Filters 
Bar Graph 
Display Driver 
Baseband Channel 
Amplifier 
Baseband Modem 
BASIC Interpreter 

Baud Rate 
Generator 

BCD Rate Multiplier 
Bidirectional Bus 
Driver 

Bidirectional Port 


Bidirectional 

Transceiver 


Binary Rate 
Multiplier 
Bit Programmable 
I/O 

Bit Rate Generator 


Blowout Resistant 
Transistor 
Branch Control Unit 
Bubble Memories 
Bubble Memory 
Controller 
Bucket Brigade 
Device 

Buffers 


Linear — Other Devices 

Linear — Telecommunication Circuits 

Interface — Display Drivers 

Linear — Telecommunication Circuits 
Linear — Telecommunication Circuits 
Microprocessor — System Components; 
SC/MP, 8080 

Digital — Special 

Interface — Serial Transmitters, Receivers 
Digital — CMOS, Miscellaneous 

Microprocessor — System Components; 

3,000, 8,008, 8048, 8080, 8085 
Microprocessor — System Components; 
2650 

Interface — Line Circuits, 

Line Transceivers 

Microprocessor — System Components 
PACE 

Digital — CMOS, Miscellaneous 

Microprocessor — System Components; 
SC/MP 

Digital — CMOS, Miscellaneous 
Interface — ^Transmitters-Receivers 
Microprocessor — System Components; 
Macrologic CMOS, 6100 

Linear — Other Devices 
Microprocessor — System Components 
Memory — Bubble Memories 

Interface — Display Drivers 

Linear — Other Circuits 
Also See Analog Shift Registers 
Digital — CMOS, Buffers/ Inverters 
Digital — ECL 10000, Buffers 
Digital — HNIL/HTL, Buffers/ Inverters 
Digital — ^TTL, Buffers/ Inverters 
Digital — TTL, Drivers 
Microprocessor — System Components 


Function 

Section 

Bus Interface 
Circuits 

Interface— Line Circuits 

BOART (Bus 
Oriented ART) 

Microprocessor — System Components 

Interface — T ransmitters-Receivers 

Bus Receiver 

Digital— ECL 10000, Miscellaneous 

Bus Switch 

interface — Line Circuits 

Digital — TTL, Miscellaneous 

Bus Transceiver 

Digital — ECL 10000, Miscellaneous 

Bus Translator 

Digital — ^TTL, Miscellaneous 

Interface — Line Circuits 

Microprocessor — System Components; 

MicroNOVA, 2900, 6800 

Microprocessor — System Components 

c 


Calculator Circuits 

Linear — Consumer Circuits 

Calculator, Display 
Interface 

Linear — Consumer Circuits 

Calculator, 

Keyboard 

Entry Sequence 
Memory 

Linear — Consumer Circuits 

Calculator, Printing 

Linear — Consumer Circuits 

Camera Exposure 
Control 

Linear — Consumer Circuits 

Camera, Strobe 
Light Control 

Linear — Consumer Circuits 

Capacitive Input 

Microprocessor — System Components; 

Cassette Controller 

1000 

Microprocessor — System Components; 

CATV Amplifiers 

8080, 8085, General Purpose 

Linear — Consumer Circuits ! 

CB Circuits 

Linear — Consumer Circuits | 

CCD Memories 

Lin©3r”“Ph35G Locked Loop Csrcuits 
Memories — RAMs, CCD Memories j 

CCD Memory Driver Interface — Memory and Peripheral Drivers 

Central Processing 
Unit 

Microprocessor — System Components; 

Character 

F8, MicroNOVA, M380, PACE, PPS-4 
SBPO400, TLCS-12, Z80, 1600, 1800, 
3000, 4000, 6100, 6500, 6800, 8008, 

8080, 8085, 9440, 14500 

Generators 

Memory — Character Generators 

Citizens Band 
Radio Circuits 

See CB Circuits 

Clock 

Digital — CMOS, Oscillators/ Dividers 

Clock Buffer 

Linear — Consumer Circuits 

Interface — Memory and Peripheral Drivers 

Clock Driver 

Microprocessor — System Components; 

6800 

See Drivers 

Clock Generator 

Microprocessor — System Components; 

Clock Generator/ 
Driver 

PPS-4, 2900. 4004, 8000, 8080 

Digital — TTL, Miscellaneous 

Codec 

Linear — Telecommunication Circuits 

Code Converters 

Memory — Code Converters 

Code Identification 
System 
(Manchester) 

Digital — CMOS, Miscellaneous 

Coin Box Circuits 

Linear — Telecommunication Circuits 

Compander 

Linear — Telecommunication Circuits 
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Function 


Section 


Function 


Section 


Deglitcher Linear — Telecommunication Circuits 

Delta Modulation 

System Linear — Other Devices 

Linear — Telecommunication Circuits 
Demultiplexer ^ See Decoders 
Deskew FIFO Memory — FIFO 

Microprocessors — General Purpose 

Deskew — Queue 

Register Interface — Error Checking Circuits 

Detectors Linear — Consumer Circuits 

Linear — Other Devices 

Development 

System Microprocessor — System Components; 

F8, IMP, PACE, SC/MP, Z80, 3000, 6800, 

on^o onon onoc oonn 

WS/WV} WWWWy 

Dialer Circuits Linear — Telecommunication Circuits 

Digital Filter Switch Linear — ^Telecommunication Circuits 
Digital Mixer See Mixer 

Digital Modulator Microprocessor — System Components; 

6800 

Digital to Analog 

Converters Interface — Digital to Analog Converters 

Diode Matrix, 

Programmable Digital — Special 

Direct Memory 

Access Controller See DMA Controller 
Disk Memory 

Drivers Interface — Memory and Peripheral Drivers 

Fault Detector Interface — Memory and Peripheral Drivers 

Head Selector Interface — Memory and Peripheral Drivers 

Video Amplifier Interface — Memory and Peripheral Drivers 

Display Controller Microprocessor — System Components; 

Macrologic Bipolar, PPS-4, 8080, 
General Purpose 

Display Drivers Interface — Display Drivers 

Also See Drivers 

Dividers Digital — CMOS, Oscillators/ Dividers 

Digitai — TTL, Misceiianeous 
Digital — Special 

Linear — Phase Locked Loop Circuits 
Linear — Other Devices 

DMA Address 

Generator Microprocessor — System Components 

DMA Controller Microprocessor — System Components; 

F8, PPS-4. Z80, 1600, 6800, 8080, 8085, 
9900, General Purpose 

Double Balanced 

Mixer Linear — Phase Locked Loop Circuits 

DPDT Switches Interface — Analog Switches 

DPST Switches Interface — Analog Switches 

Drivers , Digital — CMOS, Drivers 

Digital — CMOS, Miscellaneous 

Digital — ECL 10000, Drivers 

Digital — ECL 100K, Drivers 

Digital — HNIL/HTL, Drivers 

Digital — TTL, Decoders 

Digital — TTL, Drivers 

Digital — TTL, Miscellaneous 

Interface — Analog Switches, Drivers 

Interface — Display Drivers 

Interface — Line Circuits 

Interface — Memory and Peripheral Drivers 

Audio Linear — Consumer Circuits 

Counter Display Digital — Special 
DVMs Digital — Special 

Interface — Analog to Digital Converters, 
Decimal Output 


Dynamic Memory 

Interface Interface — Memory and Peripheral Drivers 

Microprocessor — System Components; F8 

Dynamic Memory 

Refresh Digital — TTL, Miscellaneous 

Controller Interface — Memory and Peripheral Drivers 

Microprocessor — System Components; 
6800 

E 

Encoders Digital — CMOS, Miscellaneous 

Digital — ECL 10000, Miscellaneous 
Digital — ECL 100K, Miscellaneous 
Digital — TTL, Miscellaneous 
Digital — Special 

Keyboard Interface — Keyboard Encoder-Decoders 

Keyboard to 

Binary Digital — CMOS, Miscellaneous 

Tone Digital — CMOS, Miscellaneous 

Linear — Telecommunications Circuits 

Error Checking 

Circuits Digital — ECL10000, Miscellaneous 

Interface — Error Checking Circuits 

Error Pattern 

Register Interface — Error Checking Circuits 

Expander Digital — TTL-Gates, AND-OR/AND-OR 

Invert 

Digital — TTL, Miscellaneous 

Expander 

(Compander) Linear — Telecommunication Circuits 

Extender Digital— TTL-Gates, AND-OR/AND-OR 

Invert 

IF 

Fast Carry Extender Digital — TTL, Arithmetic Functions 
Field Programmable 

Array Logic Digital — TTL, Miscellaneous 

Memory — PLAs 

[Field Programmable 

Logic Array Memory — PLAs 

Microprocessor — System Components 

First In First Out 

Memory Memory — FIFO 

Microprocessor — System Components 
Flasher (LED) Linear — Other Devices 

Flip-Flops Digital — CMOS, Flip-Flops 

Digital — ECL 10000, Flip-Flops 
Digital— ECL 95000, Flip-Flops 
Digital — ECL 100K, Flip-Flops 
Digital — ECL III, Flip-Flops 
Digitai— HNIL/HTL, Flip-Flops 
Digital — TTL, Flip-Flops 
Digital — Special 

Floating Point 

Arithmetic Microprocessor — System Components; 

8080 

Floppy Disc 

Amplifier System Linear — Amplifiers - Special Purpose 
Floppy Disc 

Controller Microprocessor — System Components; 

PPS-4, 1600, 6800, 8048, 8080, 8055, 
General Purpose 

Fluid Detector Linear — Other Devices 

Fluorescent Display 

Drivers Interface — Display Drivers 
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Function Section 

FM Muting/Tuning 

Point System Linear— Consumer Circuits 
FM Radio Circuits Linear — Consumer Circuits 
FM RF/IF Amplifier Linear— Consumer Circuits 
Followers Linear — Followers 

Four Channel Sound Linear — Consumer Circuits 
Frequency Divider Digital — Special 

Linear — Consumer Circuits 

Frequency Sensitive 

Switch Linear — Telecommunication Circuits 

Linear — Other Devices 

Frequency to 

Voltage Converter Linear — Other Devices 
FSK Modulator/ 

Demodulator Linear — Phase Locked Loop Circuits 
Function Generator Linear — Phase Locked Loop Circuits 
Linear — Other Devices 

G 

Games, T.V. Linear — Consumer Circuits 

Gas Discharge 

Display Drivers Interface — Display Drivers 
Gates Digital — CMOS, Gates, Miscellaneous 

Digital — HNIL/KTL, Gates, Miscellaneous 
Digital — TTL, Gates, Miscellaneous 
AND/NAND Digital— CMOS, Gates, AND/NAND 

Digital— ECL 10000, Gates, AND/NAND 
Digital— HNIL/HTL, Gates, AND/NAND 
Digital— TTL, Gates, AND/NAND 

AND-OR/AND-OR 

Invert Digital — CMOS, Gates, AND-OR/ 

AND-OR Invert 

Digital— ECL 10000, Gates, AND-OR/ 
AND-OR Invert 

Digital— ECL 100K, Gates, AND-OR/ 
AND-OR Invert 

Digital— HNIL/HTL, Gates, AND-OR/ 
AND-OR Invert 

Digital — TTL, Gates, AND-OR/ 

AND-OR Invert 

Complex Gate w/ 

Persistence 

Detector Digital — Special 

Exclusive 

OR/NOR Digital — CMOS, Gates, 

Exclusive OR/NOR 
Digital — ECL 10000, Gates, 

Exclusive OR/ NOR 
Digital — ECL 100K, Gates, 

Exclusive OR/ NOR 
Digital — ECL III, Gates, 

Exclusive OR/ NOR 
Digital— HNIL/HTL, Gates, 

Exclusive OR/NOR 

Digital — ^TTL, Gates, Exclusive OR/NOR 
Majority Logic Digital — CMOS, Gates, Miscellaneous 

Digital — TTL, Gates, Miscellaneous 
OR/NOR Digital— CMOS, Gates, OR/NOR 

Digital— ECL 10000, Gates, OR/NOR 
Digital— ECL 95000, Gates, OR/NOR 
Digital— ECL 100K, Gates, OR/NOR 
Digital— ECL III, Gates, OR/NOR 
Digital— TTL, Gates, OR/ NOR 
Digital — Special 

Gate Expander Digital — HNIL/HTL, Gates, Miscellaneous 
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Function 

Section 

General Purpose 


Interface Circuit 

Microprocessor — System Components; 


6800, General Purpose 

General Purpose 


Input/Output 

Microprocessor — System Components; 


PPS-4, TLCS-12, 1600, 4004 

General Purpose 


Keyboard and 
Display 

Microprocessor — System Components; 


PPS-4 

GPIB Talker 


Listener Interface Microprocessor — System Components; 


8080, 8085 

Ground Fault 


Interrupter 

Linear — Consumer Circuits 

Gyrator 

Linear — Telecommunications Circuits 

H 


Hall Effect Devices 

Digital — Special 

Linear — Other Devices 

Hammer Driver 
Hamming Code 

Interface — Memory and Peripheral Drivers 

Detector and 
Generator 

Digital — TTL, Miscellaneous 

Interface — Error Checking Circuits 

1 

Identity Comparator Digital — TTL, Arithmetic Functions 

Image Sensor 
Impedance 
Converter 
Input/Output 
Control Unit 
Interface Latch 

Linear — Other Devices 

Linear — Other Devices 

Microprocessor — System Components 


Element 

Microprocessor — System Components; 


PACE 

Interrupt Control 


Unit 

Microprocessor — System Components; 


3000 

Interrupter, Ground 


Fault 

Linear — Consumer Circuits 

Interval Timer 

Linear — Timers 

Microprocessor — System Components; 


PPS-4, 8008, 8048, 8080, 8085 

Inverters 

Digital — CMOS, Buffers/ Inverters 

Digital— HNIL/HTL, Buffers/ Inverters 

Digital — HNIL/HTL, Gates, Miscellaneous 
Digital — ^TTL, Buffers/ Inverters 

Digital — Special 

I/O Buffer 

Microprocessor — System Components; 


1600, 8000 

I/O Expander 

Microprocessor — System Components 


1000, 8048, 8080, 8085 

I/O Port 

Digital — TTL,Miscellaneous 

Microprocessor — System Components; 


SC/MP, 1800, 6100, 8X300, 8008, 8048, 
8080,8005 

I/O Transceiver 

Microprocessor — System Components; 


MicroNOVA 

I/O Transceiver 


Buffer 

Microprocessor — System Components; 


MicroNOVA 
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Function Section 

K 

Keyboard/ Display 

Controller Microprocessor — System Components: 

8008, 8048, 8080, 8085 

Keyboard Encoders Interface — Keyboard Encoders, 

Decoders 

L 

Lamp Driver Interface — Display Drivers 

Last In First Out 

Memory Memory — LIFOs 

Latches Digital — CMOS, Latches 

Digital — CMOS, Drivers 
Digital — ECL 10000, Latches 
Digital — ECL 95000, Latches 
Digital — ECL 1 0OK, Latches 
Digital — ECL ill. Latches 
Digital — HNIL/HTL, Latches 
Digital — TTL, Latches 
Microprocessor — System Components 
LCD Display Drivers Interface — Display Drivers 
LED Display Drivers Interface — Display Drivers 
Level Detector Linear — Other Devices 

Level Meter Linear — Other Devices 

Level Shifter Digital — CMOS, Translators 

Digital — ECL-10000, Translators 
Digital — HNIL/HTL, Translators 
Digital — TTL, Translators 
Interface — Memory and Peripheral Drivers 

Light Activated 

Switch Linear — Other Devices 

Light Dimmer Linear — Consumer Circuits 

Light Detector Linear — Other Devices 

Light to Current 

Converter Linear — Other Devices 

Light to Frequency 

Converter Linear — Other Devices 

Line Drivers Interface — Line Circuits, Single Ended 

Interface — Line Circuits, Differential 
Line Receivers Digital— ECL 10000, Miscellaneous 

Digital — ECL 100K, Miscellaneous 
Digital — ECL III, Miscellaneous 
Interface — Line Circuits, Single Ended 
Interface — Line Circuits, Differential 
Line Transceiver Interface — Line Circuits, Transceivers 

Logic Processor Microprocessor — System Components; 

8000 

Look Ahead Carry 

Generator Digital — CMOS, Arithmetic Functions 

Digital — ECL 10000, Arithmetic Functions 
Digital — TTL, Arithmetic Functions 
Microprocessor — System Components; 

2900, 3000 

Loop Disconnect 

Linear; — Telecommunication Circuits 

Low Battery 

Indicator Linear— Other Devices 

M 

Macroprogram 

Sequencer Microprocessor — System Components: 

2900 

Magnitude 

Comparator Digital— CMOS, Arithmetic Functions 

Digital — TTL, Arithmetic Functions 


Function Section 

Manchester Code 
Identification 

System See Code Identification System 

Mask Merge Digital — ECL100K, Shift Registers 

MEDIC Microprocessor — System Components 

Memories 

Active Element Digital — ^TTL, Memories 

CAM Digital — CMOS, Memories 

Digital — TTL, Memories 

Character 

Generators Memory — Character Generators 
Code Converters Memory — Code Converters 

FIFO Digital — CMOS, Memories 

Digitai — TTL, Memories 
Memory — FiFO 

LIFO Digital — CMOS, Memories 

Memory — LIFO 
PLA Memory — PLAs 

PROM Digital — ECL 10000, Memories 

Memory — PROMs 

Microprocessor — System Components 
RAM Digital — CMOS, Memories 

Digital — ECL 10000, Memories 
Digital — ECL 95000, Memories 
Digital — ECL 100K, Memories 
Digital — TTL, Memories 
Memory — RAMs, Bubble Memories 
Memory — RAMs, Dynamic 
Memory — RAMs, CCD Memories 
Memory — RAMs, Static 
Microprocessor — System Components 
ROM Digital — CMOS, Memories 

Memory — EAROMs 
Memory — ROMs, Static 
Memory — ROMs, Dynamic 
Microprocessor — System Components 

Memory Address 

Driver Microprocessor — System Components; 

Memory Control MicroNOVA 
Unit Microprocessor — System Components; 

TLCS-12, 9440, 

Memory Controller, 

MNOS Interface — Memory and Peripheral Drivers 

Memory Drivers See Drivers 

Memory Interface Interface — Memory and Peripheral Drivers 

Microprocessor — System Components; 
8000, 10800 

Memory Refresh 

Logic Circuits Digital — TTL, Miscellaneous 

Interface — Memory and Peripheral Drivers 

Micro Address 

Generator Digital — TTL, Miscellaneous 

MICROM Microprocessor — System Components 

Microcomputer Microprocessor — System Components; 

mCOM-4, SX200, 1000, 1400, 1600, 2000, 
8048, 8085, 9900 

Microcontroller Digital — TTL, Arithmetic Functions 

Microprocessor — System Components; 
WD40, 67000 

Microprocessor Digital — TTL, Arithmetic Functions 

Microprocessor — Selection Tables 
Microprocessor — System Components; 
SC/MP, 2650, 2900, 4004, 5781, 5799, 
8X300, 9900 

Microprocessor 

Development 

System See Development System 


to 
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Function 

Microprogram 
Control Unit 

Microprogram 

Sequencer 


Mixer 

Modem 


Modulator 

Motor Control 
Devices 

Motor Load Control 
Motor Speed 
Regulator 

Multifunction 

Converter 

MPCC 

Multiplexers 

Analog 

Digital 


Multiplier 


Binary 
Binary Rate 

Decade Rate 
Multipliers/ 
Dividers, 

Analog 

Multi-Protocol 

Communications 

Controller 


Multivibrators 


Monostable/ 

Astable 


Music Circuits 


it 
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Section 


Function 


Microprocessor — System Components; 
2900, 3000, 67000. 10800 

Digital — ^TTL, Miscellaneous 
Microprocessor — System Components; 
Macroiogic Bipolar, Macrologic CMOS, 
2900 

Linear — Amplifiers, Special 
Linear — Phase Locked Loop Circuits 
Digital — CMOS, Miscellaneous 
Interface — ^Transmitters-Receivers 
Linear — ^Telecommunication Circuits 
Linear — Other Devices 
Microprocessor — System Components; 
6800, 9900 

Linear — Other Devices 
Linear — Consumer Circuits 


N 

NAND Gates 
Next Address 
Control Unit 

Nines 

Complementer 
Noise Generator 
NOR Gates 

o 

Offset Control 
System 

Organ Circuits 
OR Gates 
Oscillators 


Linear — Consumer Circuits 
Linear — Other Devices 
Linear — Other Devices 


Overvoltage 

Protector 


Linear — Consumer Circuits 
Linear — Other Devices 


Linear — Other Devices 


Parallel Data 
Controller 


See Multi-Protocol Communications Controller' 


Interface — ^Analog Switches, Multiplexers 
Digital — CMOS, Multiplexers 
Digital — ECL 10000, Multiplexers 
Digital — ECL 100K, Multiplexers 
Digital— HNIL/HTL, Multiplexers 
Digital — ^TTL, Multiplexers 
Digital — Special 

Digital — CMOS, Arithmetic Functions 
Digital — ECL 10000, Arithmetic Functions 
Digital — ^TTL, Arithmetic Functions 
Microprocessor — System Components; 
Digital — CMOS, Arithmetic Functions 
Digital — CMOS, Miscellaneous 
Digital — TTL, Miscellaneous 
Digital — TTL, Miscellaneous 


Parallel Interface 
Element 

Parity Generator 


Parity Tree 

PCM Repeater 
Peak Detector 
Peripheral Drivers 

Peripheral Interface 
Input/Output 


Linear — Other Devices 
Microprocessor — System Components 


Peripheral Interface 
Adapter 


Interface — Transmitters-Receivers 
Microprocessor — System Components; 
2650, 8080 

Digital — CMOS, Multivibrators 
Digital — ECL III, Multivibrators 
Digital — HNIL/HTL, Multivibrators 
Digital — ^TTL, Multivibrators 
Digital — Special 

Digital — CMOS, Multivibrators 
Digital — ECL 10000, Multivibrators 
Digital— ECL 100K, Multivibrators 
Digital — HNIL/HTL, Multivibrators 
Digital — ^TTL, Multivibrators 


Phase Comparator 

Phase Frequency 
Detector 

Phase Locked 
Loop Circuits 


Stereo Decoders 
Phase Sensitive 
Demodulator 
Phase Shifter 
PIA 

PIN Diode Drivers 


Linear — Consumer, Organ Circuits 


Section 


See Gates 

Microprocessor — System Components; 
2900 

Digital — CMOS, Arithmetic Functions 
Linear — Other Devices 
See Gates 


Linear — Phase Locked Loop Circuits 
Linear — Consumer Circuits 
See Gates 

Digital — CMOS, Oscillators/Dividers 
Linear — Phase Locked Loop Circuits 
Linear — Other Devices 

Linear — Other Devices 


Microprocessor — System Components; 
PPS-4, Z80 

Microprocessor — System Components; 
6100 

Digital — CMOS, Miscellaneous 
Digital — ECL 10000, Miscellaneous 
Digital — ECL 100K, Miscellaneous 
Digital — TTL, Miscellaneous 
Interface— Error Checking Circuits 
Digital — CMOS, Miscellaneous 
Digital — TTL, Miscellaneous 
Linear — Telecommunication Circuits 
Linear — Other Devices 
Interface — Memory and Peripheral 
Drivers 

Microprocessor — System Components; 
F8, SC/MP, 8008, 8048, 8080, 8085, 
General Purpose 

Microprocessor — System Components; 
6500, 6800 

Digital — CMOS, Miscellaneous 
Interface — Phase Locked Loop Circuits 

Digital — ^TTL, Miscellaneous 
Linear — Phase Locked Loop Circuits 

Digital — CMOS, Miscellaneous 
Digital — TTL, Miscellaneous 
Linear — Phase Locked Loop Circuits 
Linear — Consumer Circuits 

Linear — Other Devices 
Linear — Other Devices 
See Peripheral Interface Adapter 
Digital — Other Digital Devices 
Linear — Other Devices 
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Function 

Section 

Function 

Section 

Plasma Display 


Programmable 


Controller 

Interface — Display Drivers 

Synchronous/ 



Microprocessor — System Components; 

Asynchronous 



General Purpose 

Receiver/ 


Plasma Display 


Transmitter 

See PSART 

Axis Driver 

Interface — Display Drivers 

Programmable 


Polynomial 


Synchronous/ 


Generator 

Digital — TTL, Miscellaneous 

j Asynchronous 



Interface — Error Checking Circuits 

Transmitter 

See PSAT 

Position Scaler 

Digital — TTL, Miscellaneous 

Programmable 


Power Strobe 

Digital — TTL, Miscellaneous 

Systems Interface Microprocessor — System Components; 

Power Supply 



9900 

Control 

Linear — Voltage Regulators, Switching 

Program Memory 

Microprocessor — System Components; 


Regulators 


8000 

Power Transistor 



ivuui upi uucf&bui— oyt>Leni ouinpuneiiidi 

Driver/Amplifier 

Linear — Amplifiers, Special Purpose 


Macroiogic Bipolar, Macrologic CMOS 

Preamplifier 


Program Storage 


Audio 

Linear — Amplifiers, Special 

Unit 

Microprocessor — System Components; F8 


Linear — Consumer Circuits 

PROMs 

Memo ry — PROMs 

Prescalers 

Digital — Special 


Microprocessor — System Components 


Linear^ — Phase Locked Loop Circuits 

Protocol Controller 

Microprocessor — System Components; 

Pressure 



8080 

Transducer 

Linear — Other Devices 

PSAR 

Interface — Transmitters-Receivers 

Printer Controller 

Interface — Memory and Peripheral 

PSART 

Interface — Transmitters-Receivers 


Drivers 

PSAT 

Interface — Transmitters-Receivers 


Microprocessor — System Components; 

Pulse Group 



8080, General Purpose 

Decoder 

Digital — Special 

Printer Driver 

Interface — Memory and Peripheral 

Pulse Group 



Drivers 

Encoder 

Digital — Special 

Printer Interface 

Microprocessor — System Components; 

Pulse Stretcher 

Digital — HNIL/HTL, Miscellaneous 


PPS-4, 5799 

Pulse Synchronizer/ 

Printing Calculator 


Driver 

Digital— TTL, Miscellaneous 

Circuits 

Interface — Memory and Peripheral Drivers 

Pulse Width 


Priority Encoder 

•Digital — CMOS, Miscellaneous 

Modulator 

Linear — Voltage Regulators, Switching 


Digital — TTL, Miscellaneous 


Regulators 

Priority Interrupt 

Microprocessor — System Components; 

Pulse Width to 



2900, 6800, 8008, 8048, 8080, 8085, 

Voltage Converter Linear — Other Devices 


Genera! Purpose 



Processing and 


R 


Control Element 

Microprocessor — System Components; 




PACE 

Radio Circuits 

Linear— Consumer Circuits 

Programmable 


Radio Transmitter 

Linear — Other Devices 

Array Logic 

Digital — TTL, Miscellaneous 

RAM Interface 

Interface — Memory and Peripheral 


Memory — PLAs 


Interface 

Programmable 



Microprocessor — System Components; 

Communications 



5781, 5799 

Element 

Microprocessor — System Components; 

RAMs 

Memory — RAMs 


2650, 8008 


Microprocessor — System Components 

Programmable 


RAM and I/O 

Microprocessor — System Components; 

General Purpose 



M80, 4000, 6500, 8048, 8080, 8085 

I/O 

Microprocessor — System Components; 

Read Amplifier/ 



8080 

Preamplifier 

Linear — Amplifiers, Special Purpose 

Programmable 


Receiver AM 

Linear — Consumer Circuits 

interface 


Receiver AM/FM 

Linear — Consumer Circuits 

^ Controller 

Microprocessor — System Components 

Redundancy 


Programmable 


Checker 

Digital — TTL, Miscellaneous 

Keyboard/ 



Interface — Error Checking Circuits 

Display Device 

Interface — Keyboard Encoders 

Register File 

Digital — TTL, Memories 


Microprocessor — System Components; 

Regulator, 



4004 

Motor Speed 

Linear — Consumer Circuits 

Programmable 


Regulator, 


Logic Arrays 

Digital — CMOS, Miscellaneous 

Switching 

Linear — Voltage Regulators, Switching 


Digital — TTL, Miscellaneous 

Regulator, 



Memory — PLAs 

Voltage 

Linear — Voltage Regulators 

Programmable 


Relay Driver 

Linear — Consumer Circuits 

Synchronous/ 


Remote Control 


Asynchronous 


Circuits 

Linear — Consumer Circuits, 

Receiver 

See PSAR 


T.V. Remote Control 
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Function Section 

Resolver Systems Linear — Other Devices ♦ 

Rhythm Circuit Linear — Consumer Circuits 

Ring Modulator Linear — Other Devices 

RMS to DC 

Converter Linear — Other Devices 

ROM Patch Memory — PLAs 

ROMs Memory — ROMs 

Microprocessor — System Components 

s 

Sample and Hold 

Circuits Linear — Other Devices 

SCR/Triac Control Linear — Other Devices 
Schmitt Trigger Digital — CMOS, Miscellaneous 

Digital— HNIL/HTL, Miscellaneous 
Digital — TTL, Miscellaneous 
Digital — Special 

SDLC Protocol 

Controller Interface — T ransmitter-Receivers 

Microprocessor — System Components; 
0048, 8080, 8085 

Security Systems 

Detector Linear — Consumer Circuits 

Sense Amplifiers Interface — Sense Amplifiers 

Sequence 

Controller Microprocessor — System Components: 

General Purpose 

Sequential Machine Memory — PLAs 
Serial Analog Delay Linear — Other Devices 
Serial/Parallel 

Register Digital — TTL, Arithmetic Functions 

Serial to Parallel 

Converter Digital — Special 

Serial Receiver Interface — Serial Transmitters-Receivers 

Serial Transmitter Interface — Serial Transmitters-Receivers 

Serial Data 

Controller Microprocessor — System Components 

PPS-4, Z80 

Servo Amplifier Linear — Other Devices 

Servo Controller Linear — Other Devices 

Servo Driver Linear — Consumer Circuits 

Shift Registers Digitai — CMOS, Shift Registers 

Digital — ECL 10000, Shift Registers 
Digital — ECL 95000, Shift Registers 
Digital — ECL 100K, Shift Registers 
Digital — ECL III, Shift Registers 
Digital — HNIL/HTL, Shift Registers 
Digital — ^TTL, Shift Registers 
Digital — Special 

Memory — Shift Registers, Dynamic 
Memory — Shift Registers, Static 

Analog Linear — Other Devices 

Shifter Digital — TTL, Miscellaneous 

Shift Matrix Digital — ECL1 OOK, Shift Register 

Sine Wave 

Generator Linear — Other Devices 

Smoke Detector Linear — Consumer Circuits 

Sonar Transceiver Linear — Consumer Circuits 

Linear — Other Devices 

Sound Generator Linear — Consumer Circuits 

Speedometer 

Circuit Linear — Consumer Circuits 

SPDT Switches Interface — Analog Switches 


Function Section 

SPST Switches Interface— Analog Switches 
Square Law Device Linear — Other Devices 
Squaring Translator Linear — Telecommunications Circuits 
SSB Detector Linear — Consumer Circuits 
Static Memory 

Interface Microprocessor — System Components; F8 

Status and Shift 

Control Unit Microprocessor — System Components; 
2900 

Stepping Motor 

Driver Linear — Other Devices 

Stopwatch Circuits Linear — Consumer Circuits 

Subtracter See Arithmetic Functions 

Successive 
Approximation 

Register Digital — CMOS, Miscellaneous 

Digital — TTL, Miscellaneous 
Switches Linear — Consumer Circuits 

Analog Interface — Analog Switches, Switches 

With Drivers 

Interface — Analog Switches, Switches 
Without Drivers 

Crosspoint Interface — ^Analog Switches, 

Multiplexers 

Drivers Interface — ^Analog Switches, Drivers 

Frequency Linear — Other Circuits 

Touch Sensing Linear — Consumer Circuits 

Switching 

Regulators Linear — Voltage Regulators, Switching 

Regulators 

Synchronous 

Communications 

Controller Microprocessor— System Components 

Synchronous 
Data Link 

Controller Interface — Transmitters-Receivers 

Aiso See SDLC Protocoi Controiier 

Synchronous 

Receiver/ 

Transmitter Interface — ^Transmitters-Receivers 

Synchronous Serial 

Data Adapter Microprocessor — System Components; 

6800, General Purpose 

Synthesizer Linear — Phase Locked Loop Circuits 

System Controller 

and Bus Driver Microprocessor — System Components; 

8080 

System Timing 

Elements Microprocessor — System Components; 

PACE 

T 

Tachometer Linear — Consumer Circuits 

Tape Recorder 

Control Circuits Linear — Consumer Circuits 

Tele- 
communications 

Data Interface Microprocessor — System Components; 

PPS-4 

Telephone Circuits Linear— Telecommunication Circuits 

Telephone 

Restricter Linear — ^Telecommunication Circuits 

Telephone Signal 
Processing 

Peripheral Linear — ^Telecommunication Circuits 
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Function Section 

Temperature 

Controlled 

Differential Pair Linear^ — Other Devices 
Temperature 

Transducers Linear — Other Devices 

Thermal Converter Linear — Other Devices 
Thermal Printhead 

Driver Interface — Memory and Peripheral 

Drivers 

Thermometer Linear — Consumer Circuits 

Linear — Other Devices 
Threshold Switch Linear — Other Devices 

Timers Digital — CMOS, Miscellaneous 

Linear — Consumer Circuits 
Linear — Timers 

Microprocessor — System Components; 
6800 

Timing Function Microprocessor — System Components; 

10800 

Tone Decoder . Linear — Phase Locked Loop Circuits 

Tone Encoder See Encoders 

Tone Generator Linear — Phase Locked Loop Circuits 

Tone Operated 

Switch Linear — ^Telecommunication Circuits 

Tone Receiver Linear — ^Telecommunication Circuits 

Tone Ringer Linear — Telecommunication Circuits 

Tone Transmitter Linear — Telecommunication Circuits 

Top Octave 

Generator Linear — Consumer Circuits 

Track and Hold Linear — Other Devices 

Traffic Decoder Linear — Other Devices 

Translators Digital — CMOS, Translators 

Digital — ECL 10000, Translators 
Digital — ECL 95000, Tfanslators 
Digital— HNIL/HTL, Translators 
Digital — TTL, Translators 
Interface — Memory and Peripheral Drivers 
Microprocessor — System Components 
Transmitter Linear — Consumer Circuits 

Transversal Filters Linear — Other Devices 

True/Complement, 

Zero/One 

Element Digital — TTL, Miscellaneous 

Tuner Control, 

AM/FM Linear-Consumer Circuits 

Tuning Voltage 

Stabilizer Linear — Consumer Circuits 

Two Modulus 

Prescaler Linear — Phase Locked Loop Circuits 

Two-Wire to Four- 

Wire Converter Linear — Telecommunications Circuits 
T.V. Circuits Linear — Consumer Circuits 

u 

Universal 

Communications 

Interface Interface — T ransmitters-Receivers 


Function Section 

Universal 

Peripheral 

j Interface Microprocessor — System Components; 

I 8048, 8080, 8085 

UART Interface — T ransmitters-Receivers 

USART Interface — T ransmitters-Receivers 

USRT Interface — T ransmitters-Receivers 

USYNRT Interface — T ransmitters-Receivers 


V 

VCO See Voltage Controlled Oscillator 

Victor Dot Matrix 

Printer Controller Microprocessor — System Components; 
PPS-4 

Video Display 

Controller Microprocessor — System Components; 

1800, General Purpose 

Video Tape 

Recorder Linear — Consumer Circuits 

I Voltage Controlled 

Oscillators Digital — ECL III, Miscellaneous 

Digital — TTL, Miscellaneous 
Linear — Consumer Circuits 
Linear — Phase Lock Loop Circuits 

Voltage Controlled 
Transient 

Generator Linear — Consumer Circuits 

Voltage Detector Linear — Other Devices 

Voltage Level 

Monitor Linear — Other Devices 

Voltage Reference 

Source Linear — Other Devices 

Voltage Regulators Linear — Voltage Regulators, 

' Fixed Positive 

Fixed Negative 
Fixed Dual 
Adjustable Positive 
Adjustable Negative 
Adjustable Dual 
Switching 

Automotive Linear — Consumer Circuits 

VTR See Video Tape Recorder 

w/z 

Wallace Tree Digital — ECL 

Digital — TTL, Arithmetic Functions 
Watch Circuits Digital — CMOS, Oscillators/Dividers 

Linear — Consumer Circuits 

Window 

Discriminator Linear — Other Devices 

Zero Voltage and 
Zero Crossing 

Triggers Linear — Other Devices 
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This index shows the page and line on that page 
where each device appears in the Master Selection 
Guide. The list is prepared by a computer from the 
data in these sections so every device in them is 
iisted. The devices are arranged in order by basic 
numbers so similarly numbered devices from var- 
ious manufacturers are grouped together. Bold 
faced listings lead to the data supplied by the man- 
ufacturers. Use this index to locate key operational 
characteristics, application notes, and devices data 
whenever you have a model number. 


how to use 

the part number index 


This Part Number Index is arranged in alpha- 
numeric sequence, ignoring the manufacturer’s 
prefixes and suffixes and using the basic model 
numbers. This basic number sequence is sorted 
by reading the digits from left to right, assuming 
that letters come before numbers. (As an example, 
these numbers would appear In the following order: 
5301, 531, 54H01, 54139, 5414.) Under each basic 
number, the manufacturer’s name and full model 
number is listed. The page references in BOLD 
FACE lead to manufacturers’ data and application 
notes. Short editorial descriptions of all Active Ap- 
plications Notes available from every manufac- 
turer are indicated by a H sign. 

The arrangement of this index by base number 


®IC MASTER 1979 


gives you several advantages. It allows you to find 
a device by its basic number whether or not you 
know the name of the manufacturer or the manu- 
facturer’s prefixes. Also It groups similar devices 
together so that when you are looking for data you 
can quickly determine if the data has been pro- 
vided in the book by any of the manufacturers and 
where that data is. Similarly it groups any refer- 
ences to application notes close together so that 
you do not need to guess which manufacturer 
might publish application notes on a device before 
you can locate them. 

Once you become familiar with the alpha-numeric 
numbering sequence, you’ll find that this index Is 
very easy to use. 


15 


1C MASTER 


Base 


Number 

Source 

Device 

Page-Line 

DAC- 

DDC 

DAC-SCCD 

598 -35 

DAC-S 

DDC 

DAC-SCCCD 

598 -36 

Economega 

Gl 

Economega 

860-120 

ECL 

Fairchild 

ECL 

11 158-3 

ECL-A 

Fairchild 

ECL-Array 

421 -94 
460-35 


NEC America 

EGL-ARRAY 

421 -95 

460-90 

ECONOMEGA Gl 

ECONOMEGA 

H 172-13 
f 172-18 

H 175-4 

H 175-8 

EVK 

AMI 

EVK 

*1859 

FORMUlATORFairchild 

FORMUUTOR *1865 
*1875 

l/bl -111 

GCP/P 

National 

QCP/P 

H 205-18 

Intellec 

Intel 

Intellec 

*1950 

Intellec MDS 

Intel 

Intellec MDS 

1756-70 
1760 -20 
17G1 -162 

1762-67 

1762-87 

INSTRUCTOR Signetics 

INSTRUCTOR 

*2318 

MonochipM 

Inierdesign 

MonochipM 

417-142 

MACROLOGICFairchild 

MACROLOGIC 

1726-2 

1726-3 

MASTERMOS IMI 

MASTERMOS 

417-130 

460-51 

H 151-19 
f 151 -20 


Monosil 

MASTERMOS 

417-161 

460-86 

MCA 

interdes^n 

MCA 

417-143 

460-38 


Master Logic 

MCA 

417-153 

460-71 

MCA-se 

Motorola 

MCA-series 

918-181 

MCB 

interdesign 

MCB 

417-144 

460-39 


Master Logic 

MCB 

417-154 
460 -74 

MCC 

hterdesigp 

MCC 

417-145 

460-40 


Master Logic 

MCC 

417-155 

460-75 

MCD 

Intetdesign 

MCD 

417-146 

460-41 


Master Logic 

MCD 

417-156 

460-76 

MDA 

Interdesigr, 

MDA 

460-49 

MDC 

AMI 

MDC 

*1853 

1754 -88 
1759-23 

MECL 

Motorola 

MECL 

1 158-6 

1 158-8 
fl 158-9 
fl 158-10 

I 158-11 

II 158-12 

1 158-14 

MICRONOVA 

Data General 

MICRONOVA 

1752-39 

MOA 

Interdesign 

MOA 

460-42 

915-184 

MOB 

Interdesign 

MOB 

460-43 

915-185 

MOC 

Interdesign 

MOC 

460-44 

915-186 

MOD 

Inierdesign 

MOD 

460-45 

915-187 

MOE 

Inierdesign 

MOE 

460-46 

915-188 

MOF 

Interdesigi 

MOF 

460-47 

915-189 

MOG 

Interdesigi 

MOG 

460-48 

915-190 

MONCHIP 

Interdesign 

MONCHIP 

fl 165-5 

MONOCHP 

Interdesign 

MONOCHIP 

460-37 
915-183 
? 157-16 
f 157-17 

H 170-18 
fl 181-7 
f 181 -8 
fl 181-9 

1 181 -10 


Base 


Number 

Source 

Device 

Page-Line 

UONOCHIP 

Interdesign 

MONOCHIP 181 -11 

H 182-16 

H 184-18 
f 187-1 


Master Logic 

MONOCHIP 

460-77 

MUA 

Interdesign 

MUA 

460-50 

915-191 

MULTIBUS 

Intel 

multibus 

H 203-14 

Omega 

Gl 

Omega 

860-121 

PACE 

National 

PACE 

f 200-2 

H 206-1 

PAL 

MMI 

PAL 

*1479 

PEP 

Fairchild 

PEP 

*1866 

1751 -112i 

RL 

Retioon 

RL 

1 186-4 

Stereomega 

Gl 

btereomega 

dbl -litbi 

SBA 

Gl 

SBA 

463-26 

1752-148 

SC/MP 

National 

SC/MP 

*2029 


• 297 

1752-151 

1739-4 
H 194 -19 
H 199-12 
II 200-3 
1 200-4 
H 200-6 
H 200-14 
H 201 -13 
f 201 -14 
H 205-14 
1 205-15 
^ 205-16 



Signetics 

SC/MP 

*2314 




1753-2 

SHM- 

Oatel 

SHM-HUGC 

* 686 




919-28 



SHM-HUMC 

* 686 



SHM-HUMM 

* 686 




919-29 



SHM-HUMR 

* 686 

STEREOMEGAGI 

STEREOMEGAf 172-17 

TWIN 

Signetics 

TWIN 

*2315 




1754-137 

ULA 

Ferranti 

ULA 

460-36 

915-182 

VES 

Nortec 

VES 

856-29 

XR-CHIP 

Exar 

XR-CHIP 

460-31 

915-180 

Z80 

Zilog 

Z80-CPU 

1753-49 



Z80-CTC 

1753-53 



Z80-DMA 

1753-56 



Z80-PIO 

1753 -59 



Z80-SIO 

1753-62 

0001 

National 

LH0001 

866-38 
871 -48 




1 165-17 



LH0001A 

875-35 



LH0001AC 

880-21 

0002 

Fairchild 

SH0002C 

839 -27 


National 

LH0002 

839-28 



LH0002C 

839-29 

0003 

National 

LH0003 

863-125 

867-136 

876-53 



LH0003C 

867-137 

877-2 

0004 

National 

LH0004 

865-15 
871 -49 



LH0004C 

864 -25 
865-16 
872-15 

0005 

National 

LH0005 

863-136 

867-138 

885-60 



LH0005A 

863-137 

867-139 

876-34 



LH0005C 

863-142 

867-140 

886-3 

0006 

National 

DH0006 

620-136 



DH0006C 

620-137 

0007 

National 

MH0007 

619-26 
f 180-16 



MH0007C 

619-28 


Base 


Number 

Source 

Device 

Page-Line 

0008 

tlational 

DH0008 

620-140 



DH0008C 

620-141 

0009 

National 

MH0009 

619-41 




H 180-16 



MH0009C 

619-42 

001 

Soiitron 

CJCACX)1 

913-33 



CJSE001 

906-123 

0011 

National 

DH001 1 

620-173 



DH0011C 

620-174 

0012 

National 

MH0012 

619-27 

H 180-16 



MH0012C 

619-29 

0013 

National 

MH0013 

619-43 
f 180-16 



MH0013C 

619-44 

0014 

ivaiionai 

AHOO i 4 

572 - i07 



AH0014C 

572-108 



LH0014 

^ 189-13 

0015 

National 

AH0015 

*1076 




569-30 



AH001SC 

*1076 




569-31 

0016 

National 

DH0016C 

620-177 

0017 

National 

DH0017C 

620-178 

0018 

Naliona! 

DH0018C 

620-179 

0019 

National 

AH0019 

572-57 



AH0019C 

572 -60 



LH0019 

189-13 

002 

Soiitron 

CJCA002 

913-107 



CJSE002 

910-56 

0020 

National 

LH0020' 

863-139 

875-44 



LH0020C 

863-140 

882-42 

0021 

National 

LH0021 

863-104 

876-49 



LH0021C 

863-111 

882-46 

0022 

National 

LH0022 

877-6 




f 166-5 



LH0022C 

881 -58 
f 166-5 

0023 

National 

LH0023 

*1073 




919-58 



LH0023C 

*1073 




919-59 

0024 

National 

LH0024 

864 -43 
867-101 

877-44 



LH0024C 

864 -53 

867-102 

885-3 

0025 

National 

DS0025 

619-45 

194-3 



DS0025C 

619-46 

0026 

AMD 

0026 

619-31 



0026C 

619-32 


Fairchild 

0026 

619-35 


Motorola 

MMH0026 

619-39 



MMH0026C 

619-40 


National 

DS0026 

619-47 

1! 194-3 



DS0026C 

619-48 

0028 

National 

DH0028C 

622-58 

003 

Soiitron 

CJSE003 

906-124, 

0030 

Sanyo 

STK0030 

852-166 

0032 

National 

LH0032 

864 -45 

867-103 

878-64 



LH0032C 

864-46 

867-104 

887-7 

0033 

National 

LH0033 

862-1 




^ 180-23 



LH0033C 

862-3 




^ 180-23 

0034 

National 

DH0034 

455-102 



DH0034C 

455-103 

0035 

National 

DH0035 

462-185 

917-177 




H 189-14 



DH0035C 

462-186 

917-178 




1i 189-14 


Sanyo 

STK0035 

852-167 

0036 

Nalionai 

LH0036 

*1073 


Base 


Number 

Source 

Device 

Page-Line 

0036 

National 

LH0036 

839-99 



LH0036C 

*1073 




839-100 

0037 

National 

LH0037 

*1073 




839-101 



LH0037C 

*1073 




839-102 

004 

Soiitron 

CJSE004 

910-57 

0040 

Sanyo 

STK0040 

852-168 

0041 

National 

LH0041 

863-119 

876-47 



LH0041C 

863-120 

882-39 

0042 

AD 

AD0042C 

887-35 


National 

LH0042 

887-28 



LriuueiiC 

687 -33 




1 166-5 

0043 

National 

LH0043 

*1073 




919-60 



LH0043C 

*1073 




919-61 

0044 

National 

LH0044 

*1073 




865-117 

868-30 



LH0044A 

*1073 




865-90 

868-11 



LH0044AC 

*1073 




865-91 

868-12 



LH0044B 

*1073 




865-92 

868-29 



LH0044C 

*1073 




865-118 

868-43 

0045 

National 

LH0045 

840-91 



LH0045C 

840-92 


Sanyo 

STK0045 

852-169 

005 

Soiitron 

CJSE005 

906-125 

005T1 

SGS 

L005T1 

903-67 

0052 

National 

LH00S2 

*1073 




865-63 

869-29 




1 166-5 



LH0052C 

*1073 




865-75 

871-4 




1 166-5 

0053 

Nation^ 

LH00S3 

*1073 




919-62 



LH0053C 

*1073 




919-63 

0056 

AMD 

0056 

619-33 



0056C 

619-34 


National 

DS0056 

619-49 



DS0056C 

619-50 

006 

RCA 

CD006A 

416-17 


Soiitron 

CJSE006 

910-58 

0061 

National 

LH0061 

863-113 

877-29 



LH0061C 

863-114 

886-22 

0062 

National 

LH0062 

864-86 

877-51 




1 166-8 



LH0062C 

864-87 

887-5 


1 


1 166-8 

0063 

National 

LH0063 

862-4 



LH0063C 

862-5 

0065 

Sanyo 

STK0065 

852-170 

007 

Soiitron 

CJCA007 

913-34 

0070 

National 

LH0070 

*1062 

*1073 




918-153 



LHOOTtM) 

*1062 



LH0070-1 

*1062 



LH0070-2 

*1062 

0071 

National 

LH0071 

*1082 

*1073 




918-162 



LH0071-0 

*1062 



LH0071-1 

*1062 



LH0071-2 

*1062 

0075 

National 

LH0075 

903-26 
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PART NUMBER INDEX 


Number 

Sowce 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

0075 

National 

LH0075 

904-26 

0133 

National 

AH0133C 

567-87 

02 

PMI 

REF-02E 

918-86 

045 

SGS 

L045 

886-30 




904-105 

0134 

National 

AH0134 

*1076 




919-152 

0464 

Motorola 

MCM0464 

*1514 




905-55 




568-12 



REF-02H 

918-87 




1171 -34 




905-87 



AH0134C 

*1076 




919-153 

05 

PMI 

DAC-05A 

593-4 




906-63 




568-13 

020 

Sanyo 

STK020 

852-144 



DAC-05B 

593-5 




907-21 

0139 

National 

AH0139 

572-84 


Solitron 

CJSE020 

909 -46 



DAC-05C 

593-6 




912-14 



AH0139C 

572-85 

0200 

Hughes 

HCTR0200 

407-5 



DAC-05E 

592-47 



LH0075C 

912-15 

014 

Solitron 

CJSE014 

910-92 




407-52 



DAC-05F 

593-3 

0076 

National 

LH0076 

908-56 

0140 

National 

AH0140 

571 -102 

0203 

Tl 

TIB0203 

1171 -21 



DAC-05G 

593-7 




908-61 



AH0140C 

571 -103 




1193-79 



OP-05 

865-122 




909-81 

0141 

National 

AH0141 

*1076 

021 

Solitron 

CJSE021 

904-74 




870-26 




909-96 




567-61 

0212 

Gl 

AY1-0212 

857-18 




11 167-10 




910-17 



AH0141C 

*1076 




H 174-2 




% 167-11 




910-66 




567-62 



AY1-0212A 

857-19 



OP-05A 

865-93 




913-44 

0142 

National 

AH0142 

572-95 

0214 

Gl 

AY3-0214 

857-20 




868-54 



LH0076C 

913-45 



AH0142C 

572-96 

0215 

Gl 

AY3-0215 

857-21 



OP-05C 

865-134 



LM0076 

909-23 

0143 

National 

AH0143 

570-10 

0216 

Gl 

AY3-0216 

857-22 




872-6 




909-51 



AH0143C 

570-11 

022 

Sanyo 

STK022 

852-145 



OP-05E 

865-99 

008 

Solitron 

CJCA008 

913-108 

0144 

National 

AH0144 

569 -93 


Tl 

TL022C 

890-48 




870-27 

009 

Solitron 

CJSE009 

907-78 



AH0144C 

569-94 



TL022M 

890-34 


Rockwell 

A05XX 

1752-140 

0091 

National 

LH0091 

919-12 

0145 

National 

AH0145 

572-71 

024 

Sanyo 

STK024 

852-146 

050 

DDC 

ADH-050 

919-178 




f 183-14 



AH0145C 

572-72 

025 

Sanyo 

STK025G 

852-147 


Harris 

HM050 

461 -37 



LH0091C 

919-13 

0146 

National 

AH0146 

569-72 


SGS 

L025 

915-135 


Sanyo 

STK050 

852-152 

0094 

Natonal 

LH0094 

917-63 



AH0146C 

569-73 

03 

PMI 

DAC-03AD 

591 -47 

051 

DDC 

ADH-051 

919-179 

01 

PMI 

BUF-01A 

862-27 

015 

Sanyo 

STK015 

852-142 



DAC-03BD 

592-2 


Harris 

HM051 

461 -38 



BUF-01B 

862-29 

0151 

National 

AH0151 

*1076 



DAC-03CD 

592-26 

0512 

Harris 

HPROM0512 

*1346 



BaF-OIE 

862-28 




567-69 



DAC-03DD 

592-39 



HPROM051^2 

*1346 



BUF-01F 

862-30 



AH0151C 

*1076 

030 

DDC 

ADH-030-10 

597-7 




1161 -58 



CMP-01 

845-4 




567-70 



ADH-030-1 1 

596-40 



HPROIII0512-5 

*1346 




H 179-3 

0152 

National 

AH0152 

*1076 



ADH-030-12 

596-20 




1161 -60 




f 179-4 




567-97 



ADH-030-8 

597-23 

054 

SGS 

M054 

859-169 



GMP-01B 

845-5 



AH0152C 

*1076 


Harris 

HM030 

461 -42 

055 

Harris 

HM055 

461 -39 



CMP-01 C 

845-28 




567-98 

0301 

Signetics 

TDA0301 

884-17 


Sanyo 

STK055 

852-153 



CMP-01 E 

845-6 

0153 

National 

AH0153 

571 -110 

0303 

Tl 

TIB0303 

1171 -23 


SGS 

M055 

859-170 



DAC-01 

585-5 



AH0153C 

571 -111 




1193-81 

0555 

Signetics 

TDA0555 

902-24 




11 179-5 

0154 

National 

AH0154 

572-13 

031 

Harris 

HM031 

461 -43 

0556 

Siemens 

TDB0556 

902-106 



DAC-01B 

585-6 



AH0154C 

572-14 


Sanyo 

STK031 

852-148 

057 

Sanyo 

STK057 

852-154 



DAC-01 C 

585-7 

016 

Sanyo 

STK016 

852-143 

0319 

Signetics 

TDA0319 

848-30 

058 

Sanyo 

STK058 

852-155 



DAC-01 D 

585-18 

0161 

Nsticndi 

AH0161 

569 -80 

032 

Sanyo 

STK032 

852 -149 

06 

PM! 

DAC-06A 

592-27 



DAC-01 F 

585-8 



AH0161C 

569-81 

0320 

Hughes 

HCTF10320 

898-99 



DAC-06B 

592-37 



DAC-01 H 

585-9 

0162 

National 

AH0162 

569-102 

0321 

Hughes 

HSSR0321 

416-36 



DAC-06C 

592-41 



MAT-01 

842-34 



AH0162C 

569-103 




1192-56 



DAC-06E 

591 -46 




842-53 

0163 

National 

AK'rSS 

572-75 

0324 

Signetics 

TDA0324 

896-54 



DAC-06F 

592-25 




f 182-6 



AH0163C 

572-76 

034 

Harris 

HM034 

461 -44 



DAC-06G' 

592-38 



MAT-01 A 

842-35 

0164 

National 

AH0164 

572-89 

0347 

Hughes 

HCTR0347 

898-106 

060 

Sanyo 

STK060 

852-156 




842-54 



AH0164C 

572-90 

035 

Sanyo 

STK035 

852-150 


Tl 

TL060AC 

882-8 



MAT-01 F 

842-36 

0165 

Harris 

HD016S 

* 731 

0351 

Hughes 

HSSR0351 

416-37 



TL060C 

887-11 




842-55 




605-5 




1192-57 



TL060M 

882-9 



MAT-01 G 

842-37 




H 157-9 

0358 

Signetics 

TDA0358 

892-55 

0603 

National 

U0603D 

918-13 




842-56 

0168 

Harris 

HM0168 

*1406 

036 

Sanyo 

STK036 

852-151 



LX0603GB 

918-15 



OP-01 ■ 

870-53 




461 -45 

036T1 

SGS 

L036T1 

905-98 

061 

Tl 

TL061 

-866-44 



QP-01C 

879-51 

017 

Solitron 

CJSE017 

904-72 

037T1 

SGS 

L037T1 

906-48 



TL061AC 

882-6 



OP-01E 

874-10 

018 

Solitron 

CJSE018 

909-45 

04 

PMI 

CMP-04B 

848-33 



TL061BC 

876-10 



OP-01F 

874-11 

0186 

Harris 

HM0186 

*1406 



CMP-04F 

848-34 



TL061C 

887-10 



OP-01G 

879-52 




461 -50 



DAC-04AC 

591 -44 



TL061M 

882-7 



OP-01H 

870-54 

019 

Solitron 

CJSE019 

904-73 



DAC-04BC 

591-45 

062 

Sanyo 

STK062 

852-157 



REF-01 

918-154 

0198 

Harris 

HM0198 

*1406 



DAC-04CC 

592-24 


Tl 

TL062AC 

891 -37 




179-10 




461 -52 



DAC-04DD 

592-40 



TL062BC 

889-48 



REF-01 A 

918-155 

02 

PMI 

BUF-02A 

862-7 



OP-04 

889-24 



TL062C 

893-18 



REF-01 C 

918-156 



BUF-02B 

862-9 



OP-04A 

888 -49 



TL062M 

891 -38 



REF-01 D 

918-157 



BUF-02E 

862-8 



OP-04C 

889-25 

064 

Tl 

TL064AC 

894-11 



REF-01 E 

918-158 



BUF-02F 

862-10 



OP-04E 

888-50 




895-35 



REF-01 H 

918-159 



CMP-02 

845-1 

040 

Harris 

HM040 

461 -47 



TL064BC 

894-12 


Supertex 

VF-01 

* 835 




H 192-12 


Sanyo 

STK040A 

852-197 



TL064C 

895 -34 




621 -59 



CMP-02B 

845-2 

0400 

Tl 

SBP0400 

H 207,-14 




897-21 

010 

Harris 

HM010 

461 -23 



CMP-02C 

845-27 



SBP0400A 

1747-2 



TL064M 

895-36 


Solitron 

CJSE010 

910-90 



CMP-02E 

845-3 



SBP0400AC 

1752-152 

066 

Tl 

TL066 

866-95 

0104 

Harris 

HM0104 

*1406 



DAC-02AC 

592-45 



SBP0400AM 

1752-153 



TL066AC 

882-10 




461 -40 



DAC-02BC 

592-46 

0401 

Tl 

SBP0401A 

1747-2 



TL066BC 

876-11 

0107 

Hughes 

HCTR0107 

460-150 



DAC-02CC 

592-48 



SBP0401AC 

1752-154 



TL066C 

887-12 

oil 

Sanyo 

STK01 1 

852-103 



DAC-02DD 

593-8 



SBP0401AM 

1752-155 



TL066M 

882-11 


Solitron 

CJSE011 

907 -79 



OP-02 

863-31 

041 

Harris 

HM041 

461 -48 

07 

PMI 

OP-07 

865-130 

0110 

Harris 

HM0110 

461 -34 




874-12 


Sanyo 

STK041 

852-198 




868-34 

012 

Harris 

HM012 

461 -24 



OP-02A 

870-40 


Siemens 

S041 

855-64 




f 167-12 


Solitron 

CJSE012 

910-91 



OP-02C 

874-13 

0410 

Harris 

HM0410 

*1406 




f 167-13 

0126 

National 

AH0126 

572-36 



OP-02E 

870-41 




461 -35 



OP-07A 

865-100 



AH0126C 

572-37 



REF-02 

918-82 

042 

Siemens 

S042 

839-148 




868-9 

0129 

National 

AHQ129 

572-4 




919-148 




915-136 



OP-07C 

865-142 



AH0129C 

572-5 




1 192-12 

043 

Sanyo 

STK043 

852-199 




869-2 

013 

Fairchild 

SH013C 

619-36 




1 192-13 

0436 

Siemens 

S0436 

462-74 



PP-07D 

869-3 



SH013M 

619-37 



REF-02A 

918-83 

0437 

Hughes 

HLCD0437 

409-70 



OP-07E 

865-131 


Harris 

HM013 

461 -25 




919-149 


Siemens 

S0437 

461 -65 




868-36 


Solitron 

CJSE013 

907 -80 



REF-02C 

918-84 

0438 

Hughes 

HLCD0438 

409-72 


Rockwell 

A07XX 

1752-73 

0133 

National 

AH0133 

*1076 




919-150 

044 

Harris 

HM044 

461 -49 

070 

Sanyo 

STK070 

852-158 




567-86 



REF-02D 

918-85 


Tl 

TL044C 

895-4 


Tl 

TL070AC 

882-4 



AH0133C 

*1076 




919-151 



TL044M 

894-43 



TL070C 

882-13 


Arranged alphariumerically from left to right. 
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Base 

Number 

Source 

Device 

Page-Unc 

Base 

Number 

Source 

Device 

Page-Une 

Base 

NunAer 

Source 

Device 

Pege-Une 

Base 

Source 

Device 

Page-Line 

070 

Tl 

TL070C 


885-48 

08 

Raytheon 

DAC-08C 

588-17 

0816 

National 

ADC0816CC 


579-21 

1 

Datel 

SHM-IC-1 

* 685 



TL070M 


882-5 



DAC-08E 

586-37 


Tl 

ADC0816 


579-22 




919-30 

071 

Tl 

TL071AC 


882-2 



DAC-08H 

585-42 

0817 

National 

AOC0817 

*1074 



SHM-iC-IM 

* 685 



TL071BC 


875-57 


Rockwell 

A08XX 

1752-74 




*1084 




919-31 



TL071C 


035 ,47 


Signetics 

DAC 08 

686 -23 





916-14 



ypo-ic 

* 682 



TL071M 


882-3 



DAC-08A 

585 -43 



ADC0817CC 


579-39 




916-74 

072 

Exar 

XR072 

* 

926 



DAC-OSC 

588-18 

082 

Exar 

XR082 

A 

927 




919A-12 





891 -33 



DAC-08E 

586-38 





891 -39 



VFQ-1R 

* 682 



XR072C 


893-6 



DAC-08H 

585-44 



XR0e2C 

A 

927 


DDC 

DAC-SCB1 

594-30 



XR072CN 

★ 

926 

080 

Harris 

HI080 

1 177-4 





893-19 



DAC-SCCB1 

596-27 



XR072CP 

* 

926 



HM080 

461 -27 



XR0a2CN 

A 

927 


Gl 

SBA-1 

1752-150 



XR072M 

* 

926 


Sanyo 

STK080 

852-162 



XR082CP 

A 

927 


IMI 

OMNICHIP1 

460-63 





891 -34 


Tl 

TL080 

11 168-6 



XR082M 

A 

927 


Matrox 

MTX-A1 

1763-79 



XR072N 

* 

926 



TL080AC 

882-14 





891 -40 



MTX-B1 

1763-81 



XR072P 

* 

926 




882-16 



XR082N 

A 

927 


Suoerlex 

sbi 

857-83 


Tl 

TL072AC 


891 -35 



TL080C 

887-15 



XR082P 

A 

927 


Teledyne C 

CDA1-3 

570-34 



TL072BC 


889-45 



TL080M 

882-17 


Sanyo 

STK082 


852-163 

10 

dwT’Brown 

MP10 

* 659 



TL072C 


893-7 

0800 

National 

ADC0800 

*1073 


Tl 

TL082 

H 

168-6 




589-35 



TL072M 


891 -36 




*1074 



TL082AC 


891-43 




1763-63 

0723 

Signetics 

TDA0723 


912-92 




579-43 



TL082BC 


889-49 




1 203-4 

074 

Exar 

XR074 

A 

926 




f 178-16 



TL082C 


893-21 




1 203-5 





895-30 



ADC0800C 

579-40 



TL082M 


891 -44 


Datal 

ADC-EK108 

* 662 



XR074C 

A 

926 



DAC0800 

*1073 

083 

Exar 

XR0B3 

A 

927 




580-24 





896-60 




*1074 





891 -41 



ADC-ETtOBC 

* 663 



XR074CN 

A 

926 




586-20 



XR083C 

A 

927 




580-28 



XR074CP 

A 

926 



DAC0800C 

*1073 





893-20 



ADC-ET10BM 

* 663 



XR074M 

A 

926 




*1074 



XR083CN 

A 

927 




580-27 





895-31 




586-35 



XR083CP 

A 

927 



DA&HAIOB 

* 675 



XR074N 

A 

926 


Telefunken 

TBA0800 

852-31 



XR083M 

A 

927 



DAOHA10BC 

* 675 



XR074P 

A 

926 

0801 

Fairchild 

HAOSOI 

586-17 





891-42 




590-19 


Harris 

HM074 


461 -19 



HAOSOIA 

585-33 



XR083N 

A 

927 



DAONAIIIBC-I 

* 675 


Tl 

TL074AC 


895-32 



MA0801E 

586-32 



XR083P 

A 

927 




590-17 



TL074BC 


894-10 



fiAOSOIH 

585-34 


Tl 

TL083 

1 

168-6 



DACNAIOBM 

* 675 



TL074C 


896-61 


National 

ADC0801 

*1(^ 



TL083AC 


891-45 




590-20 



TL074M 


895-33 




*1073 



TL083C 


893-22 



DAOHAIoeil-l 

* 675 

0741 

Signetics 

TDA0741 


863-38 




*1074 



TL083M 


891-46 




590-18 





883-19 




579-30 

084 

Exar 

XR084 

A 

927 



OAONAIOBR 

* 675 

0748 

Signetics 

TDA0748 


882-55 



DAC0801 

*1074 





895-37 



DAC4IF10B 

* 877 

075 

Harris 

HM075 


461 -20 



DAC0S01C 

*1074 



XR084C 


897-22 



DA&wieeoc 

* 677 


Sanyo 

STK075 


852-159 




588-14 



XR084CN 

A 

927 




590-5 


Tl 

TL075C 


896-62 

0802 

Fairchid 

HA0802 

587-16 



XR084CP 

A 

927 



DAC4IF1l!eilC 

* 677 

076 

Harris 

HM076 


461 -21 



fiA0802A 

587-17 



XR084M 

A 

927 



DAC4IPtlieMI 

* 677 

077 

Sanyo 

STK077 


852-160 



fiA0802B 

588-22 





895-38 




590-6 

078 

Sanyo 

STK078 


852-161 



HA0802C 

688-32 



XR084N 

A 

927 



DAOWIBBIR 

* 677 

0791 

NPC 

TBA0791 


882-45 


National 

DAC0802 

*1074 



XR084P 

A 

927 



DAC-IC10BC 

* 673 



7DB07S1 


363-23 




565 -37 


Harris 

HM064 


461 -29 




591 -27 

08 

AMD 

DAC-08 


586-16 



OAC0802C 

*1074 


Sanyo 

STK084 


852-164 


DDC 

DDAC-10 

599-37 



DAC-08A 


585-32 




585-38 


Tl 

TL084 

1 

168-6 



HRDC-10 

918-187 



DAC-08C 


588-11 

0806 

National 

DAC0806 

*1074 



TL084AC 


895-39 



HSDC-10 

918-192 



DAC-08E 


586-31 



OAC0806C 

*1074 



TL084BC 


894-13 



HXDC-10 

918-197 


Datel 

DAC-08B 

A 

670 




588-36 



TL084C 


897-23 



SDAC-10 

599-33 



DAC-08BC 


586-29 

0807 

National 

OAC0807 

*1074 



TL084M 


895-40 


PMI 

DAC-10A 

589-43 



DA&08BM 

A 

670 



OAC0807C 

*1074 

085 

Tl 

TL085AC 


895-41 



DAC-10B 

590-7 





586-30 




588-26 



TL085C 


897-24 



DAC-10E 

590-8 



DAC-OSC 

A 

670 

0808 

Nation^ 

ADC0808 

*1073 

086 

Sanyo 

STK086 


852-165 



DAC-10F 

591 -23 


Motorola 

DAC-08 


586-18 




*1074 

087 

SGS 

M087 


856-167 



OP- 10 

865-124 



DAC-08A 


585-35 




*1083 


Tl 

TL087C 


869-53 




888-40 



DAC-08C 


588-13 



AOC0808CC 

*1073 



TL087M 


869-52 




1 163-5 



DAC-08E 


586-33 




*1074 

088 

Tl 

TL088C 


876-13 




1 182-6 



DAC-08H 


585-36 




*1083 



TL088M 


876-14 



OP-10A 

865-125 


NEC America DAC-08C 


588-15 




579-20 

09 

PMI 

OP-09A 


893-44 




888-41 


PMI 

DAC-08 


586-21 



DAC0808 

*1073 



OP-09B 


894-6 



OP-10C 

865-139 




1 

167-10 




*1074 



OP-09E 


893-45 




889-5 




1 

167-14 




587-21 



OP-09F 


894-7 



OP-10E 

865-126 




1 

179-2 



DAC0808C 

*1073 

090 

Harris 

HM090 


461 -31 




88842 




f 

179-6 




*1074 

091 

Harris 

HM091 


461 -32 


Teledyne C 

CAG10 

567-10 





179-7 




587-23 

093 

Harris 

HM093 


461 -33 



CAG10A 

567-5 




1 

179-8 

0809 

National 

AOC0809 

*1074 

094 

Exar 

XR094 

A 

928 



CAG10B 

567-13 




1 

179-10 




*1083 





895 -42 



CAG10C 

567-7 




11 

179-11 



ADC0809CC 

*1074 



XR094C 

A 

928 



CAG10D 

667-9 




1 

179-13 




*1083 





897-25 

10H8 

MMI 

PAL10H8 

*1479 



DAC-08A 


585 -39 




579-38 



XR094CN 

A 

928 



PAL1(HH8C 

*1479 



DAC-OSC 


588-16 

081 

Harris 

HM081 

46’ -28 



XR094CP 

A 

928 




455-135 



DAC-08E 


586-36 


NEC America uPCFOSI 

882-12 



XR094M 

A 

928 




1160-37 



DAC-08H 


585-40 




887-13 





895-43 



PAL10H8M 

*1479 



MUX-08E 


575-80 


Tl 

TLO81 

863 -93 



XR094N 

A 

928 




455-136 



MUX-08F 


575-92 




1 168-6 



XR094P 

A 

928 




1160-38 



OP-08 


866-60 



TL08IBC 

876-12 

095 

Exar 

XR095 


895-44 


Flayttieon 

PALIOHeC 

455-145 



OP-08A 


868-52 



TLO81C 

887-14 



XR095C 

A 

928 




116047 



OP-08B 


869-21 



TL08IM 

882-15 





897-26 



PAL10H8M 

455-146 



OP-08C 


871-41 

0816 

National 

ADC 08 I 6 

*1073 



XR095CN 

A 

928 




116048 



OP-08E 


868-53 




*1074 



XR095CP 

A 

928 

10L8 

MMI 

PAL10L8 

*1479 



OP-08F 


869-22 




*1084 



XR095M 

A 

928 



PAL10L8C 

*1479 



OP-08G 


871 -42 




916-12 





895-45 




466-157 


Ray#ieon 

DAC-08 


586-22 




1760-57 



XR095N 

A 

928 




1160-59 



DAC-08A 


585-41 



ADCO 816 CC 

*1073 



XR095P 

A 

928 



PAL10L8M 

*14^ 
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Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Pege-Lbie 


MMr 

PAL10L8M 

455-158 

10014 

Fairchild 

F10014 

421 -68 

101 

CMA 

FX101 

901 -141 

10105 

NEC America uPBIOIOS 

419-72 




1160-60 



F10014C 

420-149 


DDC 

MDA101-10 

590-36 


Signetics 

10105 

419-50 


Raytheon 

PAL10L8C 

455-167 



F10014M 

420-150 


Delco 

DA-101 

852-188 

10106 

Fairchild 

FI 01 06 

419-12 




1160-71 

100141 

Fairchild 

F100141 

421 -80 




866-150 


Hitachi 

HD10106 

419-14 



PAL10L8M 

455-168 

100142 

Fairchild 

FI 001 42 

421 -64 




893-23 


Motorola 

MC10106 

419-15 




1160-72 

100145 

Fairchild 

FI 001 45 

421 -66 


Fairchild 

fiAIOI 

881 -3 


National 

DM10106 

419-17 


Cherry 

CS100 

854-23 

100150 

Fairdiild 

F100150 

■ 421-62 



/iAIOIA 

863-8 


NEC America uPB10106 

419-18 


DOC 

MDA100-10 

590-35 

100151 

Fairchild 

FI 001 51 

421 -48 



fiAIOIAM 

874-53 


Signetics 

10106 

419-19 


Exar 

A100 

* 932 

100155 

Fairchild 

FK)0155 

421 -78 


Intersil 

101A 

863-9 

10107 

Fairchild 

FI 01 07 

418-155 




460-25 

100156 

Fairchild 

FI 001 56 

421 -84 




874-55 


Hitachi 

HD10107 

418-157 



B100 

* 932 

100158 

Fairchild 

F100158 

421 -82 



101ALN 

875-13 


Motorola 

MCI 01 07 

418-158 





10016 

FairchNd 

F10016C 

418-47 


Motorola 

LM101A 

863-10 


NEC America uPBI 01 07 

418-160 



C100 

* 932 



F10016M 

418-48 




874-57 


Signetics 

10107 

418-161 




460-27 

100160 

Fairchild 

FI 001 60 

421 -90 


National 

AF101 

901 -14 

10108 

Signetics 

10108 

418-141 



D100 

* 932 

100163 

Fairchild 

FI 001 63 

421 -72 



LH101 

880-54 

10109 

Fairchild 

F10109 

419-33 




460-28 

100164 

Fairchild 

F100164 

421 -74 




1 165-19 


Hitachi 

HD10109 

419-35 



F100 

A 932 

100165 

Fairchild 

FI 001 65 

421 -92 



LM101 

*1035 


Motorola 

MC10109 

419-37 




460-29 

100166 

Fairchild 

FI 001 66 

421 -32 




881-4 


National 

DM10109 

419-39 


Ferranti 

ZNP100 

917-22 

100170 

Fairchild 

FI 001 70 

421 -40 




1 165-16 


NEC America uPB10109 

419-40 


IMI • 

MM100 

417-132 

100171 

Fairchild 

FI 001 71 

421 -76 




f 165-19 


Signetics 

10109 

419-41 




460-53 

100179 

Fairchild 

FI 001 79 

421 -30 




11 166-1 

1011 

Gl 

AY5-1011 

1 156-5 


Intersil 

100 

912-29 

100181 

Fairchild 

F100181 

421 -28 



LM101A 

*1035 

10110 

AMI 

S10110 

856-122 


Master Logic ML100 

417-149 

100182 

Fairchild 

FI 001 82 

421-34 




863-11 




915-80 




460-67 

100183 

Fairchild 

FI 001 83 

421 -36 




874-59 




1 173-19 


National 

AF100 

*1073 

100194 

Fairchild 

FI 001 94 

421 -88 




^ 163-4 


Fairchild 

F10110 

418-164 




915-26 

1002 

AMD 

MK1002 

1193-19 




H 166-3 


Hitachi 

HD10110 

418-168 



LM100 

912-31 


Gl 

T1002 

860-111 




^ 166-4 


Motorola 

MCI 01 10 

418-169 




fl 187-14 


Mostek 

MK1002 

1193-20 




1 166-15 


NEC America uPBI 0110 

418-171 




1 187-15 


National 

AMI 002 

573-17 




1 166-16 


Signetics 

10110 

418-172 




H 188-1 




11 189-15 




1 166-17 

10111 

AMI 

S10111 

856-123 




tl 188-12 


Signetics 

TAA1002 

853-29 




H 167-3 




915-81 


PMI 

DAC-100 

11 179-3 



TDA1002 

840-35 


Panasonic 

AN101 

855-101 


Fairchild 

F10111 

419-1 




H 179-4 




851 -9 


PMI 

DAC-101A 

590-9 


Hitachi 

HD10111 

419-5 




f 179-5 


TRW 

TDC1002J 

578-10 



DAC-101B 

591 -24 


Motorola 

MCI 01 11 

419-6 



DAC-100A 

590-15 

1003 

EA 

EA1003 

1192-70 



DAC-101E 

590-10 




f 156-10 




590-16 


Panasonic 

MN1003 ' 

1169-22 



DAC-101F 

591 -25 


National 

DM10111 

419-7 



DAC-100B 

591 -28 


Signetics 

TDA1003A 

856-101 


Raytheon 

LH101 

880-55 


NEC America ^iPBIOIII 

419-8 




691 -29 




917-59 



LM101 

881-5 


Signebcs 

10111 

419-9 



, DAC-100C 

5S2-9 


TRW 

TDC1003J 

426-27 



LM101A 

863-13 

10112 

National 

DM10112 

419-30 




592-10 



TDC1003JM 

426-28 




874-61 


Signetics 

10112 

419-31 



DAC-100D 

592-34 

1004 

EA 

EA1004 

1193-11 


RCA 

CA101 

881 -6 

10113 

Fairchild 

F10113 

418-150 




592-35 


NEC America fiPC1004 

855-44 



CA101A 

863-12 


Motorola 

MCI 01 13 

418-152 


Reticon 

SADI 00 

919-91 


Signetics 

TDA1004A 

852-111 




875-5 


Signetics 

10113 

418-153 


Siemens 

SDA100 

860-122 


TRW 

TDC1004 

915-177 


Signetics 

LM101 

881 -7 

10114 

Fairchild . 

F10114 

420-97 


Signetics 

ST100 

*1106 



TDC1004J 

460-22 



LM101A 

863-14 


Motorola 

MC10114 

420-102 




900-20 

10041 

Fairchild 

FI 0041 

1191 -74 




875-7 


Signetics 

10114 

420-109 


Silicon G 

SGI 00 

912-35 

100414 

Fairchild 

F100414 

1173-68 


Silicon G 

SG101 

881 -8 

10115 

Fairchild 

F10115 

420-113 


Unitrode 

PF100 

917-33 

,100415 

Fairchild 

F100415 

*1246 



SG101A 

863-15 


Motorola 

MCI 01 15 

420-115 



PRIOO 

917-34 




421 -70 




875-9 




1 158-16 

100X100 

Reticon 

RA100X100 ■ 

916-160 



F100415A 

*1246 


Silicon Sys, 

SSI101A 

619-182 


National 

DM10115 

420-117 

1000 

Gl 

LP1000 

1759-53 




420-16 


Teledyne C 

CSH101A 

919-76 


NEC America ju.PB1 01 1 5 

420-118 


Holt 

HI-1000 

417-127 



F100415C 

*1246 


Tl 

LM101A 

863-16 


Signetics 

10115 

420-119 


Lambda 

LAS1000 

912-119 




1176-96 




875-11 

10116 

Fairchild 

F10116 

420-98 


National 

AMI 000 

573-9 



F100415DC 

*1246 

1010 

Gl 

LP1010 

1759-51 


Hitachi 

HD10116 

420-101 




11 189-15 



F100415FC 

*1246 


Sanken 

SI1010 

852-99 


Motorola 

MC10116 

420-103 


Tl 

TMS1000 

1753-67 

100470 

Fairchild 

FI 00470 

1180-51 


Signetics 

TDA1010 

852-112 




1 158-5 




1748-2 



F100470C 

*1238 


TRW 

TDC1010J 

426-39 




1 158-16 




? 207-14 



F100470DC 

*1238 



TDC1010JM 

426-40 


National 

DM10116 

420-108 



TMS1000C 

1753 -76 



F100470FC 

*1238 

10100 

Fairchild 

F10100 

419-21 


Signetics 

10116 

420-110 




1748-3 

100473 

Siemens 

GXB1 00473 

1173-25 


Motorola 

MC10100 

419-22 

10117 

Fairchild 

F10117 

419-100 

10000 

Fairchild 

F10000C 

420-61 

100475 

Siemens 

GXB1 00475 

1178-84 


NEC America jjiPBIOlOO 

419-23 


Hitachi 

HD10117 

419-102 




1189-87 

1005 

EA 

EA1005 1 

1193-10 


Signetics 

10100 

419-24 


Motorola 

MC10117 

419-103 


Motorola 

MC10000 

^ 155-5 


Signetics 

TDA1005 

855-154 

10101 

Fairchild 

FI 01 01 

419-52 


National 

DM10117 

419-105 




H 196-8 


TRW 

TDC1005J 

1192-93 


Hitachi 

HD10101 

419-54 


NEC America ;iPB101 17 

419-106 

1001 

National 

AMI 001 

573-10 

1006 

Signetics 

TDA1006 

856-104 


Motorola 

MCI 01 01 

419-55 


Signetics 

10117 

419-107 




H 189-15 




917-60 




1 158-4 

10118 

Fairchild 

Fioiie 

419-83 


Panasonic 

MN1001 

1170-37 


TRW 

TDC1006J 

1193-52 


NEC America uPBIOIOI 

419-57 


Hitachi 

HD10118 

419-85 



MN1001-1 

1170-3 

1007 

EA 

EA1007 

1192-71 


Signetics 

10101 

419-58 


Motorola 

MC10118 

41986 



MN1001-2 

1169-92 


Gl 

AY1-1007B 

856-155 

10102 

Fairchild 

FI 01 02 

419-66 


National 

DM10118 

419-88 


Plessey 

SL1001 

900-7 


Mostek 

MK1007 

1187-14 


Hitachi 

HDi0102 

419-69 


NEC America ^PBIO1 18 

419-89 



SL1001A 

915-129 


TRW 

TDC1007J 

578-6 


Motorola 

MC10102 

419-70 


Signetics 

10118 

419-90 



SL1001B 

915-130 

1008 

EA 

EA1008 

1192-108 


Signetics 

10102 

419-73 

10119 

Fairchild 

F10119 

419-75 


TRW 

TDC1001J 

578-7 


Signetics 

TDA1008 

856-150 

10103 

Fairchild 

F10103 

419-60 


Hitachi 

HD10119 

419-77 

10010 

Fairchild 

F10010C 

418-61 


TRW 

TDC1008J 

426-18 


Motorola 

MCI 01 03 

419-62 


Motorola 

MC10119 

419-78 



F10010M 

418-62 



TDC1008JM 

426-19 


NEC America uPB10103 

419-63 


National 

DM10119 

41980 

100101 

Fairchild 

F100101 

421 -56 

10080 

Fairchild 

FI 0080 

421 -26 


Signetics 

10103 

419-64 


Signetics 

10119 

41981 

100102 

Fairchild 

F100102 

421 -58 

1009 

EA 

EA1009 

1192-103 

10104 

Fairchild 

F10104 

418-143 

1012 

EA 

EA1012 

119281 

100107 

Fairchild 

FI 001 07 

421 -54 


NEC America aPC1009 

858-63 


Hitachi 

HD10104 

418-145 

10121 

Fairchild 

FI 01 21 

419-92 

100112 

Fairchild 

F100112 

421 -42 


Signetics 

TDA1009 

852-194 


Motorola 

MCI 01 04 

418-146 


Hitachi 

HD10121 

419-94 

100114 

Fairchild 

FI 001 14 

421 -86 


TRW 

TDC1009J 

426-29 


OKI 

MSM10104 

415-90 


Motorola 

MCI 01 21 

419-95 

100117 

Fairchild 

F100117 

421 -50 



TDC1009JM 

426-30 


Signetics 

10104 

418-148 


National 

DM10121 

419-97 

100118 

Fairchild 

F100118 

421 -52 

101 

AD 

AD101A 

863-7 

10105 

Fairchild 

FI 01 05 

419-43 


Signetics 

10121 

419-98 

100123 

Fairchild 

F100123 

421 -44 




874-49 


Hitachi 

HD10105 

419-45 

10123 

Fairchild 

FI 01 23 

418-99 

100130 

Fairchild 

FI 001 30 

421 -60 


AMD 

LM101 

880-56 


Motorola 

MCI 01 05 

419-46 


Motorola 

MCI 01 23 

418-101 

100131 

Fairchild 

F100131 

421 -46 



LM101A 

863-6 


National 

DM10105 

419-48 




1 156-10 

100136 

Fairchild 

FI 001 36 

421 -38 




874-51 ' 


NEC America fiPBIOIOS 

419-49 


Signetics 

10123 

418-102 


Arranged alphanumericaHy from left to right. 
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BaM 

Source 

Device 

Page-Une 

10124 

Fairchiid 

FI 01 24 

420-88 


Hitachi 

HD10124 

420-90 


Motorola 

MCI 01 24 

420-91 




1 158-16 


Nationa! 

DM10124 

420-93 


NEC America )xPB10124 

420-94 


Sign^ics 

10124 

420-95 

10125 

Fairchilcl 

FI 01 25 

420-77 


Hitac^ii 

HD10125 

420-79 


Motored 

MCI 01 25 

420-80 

1 158-16 


NEC America fiPBI 01 25 

420-82 


Signetics 

10125 

420-83 

10128 

Motorola 

MC10128 

418-97 

1 158-16 

10129 

AMI 

S10129 

856-137 
1 173-19 


Motorola 

MCI 01 29 

420-121 
f 158-16 


Signetics 

10129 

420-122 

1013 

EA 

EA1013 

1192-80 


Gl 

AY5-1013 

\ 156-3 



AY5-1013A 

625-75 



AY6-1013 

625-64 

10130 

AMI 

SI 01 30 

856-138 




1 173-19 


FarchikI 

FI 01 30 

419-109 


Hitachi 

HD10130 

419-111 


Motorola 

MC10130 

419-113 


Signetics 

10130 

419-115 

10131 

AMI 

S10131 

856-139 
f 173-19 


Fairchild 

F10131 

418-107 


Hitachi 

HD10131 

418-111 


Motorola 

MC10131 

418-112 


NEC America )jPB10l31 

418-117 


Siyietics 

10131 

418-118 

10132 

Fairchild 

FI 01 32 

419-141 


Hitachi 

HD10132 

419-143 


Motorola 

MCI 01 32 

419-144 


Sixties 

10132 

419-145 

10133 

Fairchild 

FI 01 33 

419-117 


Hitachi 

HD10133 

419-119 


Motorola 

MC10133 

419-120 


NEC America ^PB10133 

419-122 


bi^tcuCS 

10133 

41S-123 

10134 

Fairchild 

F10134 

419-147 


Hitachi 

HD10134 

419-149 


Motorola 

MC10134 

419-150 


Signetics 

10134 

419-151 

10135 

Fairchild 

F10135 

418-132 


Motorola 

MC10135 

418-134 




f 158-7 


NEC America >iPB10135 ■ 

418-136 


Signetics 

10135 

418-137 

10136 

Fairchiid 

FI 01 36 

418-51 


Hitachi 

HD10136 

418-53 


Motorola 

MCI 01 36 

418-54 




1 155-3 


NEC America uPBI 01 36 

418-56 


Signetics 

10136 

418-57 

10137 

FarchlW 

FI 01 37 

418-64 


Motorola 

MCI 01 37 

418-65 

1 155-3 


Signetics 

10137 

418-67 

10138 

Motorola 

MC10138 

418-59 

10139 

Motorola 

MCM10139 

420-22 
1161 -7 


Signetics 

10139 

420-23 
1161 -6 


Tl 

SN10139 

1161 -5 

1014 

Gl 

AY3-1014A 

625-72 


TRW 

TDC1014J 

578-4 

10140 

Signefics 

10140 

419-179 

1173-18 


Tl 

SN10140 

419-180 

1173-21 

10141 

FarchM 

F10141 

420-63 

1189-92 


Motorola 

MC10141 

420-64 

1189-89 


Signetics 

10141 

420-66 

1189-91 

10142 

NECtenericanPB10142 

419-169 




1173-15 


Sureties 

10142 

419-170 


Base 

Number 

Source 

Device 

Pege-Une 

10142 

Tl 

SN10142 

419-171 

1173-14 

10143 

Motorola 

MCM10143 

419-162 

1171 -83 

1 158.1? 

10144 

Motorola 

MCM10144 

420-7 

1173-74 


NEC America fiPB10144 

420-9 




1173-73 


Plessey 

SP10144 

1173-77 


Raytheon 

RI10144 

420-11 

1173-83 


Signetics 

10144 

420-10 

1173-76 


Tl 

SN10144 

420-12 

1173-82 

10145 

Fairchild 

F10145 

1171 -99 



F10145AC 

419-164 


Hitachi 

HD10145 

419-165 
1171 -100 


Motorola 

MCM10145 

419-166 
1171 -101 


Signetics 

10145 

419-167 

1171-102 

10146 

Motorola 

MCM10146 

420-18 

1176-85 

10147 

Hitachi 

HD10147 

419-186 

1173-45 


Motorola 

MCM10147 

419-1871 

1173-49 


Siemens 

GX810147 

1173-46 


Signetics 

10147 

1173-50 


Tl 

SN10147 

419-188 

1173-51 

10148 

Hitachi 

HD10148 

419-173 

1173-17 


Motorola 

MC10148 

419-174; 


NEC America jiPB10148 

419-175: 




1173-16 


Signetics 

10148 

419-176 

1173-19 


Tl 

SN10148 

419-177 

1173-22 

10149 

Motorola 

MCM10149 

420-26 

1161-70 


Siemens 

GXB1014S 

420-27 


Signetics 

10149 

420-28 
1161 -69 

1015 

Gl 

AY3-1015D 

625-69 

10151 

Signetics 

10151 

419-182 

1173-20 

10152 

Motorola 

MCM10152 

420-8 

1173-72 

10153 

Fakchild 

F10153 

419-125 


Motorola 

MCI 01 53 

419-127 

10155 

Signetics 

10155 

419-160 

1171-82 

10158 

Farchild 

FI 01 58 

420-50 


Motorola 

MC10158 

420-52 


NEC America ^^810158 

420-53 


Signetics 

10158 

420-54 

10159 

Fairchild 

F10159 

420-56 


Motorola 

MC10159 

420-58 


Signetics 

10159 

420-59 

1016 

Gl 

AY5-1016 

576-28 

576-70 




f 156-4 


TRW 

TDC1016J 

586-12 

10160 

Farchild 

F10160 

420-138 


Hitachi 

HD10160 

420-140’ 


Motorola 

MC10160 

420-141 


NEC America jiPB10160 

420-143 


Signetics 

10160 

420-144 

10161 

Fairchild 

F10161 

418-77 


Hitachi 

HD10161 

418-79 


Motorola 

MC10161 

418-80 


NEC America juPBIOISI 

418-82 


Signetics 

10161 

418-83 

10162 

FairoNId 

FI 01 62 

418-69 


Hitachi 

HD10162 

418-71 


Motorola 

MCI 01 62 

418-72 


NEC America f»PB10162 

418-74 


Signetics 

10162 

418-75 

10163 

Motorola 

MC10163 

420-146 

604-12 

10164 

Fairthild 

F10164 

420-32 


Base 

Number 

Source 

Device 

Page-Une 

10164 

Hitachi 

HOI 01 64 

420-34 


Motorola 

MC10164 

420-35 


NEC America juiPB10164 

420-37 


Signetics 

10164 

420-38 


Tl 

SN10164 

4 on ,39 

10165 

Fairchild 

FI 01 65 

420-126 


Hitachi 

HD10165 

420-128 


Motorola 

MC10165 

420-129 


Signetics 

10165 

420-130 

10166 

Farchild 

F10166 

418-36 


Motorola 

MC10166 

418-38 

10168 

FarchHd 

FI 01 68 

419-129 


Motorola 

MC10168 

419-131 

1017 

TRW 

TDC1017J 

590-4 

10170 

Fairchild 

F10170 

420-132 


Motorola 

MCI 01 70 

420-134 


NEC America laPBI 01 70 

420-1351 


Signetics 

10170 

420-13^ 

10171 

Fairchild 

F10171 

418-91 


Motorola 

MC10171 

418-93 


Signetics 

10171 

418-95 

10172 

Fairchild 

F10172 

418-85 


Motorola 

MCI 01 72 

418-67 


Signetics 

10172 

418-69 

10173 

Fairchild 

F10173 

419-153 


Motorola 

MCI 01 73 

419-155 


Signetics 

10173 

419-156 

10174 

Farchild 

FI 01 74 

420-41 


Hitachi 

HD10174 

420-43 


Motorola 

MC10174 

420-44 


NEC America jiPB10174 

420-45 


Signetics 

10174 

420-46 


Tl 

SN10174 

420-47 

10175 

Farchild 

FI 01 75 

419-133 


Hitachi 

HD10175 

419-135 


Motorola 

MCI 01 75 

419-136 


NEC America ftPBI 01 75 

419-138 


Signetics 

10175 

419-136 

10176 

FaircMd 

F10176 

418-121 


Motorola 

MCI 01 76 

418-123 


NEC America (:iPB10176 

418-125 


Signefics 

10176 

418-126 

10177 

Fairchild 

FI 01 77 

420-72 


Motorola 

MCI 01 77 

420-71 

10178 

Motorola 

MC10178 

418-49 

10179 

Fan chad 

F1017S 

418-29 


Hitachi 

HD10179 

418-31 


Motorola 

MCI 01 79 

418-32 

1 158-15 


Sigretics 

10179 

418-34 

1018 

Tl 

TMS1018 

853-203 

1753-84 

1763-69 

10180 

Farchild 

F10180 

418-4 


Hitachi 

HD10180 

418-6 


Motorola 

MCI 01 80 

418-7 

1 158-15 


NEC America mPB1 01 80 

418-9 


Signetics 

10180 

418-10 

10181 

FarchHd 

F10181 

418-14 


Hitachi 

HD10181 

418-16 


Motorola 

MC10181 

418-17 




1 158-15 


NEC America ^PBI 01 81 

418-19* 


Signetics 

10181 

418-20 

10182 

Motorola 

MC10182 

418-12 

10183 

Motorola 

MC10183 

418-27 

10186 

Farchild 

FI 01 86 

418-128 


Motorola 

MCI 01 86 

418-130 

10188 

Signetics 

10188 

418-40 

10189 

Motorola 

MCI 01 89 

418-42 


Signetics 

10189 

418-43 

10190 

Motorola 

MCI 01 90 

420-85 


Signetics 

10190 

420-86 

10191 

Motorola 

MC10191 

420-74 


Signetics 

10191 

420-75 

10192 

Fairchild 

FI 01 92 

418-104 


Signefics 

10192 

418-105 

10193 

Motorola 

MCI 01 93 

420-147 

604-13 

10194 

Motorola 

MC10194 

420-124 

10195 

Motorola 

MCI 01 95 

418-45 

10197 

Motorola 

MCI 01 97 

418-139 

10198 

Motorola 

MC1019e 

420-30 

102 

AMD 

LM102 

862-44 


Cherry 

CS102 

463-14 


Base 

Number 

Source 

Device 

Page-Une 

102 

Cherry 

CS102 

854-24 

919-158 


Farchild 

frA102M 

862-42 


Intersil 

102 

862-43 



AF102 

901 -15 



LM 102 

362-40 


f 162-9 
1 163-4 
1 165-16 
f 166-3 
f 166-4 
f 172-1 
1 180-20 



SGS 

H102 

423-132 


Silicon Q 

SGI 02 

862-39 


Silicon Sys. 

SS1 102 

619-186 


Telefunken 

U102 

917-27 

1020 

Nations 

DAC1020 

*1073 




*1074 




*1080 




591 -20 



DAC1020C 

*1073 




*1074 




*1080 




591 -22 


NEC America nPC1020 

852-82 


Plessey 

SL1020 

900-9 


Sanken 

SI1020 

852-138 

10209 

Hitachi 

H010209 

419-36 

1021 

National 

DAC1021 

*1073 




*1074 




592-6 



DAC1021C 

*1073 




*1074 




592-8 


NEC America mPCI 021 

851 -57 

10210 

Fairchiid 

F10210 

418-165 


Motorola 

MCI 0210 

418-170 

10211 

FairchHd 

FI 0211 

419-2 


Signefics 

10211 

419-10 

10212 

FafChHd 

FI 021 2 

419-27 


Motorola 

MCI 021 2 

419-29 

10216 

Motorola 

MC10216 

420-104 




f 158-16 


Signetics 

10216 

420-111 

1022 

NtttomH 

DAC1022 

*1073 




*1074 




592-31 



DAC1022C 

*1073 




*1074 




592-33 


SMC 

1022 

854-21 


Tl 

TMS1022 

854-70 

1023 

Motorola 

MCI 023 

f 158-4 


NEC America nPCl023 

853-13 


Signetics 

TDA1023 

919A-60 

10230 

Hitachi 

HD10230 

419-112 

10231 

Fairchild 

F10231 

418-108 


Motorola 

MC10231 

418-113 


Signefics 

10231 

418-119 

1024 

Gl 

SAA-1024 

1 175-3 



SAA1024 

859-150 


Harris 

HPROM10»2 

1162-10 



mOMIi)246 

1162-11 



MPnOMtOMA-Z 

1162-8 



HPROMII)24A-S 

1162-9 


Hughes 

HDSR1024 

1187-92 


IPI 

Ml 024 

916-142 


NEC America nPC1024 

853-14 


Reticon 

CCPD1024 

916-119 



RL1024 

916-151 



RL1024SF 

916-152 



SADI 024 

1 193-3 



SAD1024A 

856-125 


919-94 
1 174-8 
1 174-9 
1 193-6 


SGS Ml 024 859-171 

Signetics TDA1024 919A-61 

Tl TMS1024 1753-79 

1025 Gl SAA-1025 f 175-3 

SAA1(»5 859-151 

f 176-4 

Hu^ies HDSR1025 1187-71 
fCCAmencafiPC1025 8S1-194 
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PART NUMBER INDEX 


Base 

Number 

Source 

Device 

Page4Jne 

Base 

Number 

Source 

Device 

Page-Lme 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Une 

1025 

Plessey 

SL1025 

915-116 

10453 

Rockwell 

10453 

1752-126 

10560 

Motorola 

MCI 0560 

420-142 

108 

Motorola 

LM108A 

870-10 


SGS 

M1025 

859-172 

1046 

Siemens 

TDA1046 

851 -45 

10561 

Fairchild 

FI 0561 

418-78 


National 

AF108 

900-175 


Tl 

TMS1025 

1753-80 

1047 

Siemens 

TDA1047 

855-66 


Motorola 

MCI 0561 

418-81 



LM108 

*1035 

1026 

Hughes 

HDSR1026 

1187-33 

10470 

Fairchild 

FI 0470 

*1238 

10562 

Fairchild 

FI 0562 

418-70 




866-54 


NEC America fiPC1026 

855-138 



F10470C 

*1238 


Motorola 

MCI 0562 

418-73 




873-46 

1027 

Signetics 

SAA1027 

856-106 




1180-50 

10564 

Fairchild 

FI 0564 

420-33 




1 166-2 




917-47 




1180-52 


Motorola 

MCI 0564 

420-36 




1 166-3 

1028 

NEC America 

HPC1028 

855-45 



F10470DC 

*1238 

10565 

Fairchild 

FI 0565 

420-127 




H 166-4 


Signetics 

SAA1028 

854-119 



F10470FC 

*1238 

10566 

Fairchild 

FI 0566 

418-37 




f 167-2 



TDA1028 

572-104 

1049 

Siemens 

GXB1049 

1161-67 

10568 

Fairchild 

FI 0568 

419-130 



LMIO^ 

*1035 




840-85 

105 

AMD 

LM105 

913-1 

10570 

Fairchild 

FI 0570 

420-133 




870-12 

10287 

Motorola 

MCI 0287 

418-24 


CMA 

FX105 

901 -138 

10571 

Fairchild 

FI 0571 

418-92 




1 187-6 

1029 

Signetics 

TDA1029 

572-110 


Fairchild 

^105 

* 934 


Motorola 

MCI 0571 

418-94 




1 188-3 




840-86 




fl 187-8 

10572 

Fairchild 

FI 0572 

418-86 


PMI 

PM 108 

866-62 

103 

National 

AF103 

901 -16 



juAIOSM 

* 934 


Motorola 

MCI 0572 

418-88 




873-50 



LM103 

918-178 




913-3 

10573 

Fairchild 

FI 0573 

419-154 



PM 108 A 

870-16 


Panasonic 

AN103 

898-79 


Intersil 

105 

913-4 

10574 

Fairchild 

FT0574 

420-42 


Raytheon 

LM108 

866-63 


SGS 

HI 03 

423-125 


Motorola 

LM105 

913-6 


Motorola 

MCI 0574 

420-48 




873-52 


Silicon Sys. 

SS1103 

619-184 




H 187-13 

10575 

Fairchild 

FI 0575 

419-134 



LM108A 

870-18 


Telefunken 

U103 

917-16 


National 

LM105 

913-8 


Motorola 

MCI 0575 

419-137 


Signetics 

LM108 

866-64 

1030 

Gl 

LP1030 

1759,-49 




H 187-16 

10576 

Fairchild 

FI 0576 

418-122 




873-54 


Plessey 

SL1030 

840-142 




H 188-2 


Motorola 

MCI 0576 

418-124 



,LM108A 

870-20 


Sanken 

S1 1030 

852-140 


Raytheon 

LM105 

913-12 

10579 

Fairchild 

FI 0579 

418-30 


Silicon G 

SGI 08 

866-65 

10305 

AMI 

SI 0305 

861 -62 


SGS 

HI 05 

423-171 


Motorola 

MCI 0579 

418-33 




873-56 

1031 

NEC America 

;iPC1031 

860-127 


Siemens 

TCA105 

919-162 

10580 

Fairchild 

FI 0580 

418-5 



SG108A 

870-22 


Signetics 

SAfl031 

859-178 


Silicon G 

SGI 05 

913-14 


Motorola 

MCI 0580 

418-8 

1080 

Harris 

HI-1080 

* 711 

10318 

Motorola 

MCI 031 8 

586-13 


Silicon Sys. 

SS1 105 

619-190 

10581 

Fairchild 

FI 0581 

418-15 




587-34 

1032 

Gl 

SS5-1032 

1192-68 


Tl 

LM105 

913-16 


Motorola 

MCI 0581 

418-18 



H1 1080 

1 177-5 



SS6-1032 

1192-69 

1050 

Sanken 

S1 1050 

852-141 

10586 

Fairchild 

FI 0586 

418-129 

10800 

Motorola 

MC108OO 

418-22 


NEC America 

HPC1032 

853-15 

10501 

Fairchild 

FI 0501 

419-53 

106 

AMD 

LM106 

845-13 




1763-6 


Signetics 

SAFI 032 

859-179 


Motorola 

MCI 0501 

419-56 


National 

AF106 

900-173 




1736-4 

1034 

Ferranti 

ZN1034E 

902-73 

10502 

Fairchild 

FI 0502 

419-68 



LM106 

845-15 




1 205-1 




11 191 -3 


Motorola 

MCI 0502 

419-71 




H 172-1 

10801 

Motorola 

MCI 0801 

1763-8 

103461 

Hitachi 

HD1 03461 

624-153 

10503‘ 

Fairchild 

FI 0503 

419-61 


Silicon Sys. 

SS1 106 

619-192 




11 204-20 

1037 

Siemens 

TDA1037 

852-104 

10504 

Fairchild 

FI 0504 

418-144 


Telefunken 

U106 

919A-67 

10802 

Motorola 

MCI 0802 

1763-12 

10371 

Rockwell 

10371 

625-59 


Motorola 

MCI 0504 

418-147 


Tl 

LM106 

845-17 

10803 

Motorola 

MCI 0803 

1763-10 




1752-130 

10505 

Fairchild 

FI 0505 

419-44 

1060 

Signetics 

TDA1060 

914-45 




1 204-20 




11 206-18 


Motorola 

MC10506 

419-47 

10610 

Fairchild 

F10610 

ill 8 -167 

10804 

Motorola 

MCI 0804 

1763-14 

104 

Fairchild 

HA104 ■ 

* 334 

10506 

Fairchild 

F1050S 

419-13 

106T1 

Fairchild 

FI 0611 

419-4 

10805 

Motorola 

MCI 0805 

1763-16 




1 187-8 


Motorola 

MC10506 

419-16 

10612 

Fairchild 

FI 061 2 

419-28 

10806 

Motorola 

MCI 0806 

1763-20 



|aA104M 

* 934 

10507 

Fairchild 

FI 0507 

418-156 

10616 

Motorola 

MCI 061 6 

420-107 

10807 

Motorola 

MCI 0807 

1763-18 




913-95 


Motorola 

MC 10507 

418-159 

1062 

Telefunken 

TDA1062 

855-172 

10808 

Motorola 

MCI 0808 

1763-22 


Motorola 

LM104 

f 187-13 

10509 

Fairchild 

FI 0509 

419-34 

10631 

Fairchild 

FI 0631 

418-110 

10809 

Rockwell 

10809 

1752-136 



LM104H 

913-96 


Motorola 

MCI 0509 

419-38 


Motorola 

MCI 0631 

418-115 

10814 

Rockwell 

10814 

1752-105 


National 

AF104 

900-172 

10510 

Fairchild 

FI 0510 

418-166 

1066 

Ferranti 

zKi1066 

914-24 

10815 

Rockwell 

10815 

1752-118 



LM104 

913-98 

10511 

Fairchild 

FI 0511 

419-3 




11 187-9 

10817 

Rockwell 

10817 

1752-103 




H 187-16 

10513 

Fairchild 

F10513 

418-151 

1068 

Telefunken 

TDA1068 

857-44 

1083 

Sprague 

TDA1083 

851 -98 




f 188-2 

10514 

Fairchild 

FI 051 4 

420-99 

10687 

Motorola 

MCI 0687 

418-25 


Telefunken 

TDA1083 

851 -103 




1 188-4 


Motorola 

MC10514 

420-105 

10696 

Rockwell 

10696 

1752-112 

1085 

Harris 

HI-1085 

* 711 




H 188-12 

10515 

Fairchild 

FI 051 5 

420-114 

107 

AMD 

LM107 

874-23 




588-29 


SGS 

HI 04 

423-113 


Motorola 

MC10515 

420-116 


CMA 

FX107 

901 -166 



HI1085 

H 177-4 


Silicon G 

SGI 04 

913-102 

10516 

Fairchild 

FI 051 6 

420-100 


Fairchild 

HA107M 

874-25 

109 

CMA 

FX109 

902-137 


Silicon Sys. 

SS1 104 

619-188 


Motorola 

MC10516 

420-106 


Intersil 

107 

874-27 


Fairchild 

^A109 

* 934 


Tl 

LM104 

913-105 

10517 

Fairchild 

FI 051 7 

419-101 


Motorola 

LM107 

874-29 




1 187-8 

1040 

Ferranti 

ZN1040E 

433-60 


Motorola 

MCI 051 7 

419-104 


National 

AF107 

900-174 



^A109M 

* ^ 

10405 

Fairchild 

F10405C 

419-184 

10518 

Fairchild 

FI 051 8 

419-84 



LM107 

874-31 




903-71 




1173-48 


Motorola 

MC10518 

419-87 




1 163-4 


Motorola 

LM109 

1 187-13 

10410 

Fairchild 

F10410C 

420-1 

10519 

Fairchild 

F10519 

419-76 




t 166-4 



LM109H 

903-23 




1173-75 


Motorola 

MC10519 

419-79 


Photo Therm 

PT-107 

917-45 



LM109K 

903-74 


Fujitsu 

MBM10410 

420-3 

10521 

Fairchild 

FI 0521 

419-93 


Raytheon 

LM107 

874-35 


National 

LM109 

11 188-3 




1173-79 


Motorola 

MC10521 

419-96 


RCA 

CA107 

874-37 




f 188-5 

10411 

Fairchild 

F10411C 

420-2 

10523 

Fairchild 

FI 0523 

418-100 


Signetics 

LM107 

874-39 




1 188-15 




1173-78 

10524 

Fairchild 

FI 0524 

420-89 


Silicon G 

SGI 07 

874-41 



LM109H 

*1060 

10414 

Fairchild 

F10414 

1173-69 


Motorola 

MCI 0524 

420-92 


Tl 

LM107 

874-43 




903-27 

10415 

Fairchild 

F10415 

*1246 

10525 

Fairchild 

FI 0525 

420-78 

1070 

Tl 

TMS1070 

1753-68 



LM109K 

*1060 




420-14 


Motorola 

MCI 0525 

420-81 




1748-4 




903-78 



F10415A 

*1246 

10530 

Fairchild 

FI 0530 

419-110 

10706 

Rockwell 

10706 

1752-101 


Raytheon 

LM109H 

903-34 




420-15 


Motorola 

MCI 0530 

419-114 

10736 

Rockwell 

10736 

1752-123 



LM109K 

903-82 



F1 041 SAC 

*1246 

10531 

Fairchild 

FI 0531 

418-109 

10738 

Rockwell 

10738 

1752-99 


SGS 

H109 

423-69 




1176-80 


Motorola 

MC10531 

418-114 

10788 

Rockwell 

10788 

1752-110 


Signetics 

LM109DA 

903-56 



F1041SADC 

*1246 

10532 

FaircNId 

FI 0532 

419-142 

10789 

Rockwell 

10789 

1752-120 



LM109DB 

903-108 



F10415C 

*1246 

10533 

Fairchild 

F10533 

419-118 

108 

AD 

ADI 08 

866-47 


Silicon G 

SG109K 

903 -89 




1176-97 


Motorola 

MC10533 

419-121 




873-38 



SG109T 

903-39 



F10415CX; 

*1246 

10534 

Fairchild 

FI 0534 

419-148 



AD108A 

870-4 


Tl 

LM109 

903-42 



F1041SDM 

*1246 

10535 

Fairchild 

FI 0535 

418-133 


AMD 

LM108 

866-48 

1090 

Sprague 

TDA1090 

851 -99 



F10415FC 

*1246 


Motorola 

MC 10535 

418-135 




873-36 

10929 

Rockwell 

10929 

1752-138 



F10415FM 

*1246 

10536 

Fairchild 

F10536 

418-52 



LM108A 

870-2 

10930 

Rockwell 

10930 

1752-128 


Fujitsu 

MBM10415A 

420-20 


Motorola 

MCI 0536 

418-55 


Fairchild 

fiAIOS 

866-51 

'10932 

Rockwell 

10932 

1752-134 




1176-93 

10537 

Motorola 

MCI 0537 

418-66 



HAIOSAM 

870-6 

10936 

Rockwell 

10936 

1752-107 



MBM10415AH 

1176-81 

1054 

SGS 

TDA1054M 

1 174-10 



^A108M 

873-40 

1098 

Tl 

TMS1098 

1753-86 


Motorola 

MCM10415A 

420-19 

10541 

Motorola 

MCI 0541 

420-65 


Intersil 

108 

866-52 

1099 

Tl 

TMS1099 

1753-87 


Siemens 

GXB10415 

1176-84 




1189-90 




873-42 



TMS1099C 

1753-91 

10416 

Fairchild 

F10416 

420-25 

10553 

Fairchild 

FI 0553 

419-126 



108A 

870-8 

11 

Burr-Brown 

MP11 

* 659 



F10416C 

1161-68 

10558 

Fairchild 

FI 0558 

420-51 



108L-N 

873-58 




589-36 

10430 

AMI 

SI 0430 

856-171 

10559 

Fairchild 

FI 0559 

420-57 


Motorola 

LM108 

866-53 




1763-64 

10432 

Rockwell 

10432 

1752-132 

10560 

Fairchild 

FI 0560 

420r139 




873-44 




1 203-4 


Arranged alphanumerically from left to right. 
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Base 
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Page-Une 

Bate 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page4Jne 

11 

Burr-Broum 

MP11 

1 203-5 

1103 

Intel 

1103A 

1169-15 

11226 

Hitacht 

HA11226 

851 -161 


National 


839-169 



U^ll 

* 921 



1103A-1 

1169-7 

11227 

Hitachi 

HA11227 

855-122 




891 -30 




915-9 



1103A-2 

1169-8 

11235 

Hitachi 

HA 11 235 

859-114 

11660 

Rockwell 

11660 

1752-69 



UAF11H 

915-10 


Nortec 

1103 

1169-21 

1124 

Hitachi 

HA1124 

860-15 

11696 

Rockwell 

11696 

1752-114 


DDC 

DAC-U1M 

.599-46 



1103-1 

1169-10 

11247 

Mitachi 

HA 1 1247 

858-10? 

1 t? 

jfitarcil 

nH7A 

574-49 



0AC-U11-3 

599-47 



1103-146 

1169-17 

1125 

Hitachi 

HA1125 

860-16 



G117B 

574-50 



DOAC-1 1 

599-36 


Tl 

TMS1103 

1 160-19 

11251 

Hitachi 

HA11251 

851 -81 


Motorola 

LM117 

912-105 



SDAC-1 1 

599-31 

11049 

Rockwell 

11049 

1752-116 

1126 

Hitachi 

HA1126 

857-176 




f 187-13 


National 

LM11 

1 172-4 

1105 

NCR 

NCR1105 

1159-27 

1127 

Hitachi 

HA1127 

842-155 


NatioiMl 

LM117 

*1060 


PMI 

OP-11 A 

893-46 


Nitron 

NC1 105 

1159-28 


Motorola 

MHW1127 

858-27 




1 188-9 



OP-1 IB 

894-8 

1106 

National 

LF1106 

576-66 

113 

Intersil 

D113C 

576-95 




1 188-10 



OP-1 IE 

893-47 

1108 

Hitachi 

HA1108 

857-175 



D113M 

576-96 




1 188-11 



OP-1 IF 

894-9 

111 

AD 

AD1 11 

845-31 


National 

AF113 

901 -19 



LM117H 

*1060 



SMP11E 

919-68 


AMD 

LF1 1 1 

845-59 



LM113 

*1062 




912-108 



SMP11F 

919-70 



LM111 

845-50 




918-31 



LM117HV 

*1060 


Supertex 

ED-11 

* 834 


Fairchild 

mAFIII 

846-2 




1 192-14 




913-35 




417-13 



fiAIIIM 

845-33 



LM113-1 

*1062 



LM117HVH 

*1060 


Tetedyne C 

CDA11 

571 -67 


Intersil 

DG111 

568-33 




918-32 


SGS 

H117 

424-26 



CDA11-S12 

571 -66 



LD111 

584-40 



LM113-2 

*1062 


Silicon G 

SG117K 

912-111 

11C01 

Fairchild 

11C01C 

422-35 



111 

845 -34 




918-33 



SGI ITT 

912-99 

11 cos 

Fairchild 

11C05C 

421 -99 


Motorola 

LM111 

845-36 


SGS 

H113 

424 -57 


Siliconix 

G117A 

574-51 




461 -109 


National 

AF111 

901 -17 


Telefunken 

U113 

857-128 



G117B 

574-52 



11C05M 

421 -100 



U=111 

*1035 

11300 

National 

LF11300 

f 183-12 


Tl 

LM117 

912-114 




461 -110 




846-3 

11305 

National 

LF11305 

675-83 



TL117L 

912-102 

11C06 

FairchM 

11C06C 

421 -132 



LM111 

845-38 

11306 

National 

LF11306 

575-12 


Fairchild 

TDA1170 

860-124 

11C24 

FarchM 

11C24C 

452-193 




1 167-3 

11331 

National 

LF11331 

*1035 


SGS 

TDA1170 

860-132 




899-108 




1 171 -16 




569-14 

11701 

Hitachi 

HA11701 

861-18 

11C44 

FairchiW 

11C44C 

457-93 




1 172-2 

11332 

National 

LF11332 

*1035 

11702 

Hitachi 

HA11702 

861 -19 




898-39 




11 172-5 




569-15 

11703 

Hitachi 

HA11703 

861 -20 

11C58 

Faxchlid 

11C58C 

422-43 


Raytheon 

LM111 

845-44 

11333 

National 

LF11333 

•1035 

11704 

Hitachi 

HA11704 

861 -21 




899-51 


RCA 

CA111 

845-42 




569-16 

11705 

Hitachi 

HA11706 

861-22 

11C70 

FaxchiW 

11C70C 

421 -125 


SGS 

Hill 

423-92 

11340 

National 

LM 11340 

574-41 

11706 

Hitachi 

HA11706 

861 -23 




462-135 


Signefics 

LM111 

845-46 

11341 

National 

LM11341 

574-42 

11707 

Hitachi 

HA11707 

861 -24 

11C83 

FairchSd 

11C83 

421 -123 


Silicon G 

SG1 11 

845-48 

1137 

Hitachi 

HA1137 

855-22 

1171 

Motorola 

MHW1171 

858-28 




899-37 


Siconlx 

DGM111A 

568-29 

114 

Intersil 

LD114 

584-41 

1172 

Motorola 

MHW1172 

858-29 

11C84 

Fairchild 

11C84 

898-104 




568-30 



LM114 

842-13 

1173 

Hitachi 

HA1173 

855-119 

11C85 

Fairclxld 

11C85 

898-105 



DGM111B 

568-31 



LM114A 

842-14 

118 

AMD 

LM116 

864-75 

11C90 

FairchM 

11C90C 

421 -116 




568-32 


National 

AF114 

901 -20 




877-17 




462-11 



L0111 

* 829 



LM114 

842-23 


FairchW 

/ttA118 

864-83 




899-14 




584-43 




1 163-3 




877-19 



11C90M 

421 -117 




f 179-17 



LM114A 

842-24 


Intersil 

DG118 

569-34 




462-12 




1 179-18 


SGS 

H114 

424 -45 



G118A 

574-58 




899-15 




1 183-18 


Sikconix 

LD114 

584-45 



G118B 

574-59 

11C91 

Fairchild 

11C91C 

421 -113 



L0111A 

• 829 




f 179-18 


NiMional 

LM118 

*1035 




461 -134 




584-44 

11402 

Hitachi 

HA11402 

851 -82 




864-88 




898-131 


Tdteu^ik^i 

(Jill 

317-169 

11409 

Hitachi 

HA1140S 

859 -64 




877-21 



11C91M 

421 -114 


Tl 

LM111 

845-30 

11412 

Hitachi 

HA11412 

858-108 




1 163-3 




461 -135 

1110 

Hitachi 

HA1110 

840-104 

1142 

Hitachi 

HA1142 

855-117 




1 183-17 




898-192 

1111 

Sanyo 

LA1111 

855-8 

11422 

Hitachi 

HA11422 

860-143 


Raytheon 

LM118 

864-92 

110 

AMO 

LM110 

862-19 

11120 

Hitachi 

HA11120 

851 -78 

1146 

Hitachi 

HA1146 

859-69 




877-25 


FarchHd 

^AIIOM 

862-20 

11122 

Hitachi 

HA11122 

851-11 

1147 

Hitachi 

HA1147 

859-70 


SGS 

H118 

423-9 



CCD110F 

916-113 

11123 

Hitachi 

HA11123 

851 -79 

1148 

Hitachi 

HA1148 

859-71 


Silicontx 

G118A 

574-68 


Interal 

LD110 

584-39 

1114 

Signelics 

SAA1114 

854-175 

1149 

Hitachi 

HA1149 

855-96 



G118B 

574-69 



110 

862-16 

1115 

Hitachi 

HA1115 

855-115 

115 

Intersil 

G115 

574-56 


Tl 

LM118 

864-95 


National 

AF110 

900-176 


Intersil 

ICM1115 

854-142 



G115A 

574-57 




877-27 



LM110 

862-21 



ICM1115A 

854-143 



LM115 

842-15 

1180 

SGS 

TDA1180 

859-99 




1 180-21 



ICMIliSB 

854-144 



LM115A 

842-16 


RockwrtI 

11806 

1752-93 


SGS 

H110 

423-90 

1116 

Ferranti 

ZNA1116E 

584-20 


National 

LM115 

842-25 

1182 

Motorola 

MHW1182 

858-30 


Signefics 

SAJ1 10 

856-161 

1117 

Tl 

TMS1117 

856-77 



LM115A 

842-26 

1183 

Nitron 

NC1183 

857-31 


Silicon G 

SG1 10 

862-18 




902-61 


Panasonic 

MN115 

461 -58 

1184 

Nitron 

NC1 184 

857-32 


SWconix 

LD110 

* 82« 

1118 

Silicon G 

SG1118 

873-34 


SGS 

H115 

423-23 

119 

AMD 

LM119 

847-40 




584-42 



SG1118A 

870-24 


Siliconix 

G115A 

574 -66 


Intersil 

G119C 

574-83 




1 179-17 

112 

AMD 

LM112 

866-49 



G115B 

574-67 



G119M 

574-84 




1 179-18 




873-30 

1150 

Sanyo 

LA1150 

855-59 


National 

LM119 

847-42 




1 183-18 


Intersk 

DG112 

568-34 

11507 

National 

LF11507 

576-24 




1 183-17 



SM1 10 

857-81 



D112C 

576-93 

11508 

National 

LFIISOe 

*1035 


SGS 

H119 

423-18 

1100 

Lambda 

LAS1100 

913-32 



D112M 

576-94 




*1081 


Signetics 

LM119 

847-44 


Tl 

TMS1100 

1753-69 


National 

AF112 

901-18 




575-87 


Siliconix 

G119A 

574-85 




1749-1 



LM112 

866-55 

11509 

National 

LF11509 

*1035 



G119B 

574-86 

1101 

AMD 

1101A 

1174 -53 




873-32 




*1081 

1190 

Fairchild 

TDA1190 

860-13 



1101AM 

1174-54 


SGS 

H112 

423-15 




575-16 



TDA1190Z 

860-14 


National 

LM1101 

851 -162 


Telehinken 

U112 

857-127 

1151 

Hitachi 

HA1151 

851 -36 


Hitachi 

HA1190 

857-110 



LM1101A 

851 -163 




919A-68 


SGS 

TDA1 151 

656 -90 


^tOfO^ 

TDA1190 

860-25 



MM1101A 

1174-57 

1120 

Hitadii 

HA1120 

855-116 

1152 

Hitachi 

HA1152 

860-140 


RCA 

CA1190 

860-48 


Pan^onic 

MN1101 

1173-66 

11201 

National 

LF11201 

*1035 

1155 

NEC America (xPCIISS 

852-83 


SGS 

TDA1190 

860-58 

1101A1 

AMD 

1101A1 

1174-51 




569-12 

1156 

Hitachi 

HA1156 

855-118 


Sprague 

TDA1190 

860-68 


National 

MM1101A1 

1174-50 

11202 

National 

LF11202 

*1035 


NEC America /iPC1156 

852-84 

1194 

HitachN 

HA1194 

857-111 

1101A2 

National 

MM1101A2 

1174-44 




569-13 

11580 

Hitachi 

HA11580 

858-109 

1195 

Siemens 

TDA1195 

572-102 

1102 

Gi 

T1102 

860-112 

1121 

Motorola 

MHW1121 

858-26 

116 

Intersil 

DG116 

569-33 

1196 

Hitachi 

HA1196 

855-120 


Panasonic 

MN1102 

1159-35 

11211 

Hitachi 

HA11211 

851-80 



G116A 

574 -44 

1197 

Hitachi 

HA1197 

851 -37 

1103 

AMI 

S1 103 

1169-18 

11218 

Hitachi 

HA11218 

859-113 



G116B 

574-45 

1199 

Hitachi 

HA1199 

851-38 



S1103A 

1169-14 

11219 

Hitachi 

HA11219 

855-98 


Panasonic 

MN116 

461 -60 

12 

Beckman 

809-V12 

905-111 



S1103A-1 

1169-6 

11220 

Hitachi 

HA11220 

860-141 


Siliconix 

G116A 

574-46 



859-V12 

900-110 


Intel 

1103 

1169-19 

11221 

Hitachi 

HA11221 

860-142 



G116B 

574-47 


Burr-Brawn 

VFC12 

* 65B 




f 195-15 

11223 

HitarSii 

HA11223 

855-121 

1160 

Hitachi 

HA1160 

859-83 



VFC12LD 

* 658 



1103-1 

1169-9 

11225 

Hitadii 

HA11225 

855-23 

11600 

National 

LM11600 

*1050 


Dbtbl 

A0C-EK1» 

* 662 


f Indicates page number in Application Note Directory, 

* indicates additional data is provided on the page noted. 

• Indicates entire Application Note is provided on the page noted. 
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Base 

Number 
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Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

NufTtkicv 

Source 

Device 

Page4Jne 

12 

Datel 

ADC-EK12B 


582-20 

12 

Date) 

DAC4iZ12BGR 

* 681 

120 

Silicon G 

SG120-05K 

908-90 

1201 

EA 

EA1201 

1187-2 



AD&CK12DC 

A 

662 



DAC4IZ12BMC 

* 681 



SG120-05R 

908-76 


Gl 

T1201 

860-113 





582-36 



[M&HZ12BIIM 

* 681 



SG120-05T 

908-71 


Hitachi 

HA1201 

854-198 





584-18 




595-25 



SGI 20-1 2K 

910-3 


National 

DACt201 

*1074 



A0C-EK12DM 

A 

662 



0AC4IZ12BMR 

« 681 



SG120-12R 

909-115 




597-5 





582-37 



DAC4IZ120(iC 

* 681 



SGI 20-1 2T 

909-100 



DAC1201C 

*1074 





584-19 




598-21 



SGI 20-1 5K 

910-47 




597-6 



ADC>EK120R 

A 

662 



DA&H2120GR 

* 681 



SGI 20-1 5R 

910-37 


NEC America fiPD1201 

853-193 



A0C-ET12BC 

A 

663 



DA&HZ120MC 

* 681 



SGI 20-1 5T 

910-21 


Sanyo 

LAI 201 

851 -68 





582-26 



DAO4iZ120MM 

* 681 



SG120-5.2K 

909-10 

12011 

Motorola 

MC1201 1 

461 -172 



ADC-ET12BM 

A 

663 




598-22 



SG12(F5.2R 

908-116 




899-9 





582-19 



DA&HZ120MR 

* 681 



SG120-5.2T 

908-113 

12012 

Hitachi 

HA12012 

853-48 



AOONC12B 

A 

66S 


DDC 

DAC-U12-1 

599-44 


Siliconix 

LD120 

* 831 


Motorola 

MCI 201 2 

899-32 



AD(>HC12BGC 

A 

665 



DAC-U12-3 

599-45 




584-74 

12013 

Motorola 

MCI 201 3 

462-15 





582-17 



DDAC-12 

599-35 




1 184-2 




899-18 



ADC4<Ct2BliC 

A 

665 



SDAC-12 

599-29 



SMI 20 

857-82 

12014 

Motorola 

MCI 201 4 

898-7 



A1X>HC12BMH 

A 

665 


IPI 

PS12 

917-25 


Telefunken 

TBA120 

855-83 

1202 

EA 

EA1202 

1187-5 





582-18 


NEC Amenca fiPC12 

851 -21 




860-74 


Gl 

AY5-1202A 

854-79 



AD(>BC12Biffi 

A 

665 


PMI 

DAC-12A 

593-32 

120H12 

National 

LM120H12 

*1061 


National 

DAC1202 

*1074 



ADC4iS12B 

A 

666 



DAC-12B 

594-33 




909-97 




598-14 



A0&HS12BGC 

A 

666 



DAC-12F 

594-34 

120H15 

National 

LM120H15 

*1061 



DAC1202C 

*1074 





580-37 



DAC-12G 

596-28 




910-18 




598-15 



A0C4IS12BIK 

A 

666 



OP- 12 

866-61 

120H18 

National 

LM120H18 

*1061 


Plessey 

SL1202 

840-8 



A0C4IS12BIIM 

A 

666 



OP-12A 

868-50 




910-67 

12020 

Motorola 

MCI 2020 

898-31 





580-38 



OP-12B 

869-19 

120H24 

National 

LM120H24 

*1061 

12021 

Motorola 

MC12021 

898-32 



AOOHS12Bim 

A 

666 



OP-12C 

871 -39 




910-99 

1203 

EA 

EA1203 

1187-4 



ADC-HX12B 

A 

668 



OP-12E 

868-51 

120H5,0 

National 

LM120H5.0 

*1061 


Gl 

AY5-1203A 

854-80 



A0C41X12BGC 

A 

668 



OP-12F 

869-20 




908-64 


National 

DAC1203 

*1074 





581 -13 



OP-12G 

871 -40 

120H5.2 

National 

LM120H5.2 

*1061 




598-39 



ADU«12BIK 

A 

668 


Supertex 

VF-12 

* 835 




908-106 



DAC1203C 

*1074 



ADC4iX12Bim 

A 

668 




621 -60 

120H6.0 

National 

LM120H6.0 

*1061 




599-4 





581 -14 


Toshiba 

TLCS-12A 

1750-3 




909-26 


Plessey 

SL1203 

840-9 



AIX>HX12Bm 

A 

668 


TRW 

MPY12AJ 

426-22 

120H8.0 

National 

LM120HS.0 

*1061 

1204 

EA 

EA1204 

1187-29 



ADC4iZ12B' 

A 

669 



MPY12AJM 

426-23 




9^9-54 


Gl 

AY5-1204A 

854-81 



ADC4iZ12BGC 

A 

669 



MPY12HJ 

426-24 

120H9.0 

National 

LM120H9.0 

*1061 

12040 

Motorola 

MCI 2040 

898-42 





580-35 



MPY12HJM 

426-25 




909-78 

1205 

EA 

EA1205 

1187-27 



AD&41Z12BIIC 

A 

669 

12H6 

MMI 

PAL12H6 

*1479 

120K12 

National 

LM120K12 

*1061 


Plessey 

SL1205 

840-12 



AOOHZ12BMN 

A 

669 



PAL12H6C 

*1479 




909-111 

1206 

EA 

EA1206 

1187-61 





580-36 




455-137 

120K15 

National 

LM120K15 

*1061 

12060 

Motorola 

MC12060 

898-9 



A0C4<Z1»MR 

A 

669 




1160-39 




910-33 




1 185-14 



DAC-HA12B 

A 

675 



PAL12H6M 

*1479 

120K18 

National. 

LM120K18 

*1061 

12061 

Motorola 

MC12061 

898-12 



DAC-HA12BC 

A 

675 




455-138 




910-75 




f 185-14 





594-26 




1160-40 

120K24 

National 

LM120K24 

*1061 

1208 

EA 

EA1208 

1187-1 , 



DAC>HA12BC-1 

A 

675 


Raytheon 

PAL12H6C 

455-147 




910-110 

121 

Fairchild 

CCD121H 

916-121 





594-28 




1160-49 

120K5.0 

National 

LM12OKS.0 

*1061 


Intersil 

DG121 

572-63 



DAC-HA12BM 

A 

675 



PAL12H6M 

455-148 




908-83 



D121C 

576-99 





594-27 




1160-50 

120K5,2 

National 

LM120K5.2 

*1061 



D121M 

576-100 



OAOHAIZBH-t 

A 

675 

12L6 

MMI 

PAL12L6 

*1479 




909-3 



IT121 

842-11 





594-29 



PAL12L6C 

*1479 

120K6.0 

National 

LM120K6.0 

*1061 


National 

LM121 

840-23 



DAC-HA12BR 

A 

675 




455-159 




909-38 




1 167-5 



DAC-HA120C 

A 

675 




1160-61 

120K8.0 

National 

LM120K8.0 

*1061 




H 187-6 





598-31 



PAL12L6M 

*1479 




909-67 



LM121A 

840-26 



DAC4iA120C-1 

A 

675 




455-160 

120K9.0 

National 

LM120K9.0 

*1061 




1i 172-5 





598-29 




1160-62 




909 -83 


SGS 

LI 21 

919-82 



DA&HA12DM 

A 

675 


Raytheon 

PAL12L6C 

455-169 

1200 

EA 

EA1200 

1187-3 




1 186-11 





598-32 




1160-73 


Gl 

AY5-1200A 

854-78 


Siemens 

S121 

900-116 



DAOHA12DII-1 

A 

675 



PAL12L6M 

455-170 




1 172-14 


SWconix 

LD121 

* 831 





598-30 




1160-74 


LSI Comp 

C1200 

* 494 




584-75 



DAC4iA12DR 

A 

675 

120 

DDC 

MDA1 20-11 

596-29 




854-91 




1 184-2 



DAC-HF12B 

A 

677 



MDA120-12 

594 -35 




861 -182 


Toshiba 

TMM121 

1163-73 



DAOBFtZBGC 

A 

677 


Fairchild 

TBA120S 

859-80 


National 

ADB1200 

*1073 



TMM121-1 

1163-68 





593-43 


Intersil 

DG120 

572-62 




*1074 

1210 

EA 

EA1210 

1187-30 



DA&Hf12BIIC 

* 

677 



D120C 

576-97 



ADB1200C 

*1073 


National 

ADC1210 

*1073 



DA(>HF12BIM 

A 

677 



D120M 

576-98 




*1074 




*1074 





593-44 



IT120 

842-9 




582-33 




• 220 



DA(>4<F12BIKI 

A 

677 



IT120A 

842-10 



ADC1200 

• 220 




582-14 



DAC>HK12BC-2 


595-22 


Mitsubishi 

ML120 

853-5 




1 178-15 




1 178-15 



DAC4K12BGC 

A 

678 


National 

AF120 

901 -72 



DAC1200 

*1073 




1 178-16 





595-20 




916-166 




*1074 



ADC1210H 

*1073 



DAC-HK12BGC-2 

A 

678 



LM120 

f 188-15 




595-30 




*1074 



DA0HK12BIIC 

A 

678 



LM120H 

*1061 



DAC1200C 

*1073 




e 220 



DAOHK12BIK-2 

A 

678 



LM120K 

*1061 




*1074 




582-16 



DA0HK12BMM 

A 

678 



TBA120 

855-43 




595-32 

1211 

Hitachi 

HA1211 

854-199 





595-21 




860-31 


SGS 

TDA1200 

855-62 


National 

AOC1211 

*1074 



OA(>HK12BIIII-2 

A 

678 


Plessey 

TBA120 

855-47 




1 173-16 




582-27 





595-23 




860-46 


Sprague 

TDA1 200 

855-78 




? 178-16 



DA0HK12BIIR 

A 

678 


SGS 

LI 20 

919-85 


T1 

TMS1200 

1753-70 



ADC1211C 

*1074 



DA&HKiaHR-2 

A 

678 




H 186-11 




1748-2 




582-28 



DAOHK120GC 

A 

678 


Siemens 

SI 20 

900-111 



TMS1200C 

1753-77 

1212 

EA 

EA1212 

1187-57 





598-19 



TBA120 

855-65 




1748-3 

1213 

Cermetek 

CH1213 

901 -106 



DAC4<Kt2DNC 

A 

678 




860-60 

12000 

Motorola 

MCI 2000 

898-15 

1214 

Cermetek 

CH1214 

901 -107 



OAOHK12DIIM 

A 

678 


Signetics 

ST120 

901 -169 

12002 

Motorola 

MCI 2002 

898-17 

1215 

Cerrrietek 

CH1215 

901 -119 





598-20 



TBA120S 

855-69 




915-121 

1216 

Cermetek 

CH1216 

901 -120 



DA(>HK12MiR 

A 

678 




860-62 

12008 

Hitachi 

HA1 2008 

853-4 

1217 

Silicon G 

SG1217 

880-37 



IM&HZ12BGC 

A 

681 



TBA120U 

855-71 

12009 

Motorola 

MCI 2009 

461 -137 

122 

Cherry 

CS122 

463-18 





595-24 




860-63 




898-195 




854-25 


Arranged alphanumerically from left to right. 
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122 

Cherry 

CS122 

916-180 

124 

Inleral 

G124 

574-33 

1260 

Gl 

AY5-1260 

902-60 

13 

Suterlex 

VF-13 

621 -61 


Intersil 

IT122 

842-12 



LM124 

867-19 

1262 

Cermetek 

CHI 262 

901-112 


Teledyne C 

CAG13 

567-105 


Natonal 

LM122 

902-63 




894 -49 

1263 

Cermetek 

CHI 263 

901 -126 

130 

Cherry 

CS130 

854-28 




1 191-7 


Motorola 

LMt24 

867-22 

12660 

Rockwell 

12660 

1752-71 




916-182 




« 191 -8 




894 -50 

1267 

CQfni 6 t^. 

CHI 267 

901 -113 


tr^Ofcil 

G130 

K 74 


SGS 

H122 

423-133 


National 

LM124 

*1035 

1268 

Cermetek 

CHI 268 

901 -127 



IT130 

842-42 


Siliconix 

DGM 122 A 

572-55 




867-25 

127 

Cherry 

CS127 

854-26 



IT130A 

842-43 



DGM122B 

572 -56 




394 -52 




916-172 


SGS 

Li 30 

905-110 



G122A 

574-76 



LM124A 

*1035 


Intersil 

G127 

573-88 



Ml 30 

1187-93 



G122B 

574 -77 




894-2 


National 

LM127 

91 1 -27 


Silxmx 

D130A 

455-95 

1220 

National 

OAC1220 

*1073 


Raytheon 

LM124 

867-33 




f 188-6 




576-101 




*1074 




894 -54 




f 188-15 



D130B 

455-96 




*1080 


RCA 

CA124 

867 -30 


Panasonic 

AN 127 

853-16 




576-102 




597-11 




894-55 


Siliconix 

G127A 

573-97 



G130A 

574-13 



OAC1220C 

*1073 


SGS 

H124 

423-114 



G127B 

573-98 



G130B 

574-14 




*1074 


Signetics 

LM124 

867-36 

1270 

Fairchild 

TDA1270 

860-125 



L0130 

* 827 




*1080 




894-56 


Gl 

AYS- 1270 

857-164 




584-7 




597-13 



LM124A 

894 -3 


Sanyo 

LB1270 

843 -75 




1 180-1 


SGS 

TDA1220 

851 -94 


Silicon G 

SG124 

867 -40 


SGS 

TDA1270 

860-133 




1 183-19 

12201 

National 

LF12201 

*1035 




894-58 


Tl 

TMS1270 

1753 -71 




1 183-20 




569-17 


Siliconix 

G124A 

574-38 




1748-4 




1 184-1 

12202 

National 

tF12202 

*1035 



G124B 

574 -39 

1271 

Cermetek 

CH1271 

901 -114 

1300 

Tl 

TMS1300 

1753-72 




569-20 


Tl 

LM124 

867-43 

1272 

Cermetek 

CHI 272 

901 -115 




1749-1 

1221 

EA 

EA1221 

1187-26 




894-59 

1273 

Cermetek 

CHI 273 

901 -116 

1302 

Motorola 

MC1302 

856-157 


Motorola 

MHW1221 

858-31 

1240 

Sanyo 

LAI 240 

851 -59 

1276 

Cermetek 

CHI 276 

901 -128 

1303 

National 

LM1303 

853-51 


National 

DAC1221 

*1073 

12401 

Hitachi 

HA 12401 

855-24 

128 

Intersil 

G128 

573-89 




11 174-5 




*1074 

12410 

Hitachi 

HA12410 

855-99 


IPI 

M12B 

916-138 

1304 

National 

LM1304 

855-128 




597-27 

12411 

Hitachi 

HA12411 

855-25 


Reticon 

RL128 

916-146 

1305 

National 

LM1305 

855-129 



DAC1221C 

*1073 

125 

Intersil 

DG125 

569-41 



SAM128LR 

919-101 

1306 

HitacW 

HA1306 

851 -171 




*1074 



DG125B 

569-45 



SAM 128 V 

919-102 


Motorola 

MCI 306 

851 -183 




597 -29 



D125C 

577-3 


Siliconix 

G128A 

573-99 

1307 

NatkKiai 

LM1307 

855-130 

1222 

Motorola 

MHW1222 

858-32 



D125M 

577 -4 



G128B 

573-100 

1308 

HitacN 

HA1308 

852-54 


National 

OAC1222 

*1073 



G125 

573-86 

1280 

Cermetek 

CHI 280 

901 -117 

13080 

Natlorad 

LM130a0 

*1057 




*1074 


National 

LM125 

911-37 


National 

DAC12B0 

*1073 




883 33 




597 -42 




I 188-6 




*1074 

1309 

Motorola 

MCI 309 

855-126 



DAC1222C 

*1073 




1 188-15 



OAC1280C 

*1073 

131 

Cherry 

CS131 

854-29 




*1074 


Siliconix 

DG125A 

569-42 




*1074 


FaircNId 

CCD131 

916-117 




597-44 



DG125B 

569-46 




596-26 


Intersil 

G131 

574-7 


Sanyo 

U 1222 

855-9 



D125A 

455-115 


SGS 

TDA1280 

859-100 



IT131 

842-44 

1223 

Cermeteic 

CHI 223 

901 -108 




577-7 

12806 

Rockwell 

12806 

1752-95 


Nationil 

LM131 

*1074 

1224 

Cermetek 

CHI 224 

901 -109 



D125B 

455-116 

1285 

National 

DAC128S 

*1073 




916-82 


Gl 

AY5-1224A 

654-82 




577-8 




*1074 




919A-20 

1225 

Cermetek 

CHI 225 

901 -121 



G125A 

573-93 




594-6 



LM131A 

*1077 

1226 

Cermetek 

CHI 226 

901 -122 



G125B 

573-94 



DAC1285C 

*1073 




916-83 

123 

Fairchild 

SHI 23 

903-129 


Teledyne C 

CDR125A 

577-9 




*1074 




919A-21 


Intersil 

DG123 

569 39 

1250 

Gl 

AY3-1250 

C51-134 




534 -0 


SGS 

LI 31 

906-86 



DG123B 

569-43 


Silicon G 

SGI 250 

866-23 

1286 

National 

DACI^ 

*1074 


Siemens 

SAJ131 

462-97 



D123C 

576-117 




866-90 




599-8 


Siliconix 

G131A 

574-15 



□ 123M 

576-118 




876-27 



OAC1286C 

*1074 



G131B 

574-16 



G123 

674 -20 

12502 

Motorola 

MCI 2502 

898-18 




599-9 



LD131 

* 827 


Mt^oroia 

LM123 

903-132 




915-122 

1287 

National 

OAC1287 

*1074 




584-15 




f 187-13 

12508 

National 

LF12508 

*1035 



DAC1287C 

*1074 

1310 

Exar 

XR1310 

855-110 


National 

LMt23 

*1060 




*1081 




599-14 


Fairchild 

fiAISIO 

855-114 




904-4 




575 -89 


Sanyo 

LB 1287 

622-60 


Motorola 

MC1310 

855-127 




f 188-15 

12509 

Motorola 

MCI 2509 

461 -138 




622-181 


National 

LM1310 

855-131 


Silicon G 

SGI 23 

904-8 




899-2 




843 -51 




1 174-5 


Siliconix 

DG123A 

569-40 


National 

LF12509 

*1035 

1288 

Sanyo 

LB1288 

622-61 


Plessey 

SL1310 

855-144 



DG123B 

569-44 




*1081 




622-182 


RCA 

CA1310 

855-146 



D123A 

455-113 




575-18 




843 -52 

1312 

Fairchild 

pA1312 

855-174 




577-5 

1251 

Gl 

AY3-1251 

851 -135 

129 

Cherry 

CS129 

854-27 


Motorola 

MC1312 

855-179 



D123B 

455-114 


SGS 

TDA1251 

915-172 




916-181 

1313 

Gl 

AY1-1313 

856-178 




577 -6 

12511 

Motorola 

MC12511 

461 -173 


tntersi! 

DG129A 

572-3 

1314 

Motorola 

MC1314 

855-180 



G123A 

574-21 




899-10 



D129 

576-108 

1315 

Gl 

AY5-1315 

856-184 



G123B 

574 -22 

12513 

Motorola 

MC12513 

462-16 



G129 

573-90 


Motorola 

MC1315 

855-181 


Telefunken 

U123 

917-17 




899-19 




574-5 

1317 

Gl 

AY5-1317A 

856-118 

1230 

Gl 

AY5-1230 

851-129 

1252 

Cermetek 

CH1252 

901 -110 


National 

LM129 

*1062 


Hitachi 

HA1317 

852-55 


Sanyo 

LA 1230 

855-60 

12520 

Motorola 

MCI 2520 

898 -33 




918-89 

1319 

Hitachi 

HA1319 

851-7 


SGS 

TDA1230 

851 -95 

12521 

Motorola 

MC12521 

898 -34 




1 192-16 


Teledyne P 

1319 

874-19 




855-63 

1253 

Cermetek 

CHI 253 

901 -123 



LM129A 

*1062 




880-25 

12300 

National 

LEI 2300 

584-69 

12540 

Motorola 

MCI 2540 

898-43 



LM129B 

*1062 



1319-01 

874-14 

12305 

National 

LEI 2305 

575-84 

12560 

Motorola 

MC 12560 

898-10 



LM129C 

*1062 

132 

Cherry 

CS132 

854-30 

12306 

National 

LEI 2306 

575-13 

12561 

Motorola 

MCI 2561 

898-13 


Raytheon 

LM129 

918-102 


Inters^ 

G132 

574-8 

1231 

Gl 

AY5-1231 

851 -130 

1257 

Cermetek 

CHI 257 

901-111 


SGS 

LI 29 

903-70 



IT132 

842-45 

1232 

Gl 

AY5-1232 

851 -131 

1258 

Cermetek 

CHI 258 

901 -124 


Siliconix 

DG129A 

572-6 


National 

AF132 

901-38 

1233 

Gl 

AYS- 1233 

851 -132 

1259 

Cermetek 

CHI 259 

901 -125 



DG129B 

572-19 


S4lconlx 

D132A 

576-114 

12331 

National 

LF12331 

*1035 

126 

Intersil 

DG126A 

572-35 



D129A 

576-109 



D132B 

576-115 




569-23 



G126 

573-87 



D129B 

576-110 



G132A 

574-17 

12332 

National 

LF12332 

*1035 


National 

LM126 

911-22 



Q129A 

574-11 



G132B 

574-18 




569-25 




f 188-6 



G129B 

574-12 

1320 

Gl 

AYI-1320 

856-108 

12333 

National 

LF12333 

*1035 




1 188-15 

1290 

Cermetek 

CHI 290 

915-20 




1 174-2 




569-27 


Siliconix 

DG126A 

572-38 

1295 

Cermetek 

CHI 295 

901 -8 

13201 

National 

LF13201 

*1035 

124 

AMD 

LM124 

867-13 



DG126B 

572-42 




915-21 




*1073 




894-46 



G126A 

573 -95 

1296 

Cermetek 

CHI 296 

901 -9 




5^-19 



LM124A 

893-50 



G126B 

573-96 




915-22 

13202 

National 

LF13202 

*1035 


FwchiW 

)iiAt24 

867-16 

1260 

Gl 

AY5-1260 

851 -136 

13 

IPI 

IPL13 

917-10 




*107B 




894 -48 




856-76 


Supertex 

VF-13 

* 835 




5^-22 
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1321 

TetedyneP 

1321 

879-36 

13508 

National 

LF13508 

575-91 

13741 

National 

LF13741 

863-90 

14 

DDC 

HXCDX-14 

918-195 



1321-01 

879-37 

13509 

National 

LF13509 

*1035 




887-6 



HXCT-14 

918-196 

1322 

Hitachv 

HA1322 

852-56 




*1073 

1375 

Sanyo 

LAI 375 

858-183 



HXDC-14 

918-198 


TetedyneP 

1322 

864-69 




*1081 

1376 

Sanyo 

LAI 376 

858-184 


Lambda 

LAS14CB 

906-43 




886-19 




575-20 

1377 

Hitachi 

HA1377 

852-189 



LAS14U 

912-4 



1322-01 

864-70 

1351 

Motorola 

MCI 351 

855-30 

1379 

Hitachi 

HA1379 

852-64 




912-47 




886-20 




860-22 

138 

Cherry 

CS138 

916-30 


PMI 

OP-14 

863-51 

1323 

Motorola 

MCI 323 

858-114 


National 

LM1351 

855-32 


National 

LM138 

*1060 




889 -26 




1 175-15 




860-26 




912-63 




1 179-10 




H 175-16 




11 174-5 

1380 

Hitachi 

HA1380 

852-65 



OP-14A 

888-51 


Teledyne P 

1323 

879-41 

1352 

Motorola 

MC1352 

860-160 


NEC America fiPCI 380 

858-133 



OP-14C 

889-27 

1324 

Motorola 

MCI 324 

858-115 




H 175-9 

1381 

Sanyo 

LAI 381 

859-120 



OP-14E 

888-52 

1325 

Hitachi 

HA1325 

851-172 


RCA 

CA1352 

860-183 

1382 

Hitachi 

HA1382 

852-66 


Supertax 

VF-14 

* 835 

1327 

Hit 2 ichi 

HA1327 

855-175 


Sanyo 

LAI 352 

860-186 


Sanyo 

LAI 382 

859-121 


- 


621 -62 


Motorola 

MCI 327 

858-116 

1353 

Motorola 

MCI 353 

f 175-9 

1383 

Hitachi 

HA1383 

852-67 


Teledyne C 

CAG14 

567-14 


Plessey 

SL1327 

858-152 


Sanyo 

LAI 353 

860-187 


Sanyo 

LAI 383 

860-131 

14A4 

Raytheon 

PAL14A4M 

1160-106 


Signetics 

MCI 327 

858-194 

1355 

Motorola 

MCI 355 

854-201 

1384 

Motorola 

MCI 384 

851 -184 

14H4 

MMI 

PAL14H4 

*1479 


Sprague 

TDA1327 

859-18 




1! 172-19 


Sanyo 

LAI 384 

859-98 



PAL14H4C 

*1479 

1328 

Hitachi 

HA1328 

855-176 

1356 

Motorola 

MCI 356 

855-31 

1388 

Hitachi 

HA1388 

852-134 




455-139 

1329 

Hitachi 

HA1329 

851 -173 

1357 

Motorola 

MCI 357 

860-23 


Sanyo 

LAI 388 

859-200 




1160-41 

133 

Intersil 

DG133A 

567-83 




f 172-19 

139 

AMD 

LM139 

849-9 



PAL14H4M 

*1479 



DG133B 

567-103 

1358 

Motorola 

MCI 358 

860-24 



LM139A 

848-39 




455-140 


National 

AF133 

901 -39 

136 

National 

LM136 

*1062 


Cherry 

CS139 

854-51 




1160-42 


Siliconix 

DG133 

fl 190-5 




918-54 




916-31 


Raytheon 

PAL14H4C 

455-149 



DG133A 

567-88 



LM136-S 

*1062 


Fairchild 

HA139 

849-10 




1160-51 



DG133B 

567-104 




918-75 


Intersil 

DG139A 

, 572-83 



PAL14H4M 

455-150 

1330 

Intersil 

G1330 

573-91 



LM136A 

*1062 



LM139 

849-11 




1160-52 


Motorola 

MCI 330 

860-154 




918-55 



LM139A 

848-40 

14L4 

MMI 

PAL14L4 

*1479 




1 175-9 



LM136A-5 

*1062 


Motorola 

LM139 

849-12 



PAL14L4C 

*1479 

1330A1 

Motorola 

MC1330A1 

860-155 




918-76 



LM139A 

848-41 




455-161 

13300 

National 

LF13300 

*1035 


Panasonic 

AN136 

853-17 


National 

LM139 

849-13 




1160-63 




*1073 

1360 

Intersil 

G1360 

574-10 




H 171-17 



PAL14L4M 

*1479 




*1074 

13600 

Exar 

XR13600 

* 933 



LM139A 

848-42 




455-162 




584-71 




856-127 


PMI 

PMI 39 

849-14 




1160-66 

13305 

National 

LF13305 

575-85 



XR13600CP 

* 933 



PM139A 

848 -43 


Raytheon 

PAL14L4C 

455-171 

13306 

National 

LF13306 

575-14 


National 

LM13600 

*1050 


Raytheon 

LM139 

849-15 




1160-75 

1^31 

Motorola 

MC1331 

860-21 




839-170 


RCA 

CA139 

849-16 



PAL14L4M 

455-172 




860-157 




891 -31 



CA139A 

848-44 




1160-76 




1 175-14 



LM13600A 

♦1050 


Signetics 

LM139 

849-17 

140 

Cherry 

CS140 

856-79 




H 175-17 




839-171 



LM139A 

848 -46 



MCC140 

917-50 


Siemens 

TBB1331 

887-39 




891 -32 


Silicon G 

SGI 39 

849-18 


Intersil 

DG140A 

571 -101 

1332 

Teledyne P 

1332 

865-21 

1361 

Hitachi 

HA1361 

851-8 



SG139A 

848-45 


National 

LM140-10 

*1060 




882-26 

1363 

Sanyo 

LAI 363 

860-56 


Siliconix 

DG139A 

572-86 




905-62 

1333 

Hitachi 

HA1333 

855-177 

1364 

Hitachi 

HA1364 

860-17 



DG139B 

572-92 



LM140-12 

*1060 

13330A2 

Motorola 

MC13330A2 

860-156 


Motorola 

MCI 364 

857-180 



D139A 

455-97 




906-7 

13331 

National 

LF13331 

*1035 


Sanyo 

LAI 364 

857-193 




576-103 



LM140-t5 

*1060 




569-24 

1365 

Sanyo 

LAI 365 

860-57 



D139B 

455-98 




906-102 

13332 

National 

LF13332 

*1035 

1366 

Hitachi 

HA1366 

852-60 




576-104 



LM140-18 

*1060 




569-26 


Sanyo 

LA1366N 

858-177 



D139C 

576-105 




907-43 

13333 

National 

LF13333 

*1035 

1367 

Hitachi 

HA1367 

851 -174 


Tl 

LM139 

849-19 



LM140-24 

*1060 




*1073 


Sanyo 

LAI 367 

858-178 

1390 

Hitachi 

HA1390 

852-68 




908-6 




569-29 

1368 

Hitachi 

HA1368 

852-61 


Sanyo 

LAI 390 

858-185 



LM140-5 

*1060 

1334 

Hitachi 

HA1334 

855-178 


Sanyo 

LAI 368 

858-179 

1391 

Fairchild 

HA1391 

859-77 




903-102 

1338 

Hitachi 

HA1338 

852-57 

1369 

Sanyo 

LAI 369 

858-180 


Motorola 

MCI 391 

859-84 



LM140-6 

*1060 

1339 

Hitachi 

HA1339A 

852-58 

137 

Cherry 

CS137 

854-31 



MHW1391 

858-36 




904-51 


Teledyne P 

1339 

884-23 


National 

LM137 

*1061 


National 

LM1391 

859-86 



LM140-8 

*1060 



1339-01 

884-22 




*1064 


RCA 

CA1391 

859-94 




905-8 



1339-02 

876-50 



LM137H 

*1061 

1392 

Motorola 

MHW1392 

858-37 



LM140A-10 

*1060 

134 

Ferranti 

ZNA134 

858-7 




*1064 

1393 

Motorola 

MCI 393 

860-126 




905-63 


Intersil 

DG134A 

568-10 




913-69 

1394 

Fairchild 

juA1394 

859-78 



LM140A-12 

*1060 



DG134B 

568-17 



LM137HV 

*1061 


Motorola 

MCI 394 

859-85 




906-8 


National 

AF134 

901 -40 




*1064 


National 

LM1394 

859-87 



LM140A-1S 

*1060 



LM134 

915-168 




913-110 


RCA 

CA1394 

859 -95 




906-103 




919-135 



UM137HVH *1061 

1397 

Sanyo 

LAI 397 

858-186 



LM140A-18 

*1060 


Siliconix 

DG134A 

568-14 



LM137K 

*1061 

1398 

Motorola 

‘ MCI 398 

858-117 




907-44 



DG134B 

568-18 




*1064 


RCA 

CA1398 

858-159 



LM140A-24 

*1060 

1340 

Intersil 

G1340 

573-92 




913-82 

1399 

Motorola 

MCI 399 

858-118 




908-7 


Teledyne P 

1340 

868-39 



LM137L 

*1061 


Signetics 

MCI 399 

8,58-195 



LM140A-5 

*1060 

1341 

Motorola 

MHW1341 

858-33 




*1064 

14 

Datel 

DAC-HA14B 

* 676 


i 


903-103 

1342 

Hitachi 

HA1342A 

852-59 



LM137P 

*1061 



DAC-HA14BC 

* 676 



LM140A-6 

*1060 


Motorola 

MHW1342 

858-34 




*1064 




599-40 




904-52 

1343 

Motorola 

MHW1343 

858-35 




913-71 



DAC4tA148C-1 

* 676 



LM140A-8 

*1060 

1344 

Motorola 

MCI 344 

859-186 



LM137T 

*1061 




599-42 




905-9 

1349 

Motorola 

MCI 349 

860-158 




*1064 



0AC-HA14BM 

* 676 



LM140AK 

*1060 

135 

National 

LM135 

919-138 




913-84 




599-41 



LM140K 

*1060 


Siemens 

SAJI 35 

462-98 


Tl 

LM137L 

913-80 



DAOHA14BM-1 

* 676 



LM140U-10 

*1060 

1350 

Hitachi 

HA1350 

852-132 

1370 

Hitachi 

HA1370 

852-133 




599-43 




905 -46 


Intersil 

G1350 

574-9 


SGS 

TDA1370 

860-134 



DAC-]tA14BR 

* 676 



LM140U-12 

*1060 


Motorola 

MCI 350 

840-109 

1371 

Hitachi 

HA1371 

852-62 



DAC4IA14BR-1 

* 676 




905-76 




854-200 

1372 

Hitachi 

HA1372 

852-63 


DDC 

HDSC-14 

919-1 



UIII140U-15 

*1060 




860-159 


Motorola 

MCI 372 

860-161 



HRCDX-14 

918-186 




906-51 




% 172-19 

1373 

Hitachi 

HA1373 

856-83 



HRCT-14 

918-189 



LM140LA-18 

*1060 




H 175-9 


Motorola 

XC1373 

860-162 



HRDC-14 

918-188 




907-14 

13508 

National 

LF13508 

*1035 


Sanyo 

LAI 373 

858-181 



HSCDX-14 

918-190 



LM140LA-24 

*1060 




*1073 

1374 

Hitachi 

HA1374 

852-176 



HSCT-14 

918-191 




907-90 




*1081 


Sanyo 

LAI 374 

858-182 



HSDC-14 

918-193 



IJII140LA-5 

*1060 


Arranged alphanumerically from left to right. 
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Base 
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Page-Line 

Base 

Number 
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Device 

Page-Line 

Base 

Number 

Source 

Device 

Page4jne 

Number 

Source 

Device 

Page-Line 

140 

National 

LM140U-5 

903-12 

1402 

Synertek 

SY1402A 

1187-42 

1405 

AMD 

1405A 

1187-50 

1408 

PMI 

SSS1408A-8 

587-6 



LM140U-6 

*1060 



SY1402AR 

1187-43 




1 198-5 


Signetics 

MCI 408-6 

588-38 




904-19 



SY1402B 

1187-31 


Intel 

1405A 

1187-51 



MCI 408-8 

587-26 



LM140U-8 

*1060 



SY1402BR 

1187-32 


Lambda 

US 1405 

904-3 

14081 

Hitachi 

HD14081B 

410-42 




904-95 


Western 

TR1402 

625-65 


Motorola 

MCI 405 

584-60 


Motorola 

MG1408iaA 

410-45 



LM140LAH 

*1060 

14020 

Motorola 

MC14020BA 

405-169 




183-8 



MC14081BC 

410-46 


Plessey 

SL14Q 

f 173-8 



MCt4020BC 

405-170 




1 183-9 

14082 

Hitachi 

HD14082B 

410-6 


Signelics 

SAK140 

916-66 

14021 

Hitachi 

HD14021B 

415-144 




I 204-18 


Motorola 

MCI4062BA 

410-9 


Siliconix 

DG140A 

571-104 




1191-119 


Panasonic 

MN1405 

1753-96 



MC14082K: 

410-10 



DG140B 

571 -114 


Motorola 

MC14021BA 

415-147 


Sanyo 

LB1405 

603-78 

14093 

MoUiroia 

MC14093B 

f 161 -10 



D140 

603-16 




1192-15 




916-187 



MC14093BA 

417-90 


Gl 

ER1400 

1159-13 



MC14021BC 

415-148 

14050 

Motorola 

MC14050BA 

404-134 



MC140938C 

417-91 




fl 172-17 




1191 -120 



MC14050BC 

404-135 

14094 

Motorola 

MC14094BA 

415-192 




1 172-18 

14022 

Motorola 

MC14022BA 

408-12 

14051 

Hitachi 

HD14051B 

575-38 




1192-28 




175-4 



MC14022BC 

408-13 


Motorola 

MCI 4051 BA 

575-41 



MC14094BC 

415-193 


Mationai 

LX14U0 

^ 191 -15 

14023 

Hitachi 

HD14023B 

410-128 



MC14051BC 

575-42 




1192-29 



LX1400A 

917-197 


Motorola 

MC14023BA 

410-133 

14052 

Hitachi 

HD14052B 

574-97 

14096 

Motorola 

MC14099BA 

412-158 


Nitron 

NCI 400 

1159-14 



MC14023BC 

410-134 


Motorola 

MC14052BA 

574-100 



MC14098BC 

412-159 


Panasonic 

MN1400 

1753-93 



MC14023UBA 

410-135 



MC14052BC 

574-101 

141 

Intersil 

DG141A 

567-59 




1743-1 



MC14023UBC 

410-136 

14053 

Hitachi 

HD14053B 

571-9 



DG141B 

567-72 




!I 206-8 

14024 

Moioroia 

MCi4024BA 

405-121 


Motorola 

MC14053BA 

571-12 


NEC America nPC141 

912-23 


Toshiba 

T1400 

851 -73 



MC14024BC 

405-122 



MC14053BC 

571-13 


SGS 

L141 

882-34 


Motorola 

MC14000U8A 

412-10 

14025 

Hitachi 

HD14025B 

412-61 

1406 

AMD 

1406 

1187-18 


Siemens 

SAJI 41 

462-101 



MC14000UBC 

412-11 


Motorola 

MC14025BA 

412-66 


Hitachi 

HA1406 

853-2 


Siliconix 

DG141A 

567-63 

mmm 

Hitachi 

HD14001B 

412-93 



MC140258C 

412-67 


Lambda 

US1406 

904-75 



OG141B 

567-74 


Motorola 

MC14001BA 

412-98 



MC14025UBA 

412-68 


Motorola 

MCI 406 

585-15 

1410 

Lambda 

US1410 

905-70 



MCI 4001 BC 

412-99 



MC14C25UBC 

412-70 




1 187-11 


Motorota 

MC1410 

840-110 



MCI 4001 UBA 

412-100 

14027 

Hitachi 

HD14027B 

409-156 


Plessey 

SP1406 

622-32 


SGS 

TDA1410 

842-91 



MCI 4001 use 

412-101 


Motorola 

MCt4027BA 

409-159 

14066 

Hitachi 

HD14066B 

568-68 

141000 

Motorats 

MC141000 

*1956 

IEE3 

Hitachi 

HD14002B 

412-28 



MC14027BC 

409-160 


Motorola 

MC14066eA 

568-73 




1753-74 


Motorola 

MC14002BA 

412-33 

14028 

Hitachi 

HD14028B 

408-60 



MC14066BC 

568-74 




1737-2 



MC14002BC 

412-34 


Motorola 

MC14028BA 

408-64 

14068 

Hitachi 

HD14068B 

410-65 

141099 

Motorols 

MC141099 

*1956 



MC14002UBA 

412-35 



MC14028BC 

408-65 


Motorola 

MC14068BA 

410-68 




1753r90 



MC14002UBC 

412-36 

14029 

Motorola 

MC14029BA 

407-171 



MCI 406880 

410-70 

1411 

Motorola 

MCI 411 

622-110 

mmm 

Motorola 

MC14006BA 

416-12 



MCt4029BC 

407-172 

14069 

Motorola 

MC14069UBA 

405 -27 




843-99 




1 1 90 -65 

1403 

AMD 

1403A 

1 198-5 



MC14069UBC 

405-28 

1412 

Lambda 

US1412 

906-30 



MC140068C 

416-13 



1403AC 

1187-64 

1407 

AMD 

1407 

1187-19 


MMorola 

MC1412 

622-126 




1190-64 



1403AM 

1187-65 

14070 

Hitachi 

HD14070B 

41 1 -71 




843-100 


Motorola 

MC14007UBA 

405-78 


Intel 

1403A 

1187-67 


Motorola 

MC14070BA 

41 1 -76 

141200 

Motorats 

MC141200 

*1956 



MC14007UBC 

405-79 


Motorola 

MC1403 

918-52 



MC14070BC 

411-77 




1753-75 


Motorola 

MC14008BA 

404-7 


National 

MM 1403 A 

1187-68 

14071 

Hitachi 

HD14071B 

411-166 




1737-2 



MC14008BC 

404-8 


Nortec 

1403A 

1187-69 


Motorola 

MC14071BA 

411-169 

1413 

Motorola 

MC1413 

622-78 

1401 

Silicon G 

SG1401 

840-168 


Panasonic 

MN1403 

1753-95 



MC14071BC 

411-170 




843-101 




1 170-1 


Synertek 

SY1403A 

1187-70 

14072 

Hitachi 

HD14072B 

411-131 

1414 

Motorola 

MC1414 

847-67 

14011 

Hitachi 

HD14011B 

410-161 



SY1403B 

1187-62 


Motorola 

MC14072BA 

411-139 




1 171-15 


Motorola 

MCI4011BA 

410-166 

14032 

Motorola 

UG14032BA 

404 -28 



iir^4Q72gr 

411 -136, 



i-fU !•» IH 

847-56 



MC140118C 

410-167 



MCt4032BC 

404-29 

14073 

Hitachi 

HD14073B 

410-22 


Raytheon 

RC1414 

847-58 



MC14011USA 

410-168 

14034 

Hitachi 

HD1 40348 

415-175 


Moioroia 

MC14073BA 

410-25 


TeiedyraP 

1414-83 

877-56 



MC14011UBC 

410-169 




1191 -106 



MC14073BC 

410-26 

1415 

Lambda 

US1415 

907-2 

14012 

Hitachi 

HD14012B 

410-89 


Motorola 

MC140348A 

415-176 

14075 

Hitachi 

HD14075B 

411-148 

1416 

Motorola 

MC1416 

622-97 


Motorola 

MC14012BA 

410-94 




1191 -107 


Motorola 

MC14075BA 

411-151 




.843-45 



MC14012BC 

410-95 



MC14034BC 

415-177 



MC140758C 

411-152 




843-102 



MC14012UBA 

410-96 




1191 -103 

14076 

Motorola 

MC14076BA 

409-121 

14160 

Motorola 

MC14160BA 

406-127 



MC14012UBC 

410-97 

14035 

Hitachi 

HO14035B 

1189-109 



MC14076BC 

409-122 



MC14160BC 

406-128 

14013 

Hitachi 

HD140138 

409-82 


Motorola 

MC140358A 

415-55 

14077 

Hitachi 

HD14077B 

411-112 

14161 

Motorola 

MC14161BA 

406-20 


Motorola 

MC14013 

1 174-15 




1189-125 


Motorola 

MC14077BA 

411-115 



MC14161BC 

406-21 



MC14013BA 

409-85 



MC14035BC 

415-56 



MC14077BC 

411-116 

14162 

Motorola 

,MC14162BA 

406-145 



MC14013BC 

409-86 




1189-110 

14078 

Hitachi 

HD14078B 

411-188 



MC14162BC 

406-146 

14014 

Hitachi 

HD14014B 

415-119 

14036 

Motorola 

MC14038BA 

404-39 


Motorola 

MC14078BA 

. 411-191 

14163 

Motorola 

MC14163BA 

406-36 


Motorola 

MC14014BA 

415-122 



MC14038BC 

404-40 



MC14078BC 

411-192 



MC14163BC 

406-37 




1192-14 

1404 

AMD 

1404 A 

T 198-5 

1408 

AD 

ADI 408-7 

688-21 

14174 

Hitachi 

HD14174B 

409-138 



■MCi4014BC 

415-123 



1404AC 

1187-84 



ADI 408-8 

587-4 


Motorola 

MC14174BA 

409-139 

14015 

Hitachi 

HD14015B 

1190-17 



1404AM 

1187-85 



AD1 408-9 

586-8 



MC14174BC 

409-140 


Motorola 

MC14015BA 

415-97 


Intel 

1404A 

1187 -87 


AMD 

SSS1408A-6 

588-31 

14175 

Hitachi 

HD14175B 

409-108 




1190-26 


National 

MM1404A 

1187-88 



SSS1408A-7 

588-20 


Motorola 

MC14175BA 

409-109 



MCI 401 SBC 

415-98 


Nortec 

1404 A 

1187-90 



SSS1408A-8 

587-2 



MC14175BC 

409-110 




1190-18 


Plessey 

SPt404 

622-31 



1408-6 

588-34 

14194 

Hitachi 

HD14194B 

415-83 

14016 

Hitachi 

HD14016B 

568-88 


Synertek 

SY1404A 

1187-91 



1408-7 

588-24 


Motorola 

MC14194BA 

415-84 


Motorola 

MC14016BA 

568-93 

14040 

Motorola 

MCI 4040 

1 174-15 



1408-8 

587-12 




1190-3 



MC14016BC 

568-94 



MC14040BA 

405-149 


Lambda 

LAS 1408 

905-27 



MC14194BC 

415-85 

14017 

Hitachi 

HD14017B 

406-179 



MC140408C 

405-150 


Motorola 

MC1408 

1 178-7 

142 

Intersil 

DG142A 

572-94 


Motorola 

MC14017BA 

406-182 

14042 

Hitachi 

HD14042B 

412-185 




1 178-8 


NEC America uPCI 42 

913-49 



MC14017BC 

406-183 


Motorola 

MC14042BA 

412-188 




1 187-11 


SGS 

Ml 42 

1192-110 

14018 

Motorola 

MC14018BA 

408 -37 



MC14042BC 

412-189 



MCI 408-6 

588-35 


Siliconix 

DG142A 

572-97 



MC14018BC 

408-38 

14043 

Hitachi 

HD14043B 

413-35 



MCI 408-7 

588-25 



DG142B 

572-101 

1402 

AMD 

1402A 

fl 198-5 


Motorola 

MC14043BA 

413-38 




588-28 


Toshiba 

TMM142 

1159-25 



1402AC 

1187 -35 



MC140438C 

413-39 



MCI 408-8 

587-18 

1420 

Motorola 

MCI 420 

887-17 



1402AM 

1187-36 

14044 

Hitachi 

HD14044B 

413-12 


National 

LM1408 

*1073 


SGS 

TDA1420 

842-92 


Intel 

1402A 

1187-38 


Motorola 

MC140448A 

413-15 



LM1408-6 

*1073 

1421 

Teledyne P 

1421 

886-53 


National 

MM1402A 

1187-39 



MC14044BC 

413-16 




588-37 



1421-01 

886-50 


Nortec 

1402 

1187-40 

14046 

Motorola 

MC14046BA 

416-119 



LM1408-7 

*1073 



1421-02 

886-49 



1402A 

1187 -41 




898-59 




588-27 

1422 

Motorola 

MCI 422 

902-35 


Panasonic 

MN1402 

1753 -94 



MC14046BC 

416-120 



LM1408-8 

*1073 

1424 

AMI 

S1424A 

861-58 




1 206-8 




898 -60 




587-24 



S1424C 

861-59 


Silicon G 

SGI 402 

917-81 

14049 

Motorola 

MC14049UBA 

405-5 


PMi 

SSS1408A-6 

588-33 


Intersil 

ICM1424 

861-80 




1 185-1 



MC14049U8C 

405-6 



SSS1408A.7 

588-23 



ICM1424M 

861 -61 


Indicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted. 

• Indicates entire Application Note is provided on the page noted. 
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PART NUMBER INDEX 


Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page4ine 

Base 

Number 

S<MHce 

Device 

Page-Une 

1424 

Teledyne P 

1424 

888-14 

14412 

Motorola 

MCt4412 

901 -93 

14508 

Motorola 

MC14508BC 

413-62 

14536 

Motorola 

MC14536BC 

415-36 

1425 

Teledyne P 

1425 

872-17 

14415 

Motorola 

MCI 441 5 

417-124 

1451 

Hitachi 

HA1451 

853-45 




417-114 



1425-01 

865-78 



MC14415E 

417-125 

14510 

Motorola 

MC14510BA 

407-8 

14537 

Motorola 

MCM14537A 

413-131 




871 -8 

14419 

Motorola 

MC14419 

417-111 



MC145108C 

407-9 




1174-52 



1425-02 

865-79 




605-6 

145101 

Motorola 

IIIICM145101 

*1536 



MCM14537C 

413-132 




871 -9 




901 -1 




413-177 




1174-58 

1426 

Teledyne P 

1426 

872-22 




? 196-11 




1176-19 

14538 

Motorola 

MC14538B 

% 152-7 



1426-01 

871 -12 

14422 

Motorola 

MCI 4422 

417-109 



IICII14S101-1 

*1536 



MC14538BA 

414-119 



1426-02 

871 -24 




859-155 




1175-85 



MC145386C 

414-120 



1426-03 

871 -23 

14433 

Motorola 

MCI 4433 

584-25 



IIICM14S1014 

*1536 

14539 

Motorola 

MC14539BA 

414-69 

1427 

AMI 

S1427A 

861 -60 




1 178-9 




1176-20 



MC14539BC 

414-70 , 

143 

Intersil 

DG143 

570-9 




1 199-8 



IICII145101-« 

*1536 

1454 

Motorola 

MCI 454 

851 -185 


National 

LM143 

865-17 

14435 

Motorola 

MCI 4435 

417-37 




1176-51 

14541 

Motorola 

MC14541BA 

414-146 




1 166-10 




584-62 

145104 

Motorola 

MCI 451 04 

898-109 




417-115 


Siliconix 

OG143A 

570-12' 




1 183-8 

145106 

Motorola 

MCI 451 06 

898-110 




902-80 



DG143B 

570-18 




^ 183-9 

145107 

Motorola 

MCI 451 07 

898-111 



MC14541BC 

414-147 


Telefunken 

U143 

601 -25 



MC14435E 

417-38 

145109 

Motorola 

MCI 451 09 

898-112 




417-116 




858-47 




584-63 

14511 

Hitachi 

HD14511B 

408-171 




902-81 

1430 

Motorola 

MCI 430 

886-36 

1444 

Motorola 

MCI 444 

624-191 




601 -200 

14543 

Motorola 

MCI 4543 

H 160-5 


Panasonc 

MN1430 

1753-97 

14440 

Motorola 

MCI 4440 

854-92 


Motorola 

MCI 4511 

1 160-5 



MC14543BA 

409-8 


Teledyne P 

1430 

863-134 




861 -102 



MCI 4511 BA 

408-172 




602-35 




864-41 

14443 

Motorola 

MC14443 

* 782 




601 -203 




602-42 




867-111 




580-4 



MC14511BC 

408-173 



MC14543BC 

409-9 




873-29 

14447 

Motorola 

MCI 4447 

580-5 




602-5 




602-36 

14305 

Hitachi 

HD14305B 

415-52 

1445 

Motorola 

MCI 445 

840-81 

145112 

Motorola 

MC145112 

898-113 




602-43 

1431 

Motorola 

MCI 431 

887-16 




H 169-16 

14512 

Hitachi 

HD14512 

414-77 

14547 

Motorola 

MC14547BA 

408-92 

1433 

Motorola 

MCI 433 

884-47 




H 169-17 


Motorola 

MC14512A 

414-80 



MC14547BC 

408-93 


Teledyne P 

1433 

888-20 

14450 

Motorola 

MCI 4450 

414-166 



MC14512C 

414-81 

14549 

Motorola 

MC14549BA 

417-34 

1434 

Teledyne P 

1434 

886-46 




861 -52 

14513 

Motorola 

MC14513BA 

408-174 



MC14549BC 

417-35 

1435 

Motorola 

MCI 435 

891 -29 

14451 

Motorola 

MCI 4451 

414-155 




602-3 

1455 

Motorola 

MCI 455 

902-13 




H 165-11 




861 -53 



MC14513BC 

408-175 



MC1455BC 

1192-87 


Teledyne P 

1435 

864-54 

14460 

Motorola 

MCI 4460 

853-92 




602-4 

14551 

Motorola 

MC14551BA 

571 -32 




867-84 

14461 

Motorola 

MCI 4461 

857-73 

14514 

Motorola 

MC14514BA 

408-99 



MC14551BC 

571 -33 




881 -53 

14462 

Motorola 

MCI 4462 

857-74 



MC14514BC 

408-100 

14552 

Motorola 

MCM14552A 

413-140 

1436 

Motorola 

, MCI 436 

865-25 

14463 

Motorola 

MC14463 

857-75 

14515 

Hitachi . 

HD14515B 

408-115 




1173-29 




885-57 

14464 

Motorola 

MCI 4464 

857-76 


Motorola 

MC14515BA 

408-118 



MCM14552C 

413-141 



MC1436C 

865-35 

14465 

Motorola 

MCI 4465 

857-77 



MCI 451 SBC 

408-119 




1173-30 




886-40 

14469 

Motorola 

MC14469 

* 788 

14516 

Hitachi 

HD14516B 

406-74 

14553 

Motorola 

MC14553BA 

407-103 


Siiiuon 3 

SGl 436 

865 -27 




417-49 


Motorola 

MC14516BA 

406-77 



MC1455^ 

407-104 




885-59 




625-10 



MC14516BC 

406-78 

14554 

Motorola 

MC14554BA 

404-2 



SG1436C 

865-37 

14470 

Motorola 

MCI 4470 

861 -103 

14517 

Motorola 

MC14517BA 

416-54 



MC14554BC 

404-3 




886-41 

14471 

Motorola 

MCC14471 

861 -107 




1192-97 

14555 

Hitachi 

HD14555B 

408-134 

1437 

Motorola 

MCI 437 

893-5 

14472 

Motorola 

MCC14472 

861 -108 



MC14517BC 

416-55 


Motorola 

MC14555BA 

408-135 


Raytheon 

RC1437 

893-4 

14478 

Motorola 

MCI 4478 

861 -104 




1192-94 



MC14555BC 

408-136 

1438 

Motorola 

MCI 438 

839-35 

14479 

Motorola 

MCC14479 

861 -109 

14518 

Motorola 

MC14518BA 

406-162 

14556 

Motorola 

MC14556BA 

408-146 

1439 

Motorola 

MCI 439 

884 -24 



MCI 4479 

861 -105 



MCI 451 SBC 

406-163 



MC14556BC 

408-147 




1 165-12 

14480 

Motorola 

MCI 4480 

861-106 

14519 

Hitachi 

HD14519 

414-56 

14557 

Motorola 

MC14557BA 

416-74 


Teledyne P 

1439 

865-64 




861 -110 


Motorola 

MC14519BA 

411 -13 




1192-91 




887-48 

14481 

Motorola 

MCC14481 

861 -111 




414-57 



MC14557BC 

416-75 

144 

Intersil 

DG144A 

569-92 

14490 

Motorola 

MCI 4490 

416-133 



MC14519BC 

411-14 

14558 

Motorola 

MC14558BA 

408-85 



DG144B 

569-108 



MC14490E 

416-134 




414-58 



MC14558BC 

408-86 


National 

LM144 

865-19 

14495 

Motorola 

MCI 4495 

* 786 

1452 

Hitachi 

HA1452 

853-46 

14559 

Motorola 

MCI 4559 

H 178-8 




879-18 




409-5 



HA1452W 

853-47 



MC14559BA 

417-29 


Siliconix 

DG144A 

569-95 




602-20 

14520 

Motorola 

MC14520BA 

406-54 



MC14559BC 

417-30 



DG144B 

569-109 

145 

Intersil 

DG145A 

572-70 



MC14520BC 

406-55 

1456 

Motorola 

MCI 456 

885-54 



LI 44 

H 168-2 


National 

LM145 

^ 188-15 

14521 

Motorola 

MCI 4521 BA 

415-31 




1 165-13 



LI 44 A 

866-110 



LM14SK 

*1061 



MCI 4521 BC 

415-32 




1 178-4 




893-32 


Siliconix 

DG145A 

572-73 

14522 

Motorola 

MC14522BA 

407-36 



MC1456C 

886-42 



L144B 

866-111 



DG145B 

572-79 



MC14522BC 

407-37 


Signetics 

MCI 456 

885-58 




893 -33 


Telefunken 

UAA145 

919-86 

14524 

Motorola 

MCM14524A 

414-17 


Silicon G 

SGI 456 

885-55 



L144C 

866-112 

145K5.0 

National 

LM145KS.6 

*1061 




1183-52 



SG1456C 

886-43 




893-42 




908-100 



MCM14524C 

414-18 

14560 

Motorola 

MCI 4560 

1 151-6- 


Siltronics 

SL144 

866-113 

145K5.2 

National 

Uyi145K5.2 

*1061 




1183-53 



MC14560BA 

404-86 



SL144C 

893-41 




909-18 

14526 

Motorola 

MC14526BA 

406-104 



MC14560BC 

404-87 

1440 

Motorola 

MCI 440 

11 169-14 

14500 

Motorola 

MC14S00B 

*2009 



MC145268C 

406-105 

14561 

Motorola 

MCI 4561 

1 151-6 


Siemens 

TBA1440 

860-188 




416-113 

14527 

Motorola 

MC14527BA 

416-163 



MC14561BA 

404-91 


Signetics 

TBA1440 

840-162 




1763-26 



MC14527BC 

416-164 



MCI 4561 BC 

404-92 




860-192 

14501 

Hitachi 

HD14501 

412-140 

14528 

Hitachi 

HD14528B 

414-129 

14562 

Motorola 

MC14562BA 

416-62 



TBA1440G 

860-193 



HD14501B 

415-94 


Motorola 

MC145286A 

414-134 




1193-39 

14401 

Motorola 

MC14401 

901 -56 


Motorola 

MCI 4501 UBA 

412-141 



MC14528BC 

414-135 



MC14562BC 

416-63 

14403 

Motorola 

MCI 4403 

901 -57 



MC14501UBC 

412-142 

14529 

Motorola 

MC14529BA 

574-89 




1193-38 

14405 

Motorola 

MCI 4405 

901 -58 

14502 

Hitachi 

HD14502B 

406-51 




575-32 

14566 

Motorola 

MC14566BA 

408-30 

14406 

Motorola 

MC14406 

*1030 


Motorola 

MC14502BA 

405-57 



MC14529BC 

574-92 



MC14566BC 

408-31 




900-26 



MC14502BC 

405-58 




575-33 

14568 

Motorola 

MC14568BA 

408-55 

14407 

Motorola 

MCI 4407 

*1030 

14503 

Motorola 

MC14503BA 

404-160 

14530 

Motorola 

MC14530BA 

412-149 




417-42 




900-27 



MC14503BC 

404-161 



MC14530BC 

412-150 




898-36 

14408 

Motorola 

MCI 4408 

417-103 

14504 

Motorola 

MC14504BA 

416-92 

14531 

Motorola 

MC14531BA 

417-54 



MC14568BC 

408-56 




900-103 



MC14504BC 

416-93 



MCI 4531 BC 

417-55 




417-43 

14409 

Motorola 

MCI 4409 

417-104 

14505 

Motorola 

MCM14505A 

413-111 

14532 

Hitachi 

HD14532B 

416-144 




898-37 




900-104 




1173-23 


Motorola 

MC14532BA 

416-145 

14569 

Motorob 

MC14569 

* 778 

1441 

■ Siemens 

TBA1441 

860-189 



MCM14505C 

413-112 



MC14532BC 

416-146 



MC14569BA 

* 778 


Signetics 

TBA1441 

860-194 




1173-24 

14534 

Motorola 

MCI 4534 

1 155-6 




408-1 

14410 

Motorola 

MCI 4410 

901 -59 

14506 

Motorola 

MC14506BA 

411-41 



MC14534BA 

407-154 



IIIC14S69BC 

* 778 

14411 

Motorola 

MCI 4411 

416-183 



MC14506BC 

411-42 



MC14534BC 

407-155 




408-2 




626-31 

14508 

Hitachi 

HD14508B 

413-58 

14536 

Motorola 

MC14536BA 

415-35 

. 1457 

Hitachi 

HA1457 

853-3 

14412 

Motorola 

MC14412 

417-106 


Motorola 

MC14508BA 

413-61 




417-113 

14572 

Hitachi 

HD14572 

412-145 
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Nun4>er 
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Oevica 

Page-Line 

Beae 
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Page-Line 

Base 

Nunriier 

Source 
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Page-line 

14572 

Motorola 

MC 14572 

H 174-15 

146504 

Motorola 

MCM146S04 

1181 -103 

1495 

Silicon G 

SG1495 

917-84 

151 

Slliconix 

DG151A 

567-71 



MCI 4572 A 

412-146 

146508 

Motorola 

MCMt46508 

*1534 

1496 

Motorola 

MCI 496 

915-119 



DG151B 

567-77 



MC14572C 

412-147 




414-6 




1 184-6 

1510 

Lambda 

US1510 

905-60 

14573 

Motorola 

MCI 4573 

417-17 




1178-38 


National 

LM1496 

915-123 


Motorola 

MCI 510 

840-111 

14574 

Motorola 

MCI 4574 

417-15 



IICM146S0(-1 

*1534 




1 185-17 

IKI -t 

Silicon G 

On4C4 i 

313-64 

14575 

Motorola 

MCI 4575 

417-19 




1177-92 


Plessey 

SL1496 

915-131 

1512 

Lambda 

US1512 

906-4 

1458 

AMD 

1458 

863-44 



MCHIMSOS-: 

*1534 


Signetics 

MCI 496 

915-137 

1514 

Motorola 

MC1514 

847-14 




891 -57 




1177-93 




I 182-e 




I 160-3 


Exar 

XR1458 

863 -45 

146518 

Motorola 

MCM148S18 

*1534 


Silicon G 

SGI 496 

915-142 




1 171-15 




891 -59 




414-7 

1498 

Panasonic 

MN14g8 

1753-99 


National 

LM1514 

847-12 


Fairchild 

AiA1458 

863-46 




1178-41 




1 206-8 


Raytheon 

RM1514 

847-15 



HA1458C 

892-2 



IICM14651S-1 

*1534 

1499 

Panasonic 

MN1499 

1753-101 

1515 

Lambda 

US1515 

906-99 



fiA1458CC 

893-14 




1177-98 




1 206-8 


Sanyo 

LB1515 

858-66 


Motorola 

MCI 458 

863-48 



IKM14M1M 

*1534 

15 

Beckman 

801 -V1 5 

906-67 

1518 

Lambda 

LAS1518 

907-42 




892-5 




1177-99 



809-V15 

906-87 

152 

Intersil 

DG152A 

567-96 



MC1468C 

893-15 

1466 

Motorola 

MC1466 

913-38 



851-V15 

910-25 


National 

LF152 

839-110 



MC1458N 

892-36 




1 187-11 



859-V15 

910-32 




886-52 



MC1458S 

892-37 




? 187-13 



873-15 

581 -27 


NEC America 

^PC152A 

8W-27. 


National 

LM1458 

863-49 

1468 

Exar 

XR1468 

91 1 -32 


Burr-Brown 

UAF15 

915-11 


Slliconix 

DG152A 

567-99 




892-8 


Motorola 

MCI 468 

91 1 -35 



UAF15H 

915-12 



DG152B 

568-16 


NEC Americ 

a fiPC1458 

863 -50 




1 187-13 



VFC15 

* 658 


Tl 

LF152 

839-113 




892-10 



MC1468L 

913-114 



VFC15LD 

* 658 

1520 

Lambda 

US1520 

907-77 


PMI 

PMI 458 

863-52 



MC1468R 

913-119 


IPI 

IPL15 

917-23 


Motorola 

MCI 520 

886-35 




892-12 


Silicon G 

SGI 468 

91 1 -42 


Lambda 

LAS15CB 

906-42 

1521 

Plessey 

SL1521 

840-195 



SSS1458 

863-53 



SG1468J 

913-116 



LAS15U 

912-43 




1 169-8 




890-32 



SG1468T 

913-120 


PMI 

OP-15 

1 167-14 

1522 

Plessey 

SL1522 

840-196 


Raytheon 

RC1453 

863-55 

1469 

Motorola 

MCI 469 

% 187-13 



OP-15A 

869-40 

1523 

Plessey 

SL1523 

840-19^ 




892-16 



MC1469G 

912-51 



OP-15B 

871-29 

1524 

Exar 

XR1S24 

* 930 


RCA 

CA1458 

863 -54 



MC1469R 

912-52 



OP-15C 

876-2 




914-21 




892-14 

147 

SQS 

M147 

856-173 



OP-15E 

869-41 



XR1S24M 

* 930 


Signetics 

MC1458 

863-56 

1471 

Motorola 

MC1471 

620-117 



OP-15F 

871 -30 


Lambda 

US 1524 

908-4 




892-19 

1472 

Gl 

AY8-1472B 

625-19 



OP-15G 

876-3 


Nabonai 

LM1524 

*1063 



SA1458 

892-20 


Motorola 

MCI 472 

621 -25 


Supertax 

ED-15 

* 834 




914-35 



TDA1458 

891 -12 


Western 

PT1472B 

625-20 




417-8 


Sixties 

SGI 524 

914-42 


Silicon G 

SG1458 

863 -57 



PT1472B-01 

625-22 

15A05 

Lambda 

LAS15A05 

903-101 


SWeonG 

SG1524 

*1128 




892-22 

1473 

Motorola 

MCI 473 

621 -114 

15A12 

Lambda 

LAS15A12 

906-5 




914-47 


Tl 

MCI 458 

863 -58 

1479 

Motorola 

MCI 479 

621-180 

15A15 

Lambda 

LAS15A15 

906-100 




1 184-7 




892-24 

148 

AMD 

LM148 

894 -32 

150 

IMI 

MM150 

417-133 




1 184-8 

14580 

Motorola 

MC14580BA 

413-90 


Fairchild 

fiA148 

894-33 




460-54 


Tl 

SGI 524 

914-50 




1171 -76 


Intersil 

LM148 

894-34 


Master Logic 

ML 150 

417-150 

1528 

Lambda 

US1528 

9(»-32 



MC145808C 

413-91 


Motorola 

LM148 

894-35 




460-68 

153 

Iniersa 

DG153A 

571 -109 




1171-77 


Nationat 

LM148 

*1035 


National 

AF1S0 

*1073 



DG153B 

571-115 

14581 

Motorola 

MCI 4581 BA 

404-52 




894-36 




915-27 


NEC America 

>iPC153A 

880-3 



MC145818C 

404-53 


Flaytheon 

LM148 

894-37 



LM1S0 

*1060 


SWconix 

DG153A 

571 -112 

14582 

Motorola 

MC14582BA 

404-62 


SGS 

L148 

883-3 




*1065 



DG153B 

571-1 17 



MC14582BC 

404-63 


Tl 

LM148 

S94 -38 




312-57 

1530 

MotOfuUi 

MC1 530 

o81 -44 

14583 

Hitachi 

HD14583B 

417-62 

1480 

National 

MM 1480 

f 196-18 


SGS 

L150 

900-51 

1531 

Motorola 

MCI 531 

886-4 


Motorola 

MC14583B 

1 161-10 

1482 

Gl 

AY8-1482B 

625-27 

1500 

AMD 

1500C 

848-22 

1532 

Silicon G 

SG1532 

913-29 



MC14583BA 

417-63 


Western 

PT1482B 

625-28 



1500L 

847-26 

1533 

Motorola 

MCI 533 

881-35 



MC14583BC 

417-64 



PT1482B-01 

625-31 



1500M 

847-25 

1535 

Motorola 

MCI 535 

890-11 

14584 

Hitachi 

HD14584B 

417-70 

1488 

AMD 

1488 

606-48 


Sanyo 

LB1500 

858-64 




1 165-11 


Motorola 

MC14584B 

1 161-10 


Exar 

XR1488 

606-49 

1501 

AMD 

1501C 

892-58 

1536 

Motored 

MCI 536 

865-14 



MC14584BA 

417-71 


Fairctald 

hA1488 

606-50 



1501L 

889-28 




879-16 



MC14584BC 

417-72 


Motorola 

MC14e8 

606-52 



1501M 

889-29 


Silicon G 

SGI 536 

865-20 

14585 

Motorola 

MC14585BA 

404-71 


National 

DS1488 

606-53 


Sanyo 

LB1501 

858-65 




879-17 



MC14585BC 

404-72 




1 156-16 


SHIcon G 

SG1501 

914-3 

1537 

Motorola 

MCI 537 

891 -21 

14597 

Motorola 

MC14597BA 

412-180 


Raytheon 

RC1488 

606-54 




t 189-1 


Raytheon 

RM1537 

890-52 




1763-28 


Signetics 

MCI 488 

606-55 



SGI 501 A 

911-48 

1538 

Motorola 

MCI 538 

839-36 



MC14597BC 

412-181 




1 182-8 

1502 

Silicon G 

SGI 502 

914-8 

15380 

Rockwell 

15380 

1752-124 




1763-29 


Silicon G 

SGI 488 

606-56 


Western 

FR1502E 

1159-78 

1539 

Motorola 

MCI 539 

876-52 

14598 

Motorola 

MC14598BA 

412-172 


Tl 

MCI 488 

606-57 



FR1502E-01 

1159-76 




1 165-12 




1763-30 

1489 

AMD 

1469 

61 1 -46 



FR1502E-02 

1159-75 

154 

Intersil 

DG154A 

572-12 



MC14598BC 

412-173 



1489A 

611-56 

1503 

Motorola 

MCI 503 

918-63 



DG154B 

572-39 




1763-31 


Exar 

XR1489A 

61 1 -57 


SHiconG 

SG1S03 

*1128 


NEC America 

JXPC154 

872-2 

14599 

Motorola 

MC145996A 

412-176 


Fairchild 

^A1489 

611-47 




918-61 



pPC154A 

875-42 




1763-32 



gA148gA 

611-58 

1505 

Lambda 

LAS 1505 

903-100 


SiHconix 

DG154A 

572-15 



MC14599BC 

412-177 


Motorola 

MC1489 

611-50 


Motorola 

MCI 505 

584-61 



DG154B 

572-41 




1763-33 



MC1489A 

611-61 

1506 

AMD 

1506 

1187-20 

1540 

Motorola 

MCI 540 

1 169-14 

146 

AMI 

Si 46 

1169-16 


National 

DS1489 

611-51 


Lambda 

US 1506 

904-49 

1541 

RCA 

CA1541 

624-3 


Exar 

XR146 

* 929 




1 156-17 


Motorola 

MCI 506 

585-16 

1543 

Exar 

XR1543 

917-190 




866-115 



DS1489A 

61 1 -62 

1507 

AMD 

1507 

1187-21 


SliconQ 

SG1543 

*1129 




880-5 


Raytheon 

RC1489 

611-52 

1508 

AD 

ADI 508-8 

587-5 




917-193 




894-28 



RC1489A 

61 1 -63 



AD1. 508-9 

586-9 

1544 

Motorola 

MCI 544 

624-192 



XR146M 

* 929 


Signetics 

MCI 489 

61 1 -53 


AMD 

SSS1608A-8 

587-3 

1546 

Motorola 

MCI 545 

840-82 


Intersil 

DG146A 

569-71 




f 182-8 



1508-8 

587-13 




1 169-16 



DG146B 

569-83 



MC1489A 

611-64 


Lambda 

US 1508 

905-6 




I 169-17 


National 

LM146 

*103$ 


Silicon Q 

SGI 489 

611-54 


Motorola 

MC1508 

1 178-7 

1546 

Motorola 

MCI 546 

1 160-3 




866-123 



SG1489A 

612-2 



MCI 508-8 

587-19 

1549 

Fairchild 

SHI 549 

660-106 




894-29 

149 

AMD 

LM149 

894 -39 


National 

LM 1508-8 

587-26 

155 

AMD 

LF155 

863-65 


Slliconix 

DG146A 

569-74 


Intersil 

LM149 

894-40 


PMI 

SSS150eA-8 

587-7 




877-57 



DQ146B 

569-85 


National 

LM149 

894-41 


Signetics 

MC 1508-8 

587-27 



LF155A 

872-26 


Telefunken 

UAA146 

919-87 


Raytfieon 

LM149 

894-42 

151 

Intersil 

DG151A 

567-68 


Fairchild 

fiAFlSS 

863-66 

1463 

MiXorola 

MCI 463 

1 187-13 

1494 

Motorola 

MCI 494 

917-74 



DG151B 

567-75 




878-3 



MC1463G 

913-60 

1495 

Motorola 

MCI 495 

917-76 


National 

AF1S1 

*1073 



UF156A 

872-28 



•^MC1463R 

913-61 




1 184-19 




915-28 


Inters 

LF155 

863-87 




913-62 


Plessey 

SL1495 

917-78 


NEC America jxPC151 

883-10 




878-5 


f Indicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted, 

• Indicates entire Application Note is provided on the page noted. 
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Base 

Niffliber 
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Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

155 

Intersil 

LF155A 

872-30 

156 

Tl 

LF156A 

873-2 

16 

Date! 

HDAS-16MC 

* 660 

16C1 

Raytheon 

PAL16C1M 

455-152 


Motorola 

LF155 

863-68 

1561 

Motorola . 

MC1561G 

912-97 




580-41 




1160-54 




878-7 



MC1561R 

912-103 




916-27 

16F60 

Plessey 

SP16F60 

422-31 



LF155A 

872-32 

1563 

Motorola 

MCI 563 

H 187-13 



HDAS-16MM 

* 660 




462-141 


National 

LFT155 

869 -36 



MC1563G 

913-66 




580-42 

16H2 

MMI 

PAL16H2 

*1479 



LF155 

*1035 



MC1563R 

913-67 




916-28 



PAU6H2C 

*1479 




863-69 

1566 

Motorola 

MCI 566 

913-39 



HDAS-16MR 

* 660 




455-143 




878-10 




f 187-13 


Fairchild 

F16K 

*1272 




1160-45 



LF155A 

*1035 

1568 

Exar 

XR1568 

911 -33 



F16K-2 

*1272 



PAL16H2M 

*1479 




872-36 


Motorola 

MCI 568 

911-36 




1170-73 




455-144 


Panasonic 

AN 155 

908-39 




11 187-13 



F16K-2DC 

*1272 




1160-46 




911-7 



MC1568L 

913-115 



F16K-3 

*1272 


Raytheon 

PAL16H2C 

455-153 


PMI 

PMI 55 

863-76 



MC1568R 

913-118 




1170-90 




1160-55 




878-13 


Silicon G 

SGI 568 

91 1 -43 



F16K-3DC 

*1272 



PAL16H2M 

455-154 



PM155A 

872-34 



SG1568J 

913-117 



F16K-3FC 

*1272 




1160-56 


Raytheon 

LF155 

863-77 



SG1568T 

913-121 



F16K-3FL 

*1272 

16L2 

MMI 

PAL16U 

*1479 




878-15 

1569 

Motorola 

MCI 569 

H 187-13 



F16K-4 

*1272 



PAU6L2C 

^r1479 



LF155A 

872-38 



MC1569G 

912-98 




1170-109 




455-163 


Signetics 

LF155 

863-78 



MC1569R 

912-104 



F16K-4DC 

*1272 




1160-67 




878-17 

157 

AMD 

LF157 

878-43 



F16K-4FC 

*1272 



PAL16L2M 

*1479 



LF155A 

872-40 



LF157A 

873-4 



F16K-4FL 

*1272 




455-164 


Tl 

LF155 

863-79 


Fairchild 

fiAF157 

878-45 



F16K-5 

*1272 




1160-^ 




878-20 



(1AF157A 

873-6 




1171 -5 


Raytheon 

PAL16L2C 

455-173 



LF155A 

872-42 


Intersil 

LF157 

878-47 



F16K-5DC 

*1272 




1160-77 

1550 

Motorola 

MCI 550 

840-112 



LF157A 

873-8 



F16K-5FC 

*1272 



PAL16L2M 

455-174 


Plessey 

SL1550 

840-138 


Motorola 

LF157 

878-49 



F16K-5FL 

*1272 




1160-78 

1552 

Motorola 

MCI 552 

•840-113 



LF157A 

873-10 


IPI 

IPL16 

917-13 

16L8 

MMI 

PAL16U 

*1479 



MC1552G 

^ 169-15 


National 

LF157 

*1035 


Lambda 

LAS16CB 

906-45 



PAL16L«: 

*1479 

1553 

Motorola 

MCI 553 

840-114 




878-52 



LAS16U 

912-44 




455-165 



MC1553G 

1 169-15 



LF157A 

*1035 


Micro Tech 

CCD16DMUX 

915-70 




1160-69 

15530 

Harris 

HD15530-2 

* 753 




873-12 



CCD16MUX 915-68 



PAL16L8M 

*1479 




416-186 


NEC America nPC157 

884-12 


MMI 

MPY16 

426-33 




455-166 



Hbl5530-9 

* 753 


PMI 

PM 157 

878-55 


National 

IMP- 16 

1 199-13 




1160-70 




416-187 



PM157A 

873-14 




1 199-15 


Raytheon 

PAL16L8C 

455-175 

15531 

Harris 

HD15S31-2 

* 760 


Raytheon 

LF157 

878-57 




H 199-16 




1160-79 




417-1 



LF157A 

873-16 




199-18 



PAL16L8M 

455-176 



H015531-S 

* 760 


SGS 

H157 

423-36 




H 200-1 




1160-80 




417-2 


Signetics 

LF157 

878-59 




1 200-15 

16R4 

MMI 

PAL16R4 

*1479 

1554 

Motorola 

MC1554 

851 -186 



LF157A 

873-18 

- 



1 201-11 



PA1.16R4C 

*1479 




1 168-9 


Tl 

LF157 

878-62 




1 201 -12 




455-179 

1555 

Motorola 

MCI 555 

902-14 



LF157A 

873-20 




H 205-5 




1160-83 


NEC America fiPC1555 

902-17 

158 

Cherry 

CS158 

857-91 




1 205-8 



PAL16R4M 

*1479 

1556 

Motorola 

MC1556 

874-2 


Motorola 

LM158 

866-157 




H 205-10 




455-180 




877-8 




890-36 




205-11 




1160-84 




1 165-13 


National 

LM158 

866-160 




1 205-12 


Raytheon 

PAL16R4C 

455-185 


Raytheon 

RC1556 

885-53 




890-37 




H 205-19 




1160-89 



RC1556A 

879-40 




1 166-9 



IMP-1 6C 

% 205 -6 



PAL16R4M 

455-186 



RM1556 

877-7 



LM158A 

866-163 




1 205-7 




1160-90 



RM1556A 

874-3 




889-17 




H 205-9 

16R6 

MMI 

PAL16R6 

*1479 


Signetics 

MC1556 

877 --9 


RCA 

CA158 

866-166 


PMI 

MUX-16A 

576-64 



PAL16R6C 

*1479 


Silicon G 

SGI 556 

877-10 




890-38 



MUX-1 68 

576-67 




455-181 

1558 

AMD 

1558 

890-54 



CA158A 

889-18 



MUX-16E 

576-65 




1160-85 


Fairchild 

HA1558M 

890-56 


SGS 

HI 58 

423-60 



MUX-16F 

576-68 



PAL16R6M 

*1479 


Motorola 

MCI 558 

891 -2 




603 -96 



OP-16 

H 167-14 




455-182 



MC1558N 

891 -20 


Signetics 

LM158 

866-169 



OP-16A 

869-42 




1160-86 



MC1558S 

891-28 




890-41 



OP-16B 

871 -31 


Raytheon 

PAL16R6C 

455-187 


National 

LM1558 

891 -4 


Tl 

LM158 

866-175 



OP-16C 

876-4 




1160-91 


PMI 

PM 1558 

891 -6 




890-44 



OP-16E 

869-43 



PAL16R6M 

455-188 



SSS1558 

890-33 

159 

NEC Arrterica /xPCI 59A 

886-26 



OP-16F 

871 -32 




1160-92 


Raytheon 

RM1558 

891-10 


SGS 

L159 

842-178 



OP-16G 

876-5 

16R8 

MMI 

PAL16R8 

*1479 


RCA 

CA1558 

891 -8 

1590 

Motorola 

MC1590G 

839-48 


Reticon 

RL16 

916-144 



PAL16R8C 

*1479 


Signetics 

MCI 558 

891 -1 1 




840-115 


Trans-Data 

UMC-16 

626-8 




455-183 


Silicon G 

SGI 558 

891 -15 




1 169-1 


TRW 

MPYTSAJ 

426-34 




1160-87 


Tl 

MCI 558 

891 -17 

1594 

Motorola 

MCI 594 

917-75 



MPY16AJM 

426-35 



PAL16R8M 

*1479 

156 

AMD 

LF156 

878-22 

1595 

Motorola 

MC1595 

917-77 



MPY16HJ 

426-36 




455-184 



LF156A 

872-44 




11 184-19 



MPY16HJK/ 

426-37 




1160-88 


Fairchild 

nAF156 

878-24 


Plessey 

SU1595 

917-79 

16x4 

Raytheon 

PAL16x4M 

456-4 


Raytheon 

PAL16R8C 

455-189 



>iAF156A 

872 -46 


Silicon G 

SGI 595 

917-85 

16A4 

MMI 

PAL16A4 

*1479 




1160-93 


Intersil 

t.F156 

878-26 

1596 

Motorola 

MCI 596 

915-120 



PAL16A4C 

*1479 



PAL16R8M 

455-1 90 



LF156A 

872-48 




H 184-6 




456-8 




1160-94 


Motorola 

LF156 

878-28 


National 

LM1596 

915-124 




1160-103 

16X4 

MMI 

PAL16X4 

*1479 



LF156A 

872-50 




1 185-17 



PAL16A4M 

*1479 



PAL16X4C 

*1479 


National 

LFT156 

869 -38 


Plessey 

SL1596 

915-132 




456-9 




455-193 



LF156 

*1035 


Signetics 

MCI 596 

915-138 




1160-104 




1160-97 




878-31 


Silicon G 

SGI 596 

915-143 


Raytheon 

PAL16A4C 

456-10 



PAL16X4M 

*1479 



LF156A 

*1035 

16 

Burr-Brown 

MPC16S 

* 659 




1160-105 




455-194 




872-52 




576-53 



PAL16A4M 

456-11 




1160-98 


NEC America fiPC156A 

883-34 


Datel 

DA&HP16BMC 

* 679 

16C1 

MMI 

PAL16C1 

*1479 


Raytheon 

PAL16X4C 

456-3 


PMI 

PM 156 

878-34 




600-3 



PAL16C1C 

*1479 




1160-99 



PM 156 A 

872-54 



(M&HP168HH 

* 679 




455-141 



PAL16X4M 

1160-100 


Raytheon 

LF156 

.878-36 




600-4 




1160-43 

160 

Motorola 

XC160 

460-87 



LF156A 

872-56 



DAC41P16BMR 

* 679 



PAL16C1M 

*1479 


National 

LM160 

846-13 


SGS 

HI 56 

423-28 



DAOWieOMC 

* 679 




455-142 




1 171 -19 


Signetics 

LF156 

878-38 




600-11 




1160-44 


Signetics 

TCA160 

852-26 



LF156A 

872-58 



DAUiPieOWI 

* 679 


Raytheon 

PALI 6C 1C 

455-151 

1600 

Gl 

CP-1600 

1727-3 


Tl 

LF156 

878-41 




600-12 




1160-53 



CP-1600A 

1727-3 


Arranged alphanumerically from left to right. 
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1C MASTER 


Basa 


Nunibar 

Sourca 

Oevict 

Page-Line 

1600 

Gl 

CPI 600 

1753-1041 



CP1600A 

1753-105 



OAC1600 

1753-109 



MUX1600 

576-73 

1753-111 


Harm 

HA-160O6 

*1016 




918-126 


National 

LX1600 

1 191-15 



LX1600A 

918-2 

1 191-17 



LX1600AF 

918-3 



LX1600D 

918-18 



LX1600G 

918-9 



LX1 600GB 

918-16 


Plessey 

SL1600 

1 173-9 
i ira-10 

1 173-11 


Western 

CP1600 

1751-1 



MP1600 

1750-4 

16Q1 

National 

LXteOIA 

1 191-17 

1602 

NaSona! 

LX1602A 

1 131 -14 

1 191-16 

1 191-17 


Western 

TR1602 

625-66 

1 157-5 



TR1602-03 

625-74 



TR1602-04 

625-78 



TFIi602-05 

625-80 

1603 

AMD 

DS1603 

613-50 

624-134 


National 

DS1603 

613-52 

624-144 

1605 

FaircMd 

SH1605 

* 9SA 




914-27 


Lambda 

LAS 1605 

903-124 


N^kxi^ 

OS1605 

624-177 

1606 

Data! 

MV-1606 

* 683 




576-31 



MV-1606M 

576-32 



MX-1606 

* 683 




576-54 



MX-1606M 

* 683 




576-55 


Lambda 

LAS1606 

904-71 


National 

DS1606 

624-178 

1607 

National 

DS1607 

624-179 

1606 

Lambda 

LAS 1608 

905-26 


National 

DS1608 

624-180 

161 

Intersil 

DG161A 

569-79 


National 

LM161 

845-53 
f 171-19 


SNconix 

DG161A 

569-82 



DG161B 

569-87 



L161 

849-6 

1610 

Gl 

CP-1610 

1727-3 



CPI 610 

1753-106 


Harris 

HA-1610-2 

*1018 




918-127 



HA-161IV5 

*1018 




918-128 


Lambda 

LAS1610 

905-69 


Plessey 

SL1610C 

840-139* 

1611 

National 

DS1611 

620-122 


Plessey 

SL1611C 

840 -14o! 

1612 

Lambda 

LAS1612 

906-27 


National 

DS1612 

621-30 


Plessey 

SL1612C 

840-141 

1613 

National 

DS1613 

621-119 


Plessey 

SL1613C 

840-183 

1614 

National 

DSiei4 

621 -185 

16147 

National 

DS16147 

619-177 

16149 

National 

DS16149 

620-49 

1615 

Lambda 

LAS1615 

906-121 

16177 

National 

DS16177 

619-179 

16179 

National 

DS16179 

620-51 

162 

Intersil 

DG162A 

569-101 


Sicorsx 

DG162A 

569-104 



DG162B 

570-13 

1620 

Plessey 

SL1620C 

V 839-18 

1621 

Plessey 

SL1621C 

839-14 

1623 

Plessey 

SL1623 

851-117 
1 173-8 

1625 

Plessey 

SL1625 

851 -118 

1626 

Plessey 

SL16^ 

851 -141 
f 173-8 



SL1"626C 

839-19 


BaM 


Nurnbar 

Source 

Devic* 

Page-Line 

1627 

SiHoonG 

SG1627 

*1129 




622-34 

1629 

Silicon G 

SGI 629 

576-90 

622-11 

919-122 

163 

AMD 

DS163 

624-132 


Intersil 

DG163A 

572-74 



DG163B 

572-80 


Siemens 

S163 

856-119 


SHiconix 

DG163A 

572-77 



DG163B 

572-82 

1630 

National 

DS1630 

405-71 


Plessey 

SL1630 

839-143 

1631 

National 

DS1631 

620-129 


Western 

CP1631 

1753-129 

1632 

National 

OS 1632 

621-37 

1633 

National 

DS1633 

621 -128 

1634 

National 

DS1634 

621 -192 

16384 

Gl 

R03-16384 

1186-66 

164 

tntersii 

DG164A 

572-88 



DG164B 

572-98 


SiHconix 

DG164A 

572-91 



DG164B 

572-100 

1640 

National 

DS1640 

619-76 


Plessey 

SL1640 

915-133 

1641 

Plessey 

SL1641 

915-134 
? 173-8 

1642 

National 

DSI642 

619-82 

1644 

National 

OS1644 

619-65 

1645 

Gl 

PIC1645 

1753-150 


Natenal 

OS1645 

619-164 

1646 

National 

DS1646 

619-95 

1647 

National 

DS1647 

619-173 

1648 

Motorola 

MCI 648 

422-58 

899-52 




f 185-13 


National 

DS1648 

620-39 


Plessey 

SPl64e 

422-59 

899-54 

1649 

National 

DS1649 

620-44 

1650 

Gl 

PIC1650 

1753-149 

1728-1 




1 203-7 

1 203-8 


Motorola 

MCI 650 

422-49 

I 158-16 


Plessey 

SP1650B 

422-52 

1651 

Motorola 

MC1651 

422-51 


Plessey 

SP1651B 

422-53 


Western 

CPI 651 

1753-121 



MP1651 

1753-124 

1654 

Motorola 

MCI 654 

421 -97 

1665 

Gl 

PIC 1655 

1753-151 

1658 

Motorola 

MCI 658 

422-44 

899-53 


Plessey 

SP1658 

422-45 

899-55 

166 

Cherry 

CS166 

916-56 

1660 

AMD 

1660 

883-50 


Motorola 

MC1660 

422-28 

1 158-5 


Plessey 

SP1660B 

422-32 


Silicon G 

SG1660 

883-51 

1661 

Motorola 

MC166I 

f 158-5 


Plessey 

SP1661B 

422-33 


Western 

CP1661 

1753-122 



MP1661 

1753-125 

1662 

Motorola 

MCI 662 

422-23 

1 158-4 
? 158-5 


Plessey 

SP1662B 

422-25 

1663 

Motorola 

MC1663 

^ 158-5 


Plessey 

SP1663B 

422-26 

1664 

Gl 

PIC 1664 

1753-154 


Motorola 

MC1664 

422-18 

1 158-5 


Plessey 

SP1664B 

422-20 

1665 

Motorola 

MCI 665 

1 158-5 


Plessey 

SP1665B 

422-21 

1666 

Motorola 

MCI 666 

422-4 


Plessey 

SP1666 

422-6 

1667 

Plessey 

SP1667B 

422-7 

1668 

Motorola 

MCI 668 

422-38 


Plessey 

SP1668 

422-40 

1669 

Plessey 

SP1669 

422-41 

1670 

Gl 

PIC1670 

1753-152 


Btaa 


Number 

Source 

Device 

Page-Line 

1670 

Motorola 

MCI 670 

421 -126 


National 

DS1670 

619-78 


Plessey 

SP1670B 

421-129 

1671 

National 

DS1671 

619-84 



INS1671 

626-13 

1753-144 

1760-121 


Plessey 

SP1671B 

421 -130 


SMC 

COM1671 

626-14 

1753-145 


Western 

UC1671 

626-15 

1753-146 



UC 167 1-01 

626-16 

1672 

Motorola 

MCI 672 

422-9 


National 

DS1672 

619-86 


Plessey 

SP1672B 

422-11 

1673 

Plessey 

SP1673B 

422-12 

1674 

Motorola 

MCI 674 

422-14 


National 

DS1674 

619-68 


Plessey 

SP1674B 

422-15 

1675 

National 

DS1675 

619-166 


Plessey 

SP1675B 

422-16 

1676 

National 

DS1676 

619-97 

1677 

National 

DS1677 

619-175 

1678 

Motorola 

MCI 678 

421 -111 


National 

DS1678 

620-41 

1679 

National 

DS1679 

620-46 

1680 

Gl 

1061680 

1753-113 



PIC 1680 

1 203-8 


Plessey 

SL1680 

915-162 

1683 

Gl 

C1683D 

853-124 

1685 

Gl 

C1685D 

853-125 

1686 

National 

DS1686 

621 -73 
900-191 

1687 

Gl 

C1687D 

853-126 


National 

DS1687 

621 -74 
900-192 

1688 

MtXorola 

MC1688 

422-36 


National 

DS1688 

610-22 

1689 

Gl 

C1689D 

853-127 


National 

DS1689 

614-36 

1690 

Motorola 

MC1680 

421 -133 
461 -71 


National 

DS1690 

614-38 


Plessey 

SP1690B 

422-2 

.72 

1692 

Motorola 

MCI 692 

422-55 




1 158-16 


Plessey 

SP1692B 

422-56 

1694 

Motorola 

MCI 694 

422-47 

1189-104 

1696 

Plessey 

SL1696 

915-146 

1697 

Motorola 

MCI 697 

421 -108 
461 -93 

1699 

Motorola 

MCI 699 

421 -101 
421 -109 
461 -94 

17 

IPI 

IPL17 

917-24 


PMI 

OP- 17 

f 167-14 



OP-17A 

869-46 



OP-17B 

871 -35 



OP-17C 

876-8 



OP-17E 

869-47 



OP-17F 

871 -36 



OP-17G 

876-9 


Rockwell 

A17XX 

1752-91 

170 

National 

LM170 

839-9 

851-3 




1 171-3 


Siemens 

UAA170 

584-2 

603-79 

916-188 


SHiconix 

DG170A 

571 -26 



DG1708 

571 -27 



DG170C 

571 -28 


Tl 

TL170 

462-159 

1700 

National 

LX 1700 

1 191-15 



LX1700A 

918-4 



LX1700AF 

918-5 



LX1700AFN 

918-7 



U1700AN 

918-6 



LX1700DD 

918-19 



LX1700DDF 

918-20 



LX1700G 

918-10 




f 191 -18 

1 192-1 


Baaa 


Number 

Source 

Device 

Page-Line 

1700 

National 

U1 700GB 

918-17 



LX1700GN 

918-11 

1701 

National 

LX1701 

1 191-15 

1702 

AMD 

1702A 

1162-91 



■(7QOA.-1 

1 igo -75 



1702A-2 

1162-78 



1702A-6 

1162-107 



1702AL 

1162-92 



1702AL-1 

1162-76 



1702AL-2 

1162-79 


Intel 

M1702A 

1162-89 



1702A 

1162-93 



1702A-2 

1162-80 



1702A-6 

1162-108 



1702AL 

1162-94 



1702AL-2 

1162-81 


National 

MM1702AQ 

1162-96 

1761-91 



MM1702AO-1 

1162-84 



MM1702AQ6 

1162-110 

1705 

Fairchild 

SH1705 

* 954 




904-13 

1709 

Motorola 

MCI 709 

880-33 



MC1709A 

875-16 

171 

National 

LM171 

840-120 
1 169-6 

1 174-5 


SUiCDnix 

DG171 

1 190-5 

1710 

Motorola 

MC1710 

845-20 



MC1710C 

846-19 

1711 

Gl 

ER1711 

1159-20 


Motorola 

MCI 711 

847-33 



MC1711C 

848-4 


NCR 

NCR1711 

1159-21 


Nitron 

NCI 711 

1159-22 

1712 

Motorola 

MC1712 

867 -135 
875-27 



MC1712C 

881 -38 

171458 

Hitachi 

HA1 71458 

863-47 

892-3 

172 

National 

LM172 

851 -30 

1 173-2 


SHiconix 

DG172A 

569-35 



DG172B 

569-36 



DG172C 

569-37 


Tl 

TL172 

482-160 

1720 

61 

Cl 720 

854-7 

1721 

Nitron 

NCI 721 

1159-17 

1723 

Motorola 

MCI 723 

912-79 

1 187-11 

1 187-13 



MC1723C 

912-80 

1728 

Reticon 

CCPD1728 

916-123 



RL1728 

916-153 

172901 

HitacN 

HA1 72901 

849-50 

173 

National 

LM173 

1 169-5 


SHicotw 

DG173A 

572-105 



DG173B 

572-106 

17301 

Hitac^ii 

HA17301 

884-8 

1731 

Nitron 

NCI 731 

1159-34 

1733 

Motorola 

MCI 733 

840-116 



MC1733C 

840-117 

174 

Fairchiid 

fiA174 

865-128 


National 

LM174 

1 173-3 

1741 

Motorola 

MC1741 

863-27 

880-43 

880-44 



MCI 741 C 

883-8 



MCI 741 NC 

882-37 



MC1741NS 

881 -23 



MC1741S 

881-20 



MCI 741 SC 

882-35 


Signetics 

MC1741S 

881 -21 



MCI 741 SC 

883-17 

1742 

National 

MM1742 

1183-81 

1747 

Motorola 

MCI 747 

890-57 



MC1747C 

892 •« 

1748 

Motorola 

MCI 748 

881 -11 



MC1748C 

882-49 

175 

Cherry 

CS175 

856 

917-51 


National 

LM175 

917-134 


Siemens 

Si 75 

859-173 

915-66 


SHiconix 

DG175A 

570-37 

5K>-38 
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Page Line 

Base 

Number 
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Page-Une 

Base 

Number 
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Page-Line 

Base 

Number 

Source 
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Page-Une 

175 

Silkxmix 

DG175B 

570-39 

18052 

Lambda 

LAS18052 

908-119 

1824 

RCA 

CPP1824 

1173-10 

184 

Siliconix 

DG184B 

572-23 




570-40 

1806 

Lambda 

LAS 1806 

909-35 




1754-52 

1840 

Harris 

HI1840 

* 703 


Tl 

TL175 

462-161 

1807 

National 

LM1807 

860-163 



CDP1824C 

1173-13 




576-52 

17555 

Hitachi 

HA17555 

902-9 

1808 

Lambda 

LAS1808 

909-64 


SSS 

SCP1824 

413-148 



HI1840-2 

* 703 

1757 

AMI 

S1757 

625-60 


National 

LM1808 

860-27 




1173-11 




576-62 

1760 

SNicon G 

SGI 760 

883-52 

181 

Intersil 

DG181A 

567-79 




1754-53 

1841 

National 

LM1841 

855-33 

177 

Motorola 

XC177 

460-88 




567-89 



SCP1824L 

1173-8 

1845 

National 

LM1845 ' 

859-187 


NEC America iiPC177 

849-30 



DG181B 

567-100 

1825 

RCA 

CDP1825 

414-23 

1848 

National 

LM1848 

858-121 

1771 

National 

INS1771 

1753-134 




567-110 




1179-87 

185 

Intersil 

DG185A 

572-27 




1763-109 



IH181C 

567-101 




1754-63 




572-31 


Western 

FD1771 

1753-137 




567-1 1 1 



CDP1825C 

1180-31 



DG185B 

572-43 




1763-112 



IH181M 

567-80 

1826 

National 

LM1826. 

901 -88 




572-47 

17715 

Hitachi 

HA17715 

867-108 




567-90 

1828 

Harris 

HI1828A-2 

* 699 



IH185C 

572-44 




884-28 


National 

AM181 

*1076 




574-120 




572-48 

17723 

Hitachi 

HA17723 

912-76 




567-81 



HI1828A-5 

* 699 



IH185M 

572-28 

17733 

Hitachi 

HA17733 

840-105 




567-91 




574-1.21 




572-32 

17741 

Hitachi 

HA17741 

863-25 


Siliconix 

DG181 

H 190-4 


Lambda 

LAS1828 

911-1 


National 

AMI 85 

572-26 




883-6 




f 190-5 


National 

LM1828 

858-120 




572-30 

17747 

Hitachi 

HA17747 

892-4 




? 190-11 

183 

Intersil 

DG183A 

571 -97 


Siliconix 

DG185A 

572-29 

1776 

Motorola 

MCI 776 

866-12 



DG181A 

567-82 




571 -105 




572-33 




866-78 




567-92 



DG183B 

571 -98 



DG185B . 

57246 




879-47 



DG181B 

567-102 




571 -106 




572-50 




H 174-15 




567-112 


Siliconix 

DG183A 

571 -99 


Tl 

TL185C 

572-53 



MC1776C 

866-13 

1810 

Lambda 

LAS1810 

909-90 




571 -107 



TL185I 

572-52 




866-79 


National 

LM1810 

855-133 



DG183B 

571 -100 



TL185M 

572-51 




882-29 

1812 

Lambda 

LAS1812 

909-119 




571 -108 

1850 

National 

LM1850 

856-72 

178 

Siemens 

SI 78 

858-11 


National 

LM1812 

857-89 

1830 

National 

LM1830 

916-57 

1851 

RCA 

CDP1851 

1754-13 




861 -16 




859-159 

1831 

Hughes 

HCMP1831 

414-33 


Western 

CPI 851 

1753-127 

1781 

National 

INS1781 

1753-135 




919-118 




1184-39 

1852 

Hughes 

HCMP1852 

416-136 


Western 

FD1781 

1753-138 

1815 

Lambda 

LAS1815 

910-41 




1754-65 




1754-5 




1763-113 


National 

LM1815 

853-84 



HCMP1831C 

1184-51 


National 

LM1852 

855-182 



FD1781-01 

1753-139 




856-85 


RCA 

CDP1831 

414-35 


RCA 

CDP1852 

416-137 




1763-114 




917-54 




1184-37 




1754-6 

17902 

Hitachi 

HA17902 

867-4 

1818 

Harris 

HI1818A-2 

* 699 




1754-67 




1 206-11 




896-49 




575-69 



CDP1831C 

1184-53 


SSS 

SCP1852 

416-138 

1791 

National 

INS1791 

1753-136 



HI1818A-S 

* 699 


SSS 

SCP1831 

414-37 




1754-7 




1760-164 




575-70 




1754-69 

1853 

Hughes 

HCMP1853 

408-163 


Western 

FD1791 

1753-140 


Lambda 

LAS1818 

910-80 

1832 

Hughes 

HCMP1832 

414-34 




1754-31 




1763-115 


National 

LM1818 

857-140 




1184-40 


National 

LM1853 

855-183 

1796 

Plessey 

SL1796 

915-147 

182 

Intersil 

DG182A 

568-2 




1754-66 


RCA 

CDP1853 

408-164 

18 

Lambda 

LAS18U 

913-59 




568-6 



HCMP1832C 

1184-52 




1754-32 


Teledyne C 

CDA18 

570-30 



DG182B 

568-21 


RCA 

CDP1832 

414-36 


SSS 

SCP1853 

408-165 

18A05 

Lambda 

LAS18A05 

908-80 




568-25 




• 1184-38 




1754-33 

18A12 

Lambda 

LAS18A12 

909-120 



IH182C 

568-22 




1754-68 

1854 

Hughes 

HCMP1854 

417-165 

18A15 

Lambda 

LAS18A15 

910-42 




568-26 



CDP1832C 

1184-54 




625-104 

180 

Cherry 

CS180 

919A-38 



IH182M 

568-3 


SSS 

SCP1832 

414-38 




1754-43 


Intersil 

DG180A 

567-54 




568-7 




1184-36 



HCMP1854C 

625-84 




567-64 


National 

AM182 

*1076 




1754-70 


RCA 

CDP1854 

417-166 



DG180B 

567-55 




567-114 



SCP1832L 

1184-55 




625-105 




567-65 




568-5 

1833 

Hughes 

HCMP1833 

414-40 




1754 44 


Siemens 

UAA180 

584-3 


Siliconix 

DG182A 

568-4 




1185-33 



CDP1854A 

1754-45 




603-80 




568-8 




1754-72 



CDP1854C 

625-85 




916-189 



DG182B 

568-24 



HCMP1B33C 

1185-63 


SSS 

SCP1854 

417-167 


Siliconix 

DG180A 

567-56 




568-28 


RCA 

CDP1833 

41442 




625-106 




567-66 


Tl 

TL162C 

568-20 




1185-35 




1754-46 



DG180B 

567-57 



TL182I 

568-19 




1754-74 



SCP1854L 

625-97 




567-67 



TL182M 

567-116 



CDP1833C 

1185-61 

1855 

RCA 

CDP1855 

1754-15 

1800 

Gl 

LP-1800 

1727-4 , 

1820 

Lambda 

LAS1820 

910-89 


SSS 

SCP1833 

414-44 

1856 

AMI 

SI 856 

854-77 


Harris 

HI1800A-5 

571-96 


National 

LM1820 

851 -39 




1754-76 


Hughes 

HCMP1856 

1754-9 


National 

LM1800 

855-132 




% 173-4 

1834 

Hughes 

HCMP1834 

41441 


RCA 

CDP1856 

1754-10 




1 173-4 




1 173-6 




1185-34 




1 206-14 




1 174-5 




1 174-5 




1754-73 


SSS 

SCP1856 

1754-11 


RCA 

CDP1800 

1 206-9 

1821 

RCA 

CDP1821 

414-13 



HCMP1834C 

1185^ 

1857 

Hughes 

HCMP1857 

1754-27 

1801 

National 

LM1801 

857-78 




1754-61 


RCA 

CDP1834 

414 43 


RCA 

CDP1857 

1754-28 


NEC America fiPDISOI 

853-194 



CDP1821C 

1177-104 




1185-36 




1 206-14 

1802 

Hughes 

HCMP1802 

1753-156 



CDP1821S 

1177-65 




1754-75 


SSS 

SCP1857 

1754-29 




1729-4 

1822 

Hughes 

HCMP1822 

413-170 



CDP1834C 

1185-62 

1858 

Hughes 

HCMP1858 

1754-35 



HCMP1802C 

1753-157 




1754-57 


. SSS 

SCP1834 

414-45 


RCA 

CDP1858 

1754'-36 




1729-4 



HCM1822 

1175-63 




1185-37 


SSS 

SCP1858 

1754-37 


Lambda 

LAS1802 

908-52 


RCA 

CDP1822 

413-183 




1754-77 

1859 

Hughes 

HCMP1859 

1754-39 


RCA 

CDP1802 

1753-158 




1174-101 



SCP1834L 

1185-65 


RCA 

CDP1859 

1754-40 




1743-3 




1754-58 

1835 

Hughes 

HCMP1835 

414-50 


SSS 

SCP1859 

175441 




1 201-17 



CDP1 822C 

1175-64 




1754-79 

186 

Intersil 

DG186A 

569-67 




1 201-18 


SSS 

SCP1822 

413-185 

184 

Intersil 

DG184A 

571 -118 




569-75 




1 206-11 




1754-59 




572-7 



DG186B 

569-68 




1 206-14 

1823 

National 

LM1823 

901 -87 



DG184B 

572-16 




569-76 




1 206-15 


RCA 

CDP1823 

413-159 




572-21 


Siliconix 

DG186A 

569-69 



CDP1802C 

1753-159 




1173-52 



IH184C 

572-17 




569-77 




1743-3 




1754-55 




572-22 



DG186B 

569-70 


SSS 

SCP1802 

1753-162 



CDP1823C 

1173-57 



IH184M 

571 -119 




569-78 




1746-4 

1824 

Hughes 

HCMP1824 

413-146 




572-8 

1860 

National 

LM1860 

851 40 



SCP1802L 

1754-2 




1173-9 


National 

AMI 84 

571 -120 

1861 

Hughes 

HCMP1861 

175448 




1746-4 




1754-51 




572-9 


National 

LM1861 

898-77 

1804 

RCA 

CDP1804 

1753-160 



HCMP1824C 

1173-12 


Siliconix 

DG184A 

572-2 




898-115 



CDP1804C 

1753-161 


Lambda 

LAS1824 

910-115 




572-10 


RCA 

CDP1861 

175449 

1805 

Lambda 

LAS1805 

908-87 


RCA 

CDP1824 

413-147 



DG184B 

572-18 

1862 

National 

LM1862 

898-78 


Arranged alphanumerically from left to right. 
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1862 

NatxKial 

LM1862 

898-116 

1902 

Mitel 

SIL1902AE 

414-5 

1998 

AMI 

S1998C 

854-179 


RCA 

CDP1862 

1754-17 



SIL1902AF 

1178-76 

2 

Datel 

FLT-U2 

915-23 

1863 

RCA 

CDP1863 

1754-19 

1905 

Lambda 

LAS1905 

904-14 



SHM-LM-2 

* 665 


Western 

TR1863 

625-83 

1906 

Lambda 

LAS1906 

904-76 




919-32 



TR1 863-01 

625-96 

1908 

Lambda 

LAS1908 

905-29 



SHM-UI-2M 

* 685 

1864 

RCA 

CDP1064 

1754-21 

191 

Intersil 

DG191A 

570-102 




919-33 

1866 

RCA 

CDP1866 

1754-23 




570-106 


Exar 

KR-R-CHIP 

460-30 

1867 

RCA 

CDP1867 

1754-24 



DG191B 

570-109 




915-181 

1868 

RCA 

CDP1868 

1754-25 




570-113 




1 159-13 

187 

Intersil 

DG187A 

569-88 



IH191C 

570-110 


IMI 

0MNICHIP2 

460-64 




569 -96 




570-114 


Supertex 

SD2 

857-84 



DG187B 

569-105 



IH191M 

570-103 


Teledyne C 

CDA2-3 

567-94 




569-112 




570-107 

2D1 

IPI 

2D1 

916-157 



IH187C 

569-106 


National 

AM191 

570-101 

20V12 

Lambda 

L20V12 

917-143 




569-113 




570-105 

20V15 

Lambda 

L20V15 

917-144 



iHi67M 

569-89 


Siliconix 

DG191A 

570-104 

2OV20 

Lambda 

L2OV20 

917-145 




569-97 




570-108 

20V24 

Lambda 

L20V24 

917-146 


National 

AM187 

569-90 



DG191B 

570-112 

20V28 

Lambda 

L20V28 

917-147 




569-98 




571 -3 

20V5 

Lambda 

L20V5 

917-140 


SiSiTi©ri3 

S1 37 

838-163 



Llai 

ii 171-18 

201/6 

Lambda 

L20V6 

917-141 


Siliconij; 

DG187A 

563-31 


TetefuTiKeri 

1)191 

656 -89 

20v9 

Lamixia 

L20V9 

017-142 




569-99 


Tl 

TL191C 

571 -6 

20 

Burr-Broum 

MP20 

* 659 



DG187B 

569-107 



TL191I 

571-5 




580-1 




569-114 



TL191M 

571 -4 




1753-7 

1872 

Reticon 

RL1872 

916-154 

1910 

Lambda 

LAS1910 

905-71 




1753-64 


Western 

CR1872 

1753-39 

1912 

Lambda 

LAS1912 

906-33 




1759-69 

1877 

National 

LM1877 

852-179 

1913 

National 

LM1913 

919-142 




1760-54 

188 

Intersil 

DG188A 

569-118 

1915 

Lambda 

LAS1915 

907-5 




1763-54 




570-5 

192 

National 

LM192 

*1054 




1 203-4 



DG188B 

570-19 




839-157 


Motorola 

DAC-20 

588-44 




570-23 




890-15 



DAC-20A 

588-40 



IH188C 

570-20 


SGS 

L192-12 

906-90 



DAC-20C 

588-45 




570-24 



L192-15 

906-65 



DAC-20E 

588-41 



IH188M 

570-2 



LI 92-5 

903-46 


PMI 

DAC-20 

588-46 




570-6 

19200 

NPC 

SFF19200 

900-121 




1 167-14 


National 

AM188 

569-116 

193 

National 

AM193 

*1076 




1 179-12 




570-4 




568-117 




1 179-13 


Stiiconi* 

DG188A 

570-3 



LM193 

847-46 



DAC-20A 

588-42 




570-7 



LM193A 

847-2 



DAC-20C 

588-47 



DG188B 

570-22 


Signetics 

LM193 

847-47 



DAC-20E 

588-43 




570-26 



LM193A 

847-3 



OP-20B 

865-135 


Tl 

TL188C 

570-16 


Telefunken 

U193 

860-114 




866-32 



T LI 881 

570-15 


Tl 

LM193 

847-48 




866-128 



TL188M 

569-117 

1933 

National 

INS1933 

1761-51 




868-40 

1880 

National 

LM1880 

859-115 


Western 

SOI 933 

625-47 



OP-20C 

866-33 


Stgnetics 

LM1880 

859-124 




1761 -.5.3 




866-129 

1881 

Western 

DM1881 

1753-131 



SDI 933-0 1 

625-48 




869-6 

1883 

AMI 

S1883 

* 629 

194 

National 

AM194 

*1076 



OP-20F 

865-136 




625-63 




569-9 




866-34 


Western 

DM1883 

1753-132 



LM194 

842-27 




866-130 




1763-101 


SGS 

L194-12 

905-99 




. 868-41 

1886 

National 

LM1889 

856-21 



L194-15 

906-75 




889-3 




860-164 



LI 94-5 

903-55 



OP-20G 

666-35 

183 

Intersil 

DG169A 

570-81 

1941 

Western 

BR1941 

460-19 




866-131 




570-85 




626-40 




869-7 



DG189B 

570-82 



BR1941-05 

626-41 



OP-20H 

B66-36 




570-86 



BR1941-06 

626-42 




866-132 


Siliconix 

DG189A 

570-83 

195 

Nationa! 

LM195 

915-155 




869-23 




570-87 




? 186-15 


Rockwell 

A20XX 

1752-75 



DG189B 

570-84 

1953 

Western 

TR1953 

625 -114 

200 

Essex 

SX200 

1753-27 




570-88 

1971 

National 

INS1971 

1760-122 




1723-4 

1890 

National 

LM1890 

917-6 


Western 

UC1971 

626-17 


Exar 

XR-S200 

899-100 

1891 

National 

LM1891 

917-7 




1753-147 


Harris 

HI20D-2 

* 692 

1892 

National 

LM1892 

917-8 

1976 

V. 

TMS1976 

857-132 




567-36 

19 

Lambda 

LAS19CB 

906-44 




1753-82 



HI200-5 

* 692 



LAS19U 

912-45 

198 

AMD 

LF198 

919-15 




567-47 

190 

Intersil 

DG190A 

570 -89 


Fairchild 

HAF198 

919-37 


IMI 

MV200 

417-134 




570-93 


National 

LF198 

919-65 




460-55 



IH190M 

570-90 


Sixties 

LF198 

919-73 


Intersil 

IH200C 

567-44 




570-94 

1983 

Western 

TR1983 

625-45 



IH200M 

567-39 


National 

AM190 

570-91 




1760-112 



200 

912-30 




570-95 

1988 

AMI 

S1988E 

854-180 


Master Logic 

ML200 

417-151 


Siemens 

S190 

584-58 



S1988F 

854-181 




460-69 


Siliconix 

DG190A 

570-92 

199 

National 

LM199 

*1062 


National 

LM200 

912-32 




570-96 




918-92 




1 188-12 



DG190B 

570-97 




1 192-5 


Panasonic 

OM200 

851 -22 




570-99 




% 192-15 


SGS 

L200 

912-46 


Telefunken 

U190 

859-126 




1 192-17 


Signetics 

OM200 

851 -24 

1900 

National 

LM1900 

867-80 



LM199A 

*1062 


Silicon G 

SG2Q0 

912-36 




897-29 




918-96 


Siliconix 

DG200 

1 190-5 


Raytheon 

LM19Q0 

867-81 




1 192-5 



DG200A 

567-38 


Tl 

LM1900 

867 -82 




1 192-15 



DG200B 

567-50 




897 -30 




f 192-17 



DG200C 

567-51 

1902 

Hitachi 

HA1902 

624-13 


Raytheon 

LM199 

918-104 


Undrode 

PF200 

917-35 


Mitel 

SIL1902A 

414-4 



LM199A 

918-107 



PR200 

917-36 




1178-75 

1998 

AMI 

SI 998 A 

854-178 

2000 

AMI 

S2000 

*1765 


Base 

Number Source Oevtce Page-Une 
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PART NUMBER INDEX 



Bate \ 
Nurnbw! 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page^jne 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

2004 

Signetics 

ULN2004 

843-106 

202 

Plessey 

NOM202 

1159-2 

2051 

NCR 

NCR2051 

1159-7 

208 

PMI 

PM208A 

870-17 


' Sprague 

ULN-2004A 

622-100 


SGS 

L202 

622-131 


Nitron 

NC2051 

1159-8 


Raytheon 

LM208 

873-53 




843-123 




843-111 

2054 

SGS 

TDA2054 

840-34 



LM208A 

870-19 




1 170-7 


Silicon G 

SG202 

862-45 


Sprague 

ULN-2054A 

843-27 


Signetics 

LM208 

873-55 



ULS-2004H 

843-128 

2020 

AD 

AD2020 

582-40 

2055 

Gl 

ER2055 

1159-10 



LM208A 

870-21 


Tl 

ULN2004A 

622-104 


Micro Net 

MN2020 

840-46 


Harris 

HA-2055 

* 960 


Silicon G 

SG208 

873-57 




843-138 


SGS 

TDA2020 

852-172 




888-23 



SG208A 

870-23 

2005 

Harris 

HA-2005 

840-3 




f 168-18 



HA-2055A 

* 960 

2081 

Sprague 

ULN-2081A 

843-64 


HyComp 

M/DA2005 

596-39 


SSM 

SSM2020 

* 564 




886-45 

2082 

Sprague 

ULN-2082A 

843-72 



M/DA2005-1 

591 -10 




839-130 


NCR 

NCR2055 

1159-11 

2083 

Sprague 

ULN-2083 

843-8 


Micro Net 

MN2005 

918-172 




840-188 


Nitron 

NC2055 

1159-12 



ULS-2083 

843-9 



MN2005H 

918-173 




917-90 

206 

AMD 

LM206 

845-14 

2085 

SGS 

L2085 

905-38 


SGS 

L2005 

903-127 




1 185-2 


National 

LM206 

845-16 

2086 

Sprague 

ULN-20e6 

842-192 


Sprague 

ULN-2005A 

622-85 

2021 

Sprague 

ULN-2021A 

622-118 




1 172-1 

2089 

NEC America fiPB2089 

1172-76 




843-124 




843-152 


Panasonic 

AN206 

860-36 

209 

CMA 

FX-209 

1 176-18 

2007 

EA 

EA2007 

605-32 

2022 

Sprague 

ULN-2022A 

622-136 


Tl 

LM206 

845-18 



FX209 

900-71 

2009 

National 

AM2009 

574-60 




843-153 

2060 

Harris 

HA-2060 

* 962 


EsirchM 

tiA209 

* 934 



AM2009C 

574-61 

2023 

Sprague 

ULN-2023A 

622-88 




887-43 



rtA209M 

* 934 

201 

AD 

AD201A 

874-50 




843-154 



HA-2060A 

* 962 




903-72 


AMD 

LM201 

881 -2 

2024 

SGS 

L2024 

908-27 




886-38 


Motorola 

LM209 

1 187-13 



LM201A 

874-52 


Sprague 

ULN-2024A 

622-102 

2061 

Sprague 

ULN-2061 

622-27 



LM209H 

903-24 


Fairchild 

mA201AM 

874-54 




843-155 




842-94 



LM209K 

903-75 



HA201M 

884-33 

2025 

Sprague 

ULN-2025A 

622-89 

2062 

Sprague 

ULN-2062 

622-28 


National 

LM209 

1 188-3 


Harris 

HI201-2 

* 694 




843-156 




842-95 




1 188-5 




568-43 

2026 

MOS 

MCS2028002 

1 197-14 

2064 

Gl 

SL5-2064 

1192-98 



LM209H 

*1060 



HI201-5 

* 694 

2027 

MOS 

MCS2027 

1157-19 



SL6-2064 

1192-99 




903-28 




568-51 

203 

Panasonic 

AN203 

851 -64 


Sprague 

ULN-2064 

622-37 



LM209K 

*1060 


Intersil 

1H201C 

568-39 


SGS 

L203 

622-81 




842-97 




903-79 



IH201M 

568-35 




843-112 


Tl 

ULN2064 

622-49 


Raytheon 

LM209H 

903-35 



201 A 

874-56 

2030 

EA 

EA2030 

605-33 




842-121 



LM209K 

903-83 


Motorola 

LM201A 

874-58 


SGS 

TDA2030 

852-173 

2065 

Harris 

HA-2065 

* 962 


Signetics 

LM209DA 

903-57 


National 

LH201 

884-30 


SSM 

SSM2030 

* 564 




888-19 




903-87 




1 165-19 




856-110 



HA-206SA 

* 962 



LM209DB 

903-37 



LM201 

884-34 




899-88 




886-39 




903-109 




1 165-19 

2031 

Sprague 

ULN-2031A 

843-79 


Sprague 

ULN-2065 

622-38 


Silicon G 

SG209K 

903-90 




f 166-1 

2032 

Sprague 

ULN-2032A 

843 -80 




842-98 



SG209T 

903-40 



LM201A 

874-60 

2033 

Sprague 

ULN-2033A 

843-81 


Tl 

ULN2065 

622-50 


Tl 

LM209 

903-43 




1 166-15 

2036 

NPC 

SFC2036 

842-87 




842-122 

21 

Beckman 

833-21 

863-103 




H 166-16 

204 

Micro Net 

MN204 

436-34 

2066 

Sprague 

ULN-2066 

622-39 




876-46 




1 166-17 


Motorola 

LM204 

1 187-13 




842-99 


Burr-Brown 

MP21 

* 659 




1i 167-3 



LM204H 

913-97 

2067 

Sprague 

ULN-2067 

622-40 




580-2 



RA201 

*1073 


National 

LM204 

913-99 




842-100 




1751-98 


Plessey 

NOM201 

1159-1 




f 187-16 

2068 

Sprague 

ULN-2068 

622-41 




1757-94 


Raytheon 

LH201 

884-31 




1 188-2 




842-101 




1757-187 



LM201 

884-35 




H 188-4 

2069 

Sprague 

ULN-2069 

622-42 




1759-147 



LM201A 

875-4 




1 188-12 

* 



842-102 




1761 -188 


RCA 

CA201 

884-36 


Plessey 

NOM204 

1159-3 

207 

AMD 

LM207 

874-24 




1763-55 



CA201A 

875-6 


SGS 

L204 

843-113 


CMA 

FX207 

901 -155 




f 203-4 


SGS 

L201 

622-113 


Silicon G 

SG204 

913-103 


Fairchild 

HA207M 

874-26 



UAF21 

* 921 




843-110 


Tl 

LM204 

913-106 


Inters^ 

207 

874-28 




915-14 


Siemens 

SAS201 

462-150 

2040 

SSM 

SSM2040 

* 565 


Motorola 

LM207 

874-30 



UAF21H 

* 921 


Signetics 

' LM201 

884-37 




857-35 


National 

LM207 

874-32 




915-15 



LM201A 

875-8 




915-32 


Raytheon 

LM207 

874-36 


Rockwell 

A21XX 

1752-97 


Silicon G 

SG201 

884-38 

2045 

Sprague 

ULS-2045 

842-190 


RCA 

CA207 

874-38 

21 HOI 

Synertek 

SY21H01 

1174-84 



SG201A 

875-10 

2046 

NPC 

SFC2046 

842-165 


Signetics 

LM207 

874-40 



SY21H01-2 

1174-90 


Siliconix 

DG201A 

568-59 


Sprague 

ULN-2046 

842-191 


Silicon G 

SG207 

874-42 

21H02 

Synertek 

SY21H02 

1177-61 



DG201B 

568-62 

2047 

Sprague 

ULN-2047A 

843-42 


Tl 

LM207 

874-44 



SY21H02-2 

1177-64 



DG201C 

568-63 

2048 

Hughes 

HDSR2048 

1188-2 

2070 

Sprague 

ULN-2070 

622-43 

21H11 

Synertek 

SY21H11 

1174-83 


Tl 

LM201A 

875-12 


Reticon 

RL2048 

916-155 




842-103 



SY21H11-2 

1174-89 

2010 

SGS 

TDA2010 

852-171 

205 

AMD 

LM205 

913-2 

2071 

Sprague 

ULN-2071 

622-44 

21H12 

Synertek 

SY21H12 

1174-82 




1 168-18 


CMA 

FX205 

898-184 




842-104 



SY21H12-2 

1174-88 

2011 

Sprague 

ULN-2011A 

622-117 




919-115 

2074 

Sprague 

ULN-2074 

622-45 

21L02 

Fairchild 

21L02 

*1275 




843-141 




1 182-9 




842-105 



21L02F 

1177-113 

2012 

SGS 

L2012 

906-29 


Exar 

XR205 

899-91 

2075 

SGS 

L2075 

904-91 



21L02H 

1177-78 


Sprague 

ULN-2012A 

622-135 




899-101 


Sprague 

ULN-2075 

622-46 


Synertek 

SYIIIC21U12-1 

1178-50 




843-142 


Intersil 

205 

913-5 




842-106 



SYMC21L02B 

1178-16 

2013 

Sprague 

ULN-2013A 

622-86 


Motorola 

LM205 

913-7 

2076 

Sprague 

ULN-2076 

622-47 



SY21L02 

1178-83 




843-143 




1 187-13 




842-107 



SY21L02-1 

1178-49 

2014 

Sprague 

ULN-2014A 

622-101 


National 

LM205 

913-9 

2077 

Sprague 

ULN-2077 

622-48 



SY21L02B 

1178-15 




843-144 




1 187-16 




842-108 

21L021 

Fairchild 

21L021 

1178-24 

2015 

SGS 

L2015 

906-122 




1 188-2 

208 

AD 

AD20e 

873-39 

21L022 

Fairchild 

21L022 

1178-68 


Sprague 

ULN-2015A 

622-87 


Raytheon 

LM205 

913-13 



AD208A 

870-5 

21L14 

Motorola 

MCM21L14-20 

1178-119 




843-145 


Siemens 

SAJ205 

856-164 


AMD 

LM208 

873-37 



MCM21U4-25 

1179-25 

2017 

SGS 

L2017 

907-11 



TCA205 

857-120 



LM208A 

870-3 



MCM21L14-30 

1179-62 


SMC 

COM2017 

625 -67 


Silicon G 

SG206 

913-15 


Fairchild 

frA208AM 

870-7 



MCM21Lt445 

1179-124 



COM2017H 

625-76 


Tl 

LM205 

913-17 



fiA208M 

873-41 

210 

AMD 

LM210 

862-13 

2018 

NPC 

SFC2018 

842-72 

2050 

Gl 

ER2050 

1 193-18 


Intersil 

208 

873-43 


Dionics 

DI210 

602-156 

202 

AMD 

LM202 

862-41 



SL5-2050 

1192-78 



208A 

870-9 


Exar 

XR210 

898-20 


Fairchild 

CCD202 

916-162 



SL6-2050 

1192-79 


Motorola 

LM208 

873-45 




901-91 


Intersil 

IH202C 

568-40 


Harris 

HA-20S0 

* 960 



LM208A 

870-11 



XR21(»4 

898-21 



IH202M 

568-36 




887-44 


National 

LM208 

873-47 




901-92 



202 

862-47 



HA-20S0A 

* 960 




1 166-2 


kitersil 

210 

862-17 


National 

LM202 

862-46 




886-44 




1 167-2 


Nationai 

LM210 

862-14 




1 162-9 


SSM 

SSM2050 

* 565 



LM208A 

870-13 




1 180-21 




1 172-1 




856-112 




1 188-3 


Panasonic 

AN210 

851 -65 


Panasonic 

AN202' 

859-116 

2051 

Gl 

ER2051 

1159-6 


PMI 

PM208 

873-51 


Signetics 

TCA210 

851 -143 


' Arranged atphanumerically from left to right. 
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Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Rsge-Line 

210 

Silicon G 

SG210 

862-12 

2102 

NEC Micro 

)iPD2102AL-2 

1177-83 

211 

National 

LF211 

846-4 

2112 

Synertek 

SY2112-2 

/1 176-31 

2100 

Gl 

SL5-C2100 

1193-14 



^PD21l)2AL-4 

*1591 



LM211 

845 -39 



SY2112A 

,1175-41 


NPC 

SFC2100 

912-33 




1178-31 



* 

H 167-3 



SY2112A-2 

1175-2 


Sanyo 

LA2100 

855-102 



;rPO2102ALC 

*1591 




11 171 -16 



SY2112A-4 

1175-95 


Tl 

EPN2100 

f 184-4 



)iPD2102ALC-2 

*1591 




« 172-2 

2113 

Nations! 

LM21 1 3 

855 =35 


TRW 

CA21 00 

858-38 



fiPD21Q2ALC4 

*1591 




ii 172-5 




860-29 

2101 

AMD 

LH2101A 

889-30 


SGS 

M2102A 

1178-6 


Panasonic 

AN211 

855-139 

2114 

AMI 

S2114 

*1196 



2101 

1176-59 



M2102A-2 

1177-85 


Raytheon 

LM211 

845-45 



S2114-1 

*1196 



2101-1 

1175-123 



M2102A-4 

1178 -34 


RCA 

CA211 

845-43 




1178-95 



2101-2 

1176-39 



M2102A-6 

1178-73 


Siemens 

SAS211 

462-151 



S2114-2 

*1196 


Intel 

2101 

11 195-13 



M2102AL 

1178 -7 


Signetics 

LM211 

845-47 




1179-20 



2101A-4 

1175-103 



M2102AL-2 

1177-86 


Silicon G 

SG211 

845-49 



S2114-3 

*1196 


Intersil 

LH2101A 

889-32 



M2102AL-4 

1178-35 

2110 

Hitachi 

HM2110 

420-17 




1179-81 


National 

LH2101A 

889-33 


Signetics 

21 02 A 

1178-4 




1176-94 



S2114A-1 

*1196 



MM2101A 

1175-50 



2102A-2 

1177-84 



HM2110-1 

1176-83 




1178-96 




ViTy-OI 



21U2A-4 

1178-32 



HM2 110-2 

1176-82 



S2114A-2 

*1196 



MM2101A-2 

1175-11 



21 02 A-6 

1178-74 


Intersil 

LH2110 

862-22 




1179-21 



MM2101A-4 

1175 -105 



2102AL 

1178-5 


National 

LH2110 

862-23 



S2114A.3 

*1196 



MM2101A-4L 

1175-106 



2102AL-4 

1178-33 


Sprague 

ULN-2110 

855-155 




1179-82 



MM2101A-6 

1176-42 


Synertek 

SYMC2102A 

1178-9 


Teiedyne C 

2110BE 

567-15 



S2114H 

*1196 



MM2101A-6L 

1176-43 



SY2102 

1178-82 

2111 

AMD 

LH21 1 1 

847-16 




1178-87 


NEC Micro 

mPD2101 

*1586 



SY2102A 

1178-8 



2111 

1176-56 



S2114L-1 

*1196 



|iPD2101AL 

*1586 


Tl 

TMS2102 

K 197-7 



2111-1 

1175-117 




1178-97 




1175-52 

2102L1 

Fairchild 

2102L1 

*1275 



2111-2 

1176-33 



S2114L-2 

*1196 




1761 -108 




1178-22 


Intel 

M2111A 

1175-96 




1179-22 



|J>O2101AL-2 

*1586 



2102L1M 

*1275 



2111 

H 195-13 



S2114L-3 

*1196 




1175-12 




1178-23 


Intersil 

LH2111 

847-18 




1179-83 



fiPKIOIAL-4 

*1586 

2102L2 

Fairchild 

2102L2 

*1275 


National 

LH2111 

847-19 


EMM/Semi 

L2114-2 

*1222 




1175-107 




1178-66 



LM2111 

855 -34 




1178-103 



HPD2101ALC 

*1586 



2102L2M 

*1275 




860-28 



L2114-3 

*1222 



MPtHIOIALC-2 

*1586 




1178-67 




11 174-5 




1179-47 



MP02101ALC4 

*1586 

21021 

Fairchild 

21021 

*1275 



MM2111 

1175-43 



L2114U 

*1222 


Raytheon 

LH2101A 

889-35 




1178-20 



MM2111A-L 

1 1 75 -44 




1179-109 


Signetics 

LH2101A 

889-37 



21021M 

*1275 



MM2111A-2 

1175-5 



2114 

*1222 



2101A 

1175-53 




1178-21 



MM2111A-2L 

1175-6 




1179-108 



2101A-1 

1176-61 

21022 

FairchHd 

21022 

*1275 



MM2111A-4 

1 1 75 -98 



2114-2 

*1222 



2101A-4 

1175-108 




1178-64 



MM2111A-6 

1176-34 




1178-102 



2101 A-6 

1 1 76 -44 



21022M 

*1275 



MM2111A-6L 

1176-35 



2114-3 

*1222 


Synertek 

SY2101 

1176-62 




1178-65 


NEC Micro 

(UPD2111 

*1595 




1179-46 



SY2101-1 

1176-7 

2104 

Intel 

21 04 A 

1170-42 




1761 -109 


Fairchild 

2114 

*1281 



SY2101-2 

1176-45 




t 195-12 



/IPD2111AL 

*1595 




1179-111 



SY2101A 

1175-54 




f 203-17 




1175-45 



2114-DC 

*1281 



SY2101A-2 

1175-13 



2104A-1 

1169-49 



|iPI»111AL-2 

*1595 



2114-DL 

*1281 



SY2101A-4 

1175-109 



2104A-2 

1169-65 




1175-7 



2114-DM 

*1281 

2102 

AMD 

2102 

1178 -81 



2104A-3 

1169-99 



;iP02111AL-4 

*1595 



2114-FC 

*1281 



2102-1 

1178-44 



2104A-4 

1170-14 




1175-99 



2114-PC 

*1231 



2102-2 

1178-58 


NPC 

SFC2104 

913-100 



mPD2111ALC 

*1595 



2114-2 

*1281 


Fairchild 

2102 

*1275 

2105 

Hitachi 

HM2105 

420-5 



)iP02111ALC2 

*1595 




1178-104 



2102F 

*1275 




1173-80 



MP02tt1MX-4 

*1595 



2114-20C 

*1281 




1177-110 


NPC 

SFC2105 

913-10 


NPC 

SFC2111 

845-40 



2114-2PC 

*1281 



2102FM 

*1275 

2106 

Hitachi 

HM2106 

420-6 


Raytheon 

LH21 1 1 

847-21 



2114-3 

*1281 




1177-111 




1173-71 


RCA 

CA2111 

860-49 




1179-48 



2102H 

*1275 

2107 

Intel 

2107A 

fl 195-15 



CA2111A 

855-49 



2114-3DC 

*1281 




1177-74 




203-17 


Signetics 

LH2111 

847-23 



2114-3DL 

*1281 



2102HM 

*1275 



2107A-1 

1170-13 



ULN2111 

855-75 



2114-3DM 

*1281 




1177-75 



2107B 

195-15 




860-66 



2114-3FC 

*1281 



2102L 

*1275 




1 203-17 




1 182-8 



2114-3PC 

*1281 



2102LFM 

1177 -112 



2107C 

1169-122 



2111A 

1175-46 



2114L 

*1281 



2102LH 

*1275 



2107C-1 

1169-58 



2111A-1 

1176-57 




1179-112 




1177-76 



2107C-2 

1169-85 



2111A-4 

1175-100 



2114L-DC 

*1281 



2102LHM 

*1275 



2107C-4 

1170-32 



21 11 A-6 

1176-36 



2114L-DL 

*1281 




1177-77 


NPC 

SFC2107 

874 -33 


- Sprague 

ULN-21 1 1 

855-79 



2114L-OM 

*1281 


Intel 

M2102A-4 

1178-26 


SGS 

M2 107 

1169-94 




860-69 



2114L-FC 

*1281 



2102 

11 195-13 



M2 107-4 

1170-12 


Synertek 

SY21 1 1 

1176-58 



2114L-PC 

*1281 



2102A 

1177-114 



M2107-6 

1170-53 



SY2111-1 

1175-122 



21141.-2 

*1281 



2102A-2 

1177 -79 


Teledyne C 

2107BE 

567-17 



SY2111-2 

-1176-37 




1178-105 



2102A-4 

1178-25 

2108 

Intersil 

LH2108A 

888-33 



SY2111A 

1175-47 



2114L-20C 

*1281 



2 102 A-6 

1178-69 


National 

LH2108 

889 -9 



SY2111A-2 

1175-8 



2114L-2PC 

*1281 



2102AL 

1177-115 



LH2108A 

888 -34 



SY2111A-4 

1175-101 



2114L-3 

*1281 



2102AL-2 

1177-80 


NPC 

SFC2108 

866-59 

2112 

AMD 

2112 

1176-53 




1179-49 



2102AL-4 

1178-27 




873-48 



2112-1 

1175-110 


Intel 

M2114A 

1179-116 


National 

MM2102 

I 196-18 



SFC2108A 

870-14 



2112-2 

1176-27 



2114 

1179-114 



MM2102A 

1177-116 


PMI 

PM2108 

889-11 


Intel 

2112 

« 195-13 



2114-2 

>1178^T09 




1/61 -116 



PM2108A 

888 -36 


National 

MM2112A-L 

1 1 75 -39 



2114-3 

1179-53 



MM2102A-2 

1177-81 


Signetics 

LH2108 

889-13 



MM2112A-2 

1174-108 



2114L 

1179-115 



MM2102A-2L 

1177-82 



LH2108A 

888 -38 



MM2112A-2L 

1174-109 



2114L-2 

1178-110 



MM2102A-4 

1178-29 

2109 

Intel 

2109-2 

1170-58 



MM2112A-4 

1175-92 



2114L-3 

1179-54 



MM2 102 A-6 

,1178-70 



2109-4 

1170-65 



MM2112A-4L 

1175-93 


Intersil 

2114 

1179-117 



MM2102AL 

1178-2 


NPC 

SFC2109 

903-30 



MM2112A-6 

1176-28 



2114-2 

1178-111 



MM2102AL-4 

1178-30 



SFC2109M 

903-81 



MM2112A-6L 

1176-29 



2114-3 

1179-55 



MM2102AL-6 

1178-71 

211 

AD 

AD211 

845 -32 


Signetics 

2112A 

1175-40 



2114L 

1179-118 


NEC Micro 

HPD2102 

*1591 


AMD 

LF211 

845-60 



2112A-1 

1176-54 



2114L-2 

1178-112 



HPD2102AL 

*1591 



LM211 

845 -51 



2112A-4 

1175-94 



2114L-3 

' 1179-56 




1178-3 


Fairchild 

CCD211 

916-164 



2112A-6 

1176-30 


Maruman 

MIC2114 

1179-120 




1761 -117 


Intersil 

211 

845-35 


Synertek 

SY2112 

1176-55 



MIC2114-2 

1178-115 



MPD2102AI-2 

*1591 


Motorola 

LM211 

845-37 



SY2112-1 

1175-116 



MIC2114-3 

1179-56 
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2114 

Maruman 

MIC2114L 

1179-121 

2124 

Sprague 

ULN-2124 

859-19 

2147 

.Motorola 

MCM2147-70 

*1510 

220 

National 

LM220H 

*1061 



MIC2114L-2 

1178-116 

2125 

Intel 

M212SA 

*1416 




118085 



LM220K 

*1061 



MIC2114L-3 

1179-59 




1177-4 



MCM2147-85 

*1510 


Panasonic 

AN22D 

857-183 


Motorols 

MCM2114 

*1528 



M2125AL 

*1416 




1180-100 


Signetics 

TCA220 

893-43 



110112114-20 

*1528 




1177-41 


National 

MM2147 

118086 


Silicon G 

SG220-05K 

908-91 




1178-118 



2125 

*1416 



MM2147-3 

1180-69 



SG220-05P 

908-92 



MCM21 14-25 

*1528 



2125A 

*1416 


NEC Micro 

tiPD2147 

*1609 



SG220-05R 

908-77 




1179-24 




1176-104 




118087 



SG22085T 

908-72 



M0421 14-30 

*1528 



2125A-2 

*1416 



^P02147-3 

*1609 



SG220-12K 

910-4 




1179-61 




1177-23 




1180-70 



SG220-12P 

910-5 



IICU211445 

*1528 



2125AL 

*1416 



MPD2147D 

*1609 



S6220-12R 

909-116 




1179-123 




1176-105 



/iPD2147D8 

*1609 



SG220-12T 

909-101 


National 

AH2114 

570-17 



212SAL-2 

*1416 



^PD2147L 

1180-88 



SG220-15K 

. 910-48 



AH2114C 

570-27 




1177-24 


Synertek 

2147 

1180-89 



SG220-15P 

910-49 



MM2114 

1179-125 


Sprague 

ULN-2125 

860-7 



2147-3 

1180-71 



SG220-15R 

910-38 



MM2114-2 

1178-120 

2126 

Teledyne C 

2126BG 

569-110 



2147L 

1180-90 



SG220-15T 

910-22 



MM2 114-3 

1179-63 

2127 

Sprague 

ULN-2127 

859-20 

215 

Exar 

XR215 

* 922 



SG2208.2K 

909-11 



MM2114L 

1180-2 

2128 

Gl 

SL5-C2128 

1193-27 




898-45 



SG220-5.2P 

909-12 



MM2114L-2 

1178-121 



SL5-2128 

1193-21 




1 172-7 



SG220-5.2R 

908-117 



MM2114L-3 

1179-65 

213 

SDiconix 

DF213 

861 -184 




1 185-4 



SG220-5.2T 

908-114 


NEC lMcio UPD2114 

*1604 

2136 

Fairchild 

HA2136 

855-17 



XR215M 

* 922 

220H12 

National 

LM220H12 

*1061 



mPD2114L 

*1604 


Sprague 

ULN-2136 

855-80 




898-46 




909-98 




1180-3 

2139 

Sprague 

ULN-2139 

884-46 


Panasonic 

AN215 

851 -196 

220H15 

NationM 

LM220H15 

*1061 



fiP02114L-1 

*1604 



ULS-2139 

876-51 




853-55 




910-19 




1179-66 

214 

Panasonic 

AN214 

851-195 


Siliconix 

DF215 

461-2 

220H18 

National 

LM220H18 

*1061 



)xP02114L-2 

*1604 


Siconix 

DF214 

861 -185 




902-121 




910-68 




1179-26 

2140 

SGS 

TDA2140 

858-187 




1 191-13 

220H24 

NationM 

LM220H24 

*1061 



)iP02114lC-1 

*1604 


Sprague 

ULN-2140 

571 -39 

2150 

AMI 

S2150 

175483 




910-100 



(iPOtlMLM - 

*1604 



ULS-2140 

571-42 




1722-1 

220H5.0 

National 

LM220H5.0 

*1061 



fiPD2114U} 

*1604 


Telelunken 

TDA2140 

859-38 



S2150A 

1754-84 




90885 



|il>D2114U)-1 

*1604 

2141 

EMM/Semi 

2141-2 

1180-108 




1722-1 

220H5.2 

Nabonal 

LM220H52 

*1061 



|iP0211«JM 

*1604 



2141-3 

1181-4 


SGS 

TDA2150 

858-188 




908-107 


Rockwell 

R2114 

1180-4 



2141-4 

1181-20 


Telelunken 

TDA2150 

859-39 

220H6,0 

National 

LM220H6.0 

*1061 


Synertek 

SYM2114 

1180-9 


Intel 

2141 

*1418 

2151 

Sprague 

ULN-2151 

880-26 




909-27 



SYM2114-3 

1179-70 



2141-2 

*1418 



ULS-2151 

874-17 

2201-18.0 

National 

LM220Ha0 

*1061 



SY2114 

1180-6 




1180-109 


Telefunken 

TDA2151 

859-40 




909-55 



SY2114-2 

1178-123 



2141-3 

*1418 


TMX 

TMX2151 

463-2 

220H9.0 

National 

LM220H9.0 

*1061 



SY2114-3 

1179-67 




1181-5 



2151 

1 157-13 




909-79 



SY2114L 

1180-7 



2141-4 

*1418 

216 

AMD 

LM216 

885-13 

220K12 

National 

LM220K12 

*1061 



SY2114L-2 

1179-2 




1181-22 



LM216A 

875-53 




909-112 



SY2114L-3 

1179-68 



2141-5 

*1418 


Ferranti 

ZNA216 

584-51 

220K15 

NatkHiM 

LM220K1S 

*1061 



SY2114LV 

1180-8 




1181-48 


National 

LM216 

885-15 




910-34 



SY2114LV-2- 

1179-3 



2141L-3 

*1418 



LM216A 

866-57 

220K18 

National 

LM220K18 

*1061 



SY2114LV-3 

1179-69 




1181-6 




875-55 




910-76 

2115 

Intel 

M2115A 

*1416 



2141L-4 

*1418 




1 167-7 

220K24 

National 

LM220K24 

*1061 




1177-3 




1181-23 


Raytheon 

LM216 

885-17 




910-111 



M211SAL 

*1416 



2141L-5 

*1418 


Siliconix 

DF216 

461 -4 

220K5.0 

National 

UII220K5.0 

*1061 




1177-40 




1181 -49 

2180 

SGS 

TDA2160 

858-189 




908-84 



211S 

*1416 


Sprague 

ULN-2141 

571-40 


Telelunken 

TDA2160 

859-41 

220K5.2 

National 

01220X52 

*1061 



2115A 

*1416 



ULS-2141 

571-43 

2161 

Telefunken 

TDA2161 

859-42 




909-4 




1176-102 


TMX 

TMX2141 

463-1 

2164 

Hughes 

HDSR2164 

11878 

220K6.0 

National 

LM220K6.0 

*1061 



2115A-2 

*1416 



2141 

11 157-13 

217 

Motorola 

LM217 

912-106 




909-39 




1177-20 

2142 

Intel 

M2142 

1180-18 


National 

LM217 

*1060 

220K8.0 

Itaikmal 

UIII220K8X 

*1061 



2115AL 

*1416 



2142 

1180-16 




1 188-9 




909-68 




1176-103 



2142-2 

1179-10 




1 188-10 

220K9.0 

Nationai 

LM220K9.0 

*1061 



211 SAL-2 

*1416 



2142-3 

1179-73 




1 188-11 




909-84 




1177-21 



2142L 

1180-17 



LM217H 

*1060 

2200 

AMI 

S2200 

1722-2 

2116 

Intel 

2116 

1 203-17 



2142L-2 

1179-11 




912-109 



S2200A 

1722-2 

2117 

Intel 

2117 

1 203-16 



2142L-3 

1179-74 



LM217HV 

*1060 


Exar 

XR2200 

622-62 



2117-2 

1170-76 


Sprague 

ULN-2142 

571-41 




913-36 



XR2200M 

622-64 



2117-3 

1170-93 



ULS-2142 

571-44 



UIII217HVH 

*1060 


Fairchild 

SH2aX)C 

436-31 



2117-4 

1170-112 


Synertek 

SY2142 

1180-19 


Panasonic 

AN217 

851 87 




620-167 




1171-6 



SY2142-2 

1179-12 


Silicon G 

SG217K 

912-112 



SH2200M 

436-32 

2118 

Intel 

2116 

*1417 



SY2142-3 

1179-75 



SG217T 

912-100 




620-168 



2118-2 

*1417 



SY2142L 

1180-20 


Tl 

LM217 

912-115 


Micro NM 

MN2200 

839-97 




1170-66 



SY2142L-2 

1179-13 

2171 

Sprague 

ULN-2171 

879-48 




839-119 



2118-3 

*1417 



SY2142L-3 

1179-76 



ULS-2171 

871-45 




1 183-7 




1170-68 

2147 

AMI 

S2147 

*1200 

218 

AMO 

LM218 

877-18 



MN2200H 

839-98 



21164 

*1417 




1180-96 


Fairchild 

/xA218 

877-20 




839-120 




1170-69 



S2147-3 

*1200 


National 

LM218 

877-22 


NEC America pPB2200 

1173-101 



2118-7 

*1417 




1180-73 


Raytheon 

LM218 

877-26 


NPC 

SFC2200 

912-34 




1170-72 


Fujitsu 

MBM2147E 

1180-82 


Tl 

LM218 

877-28 


Sanyo 

LA2200 

919-169 


NPC 

SFC2118 

864-90 



MBM2147H 

1180-66 

219 

AMD 

LM219 

847-41 


Tl 

TMS2200 

1 161-7 




877-23 



MBM2147N 

1180-104 


National 

LM219 

847-43 

22001 

RCA 

CD22001 

861 -160 


Silicon G 

SG2118 * 

873-35 


Intel 

M2147 

1180-99 


Panasonic 

AN219 

855-106 

22003 

RCA 

CD22003 

861 -161 



SG2118A 

870-25 



2147 

*1419 


Signetks 

LM219 

847-45 

22006 

RCA 

CD22006 

861 -162 

212 

AMO 

LM212 

866-50 




1180-80 

2190 

SGS 

TDA2190 

860-59 

22007 

RCA 

C022007-2 

861 -46 




873-31 



2147-3 

*1419 

2193 

AMI 

S2193 

856-152 

22008 

RCA 

CD22008-1 

861 -183 


National 

LM212 

866-56 




1180-67 




1 173-19 

2201 

AMD 

LH2201A 

889-31 




873-33 



2147L 

*1419 

22 

BwT-Bro«m 

MP22 

* 659 


Exar 

XR2201 

* 931 

2120 

Micro Net 

MN2120 

839-55 




1180-84 




17538 




622-107 




916-38 


Motorola 

MCM2147 

*1510 




1753-65 




843-84 




917-174 



IICII2147-100 

*1510 




1759-148 



XR2201CP 

* 931 



MN2120H 

839-56 




1180-105 




1760-55 



XR2201M 

* 931 




916-39 



MCM2147-55 

*1510 




1763-56 




622-108 




917-175 




1180-68 

220 

Dionics 

DI220 

602-157 




843-85 


Arranged alphanumerically from left to right. 
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Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Pege-Une 

Base 

Number 

Source 

Device 

-1- 

Hige-Une 

2201 

Fairchild 

SH2201C 

620-169 

2209 

Exar 

XR2209CN 

* 

925 

2228 

Exar 

XR2228CN 

* 933 

2277 

Sprague 

ULN-2277 

i 190-20 



SH2201M 

620-170 



XR2209CP 

* 

925 



XR2228CP 

933 

2278 

Sprague 

ULN-2278 

; 852-183 


National 

LH2201A 

889 -34 



XR2209M 

* 

925 



XR2228M 

* 933 




174-14 


Raytheon 

LH220tA 

889-36 





899-77 




917-69 

228 

Panasonic 

AN228 

859-188 


Signetics 

LH2201A 

889-38 


NPC 

SFC2209 


903 -31 


Sprague 

ULN-2228 

859-26 

2280 

SDragufi 

ULN-2280 

852-28 

22011 

RCA 

CD2201 1 

854-114 


Raytheon 

XR2209C 


899-82 

2229 

Sprague 

ULN-2229 

859-27 




f 174-13 

22012 

RCA 

CD22012 

854-115 



XR2209M 


899-83 

223 

Fairchild 

SH223 

903-130 

2281 

Sprague 

ULN-2281 

852-29 

22014 

RCA 

CD22014 

854-116 


Signetics 

ULN2209 


855-10 


National 

LM223 

*1060 

2283 

Sprague 

ULN-2283 

852-30 

22015 

RCA 

CD22015 

854-117 


Sprague 

ULN-2209 


855-11 




904-5 

2287 

Sprague 

ULN-2287 

855-81 

22017 

RCA 

CD22017 

851 -137 

221 

National 

LM221 


840-24 


Silicon G 

SG223 

904-9 

2289 

NEC America uPB2289 

1172-29 




902-51 



LM221A 


840-27 

2231 

Sprague 

ULN-2231 

853-73 


Sprague 

ULN-2289 

855-82 

2202 

Exar 

XR2202 

* 931 




H 172-5 

2232 

Sprague 

ULN-2232 

915-42 

229 

Panasonic 

AN229 

859-189 




622-123 


Panasonic 

AN221 


857-184 




1 184-3 


Telelinken 

U229 

917-172 




843-86 


Telefunken 

U221 


857-129 

224 

AMD 

LM224 

867-14 

2290 

Sprague 

ULN-2290 

860-73 



XR2202CP 

* 931 





917-28 




894-47 

2291 

Sprague 

ULN-2291 

859-108 



)fp22C^M 

H t 

Zc ( \J 

I'idliunai 

Lri22i0 


-1 t> 



LM224A 

894-14 

2293 

Sprague 

ULN-2293 

859-30 




622-124 

22100 

RCA 

CD22100 


576-84 


Fairchild 

mA224 

867-17 

2294 

Sprague 

ULN-2294 

859-109 




843-87 





901-175 




896-32 

2298 

Sprague 

ULN-2298 

859-32 


NEC America frPB2202 

1174-11 

22101 

RCA 

CD22101 


576-85 


Intersil 

LM224 

867-20 

23 

Burr-Brown 

SHC23 

919-22 

2203 

Exar 

XR2203 

* 931 

22102 

RCA 

CD22102 


576-86 




896-34 



SHC23ET 

919-23 




622-75 

221 1 

.AMD 

LH221 1 


847-17 


MotOfOta 

LM224 

867-23 


Teledyne C 

CDA23 

570-29 




843 -88 


Exar 

XR2211 

* 

922 




894-51 




570-35 



XR2203CP 

* 931 





898-22 


National 

LM224 

867-26 

230 

Dionics 

DI230 

602-158 



XR2203M 

* 931 





901 -101 




894-53 


Panasonic 

AN230 

859-190 




622-76 





155-18 



LM224A 

894-15 

2300 

Mostek 

MK2300 

1183-86 




843-89 





155-19 


NEC America uPC224 

867-28 


NPC 

SFC2300 

912-8 

2204 

Exar 

XR2204 

* 931 




fl 182-10 


Raytheon 

LM224 

867-34 


Sprague 

ULN-2300 

915-63 




622-94 



XR2211C 

A 

922 




896-40 




1 186-12 




843-90 





898-24 


RCA 

CA224 

867-31 


TRW 

CA2300 

858-39 



XR2204CP 

* 931 





898-167 




896-38 

2301 

AMD 

LH2301A 

892-59 



XR2204M 

* 931 





900-130 


Signetics 

LM224 

867-37 


Analogic 

MN2301 

584-17 




622-95 



XR2211CN 

A 

922 




894-57 


Intersil 

LH2301A 

892-60 




843 -91 



XR2211CP 

A 

922 




896-42 


National 

LH2301A 

892-61 


NPC 

SFC2204 

913-101 



XR2211M 

A 

922 



LM224A 

894-16 


NPC 

SFC2301A 

884-14 


Sprague 

ULN-2204 

f 173-17 





898-23 


Silicon G 

SG224 

867-41 


Raytheon 

LH2301A 

893-2 



ULN-2204A 

851 -100 





898-168 




896-45 


Signetics 

LH2301A 

893-3 

2205 

NEC America |iPB2205 

1176-119 





900-131 


Tl 

LM224 

867-44 


Sprague 

ULN-2301 

915-61 


NPC 

SFC2205 

913-11 





901 -102 




894-60 


TRW 

CA2301 

858-40 

2206 

Exar 

XR2206 

* 924 



XR2211N 

A 

922 




896-47 

2302 

Mostek 

MK2302 

1157-34 




899-92 



XR2211P 

A 

922 

2240 

Exar 

XR2240 

fl 173-20 

2305 

NPC 

SFC2305 

913-22 




901 -96 


National 

LH2211 


847-20 




1 191-2 

2307 

NPC 

SFC2307 

883 -58 




1 155-18 


NPC 

SFC221 1 


845-41 



XR2240C 

902-76 

2308 

EA 

EA2308AL 

1185-54 




1 155-19 


Raytheon 

LH2211 


847-22 



XR2240M 

902-77 



ER2308AC 

1185-38 




f 182-11 



XR2211C 


898 -27 


Fairt^iiid 

mA2240 

902-78 


Intel 

2308 

1185-45 



XR2206C 

* 924 





898-171 


Gi 

RO5-2240S 

1157-33 


kitersil 

LH2308A 

888-43 




899 -93 





900-135 


Tl 

iiAPPdOC 

902-82 


Nstions' 

j_ 1-123^0 

S52 -56 



XR2206CN 

924 



XR2211M 


898-28 



HA2240M 

902-83 



LH2308A 

888-44 



XR2206CP 

* 924 





898-172 

2242 

Exar 

XR2242 

* 924 


NEC Micro 

f*PD2308 

1185-48 



XR2206M 

* 924 





900-136 



XR2242C 

* 924 




1761-136 




899-94 


Signetics 

LH221 1 


847-24 




902-70 


NPC 

SFC2308 

883-44 




901 -97 



ULN2211 


855 -76 



XR2242CN 

* 924 


PMI 

PM2308 

892-57 



XR2206N 

* 924 





860-67 



XR2242CP 

* 924 



PM2308A 

888-45 



XR2206P 

* 924 


Sprague 

ULN-221 1 


860-71 



XR2242M 

* 924 


Signetics 

LH2308A 

888-46 


NEC America ;j.PB2206 

1173 -96 




1i 

176-7 




902-71 

2309 

NPC 

SFC2309 

903-32 

2207 

Exar 

XR2207 

* 925 

2212 

Exar 

XR2212 

* 

923 


Sprague 

ULN-2242 

851 -101 

231 

National 

LM231 

916-84 




899-74 




f 

172-7 




f 173-18 




919A-22 




901 -98 




11 

185-5 

2244 

Sprague 

ULN-2244 

856-156 



LM231A 

*1077 




1 155-18 



XR2212C 

A 

923 

2245 

Sprague 

ULN-2245 

855-157 




916-85 




1 173-20 





898 -25 

2249 

Sprague 

ULN-2249 

851-49 




919A-23 




f 185-3 



XR2212CN 

A 

923 

225 

National 

LM225 

91 1 -38 


Panasonic 

AN231 

859-191 



XR2207C 

* 925 



XR2212CP 

A 

923 


Panasonic 

AN225 

858 -1 34 


Plessey 

ML231 

860-95 




899 -75 



XR2212M 

A 

923 


Telefunken 

U225 

901 -74 


SGS 

TBA231 

866-184 



XR2207CN 

* 925 





898-26 

2250 

AMI 

S2250 

1754-85 ' 




892-42 



XR2207CP 

* 925 



XR2212N 

A 

923 



S2250A 

1754 -86 


Tl 

ML231 

858-75 



XR2207M 

* 925 



XR2212P 

A 

923 


Silicon G 

SG2250 

866-24 

2310 

Intersil 

LH2310 

862-37 




901 -99 


Sprague 

ULN-221 2 


860-72 




866-91 


National 

LH2310 

862-38 



XR2207N 

* 925 

2216 

Exar 

XR2216 


900-42 




876-28 

2311 

AMD 

LH231 1 

848-16 



XR2207P 

* 925 


Sprague 

ULN-221 6 


859-21 

2257 

Nitron 

NC2257 

625-29 


Intersil 

LH2311 

848-17 


NPC 

SFC2207 

874-34 

2217 

Sprague 

ULN-221 7 


859-22 




H 156-18 


National 

LH2311 

848-19 


Raytheon 

XR2207C 

899-80 

2218 

NPC 

SFC2218 


877-24 

2259 

Nitron 

NC2259 

625-21 


NPC 

SFC2311 

846-44 



XR2207M 

899-81 


Sprague 

ULN-221 8 


859-23 




1 156-18 


Raytheon 

LH2311 

848-20 

2208 

Exar 

XR2208 

917-65 

2219 

Sprague 

ULN-221 9 


859-24 

226 

National 

LM226 

91 1 -23 


Signetics 

LH2311 

848-21 




H 182-10 

222 

National 

LM222 


902-64 

2260 

Nitron 

NC2260 

625-30 

2316 

EA 

EA2316E 

1186-49 




H 165-3 


Panasonic 

AN222 


857-185 




1 156-18 


Intel 

231 6A 

1186-55 



XR2208M 

917-67 

2222 

AMI 

S2222 


413-150 

2261 

Sprague 

ULN-2261 

859-28 



231 6E 

1186-19 


National 

LH2208 

889-10 




1176-73 

2264 

Exar 

XR2264 

919-111 


Maruman 

MIC2316E 

1186-22 



LH2208A 

888-35 



S2222A 


413-151 


Sprague 

ULN-2264 

857-194 


National 

MM2316A 

1186-24 


NPC 

SFC2208 

873-49 




1176-76 

2265 

Exar 

XR2265 

919-112 




1761 -143 



SFC2208A 

870-15 


Nortec 

2222 


413-152 

2268 

Sprague 

ULN-2268 

859-29 


NEC Micro 

HPD2316A 

1186-25 


PMI 

PM2208 

889-12 




1176-74 

2269 

Sprague 

ULN-2269 

859-31 




1761 -146 



PM2208A 

888-37 



2222A 


413-153 

227 

National 

LM227 

91 1 -28 



mPD2316E 

*1633 


Signetics 

LH2208 

889-14 




1176-77 


Panasonic 

AN227 

858-135 




1186-26 



LH2208A 

888 -39 

2224 

Sprague 

ULN-2224 


859-25 

2271 

Exar 

XR2271 

602-78 




1761 -147 

2209 

Exar 

XR2209 

* 925 

2228 

Exar 

XR2228 

A 

933 

2272 

Exar 

XR2272 

602-80 



^iP02316EC 

*1633 



XR2209C 

* 925 





917-68 

2274 

Sprague 

ULN-2274 

852-182 



iiP02316ED 

*1633 




899-76 




« 172-7 

2277 

Sprague 

ULN-2277 

f 174-14 


OKI 

MSL2316 

461 -69 


36 


f Indicates page number in Application Note Directory. 

* indicates additional data is provided on the page noted. 

• Indicates entire Application Note is provided on the page noted. 


1C MASTER 1979 



PART NUMBER INDEX 


Bm \ 
NunrttWj 

Sowce 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Line 

Bate 

Source 

Devico 

2316 \ 

OKI 

MSL2316 

851 -112 

239 

Intersil 

LM239 

849-24 

2411 

Ti 

TCP241 1 


Rockwell 

R2316A 

1186-45 



LM239A 

848-49 

2416 

Intel 

2416 




1757-114 


Motorola 

LM239 

849-26 






R2316B 

1186-27 



LM239A 

848-51 


Synertek 

SY2416 




1757-115 


National 

LM239 

849-28 

2418 

TRW 

CA2418 


SGS 

M2316 

1186-28 




1 171-17 

242 

P»iasonic 

AN242 


Synertek 

SY2316B 

1186-32 



LM239A 

848-53 

2420 

Harris 

HA-2420 



SY2316B-3 

1185-102 


Panasonic 

AN239 

860-35 




2318 

EA 

EA2318 

854-127 




860-168 





NPC 

SFC2318 

864-91 


Plessey 

ML239 

860-106 

2425 

Harris 

riA-2425 




886-27 


PMI 

PM239 

849-32 





OKI 

MSL2318 

899-20 



PM239A 

848-55 




232 

Panasonic 

AN232 

859-117 


Raytheon 

LM239 

849-34 


Sprague 

ULN-2425 




860-128 


RCA 

CA239 

849-36 

24250 

National 

LH24250 


Plessey 

ML232 

860-96 



CA239A 

848-57 





Tl 

ML232 

858-76 


Signetics 

fjiA239 

1 182-8 



LH24250C 

233 

Cherry 

CS233 

619-61 



LM239 

849-38 





Fairchild 

fj.A233 

903-128 



LM239A 

849-4 

2429 

Sprague 

ULN-2429 

2331 

Siemens 

TBB2331 

893-24 



PA239 

853-71 




2332 

EA 

EA2332C 

1186-81 


Silicon G 

SG239 

849-40 

243 

National 

LM243 


Intel 

2332 

1186-70 



SG239A 

849-2 





Maruman 

MIC2332 

1186-83 


Tl 

LM239 

849-42 

2430 

Spraoue 

ULN-2430 


N|C Micro piPD2332 

*1637 

24 

IPI 

PS24 

917-26 

245 

Harris 

HD245 




1186-86 


PMI 

MUX-24A 

575-10 







1761 -150 



MUX-24B 

575-21 


National 

LM245K 



^PD2332C 

*1637 



MUX-24E 

575-11 


Panasonic 

AN245 



fxP023320 

*1637 



MUX-24F 

575-22 

245K5.0 

National 

LM245K&.0 


Rockwell 

R2332 

1186-87 


Teledyne C 

CAG24 

567-78 






R2332-3 

1186-71 


TRW 

MPY24AJ 

426-51 

245K52 

NationN 

LM24SKS2 


Siemens 

TBC2332 

893-13 



MPY24HJ 

426-49 





Synertek 

SY2332 

1186-91 



MPY24HJM 

426-50 

2450 

NCR 

NCR2450 

2335 

Siemens 

TBE2335 

893-25 

240 

Dionics 

DI240 

602-159 


Nitron 

NC2450 

234 

National 

LM234 

915-169 


Exar 

XR-C240 

901 -130 

246 

Exar 

XR246 




919-136 




1 170-9 





Panasonic 

AN234 

858-136 


National 

UI240LA-10 

*1060 




235 

Harris 

HD235 

436-1 




905-47 



XR246N 


National 

LM235 

919-139 



LM24QIA-12 

*1060 



XR246P 


Panasonic 

AN236 

856-138 




906-77 


Harris 

HD246 

2350 

AMi 

S23S0 

* 634 



IM240LA-15 

*1060 







625-111 




906-52 


National 

LM246 




1758-80 



LM2401A-18 

*1060 




236 

Nation^ 

LM236 

*1062 




907-15 


Panasonic 

AN246 




918-56 



LM240LA-24 

*1060 

247 

Panasonic 

AN247 



LM236-5 

*1062 




907-91 


Teieiunken 

U247 




918-77 



LM240U-5 

*1060 

248 

AMD 

LM248 



LM236A 

*1062 




903-13 


Fairchild 

^48 




918-57 



LM2401A-6 

*1060 


Intersil 

LM248 



LM236A-5 

*1062 




904-20 


Motorola 

LM248 




918-78 



LM240LA6 

*1060 


National 

LM248 


Panasonic 

AN236 

858-139 




904-96 


Panasonic 

AN248 


Plessey 

ML236 

860-103 



LM2401AH 

*1060 


Raytheon 

LM248 

2364 

Intel 

2364 

1186-98 



LM240LAZ 

*1060 


Tl 

LM248 


NEC Micro uPD2364 

*1640 


Panasonic 

AN240 

860-37 

249 

AMD 

LM249 




1186-103 


Signetics 

TCA240 

915-141 


Intersil 

LM249 




1761-155 

2400 

Harris 

HA-2400 

* 964 


National 

LM249 



MP023640 

*1640 




840-41 


NEC America jtPB249 


Synertek 

SY2364 

1186-105 




880-19 


Panasonic 

AN249 

237 

Natfonai 

LM237 

*1061 




1 164-18 


Raytheon 

LM249 




*1064 


Mostek 

MK2400 

1183-82 

25 

BuT-Brown 

UAF25 



UII237H 

*1061 




1183-83 



UAF25H 




*1064 


NEC America |uPB2400 

1180-92 


PMI 

OP-25B 




913-73 

2401 

AMD 

AM2401 

1187-97 



OP-25C 



UM237HV 

*1061 


Gl 

ER2401 

1 193-21 



OP-25G 




913-111 



ER2401A 

1159-40 

25LS07 

AMD 

AM2SLS07C 



LM237HVH 

*1061 


Intel 

2401 

1187-98 



AM2SLS07M 



LM237K 

*1061 


NCR 

NCR2401 

1159-42 

25LS08 

AMD 

AM25LS08C 




*1064 


NEC America uPB2401 

1180-94 



AM25LS0m 




913-86 


Nitron 

NC2401 

1159-43 

25LS09 

AMD 

AM25LS09C 



LM237P 

*1061 


Silicon G 

SG2401 

840-169 







*1064 


Sprague 

ULN-2401 

853-88 



AM25LS09M 




913-75 




919-189 






UM237T 

*1061 


Synertek 

SY2401 

1187-99 

25LS123 

AMD 

AM25LS123C 




*1064 



SY2401-1 

1187-102 



AM2SLS12^ 




913-88 

2402 

Silicon G 

SG2402 

917-82 

25LS138 

AMO 

AM25LS13BC 


Panasonic 

AN237 

858-140 

2404 

Harris 

HA-2404 

* 964 





Plessey 

ML237 

860-104 




840-42 



AM25LS138M 


Tetefunken 

U237 

603-81 




880-20 





Tl 

LM237 

913-93 

2405 

Harris 

HA-240S 

* 964 


Raytheon 

25LS138C 

2376 

Gl 

AY5-2376 

605-16 




840-43 



25LS138M 


SMC 

KR2376 

605-18 




885-6 

2SLS139 

AMO 

AM25LS139C 

238 

NationN 

LM238 

*1060 




1 164-18 



AM25LS139M 




912-64 


Intel 

2405 

1187-75 


Ftayttieon 

25LS139C 


Plessey 

ML238 

860-105 


Synertek 

SY2405 

1187-76 



25t.S139M 

239 

AMD 

LM239 

849-20 

2408 

Mostek 

MK2408 

1157-38 

25LS14 

AMD 

AM25LS14C 



LM239A 

848-47 

241 

Panasonic 

AN241 

860-38 



AM2SLS14M 


Fairchild 

^39 

849-22 

2410 

Tl 

TCP2410 

844-3 


Raytheon 

25LS14C 


Base 



Number Source 

Device 

Page-Une 


844-4 
1 195-14 
1 195-15 
1171-31 
858-41 

858- 141 
*1020 

919-39 
1 165-2 
*1020 
919-40 
1 165-2 

915- 43 
866-101 
889-53 
866-102 
891-49 
853-90 

916- 58 

865- 18 
1 166-10 

853-96 
1 156-6 . 
1 156-7 
*1061 
860-169 
*1061 

908- 101 
*1061 

909- 19 
1159-37 
1159-38 

* 829 

866- 116 
896-14 

* 929 

* 929 

1 156-6 
1 156-7 
866-124 
896-16 
860-170 
860-171 
603-82 
895-48 
895-50 
895-52 
895-54 
895-56 
*860-172 
895-58 

895- 60 

896- 2 
896-5 
896-7 
602-96 

859- 192 
896-9 
915-16 
915-17 
889-2 
889-46 
889-47 
439-173 
439-174 
439-95 
439-96 
439-141 
450-103 
439-142 
450-104 
452-174 
452-17 
435-11 

1760-133 
435-12 I 
1760-134 
435-27 
435-28 
434-171 
434-1721 
434-18 
434-188j 
425-161 
425-162] 
425-167 


Arranged alphanumerically from left to ri^t. 
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1C MASTER 


Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

P^ge-Line 

25LS194 

Raytheon 

25LS194AM 

1189-58 

25LS2519 

AMD 

AM25LS2519C 

439-129 

25S05 

AMD 

AM25S05C 

425-197 

2506 

AMD 

AM2506C 

; 425-87 

25LS195 

AMD 

AM26LS196AC 

453-27 



AM25LS2519M 

439-130 



AM25S05M 

425-198 




426-69 



AM25LSt95AM 

453-28 

25LS2520 

AMD 

Aly|25LS2520C 

440-136 

25S07 

AMD 

AM25S07 

1 198-6 



AM2506M 

425-88 


Raytheon 

25LS195AC 

453-41 



AM25LS2520M 

440-137 



AM25S07C 

439-186 




426-70 




1189-59 

25LS2521 

AMD 

AM25LS2521C 

427-124 



AM25S07M 

439-187 


RauthfiAn 

RC25Q6 

405 



25LS 195 AM 

453-42 



AM25LS2521M 

427 -125 

25S08 

AMD 

AM25S08 

H 198-6 




426-86 




1189-60 

25LS2525 

AMD 

AM25LS2525C 

457-41 



AM25S08C 

439-107 



RM2506 

425-90 

25LS22 

AMD 

AM25LS22C 

425-180 




1755-35 



AM25S08M 

439-108 




426-87 




454-196 



AM25LS2525M 

457 -42 

25S09 

AMD 

AM25S09 

H 198-6 

2507 

Harris 

HA-2507 

* 970 



AM25LS22M 

425-181 




1755-36 



AM25S09C 

439-168 




886-6 




454-197 

25LS253 

AMD 

AM25LS253C 

450-191 




450-131 

2508 

Tl 

TMS2508-35 

1166-84 


Raytheon 

25LS22C 

425-188 



AM25LS253M 

450-192 



AM25S09M 

439-169 



TMS2508-45 

1166-94 




454 -200 


Raytheon 

25LS253C 

451-6 




450-132 

251 

NEC America fiPC251 

892-9 



25LS22M 

425-189 



25LS253M 

451 -7 

25S10 

AMD 

AM25S10 

H 151-3 


SGS 

M251 

856-116 




454 -201 

25LS2535 

AMD 

AM25LS2535C 

452-14 



AM25S10C 

456-118 

2510 

Fairchild 

TDA2510 

858-102 

251.C2C 

AMC 


454-53 



AM25LS2535lyl 

452-15 



AM25S10M 

456-119 


Harris 

HA-2S10 

* 968 




1190-93 

25LS2536 

AMD 

AM25LS2536C 

435-51 


Signetics 

N25S10 

456-120 




864-85 



AM25LS23M 

454 -54 



AM25LS2536H 

435-52 

25S18 

AMD 

AM25S18C 

439-124 




884-43 




1190-94 

25LS2537 

AMD 

AM25LS2537C 

434 -44 



AM25S18M 

439-125 




f 164-17 


Raytheon 

25LS23C 

454-76 



AM25L32537M 

434 -45 

250 

Dionics 

DI-250 

602-25 


Hitachi 

HM2510 

1177-28 




1190-107 

25LS2533 

AMD 

AM25LS2536C 

435 -47 


IMl 

MM250 

417-135 



HM2510-1 

1176-109 



25LS23M 

454-77 



AM25LS2538M 

435-48 




460 -56 



HM2510-2 

1176-95 




1190-108 

25LS2539 

AMD 

AM25LS2539C 

435-8 


National 

LM2S0 

*1060 


Intersil 

HA2510 

884 -50 

25LS240 

AMD 

AM25LS240C 

458-179 



AM25LS2539M 

435-9 




*1065 


Signetics 

TDA2510 

859-9 




608-13 

25LS2568 

AMD 

AM25LS2568C 

433 -23 




912-60 

2511 

Hitachi 

HM2511 

1177-35 



AM25LS240M 

458-180 



AM25LS2S6eM 

433-24 


NEC America nPC250A 

888 -8 



HM2511-1 

1176-115 




608-14 

25LS2569 

AMD 

.AW25LS2569C 

431 -52 


Signetics 

SAJ250 

854-120 

2512 

Harris 

HA-2S12 

* 968 


Raytheon 

25LS240C 

* 522 



AM25LS2669M 

431 -53 


Teletunken 

U250 

839-126 




886-7 




458-201 

25LS257 

AMD 

AM25LS257C 

450-45 

2500 

Harris 

HA-2S00 

* 966 


Intersil 

HA2512 

886-8 




608-45 



AM25LSP57M 

450-46 




880-15 


Nortec 

2512 

1187-80 



25LS240M 

* 522 


Raytheon 

25LS257C 

450-61 


Intersil 

HA2500 

880-16 




1187-83 




459-3 



25LS257M 

450-62 


Mostek 

MK2500 

1184-48 

2513 

Gl 

R03-2513 

1157-5 




608-46 

25LS258 

AMD 

AM25LS258C 

450-11 




1184-80 


Hitachi 

HD2513 

425-19 

25LS241 

AMD 

AM25LS241C 

459-33 



AM25LS258M 

450-12 


National 

ADD2500 

584-5 

2515 

Harris 

HA-2515 

* 968 




607-18 


Raytheon 

25LS258C 

450-27 



DMZSOO 

*1073 




886-11 



AM25LS241M 

459-34 



25LS258M 

450-28 


Signetics 

TDA2500 

859-8 


Intersil 

HA2515 

886-13 




607-19 

25LS273 

AMD 

AM25LS273C 

440 -43 


Tl 

EPN2500 

f 184-5 

2516 

Tl 

TMS2516 

1167-115 


Raytheon 

2SLS241C 

* 525 



AM25LS273M 

440-44 

2501 

AMD 

AM2501C 

430-137 

2517 

Harris 

HA-2517 

* 970 




459 -51 


Raytheon 

25LS273C 

* 531 



AM2501M 

430-138 




886-12 




607 -60 




440-57 


Silicon G 

SG2501 

914-4 

252 

National 

LF252 

839-111 



25I.S241M 

* 525 



2SLS273M 

* 531 




f 189-1 




887-50 




459-52 




440-58 



SG2501A 

911-49 


Panasonic 

AN252 

851 -197 




607 -61 

25LS281 

AMD 

AM25LS281C 

426-185 

2502 

AMD 

AM2502C 

456-75 


SGS 

M252 

857-2 

25LS242 

AMD 

AM25LS242C 

458-65 



AM25LS281M 

426-186 



AM2502M 

456-76 




1 174-11 




616-27 

25LS299 

AMD 

AM25LS299C 

454-55 


Harris 

HA-2S02 

* 966 


Tl 

LF252 

839-114 



AM25LS242M 

458-67 




1190-91 




QO 4 _5'7 

2520 

iiSiTiS 

riA-2S20 

* 972 




615-4 



AM25LS299M 

454-56 


Intersil 

AM2502 

456 -79 




864 -61 


Raytheon 

25LS242C 

* 528 




1190-92 



HA2502 

884-59 




884-51 




458-84 


Raytheon 

2SLS299C 

* 533 


National 

DM2502 

*1073 




1 164-14 




616-38 




454-78 




456-81 


Intersil 

HA2520 

884-52 



25LS242M 

* 528 




1190-105 



DM2502C 

*1073 


Signetics 

TDA2520 

859-10 




458-85 



25LS299M 

• 533 




456-82 

2521 

Fairchild 

TDA2521 

858-103 




615-15 




454 -79 


Silicon G 

SG2502 

914-9 

2522 

Fairchild 

TDA2522 

858-104 

25LS243 

AMD 

AM25LS243C 

458-70 




1190-106 


SMC 

COM2502 

625 -68 


Harris 

HA-2522 

* 972 




616-30 

25LS373 

AMD 

AM25LS373C 

447-162 



COM2502H 

625-77 




886-9 



AM25LS243M 

458 -71 



AM25LS373M 

447-163 


Tl 

TMS2502 

184-5 


Intersil 

HA2522 

886-10 




615-5 


Raytheon 

2SLS373C 

* 543 

2503 

AMD 

AM2503 

1 154-18 


Siemens 

TDA2522 

858-191 


Raytheon 

2SLS243C 

* 528 




447-176 



AM2503C 

456-77 


Signetics 

TDA2522 

859-11 




458 -90 



2SLS373M 

s 543 



AM2503M 

456 -78 

2523 

Signetics 

TDA2523 

859-12 




616-41 




447-177 


Intersil 

AM2503 

456-80 

2524 

Exar 

XR2524 

* 930 



2SLS243M 

* 528 

25LS374 

AMD 

AM25LS374C 

440-65 


Mostek 

MK2503 

1158-9 




914-22 




458 -91 



AM25LS374M 

440 -66 




1158-39 



XR2524N 

* 930 




615-18 


Raytheon 

2SLS374C 

* 543 


National 

DM2503 

*1073 



XR2524P 

* 930 

25LS244 

AMD' 

AM25LS244C 

459-68 




440-82 




456-83 


Hitachi 

■ HD2524 

1191 -83 




607 -24 



25LS374M 

* 543 



DM2503C 

*1073 


National 

LM2524 

*1063 



AM25LS244M 

459-71 




440-83 




456-84 




914-36 




607-25 

25LS377 

AMD 

AM25LS377C 

440-113 


Silicon G 

SG2503 

*1128 


Signetics 

SG2524 

914-43 


Raytheon 

2SLS244C 

* 525 



AM25LS377M 

440-114 




918-62 


Silicon G 

SG2524 

*1128 




459-84 


Raytheon 

2SLS377C 

* 549 

2504 

AMD 

AM2504C 

456-94 




914-48 




607 -66 




440-127 



AM2504M 

456-95 




11 184-7 



25LS244M 

* 525 



25LS377M 

* 549 


Hitachi 

HM2504 

1173-109 




11 184-8 




459 -85 




440-128 



HM2504-1 

117,3-91 

2525 

Harris 

HA-2525 

* 972 




608 -2 

25LS378 

AMD 

AM25LS378C 

439-175 


Intersil 

AM2504 

456 -96 




886-16 

2bLb251 

AMD 

AM25LS2b1C 

451 -180 



AM25LS378M 

439-176 


National 

DM2504 

*1073 


Intersil 

HA2526 

886-17 



AM25LS251M 

451 -181 

. 25LS379 

AMD 

AM25LS379C 

439 -97 




456-97 

2527 

Harris 

HA-2527 

* 970 


Raytheon 

25LS251C 

451 -194 



AM25LS379M 

439-98 



DM2504C 

*1073 




886-18 



25LS251M 

451 -195 

25LS381 

AMD 

AV25LS381C 

426-127 




456-98 

253 

NEC America nPC253A 

880-4 

25LS2513 

AMD 

AM26LS2513C 

456-168 



AM25LS381M 

426-128 

2505 

AMO 

AM2505C 

425-193 


Panasonic 

AN253 

851 -88 




1761 -18 

25LS399 

AMD 

AM25LS399C 

439-143 



AM2505M 

425-194 


SGS 

M253 

857-3 



AM25LS2513M 

456-169 




450-105 


Harris 

HA-2505 

* 966 




1 174-11 

25LS2516 

AMD 

AM25LS2516C 

426-1 



AM25LS399M 

439-144 




884-58 

2530 

Fairchild 

TDA2530 

858-105 



AM26LS25t6M 

426-2 




450-106 


Hitachi 

HM2505 

1174-10 


Harris 

HA-2S30 

* 974 

25LS2517 

AMD 

AM25LS2517C 

426-125 

25LS670 

Raytheon 

25LS670C 

449 -20 


Intersil 

HA2505 

884-60 




864-50 



AM25LS2517M 

426-126 




1171 -40 


Raytheon 

BC2505 

425-195 




876 

25LS2518 

AMD 

AM25LS2518C 

439-118 



25LS670M 

449 -21 



RM2505 

425-196 




1 165-1 



AM25LS23I8M 

439-119 




1171-41 

2506 

AMD 

AM2506 

11 151-1 


Siemens 

TDA2530 

058-192 


H Indicates page number in Application Note Directory. 

★ indicates additional data is provided on the page noted. 

• Indicates entire Application Note is provided on the page noted. 
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PART NUMBER INDEX 


tgj 




Base 

Source 

Device 

Page4Jn* 

Base 

Number 

Source 

Device , 

Page-Line 

Base 

Number 

Source 

Device 

Page-Une 

2530 

Signetics 

TDA2530 

859-13 

2567 

Exar 

XR2567 

900-141 

26S11 

AMD 

AM26S11M 

458-141 

2614 

Signetics 

2614 

*1669 


Synertek 

SY2530 

1184-44 




1 170-11 




617-32 



2614-15 

*1669 

25309 

' NPC 

SFF25309 

857-80 



XR2567C 

898-176 


Motorola 

MC26S1 1 

458-151 




1178-91 

2532 

Silicon G 

SG2532 

913-30 



XR2567M 

898-177 




617-45 



2614-20 

*1669 


Tl 

TMS2532 

1168-24 




900-142 


National 

DM26S11C 

458-154 




1178-122 

2533 

AMD 

AM2533 

1193-75 


Raytheon 

XR2567C 

898-178 




617-47 



2614-25 

*1669 


Hitachi 

HD2533 

1189-97 




900-143 



DM26S11M 

458-155 




1179-27 


Synertek 

SY2533 

1193-70 



XR2567M 

898-179 




617-36 



2614-45 

*1669 

2534 

Hitachi 

HD2534’ 

453-62 




900-144 


Raytheon 

26S11C 

458-158 




1180-5 




1188-36 

257 

AMD 

LF257 

678-44 



26S11M 

458-159 

2615 

AMD 

AM2615 

1 155-14 


Synertek 

SY2534 

1193-68 


Fairchild 

/xAF257 

878-46 


Tl 

AM26S11C 

458-162 



AM2615C 

611-10 



SY2534A 

1193-69 


Intersil 

LF257 

878-48 




617-49 



AM2615M 

611-11 

2535 

Harris 

HA-2535 

* 974 


Motorola 

LF257 

878-50 



AM26S11M 

458-163 


DDC 

2615-10 

599-32 




864-52 


National 

LF257 

878-53 




617-38 



2615-11 

599-30 




880-14 


PMI 

PM257 

878-56 

26S12 

AMD 

AM26S12AC 

458-144 



2615-12 

599-28 




11 165-1 


Raytheon 

LF257 

878-58 




616-56 

2616 

AMD 

AM2616C 

606-59 


Synertek 

SY2535 

1193-61 


Signetics 

LF257 

878-60 



AM26S12AM 

458-145 



AM2616M 

606-60 



SY2535A 

1193-62 


Tl 

LF257 

878-63 




616-55 


Intel 

2616 

1106-20 

254 

NEC America aPC254 

872-7 

2571 

Signetics 

TDA2571 

859-104 



AM26S12C 

458-142 


Intersil 

2616-11 

1186-21 


SGS 

M254 

857-4 

2573 

Signetics 

TDA2573 

859-105 




617-9 


Signetics 

2616 

*1670 

2540 

Signetics 

TDA2540 

860-197 

258 

Cherry 

CS258 

857-92 



AM26S12M 

458-143 




1186-30 


Sprague 

UDN-2540 

622-52 


Motorola 

LM258 

866-158 




617-8 



2616-1 

*1670 

2541 

Signetics 

TDA2541 

840-163 




891-50 

260 

Dionics 

DI-260 

601-19 




1185-109 




860-198 


National 

LM256 

866-161 


National 

LM260 

846-14 



2616-11 

*1670 

2543 

Exar 

XR2543 

917-191 




890-40 




1 171-19 

2617 

AMD 

AM2617 

612-7 


SiUconG 

SG2543 

*1129 




1 166-9 


Panasonic 

AN260 

651 -89 


Signetics 

2617 

1186-31 




917-194 



LM258A 

866-164 

2600 

AMD 

AM2600C 

452-76 



2617-1 

1185-110 

2547 

Hitachi 

HD2547 

426-79 




889-56 



AM2600M 

452-77 

262 

Exar 

XR-C262 

1 170-12 

255 

AMD 

LF255 

878-2 


RCA 

CA258 

866-167 


AMI 

S2600 

* 467 


Panasonic 

AN262 

853-18 


Fairchild 

fiAF255 

878-4 




890-39 




859-134 

2620 

Harris 

HA-2620 

* 980 


Intersil 

LF255 

878-6 



CA258A 

889-57 


Harris 

HA-2600 

* 976 




864-27 


Motorola 

LF255 

878-8 


Signetics 

LM258 

866-170 




876-25 




877-11 


National 

LF255 

878-11 




890-42 




f 164-17 




f 164-14 


Panasonic 

AN255 

860-39 


Tl 

LM258 

866-176 




1 164-19 




1 164-16 


PMI 

PM255 

878-14 




892-48 


Intersil 

HA2600 

876-26 




1 164-17 


Raytheon 

LF255 

878-16 

2580 

Sprague 

UDN-2580 

900-195 


Mostek 

MK2600 

1184-49 


Intersil 

HA2620 

864-28 


SGS 

M255 

857-5 

2581 

Signetics 

TDA2581 

859-106 




1184-81 




877-12 


Signetics 

LF255 

878-18 

259 

Panasonic 

AN259 

851 -41 


Signetics 

TDA2600 

860-135 


Signetics 

TDA2620 

858-72 


Tl 

LF2S5 

878-21 

2590 

Fairchild 

TDA2590 

859-81 



2600 

1186-39 




860-97 

2556 

Exar 

XR2556C 

902-115 


Siemens 

TDA2590 

859-101 



2600-1 

1185-101 



2620 

1186-67 



XR2556M 

902-116 


Signetics 

TDA2590 

859-107 


TRW 

CA2600 

858-42 

2621 

Signetics 

2621 

*2300 

2559 

AMI 

S2559 

* 638 

2591 

Fairchild 

TDA2591 

859-82 

2601 

AMI 

S2601 

* 467 




1763-149 




901 -42 

26LS29 

AMD 

AM26LS29C 

606-42 




859-137 

2622 

AMI 

S2622 

854-126 




1 170-8 



AM26LS29M 

606-43 


Mostek 

MK2601 

1158-10 


Harris 

HA-2622 

* 980 



S2559A 

* 638 

26LS30 

AMD 

AM26LS30C 

606-44 




1158-40 




879-30 




901 -43 




609-47 


SMC 

COM2601 

625-110 


Intersil 

HA2622 

879-32 



S2559B 

* 638 



AM26LS30M 

606-46 


Sprague 

ULN-2601 

915-44 


Signetics 

NE2622 

859-123 




901 -44 




609-48 


TRW 

CA2601 

858-43 



2622 

*2300 



S2559C 

* 638 

26LS31 

AMD 

AM26LS31C 

610-28 

2602 

AMD 

AM2602C 

452-128 




1763-151 




901 -45 



AM26LS3tM 

610-29 



AM2602M 

452-129 

2625 

Harris 

HA-2625 

* 980 



S2559D 

* 638 


National 

DM26LS3tC 

610-30 


Harris 

HA-2602 

* 976 




.879-31 




901 -46 



DM26LS31M 

610-31 




879-22 


Intersil 

HA2625 

879-33 

256 

AMD 

LF256 

878-23 


Tl 

AM26LS31C 

610-32 


Intersil 

HA2602 

879-24 

2627 

Harrto 

HA-2627 

* 978 


Fwchild 

fiAF256 

878-25 



AM26LS31M 

610-33 

2605 

Harris 

HA-2605 

* 976 




882-22 


Inters^ 

LF256 

878-27 

26LS32 

AMD 

AM26LS32C 

614-30 




879-23 

263 

Cherry 

CS263 

851-17 


IPI 

M256 

916-139 



AM26LS32M 

614-31 




1 164-19 


Signetics 

TAA263 

840-161 


Micro Tech 

CCD256SERP 

915-91 


National 

C)M26LS32C 

614-32 


Intersil 

HA2605 

879-25 




853-27 



CCD256SPS 

915-92 



DM26LS32M 

614-33 

2606 

Signetics 

2606 

1176-47 

2630 

Harris 

HA-2630 

* 982 


Motorola 

LF256 

878-29 


Tl 

AM26I.S32C 

614-34 



2606-1 

1175-115 




839-41 


National 

LF256 

878-32 



AM26LS32M 

614-35 

2607 

Harris 

HA-2607 

* 978 


Signetics 

TDA2630 

858-73 


PMI 

PM256 

878-35 

26LS33 

AMO 

AM26LS33C 

614-41 




882-27 




860-98 


Raytheon 

LF256 

878-37 



AM26LS33M 

614-42 


Signetics 

2607 

1185-42 

2631 

Signetics 

TDA2631 

858-74 


Fleticon 

CCPD256 

916-115 


National 

C)M26LS3X 

614-43 

2608 

Intel 

2608 

1185-46 




860-99 



RL256 

916-147 



0M26LS33M 

614-44 


Signetics 

2608 

1185-56 

2632 

Signetics 

2632 

*1672 


Rockwell 

RBM256 

1171 -25 


Tl 

AM^S33C 

614-45 



2608-1 

1185-43 




1186-89 




1193-83 



AM26LS33M 

614-46 

2609 

Signetics 

2609 

1157-77 

2635 

Harris 

HA-2635 

* 982 


Signetics 

LF256 

878-39 

26S02 

AMD 

AM26S02C 

452-149 

261 

National 

LM261 

845-54 




839-42 


Tl 

LF256 

878-42 



AM26S02M 

452-150 




1 171-19 

2636 

Signetics 

2636 

*2M1 

2560 

AMI 

S2560 

* 642 

26S10 

AMD 

AM26S10C 

458-138 

2610 

Signetics 

TDA2610 

860-65 




856-63 




900-86 




617-40 

2611 

Signetics 

TDA261 1 

852-113 




1763A-14 



S2S60A 

* 642 



AM26S10M 

458-139 

26123 

AMD 

AM26123 

f 161-9 

2637 

Signetics 

2637 

1763A-12 



S2560B 

* 642 




617-31 



AM26123C 

452-155 

264 

Panasonic 

AN264 

853-56 


Fairchad 

TDA2560 

858-106 


Motorola 

MC26S10 

458-150 



AM26123M 

452-156 

2640 

Harris 

HA-2640 

* 984 


Gl 

RO3-2560 

1184-10 




617-44 

26128 

Signetics 

26128 

1186-111 




865-12 


Siemens 

TDA2560 

858-193 


National 

DM26S10C 

458-152 

2613 

Signetics 

2613 

*1668 




877-14 


Signetics 

TDA2560 

859-14 




617-46 



2613-15 

*1668 


Signetics 

TDA2640 

914-46 

2561 

AMI 

S2561 

* 644 



DM26S10M 

458-153 




1181-9 

2645 

Harris 

HA-264S 

* 984 




900-183 




617-35 



2613-20 

*1668 




865-13 




915-34 


Raytheon 

26S10C 

458-156 




1181-35 




882-25 




919-165 



26S10M 

458-157 



2613-25 

*1668 

2650 

Harris 

HA-2650 

* 986 

2562 

AMI 

S2562 

* 646 


Tl 

AM26S10C 

458-160 




1181 -58 




890-6 




900-118 




617-48 



2613-45 

*1668 


National 

INS2650 

1739-1 

2563 

Hitachi 

HD2563 

428-124 



AM26S10M 

458-161 




1181 -117 



INS2650A 

1754-90 

2564 

Tl 

TMS2564 

1168-26 




617-37 

2614 

AMD 

AM2614 

1 155-14 



INS2650A-1 

1754-91 

2566 

AMI 

S2566 

856-180 

26S11 

AMD 

AM26S11C 

458-140 



AM2614C 

606-61 


Signetics 

2650 

1 201-19 

2567 

AMI 

S2567 

856-181 




617-41 



AM2614M 

606-62 




1 201-20 


Arranged alphanumerically from left to right. 
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Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

P*ge-Une 

2650 

Signetics 

2650 

202-1 

27LS00 

AMD 

AM27LS00LC 

1174-26 

2700 

Signetics 

TDA2700 

861 -35 

2716 

NEC Micro 

fiPD2716 

,1167-112 




1 202-2 



AM27LS00LM 

1174 -29 

2701 

AD 

AD2701J 

918-116 



;iPD2716D 

*1617 




202-3 



AM27LSOOM 

1173-112 



AD2701L 

918-117 


Signetics 

2716 

1167-113 




fl 202-4 

27LS01 

AMD 

AM27LS01C 

1173-87 



AD2701 S 

918-118 


Synertek 

SY2716 

1167-114 




fl 202-5 



AM27LS01LC 

1 1 74 -24 



AD2701 U 

918-119 


Tl 

TMS2716 

1168-4 




f 202-6 



AM27LS01LM 

1174 -28 

2702 

AD 

AD2702L 

918-164 

272 

Interdesign 

MOB-272 

612-24 




202-7 



AM27LS01M 

1173-106 



AD2702U 

918-165 


National 

LM272 

851 -31 




202-8 

27LS02 

AMD 

AM27LS02AC 

1172-61 

2704 

AMD 

2704 

1761 -95 




H 173-2 




1 202-9 



AM27LS02C 

1172-100 


AMI 

S2704A 

1761 -96 


Panasonic 

AN272 

852-85 




H 202-10 



AM27L,S02M 

1172-94 


EA 

EA2704C 

1164-94 

2720 

Harris 

HA-2720 

* 990 




H 202-11 




1172-108 



EA2704L 

1164-100 




866-6 




H 202-12 


MMI 

27LS02C 

1172-64 



EA2704M 

1164-103 




866-72 




11 202-13 



27LS02M 

1172-95 


Harris 

HA-2704 

* 988 




876-19 




11 202-14 

27LS03 

AMD 

AM27LS03AC 

1172-65 




866-41 


Signetics 

TDA2720 

861 -37 




H 206-20 



AM27LS03C 

1172-101 




876-33 

2723 

NPC 

SFC2723C 

912-83 




u 2C7-5 



AM27L503ii/i 

1 172-97 


Intel 

2704 

1164-95 



SFC2723EC 

912-84 




fl 207-6 




1172-109 


National 

LM2704 

900-43 

2725 

Harris 

HA-272S 

* 990 




H 207-7 


MMI 

27LS03C 

1172-67 


SGS 

M2704 

1164-96 




866-7 




1 207-8 



27LS03M 

1172-98 

2705 

Harris 

HA-270S 

* 988 




866-73 




f 207-9 

27LS06 

AMO 

AM27LS06C 

1172-62 




866-42 




879-8 



26S0A 

11:2302 



AM27LS06M 

1172-72 




679-44 

273 

National 

LM273 

851 -83 




1754-92 

27LS07 

AMD 

AM27LS07C 

1172-66 


National 

LM2705 

900-44 




855-36 




1745-1 



AM27LS07M 

1172-82 

2706 

National 

LM2706 

900-45 




H 169-5 



2650A-1 

*2302 

27L08 

Tl 

TMS27L08 

1166-112 

2707 

National 

LM2707 

900-46 




1 173-3 




1754-93 

27S02 

AMD 

AM27S02AC 

1171 -104 

2708 

AMD 

2708 

1166-95 

2730 

Harris 

HA-2730 

* 993 



26S0B 

*2302 



AM27S02AM 

1172-9 



2708-1 

1166-85 




866-97 




1 754 -94 



AM27S02C 

, 1172-23 


EA 

EA2708 

H 194-11 




889-52 




1745-1 



AM27S02M 

1172-41 




1 197-10 


Signetics 

TDA2730 

861 -38 



26S0B-1 

*2302 


MMI 

27S02AC 

1171 -108 



EA2708C 

1166-97 

2732 

AMI 

S2732 

861 -61 




1754-95 



27S02AM 

1172-13 



EA2708L 

1166-117 


Intel 

2732 

1168-23 

2650KT9500 SIgnelics 

2650KT9500 

*2317 

27S03 

AMD 

Alyl27S03AC 

1172-2 



EA2708M 

1166-119 

2735 

Harris 

HA-273S 

* 993 

2650PC1500 Signetics 

2650PC1500 

*2317 



AM27S03AM 

1172-16 


Fairchild 

2708 

*1282 




866-98 

26501 

Hitachi 

HD26501 

1758-15 



AM27S03C 

1172-32 




1166-98 




890-25 

2651 

National 

INS2651 

1754-113 



AM27S03M 

1172 -42 



2708-DC 

*1282 

,274 

National 

LM274 

851 -84 


Signetics 

26S1 

*2304 


MMI 

27S03AC 

1172-6 



2708-OL 

*1282 




855-37 




1754-114 



27S03AM 

1172-20 



2708-DM 

*1282 




1 173-3 




1760-126 

27S06 

AMD 

AM27S06C 

1171 -105 



2708-1 

*1282 


Panasonic 

AN274 

852-180 




11 207-2 



AM27S06M 

1172-10 




1166-86 

2741 

NPC 

SFC2741 

863-30 




207-3 

27S07 

AMD 

AM27S07C 

1172 -3 



2708-1 DC 

*1282 

2742 

AMI 

S2742 

* 471 




H 207-4 



AM27S07M 

1172-17 


Intel 

M2708 

1166-104 




859-138 

2652 

National 

INS2652 

1754-117 

27S12 

AMD 

AM27S12C 

1163-12 



2708 

1166-102 

2743 

AMI 

S2743 

* 471 


Signetics 

2652 

*2306 



AM27S12M 

1163-28 




1 194-14 




859-139 




626-4 

27S13 

AMD 

AM27S13C 

1163-16 




1 199-3 

275 

National 

LM275 

917-135 




1754-118 



AM27S13M 

1163-34 



2708-1 

1166-87 

2750 

OKI 

MSM2750-1A 

1162-97 




1761 -56 

27S15 

AMD 

AM27S15C 

1163-113 



2708L 

1166-103 



MSM2750-2A 

1162 -101 



2652-1 

*2306 



AM27S15M 

1164 -86 


Motorola 

MCM2708L 

1166-106 

2758 

Intel 

2758 

1166-93 




1754-119 

27S18 

AMD 

AM27S18C 

1161 -16 



MCM2708P 

1166-115 

276 

NEC America H.PD276 

853-179 




1761 -57 



AM27S18M 

1161-28 


National 

MM2708 

1166-109 

2761 

Siemens 

TAA2761 

863-155 

2655 

Harris 

HA-2655 

* 986 

27S19 

AMD 

AM27S19C 

1161 -21 



MM2708-1 

1166-88 




892-38 




890-47 



AM27S19M 

1161 -35 


SGS 

M2708 

1166-110 

2762 

Siemens 

TAA2762 

864-2 


National 

INS2655 

1754-121 

27S20 

AMD 

AM27S20C 

1161 -76 


Signetics 

2708 

1166-111 




890-12 


Signetics 

2655 

*2308 



AM27S20M 

1161 -96 


Tl 

TMS2708 

1166-113 

2765 

Siemens 

TAA2765 

864-3 




1754-122 

27S21 

AMD 

AM27S21C 

1161 -81 



TMS2708-35 

1166-89 




892-39 




1761 -47 



AM27S21M 

1 161 -104 

2709 

AMI 

S2709 

854 -76 

277 

Exar 

XR-C277 

901 -132 

2656 

National 

INS2656 

1753-20 

27S26 

AMD 

AM27S26 

1163-88 


NPC 

SFC2709A 

875-18 




1 170-10 




1754-124 

27S27 

AMD 

AM27S27 

1163-89 

271 

National 

LM271 

840-121 


NEC America nPD277 

853-180 


Signetics 

2656 

1754-126 

27S28 

AMD 

AM27S28M 

1164-4 


NEC Amenca uPC271 

846-42 


Panasonic 

AN277 

851 -90 

2664 

Signetics 

2664 

*1674 

27S29 

AMD 

AM27S29C 

1163-95 


Panasonic 

AN271 

855-140 

278 

NEC America nPD278 

853-181 




1186-104 



AM27S29M 

1164-10 


SGS 

TBA271A 

908-37 


Panasonic 

AN278 

854-203 

2666 

Signetics 

2666 

1186-110 

27S30 

AMD 

AM27S30C 

1163-92 




911-5 

279 

Panasonic 

AN279 

860-173 

2670 

Signetics 

TDA2670 

859-15 



AM27S30M 

1164-7 



TBA271B 

908-42 

26 

PMI 

MUX-28A 

576-22 

268 

Interdesign 

MOA-268B 

607-17 

27S31 

AMD 

AM27S31C 

1163-97 




911-10 



MUX-28B 

576-25 

268T26 

Hitachi 

HD268T26 

458-126 


' 

AM27S31M 

1164-13 



TBA271C 

908-46 



MUX-28E 

576-23 




616-4 

27S32 

AMD 

AM27S32C 

1165-10 




911-14 



MUX-28F 

576-26 

2680 

Signetics 

TDA2680 

860-5 



AM27S32M 

1165-34 

2710 

NPC 

SFC2710 

845 -24 


Teledyne C 

CDA28A 

573-8 

2688 

AMI 

S2688 

^56-175 

27S33 

AMD 

AM27S33C 

1165-12 


Signetics 

TDA2710 

861 -36 

280 

Siemens 

S280 

853-98 




917-131 



AM27S33M 

1165-36 

2711 

NPC 

SFC271 1 

848-5 


Signetics 

TCA280 

919A-59 




H 173-19 

27S80 

AMD 

AM27S80C 

1185-9 

2714 

Intel 

2714 

f 199-3 

2800 

Gl 

ER2800 

1159-53 

2690 

Signetics 

TDA2690 

860-6 



AM27S80M 

1185-23 

2716 

AMD 

2716 

1167-100 




f 193-21 



2690 

*1676 

27S81 

AMD 

AM27S81C 

1185-14 

- 

EA 

EA2716 

1167-101 


TRW 

CA28eK) 

840-64 



2690-2 

*1676 



AM27S81M 

1185-24 



EA2716M 

1167-102 

28000 

Mostek 

MK28000 

1186-50 




1170-84 

270 

National 

LM270 

839-10 


Fairchild 

2716 

1167-103 




1186-65 



2690-3 

*1676 




851 -4 


Fujitsu 

MBM2716 

1167-106 

2801 

Sprague 

ULN-2801A 

622-159 




1170-104 




11 171-3 


Intel 

2716 

1167-107 




843-159 



2690-4 

*1676 


Panasonic 

AN270 

853-19 




1 199-3 

2802 

AMD 

AM2802 

1 198-5 




1170-124 


Plessey 

TCA270 

860-180 



2716-1 

1167-95 



AM2802C 

1187-44 

27 

NEC Amenca nPC27 

851 -62 


RCA 

CA270 ^ 

860-182 



2716-2 

1167-98 



AM2802M 

1187-45 


Teledyne C 

CAG27 

567-52 


Signetics 

TCA270 

860-195 


Maruman 

MIC2716 

1167-108 


Sprague 

ULN-2802A 

622-164 



CAG27-10 

567 -53 

2700 

AD 

AD2700J 

918-112 


Mostek 

MK2716 

1167-109 




843-160 

27A0e 

Motorola 

MCM27A08L 

1166-81 



AD2700L 

918-113 


Motorola 

MCM2716 

*1493 


Synertek 

SY2802 

1187-46, 

27A16 

Motorola 

MCM27A16L 

*1493 



AD2700S 

918-114 



MCM2716L 

*1493 

2603 

AMD 

AM2803 

1 198-5 




1167 -96 



AD2700U 

918-115 




1167-110 



AM2803C 

1187-72 



TMS27A16L 

1167-93 


Harris 

HA-2700 

* 988 



TMS2716 

*1486 



AM2803M 

1187-73 

27LS00 

AMD 

AM27LS00AC 

1173-81 




866-40 




1168-3 


Sprague 

ULN-2803A 

622-146 



AM27LS00AM 

1173-93 




876-32 


Nadonal 

MM2716 

1167-111 




843-161 



AM27LSOOC 

1173-92 


National 

LF2700 

900-68 


NEC Micro ^P02716 

*1617 


Synertek 

SY2803 

1187-74 


11 Indicates page number in Application Note Directory. 
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Base 


Number' 

Source 

Device 

Page-Line 

2804 

AMD 

AM2804 

1 198-5 



AM2804C 

1187-94 



AM2804M 

1187-95 


Sprague 

ULN-2804A 

622-154 

843-162 


Synertek 

SY2804 

1187-96 

2805 

AMO 

AM2805 

1 198-5 



AM2805C 

1187 -58 



AM2805M 

1187-54 


Gl 

ER2805 

1159-48 


Nitron 

NC2805 

1159-50 


Sprague 

ULN-2805A 

622-147 

843-163 

2806 

AMD 

AM2806 

1 198-5 



AM2806C 

1187-81 



AM2806M 

1187-77 

2807 

AMD 

AM2807 

1 198-5 



AM2807C 

1187-59 



AM2807M 

1187-55 

2808 

AMD 

AM2808 

1 198-5 



AM2808C 

1187-82 



AM2808M 

1187-78 

2809 

AMD 

AM2809C 

1193-29 



AM2809M 

1193-23 

281 

National 

AM281 

567-109 

567-113 

567-115 


Panasonic 

AN281 

858-142 


Siemens 

S281 

853-99 

2810 

AMD 

AM2810C 

1193-24 



AM2810M 

1193-25 


NCR 

NCR2810 

1159-49 


Nitron 

NC2810 

1159-51 


TRW 

CA2810 

840-65 

2811 

AMI 

S2811 

901 -134 


Sprague 

ULN-2811A 

622-160 

843-166 

2812 

AMD 

AM2812AC 

1159-69 



AM2812AL. 

1159-70 



AM2812C 

1159-67 



AM2812L 

1159-68 


AMI 

AM2812 

1 195-1 


Sprague 

ULN-2812A 

622-165 

843-167 

2813 

AMD 

AM2813AC 

1159-73 



AM2813AL 

1159-74 



AM2813C 

1159-71 



AM2813L 

1159-72 


AMI 

AM2813 

H 195-1 


Sprague 

ULN-2813A 

622-148 

843-168 

2814 

AMD 

AM2814C 

1193-30 



AM2814M 

1193-31 


AMI 

AM2814 

1 195-1 


Sprague 

ULN-2814A 

622-155 

843-169 

2815 

Sprague 

ULN-2815A 

622-149 

843-170 

282 

National 

AM282 

568-23 

568-27 


Pemasonic 

AN282 

858-143 

2820 

Harris 

HA-2820 

f 185-7 
% 185-9 


TRW 

CA2820 

840-69 

2821 

Sprague 

UI.N-2821A 

622-161 

843-173 

2822 

Sprague 

ULN-2822A 

622-166 

843-174 

2823 

Sprague 

ULN-2823A 

622-150 

343-175 

2824 

Sprague 

UU^-2824A 

622-156 

843-176 

2825 

AMD 

AM2825C 

1187-111 



AM2825M 

1187-109 


Harris 

HA-2825 

1 185-9 


Sprague 

ULN-2825A 

622-151 

843-177 


Synertek 

SY2825A 

1187-113 

2826 

AMD 

AM2826C 

1187-112 



AM2826M 

1187-110 


Synertek 

SY2826A 

1187-114 

2827 

AMD 

AM2827C 

1188-7 



AM2827M 

1188-6 


Synertek 

SY2827 

1188-8 

2830 

TRW 

CA2830 

840-70 

2833 

AMD 

AM2833C 

1193-77 


Base 


Number 

Source 

Device 

Page-Line 

2833 

AMD 

AM2833M 

1193-78 


Synertek 

SY2833 

1193-71 



SY2833A 

1193-72 



SY2833B 

1193-73 



SY2833C 

1193-74 

284 

National 

AM284 

572-20 

572-24 


NEC America /iPD284 

853-182 

2840 

Siemens 

TDA2840 

860-61 


TRW 

CA2840 

840-71 

2841 

AMD 

AM2841C 

1159-82 



AM2841M 

1159-83 



2841 A 

1159-85 


Sprague 

UDN-2841 

842-109 


Tl 

UDN2841 

842-115 

2842 

Sprague 

UDN-2842 

842-110 


Tl 

UDN2842 

842-116 


TRW 

CA2842 

840-72 

2843 

Sprague 

UDN-2843 

842-111 


Tl 

UDN2843 

842-117 

2844 

Sprague 

UDN-2844 

842-112 


Tl 

UDN2844 

842-118 

2845 

Sprague 

UDN-2845 

842-113 


Tl 

UDN2845 

842-119 

2846 

Sprague 

UDN-2846 

842-114 


Tl 

UDN2846 

842-120 

2847 

AMD 

AM2847C 

1192-116 



AM2847M 

1192-114 

285 

National 

AM285 

572-45 

572-49 

2850 

TRW 

CA2850 

840-73 

2851 

TRW 

CA2851 

840-74 

2855 

AMD 

■AM2855 

1193-35 

2856 

AMD 

AM2856 

1193-56 

2857 

AMD 

AM2857C 

1193-65 

286 

National 

LM286 

H 173-6 


NEC America p.PD286 

853-183 

287 

National 

AM287 

569-111 

569-115 


Tl 

TL287C 

888-47 



TL287M 

888 -48 

2870 

Siemens 

TDA2870 

852-110 


TRW 

CA2870 

840-75 

2871 

TRW 

CA2871 

840-76 

2872 

Western 

CR2872 

1753-41 

2875 

TRW 

CA2875 

840-77 

2876 

TRW 

CA2876 

840-78 

288 

National 

AM288 

570-21 

570-25 


Panasonic 

AN288 

858-144 


Tl 

TL288C 

889-50 



TL288M 

889-51 

2880 

TRW 

CA2880 

840-79 

289 

Panasonic 

AN289 

858-145 

2896 

AMD 

AM2896C 

1193-9 



AM2896M 

1193-8 

29 

Teledyne C 

CDA29A 

570-79 

29LS18 

AMD 

AM29LS18C 

439-120 

1755-174 



AM29LS18M 

439-121 

1755-175 


MMI 

29LS18C 

1755-178 



29LS18M 

1755-179 

290 

National 

AM290 

570-98 

570-100 


Signetics 

TCA290 

855-153 

2900 

AMD 

AM2900 

H 202-18 


AMI 

S2900 

900-11 


Harris 

HA-2900 

* 996 




865-98 

868-31 




f 165-3 


National 

IDM2900 

H 205-17 



IOM29(IOAC-1 

1754-161 



IOM290(IAlyl-1 

1754-162 



LM2900 

867-57 

897-31 


NCR 

NCR2900 

460-98 


Raytheon 

LM2900 

867-59 

897-33 



2900 

1743-2 


Tl 

LM2900 

867-61 

897-35 

29000 

Raytheon 

29000 

*1645 

*1666 

2901 

AMD 

AM2901 

1721 -1 


Base 

Number Source Device Page-Line 


Arranged alphanumerically from left to right. 
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Base 
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2907 

AMD 

AM2907C 

617-24 

2911 

National 

IOM2911AM 

1755-22 

2917 

NEC MiCTO 

fiPB2917A 

1755-154 

29601 

Tl 

SN29601 

452-72 




1755-97 


NEC Micro 

^PB2911A 

459-170 


Raytheon 

AM2917AC 

615-55 

29602 

Raytheon 

29602 

*1653 



AM2907M 

617-2 




1755-24 




1755-165 



29602C 

*1653 




1755-98 


Raytheon 

AM2911C 

459-173 



AM2917AM 

615-33 




1162-43 


Fairchild 

F2907C 

617-25 




1755-27 




1755-166 



29602M 

*1653 




1755-109 



AM2911M 

459-174 

29176 

AMD 

AM29176AM 

615-26 




1162-59 



F2907M 

1755-110 




1755-28 

2918 

AMD 

AM2918C 

439-113 

29603 

Raytheon 

29603 

*1653 


MMI 

2907C 

617-27 

2912 

Hitachi 

HD2912 

619-132 




1755-172 



29603C 

*1653 




1755-127 

2913 

AMD 

AM2913 

H 202-18 



AM2918M 

439-114 




1162-47 



2907M 

617-3 




1 202-20 




1755-173 



29603M 

*1653 




1755-128 



AM2913C 

456-162 


MMI 

291 8C 

1755-176 




1162-63 


Motorola 

MC2907C 

617-28 




1755-77 



291 8M 

1755-177 

29610 

Raytheon 

29610 

*1654 




1755-141 



AM2913M 

456-163 


Motorola 

MC2918C 

1755-180 



29610C 

*1654 



MC2907M 

617-4 




1755-78 



MC2918M 

1755-181 




1163-23 




1755-142 


National 

LM2913 

919-143 


NEC Micro 

/iPB2918A 

439-115 



29610M 

*1654 


National 

LM2907 

857-134 

2914 

AMD 

AM2914 

1 202-18 




1755-182 




1163-54 




916-63 




1 202-20 


Raytheon 

AM2918C 

439-116 

29611 

Raytheon 

29611 

*1654 




183-13 



AM2914C 

1755-71 




1755-183 



29611C 

*1654 


NEC Micro 

fiPB2907A 

617-29 




1761 -19 



AM29ieM 

439-117 




1163-27 




1755-151 



AM2914M 

1755-72 




1755-184 



2961 1M 

*1654 


Raytheon 

AM2S07C 

617-30 




1761 -20 

2919 

AMD 

AM2919C 

1755-30 




1163-57 




1755-159 


Fairchild 

F2914C 

1755-73 



AM2919M 

1755-31 

29612 

Raytheon 

29612 

*1655 



AM2907M 

617-5 



F2914M 

1755-74 


Hitachi 

HD2919 

622-180 



29612C 

*1655 




1755-160 


National 

LM2914 

916-186 


MMI 

291 9C 

1755-32 




1163-33 

2909 

AMD 

AM2909 

1 200-16 

2915 

AMD 

AM291 5AC 

615-35 



291 9M 

1755-33 



2961 2M 

*1655 




f 203-1 




1755-99 

2192 

National 

LM292 

*1054 




1163-59 



AM2909C 

459 -1 49 



AM2915AM 

615-22 




839-158 

29613 

Raytheon 

29613 

*1655 




1755-1 




1755-100 




890-49 



29613C 

*1655 



AM2909M 

459-150 


Fairchild 

F2915AC 

615-36 

2920 

AMD 

AM2920C 

440-138 




1163-39 




1755-2 




1755-111 




1755-193 



29613M 

*1655 


Fairchild 

F2909C 

459-153 



F2915AM 

1755-112 



AM2920M 

440-139 




1163-62 




1755 -5 


Hitachi 

HD2915 

611-35 




1755-194 

29620 

Raytheon 

29620 

*1656 



F2909M 

459-154 


MMI 

29 15 AC 

615-38 

2921 

AMD 

AM2921C 

435-82 



29620C 

*1656 




1 755 -6 




1755-129 




1755-58 




1163-91 


MMI 

2909C 

1755-11 



2915 AM 

615-23 



AM2921M 

435-83 



29620M 

*1656 



2909M 

1755-12 




1755-130 




1755-59 




1164-17 


Motorola 

MC2909C 

459-161 


Motorola 

MC2915AC 

615-39 

2922 

AMD 

AM2922 

1 200-16 

29621 

Raytheon 

29621 

*1656 




1755-15 




1755-143 



AM2922C 

452-16 



29621C 

*1656 



MC2909M 

459-162 



MC2915AM 

615-24 




1755-168 




1163-96 




1755-16 




1755-144 



AM2922M 

452-17 



29621M 

*1656 


National 

1DM2909AC 

459-165 


NEC Micro 

HPB2915A 

615-40 




1755-169 




1164-28 




1755-19 




1755-152 

2924 

National 

LM2924 

*1054 

29622 

Raytheon 

29622 

*1657 



IDM2909AM 

459-166 


Raytheon 

AM2915AC 

615-41 




839-160 



29622C 

*1657 




1755-20 




1755-161 




892-54 




1164-6 


NEC Micro 

HPB2909A 

459-169 



AM2915AM 

615-25 

2925 

AMD 

AM2925C 

1755-37 



29622M 

*1657 




1 755 -2.3 




1755-162 



AM2925M 

1755-38 




1154 -57 


Raytheon 

AM2909C 

459-171 

2916 

AMD 

AM2916AC 

615-42 

293 

National 

LM293 

847-49 

29623 

Raytheon 

29623 

*1657 




1755-25 




1755-101 



LM293A 

847-4 



29623C 

*1657 



AM2909M 

459-172 



AM2916AM 

1755-102 


Signetics 

LM293 

847-51 




1164-12 




1755-26 


Fairchild 

F2916AC 

615-44 



LM293A 

847-6 



29623M 

*1657 

291 

National 

AM291 

570-111 




1755-113 


Tl 

LM293 

847-53 




1164-64 




571 -2 



F2916AM 

1755-114 

2930 

AMD 

AM2930C 

1755-84 

29624 

Raytheon 

29624 

*1658 


Siemens 

S291 

900-34 


Hitachi 

HD2916 

619-133 



AM2930M 

1755-85 



29624C 

*1658 




900-40 


MMI 

2916AC 

615-48 

29301 

Tl 

SN29301 

434-18 




1163-81 

2910 

AMD 

AM2910C 

1754-181 




1755-131 

29308 

Tl 

SN29308 

448-35 



29624M 

*1658 



AM2910M 

1754-182 



2916AM 

615-28 

29309 

Tl 

SN29309 

451 -51 




1164-26 


Fairchild 

F2910C 

1754-183 




1755-132 

29310 

Tl 

SN29310 

432-5 

29625 

Raytheon 

29625 

*1658 



F2910M 

1754-184 


Motorola 

MC2916AC 

615-50 

29311 

Tl 

SN2931 1 

435-115 



29625C 

*1658 


Intel 

2910 

900-13 




1755-145 

29312 

Tl 

SN29312 

451 -98 




1163-87 


Motorola 

MC2910C 

1754-186 



MC2916AM 

615-30 

29316 

Tl 

SN29316 

430-86 



29625M 

*1658 



MC2910M 

1754-187 




1755-146 

29318 

Tl 

SN29318 

456-158 




1164-40 


OEI 

2910 

839-133 


NEC Micro 

;iPB2916A 

615-52 

2940 

AMD 

AM2940C 

1755-42 

29626 

Raytheon 

29626 

*1659 




839-137 




1755-153 



AM2940M 

1755-43 



29626C 

*1659 

29100 

Motorola 

MC29100C 

1160-9 


Raytheon 

AM2916AC 

615-54 

2942' 

AMD 

AM2942C 

1755-46 




1163-94 



MC29100M 

1160-15 




1755-163 



AM2942M 

1755-47 



29626M 

*1659 

29101 

Motorola 

MC29101C 

1160-4 



AM2916AM 

615-32 

295 

National 

LM295 

915-156 




1164 -46 



MC29101M 

1160-12 




1755-164 

2950 

AMD 

AM2950C 

1755-66 

29627 

Raytheon 

29627 

*1659 

2911 

AMO 

AM291 1 

H 200-16 

2917 

AMD 

AM2917AC 

615-43 



AM2950M 

1755-67 



29627C 

*1659 



AM2911C 

459-151 




1755-103 

2951 

AMD 

AM2951C 

1755 -68 




1163-99 




1755-3 



AM2917AM 

615-27 



AM2951M 

1755-69 



29627M 

*1659 



AM2911M 

459-152 




1755-104 

2956 

Sorague 

UDN-29S6 

900-196 




1164-53 




1755 -4 


Fairchild 

F2917AC 

615-46 



UDN-2956A 

622-70 

29630 

Raytheon 

29630 

*1660 


Fairchild 

F2911C 

459-156 




1755-115 




843-56 



29630C 

*1660 




1755-7 



F2917AM 

1755-116 

2957 

Sprague 

UDN-2957A 

622-67 




1166-15 



F2911M 

459-157 


MMI 

291 7 AC 

615-49 




843-57 



29630M 

*1660 




1755-8 




1755-135 



UD7-2957 

900-197 




1166-57 


Intel 

2911 

900-24 



2917 AM 

615-29 

29600 

Raytheon 

29600 

*1652 

29631 

Raytheon 

29631 

*1660 


MMI 

291 1C 

1755-13 




1755-136 



29600C 

*1652 



29631 C 

*1660 



291 1M 

1755-14 


Motorola 

MC2917AC 

615-51 




1162-54 




1166-22 


Motorola 

MC2911C 

459-163 




1755-147 



29600M 

*1652 



29631 M 

*1^ 




1755-17 



MC2917AM 

615-31 




1162-69 




1166-58 



MC2911M 

459-164 




1755-148 

29601 

Raytheon 

29601 

*1652 

29632 

Raytheon 

29632 

*1661 




1755-18 


National 

LM2917 

857-135 



29601C 

*1652 



29632C 

*1661 


National 

IDM2911AC 

459-167 




916-64 




1162 -56 




1166-53 




1755-21 




H 183-13 



29601 M 

*1652 



29632M 

*1661 



IDM2911AM 

459-168 


NEC Micro 

HPB2917A 

615-53 




1162-71 




1166-64 


f Indicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted. 
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29633 

Rayttieon 

29633 

*1661 

29704 

National 

I0M29704AM 

1756-20 

29903 

National 

IDM29903C 

1756-36 

3002 

Motorola 

MC3002 

447-124 



29633C 

*1661 

29705 

AMD 

AM29705 

1 202-20 

29908 

National 

IDM29908C 

1755-186 


National 

TP3002 

*1074 




1166-54 



AM29705C 

449-47 



IOM2990eM 

1755-187 




900-30 



29633M 

*1661 




1172-60 

3 

Oatet 

ADC-HU3B 

* 667 


Panasonic 

MN3002 

915-99 




1166-70 




1756-17 



ADOHU3BGC 

* 667 


RCA 

CA3002 

840-146 

29634 

Rayttwon 

29634 

*1662 



AM29705M 

449-48 




578-2 




855-2 



29634C 

*1662 




1172-71 



AOC-HU3BMC 

* 667 




1 169-10 




1166-38 




1756-18 



ADC4IU3BMM 

* 667 


Signetics 

N3002 

427-50 



29634M 

*1662 


National 

IDM29705AC 

1756-21 




578-3 




1756-48 




1166-65 



IDM29705AM 

1756-22 



A60HU3BMR 

* 667 




1 202-15 

29635 

Raytheon 

29635 

*1662 

29720 

AMD 

AM29720C 

1173-88 


Supertax 

SD3 

857-85 




1 206-21 



2963SC 

*1662 




1756-38 

30 

NEC America 

/iPC30 

851-56 




1 207-1 




1166-48 



AM29720M 

1173-107 


PMI 

DAC-30B 

599-12 



S3002 

427-51 



29635M 

*1662 




1756-39 



0AC-30E 

599-13 




1756-49 




1166-71 

29721 

AMD 

AM29721C 

1173-94 



DAC-30F 

599-15 


SUiconix 

SI3002A 

570-44 

29636 

Raytheon 

29636 

*1663 




1756-40 


Teledyne C 

CAG30 

567-16 



SI3002B 

570^5 



29636C 

*1663 



AM29721M 

1174-2 


Unitrode 

PF30 

917-29 

3003 

Fairchild 

SH3003C 

571 -76 




1166-39 




1756-41 



PR30 

917-30 



SH3003M 

571 -77 



29636M 

*1663 

29750 

AMD 

AM29750AC 

1161 -17 

300 

Cybernetic 

CY-300 

603-111 


Intel 

M3003 

1756-65 




1166-66 




1755-196 




1763-128 



3003 

1756-64 

29637 

Raytheon 

29637 

*1663 



AM29750AM 

1161 -29 


Dionics 

Di300 

602-160 


Micro Net 

MN3003 

591 -2 



29637C 

*1663 




1755-197 


Exar 

XR300 

* 932 



MN3003H 

591-3 




1166-49 


National 

IDM29750AC 

1755-200 




460-32 


Motorola 

MC3003 

447-121 



29637M 

*1663 



IDM297S0AM 

1756-2 


Hughes 

300 

861 -75 


Panasonic 

MN3003 

915-96 




1166-72 

29751 

AMD 

AM29751AC 

1161-22 


IMI 

MM300 

417-136 

3004 

Micro Net 

MN3004 

591 -4 

29660 

Raytheon 

29660 

*1664 




1755-198 




460-57 



MN3004H 

591-5 



29660C 

*1664 



AM29751AM 

1161 -36 


Intersil 

300 

912-6 


Motorola 

MC3004 

44461 




1162-4 




1755-199 


National 

LFB300 

582-30 


Paiasonic 

MN3004 

915-100 



29660M 

*1664 


National 

IDM29751AC 

1756-3 




582-34 


RCA 

CA3004 

840-147 




1162-20 



IDM29751AM 

1756-4 



LM300 

912-7 




1 169-9 

29661 

Raytheon 

29661 

*1664 

29760 

AMD 

AM29760AC 

1161 -77 




f 188-12 

3005 

Micro Net 

MN3005 

5916 



29661C 

*1664 




1756-6 


Silicon G 

SQ300 

912-9 



MN3005H 

591 -7 




1162-6 



AM2g760AM 

1161 -97 


SSKonix 

OG300 

* 819 


Motorola 

MC3005 

443-47 



29661M 

*1664 




1756-7 




1 190-10 


Panasonie 

MN3005 

915-112 




1162-21 


National 

IDM29760C 

1756-10 




1 190-11 


RCA 

CA3005 

840-148 

29662 

Raytheon 

29662 

*1665 



IDM29760M 

1756-11 



DG300A 

* 819 




855-3 



29662C 

*1665 

29761 

AMD 

AM29761AC 

1161 -82 




567-25 




857-51 




1161 -103 




1756-8 



DG300B 

* 819 




1 169-9 



29662M 

*1665 



AM29761AM 

1161 -105 




567-26 




f 173-12 




1162-14 




1756-9 



DG300C 

* 819 

3006 

Micro Net 

MN3006 

588-7 

29663 

Raytheon 

29663 

*1665 


Natonal 

IDM29761C 

1756-12 




567-27 



MN3006H 

588 6 



29663C 

*1665 



IDM29761M 

1756-13 


Teiedyne S 

300 

f 159-9 


Motorola 

MC3006 

441 -15 




1161 -110 

29770 . 

AMD 

AM29770C 

1163-13 




1 159-11 


RCA 

CA3006 

840-149 



29663M 

*1665 



AM29770M 

1163-29 




1 160-18 




855-4 




1162-18 

29771 

AMD 

AM29771C 

1163-17 


Unitrode 

PF300 

917-37 




857-52 

29693 

Raytheon 

29693C 

452-41 



AM29771M 

1163-35 



PR300 

917-38 




I 169-9 




1160-116 

298 

AMD 

LF298 

919-16 

3000 

Intel 

3000 

1730-1 

3007 

Miao Net 

MN3007 

5916 




1755-89 


Burr-Brotm 

SHC298AM 

* 659 




1 200-19 



MN3007H 

591 -9 



29693M 

452-42 




919-27 




1 201 -3 


Motorola 

MC3007 

443-92 




1160-117 


National 

LF298 

919-66 


LSI Comp 

RED3000/3iia0 

* 494 


Panasonic 

BBD3007 

915-109 




1755-90 

29803 

AMD 

AM29803 

1 200-16 




415-46 


RCA 

CA3007 

839-50 

29700 

AMD 

AM29700C 

1171 -106 



AM29803AC 

1755-52 


Micro Net 

MN3000 

587-47 




1 174-7 




1756-24 



AM23803AM 

1755-53 



MN3000H 

588-2 

3008 

Miao Net 

MN3008 

587-28 



AM29700M 

1172-11 


National 

I0M29»)3C 

1755-54 


Motorola 

MC3000 

443-136 




1 177-17 




1756-25 



IDM29803M 

1755-55 


National 

TP3000 

*1074 



MN3008H 

587-29 


MMI 

29700C 

1171 -109 

2981 

Sprague 

.LION-2981 A 

622-169 


RCA 

CA3000 

839-49 


Motaola 

MC3008 

428-125 



29700M 

1172-14 




843-180 




1 163-6 


RCA 

CA3008 

881 -45 

2970T 

AMD 

AM297aiC 

1172-4 

29811 

AMD 

AM29811 

I 200-16 


Signetics 

N3000 

1744-4 




1 167-16 




1756-26 



AM29811AC 

1755-61 

30000 

Mostek 

MK30000 

1185-27 



CA3008A 

875-23 



AM29701M 

1172-18 



AM29811AM 

1755-62 

3001 

Intel 

M3001 

459-160 


RIFA 

PBA3008 

902-38 




1756-27 


National 

I0M29811C 

1755-63 




1756-52 

3009 

Miao Net 

MN3009 

587-30 


MMI 

29701 C 

1172-7 



IDM29811M 

1755-64 



3001 

459-159 



MN3009H 

587-31 



29701 M 

1172-21 

2982 

Sprague 

UDN-2982A 

622-173 




1756-51 


Motorola 

MC3009 

428-189 

29702 

AMD 

AM29702C 

1171 -107 




843-181 


Micro Net 

MN3001 

588-3 


RIFA 

PBA3009 

902-39 




1756-28 

2983 

Sprague 

UDN-2983A 

622-170 



MN3001H 

588-4 

301 

AD 

AD301A 

884-5 



AM29702M 

1172-12 




843-182 


Motorola 

MC3001 

441 -100 



AD301AL 

870-39 




1756-29 

2984 

Sprague 

UDN-2984A 

622-174 


National 

TP3001 

*1074 


AMD 

LM301 

884-32 


MMI 

29702C 

1171 -110 




843-183 




900-17 



LM301A 

884 6 



29702M 

1172-15 

29882 

AMD 

AM29882C 

1756-43 


Panasonic 

MN3001 

915-106 


CMA 

FX301 

901 -144 


Natlanal 

I0M29702C 

1756-32 

29883 

AMD 

AM29883C 

1756-44 


RCA 

CA3001 

840-145 


Fairchild 

pA301A 

884-7 



IDM29702M 

1756-33 

299 

National 

LM299 

*1062 




1 169-19 


Intersil 

301 A 

884-9 

29703 

AMD 

AM29703C 

1172-5 




918-93 


Signetics 

N3001 

459-176 



301 ALN 

884-20 




1756-30 




H 192-5 




1756-53 


Miao Net 

MN301 

585-19 



AM29703M 

1172-19 




f 192-15 




1 206-21 



MN301H 

585-20 




1756-31 



LM299A 

*1062 




1 207-1 


MiaoPovrer 

MP301 

842-17 


MMI 

29703C 

1172-8 




918-97 



S3001 

459-177 


Motaola 

LM301A 

884-10 



29703M 

1172-22 




f 192-5 




1756-54 


Natonal 

LM301 

1 165-19 


National 

IDM29703C 

1756-34 




1 192-15 


Silicon Q 

SG3001 

840-170 




1 166-1 



IDM29703M 

1756-35 


l€C America 

^PD299 

853-184 

3002 

Fairchild 

SH3002C 

570-52 



LM301A 

884-11 

29704 

AMD 

AM29704C 

449-45 




854-20 



SH3002M 

570-53 




1 166-15 




1172-93 


Raytheon 

LM299 

918-105 


Intel 

M3002 

427-32 




1 166-16 




1756-15 



LM299A 

918-108 




1756-47 




1 166-17 



AM29704M 

449-46 

29901 

National 

IDM29901C 

1755-189 



3002 

427-31 




1 167-3 




1172-99 



IDM29901M 

1755-190 




1756-46 




1 191 -7 




1756-16 

29902 

National 

IDM29902C 

1755-80 


Micro Net 

MN3002 

588-5 


NEC America rxPCSOI 

884-13 


National 

IDM297(MAC 

1756-19 



IDM29902M 

1755-81 



MN3002H 

588-6 


Panasorric 

AN301 

861-25 



Arranged alphanumericalty from left to right. 
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Base 

Number 
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Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

301 

Plessey 

SL301 


842-31 

302 

Intersil 

302 


862-53 

3035 

RCA 

CA3035 


859-168 

305 

Plessey 

SL305 • 

842-88 


Raytheon 

LM301A 


880-23 


Micro Power 

MP302 


842-18 

3036 

Fairchild 

)nA3036M 


842-86 


Raytheon 

LM305 

912-25 


RCA 

CA301A 


884-15 


National 

LM302 


862-50 


RCA 

CA3036 


842-89 



LM305A 

913-24 


Siemens 

SM301 


900-177 





162-9 

3037 

RCA 

CA3037 


881 -48 


Silicon G 

SG305 

912-26 


Siqnettcs 

LM301 A 


884-16 




« 

172-1 



CA3037A 


875-26 



SG305A 

913-23 


Silicon G 

SG301A 


884-18 


Panasonic 

AN302 


861 -26 

3038 

RCA 

CA3038 


867-121 


Siliconix 

DG30S 

* 819 


SiKcorrix 

OG301 

A 

819 


Silicon G 

SG302 


862-49 





881 -57 



DG305A 

* 819 



DG301A 

A 

819 


SHiconix 

DG302 

A 

819 



CA3038A 


867-122 




569 -54 





569-51 



DG302A 

A 

819 





875-34 



DG305B 

* 819 



DG30tB 

A 

819 





571 -82 

304 

Fairchild 

pA304 

A 

934 




569-55 





569-52 



DG302B 

A 

819 



pA304C 

A 

934 



DG305C 

* 819 



DG301C 

A 

819 





571 -83 





913-46 




569-56 





569-53 



DG302C 

A 

819 


Micro Net 

MN304 


436-35 


TI 

LM305 

912-27 


Teledyne C 

CSR301 


603-141 





571 -84 





620-143 



LM305A 

913-25 





621 -70 


Teledyne S 

302A/C 


423-79 



MN304H 


436-36 

3050 

Inlech/FMI 

3050 

915-5 


Teledyne S 

301 A/C 


423-73 





423-141 





620-144 


Motorola 

MC3050 

1 159-1 





423-118 



302B/M 


423-80 


Motorola 

LM304 

« 

187-13 


RCA 

CA3050 

843-39 



301 B/M 


423-74 





423-142 



LM304H 


913-47 


Sanken 

SI3050G 

903-125 





423-119 

3020 

HyComp 

HC3020 


839-96 


National 

LM304 


913-48 

3051 

Motorola 

MC3051 

436-176 


Ti 

LiViSOIA 


serf -19 





870-50 




f 

171 -1 




f 159-1 

3010 

iniech/FMi 

5010 


915-55 


intech/FMi 

5020 


915-50 




I 

187 -16 


RCA 

CA305i 

643 -40 


IPI 

IPL3010 


916-125 


Micro Net 

MN3020 


587-39 




Si 

188 -2 

3052 

Motorola 

MC3052 

437-56 


Micro Net 

MN3010 


589-3 



MN3020H 


587-40 




188-4 


RCA 

CA3052 

839-7 



MN3010H 


589-4 


Motorola 

MC3020 


445-158 




f 188-12 




853-60 


Motorola 

MC3010 


442-79 


RCA 

CA3020 


840-152 


Panasonic 

AN304 


861 -28 

3053 

National 

LM3053 

839-60 


RCA 

CA3010 


881 -46 





852-4 


Raytheon 

LM304 


913-50 


RCA 

CA3053 

839-64 




H 

167-16 




1i 

168-13 


Silicon G 

SG304 


913-51 

3054 

Fairchild 

pA3054 

843-19 



CA3010A 


875-24 



CA3020A 


840-153 





913-104 


Motorola 

CA3054 

843-20 

3011 

Fairchild 

SH3011 

* 

95S 




1 

168-13 


SiNconix 

DG304 

A 

819 


National 

LM3054 

843-22 





622-25 


Sprague 

UGN-3020 


462-154 



DG304A 

A 

819 


RCA 

CA3054 

843-25 


Motorola 

MC3011 


440-173 



UGS-3020 


462-155 





567-28 

3058 

RCA 

CA3058 

919A-56 


National 

LM301 1 


840-127 

3021 

Motorola 

MC3021 


446-46 



DG304B 

* 

819 




1 189-16 




H 

174-5 


RCA 

CA3021 


840-154 





567 -29 


Silicon G 

SG3058 

919A-62 


RCA 

CA301 1 


840-150 




1 

169-12 



DG304C 

A 

819 

3059 

Motorola 

CA3059 

919A-48 





173-12 

3022 

Motorola 

MC3022 


446-87 





567-30 


RCA 

CA3059 

919A-57 

3012 

Motorola 

MC3012 


442-185 


RCA 

CA3022 


840-155 


Teledyne S 

304A/C 


423-127 




1 186-9 


RCA 

CA3012 


840-151 




1 

169-12 



304B/M 


423-128 




1 189-16 





855-5 

3023 

Motorola 

MC3023 


445-70 


TI • 

LM304 


913-52 


Silicon G 

SG3059 

919A-63 




f 

173-12 


RCA 

CA3023 


840-156 

3040 

Intech/FMI 

3040 


919-188 

306 

AMD 

LM306 

846-18 




1 

173-13 




1 

169-12 


RCA 

CA3040 


840-157 


National 

LM306 . 

846-16 

3013 

Micro Net 

MN3013 


588-9 

3024 

Motorola 

MC3024 


442-140 

3041 

Intech /FMI 

3041 


919-182 




1 172-1 



MN3013H 


588-10 

3025 

Motorola 

MC3025 


442-141 


RCA 

CA3041 


855-52 


Panasonic 

AN306 

861-30 


RCA 

CA3013 


855-50 

3026 

Fairchild 

pA3026 


843-18 





860-50 


Siliconix 

OG306 

* 819 





859-166 


Motorola 

MC3026 


440-182 




1 

175-21 



DG306A 

* 819 





173-12 


National 

LM3026 


843-21 

3042 

RCA 

CA3042 


855-53 




571 -85 

3014 

Micro Net 

MN.3014 


587-37 


RCA 

CA.3026 


843 -34 





860-51 



OG306B 

w 819 



MN3014H 


587-38 

3028 

Motorola 

MC3028 


436-130 




1 

175-21 




571-86 


RCA 

CA3014 


855-51 


National 

LM3028 


839-59 

3043 

RCA 

CA3043 


855-54 



DG306C 

* 819 





859-167 


RCA 

CA3028 


839-61 





860-52 




571 -87 




1 

173-12 





855-6 

3044 

RCA 

CA3044 


857-190 


Teledyne S 

306A/C 

423-157 

3015 

Fairchild 

SH3015 

* 

$56 




1 

173-13 




11 

175-20 



306B/M 

423-158 





919-104 



CA3028A 


839-62 

3045 

Fairdiild 

|iA3045M 


842-152 


TI 

LM306 

846-17 


Micro Net 

MN3015 


586-25 




1 

169-11 


National 

LM3045 


842-158 

3060 

Motorola 

MC3060 

438-187 



MNI3015H 


586-26 



CA3028B 


839-63 


Plessey 

SL3045 


842-168 




f 159-1 


Motorola 

MC3015 


441 -196 




I 

169-11 


RCA 

CA3045 


842-173 


RCA 

CA3060 

839-162 


RCA 

CA3015 


867-115 

3029 

Motorola 

MC3029 


436-134 


Silicon G 

SG3045 


842-184 




839-163 





881 -54 


RCA 

CA3029 


881 -47 

3046 

Fairchild 

HA3046C 


842-153 




866-106 




n 

167-17 



CA3029A 


875-25 


National 

LM3046 


842-159 




866-107 



CA3015A 


867-116 

303 

Micro Power 

MP303 


842-19 


Plessey 

SL3046 


842-169 




893-31 





875-31 


Panasonic 

AN303 


861 -27 


RCA 

CA3046 


842-174 




893-36 

3016 

IPI 

IPL3016 


916-126 


Plessey 

SL303 


842-61 


Silicon G 

SG3046 


842-185 




893-39 


Motorola 

MC3016 


441 -197 


Siliconix 

OG303 

A 

819 

3047 

RCA 

CA3047 


880-29 



CA3060A 

839-164 


RCA 

CA3016 


867-117 



DG303A 

* 

819 



CA3047A 


863-145 




866-108 





881-55 





570-59 





880-13 



CA3060B 

839-165 




n 

167-17 



DG303B 

A 

819 

3048 

RCA 

CA3048 


839-6 




866-109 



CA3016A 


867-118 





570-60 





853-59 

3061 

Motorola 

MC3061 

438-79 





875-32 



DG303C 

A 

819 





915-2 




1 159-1 

3018 

Faircuiid 

(iA3018AM 


842-66 





570-61 




f 

167-15 

3062 

Motorola 

MC3062 

438-80 



JUA3018M 


842-65 


Teledyne S 

303A/C 


423-134 

3049 

RCA 

CA3049 


843-35 




I 159-1 


National 

LM3018 


842-30 



303B/M 


423-135 





857-53 




1 185-13 





842-67 

3030 

Intech/FMI 

3030 


915-52 

305 

AMD 

LM305 


912-18 


RCA 

CA3062 

917-15 



LM3018A 


842-29 


RCA 

CA3030 


867-119 



LM305A 


913-18 




1 190-1 





842-68 





881 -56 


Fairchild 

pA30S 

A 

934 

3064 

Fairchild 

pA3064 

857-174 


Plessey 

SL3018 


842-73 

■ 


CA3030A 


867-120 



pA30SAC 

A 

934 


National 

LM3064 

857-181 



SL3018A 


842 -74 





875-33 





913-19 


NEC Micro 

pPD3064 

*1643 


RCA 

CA3018 


842-77 

3031 

Motorola 

MC3031 


444-151 



pA30SC 

A 

934 




1171-35 




I 

170-3 

3032 

IPI 

IPL3032 


916-127 





912-19 



pPD3064C 

*1643 



CA3018A 


842-78 


Motorola 

MC3032 


445 -25 


Intersil 

305 


912-20 



pPD3064D 

*1643 


Silicon G 

SG3018 


842-81 

3033 

RCA 

CA3033 


864 -20 



305A 


913-20 


RCA 

CA3064 

857-191 



SG3018A 


842-82 





880-28 


Motorola 

LM305 


912-21 


TI 

TMS3064 

1171 -36 

3019 

RCA 

CA3019 

1 

170-4 




1 

167-18 

\ 



f 

187-13 




1188-11 


Sprague 

UGN-3019 


462-152 



CA3033A 


863-144 


National 

LM305 


912-22 



TMS3064-1 

1171-37 



UGS-3019 


462-153 





880-12 




1! 

187-16 

3065 

Fairchild 

mA3065 

855-18 

302 

AMD 

LM302 


862-51 




f 

167-18 




% 

188-2 




m)-\2 


Dionics 

DI302 


602-161 

3035 

RCA 

CA3035 


840-88 



LM305A 


913-21 


Nadonal 

LM3065 

866-40 


Fairchild 

piA302C 


862 -52 





841 -1 


Panasonic 

AN306 


861 -29 




860-30 


f Indicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted. 

• Indicates entire Application Note is provided on the page noted. 
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Page-Lhw 

Base 

Number 
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Page-Um 

3065 

Nationai 

LM3065 

1 174-5 

3080 

RCA 

CA3080 

856-130 

3094 

RCA 

CA3094A 

424-15 


RCA 

CA3065 

855-55 




865-76 




839-183 




860-53 




866-85 




866-20 

3066 

RCA 

CA3066 

858-160 




877-49 




866-88 

3067 

National 

LM3067 

858-122 



CA3080A 

839-167 




866-143 


RCA 

CA3067 

858-161 




853-22 




881 -25 




I 176-4 




856-131 



CA3094B 

424-16 

3068 

RCA 

CA3068 

857-59 




865-77 




839-184 




860-184 




866-86 




866-21 




1 176-3 




877-50 




866-89 

307 

AMD 

LM307 

883-53 




1 167-19 




866-147 


CMA 

FX307 

900-126 

3081 

Plessey 

SL3081 

843-59 




881-26 


Fairchild 

HA307C 

883-54 


RCA 

CA3081 

843-60 

3095 

RCA 

CA3095 

843-186 


Intersil 

307 

883-55 


Signetics 

CA3081 

843-61 




1 170-5 


Motorola 

LM307 

883-56 



TDA3081 

843-62 

3096 

RCA 

CA3096 

842-194 


Nationai 

LM307 

883-57 


Silicon G 

SG3081 

843-63 



CA3096A 

842-195 


Panasonic 

AN307 

861-31 

3082 

Plessey 

SL3082 

843-67 



CA3096C 

842-196 


Raytheon 

LM307 

880-24 


RCA 

CA3082 

843-68 

3097 

RCA 

CA3097 

843-196 


RCA 

CA307 

883-59 


Signetics 

CA3082 

843-69 

3098 

RCA 

CA3098 

463-10 


Signetics 

LM307 

884-2 



TDA3082 

843-70 




915-165 


Silicon G 

SGa07 

884-3 


Silicon G 

SG3082 

843-71 

3099 

RCA 

CA3099 

463-11 


SWconix 

DG307 

* 819 

3083 

Plessey 

SL3083 

842-198 




915-166 



DG307A 

* 819 


RCA 

CA3083 

842-200 

31 

Burr-Browi 

UAF31 

* 921 




570-62 


Signetics 

CA3083 

842-203 




915-18 



DG307B 

* 819 



TDA3083 

843-4 

31L01 

AMD 

31L01C 

1172-115 




570,-63 


Silicon G 

SG3083 

843-5 



31L01M 

1172-116 



DG307C 

* 819 

3084 

RCA 

CA3084 

843-46 

310 

AMD 

LM310 

862-32 




570-64 

3085 

RCA 

CA3085 

912-13 


Fairchild 

>*A310C 

862-33 


Teledyne S 

307A/C 

423-160 




914-39 


HyComp 

HCS310 

571 -34 



307B/M 

423-161 




1 188-17 


Intersil 

310 

862-34 


Tl 

LM307 

884-4 




f 188-18 


Micro Power 

MP310 

842-20 

3070 

National 

LM3070 

858-123 



CA3085A 

912-66 


Motorola 

LM310 

862-35 


RCA 

CA3070 

858-162 



CA3085B 

913-28 


National 

LM310 

862-36 

3071 

National 

LM3071 

858-124 

3086 

Fairchild 

pA3086C 

842-154 




1 180-21 


RCA 

CA3071 

858-163 


National 

LM3086 

842-160 


Signetics 

TAA310A 

853-28 

3072 

RCA 

CA3072 

858-164 


Plessey 

SL3086 

842-170 


Silicon G 

SG310 

862-31 

3075 

Fairchild 

;iA3075 

855-19 


RCA 

CA3086 

842-175 

3100 

Micro Net 

MN3100 

591-15 




1 172-8 


Silicon G 

SG3086 

842-186 



MN3100H 

' 591 -16 




f 172-11 

3088 

RCA 

CA3088 

85142 


Motorola 

MC3100 

443-137 


National 

LM3075 

855-41 

3089 

Fairchild 

iuiA3089 

855-20 


RCA 

CA31Q0 

867-126 




1 174-5 



jxA30e9M 

855-21 




881 -36 


RCA 

CA3075 

855-56 


National 

LM3089 

85542 

31000 

Mostek 

MK31000-3 

1186-44 




860-54 




1 173-4 

3101 

AMD 

3101 

1172-73 

3076 

Fairchild 

HA3076 

854-197 




1 174-5 


Intel 

3101 

1172-74 


RCA 

CA3076 

855-7 


RCA 

CA3089 

855-57 



3101A 

1172-27 

3078 

RCA 

CA3078 

851 -23 




1 173-14 


Motorola 

MC3101 

441 -101 




866-17 


SGS 

TCA3089 

855-61 


Signebcs 

N3101A 

*1678 




866-83 


Signetics 

CA3089 

855-67 




1172-30 




877-45 


Sprague 

TCA3089 

855-77 



S3101A 

*1678 



CA3078A 

866-18 

3089D2 

Signetics 

CA3089D2 

855-68 




1172-51 




866-84 

309 

CMA 

FX309 

900-72 

31013 

AMD 

31013 

1172-103 




877-4 


Fairchild 

fiA309 

* 934 

3102 

Motorola 

MC3102 

■ 447-125 

3079 

Motorola 

CA3079 

919A-49 



tJiA309C 

* 934 


RCA 

CA3102 

843-36 


RCA 

CA3079 

919A-58 




903-73 

3103 

Motorola 

MC3103 

447-122 




1 189-16 


Motorola 

LM309 

1 187-13 

3104 

Intel 

3104 

1171 -42 


Silicon G 

SG3079 

919A-64 



LM309H 

903-25 


Motorola 

MC3104 

444-62 

308 

AD 

AD308 

883-38 



LM309K 

903-76 

3105 

Motorola 

MC3105 

443-48 



AD308A 

870-29 


National 

LM309 

f 188-3 

3106 

Motorola 

MC3106 

441 -16 


AMD 

LM308 

883-39 




1 188-5 

3107 

Motorola 

MC3107 

443-93 



LM308A 

870-28 



LM309H 

*1060 

3108 

Motorola 

MC3108 

428-126 


FairchM 

ftA306AC 

870-30 




903-29 

3109 

Motorola 

MC3109 

428-190 



|xA308C 

883-40 



LM309K 

*1060 

311 

AD 

AD311 

846-37 


Intersil 

308 

883-41 




903-80 


AMD 

LF311 

846-52 



308A 

870-31 


Raytheon 

LM309H 

903-36 



LM311 

846-50 



308LN 

883-49 



LM309K 

903-84 


Fairchild 

HAF311 

846-49 


Motorola 

LM308 

883-42 


Signetics 

LM309DA 

903-58 




846-53 



LM308A 

870-32 




903-88 



pA311C 

846-38 


National 

LM308 

883-43 



LM309DB 

903-38 



CCD311 

915-76 




11 166-2 




903-110 


Intersil 

311 

846-39 




1 167-2 


Silicon G 

SG309K 

903-91 


Micro Power 

MP311 

842-21 




1! 167-5 



SG309T 

90341 


Motorola 

LM311 

846-40 



LM308A 

870-33 


Tl 

LM309 

903-44 


National 

LF311 

846-54 




1 187-7 

3090 

RCA 

CA3090 

1 167-19 



LM311 

846-41 




1 188-3 



CA3090A 

855-147 




1 167-3 


PMI 

PM308 

883-45 



CA3090AQ 

1 173-15 




1 171-16 



PM308A 

870-34 

3091 

RCA 

CA3091 

917-80 




1 172-2 


Raytheon 

LM308 

883-46 

3093 

RCA 

CA3093 

844-1 




1 172-5 



LM308A 

870-35 

3094 

RCA 

CA3094 

424-14 


NEC America /iPC31 1 

846-43 


Signetics 

LM308 

883-47 




839-182 


Raytheon 

LM311 

846-46 



LM308A 

870-36 




852-5 


RCA 

CA311 

846-45 


Silicoo G 

SG308 

883-48 




863-127 


SGS 

TBA31 1 

859-204 



SG308A 

870-37 




866-19 


Siemens 

TCA31 1 

864-6 

3080 

National 

LM3080 

853-8 




866-87 




887-40 



LM3080A 

853-9 




866-137 


Signetics 

LM311 

846-47 


RCA 

CA3080 

839-166 




881-24 


Silicon G 

SG311 

846-48 




853-21 




1 186-8 


Teledyne S 

311 A/C 

423-87 
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Arranged alphanumerically from left to right. 


1C MASTER 1979 









1C MASTER 


Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 
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Page-Line 

3133 

Sanyo 

LA3133 

853 -63 

317 

National 

LM317HVH 

*1060 

320K12 

National 

LM320K12 

*1061 

320T90 

National 

LM320T9.0 

*1061 

3134 

RCA 

CAS 134 

860-55 



LM317MP 

*1060 




909-113 




909-86 

3135 

RCA 

CA3135 

858-169 



LM317T 

*1060 

320K15 

National 

LM320K1S 

*1061 

3200 

EA 

EA3200 

1186-75 

3136 

RCA 

CA3136 

860-185 


Silicon G 

SG317K 

912-113 




910-35 




H 197-10 

3137 

RCA 

CA3137 

858-170 



SG317T 

912-101 

320K18 

National 

LM320K1S 

*1061 


Supertax 

CM3200 

*1706 

3138 

RCA 

CA3138 

842-139 


Tl 

LM317 

912-116 




910-77 




1186-4 



CA3138A 

842-140 

3170 

RCA 

C A3 170 

858-174 

320K24 

National 

LM320K24 

*1061 

32000 

Mostek 

MK32000 

1 196-7 

3139 

Motorola 

CAS 139 

857-179 

3172 

RCA 

CA3172 

858-175 




910-112 

3201 

Sanyo 

LA3201 

840-33 


RCA 

CA3139 

857-192 

318 

AMD 

LM318 

864 -76 

320K5.0 

National 

LM320K5.0 

*1061 




853-36 

314 

Toshiba 

TMM314A 

1180-12 




886-23 




908-85 


Sprague 

UGN-3201 

462-156 



TMM314A-1 

1179-6 


Fairchild 

hA318 

864-84 

320K52 

National 

LM320K5.2 

*1061 

3203 

Sprague 

UGN-3203 

462-157 



TMM314AL 

1180-13 




886-24 




909-5 

3205 

Intel 

3205 

435-39 



TMM314AL-1 

1179-7 


Micro Powe 

MP318 

842-52 

320K6.0 

National 

LM320K6.0 

*1061 

3207 

Intel 

3207A 

619-134 

3140 

Intersil 

C A3 140 

863 -87 


National 

LM318 

864 -89 




909-40 




1 195-15 




866-141 




886-25 

320K8.0 

National 

LM320K8.0 

*1061 



3207A-1 

619-135 




887 -3 


Panasonic 

AN318 

861 -33 




909-69 


Signetics 

3207A 

619-138 



CA3140A 

877-54 


Raytheon 

LM318 

864-94 

320K90 

National 

LM320K9.0 

*1061 



3207 A- 1 

619-139 



CA3140B 

866-145 




886-29 




909 -85 

3208 

Intel 

3208A 

624-186 




872 -24 


Telefunken 

U318M 

859-180 

320L05 

National 

LM320L05 

*1061 

3209 

Siemens 

SAB3209 

859-174 


hCa 

CA3140 

863 -91 


Tl 

LM318 

864 -96 




908 -60 

321 

Fairchild 

CCD321 

915-78 




866-142 




886 -28 

320L06 

National 

LM320L06 

*1061 




1171 -29 




887-4 

3181 

Sanyo 

LA3181 

859-201 




909-21 




1187-49 



CA3140A 

877-55 


Toshiba 

T3181 

1753-35 

320L08 

National 

LM320L08 

909-49 


National 

LM321 

840-25 



CA3140B 

866-146 

3182 

Sanyo 

LA3182 

859-202 

320L09 

National 

LM320L09 

*1061 




1 187-7 




872-25 

3183 

Plessey 

SL3183 

842-199 




909-77 



LM321A 

840-28 

3142 

RCA 

CA3142 

859-199 


RCA 

CAS 183 

842-201 

320L12 

National 

LM320L12 

*1061 




1 172-5 

3143 

RCA 

CA3143 

858-171 



CA3183A 

842-202 




909-93 


Nitron 

NC321 

900-107 

3144 

RCA 

CAS 144 

858-172 


Signetws 

CAS 183 

843-2 




909-103 


Panasonic 

AN321 

857-187 

3145 

National 

LM3145 

842-161 



CA3183A 

843-3 

320L15 

National 

LM320L1S 

*1061 


Siemens 

TCA321 

884 -25 



LM3145A 

842-162 


Silicon G 

SG3183 

843-6 




910-14 


Siliconix 

DF321 

900-113 


Plessey 

SL3145 

842-171 



SG3183A 

843-7 

320L18 

National 

LM320L18 

*1061 


leledyne S 

321 A/C 

423-136 

3146 

National 

LM3146 

842-163 

3187 

Sanyo 

LAS 187 

859-203 




910-62 



321 B/M 

423-137 



LM3146A 

842-164 

3189 

RCA 

CAS 189 

855 -58 

320L24 

National 

LM320L24 

*1061 


Telefunken 

U321M 

859-181 


Plessey 

SL3146 

842-172 

319 

AMD 

LM319 

848 -26 




910-96 


Tl 

TL321C 

867-46 


RCA 

CA3146 

842-176 


National 

LM319 

848 -28 

320L52 

National 

LM320L5.2 

*1061 




883-32 



CA3146A 

842-177 


NEC Amenca fiPC319 

848 -27 




908-104 



TL3211 

880-8 


Silicon G 

SG3146 

842-187 


Signetics 

LM319 

848 -29 

320ML05 

National 

LM320iyiL0S 

*1061 



TL321M 

867-47 

3147 

RCA 

CA3147 

859-96 

3190 

'Toshiba 

T3190 

1753-29 




908-62 




880-9 

315 

Panasonic 

AN315 

852-86 

32 

Burr-Brown 

VFC32 

* 658 

320ML06 

National 

LM320ML06 

*1061 

3210 

Micro Net 

MN3210 

596-14 


Siemens 

TCA315 

864-8 




916-68 




909-24 


Sanyo 

LA3210 

853-37 




887-41 




919A-6 

320ML08 

National 

LM320ML08 

*1061 


Siemens 

SAB3210 

■ 859-175 


Toshiba 

TMM315 

1180-91 



VFC32M 

* 658 




909-52 

3211 

Micro Net 

MN3211 

596-15 



TMM315-1 

1180-72 




916-69 

320ML10 

Nation^ 

LM320ML10 

*1061 


Siemens 

SAB321 1 

602-22 

3150 

Motorola 

MC3150 

H 159-1 




919A-7 




909-89 

3212 

AMD 

M3212 

1760-190 


Sanken 

SiSliSOE 

906-88 


Reticon 

TAD32A 

919-97 

320ML15 

National 

LM^MLIS 

*1061 



3212 

1760-189 



$131 50G 

906-107 




fl 193-7 




910-24 


Intel 

M3212 

1 756 68 



SI3150M 

906-108 

32X32 

Reticon 

RA32X32 

916-158 

320ML18 

National 

LM320ML18 

*1061 



. 3212 

1756-67 



SI3150T 

906-89 

320 

Exar 

XR320 

902-53 




910-70 


Micro Net 

MN3212 

599-7 


Sanyo 

LA3150 

853 -26 



XR320M 

902-54 

320ML24 

National 

UIII320ML24 

*1061 

3213 

Hitachi 

HD3213 

1187-6 

3151 

Motorola 

MC3151 

436-177 


National 

LM320M 

*1061 




910-102 

3214 

Hitachi ' 

HD3214 

1187-7 




1 159-1 



LM320K 

*1061 

320ML5,2 

National 

LM320MLS.2 

*1061 




1187-9 


RCA 

CA3151 

858-173 



LM320KC 

*1061 




908-105 


Intel 

M3214 

1756-62 


Toshiba 

T3151 

1753-37 



LM320LZ 

*1061 

320MP12 

Nation^ 

LM320MP12 

*1061 



3214 

1756-61 

3152 

Motorola 

MC3152 

437-57 



LM320MLP 

*1061 




909-105 

3216 

AMD 

M3216 

1760-70 




H 159-1 



LM320MP 

*1061 

320MP15 

National 

LJIII320MP1S 

*1061 



3216 

1760-69 

3155 

Sanyo 

LA3155 

853-64 



LM320T 

*1061 




910-27 


Intel 

M3216 

1756-57 

316 

AMD 

LM316 

885-14 


Nitron 

NC320 

900-106 

320MP18 

National 

LM320MP18 

*1061 



3216 

1756-56 



LM316A 

875 -54 


Panasonic 

AN320 

857-186 




910-71 


National 

DP3216 

1760-84 


National 

LM316 

885-16 


Signetics 

TAA320 

839-150 

320MP24 

National 

LM320MP24 

*1061 


Sanyo 

LM3216 

856-147 



LM316A 

866 -58 



TAA320A 

839-151 




910-104 


Toshiba 

T3216 

1753-33 




875-56 


Silicon G 

SG320-05K 

908 -93 

320MP5.0 

National 

LM320MP5.0 

*1061 

3217 

Silicon G 

SG3217 

882-38 


Panasonic 

AN316 

861 -32 



SG320-05P 

908 -94 




908 -67 

3218 

Toshiba 

T3218 

1753 -31 


Raytheon 

LM316 

885-18 



SG320-05R 

908-78 

320MP5.2 

National 

LM320MP5.2 

*1061 

322 

National 

LM322 

902-65 

3160 

Motorola 

MC3160 

438-188 



SG320-05T 

908 -73 




908-109 


Nitron 

NC322 

900-108 




H 159-1 



SG320-12K 

910-6 

320MP60 

National 

LM320MP6.0 

*1061 


Siemens 

TCA322 

881 -31 


RCA 

CA3160 

863-92 



SG320-12P 

910-7 




909-29 


Siliconix 

DF322 

900-114 




887 -2 



SG320-12R 

909-117 

320MP80 

National 

LM320MP8.0 

*1061 


Teledyne S 

322A/C 

423-120 



CA3160A 

877 -52 



SG320-12T 

909-102 




909-57 



322B/M 

423-121 



CA3160B 

872 -21 



SG320-15K 

910-50 

320MP9.0 

National 

LM320MP9.0 

*1061 


Toshiba 

TMM322 

1166-114 


Sanyo 

LA3160 

853 -65 



SG320-15P 

910-51 




909-82 

3221 

RCA 

CA3221 

858-176 

3161 

Motorola 

MC3161 

438-81 



SG320-15R 

910-39 

320T12 

National 

LM320T12 

*1061 

3222 

Intel 

3222 

619-8 


RCA 

CA3161 

584 -9 



SG320-15T 

910-23 




909-114 




H 195-15 

3162 

Motorola 

MC3162 

438-82 



SG320-52K 

909-13 

320T15 

National 

LM320T15 

*1061 

3226 

AMD 

M3226 

1760-72 




H 159-1 



SG320-5 2P 

909-14 




910-36 



3226 

1760-71 


RCA 

CA3162 

584-10 



SG320-5.2R 

908-118 

320T18 

National 

LM320T18 

*1061 


Intel 

M3226 

1756-59 

317 

Motorola 

LM317 

912-107 



SG320-5,2T 

908-115 




910-78 



3226 

1756-58 




f 187-13 


Siliconix 

DF320 

900-112 

320T24 

National 

LM320T24 

*1061 


National 

DP3226 

1760-85 


National 

LM317 

*1060 

320H12 

National 

LM320H12 

909 -99 




910-113 

323 

Fairchild 

SH323 

903-131 




f 188-9 

320H15 

National 

LM320H15 

910-20 

320T50 

National 

LM320T5.0 

*1061 



SH323SC 

* 934 




1 188-10 

320H18 

National 

LM320H18 

910-69 




908-86 


Motorola 

LM323 

904-2 




1 188-11 

320H24 

National 

LM320H24 

910-101 

320T5.2 

National 

LM320T5.2 

*1061 




^ 187-13 




f 188-13 

320H50 

National 

LM320H6.0 

908 -66 




909-6 


National 

LM323 

*1060 



LM317H 

*1060 

320H5,2 

National 

LM320H5.2 

908-108 

320T60 

National 

LM320T6.0 

*1061 




904-6 




912-110 

320H6,0 

National 

LM320H6,0 

909 -28 




909-41 


Silicon G 

SG323 

904-10 



LM317HV 

*1060 

320H8.0 

National 

LM320H8.0 

909 -56 

320T8.0 

National 

LM320T8.0 

*1061 


TeiedyneS 

323A/C 

423-143 




913-37 

320H90 

National 

LM320H90 

909-80 




909 -70 



323B/M 

423 -144 
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323 

Toshiba 

TMM323 

1167-116 

3290 

RCA 

CA3290A 

848-31 

3325 

Motorola 

MC3325 

853-103 

337 

National 

LM397MP 

*1061 

3232 

Intel 

3232 

619-14 



CA3290B 

848-11 

3326 

Motorola 

MC3326 

853-104 



LM337P 

*1061 


Motorola ^ 

MC3232A 

619-15 

3291 

Burr-Brown 

3291 

* 920 

3329 

Burr-Brown 

3329 

* 920 




*1064 

324 

AMD ' 

LM324 

867-15 

330 

Farchild 

HA330C 

896-58 

333 

Teledyne S 

333A/C 

424-3 




913-79 




896-31 


NPC 

CRN330 

901 -136 



333B/M 

424-4 



LJIII337T 

*1061 



LM324A 

894-17 

3300 

Gl 

CK3300 

854-183 


Toshiba 

TMM333 

1186-93 




*1064 


Fairchild 

fiA324 

867-18 



VTR3300 

861 -40 

3330 

Motorola 

MC3330 

839-58 




913-92 




896-33 




902-91 

3333 

Motorola 

MC3333 

853-86 


Tl 

LM337 

913-94 


Intersil 

LM324 

867-21 


Micro Net 

MN3300 

600-13 

334 

National 

LM334 

*1073 

3370 

Motorola 

MC3370 

919A-50 




896-35 


Sanyo 

LA3300 

855-148 




915-170 

338 

National 

LM338 

*1060 


Motorola 

LM324 

867-24 

3301 

Fairchild 

HA3301C 

867-8 




919-137 




912-65 




896-36 




897-37 


Panasonic 

AN334 

859-119 

3380 

Motorola 

MC3380 

462-183 


National 

LM324 

. 867-27 


Motorola 

MC3301 

867-9 




860-130 




914-28 




896-37 




897-38 


SUiconix 

DF334 

*1133 

3386 

Motorola 

MC3386 

842-157 



LM324A 

894-18 


National 

LM3301 

867-10 




910-107 

339 

AMD 

LM339 

849-21 


NEC America mPC324 

867-29 




897-40 


Teledyne S 

334A/C 

423-24 



LM339A 

848-48 




896-51 


Raytheon 

RC3301 

867-11 



334B/M 

423-25 


Fairchild 

^A339 

849-23 


Raytheon 

LM324 

867-35 




897-39 


Telefunken 

U334 

859-183 


Intersil 

LM339 

849-25 




896-41 


Sanyo 

LA3301 

855-149 


Toshiba 

TMM334 

1186-34 



LM339A 

848-50 


RCA 

CA324 

867-32 

3302 

Fairchild 

pA3302C 

849-61 

3340 

Motorola 

MC3340 

856-128 


Motorola 

LM339 

849-27 




896-39 


Motorola 

MC3302 

849-60 

3341 

AMD 

334 1C 

1159-80 



LM339A 

848-52 


Signetics 

LM324 

867-38 


National 

LM3302 

850-4 


AMI 

3341 

f 195-1 


National 

LM339 

849-29 




896-43 


Raytheon 

RV3302 

849-62 


Fairchild 

3341 

1159-81 




1 171-17 



LM324A 

894-19 


Signetics 

MC3302 

850-2 



3341 A 

1159-84 



LM339A 

848-54 


Silicon G 

SG324 

867-42 


Silicon G 

SG3302 

850-3 



334 1C 

1192-104 


NEC America 

)jiPC339 

849-31 




896-46 

3303 

Exar 

XR3303 

867-64 



3341 M 

1192-105 


PMI 

PM339 

849-33 


Teledyne S 

324A/C 

423-138 




896-57 

3342 

Fairchild 

3342 

1192-102 



PM339A 

846-56 



324B/M 

423-139 


Fairchild 

|;iA3303C 

867-67 

3344 

Motorola 

MC3344 

916-60 


Raytheon 

LM339 

849-35 


Tt 

LM324' 

867-45 


Motorola 

MC3303 

867-71 

3346 

Motorola 

MC3346 

842-156 


RCA 

CA339 

849-37 




896-48 




896-59 

3347 

AMD 

3347 

1192-111 



CA339A 

848-58 

3240 

RCA 

CA3240 

666-182 



MPQ3303 

842-130 


Fairchild 

3347 

1192-112 


Signetics 

LM339 

849-39 



CA3240A 

890-21 


Sprague 

ULN-3303 

463-6 

3348 

Fairchild 

3348 

1192-74 



LM339A 

849-5 


Sanken 

SI3240E 

907-115 




902-28 

3349 

Fairchild 

3349 

1192-75 


Silicon G 

SG339 

849-41 



SI3240G 

908-12 




1 161-12 

335 

Hybrid Sys. 

DAC335B-12 

594-41 



SG339A 

849-3 



SI3240T 

907-116 

3304 

Intel 

3304AL-6 

1184-24 



DAC335B-3D 

598-46 


Tl 

LM339 

849-43 




908-13 


Sprague 

ULN-3304 

463-15 



DAC335C-12 

594-42 

340 

National - 

LM340 

1 188-7 

3242 

Intel 

3242 

619-21 




902-29 



DAC335C-3D 

599-3 




1 188-15 

3245 

Fwchild 

3245 

619-107 




1 161-12 


National 

LIN33S 

*1073 



LM340-10 

*1060 


■ Intel 

3245 

619-108 

3305 

Sprague 

ULN-3305 

463-13 




919-140 




905-64 




1 195-15 




1 161-12 


Siemens 

TCA335 

864-12 



LM340-12 

*1060 


Motorola 

MC3245 

619-110 

3306 

Sprague 

ULN-3306 

463-22 


Teledyne S 

335A/C 

423-19 




906-9 

325 

Hughes 

325 

861-175 




1 161 -12 



335B/M 

423-20 



LM340-15 

*1060 


National 

LM325 

911-39 

331 

Hybrid Sys. 

DAC331B-10 

590-37 

3350 

Sanyo ' 

LA3350 

855-150 




906-104 


NEC America 

HPC325 

912-24 



DAC331B-12 

595-14 

3351 

Fairchild 

3351 

1 195-7 



LM340-18 

*1060 


Panasonic 

AN325 

857-188 



DAC331B-14 

599-38 

33511 

Fairchild 

33511 

1159-79 




907-45 


Siemens 

TCA325 

864-9 



DAC331B-8 

587-32 

33512 

Fairchild 

33512 

1159-77 



LM340-24 

*1060 




884-26 



DAC331C-10 

590-38 

3354 

ftar-Biown 

3354 

* 920 




908-8 


Teledyne S 

325A/C 

423-148 



DAC331C-12 

595-15 

3357 

Fairchild 

3357-1 

1193-2 



LM340-5 

*1060 



325B/M 

423-149 



DAC331C-14 

599-39 



3357-2 

1192-113 




903-104 

3250 

Silicon G 

SG3250 

866-25 



DAC331C-8 

587-33 


Motorola 

MC3357 

855-104 



LM340-6 

*1060 




866-92 


National 

LM331 

916-86 

336 

Hybrid Sys. 

DAC336B-12 

595-26 




904-53 




882-18 




919A-24 



DAC336B-8 

587-41 



LM340-8 

*1060 

3257 

Fairchild 

3257 

1157-32 



LM331A 

*1077 



DAC336C-12 

595-28 




905-10 

3258 

Fairchild 

3258 

1157-16 




916-87 



DAC336C-8 

587-42 



LM340A-10 

*1060 

32581 

Fairchild 

32581 

1157-17 




919A-25 


National 

LM336 

*1062 




905-65 

32582 

Fairchild 

32582 

1157-18 


Nitron 

NC331 

900-18 




*1073 



LIII340A-12 

*1060 

326 

National 

LM326 

911 -24 




900-58 




918-59 




906-10 


Panasonic 

AN326 

857-189 


Paiasonic 

AN331 

859-194 



LM336-5 

*1062 



UII340A-15 

*1060 


Teledyne S 

326A/C 

423-150 


SGS 

TBA331 

842-179 




*1073 




906-105 



326B/M 

423-151 


Siemens 

TCA331 

864-10 




918-80 



UIII340A-18 

*1060 


Tl 

TL326C 

897-47 




887-42 



LM336A 

918-60 




907-46 



TL326M 

897-46 


Sdiconix 

DF331 

*1133 



LM336B 

*1062 



LM340A-24 

*1060 

3260 

Fairchild 

3260 

1157-50 




900-21 



LM336B-S 

*1062 




908-9 

3262 

FarchKd 

3262A 

858-5 




900-60 




918-81 



LM340A-5 

903-105 



3262B 

858-6 


Teledyne S 

331 A/C 

424-12 


Tl 

TL336C 

850-5 



LM340A-6 

*1060 

327 

Hybrid Sys, 

DAC327C-16 

600-9 



331 B/M 

424-13 



TL336M 

850-6 




904-54 



DAC327C-I6efi 

600-2 


Tl 

TL331C 

846-10 

3360 

Motorola 

MC3360 

851 -187 



I.M340A-8 

*1060 



0AC327C4D 

600-14 



TL331M 

846-9 

337 

Hybrid Sys. 

DAC337B-0 

587-43 




905-11 



DAC327C-40ER 

600-15 


Toshiba 

TMM331A 

1186-33 



DAC337B-1 

587-45 



LM340AK 

*1060 


National 

LM327 

911-29 

3310 

Micro Net 

MN3310 

600-1 



DAC337B-3 

591 -11 



LM340K 

*1060 


Signetics 

TBA327 

858-197 


Motorola 

MC3310 

854-202 



DAC337B-4 

591 -13 



LM340LA-10 

*1060 


Telefunken 

U327 

859-182 

332 

Nitron 

NC332 

900-19 



DAC337C-8 

587-44 




905-48 

3270 

Siemens 

SAB3270 

859-176 




900-63 



DAC337C-1 

587-46 



UII34aA-12 

*1060 

3271 

BarrSrown 

3271 

* 920 


Paiasonic 

AN332 

859-118 



DAC337C-3 

591 -12 




906-78 

328 

Hughes 

328 

861 -176 




860-129 



DAC337C-4 

591 -14 



UI340LA-1S 

*1060 


Panasonic 

AN328 

859-193 


Siemens 

TCA332 

864-11 


National 

LM337 

*1064 




906-53 

3280 

EA 

EA3280 

1761 -157 




886-48 



UM337H 

*1061 



LII340U-18 

*1060 

329 

National 

UII329 

*1062 


SUiconix 

DF332 

*1133 




*1064 




907-16 




*1073 




900-22 




913-77 



LM340LA-24 

*1060 




918-91 




900-65 



LM337HV 

*1061 




907-92 




1 192-16 


Teledyne S 

332A/C 

423-10 




*1064 



UII340LA-5 

*1060 



LM329B 

*1062 




424-7 




913-113 




903-14 



LM329C 

*1062 



332B/M 

423-11 



LM337HVH 

*1061 



LM340UB 

*1060 



LM329D 

*1062 




424-8 



UM337K 

*1061 




904-21 


Raytheon 

LM32g 

918-103 

3320 

Motorola 

MC3320 

851 -152 




*1064 



L1I340U-8 

*1060 

3290 

RCA 

CA3290 

848-32 

3321 

Motorola 

MC3321 

851 -153 




913-90 




904-97 


Arranged alfrfianumerically from left to right. 
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Page-Line 

Base 

Number 
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Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

340 

National 

LM340LMt 

*1060 

341 

National 

LM341-S 

*1060 

3438 

Motorola 

MC3438 

616-52 

347 

H^d Sys. 

DAC347LPC-12U 

596-10 



1.M340LAZ 

*1060 




903-52 


Toshiba 

TD3438 

444-101 


Micro Net 

MN347 

919-54 



LM340T 

*1060 



LM341-6 

*1060 

344 

Micro Net 

MN344 

919-50 



MN347H 

919-55 


Panasonic 

AN340 

860-41 




904 -31 



MN344H 

919-51 


Nationai 

LF347 

*1035 


SGS 

M340A 

1169-93 



LM341-8 

*1060 


National 

LM344 

865-26 




*1073 



M340B 

1170-11 




904-111 




884 -48 




897-2 



M340C 

1170-52 



LM341P 

*1060 


Teledyne S 

344A/C 

423-163 



LF347A 

*1035 


Signetics 

LM340-12 

906-18 


Nitron 

NC341 

900-31 



344B/IVI 

423-164 




893-49 



LM340-15 

906-112 




900-59 

3440 

Motorola 

MC3440A 

61 5 -56 



LF347B 

894-27 



LM340-18 

907 -49 


Panasonic 

AN341 

860 -40 


Toshiba 

TD3440 

442-118 


Teledyne S 

347 

11 159-10 



LM340-24 

908-17 


Siemens 

SAJ341 

460-133 

3441 

Motorola 

IVIC3441A 

615-57 



347A/C 

424-33 



LM340-5 

903-114 




854-118 


Toshiba 

TD3441 

434-22 



347B/M 

424-34 



LM340-6 

904 -67 


Siliconix 

DF341 

900-35 

3442 

Motorola 

MC3442 

615-58 

3470 

Motorola 

MC3470 

839-66 



LM340-8 

905-17 




900-61 


Toshiba 

TD3442 

434-23 

3471 

Motorola 

MC3471 

897-19 


Tl 

LM340-10 

905-67 


Teledyne S 

341A/C 

423-168 

3443 

Motorola 

MC3443A 

615-59 

3472 

Toshiba 

TD3472 

436-173 



LM340-12 

906-26 



341B/M 

423-169 


Tl 

MC3443 

615-63 

3473 

Toshiba 

TD3473 

438-42 



LM340-15 

906-120 

3410 

Motorola 

MC3410 

590-11 

3444 

Toshiba 

T3444A 

1763-111 

3474 

Motorola 

MC3474 

866-120 



LM340-18 

907-60 



MC3410C 

591 -26 



T3444B 

1763-123 


Toshiba 

TD3474 

438-166 



LM340-24 

908-25 


Toshiba 

TD3410 

443 -26 



T3444D 

1763-117 

3475 

Motorola 

MC3475 

866-121 



LM340-5 

903-121 

34107 

Toshiba 

TD34107 

438 -43 

3446 

Motorola 

MC3446A 

615-2 


Toshiba 

TD3475 

448-86 



LM340-6 

904 -68 

3411 

Motorola 

MC3411 

848-18 


Tl 

MC3446 

615-3 

3476 

Motorola 

MC3476 

866-14 



LM340-8 

905-24 

34121 

Toshiba 

TD34121 

452-58 

3447 

Toshiba 

TD3447 

601 -172 




866-80 

3400 

Gl 

ER3400 

1159-36 

3416 

Motorola 

MC3416 

576-80 

3448 

Motorola 

MC3448A 

615-34 




882-30 




1 194-1 




1 189-10 

3449 

Motorola 

MC3449 

458-56 


Toshiba 

TD3476 

438-109 


Toshiba 

TD3400 

. 443-114 


Toshiba 

TD3416 

435-180 

345 

National 

LM345K 

*1061 

348 

AMD 

LM348 

895-49 

34000 

Mostek 

MK34000-3 

1185-105 

3417 

Motorola 

MC3417 

900-79 


Siemens 

TCA345 

919-160 


Fairchild 

HA348 

895-51 



MK34000-84 

1186-23 


Tl 

TMS3417 

1187-10 

345K5,0 

National 

LM34SK5.0 

*1061 


Hybrid Sys. 

DAC348B-10 

590-42 

34003 

Motorola 

MC34003 

889-6 


Toshiba 

TD3417 

435-148 




908-102 



DAC348B-12 

596-3 



MC34003A 

888-32 

3418 

Motorola 

MC3418 

900-80 

345K5.2 

National 

LM345K5.2 

*1061 



DAC348C-10 

590-43 



MC34003B 

889-4 

34192 

Toshiba 

TD34192 

432-195 




909-20 



DAC348C-12 

596-4 

3401 

Fairchild 

(XA3401C 

866-187 

34193 

Toshiba 

TD34193 

431-7 

3450 

Burr-Brown 

3450 

* 921 


Intersil 

LM34e 

895-53 




897 -42 

342 

National 

LM342 

f 188-15 




1 163-2 


Motorola 

LM348 

895-55 


Gl 

ER3401 

193-15 



LM342-10 

*1060 


Motorola 

MC3450 

614-24 


Nabonal 

LM348 

895-57 




f 193-19 




905 -56 




1 196-10 


Raytheon 

LM348 

895-59 


Motorola 

MC3401 

866-189 



LM342-12 

*1060 


Toshiba 

TD3450 

445-155 


Teledyne S 

348 

, 424-62 




897-43 




905-89 

3451 

Bun-Brown 

3451 

* 921 


Tl 

LM348 

895-61 


National 

LM3401 

866-188 



LM342-1S 

*1060 


Toshiba 

TD3451 

445 -66 

3480 

Motorola 

MC3480 

619-18 




897-41 




906-66 

3452 

Burr-Brown 

3452 

* 921 




1758-160 


Raytheon 

RC3401 

867-2 



LM342-18 

*1060 


Motorola 

MC3452 

614-26 


Toshiba 

TC3480 

425-13 




897-45 




907-22 




1 196-10 

3482 

Motorola 

MC3482 

1758-161 


RCA 

CA3401 

866-190 



LM342-24 

*1060 

3453 

Motorola 

MC3453A 

610-16 

3486 

Motorola 

MC3486 

614-28 




897-44 




907 -97 

3455 

Bun-Brown 

3455 

* 921 




1 156-14 


Silicon G 

SG3401 

840-171 



LM342-5 

*1060 

3456 

Burr-Brown 

3456A 

* 921 


National 

DS3486 

614-29 


Toshiba 

TD3401 

444-26 




903-45 



3456B 

* 921 


Toshiba 

TD3486 

446-14 

3402 

Silicon G 

SG3402 

917-83 



LM342-6 

*1060 


Motorola 

MC3456 

902-100 

3487 

Motorola 

MC3487 

610-26 


Toshibs 

TD3402 

447-61 




904-27 

3458 

Motorola 

MC3458 

866-180 




? 156-14 

3403 

Exar 

XR3403 

867-65 



LM342-6 

*1060 




893-12 


National 

DS3487 

610-27 




897 -6 




904-106 

3459 

Motorola 

MC3459 

619-63 

3488 

Motorola 

MC3488 

156-14 




f 162-5 



LM342P 

*1060 




1 196-10 

349 

AMD 

LM349 

896-3 


Fairchild 

fiA3403 

897-7 


Nitron 

NC342 

900-32 

346 

Exar 

XR346 

* 929 


Fairchild 

fiiA349 

896-4 



HA3403C 

867 -69 




900-64 




866-117 


Hybrid Sys. 

DAC349B-12 

596-5 


Motorola 

MC3403 

867-72 


Panasonic 

AN342 

858-146 




896-15 



DAC349B-30 

599-5 




897 -8 


Silicomx 

DF342 

900-36 



XR345-2CN 

* 929 



DAC349C-12 

596-6 


Raytheon 

RC3403 

867-74 




900-66 



XR346-2P 

* 929 



DAC349C-3D 

599-6 




897 -9 


Teledyne S 

342A/C 

424 -30 



XR346CN 

* 929 


Intersil 

LM349 

896-6 



RC3403A 

896-11 



342B/M 

424 -31 



XR346CP 

* 929 


National 

LM349 

896-8 



RV3403 

867 -76 

3420 

Motorola 

MC3420 

914-29 


Hybrid Sys. 

DAC346C-10B 

590-40 


Panasonic 

AN349 

859-195 



RV3403A 

896-12 




f 187-13 



DAC346C-10U 

590-41 




860-174 




897-12 


Toshiba 

TD3420 

442-57 



DAC346C-12 

595 -33 


Raytheon 

LM349 

896-10 


Tl 

MC3403 

897-10 

3421 

Toshiba 

TD342t 

440-152 


Micro Net 

MN346 

919-52 


Teledyne S 

349A/C 

424-65 



MC3403C 

867-77 

3423 

Motorola 

MC3423 

917-158 



MN346H 

919-53 



349B/M 

424-66 


Toshiba 

TD3403 

444 -27 




f 187-13 


National 

LM346 

866-125 

3490 

Motorola 

MC3490 

602-122 

3404 

Intel 

3404 

448-11 


Tl 

MC3423 

917-160 




896-17 


Toshiba 

TD3490 

431 -95 


Toshiba 

TD3404 

428-103 

34247 

Toshiba 

TD34247 

601 -173 


Teledyne S 

346 

424-27 

3491 

Motorola 

MC3491 

602-162 

3405 

Motorola 

MC3405 

839-154 

3426 

Motorola 

MC3426 

856-71 

3460 

Motorola 

MC3460 

619-64 


Toshiba 

TD3491 

454-187 




849-59 


Toshiba 

TD3426 

436-20 




1 196-10 




1191 -101 




897-11 

343 

Micro Net 

MN343 

919-48 


Toshiba 

TD3460 

445-184 

3492 

Motorola 

MC3492 

602-163 


Toshiba 

TD3405 

428-167 



MN343H 

919-49 

3461 

Motorola 

MC3461 

624-154 


Toshiba 

TD3492 

433-83 

3406 

Toshiba 

TD3406 

435-195 


National 

LM343 

865-36 

3466 

Motorola 

MC3466 

576-81 

3493 

Toshiba 

TD3493 

429-108 

3407 

Toshiba 

TD3407 

435-163 




166-10 




619-103 

3494 

Motorola 

MC3494 

602-123 

34073 

Mostek 

MK34073-3 

1157-35. 


Panasonic 

AN343 

858 -147 




901-171 

3495 

Toshiba 

TD3495 

453-76 




1157 -40 


Teledyne S 

343A/C 

423-2 

3467 

Fairchild 

FQ3467 

842-147 

350 

IMI 

MM350 

417-137 

3408 

Intel 

3408A 

624-188 



343B/M 

423-3 


Motorola 

MC3467 

840-49 




460-58 


Motorola 

MC3408 

588-30 

3430 

Burr-Brown 

3430 

* 920 




918-25 


Masler Logic 

ML350 

417-152 


Toshiba 

TD3408 

441 -79 


Motorola 

MC3430 

624-169 



ly|HQ3467 

842-149 




460-70 

3409 

Tl 

TMS3409 

1187-15 




848-35 


National 

DH3467C 

842-150 


Micro Net 

MN350 > 

916-99 


Toshiba 

TD3409 ' 

441 -127 


Toshiba 

TD3430 

441 -175 

3468 

Fairchild 

FQ3468 

842-148 


Micro Power 

MP350 

842-46 

341 

National 

LM341 

f 188-15 

3431 

Burr-Brown 

3431 

* 920 


Motorola 

VIC3468 

840-50 


National 

LM350 

*1(»0 



LM341-12 

*1060 


Motorola 

MC3431 

624-170 




918-26 




*1065 




905-95 




848 -36 

347 

Hybrid Sys. 

DAC347LPB-10B 

590-44 




912-62 



LM341-1S 

*1060 

3432 

Motorola 

MC3432 

624-171 



DAC347LPB-10U 

590-46 


Panasonic 

AN350 

859-196 




906-72 




848 -37 



DAC347LPB-12B 

596-7 




860-175 



LM341-18 

*1060 

3433 

Motorola 

MC3433 

624-172 



DAC347LPB-12U 

596-9 


Siiiconlx 

U350 

915-152 




907 -25 




848-38 



DAC347LPC-10B 

590-45 


Teledyne S 

350A/C 

424-20 



LM341-24 

*1060 

3437 

Motorola 

MC3437 

612-20 



OAC347LPC-1(Kj 

590-47 



350B/M 

424-21 




907-107 


Toshiba 

TD3437 

443-174 



t)AC347LPC-12B 

596-8 

3500 

Burr-Broum 

3500 



f Indicates page number in Application Note Directory, 
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3500 

Burr-Brown 

3500 

1 163-14 

3507 

Gl 

AY5-3507 

462-115 

3523 

Bun-Brown 

3523J 

* 920 

3543 

Silicon G 

SG3543 

*1129 




182-1 




1 182-15 




865-57 




917-195 



3S00A 

* 920 


Hitachi 

HD3507 

1187-17 




871 -3 

355 

AMD 

LF355 

885-19 




879-38 

3508 

Burr-Brown 

3508J 

* 920 



3523K 

* 920 



LF355A 

872-27 



3500B 

* 920 




879-35 




865-52 


Fairchild 

|uAF355 

885 -20 




874 -4 


Hitachi 

HD3508 

1187-11 




869-27 



pAF355A 

872-29 



3S00C 

* 920 

3509 

Hitachi 

HD3509 

' 1187-24 



3S23L 

* 920 


Intersil 

LF355 

885-21 




871 -43 

351 

AD 

AD351J 

846-33 




865-46 



LF355A 

872-31 



3S00E 

* 920 



AD351K 

846-34 




869-26 


Motorola 

LF355 

885 -22 




865-110 



AD351S 

846-35 


Hitachi 

HD3523 

1187-12 



LF355A 

872-33 




870-43 


Micro Net 

MN351 

916-100 


V Motorola 

MC3523 

917-159 



LF355B 

878-9 



3500MP 

* 920 


Micro Power 

MP351 

842-47 


Tl 

MC3523 

917-161 


National 

LFT355 

869-37 




889-20 


National 

LF351 

*1035 

352301 

RIFA 

PBD352301 

622-111 



LF355 

885-23 



3500R 

* 920 




*1073 




843-107 



LF355A 

872-37 




879-39 




863-89 

352302 

RIFA 

PBD352302 

622-127 



LF355B 

878-12 



3S00S 

* 920 




885-51 




843-108 


Plessey 

SL355 

915-149 




874-5 



LF351A 

*1035 

352303 

RIFA 

PBD352303 

622-79 


PMI 

PM355 

885-24 



3500T 

* 920 




873-24 




843-109 



PM355A 

872-35 




871 -44 



LF351B 

878-66 

352304 

RIFA 

PBD352304 

622-98 


Raytheon 

LF355 

885-25 


Gl 

AY5-3500 

462-119 


Teledyne S 

351 A/C 

424-23 

3524 

Exar 

XR3S24 

* 930 



LF355A 

872-39 




1 182-12 



351 B/M 

424 -24 




914-23 


Signetics 

LF355 

885-26 




1 182-13 

3510 

Bun-Brown 

3510 

* 920 



XR3524CN 

* 930 



LF355A 

872-41 



CK3500 

854-84 



3S10A 

* 920 



XR3524CP 

* 930 



LF355B 

878-19 




1 191-5 




865-133 


Hitachi 

HD3524 

1187-13 


Teledyne S 

355A/C 

424^5 



CK3500F 

854-85 




869-4 


National 

LM3S24 

*1063 




902-30 


Micro Net 

MN3500 

595-34 



351 OB 

* 920 




914-37 



355B/M 

424-76 


National 

ADD3500 

584-28 




865-11.1 


Signetics 

SG3524 

914-44 




902-31 

35003 

Motorola 

MC35003A 

888-31 




868-46 


Silicon G 

SG3S24 

*1128 


Tl 

LF355 

885-27 



MC35003B 

888-53 



3510C 

* 920 




914-49 



LF355A 

872-43 

3501 

Buir-Brown 

3501 

w 920 




865-89 




1 184-7 

3550 

Bun-Brown 

3550 

* 920 



3S01A 

* 920 




868-32 


"v- 


Si 184-8 



35SOJ 

* 920 




879-14 



3510S 

* 920 


Tl 

SG3524 

914-51 




864-72 



3501 B 

w 920 




865-112 

3527 

Bun-Brown 

3527 

* 920 




871 -13 




873-61 




868-47 



3527A 

* 920 



3550K 

* 920 



3501 C 

* 920 


Gl 

AY5-3510 

462-116 




865-73 




864-65 




873-59 


Hitachi 

HD3510 

1187-28 




869-33 




871-15 



3501 R 

* 920 


Motorola 

MC3510 

590-12 



3527B 

* 920 



3550S 

* 920 




879-15 


RIFA 

PBD3510 

622-17 




865-66 




864-73 



3501 S 

* 920 

3511 

NMionai 

AOC3511 

*1073 




869-11 




871 -14 




873-62 




*1074 



3527C 

* 920 


Gl 

AY3-3550 

462-130 


NatKxial 

AOD3501 

*1074 




e 252 




865-74 

3551 

Burr-Brown 

3551 

* 920 




584-29 




584-27 




865-144 



3551J 

* 920 




183-15 




f 178-18 




869-12 




867-113 



MM3501 

1183-23 


RIFA 

PBD351 1 

622-18 

3528 

Bun-Brown 

3528 

* 920 




871 -27 


Silicon G 

SG3501 

914-5 


Silicon G 

SG351 1 

913-65 



3528A 

* 920 



3551 S 

* 920 




f 189-1 

3513 

RIFA 

PBD3513 

620-88 




869-28 




867-114 



SG3501A 

91 1 -50 

3514 

AMD 

3514 

1184-47 



3528B 

* 920 




871 -28 


Sprague 

UGN-3501 

462-158 


AMI 

S3514 

1184-57 




869-9 


Sanken 

SI3551M 

903-97 




916-106 


Fairchild 

3514 

1184-50 



3528C 

* 920 

3552 

Sanken 

SI3552M 

903-126 


Toshiba 

TD3501A 

431 -94 

3515 

Fairchild 

3515 

1184-46 




865-44 

3553 

Bun-Brown 

3553 

* 920 

3502 

Hitachi 

HD3502 

1187-37 


Synertek 

SY3515 

1184-45 




869-25 




839-32 


Silicon G 

SG3502 

914-7 

3516 

Fairchild 

3516 

1186-16 

353 

Nation^ 

LF353 

*1035 




862-6 


Toshiba 

TD3502A 

427-58 

352 

Micro Net 

MN352 

916-101 




*1073 

3554 

Bun-Brown 

3554A 

* 920 

3503 

Burr-Brown 

3503A 

888-10 


Micro Power 

MP352 

842-48 




893-10 




863-122 



3503B 

887-20 


National 

LF352 

*1073 



LF353A 

*1035 




867-98 



3503R 

888-11 




839-112 




889-8 




873-22 



3503S 

887-21 




887-51 



LF353B 

890-23 



3554B 

* 920 


Exar 

XR3503 

895-14 


Tl 

LF352 

839-115 


Panasonic 

AN353 

851 -66 




863-123 



XR3503M 

867-66 

3520 

Motorola 

MC3520 

914-30 


Siemens 

S353 

461 -56 




867-99 


Fairchild 

pA3503M 

867-70 


RIFA 

PBD3520 

622-15 

3532 

Silicon G 

SG3532 

912-117 




871 -25 




895-15 

3521 

Bun-Brown 

3521 

* 920 

3538 

Fairchild 

3538-1 

1175-102 



3554S 

863-124 


Hitachi 

HD3503 

1187-66 




f 163-11 



3538-2 

1176-40 




867-100 


Motorola 

MC3503 

867-73 



3521 H 

* 920 



3538F 

1175-48 




871 -26 




895-16 




869-34 

3539 

EMM/Semi 

3539 

*1'226 


Sanken 

SI35S4M 

904-7 


Raytheon 

RM3503 

867-75 



3521 J 

* 920 




1176-69 

3556 

Motorola 

MG3556 

902-101 




895-17 




869-15 



3539-1 

*1226 

3558 

Motorola 

MC3558 

890-51 



RM3503A 

894-25 



3521 K 

* 920 




1176-66 

356 

AMD 

LF356 

885-28 


Silicon G 

SG3503 

*1128 




869-14 



3539-2 

*1226 



LF356A 

872-45 




918-63 



3521 L 

* 920 




1176-67 


Fairchild 

pAF356 

885-29 


Tl 

MC3503 

867 -78 




865-113 


Fairchild 

3539 

1176-70 



HAF356A 

872-47 




895-18 




869-13 



3539-2 

1176-68 


Hybrid Sys. 

DAC3566-12 

596-18 


Toshiba 

TD3503 

454-148 



3521R 

* 920 

354 

Plessey 

SL354 

842-63 



DAC356C-12 

596-19 




1191 -71 




869-16 

3540 

Burr-Brown 

3540J 

868-23 



DAC356U>B-I2 

596-16 

3504 

Hitachi 

HD3504 

1187-86 

3522 

Bun-Brown 

3522 

* 920 




888-12 



DAC356IPC-12 

596-17 


Toshiba 

TC3504A 

432 -98 



3522J 

* 920 

35402 

Hitachi 

HD35402 

1756-97 


Intersil 

LF356 

885 -30 

3505 

Burr-Brown 

3505J 

885-2 




871 -11 

35403 

Hitachi 

HD35403 

1756-88 



LF356A 

872-49 


Hitachi 

HD3505 

1167-60 



3522K 

* 920 

35404 

Hitachi 

HD35404 

1756-72 


Motorola 

LF356 

885-31 


Motorola 

MC3505 

839-155 




865-71 

3542 

AD 

AD3542J 

887 -31 



LF356A 

872-51 




849-47 




869-31 


Bun-Brown 

3542 

* 920 



LF356B 

878-30 




895-19 



3522L 

* 920 



3542J 

* 920 


National 

LFT356 

869-39 


Toshiba 

TD3505A 

429-107 




865-60 




887-26 



LF356 

*1035 

3506 

Burr-Brown 

3506J 

879-34 




877-46 



3542S 

* 920 




*1073 


Hitachi 

HD3506 

1187-16 



3522S 

* 920 




887-27 




885-33 

3507 

Burr-Brown 

3507J 

* 920 




865-72 


Fairchild 

3542 

1177-56 



LF356A 

*1035 




864-68 




869-32 



3542A 

1177-63 




872-53 




886-21 

3523 

Bun-Brown 

3523 

* 920 

3543 

Exar 

XR3543 

917-192 



LF356B 

878-33 



Arranged alphanumerically from left to right. 
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1C MASTER 


Base 

Numbn- 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Psge-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Pat^4Jne 

356 

PMI 

PM356 

885-34 

360 

Panasonic 

AN360 

853-57 

3626 

Bun4iown 

3626B 

* 920 

3670 

Burr-Brown 

3670 

1 163-1 



PM356A 

872-55 


Plessey 

SL360 

842-32 




839-85 



3670J 

839-105 


Raytheon 

LF356 

885-35 

3600 

Gi 

AY5-3600 

605-22 



36260 

* 920 



3670K 

839-106 



LF356A 

872-57 




% 157-7 




839-86 



3670S 

839-107 


Signetics 

LF356 

885-36 




f 157-8 

3627 

Burr-Brown 

3627 

w 920 


National 

DS3670 

619-79 



LF356A 

872-59 



AY5-3600 - PRO 

605 -25 




839-117 

3671 

National 

DS3671 

619-85 



LF356B 

878-40 


LSI Comp 

D3600 

415-48 


Silicon G 

SG3627 

*1129 

3672 

Nabonai 

DS3672 

619-87 


Tl 

LF356 

885-37 


RCA 

CA3600 

416-131 




622-35 

3673 

National 

DS3673 

619-90 



LF356A 

873-3 




843-192 

3628 

Intel 

3628 

1166-21 

3674 

National 

DS3674 

619-69 

35600 

Hitachi 

HN35600 

1756-103 


SMC 

KR3600 

605-23 



3628-4 

1166-56 

3675 

Motorola 

DS3675 

619-163 

357 

AMD 

LF357 

885-38 



KR3600-PRO 

605-26 

3629 

Burr-Brown 

3629 

* 920 


National 

DS3675 

619-167 



LF357A 

873-5 


Sprague 

UGhJ-3600 

916-107 




839-87 

3676 

National 

DS3676 

619-98 


Fairchild 

HAF357 

885 -39 

36000 

Mostek 

MK36000 

f 196-7 



3629A 

w 920 

3677 

Motorola 

DS3677 

619-170 



HAF357A 

873-7 



MK36000-4 

1186-96 




868-22 


National 

DS3677 

619-176 


Intersil 

LF357 

885-40 

3601 

Sprague 

UGN-3601 

916-108 



3629B 

* 920 

3678 

Nabonai 

DS3678 

620-42 







LfS3oU3 

01v>-0 1 




oGo-S5 

3073 

iHattw) tal 


C2C -47 


Motorola 

LF357 

885-41 




624-135 



3629C 

* 920 

368 

Teledyne S 

368A 

612-13 



LF357A 

873-11 


National 

DS3603 

613-53 




868-19 



368A/C 

424-72 



LF357B 

878-51 




624-145 



3629S 

868-18 



368B 

612-17 


Nattonal 

LF357 

885-42 

3604 

AMD 

DS3604 

613-29 


National 

083629 

620-8 



368B/M 

424 -73 



LF357A 

873-13 




624-136 


Silicon G 

SG3629 

576 -91 



3680 

612-18 



LF357B 

878-54 


Intel 

M3604 

1164 -82 




622-12 



368M 

612-14 


PMI 

PM357 

885-43 



3604 

1164-21 




919-123 

3686 

National 

DS36e6 

621 -75 



PM357A 

873-15 



3604-4 

1164-79 

363 

AD 

AD363K 

916-23 




900-193 


Raytheon 

LF357 

885-44 



3604A 

1164-22 


AMD 

DS363 

624-133 

3687 

National 

DS3687 

621 -76 



LF357A 

873-17 



3604A-2 

1163-105 


Panasonic 

AN363 

855-142 




900-194 


Signetics 

LF3S7 

885-45 



3604AL 

1164-81 


Teledyne S 

363A/C 

424 -46 

3688 

National 

DS3688 

610-23 



LF357A 

873-19 



3604L-6 

1164-60 



363B/M 

424-47 

3689 

Nationai 

DS3689 

614-37 



LF357B 

878-61 


National 

DS3604 

613-30 

3630 

Burr-Brown 

3630 

* 920 

369 

NEC Micro 

fiPD369 

625-79 


Tl 

LF357 

885-46 




624-143 



3630A 

839-88 




1760-111 



LF357A 

873-21 

3605 

Intel 

3605A 

1165-43 



3630B 

839-89 

3690 

National 

DS3690 

614-39 

3571 

Burr-Brown 

3571 A 

* 920 



3605A-1 

1165-16 



3630C 

839-90 

3691 

National 

DS3691C 

606-45 




863-106 


National 

DS3605 

624-181 



3630S 

839-91 



DS3691M 

606-47 




865-8 

3606 

Burr-Brown 

3606 

* 920 


National 

DS3630 

405-72 

370 

Micro Net 

MN370 

596-21 




873-25 




840-45 

3631 

National 

DS3631 

620-130 



MN370H 

596-22 


Motorola 

MC3571 

895-29 


National 

DS3606 

624-182 

3632 

National 

DS3632 

621 -38 


Nabonai 

LM370 

839-11 

3572 

Buff’drown 

3572A 

* 920 

3607 

Nationai 

DS3607 

624-183 

3633 

National 

DS3633 

621 -129 




851 -5 




863-98 

3608 

Intel 

3608 

1166-14 

3634 

National 

DS3634 

621 -193 




1 171-3 




865-9 



3608-4 

1166-55 

364 

Micro Net 

MN364 

595-16 


Panasonic 

AN370 

853-58 




873-26 


National 

DS3608 

624-184 



MN364H 

595-17 


Signetics 

TAA370 

851 -25 

3573 

Burr-Brown 

3573 

* 920 

361 

National 

LM361 

846-12 

3640 

National 

DS3640 

619-77 


Teledyne S 

370A/C 

423-82 




885-56 




1 171-19 

3642 

National 

DS3642 

619-83 



370B/M 

423-83 

3575 

Motorola 

MC3575 

8^-122 


Teledyne S 

361 A/C 

424-49 

3643 

National 

DS3643 

619-89 

3700 

National 

LF3700 

900-15 

358 

Micro Power 

MP358 

842-59 



361 B/M 

424-50 

3644 

National 

DS3644 

619-66 




900-28 


Motorola 

LM358 

866-159 

3611 

National 

DS361 1 

620-123 

3645 

Motorola 

DS3645 

619-162 

3701 

National 

ADC3701 

1760-51 




891 -51 


Signetics 

DS3611 

620-124 


Nahonal 

DS3645 

619-165 



AOO3701 

*1074 




892-43 


Sprague 

UDN-361 1 

620-126 

3646 

National 

OS3646 

619-96 




• 268 


National 

LM35a 

866-162 

3612 

National 

DS3612 

621 -31 

3647 

Motorola 

DS3647 

619-169 




584-53 




892-44 


Signetics 

DS3612 

621 -32 


National 

DS3647 

619-174 


Sprague 

ULN-3701 

852-115 




1 166-9 


Sprague 

UDN-361 2 

621 -34 

3648 

National 

DS3648 

620-40 

3702 

Nabonai 

LX3702 

1 183-10 



LM358A 

866-165 

3613 

National 

DS3613 

621 -121 

3649 

National 

DS3649 

620-45 

3704 

National 

LM3704 

900-47 




890-7 


Signetics 

DS3613 

621 -120 

3650 

Burr-Brown 

3650 

* 921 

3705 

Hughes 

HMUX3705 

575-104 


RCA 

CA358 

866-168 


Sprague 

UDN-361 3 

621-123 




839-122 


National 

AM3705 

575-105 




892-45 

3614 

National 

DS3614 

621 -186 




f 163-2 




575-106, 



C,A358A 

890-8 


Signetics 

DS3614 

621 -187 



36S0HG 

* 921 



LM3705 

900-48 


Signetics 

LM350 

866-171 


Sprague 

UDN-361 4 

621 -189 



36SOJG 

* 921 


Siliconix 

SI3705 

575-98 




892-46 

36143 

National 

DS36143 

619-92 



3650KG 

• 921 

3706 

National 

LM3706 

900-49 


Tl 

LM358 

866-177 

36144 

National 

DS36144 

619-70 


National 

DS3650 

614-25 

3707 

National 

LM3707 

900-50 




892-49 

36147 

Motorola 

DS36147 

619-171 

3651 

National 

DS3651 

614-40 

3708 

Fairchild 

3708 

575-107 

3580 

Bwr-Brown 

3580J 

* 920 


Nalional 

DS36147 

619-178 




624-173 

371 

Hughes 

371 

861 -77 




863-131 

36149 

National 

DS36149 

620-50 

3652 

Burr-Brown 

36S2HG 

* 921 


Micro Net 

MN371 

596-12 




865-23 

36173 

Natenal 

DS36173 

619-93 




839-123 



MN371H 

596-13 




885-10 

36174 

National 

DS36174 

619-71 



3652JG 

* 921 


National 

LM371 

840-122 


Sanken 

SI3580M 

912-5 

36177 

Motorola 

DS36177 

619-172 


Nabonai 

DS3652 

614-27 


NEC Micro 

HPD371 

1760-151 

35800 

Hitachi 

HN35800 

1756-107 


National 

DS36177 

619-180 

3653 

National 

DS3653 

624-174 




1762-16 

3581 

Burr-Brown 

358 1J 

663-150 

36179 

National 

DS36179 

620-52 

3654 

Nabonai 

DS3654 

622-184 




1763-122 




865-6 

362 

Micro Net 

MN362 

595-45 

366 

Micro Net 

MN366 

595-18 




1 206-5 




875-46 



MN362H 

595-46 



MN366H 

595-19 


Teledyne S 

371 A/C 

423-37 

3582 

Burr-Brown 

3582J 

864-22 


Panasonic 

AN362 

855-141 


Panasonic 

AN366 

851 -91 



371 B/M 

423-38 




865-2 


Plessey 

SL362 

842-33 

3660 

Burr-Brown 

3660 

* 920 

3711 

National 

ADC3711 

*1073 




875-47 




1 170-2 




1 163-1 




*1074 

3583 

Burr-Brown 

3583 

* 920 


Teledyne S 

362A/C 

424-40 



3660J 

* 920 




• 252 




863-129 



362B/M 

424-41 




839-92 




584-56 




865-3 

3620 

Burr-Brown 

3620 

* 920 



3660K 

* 920 




f 178-18 




875-48 

3622 

National 

DS3622 

619-123 




839-93 




1 183-12 

3584 

Burr-Brown 

3584 

w 920 

3624 

Intel 

M3624 

1164-88 



3660S 

* 920 

3716 

OKI 

MSM3716-2 

1170-83 




864 -23 



3624 

1164-32 




839-94 



MSM3716-3 

1170-102 




865-4 



3624-4 

1164-87 

3662 

Burr-Brown 

3662 

w 920 



MSM37t6-4 

1170-122 




875-49 



3624A 

1164-33 




839-95 

372 

Nabonai 

LM372 

851 -32 

359 

Hughes 

359 

861 -76 



3624A-2 

1163-116 

367 

Teledyne S 

367 

1 159-7 


NEC MiCTO 

/iPD372 

1759-168 


Siemens 

S359 

901 -61 

3625 

Intel 

3625A 

1165-49 



367A 

612-11 




1760-165 

360 

DDC 

HSDC-360 

918-194 



3625A-1 

1165-25 



367A/C 

424-68 




1762-21 


Micro Net 

MN360 

595-43 


Nationai 

DS3625 

624-161 



367B 

612-15 




1763-110 



MN360H 

595-44 

3626 

Burr-Brown 

3626 

* 920 



367B/M 

424 -69 




1 206-6 


National 

LM360 

846-15 



3626A 

* 920 



367C 

612-16 




1 206-7 




1 171-19 




839-84 



367M 

612-12 


Teledyne S 

372A/C 

423-29 
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Base 

Number 
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Device 

Page4Jne 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

372 

Teledyne S 

372B/M 

423-30 

380 

SGS 

M380 

1752-56 

3843 

Fairchild 

3B43-3 

*1892 

38570 

Hitachi 

HD38570 

854 -17 

3724 

Fairchild 

FQ3724 

842-124 


Teledyne S 

380A/C 

423-53 




625-38 

38580 

Hitachi 

HD38580 

854-18 


RCA 

CA3724 

842-141 




603-131 



3843-30C 

*1892 

38585 

Hitachi 

HD38585 

854-19 


Sprague 

TP03724 

842-143 



380B/M 

423-54 



3843-30L 

*1892 

386 

National 

LM386 

851 -189 

3725 

Fairchild 

FQ3725 

842-125 




603-132 



3843-3DM 

*1892 




H 174-5 


Motorola 

MPQ3725 

842-131 

3800 

EA 

EA3800 

1183-4 



3843-3PC 

*1892 

3860 

Micro Net 

MNI3860 

595-37 



MPQ3725A 

842-132 

3802 

Plessey 

MP3802 

605-27 

3846 

Fairchild 

F3846 

*1887 



MN3860H 

595-38 


National 

DH3725C 

842-135 

381 

Fairchild 

mA381 

853-43 




*1892 

3861 

Fairchild 

3861 

*1867 


RCA 

CA3725 

842-142 


National 

LM381 

853-52 




625-54 




*1874 


Sprague 

TPQ3725 

842-144 




174-5 



F38460C 

*1892 




1751 -90 



TPQ3725A 

842-145 




1 187-4 



F3846DL 

*1892 



3861A 

*1867 

373 

National 

LM373 

851 -85 



LM381A 

1 187-5 



F3846DM 

*1892 



3861 B 

*1867 




855-38 


SGS 

M381 

1752-58 



F3846PC 

*1892 



3861C 

*1867 




f 169-5 


Signetics 

LM381 

853-67 

3850 

Fairchild 

3850 

*1867 



3861 D 

*1867 




f 173-3 




1 182-8 




*1871 



3861E 

*1867 


Teledyne S 

373A/C 

423-40 


SilKonix 

DG381 

* 825 




1751 -52 



3861 M 

*1867 



373B/M 

423-41 



DG381A 

* 825 



3850DC 

*1871 




*1874 

37320 

Hitachi 

HD37320 

853-128 




567-31 



3850M 

*1871 




1751 -92 

37330 

Hitachi 

HD37330 

853-129 



DG381B 

* 825 




1751 -53 



3861XDC 

*1874 

37350 

Hitachi 

HD37350 

853-130 




567-32 



3850PC 

*1871 



3861XPC 

*1874 

374 

National 

LM374 

851 -86 



DG381C 

* 825 


Micro Net 

MN3850 

595-35 


Mostek 

MK3861 

1751 -95 




855-39 




567-33 



MN3850H 

595-36 

387 

National 

LM387 

853-54 




1 173-3 


Teledyne S 

381 A/C 

423-46 


Mostek 

MK3850 

1751 -55 




K 174-5 


Panasonic 

AN374 

851 -198 




603-133 




1734-3 


Signetics 

LM387 

853-69 


Teledyne S 

374A/C 

423-32 



381 B/M 

423-47 

3851 

Fairchild 

3851 

*1867 


Siliconix 

DG387 

* 825 



374B/M 

423-33 




603-134 




*1871 



DG387A 

* 825 

3741 

OKI 

MSM3741-1A 

1170-40 

3812 

Plessey 

MP3812 

1159-66 




1751 -58 




569-57 



MSM3741-2A 

1170-54 

3814 

Fairchild 

381 4C 

462-127 



3851A 

*1867 



DG387B 

* 825 



MSM3741A 

1170-36 

3815 

EA 

EA3815 

1157-100 




1751 -59 




569-58 

3743 

OKI 

MSM3743A 

1169-91 


Fairchild 

3815 

460-144 



3851DC 

*1871 



DG387C 

* 825 

375 

National 

LM375 

917-136 

3816 

Fairchild 

3816 

461 -63 



3851 M 

*1867 




569-59 


Teledyne S 

375 

f 159-8 

3817 

Fairchild 

3817 

854-131 




*1871 

3870 

Fairchild 

3870 

*1863 



375A/C 

424-37 




854-182 




1751 -61 




*1867 




1188-16 

3818 

Silicon Q 

SG3818 

842-83 



38S1PC 

*1871 




1751 -76 



375B/M 

424-38 



SG3818A 

842-84 


Mostek 

MK3851 

1751-73 




1724 -4 




1188-17 

382 

National 

LM382 

853-53 


Silicon G 

SG3851 

622-115 



3870XDC 

*1863 

3750 

OKI 

MSM3750-6A 

1178-72 




f 174-5 




843-117 



3870XDL 

*1863 



MSM3750-8A 

1178-79 


SGS 

M382 

1752-62 

38510 

Harris 

JAN3a510/201 

1161 -57 



3870XPC 

*1863 

3754 

OKI 

MSM3754A 

1164-101 


Signetics 

LM382 

853-68 


Flitachi 

HD385tO 

854-8 



3870XPL 

*1863 

3758 

OKi 

MSM3758 

1167-3 




H 182-8 


Intersil 

38510/10101 

876-42 


Mostek 

MK3870 

1751 -82 

376 

Fairchild 

riA376 

* 934 


Teledyne S 

382A/C 

423-61 

38513 

Hitachi 

HD38513 

854-9 




1734-4 



pA376C 

* 934 




603-97 

38516 

Hitachi 

HD38516 

854-10 


Motorola 

MC3870 

*1998 




912-68 



382B/M 

423-62 

3852 

Fairchild 

3852 

*1867 




1751 -81 


National 

LM376 

912-69 




603-98 




*1871 




1735-4 


Tl 

LM376 

912-70 

3821 

Silicon G 

SG3821 

842-188 




1751 -101 


OKI 

MSM3870 

1186-58 

377 

National 

LM377 

852-177 

3822 

Silicon- G 

SG3822 

843-26 



3852DC 

*1872 

3871 

Fairchild 

3871 

*1867 




f 168-12 

3823 

Silicon G 

SG3823 

843-14 



3852PC 

*1871 




*1874 




1 174-5 

383 

National 

LM383 

852-75 


Mostek 

MK3852 

1751 -102 




1751 -94 


Panasonic 

AN377 

854 -204 



LM383A 

852-76 


Silicon G 

SG3852 

622-133 



3871 E 

*1867 

3770 

OKI 

MSM3770A 

1185-58 


SGS 

M383 

1752-60 




843-118 



3871 F 

*1867 

378 

National 

LM378 

852-178 


Teledyne S 

383A/C 

423-43 

3853 

Fairxthild 

3853 

*1867 



3871 G 

*1867 




^ 168-12 




601 -160 




*1871 



3871 H 

*1867 




^ 174-5 



383B/M 

423-44 




1751 -105 



3871 XDC 

*1874 

379 

National 

LM379 

852-191 




601 -161 



3853DC 

*1871 



3871 XOL 

*1874 




f 168-12 

384 

National 

LM384 

852-77 



3853M 

*1867 



3871 XPC 

*1874 




f 174-5 




1 174-5 




*1871 



3871XPL 

*1874 


NEC America nPC379 

847-55 


Silicoctix 

DG384 

* 825 




1751 -107 


Mostek 

MK3871 

1751 -96 


NEC Micro 

ftPD379 

625-50 



DG384A 

* 825 



3853PC 

*1871 

3872 

Fairchild 

3872 

1751 -78 




1760-18 




571 -88 


Mostek 

MK3853 

1751 -108 


Mostek 

MK3872 

1751 -83 




1761 -52 



DG384B 

* 825 


Silicon G 

SG3853 

622-83 




1734-4 




1761 -61 




571 -89 




843-119 

3874 

Fairchild 

3874 

1751 -79 




1762-45 



DG384C 

* 825 

38530 

Hitachi 

HD38530 

854-11 

3876 

Fairchild 

3876 

1751 -80 




f 201-15 




571 -90 

38533 

Hitachi 

HD38533 

854-12 

388 

National 

LM388 

851-190 

38 

SGS 

lyl38 

1752-55 


Teledyne S 

384A/C 

423-49 

3854 

Fairchild 

3854 

*1867 




1 174-5 

38E70 

Fairchild 

38E70 

*1864 




601 -194 




*1873 

3880 

Fairchild 

3880 

1753-45 




1751-77 



384B/M 

423-50 




1751 -86 




1725-1 



38E70XDC 

*1864 




601 -195 



3854DC 

*1873 


Mostek 

MK3880 

1753-46 



38E70XDI. 

*1864 

38401 

Hitachi 

HD38401 

853-131 



3854PC 

*1873 




1735-1 



38E70XPC 

*1864 

38411 

Hitachi 

HD38411 

853-132 


Mostek 

MK3854 

1751 -87 

3881 

Mostek 

MK3881 

1753-58 



38E70XPL 

*1864 

3843 

Fairchild 

3843 

*1887 

38546 

Hitachi 

HD38546 

854-13 

3882 

Mostek 

MK3882 

1753-51 

38T56 

Fairchild 

38T56 

*1867 




*1892 

38548 

Hitachi 

HD38548 

854-14 

3883 

Mostek 

MK3883 

1753-55 




*1871 




625-116 

38550 

Hitachi 

HD38550 

854-15 

3884 

Mostek 

MK3884 

1753-61 




1751 -68 



3843-1 

*1887 

3856 

Fairchild 

3856 

*1867 

3886 

Silicon G 

SG3886 

842-189 



38TS60C 

*1871 




*1892 




*1871 

389 

National 

LM389 

839-22 



38T56PC 

*1871 




625-42 




1751 -64 




843-188 

38T57 

Fairchild 

38T57 

*1867 



3843-1 DL 

*1892 



3856A 

*1867 




851 -191 




*1873 



3843-1 DM 

*1892 




*1871 




1 174-5 




1751 -72 



3843-1 PC 

*1892 




1751 -66 

38980 

Hitachi 

HD38980 

854-132 



38T57DC 

*1873 



3843-2 

*1887 



38560C 

*1871 

38988 

Hitachi 

HD38988 

854-133 



38T57PC 

*1873 




*1892 



3856PC 

*1871 

38991 

Hitachi 

HD38991A 

854-134 

380 

Micro Net 

MN380 

589-32 




625-40 

38560 

Hitachi 

HD38560 

854-16 

38992 

Hitachi 

HD38992A 

854-135 



MN380H 

589-33 



3843-20C 

*1892 

3857 

FairchM 

3857 

*1867 

390 

National 

LM390 

851 -192 


National 

LM380 

851 -188 



3843-2DL 

*1892 




*1873 




1 174-5 




H 174-4, 



3843-2DM 

*1892 




1751 -70 


SIRconix 

DG390 

* 825 




H 174-5 



3843-2PC 

*1892 



38S70C 

*1873 



DG390A 

* 825 


Panasonic 

AN380 

858-148 



3843-3 

*1887 



3857PC 

*1873 




570-65 


Arranged alphanumerically from left to right. 
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Page-UM 

390 

SKconix 

DG390B 

# 825 

399 

National 

LM3ggA 

1 192-5 

4000 

RCA 

CD4000UBE 

412-19 

4006 

AMI 

S4006 

1169-23 




570-66 




1 192-15 


Solitron 

CM4000A 

412-22 


Fairchild 

F4006BC 

416-10 



DG390C 

* 825 




1 192-17 



CM4000AE 

412-23 




1190-52 




570-67 


Raytheon 

LM399 

918-106 


sss 

SCL4000 

1 154-3 



F4006BM 

416-11 


Tetedyne S 

390 

423-104 



LM39gA 

918-109 




1 154-5 



F4006M 

1190-58 




620-134 

3999 

Nationai 

LM3999 

*1062 



SCL40003 

412-20 


Mostok 

MK4006 

116S-24 

3900 

National 

LM3900 

*1035 




*1073 



SCL4000BE 

412-21 


Motorola 

MC4006 

435-63 




867 -58 




918-101 


Tl 

TP4000A 

412-24 




? 160-3 




897-32 


Raytheon 

LMoggg 

918-110 

4001 

EA 

EA4001 

1157-101 


National 

CD4006A 

1190-59 




1 166-7 

4 

Bectcman 

883-4 

901 -84 


Fairchild 

F4001BC 

412-91 



CD4006AC 

416-14 




1 103-16 


Bun’-Broitn 

MPC4D 

* 659 



F4001BM 

412-92 




1190-53 


Raytheon 

LM3900 

867-60 




575-5 


Intel 

4001 

1756-104 



CD4006AM 

416-15 




897-34 


Datel 

DAC-HU4BGC * 680 


Mitel 

SIL4001B 

412-96 



MM4006 

1187-22 


Tl 

LM3900 

867-62 




585-2 



SIL4001BE 

412-97 


NEC America pPD4006 

1190-54 




897-36 



0AC-HU4BMC * 680 



SIL4001UB 

412-94 



mPD4006B 

416-16 

3SC( 

CKl 

'•lOViooCI 

17CC-G7 



DAC HUISMta * SSO 



SIL^OO^UBE 

4i?.aF; 


RCA 

nn4on6AF 

416-18 

3903 

National 

LM3903 

1 191-10 




585-3 


Motorola 

MC4001 

434-48 



CD4006B 

416-19 

3905 

National 

LM3905 

902-68 



DAC-HU48MR * 680 




457-60 




1190-60 

3909 

National 

LM3909 

916-53 


Rockwell 

PPS-4 

1744-1 



MHQ4001A 

842-126 



CD4006BE 

416-20 


SiliconK 

LM3909 

916-54 




? 206-17 


National 

CD4001AC 

412-102 




1190-55 



DAG391B-12 

593 -45 



PPS-4/1 

1743-4 



CD4001AM 

412-103 


Solitron 

CM4006A 

416-23 



DAC391C-12 

593-46 




1 206-19 



CD4001BC 

412-104 




1190-56 


National 

LM391 

851 -154 



PPS-4/2 

1744-1 



CD4001BM 

412-105 



CM4006AD 

416-24 




852-135 


Tetedyne C 

CDA4A 

570-33 



INS4001 

1756-105 




1190-51 




f 175-5 



CU34 

603-143 


NEC America fiPDAOOlB 

412-108 



CM4006AE 

416-25 


Tetedyne S 

391 

423-102 

4R101 

Tetedyne C 

CS4R101A 

572-25 


OKI 

MSM4001 

412-110 




1190-50 




620-56 

40 

Western 

WD40 

1751-2 


RCA 

CD4001 

1 151-8 




1190-57 

3910 

OB 

3910 

918-22 

40L44 

Tl 

TMS40L44-20 

1181 -37 



CD4001A 

412-111 


SSS 

SCL4006B 

416-21 

3911 

National 

LBUBtl 

*1073 



TMS4(IL44-25 

1181-60 




1 152-14 




1190-61 




919-141 



TMS4(lL44-45 

1181-119 



CD4001AE 

412-112 



SCL4006BE 

416-22 


NEC America iiPC3911 

919-147 

40L45 

Tl 

TMS40L45-20 

1179-5 



CD4001B 

412-113 




1190-63 


NEC Micro 

)tiPC391 1 

1 192-11 



TVIS40C45-25 

1179-29 



CD4001BE 

412-114 


Toshiba 

TG4006B 

416-26 

3913 

National 

LM3913 

919-144 



TMSML4W6 

1180-11 



CD4001UB 

412-115 

40061 

RCA 

CD40061 

413-137 

3914 

OKI 

MSM3914A 605-39 

40L46 

Tl 

TMS4tt.46-20 

1181 -40 



CD4001UBE 

412-116 




1174-39 

392 

Hybrid Sys. 

DAC3928-12 

594 -31 



TMSta46-25 

1181 -62 


SGS 

HBF4001AE 

412-117 



CD40061A 

413-138 



DAC392C-12 

594-32 



TMS4()L464S 

1181 -121 


Solitron 

CM4001A 

412-1201 




1174-35 


National 

LM392 

*1054 

40L47 

Tl 

TMS4ffl.47-20 

1179-15 



CM4001AE 

412-121 

4007 

Fairchild 

F4007UBC 

405-74 




839-159 



TMS40L47-25 

1179-31 


SSS 

SCL4001UB 

412-118 



F4007UBM 

405-75 




890-50 



TMS40L47-45 

1180-22 



SCU001UBE 

412-119 


Ql 

AY5-4007 

460-154 


Signetics 

CG392 

855-185 

400 

Exar, 

XR400 

* 932 


Tl 

TP4001A/B 

412-122 



AY5-4007A 

460-155 


Tetedyne S 

392 

423-109 




460-33 


Toshiba 

TC4001B 

412-124 



AY5-4007D 

460-156 




620-160 


Hughes 

400 

861-178 



TC4001UB 

412-125 


Mitel 

SIL4007B 

405-76 

393 

National 

LM393 

847-50 


IMI 

MM400 

417-138 

40014 

Fairchild 

F40014AM 

417-69 



SIU007BE 

405-77 



LM393A 

847-5 




460-59 



F40014BC 

417-68 


Mostek 

MK4007 

1174-47 


Signetics 

LM393 

847-52 


Motorola 

XC400 

460-89 

4002 

Fairchild 

F4002BC 

412-26 



MK4007-4 

1174-48 



LM393A 

847-7 


NaHonal 

COP400I>OS 

*2042 



F4002BM 

412-27 


Motorola 

MC4007 

434-93 


Tetedyne S 

393 

423-153 




1751 -49 


Intel 

4002 

1/66-98 




1 160-3 




621-80 


Siemens 

TBA400 

840-158 


Mitel 

SIL4002B 

412-31 


National 

CD4007C 

405-80 


Tl 

LM393 

847-54 


Sprague 

UHC/D-400 

436-41 



SIU002BC 

412-32 



CD4007M 

405-81 

3930 

OEI 

3930 

919A-4 




620-148 



SIL4002UB 

412-29 



MM4007 

1193-17 




919A-26 



UHP-400 

436-45 



SIL4002UBE 

412-30 




1 198-16 

39301 

Tl 

SN39301 

434-19 




620-152 


Motorola 

MCM4002L 

1183-14 


OKI 

MSM4007 

405-82 

39308 

Tl 

SN3g308 

448-36 



400 

1 186-13 



MCM4002P 

1183-15 


RCA 

CD4007A 

405-83 

39309 

Tl 

SN39309 

451 -52 


OnitrociG 

PF400 

917 39 



MHQ4002A 

842-127 




1 179-15 

39310 

Tl 

SN39310 

432-6 



PR400 

917-40 


National 

CD4002AC 

412-37 



CD4007AE 

405-84 

39311 

Tl 

SN3931 1 

435-116 

400-SE 

Sprague 

400-SERIES 

1 180-19 



CD4002AM 

412-38 



CD4007UB 

405-85 

39312 

T! 

SN39312 

451 -99 

4000 

EA 

EA4000 

1184-68 



INS4002 

1756-99 



CD4007UBE 

405-86 

39316 

Tl 

SN39316 

430-87 


HyComp 

DA4000 

596-41 


t£C America pPD4002B 

412-39 


SGS 

HBF4007AE 

405-87 

39318 

Tl 

SN39318 

456-159 


Mitel 

SIL4000UB 

412-8 


OKI 

MSM4002 

412-43 


SoWron 

CM4007A 

405-90 

394 

National 

LM394 

842-28 



SIL4000UBE 

412-9 


RCA 

CD4002A 

412-41 



CM4007AE 

405-91 


Teledyne S 

394 

423-155 


Motorola 

MCM4000 

1 197-15 



CD4002AE 

412-42 


SSS 

SCL4007UB 

405-88 




621 -146 



MC4000 

450-141 



CD4002B 

412-44 



SCL4007UBE 

405-89 

395 

National 

LM395 

915-157 




624-128 



CD4002BE 

412-45 


Tl 

TP4007A/UB 

405-92 




1 186-16 


National 

CD4000C 

412-12 



CD4002UB 

412-46 


Toshiba 

TC4007UB 

405-93 


Stgnetks 

TBA395 

858-198 



C04000M 

412-13 



CD4002UBE 

412-47 

4008 

AMI 

S4008 

1169-25 


Sprague 

TBA395 

850-16 


RCA 

CD4000 

1 152-13 


SGS 

HBF4002AE 

412-48 



S4008-9 

1169-27 


Tetedyne S 

395 

423-111 




1 152-15 


Solitron 

CM4002A 

412-51 


Fairchild 

F4008BC 

404-5 




621 -23 




1 152-19 



CM4002AE 

412-52 



F4008BM 

404-6 

396 

Signetics 

TBA396 

858-199 




H 152-20 


SSS 

SCL4002B 

412-49 


Mostek 

MK4008 

1169-26 


Sprague 

TBA396 

859-17 




1 153-1 



SCL4002BE 

412-50 


Motorola 

MC400e 

456-187 


Teledyne S 

396 

423-116 




% 153-6 


Tl 

TP4002A 

412-63 


National 

CD4008BC 

404-11 

398 

AMD 

LF398 

919-17 




1 153-8 


Toshiba 

TC4002B 

412-54 



CD4008BM 

404-12 


FalrchUd 

(aAF398 

919-38 




t 153-9 

4003 

Swr-Brotm 

4003 

* 921 



INS4006 

1756-85 


Hughes 

396 

861 -78 




% 153-11 


Intel 

4003 

1756-89 


OK! 

MSM4008 

404-13 


National 

LF398 

*1073 




1 153-12 


Motorola 

MPQ4003 

842-133 


RCA 

004008 

1 151-8 




919-67 




1 160-11 


Nationai 

INS4003 

1756-90 



CD4008A 

404-14 

399 

NMonal 

LM3M 

*1060 




1 186-2 

4004 

EA 

EA4004 

1157-44 



CD4008AE 

404-15 




*1062 



CD4000A 

412-14 


Intel 

4004 

1756-73 



CD4008B 

404-16 




*1073 




% 152-14 




1730-2 



CQ4008BE 

404-17 




918-95 




1 152-16 


Motorola 

MC4004 

448-162 


SGS 

HBF4008AE 

404-18 




1 192-5 



CD4000AE 

412-15 




1171 -95 


Solitron 

CM4008A 

404-21 




1 192-15 



CD4000B 

412-16 



MPQ4004 

842-134 



CM4008AE 

404-22 




1 192-17 




f 153-10 


National 

INS4004 

1756-75 


SSS 

SCL4008B 

404-19 



UUi3BaA 

*1060 



CD4000BE 

412-17 




1737-4 



SCL4008BE 

404-20 




*1062 



CD4000UB 

412-18 

4005 

Motorola 

MC4005 

448-163 


Tl 

TP4008A/B 

404-23 




918-99 




1 153-10 




1171 -96 


Toshiba 

TC4008B 

404-24 
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40065 

Fairchild 

F40085BC 

404-69 

4011 

National 

CD4011BM 

410-173 

4014 

National 

CD4014AC 

1191 -121 

4016 

National 

MM4016 

1187-52 



F40085BM 

404-70 


NEC America fiPD4011B 

410-176 



CD4014AM 

415-125 


OKI 


568-102 

4009 

Mitel 

SIL4009B 

404-181 


OKI 

MSM401 1 

410-177 




1192-16 


RCA 

CD4016A 

1 157-2 



SIL4009BE 

404-182 


RCA 

CD401 1 

f 151-8 


NEC America ^PD4014 

1191 -123 



CD4016B 

568-107 


National 

CD4009AC 

404-183 



CD4011A 

410-178 



fiPD40148 

415-126 



CD4016BE 




CD4009AM 

404-184 



CD4011AE 

410-179 


OKI 

MSM4014 

415-128 


SoUtron 

CM4016A 

568-97 



INS4009 

1756-86 



CD4011B 

410-180 


RCA 

CD4014A 

415-129 




568-109 


RCA 

CD4009 

11 153-13 



CD4011BE 

410-181 



CD4014AE 

415-130 



CM4016AE 

568-98 



CD4009A 

404-185 



CD4011UB 

410-182 



CD4014B 

415-131 




568-110 



CD4009AE 

404-186 



CD4011UBE 

410-183 




1192-18 


SSS 


568-95 



CD4009UB 

404-187 


SGS 

HBF4011AE 

410-184 



CD4014BE 

415-132 



SCL4016BE 

568 -96 



CD4009UBE 

404-188 


Solitron 

CM4011 

410-189 




1191 -125 


Tl 

TMS4016-15 



SGS 

HBF4009AE 

404-189 




410-190 


SGS 

HBF4014AE 

415-133 




1180-47 


Sohtron 

CM4009A 

404-192 


SSS 

SCL4011B 

410-185 


Solitron 

CM4014A 

415-136 



TMS4016-25 

1180-48 



CM4009AE 

404-193 



SCL40118E 

410-186 




1191 -117 



TP4016A/B 

568-99 


sss 

SCL4009UB 

404-190 



SCL4011UB 

410-187 




1192-22 


Toshiba 

TC4016 

568-101 



SCL40d9UBE 

404-191 



SCL4011UBE 

410-188 



CM4014AE 

415-137 

40160 

Fairchild 

F40160BC 

406-125 


Tl 

TP4009A/UB 

404-194 


Tl 

TP4011A/B 

410-191 


SSS 

SCL4014B 

415-134 



F40160BM 

406-126 


Toshiba 

TC4009UB 

404-195 


Toshiba 

TC4011B 

410-193 




1192-20 


National 

CD40160BC 

406-129 

40097 

Fairchild 

F40097BC 

404-158 



TC4011UB 

410-194 



SCL4014BE 

415-135 



CD40160BM 

406-132 



F40097BM 

404-159 

40110 

RCA 

CD40110B 

407-80 




1191 -127 


RCA 


406-135 

40098 

Fairchild 

F40098BC 

405-48 




407-88 


Tl 

TP4014A 

415-138 




406-136 



F40098BM 

405-49 



CD40110BE 

407-81 




1192-7 


Toshiba 

TC40160B 


401 

Cherry 

CS401 

916-173 

40114 

RCA 

CD40114B 

413-118 


Toshiba 

TC4014 

1192-5 


Fairchild 

F40161BC 

406-18 



MCC401 

851 -75 




1173-5 



TC4014B 

415-139 



F40161BM 

406-19 




917-12 



CD40114BE 

. 413-119 

40147 

RCA 

CD40147B 

416-155 


National 

CD40161BC 

406-22 




917-19 




1173-6 



CD40147BE 

416-156 



CD40161BM 

406-23 


CMA 

FX401 

901 -147 

4012 

Fairchild 

F4012BC 

410-87 

4015 

AMI 

S4015 

*1203 


RCA 

CD40161B 

406-26 


Motorola 

MHW401 

840-54 



F4012BM 

410-88 




1177-48 



CD40161BE 

406-27 


Plessey 

NOM401 

1159-4 


Mitel 

SIL4012B 

410-92 



S4015-2 

*1203 

40162 

Fairchild 


406-143 

4010 

Hughes 

HCTR4010 

407-90 



SIL4012BE 

410-93 




1177-19 




406-144 




407-149 



SIL4012UB 

410-90 


EA 

EA4015 

1158-13 


National 

CD40162BC 

406-147 


Mitel 

SIL4dlOB 

404-113 



SIL4012UBE 

410-91 




1158-45 



CD40162BM 

406-148 



SIL4010BE 

404-114 


Motorola 

MC4012 

453-65 


Fairchild 

F4015BC 

415-92 


RCA 

CD40162B 

406-151 


Motorola 

MC4010 

456-192 




1189-55 




1190-16 




406-152 



MFC4010 

1 172-19 


National 

CD4012AC 

410-98 



F4015BM 

415-93 


Toshiba 

TC40162B 

406-156 


National 

CD4010AC 

404-115 



CD4012AM 

410-99 




1190-23 

EtiiCn 

FaircNId 

F40163BC 

406-34 



CD4010AM 

404-116 



MM4012 

198-14 


Mitel 

SIL4015B 

415-95 



F40163BM 

406-35 


RCA 

CD4010 

1 153-13 


NEC America ^PO4012B 

410-102 




1190-24 


National 

C040163BC 

406-38 



CD4010A 

404-117 


OKI 

MSM4012 

410-104 



SIL4015BE 

415-96 



CD40163BM 

406-39 



CD4010AE 

404-118 


RCA 

CD4012A 

410-105 




1190-25 


RCA 

CD40163B 

406-42 



CD4010B 

404-119 



CD4012AE 

410-106 


Mostek 

MK4015 

1169-101 



CD40163BE 

406-43 



CD4010BE 

404-120 



CD4012B 

410-107 


Motorola 

MC4015 

439-11 


Toshiba 

TC40163B 

406-47 


SGS 

HBF4010BE 

404-121 



CD4012BE 

410-108 


National 

CD4015AC 

415-99 

4017 

AMI 

S4017 

*1204 


Solitron 

CM4010A 

404-124 



CD4012UB 

410-109 




1190-19 




1180-97 



CM4010AE 

404-125 



CD4012UBE 

410-110 



CD4015AM 

415-100 



S4017-3 

*1204 


SSS 

SCL4010B 

404-122 


SGS 

HBF4012AE 

410-111 




1190-27 




1180-74 



SCL4010BE 

404-123 


Solitron 

CM4012A 

410-114 


NEC America uPD4015B 

415-101 


FaircNId 

F4017BC 

406-177 


Tl 

TP4010A/B 

404-126 



CM4012AE 

410-115 




1190-20 



F4017BM 

406-178 


Toshiba 

TC4010B 

404-127 


SSS 

SCL4012B 

410-112 


OKI 

MSM4015 

415-102 


Mitel 


406-180 

40100 

RCA 

CD40100B 

416-39 



SCL4012BE 

410-113 


RCA 

CD4015A 

415-103 




406-181 



CD40100BE 

416-40 


Tl 

TP4012A 

410-116 



CD4015AE 

415-104 


Motorola 

MC4017 

433-114 

40101 

RCA 

CD40101B 

417-46 


Toshiba 

TC4012B 

410-117 



CD4015B 

415-105 


National 

CD4017BC 

406-184 



CD40101BE 

417-47 

4013 

Fairchild 

F4013BC 

409-80 




1190-28 



CD4017BM 

406-185 

40102 

RCA 

CD40102B 

.407-31 



F4013BM 

409-81 



CD4015BE 

415-106 


NEC America nPD401 7B 

406-186 



CD40102BE 

407-32 


Mitel 

SIL4013B 

409-83 




1190-21 


OKI 

MSM4017 

406-187 

40103 

RCA 

CD40103B 

406-99 



SIL4013BE 

409-84 


SGS 

HBF4015AE 

415-107 


RCA 

CD4017 

1 155-12 



CD40103BE 

406-100 


Motorola 

MHQ4013 

842-128 


Solitron 

CM4015A 

415-110 



CD4017A 

406-188 

40104 

OKI 

MSM40104 

1190-10 


National 

CD4013BC 

409-87 




1190-14 



CD4017AE 

406-189 


RCA 

CD40104B 

1190-11 



CD4013BM 

409-88 



CM4015AE 

415-111 



CD4017B 

406-190 



CD40104BE 

1190-12 



MM4013 

1 198-14 




1190-13 



CD4017BE 

406-191 

40105 

EA 

EA40105 

1157-31 


NEC America fiPD4013B 

409-91 


SSS 

SCL4015B 

415-108 


SGS 

HBF4017AE 

406-192 


RCA 

CD40105B 

413-80 


OKI 

MSM4013 

409-95 




1190-29 


Solitron 

CM4017A 

406-195 




1159-54 


RCA 

CD4013 

1 151-8 



SCL4015BE 

415-109 



CM4017AE 

406-196 



CD40105BE 

413-81 



CD4013A 

409-93 




1190-30 


SSS 

SCL4017B 

406-193 




1159-55 



CD4013AE 

409-94 


Tl 

TP4015A/B 

415-112 



SCL4017BE 

406-194 

40106 

National 

CD40106BC 

417-73 



CD4013B 

409-96 




1190-15 


Tl 

TP4017A 

406-197 



CD40106BM 

417-74 



CD4013BE 

409-97 


Toshiba 

TC4015 

1190-22 


Toshiba 

TC4017B 

406-198 


RCA 

CD40106B 

417-83 


SGS 

HBF4013AE 

409-^8 



TC4015B 

415-113 

40174 

FaircNId 

F40174BC 

409-136 



CD40106BE 

417-84 


Solitron 

CM4013A 

409-101 

4016 

EA 

EA4016 

1157-116 



F40174BM 

409-137 

40107 

RCA 

CD40107B 

410-120 



CM4013AE 

409-102 


Fairchild 

F4016C 

568-103 


National 

CD40174BC 

409-141 



CD40107BE 

410-121 


SSS 

SCL4013A 

1 153-18 



F4016M 

568-104 



CD40174BM 

409-142 




1 153-7 



SCI 401 3B 

409-99 


Gl 

AY6-4016 

576-29 


RCA 

CD40174B 

409-145 

40108 

RCA 

CD40108B 

413-92 



SCL4013BE 

409-100 




576-71 



CD40174BE 

409-146 



CD40108BE 

413-93 


Tl 

TP4013A/B 

409-103 



SL5-4016 

1192-62 


Toshiba 

TC40174B 

409-149 

40109 

RCA 

CD40109B 

416-89 


Toshiba 

TC4013B 

409-104 


Mitel 

SIL4016B 

568-91 

40175 

FaircNId 

F40175BC 




CCM0109BE 

416-90 

4014 

Fairchild 

F4014BC 

415-117 



SIL4016BE 

568-92 



F40175BM 

409-107 

4011 

Fairchild 

F4011BC 

410-159 




1191 -115 


Motorola 

MC4016 

433-112 


National 

CD40175B 

409-113 



F4011BM 

410-160 



F4014BM 

415-118 




1 161-15 


Toshiba 

TC40175B 

409-115 


Mitel 

SIL4011B 

410-164 




1192-8 




f 185-11 

4018 

Fairchild 

F4018BC 

408-33 



SIL4011BE 

410-165 


Mitel 

SIL4014B 

415-120 




1 185-13 



F4018BM 

408-34 



SIL4011UB 

410-162 




1192-10 


National 

CD4016 

*1076 


Mitel 

SIU018B 

408-35 



SIL4011UBE 

410-163 



SIL4014BE 

415-121 



CD4016BC 

*1076 




408-36 


Nahonal 

CD4011AC 

410-170 




1192-11 




568-105 


Motorola 

MC4018 

433-107 



CD4011AM 

410-171 


Motorola 

MHQ4014 

842-129 



CD4016BM 

*1076 




f 185-13 



CD4011BC 

410-172 


National 

CD4014AC 

415-124 




568-106 


National 

CD4018BC 

408-39 
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4018 

National 

CD4018BM 

408-40 

4020 

Fairchild 

F4020BC 

405-167 

4023 

OKI 

MSM4023 

410-139 

4027 

AMD 

MM4027 

1188-3 


RCA 

CD4018 

1 155-11 



F4020BM 

405-168 


RCA 

CD4023A 

410-144 


Fairchild 

F4027BC 

409-154 



CD4018A 

408-41 


Mitel 

SIL4020B 

405-171 



CD4023AE 

410-145 



F4027BM 

409-^55 



CD4018AE 

408-42 



SIL40208E 

405-172 



CD4023B 

410-146 


Intersil 

MK4027-2 

1169-50 



CD4018B 

408-43 


National 

CD40208C 

405-173 



CD4023BE 

410-147 



MK4027-3 

1169-66 



CD4018BE 

408 -44 



CD4020BM 

405-174 



CD4023UB 

410-143 



MK4027-4 

1169-100* 


SGS 

HBF4018AE 

408-45 


NEC Amenca 

HPD4020B 

405-175 



CD4023UBE 

410-149 


Mitel 

SIL4027B 

409-157 


Solitron 

CM4018A 

408-48 


OKI 

MSM4020 

405-176 


SGS 

HBF4023AE 

410-150 



SIL4027BE 

409-158 



CM4018AE 

408 -49 


Plessey ' 

SP4020 

462-76 


Solitron 

CM4023A 

410-153 


Mostek 

MK4027 

1 196-6 




1192-3 


RCA 

CD4020A 

405-178 



CM4023AE 

410-154 




1 204-17 


sss 

SCL4018A 

1! 153-18 



CD4020AE 

405-179 


SSS 

SCL4023B 

410-151 



MK4027-1 

1169-42 



SCL4018B 

408 -46 



CD4020B 

405-180 



SCL4023BE 

410-152 



MK4027-2 

1169-51 



SCL40188E 

408-47 



CD4020BE 

405-181 


Tl 

TP4023A 

410-155 



MK4027-3 

1169-68 


Tl 

TP4018A/B 

408-50 


SGS 

HBF4020AE 

405-182 


Toshiba 

TC4023B 

410-156 



MK4027-4 

1169-102 


Toshiba 

TC4018B 

408-51 


Solitron 

CM4020A 

405-185 

4024 

Fairchild 

F4024BC 

405-117 



MK4027-83 

1169-69 

4C"Gt 

RCA 

CC4C1C1 C 

404 -54 



/-*li ll^A410 A C 

105 196 




1ft 



MK4027-84 

1169-103 



CD40181BE 

404 -55 


SSS 

SCL4020B 

405-183 


Mitel 

SIL4024B 

405-119 


Motorola 

MCM4027 

*1522 

40182 

RCA 

CD40182B 

404-64 



SCL4020BE 

405-184 



SIL4024BE 

405-120 



MCM4027-2 

*1522 



■CD40182BE 

404 -65 


Tl 

TP4020A/B 

405-187 


Motorola 

MC4024 

452-194 




1169-52 

4019 

Faitchfid 

F4019BC 

411-7 


Toshiba 

TC4020B 

405-188 




899-109 



MCM4027-3 

*1522 



F4019BM 

411 -8 

40PQ8 

RCA 

CD40208B 

413-94 




1 161-15 




1169-70 


Mitel 

SIL4019B 

411-11 



CD40208BE 

413-95 




1 185-11 



MCM4027-4 

*1522 



SIL4019BE 

411-12 

4021 

Fairchild 

F4021BC 

415-142 


National 

CD4024BC 

405-123 




1169-106 


Motorola 

MC4019 

433-109 




1191 -116 



CD4024BM 

405-124 


National 

CD40278C 

409-161 


National 

CD4019BC 

411-15 



F4021BM 

415-143 


NEC America 

pPD4024B 

405-125 



CD4027BM 

409-162 



CD4019BM 

411-16 




1192-9 


OKI 

MSM4024 

405-126 



MM4027 

1188-4 



MM4019 

1 198-16 


Mitel 

SIL4021B 

415-145 


RCA 

CD4024 

1 155-12 


NEC America 

^PD4027B 

409-165 


N^C America uPD4019B 

411-19 




1192 12 



CD4024A 

405-127 


OK! 

MSM4027 

409-1691 


OKI 

MSM4019 

411-20 



SIL4021BE 

415-146 



CD4024AE 

405-128 


RCA 

CD4027A 

409-167 


RCA 

CD4019 

1 151-8 




1192-13 



CD4024B 

405-129 



CD4027AE 

409-168 



CD4019A 

. 411 -21 


Motorola 

MC4021 

427-105 



CD4024BE 

405-130 



CD4027B 

409-170 



CD4019AE 

411-22 


National 

CD4021AC 

415-149 


SGS 

HBF4024AE 

405-131 



CD4027BE 

409-171 



CD4019B 

411-23 




1191 -122 


Solitron 

CM4024A 

405-135 


SGS 

HBF4027AE 

409-172 



CD4019BE 

411-24 



CD4021AM 

415-150 



CM4024AE 

405-136 



M4027-2 

1169-53 


SGS 

HBF4019AE 

411-25 




1192-17 


SSS 

SCL4024B 

405-133 



M4027-3 

1169-72 


Solftron 

CM4019A 

411-28 


NEC America 

(1PD4021 

1191-124 



SCt.4024BE 

405-134 



M4027-4 

1169-110 



CM4019AE 

411-29 



ftPD4021B 

415-151 


Tl 

TP4024A/B 

405-137 


Signetics 

4027 

*1677 


SSS 

SCL4019B 

411-26 


OKI 

MSM4021 

415-152 


Toshiba 

TC4024B 

405-138 



4027-2 

*1677 



SCL40198E 

411 -27 


RCA 

CD4021A 

415-153 

4025 

AMD 

MM4025 

1187-103 




1169-54 


Tl 

TP4019A/B 

411 -30 



CD4021AE 

415-154 


AMI 

S402S 

*1203 



4027-3 

*1677 


Toshiba 

TC4019B 

411-32 



CD4021B 

415-155 




1177-49 




1169-73 

40192 

Fairchild 

F40192BC 

407-1 




1192-19 



S402S-2 

*1203 



4027-4 

*1677 



F40192BM 

407 -2 



CD4021BE 

415-156 




1177-22 




1169-111 


National 

CD40192BC 

407-10 




1191-126 


Bur-Brown 

4025 

* 921 


Solitron 

CM4027A 

409-175 



CD40192BM 

407-11 


Solitron 

CM4021A 

415-159 


Fairchild 

F4025BC 

412-59 



CM4027AE 

409-176 


OKI 

MSM40192 

407-20 




1192-23 



F4025BM 

412-60 


SSS 

SCL4027B 

409-173 


RCA 

CD40192B 

407-21 



CM4021AE 

415-160 


Gl 

SL5-4025 

1192-64 



3CL4027BE 

408-174 



CD40192BE 

407 -22 




1192-4 



SL6-4025 

1192-65 


Tl 

TMS4027-15 

1169-55 

40193 

Fairchild 

F40193BC 

406-70 


SSS 

SCL40218 

415-157 


Mitel 

SIL4025B 

412-64 



TMS4027-20 

1169-74 



F40193BM 

406-71 




1192-21 



SIL4025BE 

412-65 



TMS4027-25 

1169-113 


National 

CD40193BC 

406-79 



SCL402tBE 

415-158 



SIL4025UB 

412-62 



TP4027A/B 

409-177 



CD40193BM 

406-80 




1192-2 



SIL4025UBE 

412-63 


Toshiba 

TC4027B 

409-178 


OKI 

MSM40193 

406-88 


Tl 

TP4021A 

415-161 


National 

CD4025AC 

412-71 

4028 

AMI 

S4028 

*1205 


RCA 

CD40193B 

406-89 




1191 -11B 



CD4025AM 

412-72 




1180-46 



CD40193BE 

406-90 


Toshiba 

TC4021 

1192-6 



CD4025BC 

412-73 


Fairchild 

F4028BC 

408-58 

40194 

Fairchild 

F40194BC 

415-81 



TC4021B 

415-162 



CD4025BM 

412-74 



F4028BM 

408-59 




1189-121 

4022 

Fairchild 

F4022BC 

408-8 



MM4025 

1187-105 


Mitel 

SIU028B 

408-61 



F40194BM 

415-82 



F4022BM 

408-9 


NEC Amenca 

fiPD4025B 

412-75 



SIL4028BE 

408-62 




1189-107 


Mitel 

SIL4022B 

408-10 


OKI 

MSM4025 

412-76 


National 

CD402BBC 

408-66 


OKI 

MSM40194 

415-89 



SIL4022BE 

408-11 


RCA 

CD4025A 

412-77 



CD4026BM 

408-67 




1190-5 


Motorola 

MC4022 

427-106 



CD4025AE 

412-78 


NEC America 

HPD4028B 

406-70, 


RCA 

CD40194B 

1190-6 


National 

CD4022BC 

408-14 



CD4025B 

412-79 


OKI 

MSM4028 

408-74 



CD40194BE 

1190-7 



CD4022BM 

408-15 



CD4025BE 

412-80 


RCA 

CD4028A 

408-72 

40195 

Fairchild 

F40195BC 

415-74 


OKI 

MSM4022 

408-16 



CD4025UB 

412-81 



CD4028AE 

408-73 




1189-122 


RCA 

CD4022A 

408-17 



CD402SUBE 

412-82 



CD402SB 

408-75 



F40195BM 

415-75 



CD4022AE 

408-18 


SGS 

HBF4025AE 

412-83 



CD4028BE 

4W-76 




1189-108 



C04022B 

408-19 


Solitron 

CM4025A 

412-86 


SGS 

HBF4028AE 

408-77 


National 

CD40195BC 

415-76 



CO4022BE 

408 -20 



CM4025AE 

412-87 


Solitron 

CM4028A 

408-80 



CD40195BM 

415-77 


SGS 

HBF4022AE 

408 -21 


SSS 

SCL4025B 

412-84 



CM4028AE 

408-81 

402 

Cherry 

CS402 

916-174 


Solitron 

CM4022A 

408-24 



SCL4025BE 

412-85 


SSS 

SCL4028B 

408-78 



MCC402 

851 -76 



CM4022AE 

408 -25 


Tl 

TP4025A 

412-88 



SCL4028BE 

408-79 




917-20 


SSS 

SCL4022B 

408-22 


Toshiba 

TC4025B 

412-89 


Tl 

TP4028A/B 

408-82 


National 

COP402 

*2044 



SCL4022BE 

408-23 

40257 

RCA 

CD40257B 

41 1 -34 


Toshiba 

TC4028B 

408-83 




*2045 


Tl 

TF4022A 

403 -26 



CO402573E 

4^1 -35 

4029 

Fai-'chiid 

F4029BC 

407-167 




1751-45 


Toshiba 

TC4022B 

408-27 

4026 

AMD 

MM4026 

1187-104 



F4029eM 

407-168 




1738-1 

4023 

Burr-Brosin 

4023 

* 921 


National 

MM4026 

1187-106 


Mitel 

SIU029B 

407-169 



COP402L 

*2045 


Fairchild 

F4023BC 

410-126 


RCA 

CD4026 

1 153-13 



S14029BE 

407-170 




1751 -46 



F4023BM 

410-127 



CD4026A 

407-65 


National 

CD4029BC 

407-173 




1738-1 


Mitel 

SIL4023B 

410-131 



CD4026AE 

407-56 



CD4029BM 

407-174 


/ 

COP402M 

*2045 



SiL4023BE 

410-132 



CD4026B 

407-57 


NEC Amuica 

MPD4029B 

407-175 




1751 -47 



SIL4023UB 

410-129 



CD4026BE 

407-58 


OKI 

MSM4029 

407-176 




1738-1 



SIL4023UBE 

410-130 


Solitron 

CM4026A 

407-63 


RCA 

CD4029A 

407-177 


Sprague 

UHC/D-402 

436-63 


Motorola 

MC4023 

433-62 



CM4026AE 

407-64 



CD4029AE 

407-178 




621 -137 


National 

CD4023BC 

410-140 


SSS 

SCL4026A 

1 153-18 



CD4029B 

407-179 



UHP-402 

436-69 



CD4023BM 

410-141 



SCL4026B 

407-59 



CD4029BE 

407-180 




621 -141 


NEC ArTiehca )iPD4023B 

410-138 



SCL4026BE 

407-60 


SGS 

HBF4029AE 

407-181 
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4029 

Solitron 

CM4029A 

407-184 

4034 

Solitron 

CM4034A 

1191 -113 

4040 

National 

CD4040BC 

405-151 

4044 

Mitel 

SIL4044BE 

413-14 



CM4029AE 

407-185 



CM4034AE 

415-189 



CD4040BM 

405-152 


Motorola 

MC4044 

457-94 


SSS 

SCL4029A 

1 153-18 




1191-105 


NEC America pPD4040B 

405-153 




898-40 



SCL4029B 

407-182 


SSS 

SCL4034B 

415-186 


OKI 

MSM4040 

405-154 




1 161-15 



SCL4029BE 

407-183 




1191 -112 


Plessey 

SP4040 

462-91 




1 185-11 


Tl 

TP4029A 

407-186 



SCL4034BE 

415-187 


RCA 

CD4040A 

405-156 




1 185-13 


Toshiba 

TC4029B 

407-187 




1191-104 



CD4040AE 

405-157 


National 

CD4044AC 

413-17 • 

403 

NEC Micro 

pPB403 

1161 -113 


Toshiba 

TC4034 

1191 -114 



CD4040B 

405-158 



CD4044AM 

413-18 


Sprague 

UHC/D-403 

436-64 



TC4034B 

415-190 



CD4040BE 

405-159 


NEC America pPD4044B 

413-19 




621 -138 

4035 

EA 

EA4035 

1158-17 


Solitron 

CM4040A 

405-162 


OKI 

MSM4044 

413-20 



UHP-403 

436-70 




1158-51 



CM4040AE 

405-163 


RCA 

CD4044A 

413-21 




621 -142 


Fairchild 

F4035BC 

415-50 


SSS 

SCL4040B 

405-160 



CD4044A/B 

413-23 

4030 

Fairchild 

F4030BC 

41 1 -67 




1189-120 



SCL4040BE 

405-161 



CD4044A/BE 

413-24 



F4030BM 

411-68 



F4035BM 

415-51 


Tl 

TP4040A/B 

405-164 



CD4044AE 

413-22 


Mitel 

SIL4030B 

41 1 -72 




1189-106 


Toshiba 

TC4040B 

405-165 


Solitron 

CM4044A 

413-27 



SIL4030BE 

411-73 


Mitel 

SIL4035B 

415-53 

4041 

Fairchild , 

F4041BC 

405-95 


SSS 

SCL4044B 

413-25 


National 

CD4030AC 

41 1 -78 




1189-123 



F4041 BM 

405-96 



SCL4044BE 

413-26 



CD4030AM 

41 1 -79 



SIL4035BE 

415-54 


Motorola 

MC4041 

457-58 


Tl 

TMS4044 

1 197-8 


NEC America (iPD4030B 

411-86 




1189-124 




604-16 



TMS4044-15 

1181 -10 


OKI 

MSM4030 

41 1 -90 


National 

CD4035BC 

415-57 


National 

CD4041C 

405-97 



TMS4044-20 

1181 -36 


RCA 

CD4030A 

411-88 




1189-111 



CD4041M 

405-98 



TMS4044-25 

1181 -59 



CD4030AE 

411-89 



CD4035BM 

415-58 


RCA 

CD4041A 

405-99 



TMS4044-45 

1181 -118 



CD4030B 

411-91 




1189-126 



CD4041AE 

405-100 



TP4044A/B 

413-28 



CD4030BE 

411-92 


NEC America jj.PD4035B 

415-59 



CD4041UB 

405-101 


Toshiba 

TC4044B 

413-29 


Sanyo 

UV4030 

852-6 




1189-113 



CD4041UBE 

405-102 

4045 

RCA 

CD4045A 

415-17 


SGS 

HBF4030AE 

411-95 


OKI 

MSM4035 

415-61 


Solitron 

CM4041A 

405-105 



CD4045AE 

415-18 


Solitron 

CM4030A 

411-100 




1189-114 



CM4041AE 

405-106 



CD4045B 

415-19 



CM4030AE 

411-101 


RCA 

CD4035A 

415-62 


SSS 

SCL4041UB 

405-103 



CD4045BE 

415-20 


SSS 

SCL4030B 

411-96 



CD4035AE 

415-63 



SCL4041UBE 

405-104 


SGS 

HBF4045AE 

415-21 



SCL4030BE 

411-97 



CD4035B 

415-64 

4042 

Fairchild 

F4042BC 

412-183 


Solitron 

CM4045A 

415-24 


Tl 

TMS4030 

f 197-5 




1189-128 



F4042BM 

412-184 



CM4045AE 

415-25 



TP4030A 

411 -104 



CD4035BE 

415-65 


Mitel 

SIL4042B 

412-186 


Tl 

TMS4045 

1 197-8 


Toshiba 

TC4030B 

411-106 




1189-116 



SiL4042Be 

412-187 



TMS4045-15 

1178-92 

4031 

Fairchild 

F4031BC 

416-42 


SGS 

HBF4035AE 

415-66 


Motorola 

MC4042 

435-129 



TMS4045-20 

1179-4 




1192-82 


Solitron 

CM4035A 

415-69 




620-1 



TMS4045-25 

1179-28 



F4031BM 

416-43 




1189-129 


National 

CD4042BC 

412-190 



TMS4045-45 

1180-10 




1192-84 



CM4035AE 

415-70 



CD4042BM 

412-191 

4046 

Fairchild 

F4046BC 

416-115 


National 

CD4031BC 

416-44 




1189t118 


NEC America pPD4042B 

412-192 




898-55 




1192-88 


SSS 

SCL4035B 

415-67 


OKI 

MSM4042 

412-193 



F4046BM ■ 

416-116 



CD4031BM 

416-45 




1189-117 


RCA 

CD4042A 

412-194 




898 -56 




1192-89 



SCL4035BE 

415-68 



CD4042AE 

412-195 


Mitel 

SIL4046B 

416-117 


RCA 

CD4031A 

416-46 




1189-115 



CD4042B 

412-196 




898-57 



CD4031AE 

416-47 


Tl 

TP4035B 

415-71 



CD4042BE 

412-197 



SIL4046BE 

416-118 



CD4031B 

416-48 




1190-2 


SGS 

HBF4042AE 

413-2 




898-58 




1192-85 


Toshiba 

TC4035 

1189-119 


Solitron 

CM4042A 

413-5 


National 

CD4046BC 

416-121 



CD4031BE 

416-49 



TC4035B 

415-72 



CM4042AE 

413-6 




898-61 




1192-83 

4036 

RCA 

CD4036A 

413-105 


SSS 

SCL4042B 

413-3 



CD4046BM 

416-122 


Sanyo 

LA4031 

852-7 




1171-78 



SCL4042BE 

413-4 




898-62 

4032 

Gl 

SL5-4032 

1192-72 



CD4036AE 

413-106 


Tl 

TP4042A/B 

413-7 


RCA 

CD4046A 

1 185-19 



SL6-4032 

1192-73 


Solitron 

CM4036A 

413-107 


Toshiba 

TC4042B 

413-8 



CD4046B 

416-123 


OKI 

MSM4032 

404-30 




1171 -80 

4043 

Fairchild 

F4043BC 

413-33 




898-63 


RCA 

CD4032A 

404-31 



CM4036AE 

413-108 



F4043BM 

413-34 



CD4046BE 

416-125 



CD4032AE 

404-32 


Toshiba 

TC4036B 

413-109 


Mitel 

SIL4043B 

413-36 




898-64 



CD4032B 

404-33 

4037 

RCA 

CD4037A 

410-200 



SIL4043BE 

413-37 


SSS 

SCL4046A 

H 153-18 



CD4032BE 

404-34 



CD4037AE 

410-201 


Motorola 

MC4043 

620-4 



SCL4046B 

898-65 


Sanyo 

LA4032 

852-8 



CD4037B 

411-2 




1 160-3 



SCL4046BE 

898 -66 


Solitron 

CM4032A 

404-35 



CD4037BE 

411-3 


National 

CD4043AC 

413-40 


Tl 

TMS4046 

1 197-8 



CM4032AE 

404-36 


S^itron 

CM4037A 

411-4 



CD4043AM 

413-41 



TMS404615 

1181 -12 


Toshiba 

TC4032B 

404-37 



CM4037AE 

411-5 


NEC America /iPD4043B 

413-42 



TMS404620 

1181 -39 

4033 

RCA 

CD4033 

^ 153-13 

4038 

Motorola 

MC4038 

435-79 


OKI 

MSM4043 

413-43 



TMS4046-45 

1181 -120 



CD4033A 

407-67 




1 160-3 


RCA 

CD4043A 

413-44 

4047 

Fairchild 

F4047BC 

414-105 



CD4033AE 

407-68 


OKI 

MSM4038 

404-41 



CD4043AE 

413-45 



F4047BM 

414-106 



CD4033B 

407-69 


RCA 

CD4038A 

404-42 



CD4043B 

413-46 


National 

CD4047BC 

414-107 



CD4033BE 

407-70 



CD4038AE 

404-43 



CD4043BE 

413-47 



CD4047BM 

414-108 


SGS 

HBF4033AE 

407-71 



CD4038B 

404-44 


Solitron 

CM4043A 

413-50 


RCA 

CD4047 

152-18 


Solitron 

CM4033A 

407-76 



CD4038BE 

404-45 



CM4043AE 

413-51 



CD4047A 

414-109 



CM4033AE 

407-77 


Solitron 

CM4038A 

404-46 


SSS 

SCL4043B 

413-48 



CD4047AE 

414-110 


SSS 

SCL4033B 

407-72 



CM4038AE 

404-47 



SCL4043BE 

413-49 



CD4047B 

414-111 



SCL4033BE 

407-73 


Toshiba 

TC4038B 

404-48 


Tl 

TP4043A/B 

413-52 



CD4047BE 

414-112 

4034 

EA 

EA4034 

1158-50 

4039 

Motorola 

MC4039 

601 -121 


Toshiba 

TC4043B 

413-54 


Solilron 

CM4047A 

414-113 




1158-65 


RCA 

CD4039A 

413-99 

4044 

AMD 

4044-1 5 

1181-2 



CM4047AE 

414-114 


Fairchild 

F4034BC 

415-173 




1171 -79 



4044-20 

1181 -18 


SSS 

SCL4047B 

414-115 



F4034BM 

415-174 



CD4039AE 

413-100 



4044-25 

1181 -46 



SCL4047BE 

414-116 


National 

CD4034BC 

415-178 


Solitron 

CM4039A 

413-101 



4044-30 

1181 -68 


Tl 

TMS4047 

? 197-8 




1191 -108 




1171-81 



4044-45 

1181 -105 



TMS4047-15 

1178-93 



CD4034BM 

415-179 



CM4039AE 

413-102 


Elttl/Semi L4044 

*1228 



TMS4047-20 

1179-14 




1191 -109 


Toshiba 

TC4039B 

413-103 




1181-108 



TMS4047-25 

1179-30 


NEC America fiFH34034 

1191 -110 

404 

Ferranti 

ZN404 

918-41 



4044 

*1228 



► 

1180-21 



HPD4034B 

415-180 

4040 

Fairchild 

F4040BC 

405-145 




1181 -107 


Toshiba 

TC4047B 

414-117 


OKI 

MSM4034 

415-181 



F4040BM 

405-146 



4044-3 

*1228 

4048 

Motorola 

MC4048 

435-76 


RCA 

CD4034A 

415-182 


Intel 

4040 

1756-74 




1181 -70 


National 

CD4048BC 

412-127 



CD4034AE 

415-183 




1730-3 


Fairchild 

F40448C , 

413-10 



CD4048BM 

412-128 



CD4034B 

415-184 


Mitel 

SIL4040B 

405-147 



F4044BM 

413-11 


RCA 

CD4048A 

412-129 




1191 -111 



SIL4040BE 

405-148 


Fujitsu 

MBM4044E 

1181 -21 



CD4048AE 

412-130 



CD4034BE 

415-185 


Motorola 

MC4040 

435-88 



MBM4044N 

1181 -71 



CD4048B 

412-131 


Solitron 

CM4034A 

415-188 




1 160-3 


Mitel 

SIL4044B 

413-13 



CD4048BE 

412-132 
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4048 

Solitron 

CM4048A 

412-137 

4052 

National 

MM4052 

1192-106 

4060 

Motorola 

MC4060 

458-49 

4069 

Toshiba 

TC4069UB 

405-46 



GM4048AE 

412-138 


NEC America nPD4052 

574-104 


National 

CD4060BC 

405-192 

407 

CMA 

FX407 

901 -158 


sss 

SCL4048B 

412-133 


OKI 

MSM4052 

574-105 



CD4060BM 

405-193 


Sprague 

UHC/D-407 

436-51 

4049 

Fairchild 

F4049BC 

404-197 


RCA 

CD4052B 

574 -106 


RCA 

CD4060A 

405-194 




621 -45 



F4049BM 

405 -2 



CD4052BE 

574-107 



CD4060AE 

405-195 



UHP-407 

436-55 


Mite! 

SIL4049B 

405-3 


Solitron 

CM4062B 

574 -110 



CD4060B 

405-196 




621 -49 



SIL4049BE 

405-4 



CM4052BE 

574-111 



CD4060BE 

405-197 

4070 

Fairchild 

F4070BC 

41 1 -69 


NMional 

CO4049UBC 

405-7 


SSS 

SCL4052B 

574-108 


Siemens 

HYB4060 

1170-38 



F4070BM 

411-70 



CD4049UBM 

405-8 



SCL4052BE 

574 -109 


SSS 

SCL4060B 

405-193 


Mitei 

SIL4070B 

411-74 


NEC Amehca )xPD4049B 

405-9 


Tl 

TP4052A/B 

574-112 



SCL4060BE 

406-2 



SIL4070BE 

411-75 


OKI 

MSM4049 

405-10 


Toshiba 

TC4052B 

574-113 


Tl 

TMS4060 

1170-39 


National 

C04070BC 

411-80 


RCA 

CD4049A 

405-11 

4053 

Fairchild 

F4053BC 

571 -7 




1761 -125 



CD4070BM 

411-81 



CD4049AE 

405-12 



F4053BM 

571 -8 



TMS4060-1 

1170-4 


RCA 

CD4070B 

411-93 



CD4049UB 

405-13 


Mitel 

SIL4053B 

571 -10 



TMS4060-2 

1169-95 



CD4070BE 

411-94 



CD4049IJBE 

405-14 



SIL4053BE 

571-11 

4061 

OKI 

MSM4061 

413-135 


Solitron 

CM4070A 

411-102 


SGS 

HBF4049AE 

405-15 


Motorola 

MC4053 

430-9 



MSM4061A 

1174-49 



CM4070AE 

411-103 


Solitron 

CM4049A 

405-18 


National 

CD4053BC 

571-14 


RCA 

CD4061A 

413-136 


SSS 

SCL4070B 

411-98 



CM4049AE 

405-19 



CD4053BM 

571 -15 




1174-40 



SCL4070BE 

411-99 


SSS 

SCL4049UB 

405-16 



MM4053 

1193-12 




fl 197-4 

4071 

Fairchild 

F4O710C 

411-164 



SCL4049UBE 

405-17 


NEC America 

HPD4053 

571 -16 

4062 

Motorola 

MC4062 

447-130 



F4071BM 

411-165 


Tl 

TP4049A/UB 

406-20 


OKI 

MSM4053 

571 -17 


RCA 

CD4062A 

416-67 


Mitei 

S1L4071B 

411-167 


Toshiba 

TC4049B 

405-21 


RCA 

CD4053B 

571 -18 




1 1 67 -25 



SiL407iBE 

411 - 1 68 

405 

Datel 

AM-405-2 

* 687 



CD4053BE 

571 -19 


Tl 

TMS4062 

1169-5 


National 

CD4071BC 

411-171 




888-21 


Solitron 

CM4053A 

571 -22 




1 160-19 



CD4071BM 

411-172 



AH-40S-2M 

* 687 



CM4053AE 

571 -23 

4063 

NEC America p.PD4063B 

404 -75 


NEC America p.PD4071B 

411-175 




888-22 


SSS 

SCL4053B 

571 -20 


OKI 

MSM4063 

404 -77 


OKI 

MSM4071 

411-176 


NEC Micro 

^tPB405 

*1621 



SCL4053BE 

571 -21 


RCA 

CD4063B 

404 -79 


RCA 

CD4071B 

411-177 



^PB405-E 

*1621 


Tl 

TP4053A/B 

571 -24 



CD4063BE 

404 -80 



CD4C713E 

411-178 




1164-91 


Toshiba 

TC4053 

571 -25 


Tl 

TMS4063 

1169-3 


Solitron 

CM4071A 

411-181 



;;rPB405C>-E 

*1621 

4054 

Motorola 

MC4054 

433-54 


Toshiba 

TC4063B 

404-83 



CM4071AE 

411-182 

4050 

Fairchild 

F4050BC 

404-129 


OK! 

MSM4054 

409-51 

4064 

IPI 

IPL4064 

916-129 


SSS 

SCL4071B 

411-179 



F4050BM 

404-130 


RCA 

CD4054B 

409 -52 


Motorola 

MC4064 

1172-91 



SCL4071BE 

411-180 


IPI 

IPL4050 

916-128 




602-52 

4066 

Fairchild 

F4066BC 

568-66 


Tl 

TP4071B 

411-183 


Mitel 

SIL4050B 

404-131 



CD4054BE 

409-53 



F4066BM 

568 -67 


Toshiba 

TC4071B 

411-184 



SIL4050BE 

404-133 


Toshiba 

TC4054B 

409 -54 


Mitel 

SIL4066B 

568-71 

4072 

Fairchild 

F4072BC 

411-129 


Motorola 

MC4050 

433-135 




602-53 



SIL4066BE 

568-72 



F4072BM 

411-130 


National 

CD4050BC 

404-136 

4055 

AMD 

AM4055 

1193-36 


National 

CD4066 

*1076 


Mitei 

SiL4072B 

411-133 



CD4050BM 

404-137 


Mitei 

MD4055B 

409-17 



CD4066BC 

*1076 



SIL4072BC 

411-134 


NEC America jiPD4050B 

404-138 



MD4055BE 

409-18 




568-75 


NEC America |yiPD4072B 

411-137 


OKI 

MSM4050 

404-139 



SIL4055B 

602 -28 



CD4066BM 

*1076 


OKI 

MSM4072 

411-138 


RCA 

CD4050A 

404-140 



SIL4055BE 

602-29 




568-76 


RCA 

CD4072B 

411-139 



CD4050AE 

404-141 


Motorola 

MC4055 

431 -64 


NEC America fiPD4066 

568-77 



CD4072BE 

411-140 



CD4050B 

404-142 


National 

MM4055 

1193-33 


OKI 

MSM4066 

568-78 


SSS 

SCL4072B 

411-141 



CD-W50BE 

404-143 


RCA 

CD4055B 

409-19 


RCA 

CD4066B 

568-79 



SCL4072BE 

411-142 


Sanyo 

LA465O 

852-9 




602-30 



CD4066BE 

568 -80 


Tl 

TP4072B 

411-143 


SGS 

HBF4050AE 

404-144 



CD4055BE 

409 -20 


SGS 

HBF4066AE 

568-81 


Toshiba 

TC4072B 

411-144 


Siemens 

TDA4050 

840 5 




An2-3t 


Signetics 

N4066A 

560 .02 

4073 

FaifCHiiii 

F407SBC 

410-20 


SoNtron 

CM4050A 

404-147 


Toshiba 

TC4055 

602 -32 


SSS 

SCL4066B 

568-83 




410-21 



CM4050AE 

404-148 



TC4055B 

409-21 



SCL4066BE 

568-84 


Mitel 

SIL4073B 

410-23 


SSS 

SCL4050B 

404-145 

4056 

AMD 

AM4056 

1193-57 



SCL4066S 

568-61 



SIL4073BE 

410-24 



SCL4050BE 

404-146 


Mitei 

MD4056B 

409-24 


Toshiba 

TC4066B 

568-85 


National 

CD4073BC 

410-27 


Tl 

TMS4050 

1170-25 



MD4056BE 

409-25 

4067 

Fairchild 

F4067BC 

576-33 



CD4073BM 

410-28 
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SIL4056B 

602-40 



F4067BM 

576-34 


NEC America fiPD4073B 

410-29 



TMS4050-1 

1169-117 



SIL4056BE 

602-41 


RCA 

CD4067B 

576-35 


OKI 

MSM4073 

410-30 



TMS4060-2 

1169-80 


Motorola 

MC4066 

425-92 



CD4067BE 

576-36 


RCA 

CD4073B 

410-31 



TP4050A/B 

404-149 


National 

MM4056 

1193-53 

4068 

Fairchild 

F4068BC 

410-63 



CD4073BE 

410-32 


Toshiba 

TC4050B 

404-150 


RCA 

CD4056B 

409-26 



F4068BM 

410-64 


Solitron 

CM4073A 

410-35 

4051 

Faechild 

F4051BC 

575-36 




602-44 


Mitel 

SIL4068B 

410-66 



CM4073AE 

410-36 



F4051BM 

575-37 



CD4056BE 

409-27 



SIL4066BE 

410-67 


SSS 

SCL4073B 

410-33 


Mitel 

SIL4051B 

575-39 




602-45 


Motorola 

MC4068 

455-84 



SCL4073BE 

410-34 



SIL4051BE 

575 -40 


Toshiba 

TC4056B 

409-28 




624-157 


Tl 


410-37 


Motorola 

MC4051 

433-137 




602 -47 


NEC America ^P04068B 

410-73 


Toshiba 

TC4073 

410-38 


National 

CD4051BC 

575-43 

4057 

AMD 

AM4057 

1193-66 


OKI 

MSM4068 

410-75 

4075 

Fairchild 

F4075BC 

411-146 



CD4051BM 

575-44 


Gl 

AY5-4057 

460-109 


RCA 

CD4068B 

410-76 



F4075BM 

411-147 


NEC America nPD4051 

575-45 


National 

MM4057 

1193-63 



CD4068BE 

410-77 


Mitel 

SIL4075B 

411-149 


OKI 

MSM4051 

575-46 


RCA 

CD4057A 

404-50 


Solitron 

CM4068A 

410-82 



SIL4075BE 

411-150 


RCA 

CD4051B 

575-47 

4056 

Teledyne P 

4058 

595-10 



CM4068AE 

410-83 


National 

CD4075BC 

411-153 



CD4051BE 

575-48 

4059 

OKI 

MSM4059 

407-48 


SSS 

SCL4068B 

410-78 



CD4075BM 

411-154 


Sanyo 

LA4051 

852-10 


RCA 

CD4059 

f 186-1 



SCL4068BE 

410-79 


NEC America iiPD4075B 

411-155 


Solitron 

CM4051A 

575-51 



CD4059A 

407-47 


Tl 

TP4068B 

410-84 


OKI 

MSM4075 

411-156 



CM4051AE 

575-52 



CD4059AE 

407-49 


Toshiba 

TC4068B 

410-85 


RCA 

CD4075B 

411-157 


SSS 

SCL4051B 

575-49 

406 

Oatel 

AM-406-2 

* 687 

4069 

Fairchild 

F4069UBC 

405-23 



CD4075BE 

411-158 



SCL4051BE 

575-50 




888-17 



F4069UBM 

405-24 


SSS 

SCL4075B 

411-159 


Tl 

TMS4051 

1170-26 



AM-406-2M 

* 687 


Mitel 

SIL4069B 

405 -25 



SCL4075BE 

411-160 




1 197-6 




888-18 



SIL4069BE 

405-26 


Tl 

TP4075B 

411-161 




1 197-7 


NEC Micro 

^PB406 

*1625 


National 

CD4069C 

405-29 


Toshiba 


411-162 



TMS4051-1 

1169-118 




1165-45 



CD4069M 

405-30 

4076 

Fairchikl 

F4076BC 

409-117 



TP4051A/B 

575-53 



fiPB406-E 

*1625 


NEC America fiPD4069B 

405-33 



F4076BM 

409-118 


Toshiba 

TC4051B 

575-54 




1165-76 


OKI 

MSM4069 

405-35 


Mitel 

SIL4076B 

409-119 

4052 

Fairchild 

F4052BC 

574-95 



J.PB406D-E 

*1625 


RCA 

CD4069UB 

406-36 




409-120 



F4052BM 

574-96. 


Sprague 

UHC/D-406 

436-42 



CD4069UBE 

405-37 


National 

CD4076BC 

409-125 


Mitel 

SIL4052B 

574-98 




620-149 


Solitron 

CM4069A 

405 -42 



CD4076BM 

409-126 



StL4052BE 

574 -99 



UHP-406 

436 -46 



CM4069AE 

405-43 


RCA 

CD4076B 

409-128 


Motorola 

MC4052 

432-103 




620-153 


SSS ’ 

SCL4069UB 

405-38 



CD4076BE 

409-129 


National 

CD4052BC 

574-102 

4060 

Mitel 

SIL4060B 

405-190 



SCL4069UBE 

405 -39 


Solitron 

CM4076A 

409-132 



CD4052BM 

574-103 



SIL4060BE 

405-191 


Tl 

TP4069A/UB 

405-44 



CM4076AE 

409-133 
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4076 

SSS 

SCL4076B 

409-130 

4089 

RCA 

CD4089BE 

416-161 

4100 

IPI 

IPL4100 

916-130 

411 

NEC Micro 

pPD41 1 

1761-124 



SCL4076BE 

409-131 

409 1 

Datel 

MVD-409 

* 683 


Sanyo 

LA4100 

852-11 



pPD411-E 

*1547 


Toshiba 

TC4076B 

409-134 




574-90 


SMC , 

CG4100 

1157-20 




1170-50 

4077 

Fairchild 

F4077BC 

411-108 



MVD-409M 

574-91 

4101 

Intel 

4101 

1756-101 



mPD411-1 

*1547 



F4077BM 

411-109 



MXO-409 

* 683 


Lambda 

LPD4101 

620-132 




1169-123 


Mitel 

SIL4077B 

411-113 




575-7 


Sanyo 

LA4101 

852-12 



pPD411-2 

*1547 



SIL4077BE 

411-114 



MXD-409M 

* 683 

4102 

Sanyo 

LA4102 

852-13 




1169-90 


RCA 

CD4077B 

411-119 




575-8 


Solitron 

CM4102 

407-92 



pPD411-3 

*1547 



CD4077BE 

411-120 


Exar 

XR-C409 

H 159-14 




407-93 




1169-62 


Solitron 

CM4077A 

411-121 

4093 

Fairchild 

F4093BC 

417-88 


Sprague 

UCN-4102A 

408-89 



pPD411-4 

*1547 



CM4077AE 

411-122 



F4093BM 

417-89 

4103 

SMC 

CG4103 

1157-21 




1169-45 


SSS 

SCL4077B 

411-123 


National 

CD4093BC 

417-92 




1157-22 



pPD411A 

*1554 



SCL4077BE 

411-124 



CD4093BM 

417-93 


Sprague 

UCN-4103 

414-163 




1170-35 

4078 

Fairchild 

F4078BC 

411-186 


NEC America pPD4093B 

417-94 




854-121 



|xPD411A-E 

*1554 



F4078BM 

411-187 


OKI 

MSM4093 

417-95 

4104 

Burr-Brown 

4104 

* 921 




1170-51 


Mitel 

SIL4078B 

411-189 


RCA 

CD4093B 

417-96 


EMM/Semi 

M4104UM 

1179-34 



)iP0411A-1 

*1554 



SIL4078BE 

411-190 




f 153-2 



M4104US 

1179-19 




1170-2 


NEC America fiPD4078B 

411 -193 



CD4093BE 

417-97 



4 104 A 

1179-17 



riP0411A-2 

*1554 


OKI 

MSM4078 

411-195 


SSS 

SCL4093B 

417-98 



4104B 

1178 -94 




1169-89 


RCA 

CD4078B 

411-196 



SCL4093BE 

417-99 



4104UM 

1179-35 



pPD411AC 

*1554 



CD4078BE 

411-197 


Toshiba 

TC4093B 

417-100 



4104US 

1179-18 



(iPDAIIAC-E 

*1554 


Solitron 

CM4078A 

412-4 

4094 

NEC America (iPD4094B 

416-2 


Fairchild 

F4104BE 

416-84 



|uPD411AC-1 

*1554 



CM4078AE 

412-5 




1192-30 



F4104BM 

416-85 



riPD411AC-2 

*1554 


SSS 

SCL4078B 

411-198 


OKI 

MSM4094 

416-3 


Lambda 

LPD4104 

621 -131 

\ 


yiP0411AD 

*1554 



SCL4078BE 

411-199 


RCA 

CD4094B 

416-4 


Mitel 

MD4104B 

416-86 



jiiPDAIIAO-E 

*1554 


Tl 

TP4078B 

413-53 




1192-31 



MD4104BE 

416-87 



ftP0411A0-1 

*1554 


Toshiba 

TC4078B 

412-6 



CD4094BE 

416-5 


Mostek 

MK4104 

196-7 



fiPD411AD-2 

*1554 

408 

Sprague 

UHC/D-408 

436-52 




1192-32 



MK4 104-3 

1181-27 



|uPD411D 

*1547 




621 -46 


SSS 

SCL4094B 

416-6 



MK41 04-33 

1181 -28 



)iPD411D4^ 

*1547 



UHP-408 

436-56 




1192-33 



MK4104-34 

1181 -51 



fiPDAIID-l 

*1547 




621 -50 



SCL4094BE 

416-7 



MK41 04-35 

1181 -76 



^PD411D-2 

*1547 

4081 

Fairchild 

F4081BC 

410-40 




1192-34 



MK4 104-4 

1181 -50 



)iiPD411D-3 

*1547 



F4081BM 

410-41 

4095 

RCA 

CD4095B 

409-186 



MK4104-5 

1181-75 



^PD411D-4 

*1547 


Mitel 

SIL4081B 

410-43 



CD4095BE 

409-187 



MK4 104-6 

1181 -92 


Siliconix 

DF411 

409-67 



SIL4081BE 

410-44 

4096 

Gl 

R03-4096 

1184-41 



MK4104-86 

1181-77 




602-58 


National 

CD4081BC 

410-47 


Mostek 

MK4096-11 

1170-43 




1181-93 




1 184-1 



CD4081BM 

410-48 



MK4096-16 

1170-17 


National 

MM4104 

1187-47 

4110 

Sanyo 

LA4110 

852-14 


NEC America nFhI)4081B 

410-51 



MK4096-6 

1169-104 


NEC Micro 

|:.iPO4104 

*1610 

4111 

Sprague 

UCN-41 1 1 

414-180 


OKI 

MSM4081 

410-53 



MK4096-77 

1169-105 




1181-82 




854-176 


RCA 

CD4081B 

410-54 



MK4096-85 , 

1170-44 



)iPD4104-1 

*1610 


Teiedyne P 

4111 

f 180-7 



CD4081BE 

410-55 



MK4096-86 

1170-18 




1181 -56 

4112 

Sanyo 

LA4112 

852-15 


Solitron 

CM4081A 

410-58 


Motorola 

MCM4096-11 

1170-46 



fiPD4104-2 

*1610 


Sprague 

UCN-41 12 

414-169 



CM4081AE 

410-59 



MCM4096-16 

1170-20 




1181 -33 




854-123 


SSS 

SCL4081B 

410-56 



MCM4096-6 

1169-107 



fiPD4104-3 

*1610 

4114 . 

Mitel 

MD4114 

1178-88 



SCL4081BE 

410-57 


RCA 

CD4096B 

409-188 




1181 -7 

4115 

BurrOrown 

4115 

* 921 


Tl 

TP4081B 

410-60 



CD4096BE 

409-189 



)iPD4104-30 

*1610 


Mostek 

MK4115 

1170-63 


Toshiba 

TC4081B 

410-61 

4097 

RCA 

CD4097B 

575-115 




1181 -83 

4116 

Mostek 

MK4116 

f 204-17 

4082 

Bwr-Brown 

4082 

* 921 



CD4097BE 

575-116 



;iPD4104-31 

*1610 



MK4116-2 

1170-79 


Fairchild 

F4082BC 

410-4 

4098 

Mitel 

SIL4098B 

414-130 




1181 -57 



MK4 116-3 

1170-96 



F4082BM 

410-5 



SIL4098BE 

414-131 



^PO4104^2 

*1610 



MK4116-4 

1170-115 


Mitel 

SIL4082B 

410-7 


RCA 

CD4098B 

414-139 




1181 -34 



MK41 16-83 

1170-97 



SIL4082BE 

410-8 



CD4098BE 

414-140 



|[xPD4104<33 

*1610 



MK41 16-84 

1170-116 


NEC America p.PD4082B 

410-11 

4099 

National 

CD4099BC 

412-160 




1181 -8 


Motoroia 

MCM4116 

*1505 


OKI 

MSM4082 

410-12 



CO4099BM 

412-161 



,iPD4104-35 

*1610 



MCM41 16-15 

*1505 


RCA 

CD4082B 

410-13 


NEC America p.PD4099 

412-164 




1180-111 




1170-78 



CD4082BE 

410-14 


RCA 

CD4099B 

412-165 



^PD4104'36 

*1610 



MCM4116-2S 

*1505 


SSS 

SCL4082B 

410-15 



CD4099BE 

412-166 




1180-102 




1170-118 



SCL4082BE 

410-16 


SSS 

SCL4099B 

412-167 



;iPD41IM-5 

*1610 



MCM41 16-30 

*1505 


Tl 

TP4082B 

410-17 


Toshiba 

TC4099B 

412-169 




1180-110 




1171 -7 


Toshiba 

TC4082B 

410-18 

40999 

SSS 

SCL40999BE 

412-168 



HPD41046 

*1610 


Siemens 

HYB4116-3 

1170-103 

4085 

Burr-Brawn 

4085 

* 921 

41 

Burr-Brawn 

UAF41 

* 921 




1180-101 



HYB4116-4 

1170-123 




917-165 



' 

915-19 



jliPD4104C 

*1610 



HYB4116-5 

1171 -9 



408SM 

* 921 


NEC America fiPC41 

851 -193 



fiPD4104C-E 

*1610 


Solitron 

CM4116A 

568-111 




917-166 

410 

Micro Net 

MN410 

589-40 



riPD4104C-1 

*1610 



CM4116AE 

568-112 


Fairchild 

F4085BC 

41 1 -37 



MN410H 

589-41 



^PD4104C-2 

*1610 


Sprague 

UCN-41 16 

414-170 



F4085BM 

411-38 


National 

COP410L 

*2034 



^PD4104C-3 

*1610 




854-124 


Mitel 

SIL4085B 

411-39 




*2044 



pPD4104D 

*1610 


Tl 

TMS4116-15 

1170-85 



SIL4085BE 

411-40 




1751-32 



r^PD4104i>-E 

*1610 



TMS41 16-20 

1170-105 


OKI 

MSM4085 • 

411-44 




1738-2 



HPD4104D-1 

*1610 



TMS41 16-25 

1170-125 


RCA 

CD4085B 

411-45 


NEC Micro uPD410 

*1600 



)rPD4104O-2 

*1610 

4118 

Mostek 

MK4118-1 

1180-37 



CD4085BE 

411-46 




1181 -45 



;xPD4104D3 

*1610 



MK4 118-2 

1180-38 


SSS 

SCL4085B 

411-47 



pPD410-1 

*1600 


Sprague 

UCN-4104 

414-164 



MK4118-3 

1180-39 



SCL4085BE 

411-48 




1181 -15 




854-122 



MK4 118-4 

1180-40 


Toshiba 

TC4085B 

411-49 



pPD410-2 

*1600 

4105 

Sprague 

UCN-4105 

■414-157 

412 

Siliconix 

DF412 

* 826 

4066 

Fsffchild 

F4086BC 

411-53 




1180-106 




851 -138 

4122 

EA 

EA4 122-1 

1169-121 



F4086BM 

411-54 



HPD410-3 

*1600 

4106 

Lambda 

LPD4106 

620-54 

4127 

Burr-Brown 

4127 

* 921 


OKI 

MSM4086 

411-56 




1180-103 

4108 

Mostek 

MK4106 

1170-59 




839-135 


RCA 

CD4086B 

411-57 



pPD410-5 

1180-98 

4109 

Teledyne P 

4109 

H 180-7 

4128 

IPI 

IPL4128 

916-131 



CD4086BE 

411-58 



^PD410D 

*1600 

411 

Micro Net 

MN411 

589 -38 

4131 

Burr-Brown 

4131 

919-156 


SSS 

SCL4086B 

41 1 -59 



frPO410D-1 

*1600 



MN411H 

589-39 


Raytheon 

RC4131 

880-7 



SCU086BE 

411-60 



^PD410D-2 

*1600 


National 

COP411L 

*2036 



RM4131 

874-18 


Toshiba 

TC4086B 

411-61 



^PO410D-3 

*1600 




*2044 

4132 

Raytheon 

RC4132 

879-19 

4089 

National 

CD4089BC 

416-158 


Siemens 

SAJ410 

856-160 




1751 -34 



RM4132 

876-24 



CD4089BM 

416-159 


Signetics 

TCA410A 

862-11 




1738-2 

4136 

Exar 

XR4136 

1 162-5 


RCA 

CD4089 

II 151-9 



TCA410B 

862-24 


NEC Micro 

pPD411 

*1547 



XR4136C 

896-18 



CD4089B 

416-160 



TCA410D 

862-25 




1170-34 



XR4136M 

895-24 


Arranged alphanumerically from left to right. 
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4136 

Fairchild 

^iA4136C 

896-19 

416 

NEC Micro 

riPD416D 

*1562 

4200 

Raytheon 

RC4200A 

917-121 

42055 

Micropac 

42055-520 

904-18 



fiA4136M 

895-25 



MPD416D-1 

*1562 


Sanyo 

LA4200 

852-16 



42055-620 

904-78 


NEC America 

pPC4136 

896-20 



MPD416D-2 

*1562 

4201 

Burr-Brown 

4201 

917-108 



42055-720 

904-86 


PMI 

PM4136 

895-26 



^P0416D-3 

*1562 


Intel 

4201 

1756-77 



42055-820 

905-30 



PM4136C 

896-21 



;.rPD4160-S 

*1562 


National 

INS4201 

1756-78 



42055-920 

905-45 


R3y^^!&o^ 

RC4136 

896-22 


Toshiba 

TMM416-2 

1170-86 


Sanyo 

LA4201 

S52-1? 


Toshiba 

43055-161? 

907-64 



RC4136C 

897-17 



TMM416-3 

1170-106 

4202 

Exar 

XR4202 

* 930 

4206 

Burr-Brown 

4206 

* 921 



RM4136 

895-27 



TMM416-4 

1171-2 




866-118 




917-115 



RV4136 

896-23 

4160 

sss 

SCL4160B 

406-137 




895-20 

4209 

Siemens 

SAB4209 

859-177 


Sprague 

ULN-4136A 

895-10 



SCL4160BE 

406-138 




1 162-5 

421 

National 

COP421 

*2044 


Tl 

RC4136 

896 -24 

4161 

SSS 

SCL4161B 

406-28 



XR4202M 

* 930 




1751 -38 



RC4136C 

897-18 



SCL4161BE 

406-29 




866-119 



COP421C 

*2040 



RM4136 

895-28 

4162 

SSS 

SCL4162B 

406-153 



XR4202N 

* 930 




1751 -39 

4137 

Raytheon 

RC4137 

867-51 



SCL4162BE 

406-154 



XR4202P 

* 930 



COP421L 

*2038 



RM4137 

867 -52 

4163 

SSS 

SCL4163B 

406-44 


Motorola 

MC4202 

895-21 




1751-40 



a\/Air\7 

Afi7 -AA 



■SCI 4lfi3BF 

406-45 

42022 

Hitachi 

HC42022 

861 -70 

4210 

National 

MM4210 

1183-44 

414 

Amperex 

AFr414 

858-13 

4164 

Tt 

TMS4 164-10 

1171 -14 



HD42022 

854-136 

4211 

National 

MM4211 

1183-48 


Ferranti 

ZN414 

851 -54 



TMS4164-15 

1171 -15 

4203 

Bun-Brown 

4203 

* 921 

4212 

Exar 

XR4212 

853-80 




1 172-12 



TMS41 64-20 

1171 -17 




917-109 



XR4212C 

896-13 


NEC Micro 

uPD414 

1170-22 

417 

Amperex 

AFT417 

858-15 



4203S 

917-110 



XR4212M 

853-81 



HPD414-E 

1170-48 


NEC Micro hPB417 

*1629 


Nationa! 

MM4203Q 

1162-98 




895-22 



HPD414-1 

1169-109 




1166-75 




1163-70 

4213 

Burr-Brown 

4213 

* 92i 



pPD414-2 

1169-71 



AiPB417C 

*1629 

42030 

Hitachi 

HC42030 

861 -71 




917-116 


Plessey 

SL414 

852-2 



pPB417D 

*1629 

4204 

Burr-Brown 

4204 

* 921 



4213S 

* 921 


SHiconix 

DF414 

409-68 

4174 

SSS 

SCL4174B 

409-147 




917-111 




917-117 




602-59 

4175 

NEC America fiPD4175B 

409-114 



4204S 

* 921 


National 

MM4213 

1183-75 


Toshiba 

TMM414 

1169-96 

4180 

Telelunken 

TDA4180 

839-69 




917-112 




1184-2 



TMM414-1 

1170-5 

419 

Amperex 

AFT419 

858-16 


National 

MM4204 

1 194-19 

4214 

Bur^8rown 

4214 

* 921 

415 

Amperex 

AFT415 

858-14 

4192 

SSS 

SCL4192B 

407-25 



MM4204Q 

1164-114 




917-118 


Micro Net 

MN415 

595-41 



SCL4192BE 

407-26 

4205 

Burr-Brown 

4205 

* 921 



421 4M 

* 921 



MN415H 

595-42 

4193 

SSS 

SCL4193B 

406-93 




917-113 




917-119 


Plessey 

SL415 

852-89 



SCL41938E 

406-94 



4205S 

* 921 


National 

MM4214 

1184-60 


Toshiba 

TMM415-3 

1169-75 

4194 

Exar 

XR4194M 

914-14 




917-114 

4215 

Mostek 

MK4215 

1170-117 



TMM415-4 

1169-112 



XR4194MK 

914-17 

42050 

Micfopac 

42050 

f 187-10 

4216 

AMI 

S4216B 

*1209 

4151 

Exar 

XR4151 

919A-13 


NEC America 

HPD4194B 

415-88 



42050-055 

904-15 



S4216B-1 

*1209 




1 185-5 




1190-4 



42050-109 

905-72 




1185-93 



XR4151C 

916-75 


Raytheon 

RC4194D 

914-10 



42050-128 

906-34 



S4216B-2 

*1209 



XR4151M 

916-76 



RC4194TK 

914-12 



42050-148 

906-46 




1185-98 




919A-14 



RM4194D 

914-15 



42050-158 

907-6 



S4216D-1 

1185-94 


Fairchild 

pA4151 

916-77 



RM4194TK 

914-18 



42050-168 

907-8 



S4216D-2 

1185-99 




919A-15 


Silicon G 

SG4194CJ 

914-11 



42050-188 

907-62 

4220 

Nabonal 

MM4220 

1157-47 


Raytheon 

RC41S1 

*1094 



SG4194CR 

914-13 



42050-208 

907-81 




1183-19 




916-88 



SG4194MJ 

914-16 



42050-224 

907-86 




1183-46 




919A-27 



SG4194MR 

914-19 



42050-244 

908-28 



MM4220AE 

1158-5 




I 179-14 

4196 

Exar 

XR4195 

91 1 -34 



42050-264 

908-30 



MM4220AP 

1158-26 




1 179-16 


Raytheon 

RC4195 

91 1 -40 



42050-284 

908-33 



MM4220BL 

1158-34 



RM4i51 

9 1 6 -89 




? 188-16 



42050-304 

908-35 



MM4220EK 

1158-3 




919A-28 



RM4195 

911-41 



42060-324 

908-40 




1158-30 




1 179-14 




^ 188-16 



42050-344 

908-44 



MM4220LR 

1158-1 




1 179-16 

42 

Burr-SroiMi 

VFC42 

* 658 



42050-364 

908-48 




1158-28 



RV4151 

916-90 




916-70 



42050-510 

904-17 


Sanyo 

LA4220 

852-18 




919A-29 




919A-8 



42050-610 

904-77 

4221 

National 

MM4221 

1183-21 




1 179-16 



VFC42M 

* 658 



42050-710 

904-85 




1183-50 

4152 

Raytheon 

RC4152 

*1096 




916-71 



42050-810 

905-28 



MM4221RQ 

1158-19 




916-91 




919A-9 

42051 

Micropac 

42051 

911-21 



MM4221RR 

1158-7 




919A-30 


Hitachi 

HCMS42 

1751 -114 




1 187-10 

4229 

Natkmal 

MM4229 

1183-84 



RM4152 

916-92 



HMCS42 

1729-1 



42051-055 

908-103 

423 

Ferranti 

ZN423 

918-39 




919A-31 


NEC Micro 

pCOM-42 

*2051 



42051-065 

909-47 


NEC America 

)jiPC423 

857-182 



RV4152 

916-93 




1751 -11 



42051-075 

909-48 

4230 

National 

MM4230 

1183-73 




919A-32 




1740-4 



42051-085 

909-76 




1183-106 

4153 

Raytheon 

RC41S3 

*1098 



EVACHiP42 

*2055 



42051-095 

909-87 



MM4230BO 

1158-56 




916-94 


Teledyne C 

CAG42 

567-106 



42051-105 

909-91 



MM4230Ft 

1158-53 




919A-33 

420 

National 

COP420 

*2044 



42051-124 

910-11 




1158-76 



RM4153 

916-95 




1751 -35 



42051-144 

910-12 . 



MM4230JT 

1158-31 




919A -34 




1738-3 



42051-154 

910-59 




1158-47 

4156 

Raytheon 

RC41S6 

*1110 



COP420C 

*2040 



42051-164 

910-60 



MM4230KP 

1158-22 




895-5 




1751-36 



42051-184 

910-86 



MM4230OW 

1158-63 



RM4156 

894 -20 




1738-3 



42051-204 

910-93 



MM4230OX 

1158-41 



FtV4156 

895-6 



COP420L 

*2038 



42051-223 

910-94 



MM4230QY 

1158-11 

416 

Micro Net 

MN416 

595-47 




1751 -37 



42051-243 

910-121 


Sanyo 

LA4230 

852-100 



MN416H 

596-2 




1738-3 



42051-263 

910-122 

4231 

National 

MM4231 

1183-77 


NECIHcro 

pP0416 

*1562 


Sigrietics 

TCA420 

855-73 



42061-283 

911-2 




1184-4 




1171 -8 

4200 

EMM/Semi 

M4200UM 

1181-66 



42051-303 

911-3 



MM4231BUS 

1158-15 



pPD416-1 

*1562 



M4P00US 

1181 -44 



420S1-3?3 

911-8 




1158-58 




1170-121 



4200 

H 195-3 



42051-343 

911-12 



MM4231RP 

1158-42 



pP0416-2 

*1562 




1 195-4 



42061-363 

911-16 

4232 

Nahonal 

MM4232 

1184-62 




1170-101 




f 195-5 

42055 

Micropac 

42056-1020 

905-73 




1184-83 



pPD416-3 

*1562 



4200A 

1181-42 



42055-1216 

906-35 

4233 

National 

MM4233 

1184-64 




1170-82 



4200B 

1181 -14 



42055-1416 

906-47 

4235 

Nationai 

MM4235 

1186-108 



^PD416-5 

*1562 



4200UM 

1181 -67 



42055-1516 

907-7 

4236 

Sprague 

ULN-4236A 

895-2 




1170-71 



4200US 

1181-43 



42055-1612 

907-9 

424 

Ferranti 

ZN424 

839-71 



pP0416C 

*1562 


Mostek 

MK4200 

1 196-5 



42055-2010 

907-82 




883-28 



fiPD416C-1 

*1562 



MK4200-11 

1170-45 



42055-2210 

907-87 




1 164-11 



UPD416C-2 

*1562 



MK4200-16 

1170-19 



42065-2410 

908-29 


Fujitsu 

MB424 

458-125 



f.iPD416C-3 

*1562 


Raytheon 

RC4200 

*1102 



42055-2608 

908-31 




1758-153 



|iPD416C-5 

*1562 




917-120 



42056-2808 

908-34 


FMessey 

SL424 

852-3 
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4240 

National 

MM4240 

1157-39 

429 

Intersil 

DG429A 

572-11 

432 

Ferranti 

ZN432C-9 

• 580-10 

4363 

Motorola 

MC4363 

458-50 




1184-11 

4290 

Siemens 

TDA4290 

851 -147 


Plessey 

SL432 

860-42 


Tl 

TP4363A 

406-46 




1 193-10 

4291 

Burr-Brown 

4291 

* 921 


Sprague 

UHC/D-432 

436-75 

4368 

Mitel 

MD4368B 

601 -29 

4241 

National 

MM4241 

1157-41 




916-43 




622-1 



MD4368BE 

601 -30 




1183-87 

43 

Hitachi 

HMCS43 

1751 -115 



UHP-432 

436-79 


Motorola 

MC4368 

455 -85 




1 193-10 




1729-2 




622-5 




624-158 

4242 

National 

MM4242 

1185 -57 



HMCS43C 

1751 -116 

4320 

Mitel 

MT4320 

900-97 

437 

Plessey 

SU37 

851 -92 

4243 

National 

MM4243 

1184-6 




1729-2 


Tl 

TP4320A 

414-100 




860-43 

4244 

AMD 

4244-15 

1181 -3 


NEC Micro frCOM-43 

*2059 

4321 

Mitel 

MT4321 

900-98 




860-176 



4244-20 

1181 -19 




1751 -13 


Motorola 

MC4321 

427-107 


Sanyo 

STK437 

852-200 



4244-25 

1181 -A’’ 




1741 -1 


Tl 

TP4321A 

414-96 

4370 

Tl 

TP4370A 

409-148 



4244-30 

1181 -69 



EVACHIP-43 

*2065 

4322 

Mitel 

MT4322 

900-99 

4376 

Tl 

TP4376A 

413-31 



4244-45 

1181 -106 

430 

Signetics 

TL430 

912-16 


Motorola 

MC4322 

427-108 

4377 

Tl 

TP4377A 

413-56 


National 

MM4244 

1184-66 


Tl 

TL430 

912-17 

4324 

Motorola 

MC4324 

452-195 

43802 

Hitachi 

HC43802 

861 -73 

4245 

Mitel 

MD4245A 

617-62 




918-175 




899-110 

43803 

Hitachi 

HC43803 

861 -74 



MD4245AE 

618-2 




H 189-2 




1 161-15 

43850 

Hitachi 

HC43850 

861 -50 

425 

Ferranti 

ZN425 

1 177-3 

4300 

EMM/Semi 4300A 

*1230 




1 185-11 

43870 

Hitachi 

HD43870 

854-139 



ZN425E 

579-47 




1180-112 

4325 

Mitel 

MT4325 

900-100 

43890 

Hitachi 

HD43890 

854-140 




589-29 


Motorola 

MC4300 

450-142 

433 

Intersil 

DG433A 

567-95 

439 

Intersil 

DG439A 

572-87 



ZN425J 

579-48 




624-129 


Sanyo 

STK433 

852-192 


Sanyo 

STK439 

852-201 




589 -30 

4301 

Burr-Brown 

4301 

* 921 


Sprague 

UHC/D-433 

436-76 

44 

Hitachi 

HMCS44 

1751 -117 


Fujitsu 

MB425 

1759-62 




917-127 




622-2 




1729-3 




1759-151 




1 184-15 



UHP-433 

436-80 


NEC Micro p.COM-44 

*2059 




1760-77 


Mitel 

MD4301 

857-69 




622-6 




1751 -17 


NEC Micro /iiPB425 

*1621 




902-41 

4330 

Mitel 

MD4330B 

409-56 




1741-2 




1164-39 



MD4301A 

417-118 




416-28 

440 

Intersil 

DG440A 

571 -T13 



mPB425-E 

*1621 




915-35 




602-65 


National 

COP440 

*2044 




1164-92 



MD4301B 

915-36 




1192-66 




1751 -41 



;iPB4250 

*1621 


Tl 

TP4301A/UB 

412-123 



MD4330BE 

409-57 



TBA440 

860-165 



frPB425l>€ 

*1621 

4302 

Burr-Brown 

4302 

* 921 




416-29 


Plessey 

SL440 

856-86 


Plessey 

SL425 

852-90 




917-128 




602-66 




917-55 

4250 

Intersil 

4250 

866-8 


Mitel 

MD4302 

857-70 




1192-67 




919-84 




866-74 




902-42 

43300 

Hitachi 

HD43300 

853 -133 




1 186-7 




876-20 



MD4302A 

417-119 

4331 

Mitel 

MD4331B 

409-58 



TBA440 

860-179 



4250C 

866-9 




915-37 




416-30 



TDA440 

860-181 




866-75 



MD4302AE 

916-51 




602-68 


SGS 

TDA440 

860-199 




879-10 


Tl 

TP4302A 

411-63 



MD4331BE 

409-59 


Siemens 

TCA440 

851 -44 


National 

LM4250 

866-15 

4303 

Mitel 

MD4303 

857-71 




416-31 


Signetics 

TBA440 

860-191 




866-81 




902-43 




602-69 



TCA440 

851-47 




876-21 



MD4303A 

417-120 


Siemens 

TBB4331 

897-27 


TeiefunKen 

TDA440 

840-172 




11 166-6 




915-38 

43311 

Hitachi 

HD43311 

853-134 




860-200 



LM4250C 

866-16 


Tl 

TP4303A 

411-65 

4332 

Mitel 

MD4332B 

409-61 


Tl 

TL440C 

919A-71 




866-82 

43032 

Hitachi 

HC43032 

861 -72 




416-33 

4400 

Telefunken 

TDA4400 

860-201 




879-11 

4304 

Mitel 

MD4304 

857-72 



MD4332BE 

409-62 

4401 

Sprague 

UCN-4401 

622-54 



MM4250 

1174-45 




902-44 




416-34 

44010 

Hitachi 

HD44010 

854-83 


Sanyo 

LA4250 

852-101 



MD4304A 

417-121 


Mostek 

MK4332D-3 

1171 -12 

4402 

EMM/Semi 

4402A 

1181 -13 


Silicon G 

SG4250 

866-26 




915-39 

43330 

Hitachi 

HD43330 

853-136 



4402B 

1180-107 




866-93 



MD4304AE 

916-52 

43335 

Hitachi 

HD43335 

853-137 


sss 

SCL4402A 

1 153-19 




876-22 


Motorola 

MC4304 

448 -164 

43337 

' Hitachi 

HD43337 

853-138 



SCL4402B 

412-2 . 



SG4250C 

866-27 




1171 -97 

4334 

Hitachi 

HM4334 

414-20 




412-56 




866-94 


Tl 

TP4304A 

417-86 




1179-96 




412-134 




879-12 

4305 

Motorola 

MC4305 

448-165 

4335 

Siemens 

TBE4335 

897-28 



SCL4402BE 

412-3 


SoNtron 

UC4250 

866-28 




1171 -98 

4336 

Sprague 

ULN-4336A 

895-11 




412-57 




876-23 

4306 

Motorola 

MC4306 

435-64 

434 

Intersil 

DG434A 

568-9 




412-136 



UC4250C 

866-29 

4307 

Motorola 

MC4307 

434-94 

4340 

Burr-Brown 

4340 

* 921 

4404 

sss 

SCL4.404A 

1 153-18 




879-13 

4308 

Intel 

4308 

1756-108 




919-10 



SCL4404B 

405-140 

4252 

National 

MM4252 

1183-79 


Motorola 

MC4308 

456-188 

4341 

Burr-Brown 

4341 

* 921 



SCL4404BE 

405-141 

4256 

EMM/Semi RA3-4256B 

1176-60 

431 

Tl 

TL431 

*1140 




919-11 

441 

Intersil 

DG441A 

567-73 


Gl 

RA3-4256 

1176-8 




912-67 

4344 

Motorola 

MC4344 

457-95 


Sanyo 

STK441 

852-202 



RA3-4256A 

1176-46 

4310 

Motorola 

MC4310 

456-193 




898-41 


Tl 

TL441C 

839-138 



RA3-4256B 

1176-41 

4311 

Mitel 

MD4311B 

409-1 




1 161-15 



TL441M 

839-139 


IPI 

IPL4256 

916-132 




601 -36 




1 185-11 

4410 

Telefunken 

TDA4410 

860-202 

426 

Fujitsu 

MB426 

1759-63 



MD4311BE 

409-2 

435 

Datel 

AM-43S-1C 

* 689 

4412 

SSS 

SCL4412A 

1 153-19 




1759-152 




601 -37 




839-108 



SCL4412B 

410-80 




1760-78 


Tl 

TP4311A 

410-192 




887-49 




410-123 


Intersil 

DG426A 

572-34 

43115 

Hitachi 

HD43115 

854-138 



AIIM35-1M 

* 689 



SCt4412BE 

410-81 


NEC Micro ^PB426 

*1625 

4312 

Motorola 

MC4312 

453-66 




839-109 




410-124 




1165-51 




1189-56 




886-51 

4416 

SSS 

SCL4416B 

568-114 



fiPB426-E 

*1625 

4315 

Hitachi 

HM4315 

414-26 



AM-435-2C 

877-42 



SCL4416BE 

568-115 




1165-77 




1181 -102 



AM-435-2M 

877-43 

442 

IntersJ 

OG442A 

572-93 



|iPB426D 

*1625 


Tl 

TP4315A 

405-45 


Plessey 

TBA435 

905-33 


Plessey 

SL442 

914-38 



MPB4260-E 

*1625 

4316 

Intel 

431 6A 

1756-110 


Sanyo 

STK435 

852-193 




917-184 

4262 

National 

MM4262 

I 196-17 


Motorola 

MC4316 

433-113 

4350 

Motorola 

MC4350 

433-136 

4420 

Sanyo 

LA4420 

852-102 

4264 

AMI 

S4264 

*1212 




1 185-11 

435101 

Hitachi 

HM435101 

413-169 


Telefunken 

TDA4420 

860-203 




1186-101 


Tl 

TP4316A 

568-100 




1176-13 

4421 

Telefunken 

TDA4421 

860-204 

4265 

Intel 

4265 

1756-80 

4317 

Motorola 

MC4317 

433-115 



HM435101-1 

1175-81 

4423 

Burr-Brown 

4423 

* 921 

4269 

Intel 

4269 

1756-82 

4318 

Motorola 

MC4318 

433-108 



HM435101V 

1176-14 




917-138 

427 

NEC Micro 

HPB427 

1166-59 

4319 

Motorola 

MC4319 

433-110 

4352 

Motorola 

MC4352 

432-104 

4426 

SSS 

SCL4426B 

407-61 

4270 

National 

MM4270 

1170-6 

432 

Ferranti 

ZN432-10 

580-16 

4353 

Motorola 

MC4353 

430-10 



SCL4426BE 

407-62 

42716 

Hitachi 

HN42716 

1167-105 



ZN432-8 

579-12 

4354 

Motorola 

MC4354 

433-55 

4428 

sss 

SCL4428B 

408-160 

4280 

National 

MM4280 

1170-9 



ZN432-9 

580-8 

4355 

Motorola 

MC4355 

431 -65 



SCL4428BE 

408-161 

42851 

Hitachi 

HD42851 

854 -53 



ZN432B-10 

580-17 

4356 

Motorola 

MC4356 

425-93 

443 

Intersil 

DG443A 

570-8 

42853 

Hitachi 

HD42853 

854-54 



ZN432B-8 

579-13 

4357 

National 

MM4357 

579 -44 


Plessey 

SL443 

919A-51 

42854 

Hitachi 

HD42854 

854-62 



ZN432B-9 

580-9 

4360 

Tl 

TP4360A 

406-139 

4430 

Sanyo 

LA4430 

852-19 

42855 

Hitachi 

HD42855 

854-63 



ZN432C-10 

580-18 

4361 

Tl 

TP4361A 

406-30 


Telefunken 

TDA4430 

861 -2 

4289 

Intel 

4289 

1756-84 



ZN432C-8 

579-14 

4362 

Tl 

TP4362A 

406-155 

4433 

SSS 

SCL4433B 

. 407-74 


Arranged alphanumerically from left to right. 
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4433 

sss 

SCL4433BE 

407-75 

4507 

National 

CD4507BM 

41 1 -83 

4514 

RCA 

CD4514B 

408-105 

4520 

OKI 

MSM4520 

406-59 

4436 

Sprague 

ULN-4436A 

895-3 


Tl 

TP4507A/B 

411-105 



CD4514BE 

408-106 


RCA 

CD4520B 

406-60 

444 

Intersil 

DG444A 

569-100 

4508 

Mitel 

SIL4508B 

413-59 


Solilron 

CM4514B 

408-109 




1 153-3 


Nabonal 

COP444L 

*2044 



SIL4S08BE 

413-60 



CM4514BE 

408-110 



CD4520BE 

406-61 




1751 -42 


NEC America iiPD4508B 

413-63 


SSS 

SCL4514B 

408-107 


Sditron 

CM4520B 

406-64 




1738-4 


OKI 

MSM4508 

413-64 



SCL4514BE 

408-108 



CM4520BE 

406-65 


NEC Micro 

)iPD444 

*1580 


RCA 

CD4508B 

413-65 


Toshiba 

TC4S14B 

408-111 


SSS 

3CL4520B 

406-62 




414-21 



CD4508BE 

413-66 

4515 

Fairchild 

F4515BC 

408-113 



SCL4620BE 

406-63 




1179-23 


SoUtron 

CM4508 

413-70 



F4515BM 

408-114 


Tl 

TP4520A 

406-66 



fiPD444C 

*1580 


SSS 

SCL4508B 

413-67 


Mitel 

SIL4515B 

408-116 


Toshiba 

TC4520B 

406-68 

4441 

SSS 

SCU4441UB 

404-105 



SCL45088E 

413-69 



SIL4515BE 

408-117 

4521 

Toshiba 

TC4521B 

415-33 



SCL4441UBE 

404-106 


Toshiba 

TC4508B 

413-71 


National 

C04515BC 

408-120 

4522 

Fairchild 

F4522BC 

407-34 

4444 

Raytheon 

RC4444 

576-82 

451 

Hughes 

451 

854-141 



CD4515BM 

408-121 



F4522BM 

407-35 




901 -172 


Intersil 

DG451A 

567 -76 


NEC America (iPD45l5B 

408-122 


National 

CD4522BC 

407-38 



RM4444 

576-83 



MM451 

574-34 


OKI 

MSM4515 

408-123 



CD4522BM 

407 -39 




901 -173 


National 

MM451 

574 -36 


RCA 

CD4515B 

408-124 


NEC America nPD4522B 

407-40 

4445 

SSS 

SCL4445B 

415-22 




f 189-11 



CD46i56E 

40o-'l2C 


SSS 

cn\ ^KOOQ 

407-41 



SCL44453E 

415-23 




1 189-12 


Solltron 

CM4515B 

408-128 



SCL4522BE 

407-42 

4446 

SSS 

SCL4446B 

416-126 


NEC ffmenca uPC451 

896-52 



CM4515BE 

408-129 


Tl 

TP4522A 

407-43 




898-68 


Plessey 

SL451 

859-90 


SSS 

SCL4515B 

408-126 

4526 

Fairchild 

F4526BC 

406-102 



SCL4446BE 

416-127 

4510 

Fairchild 

F4510BC 

407-3 



SCL45163E 

408-127 



F4526BM 

406-103 

4449 

SSS 

SCL4449UB 

405 -40 



F4510BM 

407-4 


Toshiba 

TC451EB 

408-130 


Nationai 

CD4526BC 

406-106, 



SCL4449UBe 

405-41 


Mitel 

SMS 1 0B 

407-6 

4516 

Fairchild 

F4516BC 

406-72 



CD4526BM 

406-107 

445 

Dionics 

DI445 

622-20 



SIL4510eC 

407-7 



F4516BM 

406-73 


NEC America pPD4526B 

406-108 


Intersil 

DG445A 

572-78 


National 

ADB4510 

584-73 


Mitel 

StL4516B 

406-75 


SSS 

SCL4526B 

406-109 


NEC Micro 

pPD445 

*1581 



CD4510BC 

407-12 



SIL4516BE 

406-76 



SCL45268E 

406-110 



pPD44SL 

*1581 



CD4510BM 

407-13 


National 

CD4516BC 

406-81 


Tl 

TP4526A 

406-111 




414-22 


NEC America uPD4510B 

407-16 



CD4516BM 

406-82 

4527 

National 

CD4527BC 

416-165 




1179-98 


OKI 

MSM4510 

407-17 


NEC America )j.PD4516B 

406-85 



CD4527BM 

416-166 



^PD44SL-1 

*1581 


RCA 

CD4510B 

407 -23 


OKI 

MSM4516 

406-86 


RCA 

CD4527 

1 151-9 




1180-29 



CD4510BE 

407-24 


RCA 

CD4516B 

406-91 



CD4527B 

416-169 



^PD445LC 

*1581 


SSS 

SCL4510B 

407-27 



CD4516BE 

406-92 



CD4527BE 

416-170 



|rP044SLC-1 

*1581 



SCL45108E 

407-28 


SSS 

SCL4516B 

406-95 


SSS 

SCL4527B 

416-171 


Plessey 

SL445A 

*1087 


Toshiba 

TC4510B 

407-29 



SCL4516BE 

406-96 



SCL4527BE 

416-172 




919A-43 

4511 

Fairchild 

F4511BC 

408-167 


Toshiba 

TC4516B 

406-97 


Toshiba 

TC4527B 

416-173 

446 

DiorHcs 

DI446 

622-22 




601 -198 

4517 

NEC America frPD4517B 

416-56 

4528 

Fairchild 

F4528BC 

414-127 


Intersil 

DG446A 

569-84 



F4511BM 

408-168 




1192-95 



F4528BM 

414-128 


Plessey 

SL446 

919A-52 




601-199 


SSS 

SCL4517 

1192-96 


Mitel 

SIL4528B 

414-132 


SSS 

SCL446BE 

898-69 


Mitel 

SIL4511B 

408-176 



SCL4517B 

416-57 



SIL4528BE 

414-133 

447 

Plessey 

SL447 

919A-53 




601 -201 

4518 

Fairchild 

F4518BC 

406-158 


National 

CD4528BC 

414-136 

448 

Plessey 

SL448 

919A-54 



SIL4511BE 

408-177 



F4518BM 

406-159 



CD4528BM 

414-137 

4481 

Nortec 

4481 

1157-4 




601 -202 


Mitel 

SIL4518B 

406-160 


NEC Amenea pPD4528B 

414-138 

449 

Plessey 

SU49 

919A-55 


National 

CD4511BC 

4{»-178 



SIL4518BE 

406-161 


SSS 

SCL4528 

1 154-7 

45 

Hitachi 

HMCS45 

1751 -118 




602-6 


Nationai 

CD4518BC 

406-164 



SCL4528B 

414-141 




1729-3 



CD4511BM 

408-179 



CD45188M 

406-165 



SCU528BE 

414-142 


NEC Micro pCOM-45 

*2058 




602-7 


NEC America nPD4518B 

406-166 


Toshiba 

TC4528B 

414-143 




1751 -21 


NEC .America iiPD4511B 

408-180 


OKI 

MSM4S18 

406-167 

4529 

National 

CD4529BC 

574-93 




1741 -3 


OKI 

MSM4511 

408-182 


RCA 

CD4618 

1 155-12 




575-34 


Teledyne C 

CAG45A 

567-107 




602-0 



CD4518B 

406-168 



CD4529BM 

574-94 

450 

Cherry 

CS450 

916-175 


RCA 

CD4511B 

408-183 



CD4518BE 

406-169 




575-35 



MCC450 

917-21 




602-10 


Solltron 

CM4518B 

406-172 

453 

Intersil 

DG453A 

571 -116 


Cybem^ 

CY-450 

460-9 



CD4511BE 

408-184 



CM4518BE 

406-173 


National 

MM453 

1 189-11 




1763-72 




602-11 


SSS 

SCL4518B 

406-170 

4530 

NEC America pPD4530B 

412-151 


Date! 

AIII-450-2 

* 687 


Solltron 

CM4511B 

408-187 



SCL4518BE 

406-171 

4531 

Fairchild 

F4531BC 

417-51 




884-55 




602-14 


Tl 

TP4518A/8 

406-174 



F4531BM 

417-52 



AiM50-2M 

* 687 



CM4511BE 

408-188 


Toshiba 

TC4518B 

406-175 


Raytheon 

RC4531 

, .883-29 




884-56 




602-15 

4519 

Fairchild 

F4519BC 

411-9 



RM4531 

881 -27 


IMI 

MM450 

417-139 


SSS 

SCL4511B 

400-185 




411-110 


SSS 

SCL4531B 

417-56 




460-60 




602-12 




414-54 


Tl 

TP4531B 

417-57 


Intersil ' 

MM450 

574-78 



SCL4511BE 

408-166 



F4519BM 

411-10 


ToshAia 

TC4531B 

417-53 


National 

MM450 

574 -80 




602-13 




411-111 

4532 

AMI 

S4532 

*1219 




1 189-12 


Tl 

TP4511B 

408-189 




414-55 




1168-21 


Siemens 

TBA450 

855-151 




602-16 


National 

CD4519BC 

411-17 


Fairchild 

F4532BC 

416-142 


Signetics 

TCA450 

916-105 


Toshiba 

TC4511B 

408-190 




411-117 



F4532BM 

416-143 

4500 

National 

ADB4500 

462-124 

4512 

Fairchild 

F4512BC 

414-75 




414-59 


NEC America pPD4532B 

416-147 




584-72 



F4S12BM 

414-76 



CD4519BM 

411-18 


OKI 

MSM4532 

416-148 

4501 

NEC America ^PD4501 B 

412-143 


Mitel 

SiL4512B 

414-78 




411-118 


RCA 

CD4532B 

416-149 


Silicon G 

SG4501 

911-44 



SIL4512BE 

414-79 




414-60 



CD4532BE 

416-150 




914-6 


National 

CD4512BC 

414-82 


NEC AfTwnca p.PD4519B 

414-63 


SSS 

SCU532B 

416-151 

4502 

EMM/Sem 

4502 

1180-77 



CD4512DM 

414-83 


Tl 

TP4519A/B 

411-31 



SCL4532BE 

416-152 


Mitel 

SIL4502B 

405-55 


NEC America jiPD4512B 

414-84 




414-65 


Toshiba 

TC4532B 

416-153 



SIL4502SE 

405-56 


OKI 

MSM4512 

414-85 

452 

Datel 

AM-452-2 

* 6S7 

4538 

OKI 

MSM4538 

414-123 


OKI 

MSM4502 

405-59 


RCA 

CD4512B 

414-86 




886-14 


SSS 

SCL4538B 

414-124 


RCA 

CD4502B 

405-60 



CD4512BE 

414-87 



AH-452-2M 

* 687 



SC14538BE 

414-125 



CD4502Be 

405-61 


SSS 

SCL4512B 

414-88 




886-15 

4539 

Fairchild 

F4539BC 

414-67 


SSS 

SCL4502B 

405-62 



SCL4512BE 

414-89 


Intersil 

DG452 

568-15 



F4539BM 

414-68 



SCL4502BF 

405-63 


Tl 

TP4512A/B 

414-90 



MM452 

574-25 


NEC America HPD4539B 

414-71 

4503 

Hitachi 

HM4503 

1170-55 


Toshiba 

TC4512B 

414-01 


National 

MM452 

574-27 


OKI 

MSM4539 

414-72 



HM4503-1 

1170-30 

4514 

Fairchild 

F4514BC 

408 -95 


SIHconix 

Si452A 

574-29 


Toshiba 

TC4539B 

414-73 


National 

CD4603BC 

404-162 



F4514BM 

408-96 

4520 

Fairchild 

F4520BC 

406-49 

454 

Irriersil 

DG454A 

572-40 



CD4503BM 

404-163 


Mitel 

SIL4514B 

408-98 



F4520BM 

406-50 


NatlonaT 

MM454 

575-24 


NEC America uPD4503B 

404-168 



SIL4514BE 

408-97 


Mitel 

SIL4520B 

406-52 




1 189r11 


Toshiba 

TM4503 

856-92 


National 

CD4514BC 

408-101 



SIL4520BE 

406-53 




1 189-12 

4504 

National 

MM4S04 

574-65 



CD4514BM 

408-102 


National 

CD4520BC 

406-56 


NEC Micro 

pP0454 

1159-31 

4507 

Hitachi 

HM4507 

1170-31 


NEC America ^iPD4514B 

408-103 



CD4520BM 

406-57 




1162-86 


National 

CD4507BC 

411-82 


OKI 

MSM4514 

408-104 


NEC America nPD4520B 

406-58 




1761-92 
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4543 

National 

CD4543BC 

409-10 

459 

Ferranti 

ZN459T 

852-206 

46847 

Hitachi 

HD46847 



CD4543BM 

409-11 


Raytheon 

RC459 

*1104 

46850 

Hitachi 

HD46850 


SSS 

SCL4543A 

602-46 

4592 

Gl 

AY3-4592 

605-36 






SCL4543B 

409-13 

46 

NEC Micro 

nCOM-46 

1751 -25 

46852 

Hitachi 

HD46852 


Toshiba 

TC4543B 

409-14 

460 

Cherry 

CS460 

854-32 

46854 

Hitachi 

HD46854 

455 

Intersil 

MM455 

573-64 


Datel 

AM-460-2 

* 687 

470 

Datel 

AM-470-2C 


National 

MM455 

573-66 




879-20 



AM-470-2M 


Siliconix 

Si455A 

573-68 



AM-460-2M 

* 687 




4551 

Teledyne P 

4551 

576-21 




879-21 

4700 

EA 

EA4700 

4552 

Teledyne P 

4552 

576-63 


Fairchild 

CCD460 

1188-9 


SGS 

HBC4700 

4553 

Fairchild 

F4553BC 

407-101 


Siemens 

TBA460 

851 -71 



HBF4700 



F4553BM 

407-102 

4600 

EA 

EA4600 

197-9 


Tl 

TMS4700 

4555 

FairchM 

F4555BC 

406-132 


Synertek 

SY4600 

1186-46 

4701 

Hitachi 

H4701B 



F4555BM 

408-133 




1186-64 





NEC America nPD4555B 

408-137 

4602 

Harris 

HA-4602 

* 998 

4702 

AMD 

4702 


OKI 

MSM4555 

408-138 



HA-4602-2 

* 998 



4702A 


RCA 

CD4555B 

408-139 




*1000 


Fairchild 

F4702BC 



CD4555BE 

408-140 




894-5 





SSS 

SCL4555B 

408-141 



HA-4602-5 

* 998 





Toshiba 

TC4555B 

408-142 

4605 

Harris 

HA-460S 

* 998 



F4702BM 

4556 

Fairchiid 

F4556BC 

408-144 



HA-4605-5 

*1000 






F4556BM 

408-145 




894-24 





NEC America ([tP04556B 

408-148 

461 

Cherry 

CS461 

854-33 


Harris 

HD4702-2 


OKI 

MSM4556 

408-149 


Intersil 

DG461A 

- 569-86 





RCA 

CD4556B 

408-150 

462 

Cherry 

CS462 

854-34 






CD4556BE 

408-151 


Date! 

AM-462-1 

* 687 





SSS 

SCL4556B 

408-152 




879-26 



HD4702-9 



SCL4556BE 

408-153 


- 

AM-462-1 M 

879-27 





Toshiba 

TC4556B 

408-154 



AM-462-2 

* 687 




4557 

Fairchild 

F4557BC 

416-72 




879-28 







1192-90 



AM-462-2M 

* 687 



HO4702A-2 



F4557BM 

416-73 




879-29 







1192-86 


Intersil 

DG462A 

570-14 



HD4702A-9 

4558 

Exar 

XR4558 

892-29 

462708 

Hitachi 

HN462708 

1166-101 







1 162-5 

463 

Cherry 

CS463 

854-35 


Intel 

4702A 


Fairchild 

HA4558 

892-30 


Intersil 

DG463A 

572-81 





Motorola 

MC4558 

891 -24 

' 464 

Cherry 

CS464 

854-36 


National 

INS4702 



MC4558A 

891 -25 


Date! 

AM-464-2 

* 687 



MM4702A 



MC4558C 

892-25 




865-10 

4703 

Fairchild 

F4703BC 



MC4558N 

891 -26 




882-23 






MC4558NC 

892-26 



AM-464-2M 

* 687 



F4703BM 


NEC America nPC4558 

892.-31 




865-11 





Raytheon 

RC4558 

892-32 




882-24 

4704 

Fairchild 

F4704BC 



RM4558 

891 -22 


Fairchild 

F464 

*1276 





Tl 

RC4558 

892-33 




1171 -33 



F4704BM 



RM4558 

891 -23 




1188-10 




4559 

Raytheon 

RC45S9 

*1104 



F464-2 

*1276 


Hitachi 

HM4704L-2 




892-27 




1171 -88 



HM4704L-3 



RM4559 

891 -27 



F464-2DC 

*1276 



HM4704L-4 



RV4559 

892-28 



F464-3 

*1276 



HM4704L-6 

456 

Plessey 

SL456 

860-177 




1171 -89 

4705 

Fairchild 

F4705BC 

4560 

NEC America jitPD4560B 

404-88 



F464-3DC 

*1276 





Toshiba 

TC4560B 

404-89 



F464-4 

*1276 



F4705BM 

4561 

NEC America ftPD4561 B 

404-93 




1171-90 





Toshiba 

TC4561B 

404-94 



F464-4DC 

*1276 

4706 

Fairchild 

F4706BC 

4568 

Mitel 

MD4568B 

409-3 


Intersil 

DG464A 

572-99 






MD4568BE 

409-4 


NEC Micro 

)iPD464 

1183-72 



F4706BM 

457 

Plessey 

SL457 

860-178 

46502 

Hitachi 

HD46502 

1758-23 




458 

Ferranti 

ZN458 

918-42 




1763-121 

4707 

Fairchild 

F4707BC 


NEC Micro 

HPD458 

1159-46 

46503 

Hitachi 

HD46503 

1758-43 







1166-91 




1763-108 



F4707BM 

4581 

SSS 

SCL4581B 

404 -56 

46504 

Hitachi 

HD46504 

1758-36 






SCL4581BE 

404-57 

46505 

Hitachi 

HD46505 

1758-24 

4708 

Analogic 

MN4708 


Tl 

TP4581A 

404-58 




1763-95 



MN4708D 

4582 

Fairchild 

F4582BC 

404-60 

46532 

Hitachi 

HN46532-3 

1186-94 


Fairchild 

F4708C 



F4582BM 

404-61 

46eA00 

Hitachi 

HD468AOO 

1757-138 



F4708M 


SSS 

SCL4582B 

404-66 

468A10 

Hitachi 

HM468A10 

1173-59 

471 

Fujitsu 

MB471 


Tl 

TP4582A 

404 -67 




1758-173 




4583 

Fairchild 

F4583BC 

417-59 

468A21 

Hitachi 

HD468A21 

1758-145 

4710 

Fairchild 

F4710BC 



F4583BM 

417-60 

468A50 

Hitachi 

HD468A50 

1758-95 





OKI 

MSM4583 

417-65 

46800 

Hitachi 

HD46800 

1757-137 





Toshiba 

TC4583B 

417-66 



' 

1728-4 



F4710BM 

4584 

National 

CD4584BC 

417-75 

46802 

Hitachi 

HD46802 

1757-155 






C04584BM 

417-76 




1728-4 





NEC America fi.PD4584B 

417-81 


Mitel 

MD46802 

1733-1 


Hitachi 

HM4710 


OKI 

MSM4S84 

417-82 



MD46802A 

1757-158 


Tl 

TMS4710 


SSS 

SCL4584B 

417-85 



MD46802AE 

1757-159 

4711 

Hitachi 

HM4711-1 

4585 

OKI 

MSM4585 

404-78 

46810 

Hitachi 

HM46810 

1173-63 



HM4711-2 


SSS 

SCL4585B 

404-81 




1758-172 



HM4711-3 



SCL4585BE 

404-82 

46821 

Hitachi 

HD46821 

1758-144 

4716 

AMI 

S4716 


Toshiba 

TC4585B 

404-84 

46830 

Hitachi 

HD46830 

1758-197 




459 

Ferranti 

ZN459 

840-15 



HN46830 

1185-53 


Analogtc 

MN4716 



ZN459C 

840-16 

46840 

Hitachi 

HD46840 

1758-58 


HitacN 

HM4716A-2 




852-204 

46846 

Hitachi 

HD46846 

1758-183 



HM4716A-3 



ZIM459CP 

840-17 


Mitel 

MD46846A 

1758-189 



HM4716A-4 




852-205 



MD46846AE 

1758-190 

472 

Fujitsu 

MB472 


Device Page-Line Number Source Device 


HD46847 1763A-9 

HD46850 625-7 

1758-94 
HD46852 1758-73 

HD46854 1758-110 

AM-470-2C 879-42 

AM-470-2W 876-31 

879-43 

EA4700 f 197-10 
HBC4700 414-167 

HBF4700 414-168 

TMS4700 1185-49 

R4701B 1171-27 

1193-85 
4702 1756-93 

4702A 1162-112 

F4702BC 416-177 

626-25 
1752-15 

F4702BM 416-178 

626-26 
1752-16 

HD4702-2 *1926 

416-179 

626-27 

1752-17 

HD4702-9 *1926 

416-180 

626-28 

1752-18 

HO4702A-2 *1926 

1752-19 

HD4702A-9 *1926 

1752-20 
4702A 1162-113 

1756-94 
INS4702 1756-95 

MM4702A 1162-114 

F4703BC 413-83 

1752-8 

F4703BM 413-84 

1752-9 

F4704BC 404-96 

1751 -180 

F4704BM 404-97 

1751-181 
HM4704L-2 1169-48 

HM4704L-3 1169-64 

HM4704L-4 1169-98 

HM4704L-6 1170-41 

F4705BC 404-99 

1751- 176 

F4705BM 404-100 

1751 -177 

F4706BC 413-86 

1752- 11 

F4706BM 413-87 

1752-12 

F4707BC 404-102 

1752-1 

F4707BM 404-103 

1752-2 

MN4708 575-75 

MN4708D 576-19 

F4708C 1752-4 

F4708M 1752-5 

MB471 1760-193 

1762-24 

F4710BC 413-122 

1172- 119 
1752-23 

F4710BM 413-123 

1173- 2 
1752-24 

HM4710 1169-39 

TMS4710 1157-37 

HM4711-1 1169-44 

HM4711-2 1169-57 

HM4711-3 1169-84 

S4716 *1220 

1167-91 
MN4716 576-57 

HM4716A-2 1170-75 

HM4716A-3 1170-92 

HM4716A-4 1170-111 

MB472 1757-183 


Arranged alphanumerically from left to right. 
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Base 

Nunriwr 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-UrM 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

4804 

EMM/Semi 

4804B 

1179-91 

494 

Tl 

TL464C 

*1144 

5L8224 

Mitsubishi 

M5L8224 

1760-101 


Toshiba 

TC5001B 

407-106 



4804U 

1180-28 




914-52 

SL8226 

Mitsubishi 

M5L8226 

1760-83 


Intersil 

IH5002 

567-12 

481 

Cherry 

CS481 

854-38 



TL494M 

914-53 

5L822e 

Mitsubishi 

M5L8228 

1761-71 


Mostek 

MK5002 

460-136 


Sprague 

UHP-481 

602-141 

4944 

National 

NSL4944 

916-169 

5L8255 

Mitsubishi 

M5L8255 

1761-42 


Synertek 

SY5002 

861 -169 

4816 

Hitachi 

HM4816 

1170-67 




1 188-8 

5L8279 

Mitsubishi 

M5L8279 

1760-176 


Toshiba 

TC5002 

602-17 


Moctolf 

M.K4816-1 

1169-34 

495 

Motorola 

TL495C 

914-33 



M5L8279-5 

1760-177 



TC5002B 

408-90 



MK4816-2 

1169-35 



TL495M 

914-34 

5S000 

Mltsibishi 

M5S000 

443-150 




408-191 



MK4816-3 

1169-36 


Sprague 

UHP-495 

602-119 

5S003 

Mitsubishi 

M5S003 

444-76 


Intersil 

IH5003 

567-84 

482 

Cherry 

CS482 

854-39 


Tl 

■n.495 

*1144 

5S004 

Mitsubishi 

M5S004 

428-140 


Micro Power 

MP5003 

851 -18 


Sprague 

UHP-482 

602-175 



TL49SC 

*1144 

5S005 

Mitsubishi 

M5S005 

428 -202 


Motorola 

MCM5003 

1 194-17 

4821 

Harris 

HD04821 

861 -63 




914-54 

5S010 

MitsubisN 

M5S010 

443-59 



MCM5003A 

1161-63 

4822 

Harris 

HD04822 

861-64 

4950 

Harris 

HA-4950 

845-7 

5S011 

Mitsubishi 

M5S01 1 

441 -26 


Toshiba 

TC5003 

861-6 

4823 

Harris 

HD04823 

861 -65 

4955 

Harris 

HA-4955 

846-7 

5S015 

MitsubisN 

M5S015 

441 -57 


Intersil 

IH5004 

567-108 

483 

Cherry 

CS483 

854-40 

4956 

Gl 

MEM4956 

860-110 

5S020 

LftsuNsN 

M5S020 

442-93 


Motorola 

MCM5004 

1 194-17 

4830 

Harris 

HDO4830 

861 -66 




1 172-18 

5S022 

Mitsubishi 

M5S022 

442-198 



MCM5004A 

1161 -65 

4831 

Harris 

HD04831 

861 -67 




1 175-4 

5S030 

MitsubisN 

M5S030 

442-9 


SMC 

CG5004L 

1157-117 

484 

Cherry 

CS484 

854-41 

496 

Tl 

TL496 

*1148 

5S040 

MitsubisN 

M5S040 

442-154 


I osniDa 

100004 


4847 

Hitachi 

HM4847 

1180-83 



TL496C 

*1148 

5S051 

MitsubisN 

M5S051 

445-82 


Intersil 

IH5005 

567-60 



HM4847-2 

1180-59 




917-187 

5S074 

MitsubisN 

M5S074 

438-198 


Mostek 

MK5005 

460-137 



HM4847-3 

1180-66 

4962 

Gl 

MEM4962 

857-67 

5S085 

MitsubisN 

M5S085 

427-99 

5006 

Intersil 

IH5006 

567-85 

485 

Cherry 

CS485 

854-42 




1 181-6 

5S112 

MitsubisN 

M5S112 

437 -194 


Nation3l 

MM5006 

1 187 -23 


Fujitsu 

MB485 

428-61 

4963 

Gl 

MEM4963 

657-68 

5S1 13 

MitsuNsN 

M5S1 13 

437-135 

50C7 

Intsrsi! 

IH5007 

563 -1 1 




1757-190 

4968 

Mitel 

SIL496eB 

410-1 

5S114 

MitsubisN 

M5S114 

437-165 


Mostek 

MK5007 

460-138 

4856 

Teiedyne P 

4856 

919-77 



SIL4968BE 

410-2 

5S133 

MtsubisN 

M5S133 

442-32 


National 

MM5007 

1 198-16 

486 

Cherry 

CS486 

854-43 

497 

Tl 

TU497 

1 189-3 

55138 

MitsubisN 

M5S138 

435-40 


Signetics 

NE5007 

588-19 


Fujitsu 

MB486 

429-59 



TL497I 

914-55 

5S151 

MitsubisN 

M5S151 

451 -154 


Synertek 

SY5007 

861 -170 




1758-3 



TL497M 

914-56 

5S153 

MitsubisN 

M5S153 

450-182 

5008 

Signetics 

NE5008 

586-39 

487 

Cherry 

CS487 

854-44 

4978 

Mitel 

SIL4978B 

411-126 

5S157 

Mtsubishi 

M5S157 

449-117 



SE5008 

586-24 


Fujitsu 

MB487 

428-62 



SIL4978BE 

411-127 

5S158 

MitsubisN 

M5S158 

450-3 


Synertek 

SY5008 

861 -55 




1758-4 

5 

Beckman 

805-V5 

903-47 

5S174 

MitsuNsN 

M5S174 

440-35 

5009 

Intersil 

IH5009 

1 189-7 

488 

Cherry 

CS488 

854-45 



809-V5 

903-69 

5S175 

MitsuNsN 

M5S175 

439-89 




1 189-8 


Fujitsu 

MB488 

429-60 



859-V5 

900-75 

5S181 

MitsubisN 

M5S181 

426-119 



IH5009C 

573-104 




1758-5 



883-5 

900-180 

5S182 

MitsubisN 

M5S182 

426-169 



IH5009M 

573-105 

4881 

Nortec 

4881 

1157-1 


LSI Comp 

RED5/6 

* 494 

5S251 

MitsibisN 

M5S251 

452-6 


Mostek 

MK5009 

460-207 




1157-2 




415-38 

5S257 

MitsibisN 

M5S257 

450-75 




1 154-20 




1157-45 

5G2401 

Mitsubishi 

M5G2401 

1159-44 

5S258 

MitsubisN 

M5S258 

450-38 


National 

AH5009 

*1073 

489 

Cherry 

CS489 

854 -46 

5K4116 

Mitsubishi 

M5M116 

*1420 

5T4044 

Wtsubishi 

M5T4044 

*1432 



AH5009C 

*1073 


Tl 

TL489 

603-83 



MSK4116-2 

*1420 



M5T4044-20 

*1432 




573-106 




916-190 




1170-77 




1181 -26 


Signetics 

NE5009 

585-45 

49 

Teiedyne C 

CAG49 

568-118 



M5K4116-3 

*1420 



M5T4044-30 

*1432 



SE5009 

585-46 




568-119 




1170-95 




1181 -74 


Synertek 

SY5009 

861 -47 

490 

Datel 

AM-490 

* 690 



MSK411M 

*14K 



M5T404445 

*1432 




861 -189 




868-37 




1170-114 




1181 -112 

501 

AD 

ADM501 

865-68 



AIM904»(1 

* 690 



MSK4116P-2 

*1420 



HST4044P48 

*1432 




872-18 



AIM90-2A 

* 690 



H5K4116P-3 

*1420 



IKT40MP30 

*1432 



ADM501B 

871-16 




865-114 



MSK4116P-4 

*1420 



IEiT«4«M5 

*1432 



ADM501C 

871 -7 




868-6 



MSK4116S-2 

*1420 

50 

IMI 

MM50 

417-131 


CMA 

FX501 

901 -149 



AIM90-2B 

* 690 



HSK4116S-3 

*1420 




460-52 


NPC 

ESM501 

901 -94 




865-83 



MSK4116S-4 

*1420 


LSI Comp 

RED50/60 

* 494 


OKI 

MSM501 

410-52 




868-4 

5L1702 

Mtsubishi 

M5L1702A 

1162-95 




415-42 


SilicoNx 

DG501A 

575-95 



AII-490-2C 

* 690 




1761-90 


Master Logic ML50 

417-147 




575-101 




865-81 

5L2101 

Mitsubishi 

M5L2101A 

1175-49 




460-65 



DG501B 

575-96 




868-3 



M5L2101A-2 

1175-10 


Teiedyne C 

CAG50 

568-120 




575-102 



AIM90-2M 

* 690 



M5L2101A-4 

1175-104 

50X50 

Reticon 

RA50X50 

916-159 



DG501C 

575-97 




865-96 

5L2102 

Mdsubishi 

M5L2102A-4 

1178-28 

500 

Datel 

AM-500GC 

* 691 




575-103 




868-5 

5L2104 

lAtsubishi 

M5L2104 

1170-15 




864 -32 


Tl 

TL501 

584 -77 


Plessey 

SL490 

859-165 

5L2107 

MitsubisN 

M5L2107 

1169-67 




867-90 

5010 

Intersil 

IH5010C 

573-111 


Signetics 

TCA490 

853-72 

5L2111 

MitsubisN 

M5L2111A 

1175-42 




876-15 



IH5010M 

573-112 




892-40 



M5L2111A-2 

1175-4 



AM-500MC 

* 691 


Miao Power 

MP5010 

918-29 


Sprague 

UHD-490 

602-106 



M5L2111A-4 

1175-97 




864-33 



MP5010A 

918-30 



UHP-490 

602-107 

5L2112 

Mitsubishi 

M5L2112A 

1175-38 




867-91 


National 

AH5010C 

573-113 


Tl 

TL490 

603-84 



M5L2112A-2 

1174-107 




876-16 


SMC 

NMX5010 

574-73 




917-2 



M5L2112A-4 

1175-91 



AM-SOOMM 

* 691 


Toshiba 

TC5010 

407-115 

4900 

EA 

EA4900 

1 197-11 

5L2114 

IMtubishi 

MSL2114L 

*1438 




876-18 

5011 

Intersil 

IH5011C 

573-72 



EA4900C 

1186-57 




1179-122 



AM-500MR 

* 691 



IH5011M 

573-73 



EA4900L 

1186-59 



MSL2114L-2 

*1438 




876-17 


National 

AHS011 

*1076 


Gl 

MEM4900 

576-107 




1178-117 


Dionics 

DI500 

602-102 



AH5011C 

*1076 




619-145 



M5L2114L-3 

*1438 


Exar 

XRSOO 

* 932 




573-74 




1 180-13 




1179-60 




460-34 

5012 

Intersil 

IH5012C 

573-79 


Harrta 

HA-4900 

*1012 



M5L2114LP 

*1438 


IMI 

MM500 

417-140 



IH5012M 

573-80 




849-8 



IIS12114LA2 

*1438 




460-61 


National 

AHS012 

*1076 

4902 

Teiedyne P 

4902 

916-35 



MSU1141M 

*1438 


Signetics 

TBA500 

858-200 



AH5012C 

*1076 

4905 

Harris 

HA-4905 

*1012 

5L2708 

Mitsubishi 

M5L2708 

*1441 


Sprague 

UHC/D-5(X) 

436-43 




573-81 




849-57 




1166-105 




620-150 



MM5012 

1 198-14 

491 

Sprague 

UHD-491 

602-117 



MS127(MF6S 

*1441 



UHP-500 

436-47 


Toshiba 

TC5012B 

404-160 



UHP-491 

602-118 




1167-10 




620-154 

5013 

Intersil 

IH5013C 

573-52 


Tl 

TL491 

603-88 




1167-13 



500 . 

1 186-13 



IH5013M 

573-53 




917-4 



M5L2708S 

*1441 


Tl 

TL500 

584 -76 


National 

AH5013C 

573-54 

49161 

Toshiba 

TC49161B 

406-31 



iKuntsss 

*1441 

500-SE 

Sprague . 

500-SERIES 

1 180-19 



MM5013 

1 198-14 

4920 

Harris 

HA-4920 

*1014 

5L5101 

Mitsubishi 

M5L5101L-1 

1175-84 

5000 

Signetics 

SD5000 

573-71 

5014 

Intersil 

IH5014C 

573-59 




849-7 

5L8080 

Mitsubishi 

M5L8080A 

1760-30 


Toshiba 

TC5000 

416-60 



1H5014M 

573-60 

4925 

Harris 

HA-4925 

*1014 




1733-2 

5001 

Intersil 

IH5001 

567-11 


Micro Power 

MP5014 

851 -19 




849-48 

5L8085 

Mitsubishi 

M5L8085 

1761-169 




1 189-7 



MP5014A 

851 -20 

494 

Motorola 

TL494C 

914-31 




1733-3 


RCA 

MWS5001 

1177-60 


National 

AH5014C 

573-61 



TL494M 

914-32 

5L8212 

Mitsubishi 

M5L8212 

1761 -4 


S«gnetics 

SD5001 

573-70 

5015 

Intersil 

1H5015C 

573-41 


Tl 

TL<M4 

*1144 

5L8216 

Mitsubishi 

M5L8216 

1760-82 


Synertek 

SY5001 

861 -168 



IH5015M 

573-42 


1 1ndicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted. 

• Indicates entire Application Note is provided on the page noted. 
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PART NUMBER INDEX 


Base 

Number 

Source 

Device 

Page-Line ■ 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

5015 

National 

AH5015 

*1076 

5025 

Intersil 

IH5025M 

573-110 

504 

AD 

AD504S 


865-105 

5048 

Intersil 

IH5048M 

567-21 



AHS01SC 

*1076 


National 

MM5025 

1187-107 





870-49 


Toshiba 

TC5048 

405-115 




573-43 


SMC 

COM5025 

626-1 


Dionics 

DI504 


602-83 

5049 

Harris 

HI5049 

* 696 


SMC 

SR5015 

1193-47 


Toshiba 

TC5025 

404-109 


Micro Net 

MN504 


579-8 



HI5049-2 

* 696 



SR5015-133 

1193-45 

50250 

Mostek 

MK50250 

854-150 



MN504H 


579-9 




571 -80 



SR5015-80 

1192-109 

50253 

Mostek 

MK50253 

854-151 


OKI 

MSM504 


410-74 



HI5049-5 

* 696 



SR5015-81 

1193-5 

50254 

Mostek 

MK50254 

854-152 


RTC 

MS504 


575-29 




571-81 

5016 

Intersil 

IH5016C 

573-46 

5026 

Intersil 

1H5026C 

574-3 

5040 

Harris 

HI5040 

A 

696 


Intersil 

IH5049C 

571 -79 



IH5016M 

573-47 



IH5026M 

574-4 



HI5040-2 


696 



IH5049M 

571 -78 


National 

AH5016 

*1076 


National 

MM5026 

1187-108 





567-1 

505 

AD 

AD505J 

875-14 



AHS016C 

*1076 


SMC 

COM5026 

626-19 



HI5040-5 

* 

696 


Dionics 

DI505 

602-109 




573 -48 



COM5026T 

626-20 





567-2 


OKI 

MSM505 

412-109 



MM5016 

1187-53 


Toshiba 

TC5026B 

407-165 


Intersil 

IH5040 

1 189-7 


Tl 

TL505 

584-13 


Nortec 

5016 

414-153 

5027 

Intersil 

IH5027C 

573-77 



IH5040C 


567-4 

5050 

Gl 

AY1-5050 

856-156 


SMC 

COM5016 

460-13 



IH5027M 

573-78 



IH5040M 


567-3 




1 174-2 




626-34 


National 

MM5027 

1188-5 

5041 

Harris 

HI5041 

★ 

696 


Harris 

HI5050 

* 696 



COM5016T 

460-14 


SMC 

CRT5027 

1763-96 



HIS041-2 

★ 

696 



HI5050-2 

* 696 




626-35 




f 200-7 





567-41 




569-49 

5017 

Intersil 

IH5017C 

573-24 


Toshiba 

TC5027B 

406-116 



HI5041-5 

* 

696 



HI5050-S 

* 696 



IH5017M 

573-25 

5028 

Intersil 

IH5028C 

573-84 





567-42 




569-50 


SMC ' 

SR5017 

1159-96 



IH5028M 

573-85 


Intersil 

IH5041C 


567-43 


Intersil 

IH5050C 

569-48 




1193-46 

5029 

Intersil 

IH5029C 

573-55 



IH5041M 


567-40 



IH5050M 

569-47 

5018 

Intersil 

IH5018C 

573-37 



IH5029M 

573-58 

5042 

Harris 

HI5042 

* 

696 


Toshiba 

TC5050 

416-58 



IH5018M 

573-38 


Toshiba 

TC5029 

410-197 



HI5042-2 

A 

696 

5051 

Gl 

AY1-5051 

856-133 


Signetics 

NE5018 

* 808 

503 

AD 

AD503J 

888-9 





569-62 


Harris 

HiroSI 

*696 




587-35 



AD503K 

887-36 



HI5042-5 

* 

696 



HI5051-2 

* 696 




1763-61 



AD503S 

887-37 





569-63 




570-57 



SE5018 

* 808 


Dionics 

DI503 

602-82 


Intersil 

IH5042C 


569-64 



HI5051-5 

* 696 




587-36 


Micro Net 

MN503 

579-6 



IH5042M 


569-60 




570-58 


SMC 

SR5018 

1159-95 



MN503H 

579-7 


Toshiba 

TC5042B 


408-193 


Intersil 

IH5051C 

570-55 




1193-6 


OKI 

MSM503 

410-103 

5043 

Harris 

HI5043 

A 

696 



IH5051M 

570-54 


Toshiba 

TC5018B 

406-113 


Signetics 

NE503 

915-102 



HI5043-2 

* 

696 


Toshiba 

TC5051B 

407-110 




416-175 


Silicomx 

DG503A 

575-99 





570-69 

5052 

Intersil 

IH5052C 

568-41 

5019 

Intersil 

IH5019C 

573-33 



DG503B 

575-100 



Ht5043-5 

* 

696 



IH5052M 

568-37 



IH5019M 

573-34 


Sprague 

UHC/D-503 

436-68 





570-70 


National 

MM5052 

1192-107 


National 

MM5019 

fl 198-16 




621 -140 


Intersil 

IH5043C 


570-71 


Toshiba 

TC6052B 

407-111 


Signetics 

NE5019 

586-10 



UHP-503 

436-72 



IH5043M 


570-68 

5053 

Intersil 

IH5053C 

568-42 



SE5019 

586-11 




621 -144 

5044 

Harris 

HIS044 

★ 

696 



IH5053M 

568-38 

502 

AD 

AD502J 

882-19 


Tl 

TL503 

584-47 



HI5044-2 

★ 

696 


National 

MM5053 

1193-13 



AD502K 

879-6 




584-79 





571 -73 

5054 

National 

MM5054 

1193-4 



AD502L 

879-2 

5030 

Intersil 

IH5030C 

573-62 



HI5044-S 

★ 

696 

5055 

AMD 

AM5055 

1193-37 



AD502S 

879-9 



IH5030M 

573-63 





571 -74 


MMI 

5055 

1157-6 


Dionics 

DI502 

602-103 


Toshiba 

TC5030 

410-198 


Intersil 

IH5044 


571 -75 


National 

MM5055 

1193-34 


Micro Net 

MN502 

579-4 

5031 

Intersil 

IH5031C 

573-44 



IH5044M 


571 -72 


Nortec 

5055 

861 -143 



MN502H 

579-5 



IH5031M 

573-45 

5045 

Harris 

HI5045 

A 

696 

5056 

AMD. 

AM5056 

1193-58 


Signetics 

NE502 

915-101 

5032 

Intersil 

IH5032C 

573-49 



HI5045-2 

★ 

696 


MMI 

5056 

1157-23 


Sprague 

UHC/D-502 

436-65 



IH5032M 

573-50 





571 -92 


National 

MM5056 

1193-55 




621 -139 


Toshiba 

TC5032 

407-157 



HI5045-5 

A 

696 

5057 

AMD 

AM5057 

1193-67 



UHP-502 

436-71 

5033 

Intersil 

IH5033C 

573-26 





571 -93 


National 

MM5057 

1193-64 




621 -143 



IH5033M 

573-27 


Intersil 

IH5045C 


571 -94 

5058 

National 

MM5058 

1193-76 


Tl 

TL502 

584-46 

5034 

Intersil 

IH5034C 

573-39 



IH5045M 


571 -91 

506 

AD 

ADM506 

865-69 




584-78 



IH5034M 

573-40 

5046 

Harris 

HI5046 

* 

696 




872-19 

5020 

Intersil 

IH5020C 

573-28 


Signetics 

NES034 

* 809 



HI5046-2 

A 

696 



AD506J 

877-3 



IH5020M 

573-29 




579-15 





572-67 



AD506K 

872-9 


Signetics 

NE5020 

* 809 


Toshiba 

TC5034 

407-45 



HIS046-S 

★ 

696 



AD506L 

865-70 




590-39 

5035 

Intersil 

IH5035C 

573-35 





572-68 




871-10 


Toshiba 

TC5020B 

416-95 



IH5035M 

573-36 



HI5046A 

* 

696 



AD506S 

872-10 

5021 

Intersil 

IH5021C 

573-11 

5036 

Intersil 

IH5036C 

573-30 



HI5046A-2 


696 


Data General MN506 

1752-53 



IH5021M 

573-12 



IH5036M 

573-31 





572-64 


Harris 

HI506-2 

*707 

5022 

Intersil 

IH5022C 

573-18 


SMC 

COM5036 

460-17 



HIS046A-5 

* 

696 




576-39 



IH5022M 

573-19 




626-36 





572-65 



HI506-5 

* 707 


Panasonic 

QSI5022 

855-184 



COM5036T 

460-18 


Intersil 

IH5046C 


572-69 




576-40 


Toshiba 

TC5022B 

408-192 




626-37 



IH5046M 


572-66 



Ht506A-2 

* 707 

5023 

intersil 

IH5023C 

573-13 


Toshiba 

TC5036 

406-5 


SMC 

COM5046 


626-21 




576-56 



1H5023M 

573-14 

5037 

Intersil 

IH5037C 

573-15 



COM5046T 


626-22 



HI506A-S 

* 707 


Toshiba 

TC5023 

576-59 



IH5037M 

573-16 

5047 

Harris 

HIS047 

A 

696 




576-58 

5024 

Intersil 

IH5024C 

573-20 


SMC 

CRT5037 

1763-99 



HI5047-2 

* 

696 


National 

MM506 

1 193-2 



IH5024M 

573-21 


Toshiba 

TC5037B 

407-109 





573-2 




1 198-11 


National 

MM5024A 

1187-89 

5038 

Intersil 

IH5038C 

573-22 



HI5047-5 

* 

696 


OKI 

MSM506 

412-40 


Nortec 

5024 

861 -142 



IH5038M 

573-23 





573-3 


Siiiconix 

DG506 

H 190-4 


Toshiba 

TC5024 

404-108 

50395 

Mostek 

MK50395 

460-165 



HI5047A 

* 

696 




H 190-10 

50240 

AMI 

S50240 

857-9 




1 155-1 



H15047A-2 

it 

696 



DG506A 

576-43 




1 173-19 




1 155-2 





572-111 



DG506B 

576-48 


Mostek 

MK50240 

857-23 

50396 

Mostek 

MK50396 

460-166 



HIS047A-5 

★ 

696 



DG506C 

576-49 




1 174-3 




H 155-1 





572-112 


Sprague 

UHC/D-506 

436-44 

50241 

AMI 

S50241 

857-10 

50397 

Mostek 

MK50397 

460-167 


intersil 

IH5047C 


573-4 




620-151 




1 173-19 




H 155-1 



IH5b47M 


572-113 



UHP-506 

436-48 


Mostek 

MK50241 

857-24 

50398 

Mostek 

MK50398 

460-168 


Toshiba 

TC5047 


414-24 




620-155 

50242 

AMI 

S50242 

857-11 

50399 

Mostek 

MK50399 

460-169 



TC5047-1 

1180-27 


Tl 

TL506C 

848 j1 2 




1 173-19 

504 

AD 

AD504 

1 163-9 



TC5047-2 

1180-32 



TL506M 

847 i29 


Mostek 

MK50242 

857-25 



AD504J 

875-43 

5048 

Harris 

HI5048 

* 

696 

5060 

National 

MM5060 

1193-49 

50243 

AMI 

S50243 

857-12 



AD504K 

872-14 



Ht5048-2 

★ 

696 



MM5060AA 

1193-22 

50244 

AMI 

S50244 

857-13 



AD504L 

865-104 





567-23 



MM5060AB 

1193-40 

50245 

AMI 

S50245 

857-14 




870-48 



HIS048-5 

* 

696 



MM5060AC 

1193-42 

5025 

Intersil ■ 

IH5025 

11 189-7 



AD504M 

865-86 





567-24 



MM5060AD 

1193-50 



IH5025C 

573-109 




870-47 


Intersil 

IH5048C 


567-22 

5061 

MMI 

5061 

1157-8 



Arranged alphanumerically from left to right. 
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1C MASTER 


Base 

Nwnbar 

Source 

Device 

Page4Jne 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

fkimber 

Source 

Device 

Page-Une 

5061 

National 

MM5061 

1193-16 

51 

NEC America 

fiPC51A 

881 -37 

5102 

Mostek 

MK5 102-5 

900-171 

5133 

Mitsubishi 

M5133 

855-124 

5062 

MMI 

5062 

1157-25 

510 

AD 

AD510J 

868-42 


Reticon 

R5102 

915-83 




884-21 

5064 

Toshiba 

TC5064 

404-178 



AD510K 

865-106 


SSS 

SCM5102 

414-14 

5134 

Mitsubishi 

M5134 

857-177 

5065 

Micfo Net 

MN5065 

579-25 




868-27 




1178 -55 

5135 

Mitsubishi 

M5135 

857-178 



MN5065H 

579-26 



AD510L 

865-87 



SCM5102-1 

1178-19 

5136 

Mitsubishi 

M5136 

898-47 


Toshiba 

TC5065 

404-179 




868-10 



SCM5102-3 

1178-77 

51361 

Mitsubishi 

M51361 

898-48 

5066 

Micro Net 

MN5066 

579-27 



AD510S 

865-107 



SCM5102-8 

1178-78 

5138 


M5138 

851 -15 



MN5066H 

579-28 




868-28 


Synertek 

SY5 102-3 

1178-56 

51380 

Mitsubishi 

M51380 

859-128 


Toshiba 

TC506^ 

405-108 


Dionics 

DI510 

602-125 

5103 

Reticon 

R5103 

915-85 

51381 

Mitsubish! 

M51381 

859-129 

5067 

Toshiba 

TC5067B 

405-109 


Fairchild 

TBA510 

858-97 

5104 

National 

MM5104 

1187-48 

514 

AD 

AD514J 

888-15 

507 

AD 

A0507J 

867-128 


National 

TBA510 

858-126 

5105 

Harris 

HA-5105-5 

*1006 



AD514K 

887-24 




882 -21 


OKI 

MSM510 

411-43 




871 -37 



AD514L 

887 -22 



AD507K 

867-129 


Plessey 

SL510 

857-57 

5109 

Mitsubishi 

M5109 

843-16 



AD514S 

887-25 




876-29 


Signetics 

NE510 

843-30 

511 

Plessey 

SL511 

857-58 


Dionics 

DI514 

602-91 



AD507S 

867-130 



SE510 

843-32 


SGS 

TCA511 

859-122 



DI514A 

602-92 




877-13 



TBA510 

858-201 


Signetics 

NE511 

843-31 


OKI 

MSM514 

411-51 


Oma 

i-Aoor 

yoTTow 


Ti 

TLoiOC 

o45 -57 



GCC'" 

543 33 


Tf 

T) Ki 



Dionics 

DI507 

602-110 



TL510M 

845-56 

5110 

Harris 

HA-5110-2 

*1008 



TL514M 

847-10 


Harria 

HI507-2 

* 707 

5100 

Harris 

HA-5100-2 

•1006 




869-48 

5140 

Dionics 

DI5140 

603-113 




575-119 




869-49 



HA-5110-5 

*1008 


Micro Nei 

MN5140 

578-18 



HIS07-5 

* 707 



HA-5100-6 

*1006 




869-61 



MN5140H 

573-19 




576-3 




869 -50 


tntpr$il 

1H5110 

919-42 

51401 

Mitsubishi 

M5140i 

919-109 



HIS07A-2 

* 707 


Micro Net 

MN6100 

578-12 


Micro Net 

MN5110 

900-56 

5141 

Micro Net 

MN5141 

578-20 




576-18 



MN5100H 

578-13 

5111 

Intersil 

IH5111 

919-43 



MN5141H 

578-21 



HIS07A-5 

* 707 


Signetics 

SD5100 

573-103 


Micro Net 

MN5111 

900-57 


Mitsubishi 

M5141 

880-42 




576-20 

5101 

AMI 

SS101 

•1206 

5112 

Intersil 

IH5112 

919-44 

5142 

Micro Net 

MN5142 

578-22 


Micro Net 

MN507 

579-10 




413-161 


Mitsubistii 

M5112 

852-72 



MN5142H 

578-23 



MN507H 

579-11 




1176-9 

5113 

IntefsH 

IH5113 

919-45 

5143 

Micro Net 

MN5143 

578-24 


OKI 

MSM507 

411-194 



SS101-1 

*1206 

5114 

Intersil 

iH5114 

919-46 



MN5143H 

578 -25 


Sanyo 

STK507 

907-98 




1175-79 

5115 

Harris 

HA-5115-5 

*1008 


Mitsubishi 

M5143 

855-26 


Siliconir 

DG507A 

576-6 



SS101-2 

*1206 




871 -38 




860-18 



DG507B 

576-11 




1175-80 


Intersil 

1H5115 

919-47 

5144 

Mitsubishi 

M5144 

855-27 



DG507C 

576-12 



S5101-3 

•1206 


Milsubshi 

M5115 

851 -175 




860-19 


Sprague 

LIHC/0-507 

436-53 




1176-10 



M5115R 

851 -176 

5147 

Mitsubishi 

M5147 

860-20 




621 -47 



SS101-8 

•1206 

51172 

Mitsubishi 

M51172 

855-28 

51480 

Mitsubishi 

M51480 

859-153 



UHP-507 

436-57 




1176-48 

51177 

Mitsubishi 

M51177 

355-29 

51481 

Mitsubisi,’ 

M51481 

859-154 




621 -51 



S5101L 

*1206 

5118 

Mitsubishi 

M5118 

351 -177 

615 

AD 

AD515J 

865-54 


Tl 

TL507 

•1152 




413-162 


Signetics 

NES11S 

* 810 




875-45 




578-5 




1176-11 




586-46 



AD515K 

865-49 

5071 

MMI 

5071 

1157-51 



SSt01L-1 

*1206 



SE5118 

* 810 




871 -2 

5072 

MMI 

5072 

1157-53 




1175-77 




586-47 



AD515L 

865-43 

5073 

MMI 

5073 

1157-102 



SS101L-2 

*1206 

51182 

Mitsubishi 

M51182 

851 -180 




870-59 

5074 

MMI 

5074 

1157-104 




1175-78 

5119 

Signetics 

NE5119 

586-6 


Micro Net 

MN515 

581 -45 

508 

Dionics 

DI508 

602-85 



S5101L-3 

*1206 



SE5119 

586-7 



MN515H 

581 -46 


Haiti* 

HI508A-2 

• 709 




1176-12 

512 

AD 

AD512K 

876-44 


Signetics 

NE515 

839-51 




575-78 


Intel 

M5101 

413-172 



AD512S 

876-45 



SE515 

839-52 



Hi508A-S 

* 709 



M5101-4 

1176-49 


Dionics 

DI512 

602-126 


Siliconix 

DG515A 

571 -35 




575-79 



M51 OIL-4 

1176-50 


IP! 

M512 

916-140 



DG51bH 

t>/l -36 - 


OKI 

MSMS08 

405 -34 



5101 

413-171 


OKI 

MSM512 

41 1 -55 



DG515C 

571 -37 


SiHconix 

DG508A 

575 -71 




1176-15 


Panasonic 

MEL512 

916-143 

5150 

Micro Net 

MN5150 

578 -34 



DG508B 

575-72 




1 195-10 


Reticon 

RL512 

916-148 


Mostek 

MK5150 

900-14 



DG508C 

575 -73 




1 195-13 



RL512SF 

916-149 

51501 

Mitsubishi 

M51501 

851 -179 


Sprague 

UHC/D-508 

436-54 




? 195-15 



SAD512 

856-124 

51512 

Mitsubishi 

M51512 

851 -181 




621 -48 



5101-1 

1175-82 




919-92 

&1513 

Miisutxshi 

M5t5!3 

851 -182 



UHP-508 

436-53 



5101-3 

1176-17 



SAD512D 

919-93 

51515 

Mitsubishi 

M51515 

852-190 




621 -52 



5101L 

1176-16 

5120 

Gl 

RO3-5120 

1184-67 

5152 

Mitsubishi 

M5152 

853-49 

5080 

Toshiba 

TC5080 

408-53 



5101L-1 

1175-83 


Micro Net 

MN5120 

578-36 

51521 

Mitsubishi 

M51521 

853-50 

5081 

National 

MM5081 

f 198-12 



5101L-3 

1176-13 



MN5120H 

578-37 

5153 

Mitsubishi 

M5153 

855-125 


Toshiba 

TC5081 

417-40 


Micro Net 

MNS101 

578-8 

51201 

Mitsubishi 

M51201 

846 -56 

5155 

Mitsubishi 

M5155 

851 -178 

5082 

Toshiba 

TC5082 

414-151 



MN5101H 

578-9 

5121 

Micro Net 

MN5121 

578-38 


MMI 

5155 

1157-10 

5086 

Mostek 

MK5086-1 

901 -50 


NEC Micro 

mPDSIOI 

*1^62 



MN5121H 

578-39 


Mostek 

MK5155 

900-25 



MK5086-2 

901 -51 



fxPDSIOIL 

*1562 

5122 

Micro Net 

MN5122 

578 -40 

5156 

MMI 

5156 

1157-27 

5087 

Mostek 

MK5087 

901 -52 




413-182 



MN5122H 

578 -41 

516 

Micro Net 

MN516 

581 -47 

5083 

Mostek 

MK5089 

901 -53 




1176-21 

5123 

Micro Net 

MN5123 

578-42 



MN516H 

582-2 i 

509 

AD 

AD509J 

864 -67 



(1PD5101LC 

*1562 



MN5123H 

578-43 


Siliconix 

DG516A 

571 -69 1 




886-5 



|iPO5101LC-1 

*1562 

51231 

Mitsubishi 

M51231 

858-60 



DG516B 

571-70 i 



AD509K 

864 -63 



P05101L-1 

*1562 

51232 

Mitsubishi 

M51232 

858-61 



DG516C 

571 -71 




884 -53 




1175-86 

51233 

Mitsubishi 

M51233 

858-62 

5161 

MMI 

5161 

1157-12 



AD509S 

864-64 


Raticon 

R5101 

915-87 

51240 

Mitsubishi 

M51240 

859-152 

5162 

MMI 

5162 

1157 -29 




884 -54 


Signetics 

SD5101 

573-102 

51247 

Mitsubishi 

M51247 

860-152 

5169 

Mitsubishi 

M5169 

860-144 


Dionics 

DI509 

602-86 


SSS 

SCM5101 

413-184 

51248 

Mitsubishi 

M51248 

860-153 

517 

AD 

AD517J 

868-55 


Harris 

HIS09A-2 

* 709 




1176-23 

513 

Dionics 

DI513 

602-90 



AD517K 

865-108 




575-6 



SCM510M 

1175-89 

5130 

Micro Net 

MN6130 

578-26 




868-25 ; 



HI509A-S 

* 709 



SCM5T01-3 

1176-24 



MN5130H 

578-27 



AD517L 

865-88 i 




575-9 



SCM5101-8 

1176-52 


Miisubisni 

M5130 

839-3 




868-7 


Micro Net 

MN50g 

579 -2 


Synertek 

SY5101 

413-186 




851 -12 



AD517S 

865-109 



MN509H 

579-3 




1176-25 

51301 

Mitsubishi 

M51301 

839-4 




868-26 


OKI 

MSM509 

404 -1 1 1 

5101DL1 

RCA 

MWSSIOIDLI 

1174-102 




851 -13 


Micro Net 

MN517 

582-38 


Siliconix 

DG509A , 

574-122 

6101DL2 

RCA 

MWS5101DL2 

1174-104 

51304 

Mitsubisni 

M51304 

839-141 



MN517H 

582-39 



DG509B 

575-3 

5101OL3 

RCA 

MWS5101DL3 

1175-36 

5131 

Micro Net 

MN5131 

578-28 

5170 

Mitsubishi 

M5170 

915-40 i 



DG509C 

575-4 

5101DL8 

RCA 

MWS5101DL8 

1175-87 



MN5131H 

578 -29 


Mostek 

MK5170 

900-1201 

5090 

Mostek 

MK5090 

901 -54 

5ioiai 

RCA 

MWS5101EL1 

1174-103 

5132 

Micro Net 

MN5132 

578-30 

51709 

Mitsubishi 

M51709 

884-40 

5091 

Mostek 

MK5091 

901 -55 

5101EL2 

RCA 

MWS5101EL2 

1174-105 



MN5132H 

578-31 

5171 

MMI 

5171 

1157-56 ! 

5098 

Mostek 

MK5098 

900-101 

5101 EL3 

RCA 

MWS5101EL3 

1175-37 


hlitsubishi 

M5132 

855-123 

5172 

Mitsubishi 

M5172 

919A-47 j 

5039 

Mostek 

MK5099 

900-102 

SIOIELS 

RCA 

kWSEIOIELS 

1176 88 

5133 

Micro Net 

MN5133 

678-32 


MMI 

.6172 

1157-57 1 

51 

NEC America )iPC51A 

867-141 

51011 

Mitsubishi 

M51011 

855-100 



MN5133H 

578-33 

5173 

MMI 

5173 

1157-106] 
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PART NUMBER INDEX 


Base 

Number 

Source 

Device 

Page-Lme 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page4Jne 

Base 

Number 

Source 

Device 

Page-Line 

5174 

MMI 

5174 

1157-108 

5209 

MMI 

5209-1 

*1466 

5231 

National 

MM5231 

1183-78 

5261 

MMI 

5261-1 

1185-69 

518 

AD 

AD518 

864-77 




1183-62 




1184-5 

5262 

National 

MM5262 

1 196-17 



AD518J 

883-25 

521 

AD 

AD521J 

839-78 



MM5231BUS 

1158-16 

5265 

National 

MM5265 

1 196-16 



AD518K 

877-15 



AD521K 

839-79 




1158-61 

5269 

National 

MM5269-1 

1176-6 



AD518S 

864 -78 



AD521S 

839-80 



MM5231RP 

1158-44 

527 

Signetics 

NE527 

*1107 




877-16 


Plessey 

SL521 

840-191 

5232 

AMI 

S5232 

1184 -58 




846-29 

5180 

Dtonics 

DI5180 

603-114 




f 169-7 




1184-82 



SES27 

*1107 

51802 

MftsubislTi 

M51802 

881 -30 


Sanyo 

STK521 

905-114 


National 

MM5232 

1184 -63 




846-5 

5181 

Mitsubishi 

M5181 

860-145 


Signetics 

NE521 

848-23 




1184-84 

5270 

National 

MM5270 

1169-78 

5183 

Mitsubishi 

M5183 

860-146 



521 

I 182-8 




197-18 




1761 -123 

5184 

Gl 

R05-5184 

1157-119 

5210 

Micro Net 

MN5210 

581 -5 




1 197-19 



MM5270-5 

1170-7 


Mitsubishi 

M5184 

860-147 



MN5210H 

581-6 

5233 

National 

MM5233 

1184-65 

5271 

National 

MM5271 

1169-46 

51843 

Mitsubishi 

M51843 

902-12 


MMI 

5210-1 

*1466 

5235 

Intel 

5235 

619-109 




1169-79 

5185 

Mitsubishi 

M5185 

860-148 




1183-55 




1 195-15 




1169-116 

5186 

Mitsubishi 

M5186 

860-149 


National 

MM5210 

1183-45 


MMI 

5235-1 

*1466 

5275 

MMI 

5275-1 

*1469 

5187 

Mitsubishi 

M5187 

860-150 

5211 

Micro Net 

MN521 1 

581-7 




1183-68 




1185-91 

5190 

Harris 

HA-S190 

*1010 



MN5211H 

581 -8 


National 

MM5235 

1186-85 

■ 5276 

MMI 

5276-1 

*1469 




881 -49 


National 

MM5211 

1183-49 




1186-109 




1185-92 


Mitsubishi 

M5190 

858-110 

5212 

Micro Net 

MN5212 

581 -9 

5236 

MMI 

5236-1 

*1466 

528 

AD 

AD528 

864-79 

51903 

Mitsubishi 

M51903 

916-184 



MN5212H 

581 -10 




1183-69 



AD528J 

875-50 

51904 

Mitsubishi 

M51904 

916-185 


Mitsubishi 

M5212 

853-6 

5240 

Dionics 

DI5240 

603-115 



AD528K 

871 -19 

5192 

Mitsubishi 

M5192 

858-111 


National 

MM5212 

1185-82 


EA 

EA5240 

857-15 



AD528S 

864-80 

5193 

Mitsubishi 

M5193 

. 858-112 

5213 

Micro Net 

MN5213 

580-45 


Micro Net 

MN5240-10 

580-11 




871-20 

5194 

Mitsubishi 

M5194 

858-113 



MN5213H 

580-46 



MN5240-12 

580-32 

5280 

Dionics 

DI5280 

603-116 

5195 

Harris 

HA-5195 

*1010 


Mitsubishi 

M5213 

853-7 


MMI 

5240-1 

*1466 


Miao Net 

MN5280 

583-3 




881 -50 


National 

MM5213 

1183-76 




1184-34 


MMI 

5280-1 

*1466 


Mitsubishi 

M5195 

860-151 




1184-3 


National 

MM5240 

1184-12 




1185-10 

51970 

Mitsiitishi 

M51970 

856-84 




1761 -130 




1 193-10 



5280-2 

*1469 

5199 

Mitsubishi 

M5199 

912-50 

5214 

Micro Net 

MN5214 

580-47 




1 197-17 




1184-99 



M5199A 

912-54 



MN5214H 

581-2 




f 197-18 


National 

MM5280 

• 270 

52 

Burr-Brown 

VFC52 

* 659 


National 

MM5214 

1184-61 




1 197-19 




1169-88 




916-72 

5215 

Miao Net 

MN5215 

581 -3 

5241 

EA 

EA5241 

857-16 



MM5280-5 

• 270 




919A-10 



MN5215H 

581 -4 


MMI 

5241-1 

*1466 




1170-10 



VFC52M 

* 658 


National 

MM5215 

1185-81 




1184-35 



IMI5280A-2 

e 270 




916-73 

5216 

Micro Net 

MN5216 

581 -1 1 


National 

MM5241 

1157-42 




-1169-43 




919A-11 



MN5216H 

581 -12 




1 193-10 

5281 

MMI 

5^1-1 

*1466 


Rockwell 

A52XX 

1752-142 

5218 

National 

MM5218 

854-93 




1 197-17 




1185-15 

520 

AD 

AD520J 

839-75 

522 

AD 

AD522A 

839-81 




H 197-19 



5281-2 

*1469 




886-2 




869 -24 

5242 

EA 

EA5242 

857-17 




1184-102 



AD520K 

839-76 



A0522B 

839-82 

5243 

Nationai 

MM5243 

1184-7 

5282 

MMI 

5282-1 

*1469 




879-45 




869-5 . 

5244 

Intel 

5244 

619-74 




1185-11 



AD520S 

839-77 



AD522S 

839-83 




1 195-15 


National 

MM5282 

854-184 




879-46 




869-8 


National 

MM5244 

1184-59 

5283 

MMI 

5283-1 

*1469 


Fairchld 

TBA520 

858-98 


Sanyo 

STK522 

907-31 

5248 

MMI 

5246-1 

*1466 




1185-16 


Plessey 

TBA520 

858-153 


Signetics 

NE522 

848-24 




1184-25 


National 

MM5283 

854-185 


Signetics 

TBA520 

858-202 



522 

f 182-8 

5249 

MMI 

5249-1 

*1466 

5284 

MMI 

5284-1 

*1469 



TCA520 

882-32 

5220 

National 

MM5220 

1157-48 




1184-27 




1185-12 


Telefunken 

TBA520 

859-33 




1183-20 

525 

Plessey 

SL525 

840-193 


National 

MM5284 

854-186 

5200 

Intersil 

IM5200 

456-22 




1183-47 

5250 

Miao Net 

MN5250 

582-3 

5285 

MMI 

5285-1 

*1469 




1160-24 



MM5220AE 

1158-6 



MN5250H 

582-4 




1185-17 




1 160-2 



MM5220AP 

1158-27 


MMI 

5250-1 

*1466 

5286 

MMI 

5286-1 

*1469 




1 182-2 



MIM5220BL 

1158-35 




1184-76 




1185-8 


Micro Net 

MN5200 

581-37 



MM5220EK 

1158-4 

52506 

Tl 

SN52506 

847-13 



5286-2 

*1469 



MN520W 

581 -38 




1158-32 

5251 

Micro Net 

MN5251 

582-5 




1184-98 


MMI 

5200-1 

*1466 



MM5220LR 

1158-2 



MN5251H 

582-6 

5287 

MMI 

5287-1 

*1469 




1183-33 




1158-29 


MMI 

5251-1 

*1466 




1185-13 


Signetics 

SD5200 

576-112 

5221 

National 

MM5221 

1183-22 




1184-78 



5287-2 

*1469 

5201 

Micro Net 

MN5201 

581 -39 




1183-51 


National 

MM5251 

1183-88 




1184-100 



MN5201H 

581 -40 



MM5221RQ 

1158-20 

5252 

Micro Net 

MN5252 

582-7 

5289 

MMI 

5289-1 

*1469 


MMI 

5201-1 

*1466 



MM5221RR 

1158-8 



MN5252H 

582-8 




1185-18 




1183-38 

5225 

MMI 

5225-1 

*1466 


MMI 

5252-1 

*1466 



5289-2 

*1469 

5202 

Micro Net 

MN5202 

581-41 




1184-9 




1184-77 




1184-101 



MN5202H 

581 -42 

5229 

National 

MM5229 

1183-85 

5253 

Micro Net 

MN5253 

582-9 

529 

Signetics 

NE529 

*1107 

5203 

Miao Net 

MN5203 

581 -31 

523 

AD 

AD523J 

865-59 



MN5253H 

582-10 




846-30 



MN5203H 

581 -32 




888-7 


MMI 

5253-1 

*1466 



SE529 

*1107 


Naborral 

MM5203 

1 197-18 



AD523K 

865-56 




1184-79 




846-6 



MM5203Q 

1162-99 




887-19 


National 

MM5253 

1183-80 



529 

1 182-8 




1163-71 



AD523L 

865-51 

5255 

MMI 

5255-1 

*1469 

5290 

MMI 

5290 

1157-59 

5204 

AMI 

S5204A 

*1221 




887-18 




1185-72 


National 

MM5290 

*1544 




1164-109 


Sanyo 

STK523 

907-117 

5256 

MMI 

5256-1 

*1469 




• 270 




1 194-10 

5230 

MMI 

5230-1 

*1466 




1185-73 




e 278 


Micro Net 

MN5204 

581 -33 




1183-16 

5257 

National 

MM5257 

1181 -115 



MM5290-2 

*1544 



MN5204H 

581 -34 


National 

MM5230 

1183-74 



MM5257-2 

1181-31 




o 270 


National 

MM5204 

1 194-19 




1183-107 



MM5257-2L 

1181 -32 




• 278 



MM5204Q 

1164-112 




1 197-18 



MM5257-25 

1181-54 




1170-81 



MM5204Q-1 

1164-107 



MM5230BO 

1158-57 



MM5257-25L 

1181 -55 



MM5290-3 

*1544 

5205 

Micro Net 

MN5205 

581 -35 



MM5230FE 

1158-54 



MM5257-3 

1181-80 




• 270 



MN5205H 

581 -36 




1158-77 



MM5257-3L 

1181 -81 




e 278 


MMI 

5205-1 

*1466 



MM5230JT 

1158-33 



MM5257L 

1181-116 




1170-100 




1183-102 




1158-48 

526 

Signetics 

NE526 

846-26 



MM5290-4 

*1544 

5206 

Micro Net 

MN5206 

581 -43 



MM5230KP 

1158-23 



SE526 

846-27 




• 270 



MN5206H 

581 -44 



MM5230QW 

1158-64 



526 

1 182-8 




a 278 


MMI 

5206-1 

*1466 



MM5230QX 

1158-43 

5260 

Miao Net 

MN5260 

582-46 




1170-120 




1183-103 



MM5230QY 

1158-12 


MMI 

5260-1 

*1469 

5291 

MMI 

5291 

1157-62 

52M 

MMI 

5208-1 

*1466 

5231 

MMI 

5231-1 

*1466 




1185-68 

5292 

MMI 

5292 

1157-120 




1183-61 




1183-17 

5261 

MMI 

5261-1 

*1469 

5293 

MMI 

5293 

1157-122 


Arranged alphanumerically from left to right. 
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1C MASTER 


Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Une 

5298 

National 

MM5298-3 

1170 -60 

53S080 

MMI 

53S080 

*1453 

531 

AD 

AD531K 

917-124 

53253 

MitsuNshi 

M53253 

445-12 



MM5298*4 

1170-64 




1161 -10 



AD531L 

917-125 

53260 

MitsubisN 

M53260 

445-174 

53LS080 

MMI 

53LS080 

*1458 

53S081 

MMI 

538081 

*1453 



AD531S 

917-126 

53262 

MitsubisN 

M53262 

433-190 




1161 -25 




1161 -13 


OKI 

MSM531 

409-166 

53270 

MitsuNsN 

M53270 

436-194 

53LS081 

MMI 

S3LS081 

*1458 

53S140 

MMI 

5381 40 

*1453 


Sanyo 

STK531 

906-28 

53272 

Mitsubishi 

M53272 

436-164 




1161 -26 




1161 -90 


Signetics 

NE531 

883-30 

53273 

MitsubisN 

M53273 

438-22 

53LS140 

MMI 

S3LS140 

*1458 

53S141 

MMI 

538141 

*1453 



SE531 

881 -29 

53274 

MitsubisN 

M53274 

438-156 




1161 -116 




1161 -93 

53100 

National 

MM53100 

860-89 

53275 

MitsubisN 

M53275 

448 -75 

53LS141 

MMI 

S3LS141 

*1458 

53S1640 

MMI 

5381640 

*1453 




f 175-19 

53276 

MitsubisN 

M53276 

438-99 




1162 -2 




1168-9 

53102 

National 

MM53102 

859-160 

53280 

Mitsubishi 

M53280 

425-4 

53LS1640 

MMI 

53LS1640 

*1458 

53S1641 

MMI 

5381641 

*1453 

53103 

National 

MM53103 

859-161 

53283 

MitsubisN 

M53283 

425-32 




1168-17 




1168-11 

53104 

National 

MM53104 

856 -24 

53284 

MitsuNsN 

M53284 

448-169 

53LS1641 

MMI 

S3LS1641 

*1458 

53S1680 

MMI 

5381680 

*1453 

53105 

National 

MM53105 

860-90 

53285 

MitsuNsN 

M53285 

427-70 




1168-18 




1167-70 

53107 

National 

MM53107 

414-184 

53286 

MitsubisN 

M53286 

445-196 

53LS1680 

MMI 

S3LS1680 

*1458 

53S1681 

MMI 

5381681 

*1453 




H 175-19 

53289 

MitsubisN 

M53289 

1172-90 




1167-85 




1167 -72 

53108 

National 

MM5310e 

854-163 

53290 

MitsubisN 

M53290 

431 -80 

53LSi681 

MMI 

53LS1681 

*1458 

53S240 

MMI 

538240 

*1453 

5311 

AD 

AD5311 

H 184-12 

03291 

Mitsubisni 

M53291 

454-176 




1167-86 




1163-20 


National 

MM531 1 

854-95 




1191-85 

53LS240 

MMI 

53LS240 

*1458 

53S241 

MMI 

538241 

*1453 




11 191-9 

53292 

MitsubisN 

M53292 

433-73 




1163 -40 




1163-24 

53110 

National 

MM53110 

854-105 

53293 

MitsubisN 

M53293 

429-93 

63LS241 

MMI 

53LS241 

*1458 

53S280 

MMI 

S3S280 

*1453 

53112 

National 

MM53112 

859-162 

53295 

MitsubisN 

M53295 

453 64 




1 1 1)3 -42 




1 i 62 -34 

531 16 


MM53116 

859-163 




1188-27 

53LS280 

MMI 

S3LS280 

*1458 

53S281 

MMI 

538281 

*1453 

5312 

National 

MM5312 

854 -96 

53296 

MitsubisN 

M53296 

454-11 




1162-53 




1162-36 




1 191-9 




1190-36 

53LS281 

MMI 

531.S281 

*1458 

53S440 

MMI 

538440 

*1453 

5313 

National 

MM53i3 

854-97 

533 

AD 

AD533 

^ 184-9 




1162-55 




1165-19 

5314 

National 

MM5314 

854 -98 




f 184-12 

53LS440 

MMI 

S3tS440 

*1458 

53S441 

MMI 

538441 

*1453 

5315 

National 

MM5315 

854-99 



AD533J 

917-99 




1165-57 




1165-28 




191-9 



AD533K 

917-100 

53LS441 

MMI 

S3LS441 

*1458 

53S480 

MMI 

538480 

*1453 

5316 

EA 

EA5316 

854-128 



AD533L 

917-101 




1165-61 




1163-101 


National 

MM5316 

854-153 



AD533S 

917-102 

53LS480 

MMI 

53LS480 

*1458 

53S481 

MMI 

538481 

*1453 


sss 

SCM5316 

414-51 


Sanyo 

STK533 

908-26 




1164-41 




1163-110 




1186-35 


Sprague 

UHC/D-533 

436-78 

53LS481 

MMI 

53LS481 

*1458 

53S482 

MMI 

538482 

*1453 

5318 

National 

MM5318 

858-55 




622-4 




1164-48 




1163-106 

532 

AD 

AD532 

f 184-9 



UHP-533 

436-82 

53LS482 ■ 

MMI 

53LS482 

*1458 

53S483 

MMI 

538483 

*1453 




% 184-12 




622-8 




1164-44 




1163-117 



AD532J 

917-96 

5330 

MitsuNshi 

M5330 

443-14 

53LS483 

MMI 

53LS483 

*1458 

53S840 

MMI 

538840 

*1453 



AD532K 

917-97 


MMI 

5330-1 

*1449 




1164-51 




1167-30 



AD532S 

917-98 




1161 -49 

53LS840 

MMI 

53LS840 

*1458 

53S841 

MMI 

538841 

*1453 


NPC 

ESIVI532 

852-136 


National 

MM5330 

f 178-13 




1167-48 




1167-31 


Sanyo 

STK532 

907-61 


Panasonic 

MN5330 

859-65 

53LM41 

MMI 

S3LS841 

*1458 

53S880 

MMI 

538880 

>1453 


Signetics 

NE532 

*1109 


Raytheon 

RC5330 

1173-111 




1167-49 




1165-107 




866-172 



RM5330 

1174-23 

53LS880 

MMI 

53LS880 

*1458 

53S881 

MMI 

538881 

*1453 




891 -52 

53307 

MitsuNshi 

M53307 

438-23 
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1165-113 




892-47 

5331 

MMI 

5331-1 

*1449 

53LS881 

MMI 

S3LS881 

*1458 

530 

AD 

AD530 

f 184-9 



SA532 

866-173 




1161-50 




1166-31 




1 184-10 




891 -53 


SSS 

SCL5331 

857-86 

53PS140 

MM! 

53PS140 

1161 -79 




f 184-12 



SE532 

*1109 



SCL5331A 

857-87 

53PS141 

MMI 

53PS141 

1161 -84 



AD530J 

917-92 




866-174 

5332 

National 

MM5332 

859-61 

53PS1640 

MMI 

53PS1640 

1168-10 



AD530K 

917-93 




890-43 

53321 

MitsubisN 

M53321 

452-49 

53PS1641 

MMI 

53PS1641 

1168-12 



AD530L 

917-94 



SE532A 

889-19 

53322 

Mitsub^i 

M53322 

452-85 

53PS1680 

MMI 

53PS1680 

1167-71 



AD530S 

917-95 


Sprague 

UHC/D-532 

436-77 

53323 

MitsubisN 

M53323 

452-164 

53PS1681 

MMI 

53PS1681 

1167 -73 


National 

TBA530 

858-127 




622-3 

53325 

Mitsubishi 

M53325 

427-146 

53PS240 

MMI 

53PS240 

1163-7 


OKI 

MSM530 

409-92 



UHP-532 

436-81 

53326 

Mtsubishi 

M53326 

427-177 

53PS241 

MMI 

53PS241 

1163-10 


Plessey 

SL530C 

840-199 




622-7 

53332 

MitsubisN 

M53332 

457-150 

53PS280 

MMI 

53PS280 

1162-35 



TBA530 

858-154 

5320 

National 

MM5320 

858-8 

5334 

Signetics 

SE5334 

875-21 

53PS281 

MMI 

53PS281 

1162-37 


Signetics 

NE530 

880-6 

53200 

Mitsubishi 

M53200 

443-103 



SE5334A 

875-22 

53PS440 

MMI 

53PS440 

1165-20 



SE530 

874 -20 

53201 

Mitsubistii 

M53201 

444-7 

53345 

MitsuNshi 

M53345 

434 -57 

53PS441 

MMI 

53PS441 

1165-29 



TBA530 

858 -203 

53202 

Mitsubishi 

M53202 

447 -47 

53347 

Mitsubishi 

M53347 

456-176 

53PS480 

MMI 

53PS480 

1163-102 



TCA530 

857-170 

53203 

Mitsubishi 

M53203 

444-8 

53348 

Mitsubishi 

M53348 

456-148 

53PS481 

MMI 

53PS481 

1163-111 


Telefunken 

TBA530 

859-34 

53204 

Mitsubishi 

M53204 

428-92 

5335 

MMI 

5335-1 

*1449 

53PS482 

MMI 

53PS482 

1163-107 

5300 

MMI 

5300-1 

*1449 

53205 

Mitsubishi 

M53205 

428-155 




1162-61 

53PS483 

MMI 

53PS483 

1163-118 




1162-13 

53206 

Mitsubishi 

M53206 

435-186 

53350 

MitsubisN 

M53350 

452-26 

53PS840 

MMI 

53PS840 

1167-16 


Signetics 

SD5300 

576 -87 

53207 

Mitsubishi 

M53207 

435-154 

53351 

MitsuNsN 

M53351 

451 -112 

53PS841 

MMI 

53PS841 

1167-24 

5301 

MMI 

5301-1 

*1449 

53208 

Mitsubishi 

M53208 

441 -70 

53353 

MitsubisN 

M53353 

450-140 

53PS880 

MMI 

53PS880 

1165-88 




1162-17 

53209 

Mitsubishi 

M53209 

441 -118 

53354 

MitsuNshi 

M53354 

435-101 

53PS881 

MMI 

53PS881 
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National 

NF5301 

857-79 

5321 

National 

MM5321 

858-9 

53355 

MitsuNshi 

M53355 

434-106 

53RA1641 

MMI 

S3RA1641 

*1462 


Signetics 

SD5301 

901 -177 

53210 

Mitsubishi 

M53210 

443-15 

53356 

MitsuNshi 

M53356 

434-138 




1168-19 

5303 

Motorola 

MCM5303A 

1161 -64 

53213 

Mitsubishi 

M53213 

457-118 

53357 

Mitsubishi 

M53357 

449-64 

53RA1681 

MMI 

53RA1681 

1167 -88 


National 

MM5303 

625-73 

53214 

Mitsubishi 

M53214 

457-184 

53358 

MitsuNsN 

M53358 

449-169 

53RA1683 

MMI 

53RA1683 

1167-89 




H 200-13 

53216 

Mitsubishi 

M53216 

435-169 

5336 

MMI 

5336-1 

*1449 

53RA281 

MMI 

53RA281 

1162-67 

5304 

Mitsubishi 

M5304 

445-173 

53217 

Mitsubishi 

M53217 

435-139 




1162-66 

53RA283 

MMI 

53RA283 

1162-68 


Motorola 

MCM5304A 

1161 -66 

53220 

Mitsubishi 

' M53220 

442-46 

53360 

Mitsubishi 

M53360 

431 -191 

53RA441 

MMI 

53RA441 

*1462 

5305 

MMI 

5305-1 

*1449 

53225 

Mitsubishi 

M53225 

446-169 

53361 

Mitsubishi 

M53361 

430-71 




1165-63 




1163-58 

53227 

Mitsubishi 

M53227 

447-13 

53362 

Mitsubishi 

M53362 

432-44 

53RA481 

MMI 

53RA481 

1164 -69 

5306 

MMI 

5306-1 

*1449 

53230 

MitsubisN 

M53230 

441 -165 

53363 

MitsubisN 

M53363 

430-22 

53RA483 

MMI 

53RA483 

1164 -70 




1163-61 

53237 

Mitsubishi 

M53237 

443-162 

53364 

MitsubisN 

M53364 

454-138 

53RA841 

MMI 

53RA841 

*1462 

5307 

National 

MM5307 

460-12 

53238 

Mitsubishi 

M53238 

444 -89 




1191 -47 




1167 -50 




626 -32 

53240 

Mitsubishi 

M53240 

442-107 

53365 

MitsubisN 

M53365 

454-98 

53RA8ai 

MMI 

53RA881 

1166-45 

5308 

MMI 

5308-1 

*1449 

53241 

Mitsubishi 

M53241 

603 -92 




1191 -3 

53RA883 

MMI 

53RA883 

1166-46 




1162-58 

53242 

Mitsubishi 

M53242 

433-191 

53366 

Mitsubishi 

M53366 

454-118 

53RS1641 

MMI 

S3RS1641 

*1462 

5309 

MMI 

5309-1 

*1449 

53243 

Mitsubishi 

M53243 

433-152 




1191 -18 




1168-20 




1162-62 

53244 

Mitsubishi 

M53244 

433-167 

53370 

MitsubisN 

M53370 

448 -1 79 

53RS441 

MMI 

53RS441 

*1462 


National 

MM5309 

854-94 

53245 

MitstAnshi 

IVI53245 

434-76 

53374 

MitsuNshi 

M53374 

439-199 




1165-64 
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53247 

Mitsubishi 

M53247 

601 -143 

53375 

MitsuNsN 

M53375 

439-48 

53RS841 

MMI 

53RS841 

*1462 

531 

AD 

AD531 

H 184-9 

53248 

Mitsubishi 

M5324e 

601 -55 

53376 

MitsuNsN 

M53376 

431 -132 




1167-51 



AD531J 

917-123 

53250 

MitsubisN 

M53250 

• 445-144 

53377 

MitsuNshi 

M53377 

429-160 
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53380 

MItsubisN 

M53380 

457-6 

5380 

MMI 

5380-1 

*1449 

54C905 

National 

MM54C905 

417-31 

54H30 

National 

DM54H30 

441 -200 

53381 

Mitsubishi 

M53381 

426-80 




1166-62 

54C906 

National 

MM54C906 

404-152 


Signetics 

54H30 

442-3 

53382 

Mitsubishi 

M53382 

426-154 

5381 

MMI 

5381-1 

*1449 

54C907 

National 

MM54C907 

404-155 


Tl 

SN54H30 

442-5 

53385 

Mitsubishi 

M53385 

457-72 




1166-68 

54C909 

National 

MM54C909 

417-20 

54H40 

FairchHd 

54H40 

442-138 

53390 

Mitsubishi 

M53390 

432-139 

5384 

MMI 

5384-1 

*1449 




849-44 


National 

DM54H40 

442-144 

53391 

Mitsubishi 

M53391 

430-150 




1166-63 

54C910 

National 

MM54C910 

413-142 


Signetics 

54H40 

442-147 

53392 

MitsubisN 

M53392 

432-181 

5385 

MMI 

5385-1 

*1449 




1173-28 


Tl 

SN54H40 

442-149 

53393 

Mitsubishi 

M53393 

430-192 




1166-69 

54C914 

National 

MM54C914 

417-79 

54H50 

Fairchild 

54H50 

445-156 

53398 

Mitsubishi 

M53398 

454-42 


National 

MM5385 

854-158 

54C915 

National 

MM54C915 

409-30 


National 

DM54H50 

445-160 




1190-76 

5386 

MMI 

5386-1 

1166-61 




602-49 


Signetics 

54H50 

445-162 

53399 

Mitsubishi 

M53399 

454-31 


National 

MM5386 

854-159 

54C920 

National 

MM54C920 

413-178 


Tl 

SN54H50 

445-164 




1190-77 

5387 

MMI 

5387-1 

1166-67 




1175-15 

54H51 

Fairchild 

54H51 

445-67 

534 

AD 

AD534 
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National 

MM5387 

854-160 

54C921 

Nabonal 

MM54C921 

413-180 


National 

DM54H51 

445-72 



AD534J 

917-103 

5388 

NEC America nPD5388 

854-170 




1175-14 


Signetics 

54H51 

445-75 



AD634K 

917-104 

539 

Signetics 

NE539 

864-36 

54C922 

National 

MM54C922 

605-7 


Tl 

SN54H51 

445-77 



AD534L 

917-105 

5391 

Mitsubishi 

M5391 

454-175 




1 155-10 

54H52 

Fairchild 

54H52 

444-149 



AD534S 

917-106 




1191-84 

54C923 

National 

MM54C923 

605-9 


National 

DM54H52 

444-153 



AD534T 

917-107 

5393 

Mitsubishi 

M5393 

429-92 

54C929 

National 

MM54C929 

414-8 


Signetics 

54H52 

444-155 


Dionics 

DI534A 

602 -93 


National 

MM5393 

900-105 




1177-88 


Tl 

SN54H52 

444-157 


Harris 

HD534 

436-92 

5395 

Mitsubishi 

M5395 

453-63 

54C93 

National 

MM54C93 

405-111 

54H53 

Fairchyd 

54H53 

445-23 


Signetics 

SA534 

867-39 




1188-26 

54C930 

National 

MM54C930 

414-10 


National 

DM54H53 

445-27 




896-44 


National 

MM5395 

901-60 




1177-89 


Signebes 

54H53 

445-29 

5340 

Mitsi^iishi 

M5340 

443-102 

5396 

National 

MM5396 

854-161 

54C95 

National 

MM54C95 

415-86 


Tl 

SN54H53 

445-31 


MMI 

5340-1 

*1449 

5397 

National 

MM5397 

854-162 




1190-8 

54H54 

FarchHd 

54H54 

444-198 




1164-60 

54 

National 

MM54C 

1 152-10 

54H00 

Fairchild 

54H00 - 

443-133 


National 

DM54H54 

444-200 


Raytheon 

RC5340 

1173-102 


Tl 

SN54S 

1 159-2 


National 

DM54H00 

443-138 


Signetics 

54H54 

445-2 



RM5340 

1174-19 

54C00 

National 

MM54C00 

410-174 


Signetics 

54H00 

443-141 


Tl 

SN54H54 

445-4 

5341 

MMI 

5341-1 

*1449 

54C02 

National 

MM54C02 

412-106 


Tl 

SN54H00 

443-143 

54H55 

Faircfiild 

54H55 

445-126 




1164-68 

54C04 

National 

MM54C04 

405-31 

54 HOI 

Fairchild 

54H01 

444-59 


National 

DM54H55 

445-128 

53478 

MitsubisN 

M53478 

456-139 

54C08 

National 

MM54C08 

410-49 


National 

DM54H01 

444-63 


Signetics 

54H55 

445-130 

5348 

MMI 

5348-1 

*1449 

54C10 

National 

MM54C10 

410-142 


Signetics 

54H01 

444-66 


Tl 

SN54H55 

445-132 




1164-56 

54C107 

National 

MM54C107 

409-183 


Tl 

SN54H01 

444-68 

54H60 

Fairchild 

54H60 

456-47 

53483 

Mitsubishi 

M53483 

425-33 

54C14 

National 

MMS4C14 
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54H04 

Fairchild 

54H04 

428-122 


National 

DM54H60 

456-49 

5349 

MMI 

5349-1 

*1449 




417-77 


National 

DM54H04 

428-127 


Signetics 

54H60 

456-51 




1164-62 



SN54C14 

1 161-13 


Signebcs 

54H04 

428-130 


Tl 

SN54H60 

456-53 

53490 

Mitsubishi 

M53490 

431 -81 

54C150 

National 

MM54C150 

414-98 


Tl 

SN54H04 

428-132 

54H61 

FarchHd 

54H61 

456-56 

53492 

Mitsubishi 

M53492 

433-74 

54C151 

National 

MM54C151 

414-93 

54H05 

Fairchild 

54H05 

428-187 


National 

DM54 H61 

456-58 

53493 

Mitsubishi 

M53493 

429-94 

54C154 

National 

MM54C154 

408-156 


National 

DM54H05 

428-191 


Signetics 

54H61 

456-60 

535 

AD 

AD535J 

916-41 

54C157 

National 

MM54C157 

414-61 


Signetics 

54H05 

428-193 


Tl 

SN54H61 

456-62 



AD535K 

916-42 

54C160 

National 

MM54C160 

406-133 


Ti 

SN54H05 

428-195 

54H62 

Fairchild 

54H62 

456-65 


Harris 

HD535 

436-2 

54C161 

National 

MM54C161 

406-24 

54H08 

Fairchild 

54H08 

441 -98 


National 

DM54H62 

456-68 


Signetics 

NE535 

880-10 

54C162 

National 

MM54C162 

406-149 


National 

DM54H08 

441-102 


Signetics 

54H62 

456-70 



SE535 

874-21 

54C163 

National 

MM54C163 

406-40 


Signefics 

54H08 

441 -104 


Tl 

SN54H62 

456-72 

5350 

MMI 

5350-1 

*1449 

54C164 

National 

MM54C164 

415-164 

54H09 

Fwchild 

54H09 

441 -146 

54H71 

Fairchild 

54H71 

437-19 




1165-55 




1192-26 

54H10 

Fairchild 

54H10 

443-45 


National 

DM54H71 

437-21 


Signetics 

SD5350 

463-33 

54C165 

National 

MM54C165 

415-168 


National 

DM54H10 

443-49 


Signebes 

54H71 

437-23 




573-6 




1192-24 


Signetics 

54H10 

443-52 


Tl 

SN54H71 

437-25 




575-109 

54C173 

National 

MM54C173 

409-123 


Tl 

SN54H10 

443-54 

54H72 

Fairchild 

54H72 

436-174 

5351 

MMI 

5351-1 

*1449 

54C174 

National 

MM54C174 

409-143 

54H101 

Fairchild 

54H101 

437-29 


National 

DM54H72 

436-178 




1165-59 

54C175 

National 

MM54C175 

409-111 


Signetics 

54H101 

437-31 


Signetics 

54H72 

.436-180 

5352 

Mitsubishi 

M5352 

445-143 

54C192 

National 

MM54C192 

407-14 


Tl 

SN54H101 

437-33 


Tl 

SN54H72 

436-182 


MMI 

5352-1 

*1449 

54C193 

Nabonal 

MM54C193 

406-83 

54H102 

FaircMd 

54H102 

437-12 

54H73 

Fairchbd 

54H73 

438-77 




1165-56 

54019^ 

National 

MM54C195 

415-78 


Signetics 

54H102 

437-14 


Nabonal 

DM54H73 

438-83 

5353 

MMI 

5353-1 

*1449 




1189-112 


Tl 

SN54H102 

437-16 


Signetics 

54H73 

438-85 




1165-60 

54G20 

National 

MM54C20 

410-100 

54H103 

Fairchild 

54H103 

437-37 


Tl 

SN54H73 

438-87 

5357 

National 

MM5357 

• 220 

54C200 

National 

MM54C200 

413-133 


National 

DM54H103 

437-39 

54H74 

FarchHd 

54H74 

438-185 




579-41 




1174-41 


Signetics 

54H103 

437-41 


National 

DM54H74 

438-189 




1 178-15 

54C221 

National 

MM54C221 

414-121 


Tl 

SN54H103 

437-43 


Sigiebcs 

54H74 

438-191 

536 

AD 

AD536 

1 184-9 

54C30 

National 

MM54C30 

410-71 

54H106 

Fairchild 

54H106 

437-200 


Tl 

SN54H74 

438-193 



AD536AJ 

919-7 

54C32 

National 

. MM54C32 

411-173 


National 

DM54H106 

437-202 

54H76 

Fairchild 

54H76 

438-125 



AD536AK 

919-8 

54C373 

National 

MM54C373 

412-153 


Signetics 

54H106 

438-3 


National 

DM54H76 

438-127 



AD536AS 

919-9 

54C374 

National 

MM54C374 

409-151 


Tl 

SN54H106 

438-5 


Sigrtebes 

54H76 

438-129 



AD536J 

919-5 

54C42 

National 

MM54C42 

408-68 

54H108 

Fairchild 

54H108 

437-47 


Tl 

SN54H76 

438-131 



AD536K 

919-6 

54048 

National 

MM54C48 

408-87 


National 

DM54H108 

437-49 

54H78 

Fairchild 

54H78 

437-77 


Harris 

HD536 

602-73 

54C73 

National 

MM54C73 

409-181 


Signetics 

54H108 

437-51 


National 

DM54H78 

437-79 


Signetics 

NE536 

888-24 

54C74 

National 

MM54C74 

409-89 


Tl 

SN54H108 

437-53 


Tl 

SN54H78 

437-81 



SU536 

887-32 

54C76 

National 

MM54C76 

409-163 

54H11 

Fairchild 

54H11 

441 -13 

54H8i7 

Fairchild 

54H87 

456-40 

5369 

National 

MM5369 

414-161 

54C83 

National 

MM54C83 

404-9 


National 

DM54H1 1 . 

441 -17 


Motorola 

MC54H87 

456-42 

537 

AD 

AD537J 

919A-1 

54C85 

National 

MM54C85 

404-73 


Signetics 

54H11 

441-19 


Tl 

SN54H87 

456-44 



AD537K 

919A-2 

54C86 

National 

MM54C86 

411-84 


Tl 

SN54H11 

441 -21 

54LS00 

Fairehild 

54LS00 

443-117 



AD637S 

919A-3 

54C89 

National 

MM54Ce9 

413-116 

54H15 

Fairchild 

54H15 

441 -50 


Motorola 

SN54LS00 

443-120 

5370 

National 

MM5370 

854-154 




1173-3 


Tl 

SN54H15 

441 -52 


National 

DM54LS00 

443-122 

5371 

National 

MM5371 

854-155 

54C90 

National 

MM54C90 

406-121 

54H183 

Fairchild 

54H183 

425-111 


Raytheon 

54LS00 

443-127 

5373 

Mtsubishi 

M5373 

438-21 

54C901 

National 

MM54C901 

405-65 


Tl 

SN54H183 

425-114 


Signetics 

54LSOO 

443-129 

5374 

Milaibishi 

M5374 

438-155 




416-97 

54H20 

Fairctiild 

54H20 

442-77 


Tl 

SN54LS00 

443-131 

5375 

Mitsubishi 

M5375 

436-163 




f 160-7 


National 

DM54H20 

442-81 

54LS01 

Motorola 

SN54LS01 

444-34 


National 

MM5375 

854-100 

54C902 

National 

MM54C902 

404-171 


Signetics 

54H20 

442-84 


Nabona 

DM54LS01 

444-38 




854-156 




416-100 


Tl 

SN54H20 

442-86 


Raytheon 

54LS01 ' 

444-45 

5376 

Mitsubishi 

M5376 

438-98 




1 160-7 

54H21 

Fairchild 

54H21 

440-171 


Signebes 

54LS01 

444-51 


National 

MM5376 

854-101 

54C903 

National 

MM54C903 

405-68 


National 

DM54H21 

440-175 


n 

SN54LS01 

444-55 




854-157 




416-104 


Signetics 

54H21 

440-177 

54LS02 

Fairchild 

54LS02 

447-64 

5377 

National 

MM5377 

854-102 




1 160-7 

54H22 

Favchild 

54H22 

442-183 


Motorola 

SN54LS02 

447-71 

5378 

National 

MM5378 

854-103 

54C904 

National 

MM54C904 

404-175 


National 

DM54H22 

442-187 


Nabona 

DM54LS02 

447-75 

5379 

National 

MM5379 

854-104 




416-108 


Signetics 

54H22 

442-189 


Raytheon 

54LS02 

447-80 

538 

Signetics 

NE538 

880-11 




1 160-7 


n 

SN54H22 

442-191 


Signetics 

54LS02 

447-86 



SE538 

874-22 

54C905 

NMiond 

MM54C905 

*1073 

54H30 

Fairchild 

54H30 

441 -194 


Tl 

SN54LS02 

447-90 



Arranged alphanumerically from left to right. 
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1C MASTER 


Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

54LS03 

Fairchild 

54LS03 

444 -30 

54LS123 

Tl 

SN54LS123 

452-187 

54LS154 

National 

DM54LS154 

435-119 

64LS170 

Motorola 

SN54LS170 

1171 -52 


Motorola 

SN54LS03 

444 -36 




1 161 -14 


Signetics 

54LS154 

435-121 


National 

DM54LS170 

448-192 


National 

DM54LS03 

444 -40 

54LS124 

Tl 

SN54LS124 

458-26 

54LS155 

Fairchild 

54LS155 

434-118 




1171-56 


Raytheon 

54LS03 

444 -49 




899-111 


Motorola 

SN54LS155 

434-121 


Raytheon 

54LS170 

448-196 


Signetics 

54LS03 

444 -53 

54LS125 

Fairchild 

54LS125 

427-159 


National 

DM54LS155 

434-123 




1171 -43 


Tl 

SN54LS03 

444 -57 


Moiorols 

SN54LS125A 

427-161 


Raydieon 

54LS155 

434-128 


Signetics 

54LS170 

449-4 

54LS04 

Fairchild 

54LS04 

428-106 


National 

DM54LS125 

427-163 


Tl 

SN54LS155 

434-131 




1171 -58 


Motorola 

SN54LS04 

428-109 


Raytheon 

54LS125 

427-167 

54LS156 

Fairchild 

54LS156 

434-150 


Tl 

SN54LS170 

449-6 


National 

DM54LS04 

428-111 


Signetics 

54LS125A 

427-169 


Motorola 

SN54LS156 

434-153 




1171-62 


Raytheon 

54LS04 

428-116 


Tl 

SN54LS125A 

427-171 


National 

DM54LS156 

434-155 

54LS173 

Fairchild 

54LS173A 

439-29 


Signetics 

54LS04 

428-118 

54LS126 

Fairchild 

54LS126 

427-190 


Raytheon 

54LS156 

434-159 


Motorola 

SN54LS173A 

439-31 


Tl 

SN54LS04 

428-120 


Motorola 

SN54LS126A 

427-192 


Tl 

SN54LS156 

434-162 


National 

DM54LS173 

439-33 

54LS05 

Fairchild 

54LS05 

428-171 


National 

DM54LS126 

427-194 

54LS157 

AMD 

SN54LS157 

449-88 


Signetics 

54LS173 

439-35 


Motorola 

SN54LS05 

428-174 


Raytheon 

54LS126 

428-3 


Fairchild 

54LS157 

449-92 


Tl 

SN54LS173 

439-37 


National 

DM54LS05 

428-176 


Signetics 

54LS126A 

428-5 


Motorola 

SN54LS157 

449-95 

64LS174 

AMD 

SN54LS174 

440-10 


Qav/thonn 




Tl 

RMR4l_S15fiA 



National 

bM54LS157 

449-97 


Fairchild 

54LS174 

440-14 


Signetics 

54LS05 

428-183 

54LS13 

Fairchild 

54LS13 

457-131 


Raytheon 

54LS157 

449-104 


National 

DM54LS174 

440-18 


Tl 

SN54LS05 

428-185 


Motorola 

SN54LS13 

457-134 


Signetics 

54LS157 

449-106 


Raytheon 

54LS174 

440-24 

54LS08 

Fairchild 

54LS08 

441 -82 


National 

DM54LS13 

457-136 


Tl 

SN54LS157 

449-108 


Signetics 

54LS174 

440-26 


Motorola 

SN54LS08 

441 -85 


Raytheon 

54LS13 

457-140 

54LS158 

AMD 

SN54LS158 

449-174 


Tl 

SN64LS174 

440-28 


National 

DM54LS08 

441 -87 


Signetics 

54LS13 

457-142 


Fairchild 

54LS158 

449-178 

54LS175 

AMD 

SN54LS175 

439-60 


Raytheon 

54LS08 

441 -92 


Tl 

SN54LS13 

457-144 


Motorola 

SN54LS158 

449-181 


Fairchild 

54LS175 

439-64 


Signetics 

54LS08 

441 -94 

54LS132 

Fairchild 

54LS132 

457-161 


National 

DM54LS158 

449-183 


Motorola 

SN54LS175 

439-67 


Tl 

SN54LS08 

441 -96 


Motorola 

SN54LS132 

457-164 


Raytheon 

54LS158 

449-189 


National 

DM54LS175 

439-71 

54LS09 

Fairchild 

54LS09 

441 -130 


National 

DM54LS132 

457-166 


Signetics 

54LS158 

449-191 


Raytheon 

54LS175 

439-78 


Motorola 

SN54LS09 

441 -133 


Raytheon 

54LS132 

457-170 


Tl 

SN54LS158 

449-193 


Signetics 

54LS175 

439 60 


National 

DM54LS09 

441 -136 


Signetics 

54LS132 

457-173 

54LS160 

AMD 

SN54LS160 

432-11 


Tl 

SN54LS175 

439 62 


Raytheon 

54LS09 

441 -140 


T! 

SN54LS132 

457-174 


Fairchild 

54LS160 

432-15 

54LS181 

AMD 

SN54LSi81 

426-96 


Signetics 

54LS09 

441 -142 

54LS133 

Fairchild 

54LS133 

442-25 


Motorola 

SN54LS160A 

432-18 


Fairchild 

54LS181 

426-100 


Tl 

SN54LS09 

441 -144 


Motorola 

SN54LS133 

442-27 


National 

DM54LS160 

432-20 


Motorola 

SN54LS181 

426-102 

54LS10 

Fairchild 

54LS10 

443-29 

54LS136 

Fairchild 

54LS136 

446-70 


Raytheon 

54LS160 

432-26 


Raytheon 

54LS181 

426-106 


Motorola 

SN54LS10 

443-32 


Motorola 

SN54LS136 

446-73 


Tl 

SN54LS160A 

432-29 


Signetics 

54LS181 

426-110 


National 

DM54LS10 

443-34 


National 

DM54LS136 

446-75 

54LS161 

AMD 

SN54LS161 

430-92 


Tl 

SN54LS181 

426-112 


Raytheon 

54LS10 

443-39 


Raytheon 

54LS136 

446-79 


Fairchild 

54LS161 

430-96 

54LS183 

Tl 

SN54LS183 

425-109 


Signetics 

54LS10 

443 -41 


Signetics 

54LS136 

446-81 


Motorola 

SN54LS161A 

430-99 

54LS189 

Fairchild 

S4LS189 

* 485 


T! 

SN641S10 

443^3 


Tl 

SN54LS136 

446-83 


National 

DM54LS161 

430-102 


Motorola 

SN54LS189 

1172-70 

54LS107 

Fairchild 

54LS107 

438-48 

54LS137 

Tl 

SN54LS137 

435-55 


Raytheon 

54LS161 

430-108 


National 

DM54LS189 

1172-113 


Motorola 

SN54IS107A 

438-54 

54LS138 

AMD 

SN54LS138 

435-13 


Siyietics 

54LS161A 

430-110 


Tl 

SN54LS189A 

117263 


National 

DM54LS107 

438-58 


Fairchild 

54LS138 

435-17 


Tl 

SN54LS161A 

430-112 

54LS190 

AMD 

SN54LS190 

432-150 


Raytheon 

54LS107 

438-66 


Motorola 

SN54LS138 

435-20 

54LS162 

AMD 

SN54LS162 

432-55 


Fairchild 

54LS190 

432-154 


Signetics 

54LS107 

438-71 


National 

DM54LS138 

435-22 


Fairchild 

54LS162 

432-59 


Motorola 

SN54LS190 

432-156 


Tl 

SN54LS107A 

438-75 


Raytheon 

54LS138 

435-29 


Motorola 

SN54LS162A 

432-62 


National 

DM54LS190 

432-158 

54LS109 

Fairchild 

54LS109 

437-95 


Signetics 

54LS138 

435-31 


National 

DM54LS162 

432-64 


Raytheon 

54LS190 

432-164 


Motorola 

SN54LS109A 

437-97 


Tl 

SN54LS138 

435-33 


Raytheon 

54LS162 

432-72 


Signetics 

54LS190 

432-166 


National 

DM54LS109 

437 -99 

54LS139 

AMD 

SN54LS139 

434-173 


Tl 

SN54LS162A 

432-75 


Tl 

SN54LS190 

432-168 


Raytheon 

54LS109 

437-104 


Fairt^lild 

54LS139 

434-177 

54LS163 

AMD 

SN54I.S163 

430-33 

54LS191 

AMD 

SN54LSt91 

430-161 


Signeiics 

'54LS109 

437 -i06 


Motorola 

SN54LS139 

434-180 


Fairchild 

54LS163 

430-37 


Fairchild 

54LS191 

430-165 


Tl 

SN54LS109A 

437-108 


National 

DM54LS139 

434-182 


Motorola 

SN54LS163A 

430-40 


Motorola 

SN54LS191 

430-167 

54LS1 1 

Fairchild 

54LS1 1 

440-194 


Raytheon 

54LS139 

434-189 


National 

DM54LS163 

430-42 


National 

OM54LS191 

430-169 


Motorola 

SN54LS11 

440-196 


Signetics 

54LS139 

434-191 


Raytheon 

54LS163 

430-48 


Raytheon 

54LS191 

430-175 


National 

DM54LS1 1 

441 -2 


Tl 

SN54LS139 

434-193 


Signetics 

54LS163A 

430-50 


Signetics 

54LS191 

430-177 


Raytheon 

54LS11 

441 -7 

54LS14 

Fairchild 

54LS14 

457-195 


Tl 

SN54LS163A 

430-52 


Tl 

SN54LS191 

430-179 


Signetics 

54LS1 1 

441 -9 


Motorola 

SN54LS14 

458-4 

54LS164 

AMD 

SN54LS164 

454-151 

54LS192 

AMD 

SN54LS192 

432-198 


Tl 

SN54LS1 1 

441 -11 


National 

DM54L.S14 

458-6 




1191 -37 


Fairchild 

54LS192 

433-4 

54LS112 

Fairchifd 

54LS112 

437-175 


Raytheon 

54LS14 

458-10 


Fairchild 

54LS164 

454-153 


Motorola 

SN54LS192 

4336 


Motorola 

SN54LS112A 

437-178 


Signetics 

54LS14 

458-12 




1191-41 


National 

DM54LS192 

4336 


National 

DM54LS112 

437-180 


Tl 

SN54LS14 

458-14 


Motorola 

SN54LS164 

454-156 


Raytheon 

54LS192 

433-15 


Raytheon 

54LS112 

437-185 

54LS145 

Fairchild 

54LS145 

434 -66 




1191 -48 


Signetics 

54LS192 

433-17 


Signetics 

54LS112 

437-187 


Tl 

SN54LS145 

434-69 


National 

DM54LS164 

454 -1 58 


Tl 

SN54LS192 

433-19 


Tl 

SN54LS112A 

437-189 

54LS147 

Tl 

SN54LS147 

456-184 




1191 -64 

54LS193 

AMD 

SN54LS193 

431 -10 

64LS113 

Fairchild 

54LS113 

437-116 

54LS148 

AMD 

SN54LS148 

456-166 


Raytheon 

54LS164 

454-163 


Fairchild 

54LS193 

431 -14 


Motorola 

SN54LS113A 

437-119 


Tl 

SN54LS148 

456-170 




1191 -60 


Motorola 

SN54LS193 

431 -16 


National 

DM54LS113 

437-121 

54LS15 

Fairchild 

54LS15 

'441 -35 


Signetics 

54LS164 

454-165 


National 

DM54LS193 

431 -18 


Raytheon 

54LS113 

437-126 


Motorola 

SN54LS15 

441 -38 




1191 -64 


Raytheon 

54LS193 

431 -25 


Signetics 

54LS113 

437-128 


National 

DM54LS15 

441 -40 


Tl 

SN54LS164 

454-167 


Signetics 

54LS193 

431 -27 


Tl 

SN54LS113A 

437-130 


Raytheon 

54LS15 

441 -44 




1191 -69 


Tl 

SN54LS193 

431 -29 

64LS114 

Fairchild 

54LS114 

437-147 


Signetics 

54LS15 

441 -46 

54LS165 

Motorola 

SN54LS165 

454-108 

54LS194 

AMD 

SN54LS194A 

453-1091 


Motorola 

SN54LS114A 

437-150 


Tl 

SN54LS15 

441 -48 




1191 -19 




1188-52 


National 

DM54LS114 

437-152 

54LS151 

AMD 

SN54LS151 

451 -124 


Tl 

SN54LS165 

454-110 


Fairchild 

54LS194A 

453-113 


Raytheon 

54LS114 

437-156 


Fairchild 

54LS151 

451 -128 




1191 -25 




1188-108 


Signetics 

54LS114 

437-158 


Motorola 

SN54LS151 

451 -131 

54LS166 

Motorola 

SN54iS166 

454-125 


Motorola 

SN54LS194A 

453-116 


Tl 

SN54LS114A 

437-160 


National 

DM54LS151 

451 -133 


Tl 

SN54LS166 

454-127 




1189-5 

54LS12 

Fairchild 

54LS12 

443 -76 


Raytheon 

54LS151 

451 -141 




1191 -29 


Raytheon 

SN54LS194A 

1189-27 


Motorola 

SN54LS12 

443*79 


Signetics 

54LS151 

451 -143 

5415168 

AMD 

SN54LS168A 

433-31 



54LS194A 

453-123 


National 

DM54LS12 

443-81 


Tl 

SN54LS151 

451-145 


Fairchild 

54LS168 

433-34 


Tl 

SN54LS194A 

453-126 


Raytheon 

54LS12 

443-85 

54LS152 

Fairchild 

54LS152 

451-66 


Motorola 

SN541S168 

433-36 




1188-96 


Signetics 

54LS12 

443 -87 


Motorola 

SN54LS152 

451 -70 


National 

DM54LS168 

433-38 

54LS195 

AMD 

SN54LS195A 

453-29 


Tl 

SN54LS12 

443-89 


Raytheon 

54LS152 

451 -74 


Tl 

SN54LS168 

433-40 




1188-100 

54LS122 

Motorola 

SN54LS122 

452-91 


Tl 

SN54LS152 

451 -76 

54LS169 

AMD 

SN54LS169A 

431 -35 


Fairchild 

54LS195 

453-33 


National 

DM54LS122 

452-93 

54LS153 

AMD 

SN54LS153 

450-154 


Fairchild 

54LS169 

431 -38 



54LS195A 

1188-114 


Raytheon 

54LS122 

452-97 


Fairchild 

54LS153 

450-158 


Motorola 

SN54LS169 

431 -40 


Motorola 

•SN54LS195A 

453-36 


Tl 

SN54LS122 

452-99 


Motorola 

SN54LS153 

450-161 


National 

DM54LS169 

431 -42 




1189-9 

54LS123 

AMD 

SN54LS123 

452-176 


National 

OM54LS153 

450-163 


Tl 

SN54LS169 

431 -44 


Raytheon 

54LS195A 

453-43 


Motorola 

SN54LS123 

452-179 


Raytheon 

54LS1 53 

450-170 

54LS170 

Fairchild 

54LS170 

448-188 




118861 


National 

DM54LS123 

452-181 


Signetics 

54LS153 

450-172 




1171 -47 


Signetics 

54LS195A 

453-45 


Raythfeon 

54LS123 

452-185 


Tl 

SN54LS153 

450-174 


Motorola 

SN54LS170 

448-190 




1189-39 


IC MASTER 1979 


68 


f Indicates page number in Application Note Directory. 

* indicates additional data is provided on the page noted. 

• Indicates entire Application Note is provided on the page noted. 







PART NUMBER INDEX 


Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

54LS195 

Tl 

SN54LS195A 

453-47 

54LS243 

Raytheon 

54LS243 

458-92 




1189-45 




615-19 

54LS196 

Fairchild 

54LS196 

431 -164 


Tl 

SN54LS243 

458-98 


Motorola 

SN54LS196 

431 -166 




615-21 


National 

DM54LS196 

431 -168 

54LS244 

AMD 

SN54LS244 

459-72 


Raytheon 

54LS196 

431 -172 




607-26 


Tl 

SN54LS196 

431 -175 


Fairchild 

54LS244 

459-74 

54LS197 

Fairchild 

54LS197 

429-191 


MMI 

S4LS244 

* 768 


Motorola 

SN54LS197 

429-193 




459-76 


National 

DM54LS197 

429-195 




607-40 


Raytheon 

54LS197 

429-199 


Motorola 

SN54LS244 

459-80 


Tl 

SN54LS197 

429-202 




607-54 

54LS20 

Fairchild 

54LS20 

442-60 


. Raytheon 

S4LS244 

* 525 


Motorola 

SN54LS20 

442-63 




459-86 


National 

DM54LS20 

442-65 




608-3 

- 

Raytheon 

54LS20 

442-71 


Tl 

SN54LS244 

459-89 


Signetics 

54LS20 

442-73 




608-11 


Tl 

SN54LS20 

442-75 

54LS245 

AMD 

SN54LS245 

459-113 

54LS21 

Fairchild 

54LS21 

440-155 




618-10 


Motorola 

SN54LS21 

440-158 


Fairchild 

54LS245 

459-115 


National 

DM54LS21 

440-160 




618-11 


Raytheon 

54LS21 

440-165 


MMI 

54LS24S 

* 774 


Signetics 

54LS21 

440-167 




459-117 


Tl 

SN54LS21 

440-169 




618-12 

54LS214 

Tl 

SN54LS214 

1177-55 


Motorola 

SN54LS245 

459-123 

54LS215 

Tl 

SN54LS215 

1177-45 




618-15 

54LS219 

Tl 

SN54LS219 

1172-85 


Tl 

SN54LS245 

459-131 

54LS22 

Fairchild 

54LS22 

442-168 




618-18 


Motorola 

SN54LS22 

442-171 

54LS247 

Fairchild 

54LS247 

601 -134 


National 

DM54US22 

442-173 


Motorola 

SN54LS247 

601 -149 


Raytheon 

54LS22 

442-177 


National 

DM54LS247 

601 -155 


Signetics 

54LS22 

442-179 


Tl 

SN54LS247 

Ml -168 


Tl 

SN54LS22 

442-181 

54LS248 

Fairchild 

54LS248 

601-49 

54LS221 

Motorola 

SN54LS221 

452-114 


Motorola 

SN54LS248 

601 -60 


National 

DM54LS221 

452-116 


National 

DM54LS248 

601 -70 


Raytheon 

54LS221 

452-120 


Tl 

SN54LS248 

601 -64 


Signetics 

64LS221 

452-122 

54LS249 

Fairchild 

54LS249 

601-92 


Tl 

SN54LS221 

452-124 


Motorola 

SN54LS249 

601-98 

54LS222 

Tl 

SN54LS222 

1159-60 


National 

0M54LS249 

601 -104 

54LS224 

n 

SN54LS224 

1159-62 


Tl 

SN54LS249 

601 -114 

54LS240 

AMD 

SN54LS240 

458-181 

54LS251 

AMD 

SN54LS251 

451 -182 




608-15 


Fairchild 

54LS251 

451 -186 


Fairchild 

54LS240 

458-183 


Motorola 

SN54LS251 

451 -189 




608-19 


Raytheon 

54LS251 

451 -196 


MMI 

54LS240 

* 768 


Signetics 

54LS251 

451 -198 




458-187 




452-8 




608-23 


Tl 

SN54LS251 

451 -199 


Motorola 

SN54LS240 

458-195 




1762-132 




608-39 

54LS253 

AMD 

SN54LS253 ' 

450-193 


Raytheon 

S4LS240 

* S22 


Fairchild 

54LS253 

450-197 




459-4. 


Motorola 

SN54LS253 

450-200 




608-47 


National 

OMS4LS253 

450-202 


Tl 

SN54LS240 

459-7 


Raytheon 

54LS253 

451 -8 




608-50 


Signetics 

54LS253 

451 -10 

54LS241 

AMD 

SN54LS241 

459-35 


Tl 

SN54LS253 

451 -12 




607-20 

54LS255 

Raytheon 

54LS255 

434-168 


Fairchild 

54LS241 

459-39 

54LS256 

Fairchild 

54LS256 

447-153 




607-30 


Motorola 

SN54LS256 

447-155 


MMI 

54LS241 

* 768 

54LS257 

AMD 

SN54LS257 

450-47 




459-43 


Fairchild 

54LS257 

450-51 




607-36 


Motorola 

SN54LS2S7A 

450-54 


Motorola 

SN54LS241 

459-47 


National 

Dlii^LS2S7 

450-56 




607-52 


Raytheon 

54LS257 

450-63 


Raytheon 

54LS241 

* S2S 


^ignetics 

54LS257 

450-65 




459-53 


Tl 

SN54LS257A 

450-67 




607-62 

54LS2S8 

AMD 

SN54LS258 

450-13 


Tl 

SN54LS24t 

459-56 


Fairchild 

54LS258 

450-17 




608-7 


Motorola 

SN54LS258A 

450-20 

54LS242 

AMD 

SN54LS242 

458-68 


National 

DM54LS258 

450-22 




615-8 


Raytheon 

54LS258 

450-29 


Fairchild 

54LS242 

458-74 


Tl 

SN54LS258A 

450-32 




615-10 

54LS259 

Fairchild 

54LS259 

447-146 


Motorola 

SN54LS242 

458-78 


Motorola 

SN54LS259 

447-148 




615-12 


Tl 

SN54LS259 

447-150 


Raytheon 

S4LS242 

* 528 




1762-159 




458-86 

54LS26 

Fairchild 

54LS26 

444-126 




615-16 


Motorala 

SN54LS26 

444-129 


Tl 

SN54LS242 

458-96 


National 

DM54LS26 

444-131 




615-20 


Raytheon 

54LS26 

444-135 

54LS243 

AMD 

SN54LS243 

458-72 


Signetics 

54LS26 

444-137 




615-9 


Tl 

SN54LS26 

444-140 


Fairchild 

54LS243 

458 -76 

54LS260 

Fairchild 

54LS260 

446-192 




615-11 


Motorola 

SN54LS260 

446-194 


Motorola 

SN54LS243 

458-80 


Signetics 

54LS260A 

446-196 




615-13 

54LS261 

Raytheon 

54LS261 

425-138 


Raytheon 

S4LS243 

* 528 


Signetics 

54LS261 

425-140 


Base 
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Number Source 

Device 

Page-Line 

Number Source 

Device 

Page-Line 



Arranged alphanumerically from left to right. 


1C MASTER 1979 














1C MASTER 


Base 

Number 
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Page-Line 

Base 

Number 
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Page-Line 

Base 

Number 
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Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

54LS367 

Motorola 

SN54LS367A 

.428-37 

54LS395 

Fairchild 

54LS395 

453-155 

54LS54 

TI 

SN54LS54 

444-195 

54LS76 

Fairchild 

54LS76 

438-110 


National 

DM54US367 

428-41 




1188-122 

54LS540 

Fairchild 

54LS540 

458-185 


Motorola 

SN54LS76A 

438-113 


Raytheon 

54LS367 

428-51 


Motorola 

SN54LS395 

1189-13 




608-21 


National 

DM54LS76 

438-115 


Signetics 

54LS367A 

428-55 



SN54LS395A 

453-157 


Motorola 

SN54LS540 

458-197 


Raytheon 

54LS76 

438-119 


Ti 

SN54LS367A 

428-59 


Raytheon 

54LS395 

1188-78 




608-41 


Signetics 

54LS76 

438-121 


Fairchild 

54LS368 

429 -30 



S4LS39SA 

. 557 

54LS541 

Farahild 

54L.S541 

459 -41 


TI 

SN54LS76A 

4.38 -1 2.3 


Motorola 

SN54LS368A 

429-35 




453-162 




607 -34 

54LS77 

Fairchild 

54LS77 

448-56 


National 

DM54LS368 

429-39 


Signetics 

54LS395 

453-164 


Motorola 

SN54LS541 

459-49 


Raytheon 

54LS77 

448-63 


Raytheon 

54LS368 

429 -49 


TI 

SN54LS395A 

453-166 




607-56 


TI 

SN54LS77 

448-65 


Signetics 

54LS368A 

429-53 




1189-49 

54LS55 

Fairchild 

54LS55 

445-109 

54LS78 

Fairchild 

54LS78 

437-60 


TI 

SN54iS368A 

429-57 

54LS396 

TI 

SN54LS396 

448-151 


Motorola 

SN54LS55 

445-112 


Motorola 

SN54LS78A 

437-63 

54LS37 

Fairchild 

54LS37 

443-177 




455-15 


National 

DM54LS55 

445-114 


National 

DM54LS78 

437-65 


Motorola 

SN54LS37 

443-180 

54LS398 

Motorola 

SN54LS398 

439-153 


Raytheon 

54LS55 

445-119 


Raytheon 

54LS78 

437-71 


National 

DM54LS37 

443-182 




450-116 


Signetics 

54LS55 

445-121 


Signetics 

54LS78 

437-73 


Raytheon 

54LS37 

443-187 


TI 

SN54LS398 

439-164 


TI 

SN54LS55 

445-123 


TI 

SN54LS78A 

437-75 


Signetics 

54LS37 

443-189 




450-127 

54LS568 

Motorola 

SN54LS568 

433-25 

54LS83 

Fairchild 

54LS83 

425-49 


TI 

SN54LS37 

443-191 

54LS399 

AMD 

SN54LS399 

439-145 

54LS569 

Motorola 

SN54LS569 

431 -54 


Motorola 

SN54LS83A 

425-57 

54LS373 

AMD 

SN54LS373 

447-164 




450-107 

54LS573 

Motorola 

SN54LS573 

447-172 


National 

DM54LS83A 

425-61 


Fairchild 

54LS373 

447-166 


Motorola 

SN54LS399 

439-155 

54LS574 

Motorola 

SN54LS574 

440-76 


Raytheon 

54LS83A 

425-67 


MMI 

54LS373 

* 505 




450-118 

54LS63 

TI 

SN54LS63 

459-146 


Signetics 

54LS83A 

425-74 




447-168 


T! 

SN54LS399 

439-166 

54LS640 

Motorola 

SN54LS640 

459-125 


TI 

SN54LS83A 

425-78 


Motorola 

SN54LS373 

447-170 




450-129 




618-16 

54LS85 

Fairchild 

54LS85 

427-85 


Raytheon 

54LS373 

* 543 

54LS40 

Fairchild 

54LS40 

442-121 


TI 

SN54LS640 

459-133 


Motorola 

SN54LS85 

427-87 




447-178 


Motorola 

SN54LS40 

442-124 




618-19 


National 

DM54LS85 

427-89 


TI 

SN54LS373 

447-184 


National 

DM54LS40 

442-126 

54LS641 

Motorola 

SN54LS641 

459-98 


Raytheon 

54LS85 

427-93 

54LS374 

AMD 

SN54LS374 

440-67 


Raytheon 

54LS40 

442-131 




618-5 


Signetics 

54LS85 

427-95 


Fairchild 

54LS374 

440-70 


Signetics 

54LS40 

442-133 


TI 

SN54LS641 

459-102 


TI 

SN54LS85 

427-97 


MMI 

54LS374 

* 505 


TI 

SN54LS40 

442-135 




618-7 

54L386 

Fairchild 

54LS86 

446-t7 




440-72 

54LS42 

Fairchild 

54LS42 

434 -26 

54LS642 

Motorola 

SN54LS642 

459-100 


Motorola 

SN54LS86 

446-21 


Motorola 

SN54LS374 

440-74 


Motorola 

SN54LS42 

434 -29 




618-6 


National 

DM54LS86 

446-25 


National 

DM54LS374 

440-78 


National 

DM54LS42 

434-31 


TI 

SN54LS642 

459-105 


Raytheon 

54LS86 

446 32 


Raytheon 

54LS374 

* 543 


Raytheon 

54LS42 

434-36 




618-8 


Signetics 

54LS86 

446-38 




440-84 


Signetics 

54LS42 

434-38 

54LS643 

TI 

SN54LS643 

459-136 


TI 

SN54LS86 

446-42 


TI 

SN54LS374 

440-90 


TI 

SN54LS42 

434-40 




618-20 

54LS89 

Motorola 

SN54LS89 

1172-68 

54LS375 

Farchild 

54LS375 

448 -89 

54LS424 

TI 

SN54LS424 

1760-105 

54LS644 

TI 

SN54LS644 

459-108 

54LS90 

Fairchild 

54LS90 

431-100 


Motorola 

6N54LS375 

448-93 

54LS43 

Raytheon 

54LS43 

433-161 




618-9 


Motorola 

SN54LS90 

431 -104 


Signetics 

54LS375 

448-104 

54LS44 

Fairchild 

54LS44 

607-32 

54LS645 

Motorola 

SN54LS645 

459-127 


National 

DM54LS90 

431 -108 


TI 

SN54LS375 

448-108 


Raytheon 

54LS44 

433-176 




618-17 


Raytheon 

54LS90 

431 -114 

54LS377 

AMD 

SN54LS377 

440-115 

54LS442 

TI 

SN54LS442 

458-58 


TI 

SN54LS645 

459-140 


Signetics 

54LS90 

431 -116 


Fairchild 

54LS377 

440-117 

54LS443 

TI 

SN54LS443 

458-60 




618-21 


TI 

SN54LS90 

431 -120 


MMI 

54LS377 

* 509 

54LS444 

Ti 

SN54LS444 

458-62 

S4LS668 

TI 

SNS4LS668 

*1718 

54LS91 

Raytheon 

54LS91 

454-190 




440-121 

54LS445 

TI 

SN54LS445 

434 -51 




433-42 




1191 -93 


Motorola 

SN54LS377 

440-123 

54LS447 

TI 

SN54LS447 

601-126 

54LS669 

TI 

SNS4LS669 

*1718 


TI 

SN54LS91 

454-192 




448-58 

54LS47 

Fairchild 

54LS47 

601 -130 




431 -46 




1191 -99 


Raytheon 

54LS377 

* 549 


Motorola 

SN54LS47 

601 -145 

54LS670 

Fairchild 

54LS670 

449-12 

54LS92 

Fairchild 

54LS92 

433-86 




440-129 


National 

DM54LS47 

601 -153 




1171 -64 


Motorola 

SN54LS92 

433-89 


T! 

SN54LS377 

440-132 


il 

SN54LS47 

601 -166 


Motorola 


449-14 


Nationai 

QU54t_392 

433-91 

54LS378 

AMD 

SN54LS378 

439-177 

54LS478 

TI 

SN54LS478 

*1713 




1171 -66 


Raytheon 

54LS92 

433-95 


Fairchild 

54LS378 

439-179 




1166-26 


National 

DM64LS670 

449-16 


Signetics 

54LS92 

433-97 


Motorola 

SN54LS378 

439-181 

54LS479 

TI 

SNS4LS479 

*1713 




1171 -68 


TI 

SN54LS92 

433-99 


TI 

SN54LS378 

439-184 




1166-24 


Raytheon 

54LS670 

449-22 

54LS93 

Fairchild 

54LS93 

429-113 

54LS379 

AMD 

SN54LS379 

439-99 

54LS48 

Fairchild 

54LS48 

601 -45 




1171-70 


Motorola 

SN54LS93 

429-117 


Fairchild 

54LS379 

439-101 


Motorola 

SN54LS48 

601-58 


Signetics 

54LS670 

449-24 


National 

DM54LS93 

429-121 


Motorola 

SN54LS379 

439-103 


National 

DM54LS48 

601 -68 




1171 -72 


Raytheon 

54LS93 

429-127 


TI 

SN54LS379 

439-105 


TI 

SN54LS48 

601 -82 


TI 

SN54LS670 

449-26 


Signetics 

54LS93 

429-129 

54LS38 

Fairchild 

54LS38 

444-104 

54LS481 

TI 

SN54LS481 

427-16 




1171 -74 


TI 

SN54LS93 

429-133 


Motorola 

SN54LS38 

444-107 




1756-112 

54LS673 

TI 

SN54LS673 

455-69 

54LS95 

Fairchild 

54LS95B 

453-79 


National 

DM54LS38 

444 -1 1 3 




1747-4 

54LS674 

TI 

SN54LS674 

455-72 




1188-104 


Raytheon 

54LS38 

444-111 

54LS49 

Fairchild 

54LS49 

601-90 

54LS681 

TI 

SN54LS681 

426-63 


Motorola 

SN54LS95B 

453-82 


Signetics 

54LS38 

444-117 


Motorola 

SN54LS49 

601-100 




426-189 




1189-3 


TI 

SN54LS38 

444-118 


National 

DM54LS49 

601 -102 

54LS690 

TI 

SN54LS690 

432-80 


Raytheon 

54LS95B 

453-86 

54LS381 

AMD 

SN54LS381 

426 -129 


TI 

SN54LS49 

601 -112 

54LS691 

TI 

SN54LS691 

430-122 




1188-48 


TI 

SN54LS381 

426-131 

54LS490 

Fairchild 

54LS490 

432-113 

54LS692 

TI 

SN54LS692 

432-82 


TI 

SN54LS95B 

453-89 

54LS382 

TI 

SN54LS382 

426-134 


Motorola 

SN54LS490 

432-117 

54LS693 

TI 

SN54LS693 

430-124 




1188-88 

54LS384 

AMD 

SN54LS384 

425-163 


TI 

SN54LS490 

432-123 

54LS696 

TI 

SN54LS696 

433-48 

54LS96 

Signetics 

54LS96 

454-20 


Motorola 

SN54LS384 

425-165 

54LS502 

Fairchild 

54LS502 

456-85 

54LS697 

TI 

SN54LS697 

431 -58 




1190-44 


Raytheon 

54LS3a4 

* 551 


Motorola 

SN54LS502 

456-89 

54LS698 

TI 

SN54LS698 

433-50 


TI 

SN54LS96 

454-22 




425-171 

54LS503 

Fairchild 

54LSS03 

* 488 

54LS699 

TI 

SN54LS699 

431 -60 




1190-48 


TI 

SN54LS384 

425-176 




456-86 

54LS73 

Fairchild 

54LS73 

438-46 

54L164 

National 

DM54L164A 

1191 -31 

54LS385 

AMD 

SN54LS385 

425-121 


Motorola 

SN54LS503 

456-91 


Motorola 

SN54LS73A 

438-52 


TI 

SN54L164 

1191 -33 


Motorola 

SN54LS385 

425-123 

54LS504 

FaircNId 

54LS504 

* 488 


National 

DM54LS73 

438-56 

54L187 

National 

DM54L187A 

1183-70 


Raytheon 

54LS38S 

* 554 




456-99 


Raytheon 

54LS73 

438-62 

54L91 

National 

DM54L91 

1191-77 




425-129 


Motorola 

SN54LS504 

456-101 


Signetics 

54LS73 

438 -68 


TI 

SN54L91 

1191 -75 


TI 

SN54LS385 

425-131 

54LS51 

Fairchild 

.541 S51 

445 -90 


TI 

SN54LS73A 

438-73 

54L95 

National 

DM54L95 

1188-20 

54LS386 

Motorola 

SN54LS386 

446-23 


Motorola 

SN54LS51 

445-93 

54LS74 

Fairchild 

54LS74 

438-169 


TI 

SN54L95 

1188-12 


National 

DM54LS386 

446-27 


National 

DM54LS51 

445-95 


Motorola 

SN54LS74A 

438-172 

54L99 

TI 

SN54L99 

1188-13 


Raytheon 

54LS386 

446-36 


Raytheon 

54LS51 

445-100 


National 

DM54L-S74 

438-174 

54SOO 

Fairchild 

54S00 

443-145 


Signetics 

54LS386 

446-40 


Signetics 

54LS51 

445-102 


Raytheon 

54LS74 

438-179 


Ferranti 

ZN54S00 

443-147 


TI 

SN54LS386 

446-44 


TI 

SN54LS51 

445-104 


Signetics 

54LS74A 

438-181 


Signetics 

54S00 

443-152 

54LS388 

AMD 

SN54LS388 

439-122 

54LS533 

AMD 

SN54LS533 

447-197 


TI 

SN54LS74A 

438-183 


TI 

SN54SOO 

443-154 

54LS390 

Fairchild 

54LS390 

432-110 

54LS534 

AMD 

SN54LS534 

440-102 

54LS75 

Fairchild 

54LS75 

448-87 

54S02 

Fairchild 

54S02 

447-94 j 


Motorola 

SN54LS390 

432-115 

54LS54 

Fairchild 

54LS54 

444-181 


Motorola 

SN54LS75 

448 -91 


Signetics 

54S02 

447-98 


TI 

SN54LS390 

432-121 


Motorola 

SN54LS54 

444-184 


National 

DM54LS75 

448-95 


TI 

SN54S02 

447 -loa 

54LS393 

Fairchild 

54LS393 

429-143 


National 

DM54LS54 

444-186 


Raytheon 

54LS75 

448-100 

54S03 

Fairchild 

54S03 

444-71 


Motorola 

SN541S393 

429-145 


Raytheon 

54LS54 

444-191 


Signetics 

54LS75 

448-102 


Ferranti 

ZN54S03 

444-73 


TI 

SN54LS393 

429-148 


Signetics 

54LS54 

444-193 


TI 

SN54LS75 

448-106 


SigneScs 

54S03 

444-78 


70 
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Base 
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Page-Line 
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Page-Line 

Base 
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54S03 

Tl 

SN54S03 

444-80 

54S175 

AMD 

SN54S175 

1 198-6 


Signetics 

54S260 

447-3 

54S474 

n 

SN54S474 

*1708 

54S04 

Fairchild 

54S04 

428-134 


Fairchild 

54S175 

439 -86 


Tl 


447-5 




1164-78 


Signetics 

54S04 

428-142 


Tl 

SN54S175 

439-93 

54S266 

Tl 

SN54S266 

616-47 

54S475 

Tl 

SN54S47S 

*1708 


Tl 

SN54S04 

428-145 

54S181 

AMD 

SN54S181 

426-114 

54S270 

Tl 

SN54S270 





1164-74 

54S05 

Fairchild 

54S05 

428-197 


Signetics 

54S181 

426-120 


Tl 


1166-9 

54S476 

Tl 

SN54S476 

*1713 


Signetics 

54S05 

429-2 


Tl 

SN54S181 

426-122 

54S271 

Tl 

SN54S271 

1183-64 




1164-117 


Tl 

SN54S05 

429-5 

54S182 

MMI 

54S182 

426-170 

54S275 

Tl 

SN54S275 

426-55 

54S477 

Tl 

SNS4S477 

*1713 

54S08 

Fairchild 

54S08 

441 -106 


Signetics 

54S182 

426-173 


Tl 

SN54S280, 

457-33 




1164-115 


Signetics 

54S08 

441 -108 


Tl 

SN54S182 

426-175 

54S281 

Tl 

SN54S281 

426-192 

548478 

Tl 

SN54S47B 

*1713 


Tl 

SN54S0e 

441-110 

54S187 

National 

DM54S187 

1183-34 

54S283 

MMI 

54S283 

425 62 




1166-8 

54S09 

Fairchild 

54S09 

441 -148 

54S188 

National 

DM54S188 

1161 -19 


Tl 

SN54S283 

425-84 

54S479 

Tl 

SN54S479 

*1713 


Signetics 

54S09 

441 -150 


Tl 

SN54S1S8 

*1708 

54S287 

National 

DM54S287 

1161 -109 




1166-2 


Tl 

SN54S09 

441 -152 




1161-34 


Tl 

SN54S287 

*1708 

54S482 

Tl 

SN54S482 

459-179 

54S10 

Fairchild 

54S10 

443-56 

54S189 

AMD 

SN54S189 

1172-54 




1162-19 




1752-157 


Signetics 

54S10 

443-61 


National 

DM54S189 

1172-56 

54S288 

National 

DM54S288 

1161 -27 




1756-116 


Tl 

SN54S10 

443-63 


Sigiietics 

54S189 

*1678 


Tl 

SN54S288 

*1708 

54S51 

Fairchild 

54851 

445-79 

54S109 

Fairchild 

54S109 

437-110 




1172-58 




1161 -40 


Signetics 

54851 

445-84 

54S11 

Fairchild 

54S11 

441 -23 


Tl 

SN54S189 

1172-59 

54S289 

AMD 

SN54S289 

1172-47 


Tl 

SN54S51 

445-86 


Signetics 

54S11 

441 -28 

54S194 

AMD 

SN54S194 

453-128 


National 

DM54S289 

1172-49 

54S533 

AMD 

SN548533 

448-4 


Tl 

SN54S11 

441 -30 




1189-72 


Tl 

SN54S289 

1172-53 

54S534 

AMD 

8N548534 

440-106 

54S112 

Fairchild 

54S112 

437-191 




1 198-6 

54S299 

Tl 

SN54S299 

454-90 

54S570 

National 

DM548570 

1163-41 


Signetics 

54S112 

437-196 


Fairchild 

54S194 

453-130 




1190-119 

54S571 

National 

DM54S571 

1163-43 


Tl 

SN54S112 

437-198 




1189-78 

54S30 

Fairchild 

54S30 

442-7 

54S572 

National 

DM54S572 

1165-58 

54S113 

Fairchild 

54S113 

437-132 


Tl 

SN54S194 

453-134 


Tl 

SN54S30 

442-11 

54S573 

Natkxiai 

DM548573 

1165-65 


Signetics 

54S113 

437-139 




1189-82 

54S301 

Signetics 

S4S301 

*1678 

54S574 

National 

DM548574 

1165-66 


Tl 

SN54S113 

437-141 

54S195 

AMD 

SN54S195 

453-49 




1174-16 

54S64 

Fairchild 

54864 

445-34 

54S114 

Fairchild 

54S114 

437-162 




1189-74 

54S32 

Fairchild 

54S32 

446-154 


Signetics 

54864 

445-38 


Signetics 

54S114 

437-167 




H 198-6 


Signetics 

54S32 

446-156 


Tl 

8N54864 

445-40 


Tl 

SN54S114 

437-169 


Tl 

SN54S195 

453-55 


Tl 

SN54S32 

446-158 

54S65 

Fairchild 

54865 

445-43 

54S124 

Tl 

SN54S124 

458-34 




1189-84 

54S330 

Tl 

SN54S330 

456-29 


Signetics 

54865 

445-47 




899-112 

54S196 

Tl 

SN54S196 

431 -178 




1160-27 


Tl 

SN54865 

445-49 

54S132 

Fairchild 

54S132 

457-176 

54S197 

Tl 

SN54S197 

430-6 




1756-119 

54S74 

Fairchild 

54874 

438-195 


Tl 

SN54S132 

457-178 

54S20 

Fairchild 

54S20 

442-88 

54S331 

Tl 

SN54S331 

456-31 


Signetics 

54874 

438 -200 

54S133 

Fairchild 

54S133 

442-29 


Ferranti 

ZN54S20 

442-90 




1160-29 


Tl 

8N54S74 

438-202 


Signetics 

54S133 

442-34- 


Signetics 

54S20 

442-95 




1756-122 

54S85 

Signetics 

54885 

427-100 


Tl 

SN54S133 

442-36 


Tl 

SN54S20 

442-97 


AMD 


456-112 


Tl 

8N54S85 

427-102 

54S134 

Fairchild 

54S134 

442-14 

54S200 

National 

DM54S200 

1174-18 


Signetics 

S4S350 

* 561 

54S86 

FaircrtW 

54886 

446-48 


Signetics 

54S134 

442-18 


Signetics 

S4S200 

*1678 




456-114 


Signetics 

54886 

446-53 


Tl 

SN54S134 

442-20 




1174-21 

54S37 

Tl , 

SN54S37 

443-194 


Tl 

8N54S86 

446-55 

54S135 

Falrcfiiid 

54S135 

446-116 

54S201 

Signetics 

54S201 

*1678 

54S3T0 

Ti 

SN54S370 

1183-105 

54S89 

Signetics 

S4S89 

*1678 


Tl 

SN54S135 

446-121 




1174-22 

■Shmii:! 

Tl 


1166-3 




1172-96 

54S138 

AMD 

SN54S138 

435-35 

54S206 

National 

DM54S206 

1174-25 

54S371 

Tl 

SN54S371 

1183-65 

540 

AD 

AD540J 

888-16 


Fairchild 

54S138 

435-37 

54S207 

Tl 

SN54S207 

1174-64 

54S373 

AMD 

SN54S373 

447-186 



AD540K 

887-29 


Tl 

SN54S138 

435-43 

54S208 

Tl 

SN54S208 

1174-66 


MMI 

S4S373 

* 505 



AD5408 

887-30 

54S139 

AMD 

SN54S139 

434-197 




1756-130 




447-188 


Fairchild 

TBA540 

858-99 


Fairchild 

S4S139 

434-199 

54S22 

Fairchild 

54S22 

442-193 


Tl 

SN54S373 

447-192 


National 

TBA540 

858-128 


Signetics 

54S139 

435-2 


Ferranti 

ZN54S22 

442-195 

54S374 

AMD 

SN54S374 

440-92 


OKI 

MSM540 

416-52 


Tl 

SN54S139 

435-4 


Signetics 

54S22 

442-200 


MMI 

54S374 

* 505 


Plessey 

TBA540 

858-155 

54S140 

Fairchild 

54S140 

436-137 


Tl 

SN54S22 

442-202 






Signetics 

NE540 

851 -155 




609-12 

54S226 

Tl 

SN54S226 

458-118 


Tl 

SN54S374 





852-24 


Signetics 

54S140 

436-141 

54S240 

AMD 

SN54S240 

459-9 

54S378 

AMD 

SN54S378 

439-188 



8E540 

852-25 




609-20 




608-17 

54S379 

AMD 

SN54S379 

439-109 



TBA540 

858-204 


Tl 

SN54S140 

436-143 


MMI 

54S240 

* 766 

54S38 

Tl 

SN54S38 

444-121 



TCA540 

860-196 




609-24 




459-11 

54S381 

MMI 

54S381 

426-136 



540 

1 182-8 

54S15 

Fairchild 

54S15 

441 -54 




608-25 


Tl 

SN54S381 

426-142 


Teletunken 

TBA540 

859-35 


Signetics 

54S15 

441 -59 


Tl 

SN54S240 

459-19 

54S387 

National 

DM54S387 

1161 -102 

5400 

Fairchild 

5400 

443-95 


Tl 

-SN54S15 

441 -61 




608-52 


Tl 

SNS4S387 

*1708 


Ferranti 

ZN5400 

443-99 

54S151 

AMD 

SN54S151 

451 -147 

54S241 

AMD 

SN54S241. 

459-58. 




1162-15 


Motorola 

MC5400 

. 443-104 


Fairchild 

54S151 

451-149 




607-22 

54S388 

AMD 

SN54S388 

439-126 


National 

DM5400 

443-106 


Signetics 

54S151 

451 -156 


MMI 

54S241 

* 768 

54S399 

AMD 

SN54S399 

439-170 


Signetics 

5400 

443-110 


Tl 

SN54S151 

451 -158 




459-60 

54S40 

Fairchild 

54S40 

442-151 


Tl 

8N5400 

443-112 

54S153 

AMO 

SN54S153 

450-176 




607-38 


Signetics 

54S40 

442-156 

5401 

Fairchild 

5401 

443-197 


Fairchild 

54S153 

450-178 


Tl 

SN54S241 

459-64 


Tl 


442-158 


Ferranti 

ZN5401 

444 -3 


Signetics 

54S153 

450-183 




608-9 

54S412 

Tl 

SN54S412 

447-194 


Motorola 

MC5401 

444-9 


Tl 

SN54S153 

450-185 

54S242 

AMD 

SN54S242 

458-100 




1761 -8 


National 

DM5401 

444-13 

54S157 

AMD 

SN54S157 

449-110 




6156 

54S450 

Tl 


1166-7 


Reticon 

R5401 

915-176 


Fairchild 

54S157 

449-114 

54S243 

AMD 

SN54S243 

458-102 

54S451 

Tl 

SN54S451 

1165-120 


Signetics 

5401 

444-18 


Signetics 

54S157 

449-119 




615-7 

54S452 

Tl 

SN54S452 

*1713 


Tl 

8N5401 

444-22 


Tl 

SN54S157 

449-121 

54S244 

AMD 

SN54S244 

459-91 




1167-59 

5402 

Fairchild 

5402 

447-42 

54S158 

AMD 

SN54S158 

449-195 




607-28 

54S453 

Tl 

SN54S4S3 

*1713 


Motorola 

MC5402 

447-48 


Fairchild 

54S158 

449-197 


MMI 

54S244 

* 768 




1167-56 


National 

DM5402 

447-50 


Signetics 

54S158 

450-5 




459-93 

54S454 

Tl 

SN54S4S4 

*1713 



MM5402 

854-164 


Tl 

SN54S158 

450-8 




607 -42 




1167-8 


Signetics 

5402 

447-53 

54S160 

AMD 

SN54S16D 

432-31 

54S251 

AMD 

SN54S251 

451 -201 

54S455 

Tl 

SNS4S4S5 

*11B3 


Tl 

SN5402 

447-57 

54S161 

AMD 

SN54S161 

430-114 


Fairchild 

54S251 

452-3 




1167-6 

5403 

FaircNId 

5403 

443-199 

54S162 

Tl 

SN54S162 

432-77 


Tl 

SN54S251 

452-10 

54S470 

Tl 

SN54S470 

*1708 


Motorola 

MC5403 

444-11 

54S163 

Tl 

SN54S163 

430-54 

54S253 

AMD 

SN54S253 

451 -14 




1162-60 


National 

DM5403 

444-15 

54S167 

Fairchild 

54S167 

456-136 


Fairchild 

54S253 

451 -16 

54S471 

Tl 

SN54S471 

*1708 


Reticxjn 

H5403 

915-174 

54S168 

Tl 

SN54S168 

433-44 


Signetics 

54S253 

451 -19 




1162-64 


Signetics 

5403 

444-20 

54S169 

Tl 

SN54S169 

431 -48 

54S257 

AMD 

SN54S257 

450-70 

54S472 

National 

DM54S472 

1164-49 


Tl 

8N5403 

444-24 

54St74 

AMD 

SN54S174 

440-30 


Fairchild 

54S257 

450-72 


Tl 

SN54S472 

*1708 

5404 

Fairchild 

5404 

428-85 




1 198-6 


Tl 

SN54S257 

450-78 




1154-75 


Ferranti 

ZN5404 

428-89 


Fairrtid 

54S174 

440-32 

54S258 

AMD 

SN54S258 

450-34 




1756-127 


Motorola 

MC5404 

428-93 


Signetics 

54S174 

440-37 


Fairchild 

54S258 

450-36 

54S473 

National 

DM54S473 

1164-42 


National 

DM5404 

428-95 


Tl 

SN54S174 

440-39 


Signetics 

54S258 

450-40 


Tl 

SN54S473 

*1708 


Signetics 

5404 

428-100 

54S175 

AMD 

SN54S175 

439-84 


Tl 

SN54S258 

450-42 




1164-71 


Tl 

8NS404 

428-101 


Arranged alphanumerically from left to right. 
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Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Lme 

5405 

Fairchild 

5405 

428-148 

54123 

AMD 

SN54123 

11 161-9 

54156 

Fairchild 

54156 

434-135 

5417 

Tl 

SN5417 

435-146 


Ferranti 

ZN5405 

428-152 


Farchild 

54123 

452-159 


Motorola 

MC54156 

434-139 

54170 

Fairchild 

54170 

448-175 


Motorola 

MC5405 

428-156 


Ferranti 

ZN54123 

452-161 


National 

DM54156 

434-141 




1171 -45 


National 

DM5405 

428-158 


Motorola 

MC54123 

452-165 


sgnetics 

54156 

434-144 


Ferranti 

ZN54170 

448-177 



MM5405 

854-165 


National 

DM54123 

452-167 


Tl 

SN54156 

434-146 




1171 -49 


SIgnefes 

5405 

428-161 


Signetics 

54123 

452-170 

54157 

AMD 

SN54157 

449-55 


National 

DM54170 

1171 -54 


Tl 

SN5405 

428-165 


Tl 

SN54123 

452-172 


Fairchild 

54157 

449-59 


sgnetics 

54170 

448-182 

5406 

Fairchild 

5406 

435-183 

54125 

Fairchild 

54125 

427-143 


Ferranti 

ZN541B7 

449-61 


Tl 

SN54170 

448-184 


Motorola 

MC5406 

435-187 


National 

DM54125 

427-149 


Motorola 

MC54157 

449-68 




1171-60 


National 

DM5406 

435-189 


Signetics 

54125 

427-151 


National 

DM54157 

449-72 

54173 

Fairchild 

54173 

439-13 


Signetics 

5406 

435-191 


Tl 

SN54125 

427-153 


Signetics 

54157 

449-82 


National 

DM54173 

439-16 


Tl 

SN5406 

435-193 

54126 

Fairchild 

54126 

427-174 


Tl 

SN54157 

449-84 


Tl 

SN54173 

439-25 

5407 

Fairchild 

5407 

435-151 


National 

DM54126 

427-180 

54158 

Sgnetics 

54158 

449-170 

54174 

AMD 

SN54174 

439-191 


Motorola 

MC5407 

435-155 


Signetics 

54126 

427-182 

54159 

Tl 

SN54159 

435-126 


Fairchild 

54174 

439-193 


National 

DM5407 

435-157 


Tl 

SN54126 

427-184 

5416 

Fairchild 

54l6 

435-166 


Ferranti 

ZN54174 

439-196 


SionAtirs 

.5407 

43?i-lfi9 

54128 

Signetics 

54128 

610-20 


Motorola 

MC5416 

435-170 


Motorola 

MC54174 

439-200 


Tl 

SN5407 

435-161 


Tl 

SN54128 

436-85 


National 

DM5416 

435-172 


National 

DM54174 

440-2 

5408 

Fairchild 

5408 

441 -64 




610-21 


Signetics 

5416 

435-176 


sgnetics 

54174 

440-4 


Ferranti 

ZN5408 

441-66 

5413 

Fairchild 

5413 

457-113 


Tl 

SN5416 

435-178 


Tl 

SN54174 

440-6 


Motorola 

MC5408 

441 -71 


Ferranti 

ZN5413 

457-115 

54160 

AMD 

SN54t60 

431 -184 

54175 

AMD 

SN54175 

439-41 


National 

DM5408 

441 -73 


Motorola 

MC5413 

457-119 


Fairchild 

54160 

431 -188 


Fairchild 

54175 

439-43 


Signetics 

5408 

441 -75 


National 

DM5413 

457-121 


Motorola 

MC54160 

431 -194 


Ferranti 

ZN54175 

439-45 


Tl 

SN5408 

441 -77 


Signetics 

5413 

457-124 


National 

DM54160 

431 -196 


Motorola 

MC54175 

439-49 

5409 

Fairchild 

5409 

441 -113 


Tl 

SN5413 

457-126 


Signetics 

54160 

431 -202 


National 

DM54175 

439-51 


Ferranti 

ZN5409 

441 -115 

54132 

Fairchild 

54132 

457-147 


Tl 

SN54160 

432-7 


Signetics 

54175 

439-54 


Motorola 

MC5409 

441 -119 


Motorola 

MC54132 

457-151 

54161 

AMD 

SN54161 

430-58 


Tl 

SN54175 

439-56 


National 

DM5409 

441 -121 


National 

DM54132 

457-153 


Fairchild 

54161 

430-64 

54176 

Fairchild 

54176 

431-126 


Signetics 

5409 

441 -123 


Signetics 

54132 

457-155 


Ferranti 

ZN54161 

430-66 


Motorola 

MC54176 

431 -136 


Tl 

SN5409 

441 -125 


Tl 

SN54132 

457-157 


Motorola 

MC54161 

430-74 


National 

DM54176 

431 -144 

541 

Hybrid Sys. 

ADCM1B-8 

578-14 

54136 

Motorola 

MC54136 

446-63 


National 

DM54161 

430-76 


Tl 

SN54176 

431 -158 



ADC54tC-8 

578-15 


Tl 

SN54136 

446 -65 


Sionetics 

54161 

430-83 

54177 

Fairchild 

54177 

429-152 


OKI 

MSM541 

415-166 

5414 

Fairchild 

5414 

457-181 


Tl 

SN54161 

430-88 


Motorola 

MC54177 

429-163 


Plessey 

SL541 

840-131 


Motorola 

MC5414 

457-185 

54162 

AMD 

SN54162 

432-39 


National 

DM54177 

429-173 


Sanyo 

STK541 

905-115 


National 

DM5414 

457-187 


Fairchild 

54162 

432-41 


Tl 

SN54177 

429-185 


Signetics 

NE541 

851 -156 


Signetics 

5414 

457-189 


Motorola 

MC54162 

432-45 

54178 

Fairchild 

54178 

453-170 

5410 

Fairchild 

5410 

443-7 


Tl 

SN5414 

457-191 


National 

DM54162 

432-47 




1188-56 


Ferranti 

ZN5410 

443-11 

54141 

Motorola 

MC54141 

603-103 


Signetics 

54162 

432-49 


Tl 

SN54178 

453-178 


Motorola 

MC5410 

443-16 


National 

DM54141 

603-105 


Tl 

SN54162 

432-51 




1188-90 


National 

PM5410 

443-18 

54143 

Tl 

SN54143 

433-146 

54163 

AMD 

SN54163 

430-15 

54179 

Fairchild 

54179 

453-184 


Signetics 

5410 

443-22 

54144 

Tl 

SN54144 

433-142 


Fairchild 

54163 

430-17 




1188-58 


Tl 

SN5410 

443-24 

54145 

Fairchild 

54145 

434-54 


Ferranti 

ZN54163 

430-19 


Tl 

SN54179 

453-192 

54100 

Motorola 

MC54100 

448-13 


Motorola 

MC54145 

434 -58 


Motorola 

MC54163 

430-23 




1188-92 


Signetics 

54100 

448-15 


National 

OM54145 

434-60 


National 

DM54163 

430-25 

54180 

Fairchild 

54180 

457-1 


Tl 

SN54100 

448-17 


Sixties 

54145 

434-62 


Sgnettes 

54163 

430-27 


Ferranti 

ZN54180 

457-3 

54101 

Mitsubishi 

M54101 

916-176 


Tl 

SN54145 

434-64 


Tl 

SN54163 

430-29 


Motorola 

MC54180 

457-7 

54104 

Fairchild 

54104 

436-151 

54147 

National 

DM54147 

456-177 

54164 

AMD 

SN54164 

454-130 


National 

DM54180 

457-9 

54105 

r^rCtiiid 

54105 

436-153 


Sgnetics 

54147 

456-130 




1191 -35 


SiQi^tiCS 

54180 

457-17 

54107 

Fairchild 

54107 

438-13 


Tl 

SN54147 

456-182 


Fairchild 

■54164 

454-132 


Tl 

SN54180 

457-19 


Ferranti 

ZN54107 

438-17 

54148 

National 

DM54148 

456-153 




1191 -39 

54181 

AMD 

SN54181 

426-71 


Motorola 

MC54107 

438-26 


Sgnetics 

54148 

456-156 


Ferranti 

ZN54164 

454-135 


Fairchild 

54181 

426-75 


National 

DM54107 

438-30 


Tl 

SN54148 

456-160 




1191 -43 


Ferranti 

ZN54181 

426-77 


Signetics 

54107 

438-36 

54150 

FairchikI 

54150 

452-21 


National 

DM54164 

454-141 


Motorola 

MC54181 

426-81 


Tl 

SN54107 

438-40 


Ferranti 

ZN54150 

452 -23 




1191 -52 


Naliona! 

DM54181 

426-83 

54109 

National 

DM54109 

437-87 


Motorola 

MC54150 

452-27 


sgnetics 

54164 

454-144 


sgnetics 

54181 

426-90 


Signetics 

54109 

437-89 


National 

DM54150 

452-29 




1191 -62 


Tl 

SN64181 

426-92 


Tl 

SN54109 

437-91 


Signetics 

54150 

452-32 


T! 

SN54164 

454-146 

54182 

AMD 

SN54182 

426-147 

5411 

Fairchild 

5411 

440-185 


Tl 

SN54150 

452-34 




1191 -66 


Fairchild 

54182 

426-151 


National 

DM541 1 

440-188 

54151 

Fairchild 

54151 

451 -107 

54165 

Fairchild 

54165 

454-94 


Motorola 

MC54182 

426-155 


Signetics 

5411 

440-190 


Ferranti 

ZN54151 

451-109 




1190-123 


National 

DM54182 

426-158 


SSS 

SCL5411 

414-171 


Motorola 

MC54151 

451 -113 


Ferranti 

2N54165 

454 -96 


Signetics 

54182 

426-162 

54110 

Tl 

SN54110 

436-186 


National 

DM541 51 A 

451-115 




1190-125 


Tl 

SN54182 

426-164 

54116 

Fairchild 

54116 

448 -24 


Signetics 

54151 

451 -118 


Motorola 

MC54165 

454 -99 

54184 

Ferranti 

ZN54184 

457-62 


Sgnetics 

54116 

448-31 


Tl 

SN54151A 

451-120 




1191 -4 


National 

DM54184 

457-64 


Tl 

SN54116 

448-37 

54152 

Fairchild 

54152 

451 -54 


National 

DM54165 

454-101 


Tl 

SN54184 

457-67 

54118 

Ferranti 

ZN54118 

448-136 


Motorola 

MC54152 

451 -56 




1191 -6 




1158-24 

54119 

Ferranti 

ZN54119 

448-138 


Signetics 

54152 

451 -62 


Signetics 

54165 

454-103 

54185 

National 

DM54 185A 

457-73 

5412 

Fairchild 

5412 

443 -66 


Tl 

SN54152A 

451 -63 




1191 -8 


Tl 

SN54185A 

457-76 


Ferranti 

ZN5412 

443-69 

54153 

Fairchild 

54153 

450-134 


Tl 

SN54165 

454-105 




1158-36 


Signetics 

5412 

443-72 


Ferranti 

ZN54153 

450-137 




1191 -10 

54186 

Tl 

SN54186 

1161 -61 


Tl 

SN5412 

443-74 


Motorola 

MC54153 

450-143 

54166 

Fairchild 

54166 

454-113 

54187 

National 

DM54187 

1183-40 

54120 

Mitsubishi 

M54120 

916-177 


National 

DM54153 

450-145 




1191 -13 


Tl 

SN54187 

1183-35 


Motorola 

MC54120 

457-79 


Signetics 

54153 

450-148 


Ferranti 

ZN54166 

454-115 

54188 

Tl 

SN54188A 

1161 -45 


Tl 

SN54120 

457 -81 


Tl 

SN54153 

450-150 




1191 -15 

5419 

SSS 

SCL5419 

415-29 

54121 

Fairchild 

54121 

452-44 

54154 

AMD 

SN54154 

435-92 


National 

DM54166 

454-119 

54190 

Fairchild 

54190 

432-136 


Ferranti 

ZN54121 

452-46 


Fairchild 

54154 

435-96 




1191 -21 


Motorola 

MC54190 

432-140 


Mitsubishi 

M54121 

916-49 


Ferranti 

ZN54154 

435-98 


sgnetics 

54166 

454-121 


National 

DM54190 

432-142 


Motorola 

MC54121 

452-50 


Motorola 

MC54154 

435-104 




1191 -23 


Signetics 

54190 

432-144 


National 

DM54121 

452 -52 


National 

DM54154 

435-106 


Tl 

SN64166 

454-123 


Tl 

SN54190 

432-146 


Signetics 

54121 

452-54 


Signetics 

54154 

435-113 




1191 -27 

54191 

Fairchild 

54191 

430-145 


Tl 

SN54121 

452-56 


Tl 

SN54154 

435-117 

54167 

Fairchild 

54167 

456-129 


Ferranti 

ZN54191 

430-147 

54122 

Fairchild 

54122 

452-81 

54155 

Fairchild 

54155 

434-101 


Motorola 

MC54167 

456-131 


Motorola 

MC54191 

430-151 


Ferranti 

ZN54122 

452 -83 


Ferranti 

ZN54155 

434-103 


Tl 

SN54167 

456-134 


Nabonal 

DM54191 

430-153 


Mitsubishi 

M54122 

918-183 


Motorola 

MC54155 

434-107 

5417 

Fairchild 

5417 

435-136 


Signetics 

54191 

430-155 


Motorola 

MC54122 

452-86 


National 

DM54155 

434-109 


Motorola 

MC5417 

435-140 


Tl 

SN54191 

430-157 


Tl 

SN54122 

452-89 


Signetics 

54155 

434-112 


National 

DM5417 

435-142 

54192 

AMD 

SN54192 

432-174 

54123 

AMD 

SN54123 

452-157 


Tl 

SN54155 

434-114 


Sgnetics 

5417 

435-144 


Fairchild 

54192 

432-176 
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PART NUMBER INDEX 


Base 

Nwnber 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page4Jne 

54192 

Ferranti 

ZN54192 

432-178 

5423 

Fairchild 

5423 

446-179 

54366 

Tl 

SN54366 

429-20 

5447 

Nfitional 

DM5447A 

601-151 


Motorola 

MC54192 

432 -1 82 


Motorola 

MC5423 

446-182 




436-111 




1 160-8 


National 

DM54192 

432-186 


National 

DM5423 

446-184 

54367 

National 

DM54367 

428-16 


Signetics 

5447 

601-158 


Signetics 

54192 

■ 432-191 


Tl 

SN5423 

446-187 




436-114 


Tl 

SN5447A 

601 -162 


Tl 

SN54192 

432-193 

54246 

Tl 

SN54246 

601 -190 


Signetics 

54367A 

428 -20 

5448 

Fairchild 

5448 

601 -47 

54193 

AMD 

SN54193 

430-185 

54247 

Tl 

SN54247 

601 -164 




436-116 


Motorola 

MC5448 

601-56 


Fairchild 

54193 

430-187 

54248 

Tl 

SN54248 

601 -80 


Tl 

SN54367 

428-24 


National 

DM5448 

601 -64 


Ferranti 

ZN54193 

430-189 

54249 

Tl 

SN54249 

601 -110 




436-118 



DM5448A 

1 160-8 


Motorola 

MC54193 

430-193 

5425 

Fairchild 

5425 

446-164 

54368 

National 

DM54368 

429-14 


Signetics 

5448 

601 -74 


National 

DM54193 

430-197 


Ferranti 

ZN5425 

446-166 




436-122 


Tl 

SN5448 

601 -78 


Signetics 

54193 

431 -3 


Motorola 

MC5425 

446-170 


Signetics 

54368A 

429-18 

5449 

Fairchild 

5449 

601-88 


Tl 

SN54193 

431 -5 


National 

DM5425 

446-172 




436-1-24 


Motorola 

MC5449 

601 -96 

54194 

AMD 

SN54194 

453-92 


Tl 

SN5425 

446-175 


Tl 

SN54368 

429-21 


Tl 

SN5449 

601 -108 




1188-50 

54251 

National 

DM54251 

451 -176 




436-126 

54490 

Tl 

SN54490 

432-106 


Fairchild 

54194 

453-94 


Tl 

SN54251 

451 -178 

5437 

Fairchild 

5437 

443-157 

545 

AD 

AD545J 

871 -6 




1188-61 

54259 

AMD 

SN54259 

447-134 


Ferranti 

ZN5437 

443-159 



AD545K 

871-5 


Ferranti 

ZN54194 

453-96 


Tl 

SN54259 

447-142 


Motorola 

MC5437 

443-163 



AD545L 

869-30 




1188 -65 

5426 

Fairchild 

5426 

436-5 


National 

DM5437 

443-165 



AD545M 

869-10 


Motorola 

MC54194 

453-99 


Motorola 

MC5426 

436-8 


Sigtetics 

5437 

443-170 


Harris 

HD545 

610-15 




1188-69 


National 

DM5426 

436-10 


Tl 

SN5437 

443-172 




f 156-6 


National 

DM54194 

453-101 


Signetics 

5426 

436-16 

54376 

Tl 

SN54376 

438-140 




1 156-7 




1188-73 


Tl 

SN5426 

436-18 

5438 

Fairchild 

5438 

444 -83 


OKI 

MSM545 

416-81 


Signetics 

54194 

453-103 

54265 

Tl 

SN54265 

457-101 


Ferranti 

ZN5438 

444-86 


Signetics 

NE545B 

851 -164 




1188-83 

5427 

Fairchild 

5427 

447-8 


Motorola 

MC5438 

444-90 

5450 

Fairchild 

5450 

445-136 


Tl 

SN54194 

453-105 


Ferranti 

ZN5427 

447-10 


National 

DM5438 

444-92 


Ferranti 

ZN5450 

445-140 




1188-94 


Motorola 

MC5427 

447-14 


Signetics 

5438 

444-95 


Motorola 

MC5450 

445-145 

54195 

AMD 

SN54195 

453-3 


National 

DM5427 

447-16 


Tl 

SN5438 

444-99 


National 

DM5450 

445-147 




1188-98 


Signetics 

5427 

447-18 

5439 

Signetics 

5439 

444-97 


Signetics 

5450 

445-151 


Fairchild 

54195 

453-7 


Tl 

SN5427 

447-20 

54390 

Tl 

SN54390 

432-105 


SSS 

SCL5450 

861 -163 




1188-112 

54278 

Tl 

SN54278 

456-140 

54393 

Tl 

SN54393 

429-139 


Tl 

SN5450 

445-153 


Motorola 

MC54195 

453-12 

54279 

Fairchild 

54279 

448-111 

544 

OKI 

MSM544 

416-65 

54501 

Mitsubishi 

M54501 

620-188 




1189-7 


Signetics 

54279 

448-1-14 


Signetics 

NE544 

857-62 

54502 

Mitsubishi 

M54502 

620-189 


National 

DM54195 

453-16 


Tl 

SN54279 

448-116 




919-106 

54503 

Mitsubishi 

M54503 

621 -42 




1189-17 

5428 

Ferranti 

ZN5428 

447 -44 

5440 

Fairchild 

5440 

442-100 

54504 

Mitsubishi 

M54504 

620-71 


Signetics 

54195 

453-21 


Signetics 

5428 

447-55 


Ferranti 

ZN5440 

442-104 

54508 

Tl 

SN54508 

1 194-5 




1189-37 


Tl 

SN5428 

447-59 


Motorola 

MC5440 

442-108 

5451 

FarchHd 

5451 

445-52 


Ti 

SN54195 

453 -25 

54283 

Fairchild 

54283 

425 -26 


National 

DM5440 

442-110 


Ferranti 

ZN5451 

445-55 




1189-43 


Tl 

SN54283 

425-43 


Signetics 

5440 

442-114 


Motorola 

MC5451 

445-57 

54196 

Fairchild 

54196 ■ 

431 -128 

54284 

National 

DM54284 

425-154 


Tl 

SN5440 

442-116 


National 

DM5451 

445-59 


Motorola 

MC54196 

431 -138 


Tl 

SN54264 

425-155 

54401 

Mitsubishi 

M54401 

425 -117 


Signetics 

5451 

445-62 


National 

DM54196 

431 -146 

54285 

Tl 

SN54285 

425-158 

54402 

Mitsubishi 

M54402 

435-62 


SSS 

SCL5451 

861 -164 


Tl 

SN54196 

431 -160 

54290 

Fairchild 

54290 

431 -74 

54403 

Mitsubishi 

M54403 

454-25 


Tl 

SN5451 

445-64 

54197 

Fairchild 

54197 

429-154 


Motorola 

MC54290 

431 -84 




1190-37 

54510 

MitsUiishi 

M54510 

461 -54 


Ferranti 

ZN54197 

429-156 


Tl 

SN54290 

431 -92 

54405 

Mitsubishi 

M54405 

601 -33 

54514 

MXsubishi 

M54514 

843-74 


Motorola 

MC54197 

429-165 

54293 

Fairchild 

54293 

429-86 

54406 

Mitsubishi 

M54406 

601 -144 

54516 

Mitsui^ 

M54516 

843-49 


National 

DM54197 

429-171 


Motorote 

MC54293 

429-97 

54408 

Motorola 

MC54408 

456-189 

54517 

Mitsubishi 

M54517 

843-77 


Tl 

SN54197 

429-187 


Tl 

SN54293 

429-105 

5441 

Fairchild 

5441 

603-90 

54519 

Mitsubishi 

M54519 

843-78 

54198 

Fairchild 

54198 

454-39 

54298 

Fairchild 

54298 

439-132 


National 

DM5441 A 

603-94 

54520 

MUsufaishi 

M54520 

619-160 




1190-70 




449-127 

54410 

Mitsubishi 

M54410 

857-158 

54521 

Mitsitiishi 

M54521 

843-50 


National 

DM54198 

454-43 


Motorola 

MC54298 

439-134 

5442 

Fairchiid 

5442 

433-181 

54523 

Mitsubishi 

M54523 

843-96 




1190-78 




449-129 


Ferranti 

ZN5442 

433-187 

54524 

Mitsubishi 

M54524 

843-97 


Signetics 

54198 

454-46 


Signetics 

54298 

439-137 


Motorola 

MC5442 

433-192 

54525 

Mitsubishi 

M54525 

843-98 




1190-83 




449-131 


National 

DM5442 

434-3 

5453 

FaircNId 

5453 

445-7 


Tl 

SN54198 

454-48 


Tl 

SN54298 

439-139 


Signetics 

5442 

434-12 


Ferranti 

ZIM5453 

445-9 




1190-87 




449-134 


Tl 

SN5442A 

434-20 


Motorola 

MC5453 

445-13 

54199 

Fairchild 

54199 

454-28 

543 

OKI 

MSM543 

415-115 

54425 

Tl 

SN54425 

427-155 


National 

DM5453 

445-15 




1190-72 


Sanyo 

STK543 

907-118 

54426 

Tl 

SN54426 

427-186 


Signetics 

5453 

445-18 


National 

DM54199 

454-32 


Signetics 

NE543 

857-61 

5443 

Fairchild 

5443 

433-149 


Tl 

SN5453 

445-20 




1190-80 




919-105 


Motorola 

MC5443 

433-153 

5454 

Fairchild 

5454 

444-164 


Signetics 

54199 

454-34 

5430 

Fairchild 

5430 

441 -158 


Signetics 

5443 

433-155 


Ferranti 

ZN5454 

444-166 




1190-85 


Ferranti 

ZN5430 

441 -162 


Tl 

SN5443A 

433-157 


Motorola 

MC5454 

444-169 


Tl 

SN5j4199 

454-36 


Motorola 

MC5430 

441 -166 

5444 

Fairchild 

5444 

433-164 


National 

DM5454 

444-171 



1190-89 


National 

DM5430 

441 -168 


Motorola 

MC5444 

433-168 


Signetics 

5454 

444-174 

542 

AD 

AD542J 

872-23 


Signetics 

5430 

441 -171 


Signetics 

5444 

433-170 


Tl 

SN5454 

444-176 



AD542K 

871 -22 


Tl 

SN5430 

441-173 


Tl 

SN5444A 

433-172 

546 

Harris 

HD546 

614-22 



AD542L 

869-35 

54301 

SSS 

SCL54301 

861 -165 

5445 

Fairchild 

5445 

434-73 




1 156-6 



AD542S 

871 -21 

54302 

SSS 

SCL54302 

861 -166 


Motorola 

MC5445 

434-77 




1 156-7 


Hybrid Sys. 

ADC542B-8 

578-16 

54303 

SSS 

SCL54303 

861 -167 


National 

DM5445 

434-79 


NEC IBcro 

;iPDS46 

*2059 



ADC542C-8 

578-17 

54304 

Mitsubishi 

M54304 

425-103 


Signetics 

5445 

434-82 




1751-14 


OKI 

MSM542 

415-170 

5432 

Fairchild 

5432 

446-124 


Tl 

SN5445 

434-84 




1741 -1 


Sanyo 

STK542 

907-32 


Ferranti 

ZN5432 

446-126 

54452 

Motorola 

MC54452 

432-100 



;iPOS46C 

*2059 


Signetics 

NE542 

853-66 


National 

DM5432 

446-129 

54453 

Motorola 

MC54453 

430-11 


Signetics 

NE546 

851-46 



542 

H 182-6 


Signetics 

5432 

446-131 

54454 

Motorola 

MC54454 

433-56 

5460 

Fairchild 

5460 

445-168 

5420 

Fairchild 

5420 

442-39 


Tl 

SN5432 

446-134 

54455 

Motorola 

MC54455 

431 -66 


Ferranti 

ZN5460 

445-170 


Ferranti 

ZN5420 

442-44 

5433 

Signetics 

5433 

447-103 

54456 

Motorola 

MC54456 

425-94 


Motorola 

MC5460 

446-175 


Motorola 

MC5420 

442-47 


Tl 

SN5433 

447-105 

5446 

Fairchild 

5446 

601-176 


Naborari 

DM5460 

445-177 


National 

DM5420 

442-49 

54366 

National 

DM54365 

428-14 


Motorola 

MC5446 

601-181 


Signetics 

5460 

445-180 


Srgnetics 

5420 

442 -53 




436-99 


National 

DM5446A 

601 -183 


Tl 

SN5460 

445-182 


Tl 

SN5420 

442-55 


Sigoelics 

54365A 

428-18 




1 160-8 

54600 

Mitsubishi 

M54600 

620-72 

5421 

FarchiW 

5421 

440-148 




436-101 


Signetics 

5446 

601 -186 

54601 

Mrtsobishi 

M54601 

620-73 


Signetics 

5421 

440-150 


Tl 

SN54365 

428-22 


Tl 

SN5446A 

601 -188 

54602 

Mitsubishi 

M54602 

620-190 


SSS 

SCL5421 

415-27 




436-103 

54460 

Motorola 

MC54460 

458-51 

54603 

Mitsubishi 

M54603 

621-89 

5422 

Fairchild 

5422 

442-161 

54366 

Nabonal 

DM54366 

429-12 

54468 

Motorola 

MC54468 

455-86 

54604 

Mitsubishi 

M54604 

621-155 


Tl 

SN5422 

442-164 




436-107 




624-159 

54605 

Mteubishi 

M54605 

620-191 

54221 

AMD 

SN54221 

452-108 


Signetics 

54366A 

429-16 

5447 

F^chiW 

5447 

601 -132 

54650 

MUsubishi 

M54650 

606-5 


Tl 

SN54221 

452-112 




436-109 


Motorola 

MC5447 

601-147 

54654 

Mteubisti 

M54654 

611-39 



Arranged alptfianumerically from left to right. 
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1C MASTER 


Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Litre 

Base 

Number 

Source 

Device 

Page-Une 

54655 

Mitsubistii 

M54655 

61 1 -49 

5485 

National 

DM5485 

427-75 

550 

AD 

AD550L 

571 -47 

55107 

Fairchild 

551 07B 

614-7 

54656 

Mitsubishi 

M54656 

611-60 


Signetics 

5485 

427 -78 



AD550S 

571 -48 


Motorola 

MC55107 

613-41 

547 

NEC Micro mPOS47 

*2059 


Tl 

SN5485 

427 -82 



AD550T 

571 -49 


National 

DS55107 

613-43 




1751 -18 

5486 

Fairchild 

5486 

445-190 



AD550U 

571 -50 




614-9 




1741 -2 


Ferranti 

ZN5486 

445-192 


IMi 

MM550 

417-141 



MM55107 

898-119 



mPD547C 

*2059 


Motorola 

, MC5486 

445-197 




460-62 


RayOreon 

RM55107A 

613-46 



HPD547L 

*2059 


National 

DM5486 

446-3 


Intersil 

MM550 

574-79 


Tl 

SN55107A 

613-48 



HPD547LC 

*2059 


Signetics 

5486 

446-8 


National 

MM550 

574-81 



SN55107B 

614-11 

5470 

Fairchild 

5470 

436-190 


Tl 

SN5486 

446-12 




H 189-12 

55108 

AMD 

SN55108B 

614-13 


Ferranti 

ZN5470 

436-192 

54860 

Mitsubishi 

M54860 

854-90 



TAA550 

908-36 


Fairchild 

55108 

% 160-1 


Motorola 

MC5470 

436-195 

5488 

National 

DM5488 

1183-18 




908-41 



55108A 

613-54 


National 

DM5470 

437-3 


Tl 

SN5488A 

1183 -9 




908 -45 


Motorola 

MC55108 

613-57 


Signetics 

5470 

437-5 

5489 

National 

DM5489 

1172-106 




911-4 


National 

DS55108 

613-59 


Tl 

SN5470 

437-9 

549 

Harris 

HD549 

614-23 




911-9 




614-17 

54700 

Mitsubishi 

M54700 

1161 -101 


Signetics 

NE549 

859 -62 




911-13 



MMS5108 

898-120 

5472 

Fairchild 

5472 

436-158 

5490 

Fairnhdd 


4.?1 -79 


NEC 

^PD550 

*205? 



RM55*! 09A 

fti 9 CO 


Ferranti 

ZN5472 

436-160 


Ferranti 

ZN5490 

431 -76 




1751 -22 


Tl 

SN55108A 

614-3 


Motorola 

MC5472 

436-165 


Motorola 

MC5490 

431 -82 




1741 -3 



SN55108B 

614-19 


National 

DM5472 

436-167 


National 

DM5490 

431 -86 



(uPDSSOC 

*2059 

551088 

Fairchild 

551088B 

614-15 


Signetics 

5472 

436-170 


Signetics 

5490 

431 -88 


Plessey 

SL550 

840-132 

55109 

AMD 

SN55109 

609-52 


Tl 

SN5472 

436-171 


Tl 

SN5490A 

431 -90 




840-180 


Fairohild 

55109 

609-54 

5473 

Fairchild 

5473 

438 -1 1 

5491 

Fairchild 

5491 

454-170 



TBA550 

859-197 




f 160-1 


Ferranti 

ZN5473 

438-15 




1191 -79 


SGS 

TAA550 

857-172 


National 

DS55109 

609-58 


Motorola 

MC5473 

438 -24 


Ferranti 

ZN5491 

454-172 


Signetics 

NE550 

913-26 



MM55109 

898-121 


National 

DM5473 

438-28 




1191 -81 



SE550 

912-71 


Raytheon 

RM55109 

609-60 


Signetics 

5473 

438 -34 


Motorola 

MC5491 

454-177 



SE550L 

913-27 


Tl 

SN55109A 

609-61 


Tl 

SN5473 

438 -38 



MC5491A 

, 1 191 -86 



TAA550 

857-169 

5511 

OKI 

MSM5511 

407-152 

54730 

Mitsubishi 

M54730 

1161 -31 


National 

DM5491 A 

454-179 




908-38 

55110 

AMD 

SN55110 

610-2 

5474 

Fairchild 

5474 

438-150 



SN5491A 

1191 -88 




908-43 


Fairchild 

55110 

1 160-1 




448-68 


Signetics 

5491 

454-183 




908-47 



551 10A 

610-4 


Ferranti 

ZN5474 

438-152 




1191 -95 




911-6 


National 

DS55110 

610-8 




448 -72 


Tl 

SN5491A 

454-185 




911-11 



MM55110 

898-122 


Motorola 

MC5474 

438-157 




1191 -97 




911-15 


Raytheon 

RM55110 

610-10 


National 

DM5474 

438-159 

5492 

Fairchild 

5492 

433-68 



TBA550 

858-205 


Tl 

SN55110A 

610-11 


Signetics 

5474 

438-162 


Ferranti 

ZN5492 

433 -70 




860-2 

55113 

National 

DS55113 

609-6 




448 -80 


Motorola 

MC5492 

433-75 



550 

1 182-8 


Tl 

SN55113 

609-8 


Tl 

SN5474 

438-164 


National 

DM5492 

433 -77 

5500 

Micro Net 

MN5500 

581 -21 

55114 

National 

DS55114 

608-62 




448 -84 


Signetics 

5492 

433-79 


OKI 

MSM5500 

407-95 



MM55114 

898-123 

54740 

Mitsubishi 

M54740 

1165-74 


Tl 

SN5492A 

433-81 


Raytheon 

RC5500 

1176-99 


Tl 

SN55114 

609-4 

54741 

Mitsubishi 

M54741 

1165-75 

5493 

Fairchild 

5493 

429-82 



RM5500 

'1176-98 

55115 

Tl 

SN55115 

612-47 

5475 

Fairchild 

5475 

448-70 


Ferranti 

ZN5493 

429-88 


Siemens 

TDA5500 

860-190 

55116 

National 

MM55116 

898-124 


Motorola 

MC5475 

448 -76 


Motorola 

MC5493 

42d-95 

5501 

Micro Powe 

MP5501A 

870-51 


Tl 

SN55116 

618-50 


National 

DM5475 

448-78 


National 

DM5493 

429-99 



MP5501C 

879-49 

55117 

National 

MM55117 

898-149 


Signetics 

5475 

448-82 


Signetics 

5493 

429-101 



MP5501E 

874-8 


Tl 

SN55117 

618-52 

5476 

Fairchild 

5476 

438-91 


Tl 

SN5493A 

429-103 



MP5501F 

874-9 

55118 

National 

MM55118 

898-150 


Ferranti 

ZN5476 

438-95 

5494 

Fairchild 

5494 

453-197 



MP5501G 

879-50 


Tl 

SN55118 

618-54 


Motorola 

MC5476 

436-100 




1189-93 



MPbSOlH 

870-52 

55119 

National 

MM55t19 

898-151 


National 

DM5476 

438-102 


Ferranti 

ZN5494 

453-199 


OKI 

MSM5501 

407-107 


Tl 

SN55119 

618-56 


Signetics 

5476 

438-106 




1189-95 


Reticon 

R5501 

917-163 

5512 

Toshiba 

MSM5512 

407-113 


Tl 

SN5476 

438-107 


Motorola 

MC5494 

453 -201 


Signetics 

NE5501 

843-148 

55120 

National 

MM55120 

898-152 

5477 

Fairchild 

5477 

448 -49 




1189-98 


Tl 

TMS5501 

1760-128 

55121 

Fairchild 

55121 

1 160-1 


Motorola 

MC5477 

448 -51 


Signetics 

5494 

453-203 




1761 -15 


Natignal 

DS55121 

606-19 


Signetics 

5477 

448-53 




1189-100 




f 207-13 


Tl 

SN55121 

606-24 


Tl 

SN5477 

448-55 


Tl 

SN5494 

454 -3 




f 207-14 

55122 

Fairchild 

55122 

61 1 -26 

5479 

Motorola 

MC5479 

438-146 




1189-102 


Toshiba 

TC5501 

1175-90 




I 160-1 

548 

Hams 

HD548 

614-21 

5495 

Fairchild 

5495 

453-58 



TC5501-1 

1176-26 


National 

DS55122 

61 1 -29 


NEC Micro mPDS48 

*2051 




1188 -54 



TG5501 

413-187 



MM55122 

898-125 




1751 -12 


Ferranti 

ZN5495A 

453-60 

5502 

OKI 

MSM5502 

407-108 


Tl 

SN55122 

61 1 -33 




1740-4 




1188-63 


Signetics 

NE5502 

843-149 

55123 

Fairchild 

55123M 

606-28 



UPDS48C 

*2051 


Motorola 

MC5495A 

453-67 

5503 

OKI 

MSM5503 

407-18 

55124 

Fairchild 

55124 

611-16 

5480 

Fairchild 

5480 

425-2 




1189-51 


Signetics 

NE5503 

843-150 

55128 

Tl 

SN55128 

609-41 


Motorola 

MC5480 

425-5 


National 

DM5495 

453-70 

5504 

National 

MM5504 

574 -62 

5513 

OKI 

MSM5513 

861 -144 


Signetics 

5480 

425-8 




1188-71 


OKI 

MSM5504 

406 -87 

55138 

Silicon G 

SG5513e 

617-6 


Tl 

SN5480 

425-11 




1189-15 


Signetics 

NE5504 

843-151 


Tl 

SN55138 

617-7 

5481 

Tl 

SN5481A 

448-166 


Signetics 

5495A 

453-72 


Toshiba 

TC5504 

414-28 

5514 

OKI 

MSM5514 

861 -145 




1171 -91 




1188-80 



TC5504-1 

1181 -126 

55140 

Tl 

SN55140 

611-2 

54810 

Mitsubishi 

M54810 

462-72 


Tl 

SN5495A 

453 -74 



TCS504-2 

1182 -3 

55141 

Tl 

SN55141 

611-4 

54812 

Mitsubishi 

M54812 

461 -118 




1188 -86 

5505 

OKI 

MSM5505 

407-19 

55142 

Tl 

SN55142 

611-6 

54813 

Mitsubishi 

M54813 

461 -120 

5496 

Fairchild 

5496 

454-6 

5506 

OKI 

MSM5506 

416-167 

55143 

Tl 

SN55143 

611-8 

54814 

Mitsubishi 

M54814 

461 -67 




1190-31 

5507 

OKI 

MSM5507 

405-155 

5515 

OKI 

MSM5515 

861-146 

54815 

Mitsubishi 

M54ei5 

461-122 


Ferranti 

ZN5496 

454-8 

5508 

OKI 

MSM5508 

405-177 

55150 

Raytheon 

RM55150 

606-7 

5482 

Fairchild 

5482 

425-15 




1190-33 


Toshiba 

TC5508 

414-15 

55154 

Fairchild 

55154 

61 1 -37 


Ferranti 

ZN5482 

425-17 


Motorola 

MC5496 

454-12 




1178-10 


Raytheon 

RM55154 

611-41 


Tl 

SN5482 

425-21 




1190-38 



TC5508-1 

1178 -51 


Sllicori G 

SG55154 

61 1 -43 

5483 

Fairchild 

5483 

425-24 


National 

DM5496 

454-14 

5509 

OKI 

MSM5509 

854-109 

55157 

tl 

SN55157. 

612-35 


Ferranti 

ZN5483A 

425-28 




1190-40 

551 

Intersil 

MM551 

574 -35 

5516 

OKI 

MSM5516 

861 -45 


Motorola 

MC5483 

425-34 


Signetics 

5496 

454-16 


National 

MM551 

574 -37 

55180 

Tl 

SN55180 

455-106 


National 

DM5483 

425-36 




1190-42 




1 189-12 

55182 

Tl 

SN55182 

613-13 




1 151-7 


Tl 

SN5496 

454-18 


NEC Micro 

fiPD551 

1751 -26 

55183 

Tl 

SN55183 

609-26 


Signetics 

5483 

425-39 




1190 -46 


OKI 

MSM551 

407-164 

552 

Intersil 

MM552 

574-26 


Tl 

SN5483A 

425 -41 

5497 

Fairchild 

5497 

456-122 


Siemens 

S551 

853-100 


National 

MM552 

574-28 

5484 

Tl 

SN5484A 

448-171 


Motorola 

MC5497 

456-124 

55104 

National 

MM55104 

898-117 




H 189-12 




1171 -93 


Tl 

SN5497 

456-126 

55106 

National 

MM55106 

898-118 


NEC Micro uPD5S2 

*2059 

5485 

Fairchild 

5485 

427-62 

55 

NEC America mPC55A 

881 -34 

55107 

AMD 

SN55107B 

614-5 




1751 -19 


Ferranti 

ZN5485 

427 -66 

550 

AD 

AD550J , 

571 -45 


Fairchild 

55107 

H 160-1 



^lPD552C 

*2059 


Motorola 

MCS485 

427-71 



AD550K 

571 -46 



55 107 A 

613-38 


OKI 

MSM552 

407-83 


74 
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PART NUMBER INDEX 


Base 

NumtMT 

Sotvce 

Device 

Pagc-Une 

Base 

Number 

Source 

OeviM 

Page-Une 

552 

Siemens 

S552 

853-101 

5532 

Signetics 

NE5532 

890-17 


Sillconix 

Si552B 

574-30 



NE5S32A 

*1116 

5520 

FarchiM 

5520 

624-27 




890-18 


Micro Power 

MP5520A 

585-10 



SE5532 

*1116 



MP5520B 

585-11 




889-41 



MP5520C 

585-12 



SE5532A 

*1116 



MP5520D 

585-17 


/ 


889-42 



MP5520F 

585-13 

55325 

Fairchild 

5S325M 

620-26 



MP5520H 

585-14 


Motorola 

MC55325 

620-28 


National 

DS5520 

624-29 


National 

DS55325 

620-30 


Silicon G 

SG5520 

624-34 


Signetics 

55325 

620-32 


Tl 

SN5520 

624-38 


Silicon G 

SG55325 

620-34 

55207 

Fairchild 

55207 

613-23 


Tl 

SN55325 

620-36 

55208 

Fairchild 

55208 

613-32 

55326 

Fairchild 

55326M 

620-13 

5521 

National 

DS5521 

624-30 


Tl 

SN55326 

620-15 


OKI 

MSM5521 

407-84 

55327 

Fairchild 

55327M 

620-18 


Silicon G 

SG5521 

624-35 


Tl 

SN55327 

620-20 

5522 

National 

DS5522 

624-42 

5533 

Exar 

XR5533 

* 929 


OKI 

MSM5522 

407-85 



XR5533AC 

890-16 


Silicon G 

SG5522 

624-46 



XRS533C 

* 929 


SSS 

SCM5522 

413-154 




890-14 




1176-75 



XR5533CN 

* 929 


Tl 

SN5522 

624-50 



XRS533CP 

* 929 

55224 

Fairchild 

55224 

624-7 



XR5533M 

* 929 

55225 

Fairchild 

55225 

624-8 




889-40 

5523 

National 

DS5523 

624-43 


Signetics 

NE5533 

*1117 


OKI 

MSM5523 

851-113 




890-19 




854-187 



NES533A 

*1117 


Silicon G 

SG5523 

624-47 




890-20 

55232 

Fairchild 

55232 

624-93 



SE5533 

*1117 


Tl 

SN55232 

624-108 




889-43 

55233 

Fairchild 

55233 

624-94 



SES533A 

*1117 

55234 

FarchMd 

55234 

624-74 




889-44 


Tl 

SN55234 

624-79 

5534 

Exar 

XR5534 

* 929 

55235 

Fair(;hild 

55235 

624-75 



XR5534AC 

877-32 

55238 

Fairchild 

55238 

624-83 



XR5534AM 

877-33 


Tl 

SN55238 

624-87 



XR5S34C 

* 929 

55239 

Fairchild 

55239 

624-84 



XR5534CN 

* 929 

5524 

FarchUd 

5524 

624-5 



XR5S34CP 

* 929 


National 

DS5524 

624-14 



XR5534M 

* 929 


OKI 

MSM5524 

851 -114 


Fairchild 

5534 

624-91 




854-188 


National 

DS5534 

624-99 


Silicon G 

SG5524 

624-19 


Signetics 

NE5S34 

*1117 


Tl 

SN5524 

624-23 




877-34 

5525 

Fairchild 

5525 

624-6 



NE5534A 

*1117 


National 

DS5525 

624-15 




877-36 


Silicon G 

SG5525 

624-20 



SES534 

*1117 

5528 

Fairchild 

5528 

624-56 




877-35 


OKI 

MSM5528 

854-110 



SE5534A 

*1117 


Slicon G 

SG5528 

624-64 




877-37 


Tl 

SN5528 

624-68 


Silicon G 

SG5534 

624-104 

5529 

Fairchild 

5529 

624-57 


Tl 

NE5534 

877-38 


National 

DS5529 

624-60 



NE5534A 

877-40 


OKI 

MSM5529 

854-111 



SE5534 

877-39 


Sttcon G 

SG5529 

624-66 



SE5534A 

877-41 

553 

AD 

AD553J 

571 -51 

5535 

Fairchild 

5535 

624-92 



AD553K 

571 -52 


National 

DS5535 

624-100 



AD553U 

571 -53 


OKI 

MSM5535 

416-168 



AD553S 

571 -54 


Signebcs 

NE5535 

890-45 



AD553T 

571 -55 



SE5535 

889-21 



A0553U 

571-56 


Silicon G 

SG5535 

624-105 


NEC Micro )iP05S3 

*2059 

5536 

OKI 

MSM5536 

406-15 




1751 -15 




406-4 



mPD553C 

*2059 

5537 

Signetics 

NE5537 

*1119 

5530 

Micro Power 

MP5530 

918-50 




919-74 


MMI 

L5530 

1174-33 



SE5637 

*1119 



5530 

1174-14 




919-75 


OKI 

MSMS530 

406-118 

5538 

Fairchild 

5538 

624-112 


Panasonic 

MN5530 

853-195 


National 

DS5538 

624-116 


SiQnftIcs 

NESS30 

*1114 


OKI 

MSM5538 

406-115 




890-35 


Signetics 

NE5S38 

*1120 



SE5530 

*1114 




890-46 




889-22 



SE5538 

*1120 

5531 

Micro Power 

MP5531 

918-73 




889-23 


MMI 

L5531 

1174-34 


Silicon G 

SG5538 

624-120 



5531 

1174-17 

5539 

FairchHd 

5539 

624-113 


OKI 

MSM5531 

406-6 


National 

DS5539 

624-117 

5532 

Exar 

XRS532 

* 929 


Signetics 

NE5539 

867-96 



XR5532C 

* 929 




881-51 




890-13 



SE5539 

881-52 



XRS532CN 

* 929 


Silicon G 

SG5539 

624-121 



XR5S32CP 

* 929 

554 

National 

MM554 

575-25 



XRS532M 

* 929 


NEC America fiPC554 

8K-134 




889-39 


NEC Micro 

*2059 


Micro Power 

MP5532 

918-150 




1751-23 


Signetics 

NE5S32 

*1116 



|uiPD554C 

*2059 


Base 

Number 

Source 

Davies 

Page4jne 

555 

NEC Micro ^POSSSD 

*2055 


Raytheon 

RC555 

902-18 



RM555 

902-19 


RCA 

CA555 

902-20 



CA555C 

902-21 


Signetics 

NE555 

902-22 



SA555 

902-25 



SE555 

902-23 



555 

1 182-8 


Silicon G 

SG555 

902-26 



SG555C 

902-27 


Siliconix 

.SI555B 

573-69 


Tl 

NE556 

902-33 



SE555 

902-32 

5550 

Panasonic 

MN5550 

853-197 

5551 

Signetics 

NE5551 

*1122 




911-17 



SE55S1 

*1122 




911-18 

55516 

Harris 

HC55516 

1 170-17 



HC55516-2 

900-73 



HC55516-8 

900-74 



HC55516-9 

900-75 


Exar 

XRL555 

* 923 

902-7 


XRL555CN 

* 923 


XRL555CP 

* 923 


XRI.555M 

* 923 


XR555C 

902-5 


XR555M 

902-6 

Fairchild 

(iA555C 

902-8 

InlersH 

MM555 

573-65 


NE555 

902-10 


SE555 

902-11 

National 

LM555 

1 178-17 


LM555C 

902-15 


LM555M 

902-16 


MM555 

573-67 

NEC Micro fiPTOK 

*2055 

1751-28 


Signetics NE5552 


Signetics NE55S3 


*1122 

911-19 

*1122 

911-20 

*1122 

91 1 -25 


SE5553 

*1122 

911-26 

HC55532 

1 170-17 

HC55532-2 

900-76 

HC55532-8 

900-77 

I-IC55532-9 

900-78 

MM5554 

856-144 


Signetics NE5S54 


National MM5555 

Signetics NE5555 


SSS SCM5555 


Nation^ MM5556 
Panasonic MN5556 


*1122 

911-46 

914-2 

*1122 

911-47 

857-26 

*1122 

911-30 

*1122 

911-31 

413-144 

1173-26 

857-27 

853-198 


National 

MM5559 

463-29 

857-7 

1192-77 

AMD 

NE556 

902-93 


SE556 

902-94 

Exar 

XR556C 

902-95 


XR556M 

902-96 

FarchUd 

fjiA556 

902-97 

Intersil 

NE556 

902-98 


SE556 

902-99 

National 

LM556 

902-102 


LM556C 

902-103 

NEC Micro fiPD5S6 

*2065 



1751 -29 


ftPOSSBB 

*2065 ' 

Raytheon 

RC556 

902-104 


RM556 

902-105 

Siemens 

S556 

856-74 

Signetics 

NE556 

902-107 


SA556 

902-109 


SE556 

902-108 

Silicon G 

SG556 

902-110 


SG656C 

902-111 

Tl 

NE556 

902-112 


SE556 

902-113 

MMI 

L5560 

1172-117 


5560 

1172-104 

Signetics 

NE5S60 

*im 

914-40 


SE5560 

914-41 

MMI 

L5561 

1172-118 


5561 

1172-105 

OKI 

MSM5562 

406-4 

OKI 

MSM5563 

406-11 

OKI 

MSM5564 

406-9 

OKI 

MSM5576 

405-143 


Arranged alphanumerically from left to right. 
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1C MASTER 


Base 

Number 

Source 

Device 

Page-Lme 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

5577 

OKI 

MSM5577 

405-114 

5612 

Harris 

HiS612-8 

* 718 

566 

AD 

AD566T 


593-26 

57S585 

MMI 

57S585 

, 426-182 

558 

NEC Amenca j»PC558 

854-48 




594-4 


National 

LM566 


899-78 

57S586 

MMI 

57S586 

427-130 




860-32 

562 

AD 

A0562K/BCD 

597-48 



LM566C 


899-79 

57S587 

MMI 

57S587 

427-127 




917-14 



AD562K/BIN 

594-43 


NEC America fiPC566 


853-10 

57S588 

MMI 

57S588 

427-133 


Signetics 

NE558 

902-139 



AD662SyBCD 

597-49 


Signetics 

NE566 


899-84 

57S589 

MMI 

57S589 

427-137 



SA558 

902-140 



AD562S/BIN 

593-33 



SE566 


899-85 

570 

Hitachi 

SAS570 

857-113 



SE558 

902 - 1 41 


Analogic 

MN562-AD-BCD 

598-40 



566 

II 

182-8 


Motorola 

MHW570 

858-21 

5580 

Fairchild ’ 

5580 

624-114 



MN562-AD-8iN 

594 -47 

567 

Exar 

XR567 


900-128 


NEC America nPC570 

859-89 


OKI 

MSM5580 

406-7 



MN562-I[)-BCD 

598-41 




1 

170-11 


Plessey 

TAA570 

860-44 

5583 

OKI 

MSM5583 

406-13 



MN562-ID-BIN 

595-2 



XR567C 


898-165 


Siemens 

SAS570 

857-115 

559 

AD 

AD559K 

587-10 



MN662-KD-BCD 

598-42 





900-129 




858-69 



AD559S 

587 -1 1 



MN562-KO-BIN 

595-3 



XR567M 


898-166 


Signetics 

NE570 

*1112 


Motorola 

MHW559 

858-17 



MN662-SD-BC0 

598-8 


National 

LM567 


898-169 




900-52 


Signetics 

NE559 

902-143 



MN562-SD-BIN 

593-38 





900-132 



SE570 

*1112 



SA559 

902-144 


Harris 

HIS62-2 

* 713 



LM567C 


898-170 




900-53 



SEb59 

902-145 




593 -30 





900-133 



TBA570 

00 ) -yo 

5596 

Signetics 

N5596 

915-139 



HI562-4 

* 713 


Signetics 

NE567 


898-173 


Telefunken 

TBA570 

851 -102 

560 

Cherry 

CS560 

919-159 




594 -24 





900-137 

5700 

National 

LX5700 

919-146 


Fairchild 

TBA560 

858-100 



HI562-5 

* 713 



SE567 


898-174 




1 1.92-2 


Hitachi 

3A3560 

857-112 




594-25 





900-138 




1 192-4 


MotoroiS 

MHVvSGO 

358-18 



HtS62-8 

* 713 



567 

1 

182-8 

, 5701 

MM! 

5701 

427-35 


National 

TBA560 

858-129 




593-31 

57LS300 

MMI 

57LS300 

* 

768 




1763 -35 


Plessey 

SL560 

840-133 


Motorola 

MHW562 

858-20 





458-189 




1 204-11 



TBA560 

858-156 


NEC America 

nPC562 

858-131 





608-27 


Panasonic 

MN5701 

853-199 


Siemens 

SAS560 

857-114 


PMI 

SSS562AyBCD 

598 -37 

57LS301 

MMI 

57LS301 

A 

768 


Reticon 

R5701 

915-114 




858-67 



SSS562A/BIN 

594-45 





459-45 

5703 

Sprague 

UDN-5703A 

621 -133 


Signetics 

NE560 

899-62 



SSS662K/BCD 

598-38 





607-44 



UDS-5703H 

621 -134 



SE560 

899-63 



SSS562K/BIN 

594 -46 

57LS304 

MMI 

S7LS304 

* 

768 

5704 

National 

MM5704 

f 157-10 



TBA560 

859-2 



SSS562S/BCD 

598-7 





459-78 

5706 

Sprague 

UDN-5706A 

436-37 



560 

H 182-8 



SSS562S/BIN 

593-34 





607 -48 



UDS-5706H 

436-38 


Telefunken 

TBA560 

859-36 


Signetics 

NE562 

899-67 

57LS305 

MMI 

57LS305 

* 

774 




620-145 


Tl 

TL560C 

916-178 



SE562 

899-68 





459-119 

5707 

Sprague 

UDN-5707A 

620-157 

5600 

int0rsil 

IM5600C 

1161 -43 



562 

1 182-8 





618-13 



UDS-5707H 

620-158 



IM5600CF 

1161 -53 

5621 

OKI 

MSM5621 

409-12 

57LS306 

MMI 

57LS306 

* 

768 

571 

AD 

AD571J 

580-29 



IM5600M 

1161 -44 

5623 

. Intersil 

IM5623C 

1161 -114 





458-191 



AD571K 

580-20 


National 

LX5600 

919-145 



IM5623M 

1161 -115 





459-23 



AD571S 

580-30 




H 192-2 

5624 

Intersil 

IM5624C 

1163 -55 





608-31 


NEC America pPC571 

852-80 




% 192-3 



IM5624M 

1163 -56 

57LS307 

MMI 

57LS307 

* 

768 


Plessey 

SL571 

840-192 




H 192-6 

5625 

Intersil 

IM5625C 

1164-34 





458-193 


Signetics 

NE571 

*1112 


Signetics 

SD5600 

570 -80 



IM5625M 

1164-67 





459-25' 




900-54 

5601 

Reticon 

R5601-1 

919-174 

563 

AD 

AD563J/BCD 

598-3 





608-35 



SE571 

*1112 



R5601-2 

919-175 



AD563J/B!N 

594-44 

57LS310 

MMI 

57LS310 

A 

774 




893-11 

5602 

Reticon 

R5602 

919-171 



AD563K/BCD 

598-4 





459-121 

5710 

Panasonic 

MN5710 

853-200 

5603 

Intersil 

IM5603AC 

1161 -111 



AD563K/BIN 

593-35 





618-14 

57100 

National 

MM57100 

856-25 



IM5603AIVI 

1161 -112 



AD563S 

916-24 

57LS313 

MMI 

57LS313 

A 

509 

57103 

Nationai 

MM57103 

853-176 

5604 

Intersil 

IM5604C 

1163-52 



AD563S/BCD 

598-5 





440-51 

57104 

National 

MM57104 

853-177 



IM5604M 

1163-53 



AD563S/BIN 

593 -36 

57LS314 

MMI 

57LS314 

* 

509 

57105 

National 

MM57105 

856-26 

5605 

Intersii 

IM5605C 

1164 -23 



AD563T/BCD 

598-6 





440-119 

57106 

National 

MM57106 

856-27 



IM5605M 

1164-59 



AD563T/BIN 

593-37 

57LS315 

MMI 

57LS315 


440-141 

57109 

National 

MM57109 

853-178 

5608 

Harris 

HI5608 

* 730 


Analogic 

MN563-JD-BCD 

598-43 

57LS376 

MMI 

57LS376 

* 

505 




1756-145 



HI560S-2 

* 730 



MN563-JD-BIN 

595-4 





440-104 




1763-68 




585-28 



MN563-KD-BCD 

598-44 

57LS380 

MMI 

S7LS380 

A 

505 




11 205-13 



HI5608-4 

* 730 



MN5634<D-BIN 

595-5 





448-2 

5711 

Sgnetics 

UDN5711 

620-125 




585-29 



MN663-SD-BCD 

598-9 

57S300 

MMI 

S7S300 

A 

768 


Sprague 

UDN-571 1 

620-127 



HtS608-S 

* 730 



MtBeS-SO-BIN 

593-39 





459-13 

57110 

MMI 

57110 

1763-38 




585-30 



MN563-TI>eCS 

598-45 





608-29 




1763-76 



HI560B-8 

* 730 



MN563-TD-8IN 

595 -6 

57S301 

MMI 

57S301 

A 

768 

5712 

Harris 

HI5712 

595-39 




585-31 


OKI 

MSM563 

408-158 





459-62 


Signetics 

UDN5712 

621 -33 

561 

AD 

AD561J 

590-13 

564 

AD 

AD564/BIN 

593-40 





607-46 


Sprague 

UDN-571 2 

621 -35 



AD561K 

589-44 



AD564J/BCD 

598-10 

57S304 

MMI 

57S304 

A 

768 

57123 

National 

MM57123 

853-168 



AD561S 

590-14 



AD564J/BIN 

595-27 





459-95 

57126 

National 

MM57126 

1756-140 



AD561T 

589-45 



AD564K/BCD 

598-11 





607-50 




1756-154 


Motorola 

MHW561 

858-19 



A0564S/BCD 

598-12 

57S306 

MMI 

S7S306 

A 

768 

5713 

Sgnetics 

UDN5713 

621 -122 


OKI 

MSM561 

408-181 



AD564S/BIN 

593-41 





459-15 


Sprague 

UDN-571 3 

621 -124 




602-8 



AD564T/BCD 

598-13 





459 -27 

57135 

National 

MM57135 

1756-137 


Plessey 

SL561 

853 -20 



AD564T/BIN 

593-42 





608-33 

57136 

National 

MM57136 

1756-138 


Sgnebcs 

NE561 

899 -64 


OKI 

MSM564 

408-71 

57S307 

MMI 

S7S307 

A 

766 

5714 

Signetics 

UDN5714 

621 -188 



SE561 

899-65 


Siemens 

SM564 

859-74 





459-17 


Sprague 

UDN-571 4 

621 -190 



561 

11 182-8 


Signetics 

NES64 

*1111 





459-29 

57140 

National 

MM57140 

1756-146 

5610 

Harris 

HI5610-2 

* 724 




898-50 





608-37 




1740-3 




589-47 



SE564 

*1111 

57S373 

MMI 

57S373 

A 

505 

57186 

National 

MM57186 

856-28 



HI5610-4 

* 724 




898-51 





447-190 

57190 

National 

MM57190 

854-55 




589-48 

565 

AD 

AD565J 

594 -23 

57S374 

MMI 

57S374 

A 

505 




898-92 



HI5610-5 

* 724 



AD565K 

' 593-27 





440-96 

572 

AD 

AD572A 

581 -15 




590-2 



AD565S 

593-28 

57S376 

MMI 

57S376 

A 

505 



AD672B 

581 -16 



HIS610-8 

* 724 



AD565T 

593-29 





440-108 



AD572S 

581 -17 




590-3 


Motorola 

LM565 

899-59 

57S378 

MMI 

57S378 

A 

505 


Motorola 

MHW572 

858-22 


Intersil 

IM5610C 

1161 -47 


National 

LM565 

899-60 





440-110 

5725 

National 

MM5725 

853-156 



IM5610CF 

1161 -54 




fl 185-17 

57S380 

MMI 

57S380 

A 

505 

573 

NEC Amenca pPC573 

853-11 



IM5610M 

1161 -48 



LM565C 

699-61 





448-6 


OKI 

MSM573A 

1176-22 

5612 

Harris 

HIS612'2 

* 718 


Signetics 

NE565 

899-69 

57S382 

MMI 

57S382 

A 

505 

5733 

Sprague 

UDN-5733A 

621 -195 




593 -47 



SE565 

899-70 





448-8 



UDS-5733H 

621 -196 



HI5612-4 

* 718 



565 

H 182-8 

57S581 

MMI 

57S581 


426-138 

5734 

National 

MM5734 

853-157 




594-2 

566 

AD 

AD566J 

594 -20 

57S582 

MMI 

57S582 


426-140 

5736 

National 

MM5736 

853-158 



HI5612-5 

» 718 



AD566K 

593-24 

57S583 

MMI 

57S583 


426-178 




1 155-9 




594-3 



AD566S 

593-25 

57S584 

MMI 

57S584 


426-180 

5737 

National 

MM5737 

853-159 
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5738 

National 

MM5738 

853-160 

581 

AD 

AD581J 

864-81 

5739 

National 

MM5739 

853-161 




918-120 




1 155-9 



AD581K 

864-82 

574 

AD 

AD574J 

582-25 




918-121 



AD574K 

581 -24 



AD581L 

918-122 



AD574S 

581 -25 



AD581S 

918-123 



AD574T 

581 -26 



AD581T 

918-124 


OKI 

MSM574 

1178-80 



AD581U 

918-125 

5740 

National 

MM5740 

605-21 


Hybrid Sys. 

ADC581812 

581 -22 




1 157-11 



ADC581C-12 

581 -23 

57401 

MMI 

57401 

*1472 


OKI 

MSM581 

411-87 




1159-86 

5810 

Intel 

5810 

861 -79 




1763-41 


National 

MM5810 

858-56 



57401 A 

*1476 


OKI 

MSM5810 

856-94 




1159-89 

58100 

National 

MM58100 

900-16 

57402 

MMt 

57402A 

*1476 

58101 

National 

MM5ei01 

861 -172 




1159-91 

58102 

National 

MM58102 

861 -173 

5745 

National 

MM5745 

605-12 

58104 

National 

MM58104 

861 -112 

5746 

National 

MM5746 

605-11 

58106 

National 

MM58106 

858-58 

575 

NEC America fiPC575 

860-33 

5811 

OKI 

MSM581 1 

856-95 


OKI 

MSM575 

1183-1 

58115 

National 

MM58115 

861 -113 



MSM575A 

1157-36 

58117 

Nationai 

MM581 17 

861 -114 


Signetics 

NE575 

898-141 

58118 

National 

MM58118 

861 -115 

5750 

Panasonic 

MN5750 

853-201 

58119 

National 

MM58119 

861 -116 

57508 

MMI 

57508 

Hi 498 

58120 

National 

MM58120 

861 -117 




426-12 

58127 

National 

MM58127 

861 -126 

57516 

MMI 

57516 

* 498 

58128 

National 

MM58128 

861 -127 




426-43 

58129 

National 

MM58129 

861 -128 

57518 

MMI 

57518 

* 498 

58130 

National 

MM58130 

861 -129 




426-45 

5814 

OKI 

MSM5814 

856-96 

5752 

Panasonic 

■MN5752 

853-202 

58143 

National 

MM5S143 

854-166 

57558 

MMI 

57558 

* 495 

58144 

National 

MM58144 

854-167 




426-3 

5815 

OKI 

MSM5815 

856-97 



57558-1 

* 495 

58150 

National 

MM58150 

900-29 




426-5 

58155 

Mitsubishi 

M58155-3 

1169-60 

57559 

MMI 

57559 

426-15 

5816 

OKI 

MSM5816 

856-98 

5758 

National 

MM5758 

853-162 

58190 

National 

MM58190 

861 -130 

57588 

MMI 

57588 

1763-44 

58192 

National 

MM58192 

861 -131 

576 

NEC America fiPC576 

860-34 

58193 

National 

MM5ei93 

861-132 

5760 

National 

MM5760 

853-163 

582 

AD 

AD582 

919-18 

5762 

National 

MM5762 

853-164 



AD582S 

919-19 

5763 

National 

MM5763 

853-165 


OKI 

MSM582 

404-76 

5764 

National 

MM5764 

853-166 


Signetics 

NE582 

603-15 

5765 

National 

MM5765 

853-167 




622-72 

5766 

National 

MM5766 

853-169 

5821 

EA 

EA5821 

856-154 

5767 

National 

MM5767 

853-170 

5823 

EA 

EA5823 

856-140 

577 

NEC America ftPC577 

851-63 


National 

MM5823 

856-145 

5777 

National 

MM5777 

853-171 

5824 

EA 

EA5824 

856-141 

578 

NEC America fiPC578 

852-81 


National 

MM5824 

856-146 

5780 

National 

MM5780 

853-172 

5829 

National 

MM5829 

861 -118 

5781 

National 

MM5781 

1756-135 

583 

AD 

AD583K 

919-20 




1740-1 



AD583S 

919-21 

5782 

National 

MM5782 

1756-133 


Gl > 

C/CF583 

853-106 




1740-1 

5832 

National 

MM5832 

857-28 

5785 

National 

MM5785 

1756-142 

5833 

National 

MM5833 

857-29 




1756-152 

58333 

Mitsubishi 

M58333 

1186-84 

5788 

National 

MM5788 

1756-148 

5837 

Nabonal 

MM5837 

856-176 

5789 

National 

MM5789 

856-23 




917-132 

5790 

Sprague 

UDS-5790 

462-187 




1 174-5 




621 -55 

584 

AD 

AD584J 

918-65 




917-179 



AD584K 

918-67 

5791 

National 

MM5791 

853-173 



AD584L 

918-68 


Sprague 

UDS-5791 

462-188 



AD584S 

918-69 




621 -56 



AD584T 

918-70 




917-180 



AD584U 

918-71 

5794 

National 

MM5794 

853-174 

5840 

National 

MM5840 

1 175-19 

5795 

National 

MM5795 

853-175 

5841 

Nationar 

MM5841 

858-57 

5799 

National 

MM5799 

' 1756-144 

58412 

Mitsubishi 

M58412 

854-148 




1740-2 

58413 

Mitsubishi 

M58413 

854-149 

580 

AD 

AD580J 

918-44 

58478 

Mitsubishi 

M58478 

414-182 



AD580K 

918-45 

58479 

Mitsubishi 

M58479 

902-130 



AD580L 

918-46 

58482 

Mitsubtshi 

M58482 

902-132 



AD580S 

918-47 

585 

Gl 

C/CF585 

853-107 



AD580T 

918-48 


NEC America /iPC585 

855-135 



AD580U 

918-49 

58502 

Mitsubishi 

M58502 

1187-34 


Cherry 

CS580 

854-47 

58503 

Mitsubishi 

M5e503 

1187-63 


Motorola 

MHW580 

858-23 

58504 

Mitsubishi 

M58504 

1187-79 


NEC America fiPC580 

858-132 

58531 

Mitsubishi 

M58531 

1174-56 


OKI 

MSM580 

404-26 

58533 

MitsubisN 

M58533 

1169-20 


Siemens 

SAS580 

857-116 

58561 

Mitsubishi 

M58561 

1159-41 




858-70 

58563 

Misubishi 

M58563-1 

1162-109 


SigneUcs 

NE580 

* 805 

586 

Signetics 

NE586 

601 -15 




603-86 

5860 

National 

MM5860 

861 -119 



TCA580 

901-71 

58601 

National 

MM58e01 

861 -120 




916-167 

58609 

Mitsubishi 

M58609 

605-17 

5807 

OKI 

MSM5807 

898-132 

58620 

Mitsubishi 

M58620 

605-28 
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Number Source 
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Base 
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Base 
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Page-Line 

6061 

MMI 

6061 

1157-9 

6100 

Intersil 

IM6100 

1! 201 -6 

6209 

MMI 

6209-1 

*1466 

6289 

MMI 

6289-1 

1185-7 

6062 

MMI 

6062 

1157-26 




1 204-5 




1183-59 



6289-2 

*1469 

607 

CMA 

FX607 

901 -160 




H 204-6 

621 

Plessey 

SL621C 

839-13 




1184-90 


NEC America piPB607B 

422-10 




1 204-7 


SGS 

TAA621 

f 176-5 

629 

Data General MN629 

1752-41 


Panasonic 

AN607 

840-129 




204-8 

6210 

MMI 

6210-1 

*1466 


SGS 

H629 

856-169 


Siemens 

S607 

1184 -70 



iM6100A 

1756-160 




1 1 83 -54 

6290 

MMI 

6290 

1157-61 


Tl 

TL607C 

570-51 



IM6100C 

1756-161 

6216 

Intersil 

IH6216C 

576-13 

6291 

MMI 

6291 

1157 -63 



TL607I 

570-48 



IM6100M 

1757-16 



IH6216M 

576-14 

6292 

MMI 

6292 

1157-121 



TL607M 

570-49 


Toshiba 

TD6100 

433-66 

622 

Plessey 

SL622C 

839-17 

6293 

MMI 

6293 

1157-123 

6070 

AMD 

AM6070AC 

589-6 

6101 

Harris 

HD6101-2 

1757-18 

6225 

MMI 

6225-1 

*1466 

63LS080 

MMI 

63LS080 

*1458 




599-17 



HD6101-5 

1757-19 




1184-8 




1161 -11 



AM6070AM 

589-7 



HD6101A-2 

1757-20 

623 

Plessey 

SL623C 

851 -116 

63LS081 

MMI 

63LS081 

*1458 




599-18 



HD6101A-9 

1757-21 




857-98 




1161 -14 



AM6070C 

589-14 



HD6101C-9 

1757-22 

6230 

MMI 

6230-1 

*1466 

63LS140 

MMI 

63LS140 

*1458 




599-20 


Intersil 

IM6101A 

1757-23 




1183-11 




1161 -92 



AM5C7CM 

S83 G 



AW 

1 757 -24 

8231 

MM! 

G23M 

>1486 


MMI 

531.5141 

,14£S 




599-21 


Toshiba 

TD6101 

898-82 




1183-13 




1161 -95 


Panasonic 

MN6070 

854-113 




899-30 

6235 

MMI 

6235-1 

*1466 

63LS1640 

MMI 

63LS1640 

*1458 




861 -152 

6102 

Intersil 

IM6102A 

1757-40 




1183-66 




1168-13 

6071 

AMD 

AM6071.AC 

589-8 



IM6 102 AM 

1757-41 

6236 

MMI 

6236-1 

*1466 

63LS1641 

MMI 

63LS1641 

*1458 




593-10 


Toshiba 

TD6102 

898 -83 




1 1 83 -67 




1168-14 



AM6071AM 

589-9 




898-190 

624 

Plessey 

SL624C 

851 -93 

63LS1680 

MMI 

63LS1680 

*1458 




593-11 

6103 

Intersil 

IM6103 

1757-43 




851 -109 




1167-75 



AM6071C 

589-16 



IM6103M 

1757-44 




857-99 

63LS1681 

MMI 

63LS1681 

*1458 




593-16 

6104 

Zilog 

Z6104-2 

1181 -11 

6240 

MMI 

6240-1 

*1466 




1167-80 



AM6071M 

589-17 



Z6104-3 

1181 -38 




1184-32 

63LS240 

MMI 

63LS240 

*1458 




593-17 



Z6 104-4 

1181 -61 

6241 

MMI 

6241-1 

*1466 




1163-21 


MMI 

6071 

1157-52 



Z6104-5 

1181 -84 




1184-33 

63LS241 

MMI 

63LS241 

*1458 

6072 

AMD 

AM6072C 

589-24 

611 

Plessey 

SL611C 

840-136 

6248 

MMI 

6248-1 

*1466 




1163-25 




599-24 


SGS 

TAA61 1 

852-20 




1184-21 

63LS280 

MMI 

63LS280 

*1458 



AM6072M 

589-25 




% 176-5 

6249 

MMI 

6249-1 

*1466 




1162-40 




599-25 


Unitrode 

PIC61 1 

914-60 




1184-23 

63LS281 

MMI 

63LS281 

*1458 


MMI 

6072 

1157-54 

6116 

Intersil 

IH6116C 

576-50 

625 

Plessey 

TBA625A 

903-33 




1162-41 

6073 

AMD 

AM6073C 

589-26 



IH6116M 

576-51 



TBA625B 

905-88 

63LS440 

MMI 

63LS440 

*1458 




593-21 


Sprague 

UDN-6116 

602-87 



TBA625C 

906-64 




1165-35 



AM6073M 

589-27 


Zilog 

Z6116-2 

1170-87 


RTC 

MS625 

416-79 

63LS441 

MMI 

63LS441 

*1458 




593-22 



Z6116-3 

1170-107 




1193-18 




1165-37 


MMI 

6073 

1157-103 



Z6116-4 

1171 -3 


Unitrode 

PIC625 

914-61 

63LS480 

MMI 

63LS460 

*1458 

6074 

MMI 

6074 

1157-105 

6118 

Exar 

XR6118 

* 931 

6250 

MMI 

6250-1 

*1466 




1164-5 

6078 

RCA 

CA6078A 

866-22 




602-94 




1184-71 

63LS481 

MMI 

63LS481 

*1458 




877-5 



XR6118N 

* 931 

6251 

MMI 

6251-1 

*1466 




1164-11 
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Panasonic 

AN608 

840-130 



XR6118P 

* 931 




1184-73 

63LS482 

MMI 

63LS482 

*1458 

6080 

AMD 

AM6080AC 

586-2 


Sprague 

UDN-6118 

602-97 

6252 

MMI 

6252-1 

*1466 




1164-8 



AM6080AM 

586-3 
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Plessey 

SL612C 
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1184-72 
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MMI 

63LS483 

*1458 



AM6080C 

586-40 
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MS612 

416-50 

6253 

MMI 

6253-1 

*1466 




1164-14 



AM6080M 

586-41 




1192 -92 




1184-74 

63LS840 

MMI 

63LS840 

*1458 


Panasonic 

MN6080 

854 -64 

6126 

Sprague 

UDN-6126 

602-88 

6255 

MMI 

6255-1 

*1469 




1167-32 

6081 

AMD 

AM6081AC 

586-4 

6128 

Exar 

XR6128 

602-95 




1185-70 

63LS841 

MMI 

63LS841 

*1458 



AM6081AM 

586-5 


Sprague 

UDN-6128 

602-98 

6256 

MMI 
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*1469 
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SL613C 
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1185-71 
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63LS880 

*1458 
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586-43 




840-194 
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f 160-15 

6260 

MMI 
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6147 
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MMI 
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1161 -72 
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MMI 
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*1469 
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61 
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MMI 
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1185-67 
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MMI 
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MMI 
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*1469 

63PS482 
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^ Indicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted. 

• Indicates entire Application Note is provided on the page noted. 
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1165-17 
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MMI 
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1181 -91 
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Intersil 

IM6504 
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Synertek 

SY6505 

1757-78 
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MMI 
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R6506 

1757-68 
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1757-79 

63S483 
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*1453 
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6507 

Rockwell 
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1757-69 
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*1453 
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631 
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1758-122 




1758-77 




1757-143 




426-44 

68A50 

AMI 

S68A50 

*1818 

68B54 

Fairchild 

F68BS4 

*1887 




1736-3 

67518 

MMI 

67518 

* 498 




1758-85 




1758-106 



MC6809E 

*2005 




426-46 




1763-136 


Motorola 

MC68B54 

*1971 




1757-165 

67558 

MMI 

67558 

* 495 


Fairchild 

F68A50 

*1887 




1758-113 

681 

Datel 

DAC-681 

* 674 




426-4 




1758-89 

680 

Motorola 

MC680 

423-6 



DAC-681C 

* 674 




1763-45 




1763-140 


Plessey 

SL680 

915-161 




593-23 



67558-1 

* 495 


Motorola 

MC68A50 

*1977 


RTC 

MS680 

861 -156 



DAC-681M 

* 674 




426-6 




1758-98 

6800 

AMI 

S6800 

*1776 




594-19 



Arranged alphanumerically from left to right. 
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Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Nwnber 

Source 

Device 

Page-Une 

681 

Motorola 

MC681 

423-13 

68316 

Fairchild 

F68316 

*1889 

6850 

AMI 

S6850 

625-4 

68701 

Motorola 

MC68701 

1757-181 


RTC 

MS681 

861 -157 




1759-14 




1758-83 

68708 

Faarchfld 

F68708 

*1887 

6810 

AMI 

S6810 

*1790 



F88316L 

*1889 




1763-134 




1166-99 




1173-65 



F68316P 

*1889 



S68S0M 

*1818 


Motorola 

MCM68708L 

1166-108 




1758-163 


Motorola 

F68316 

1186-38 




1758-84 



MCM68708ML 

1166-107 



S681M 

*1790 



MCM68316 

1158 -74 




1763-135 

6871 

Motorola 

MC6871 

1758-17 




1758-164 

68317 

Fairchild 

F68317 

1759-17 


Fairchild 

F68S0 

*1887 

68716 

Fairchild 

F68716 

*1887 



S6810M 

*1794 

6832 

Motorola 

MCM6832 

1186-40 




*1891 




1167-104 




1758-165 




1186-48 




625-6 

6875 

Motorola 

MC6e75 

1758-18 


Fairchild 

Fcaio 

*1987 



MC6832 

1759-18 




1758-86 




1 204-21 




*1888 

68332 

AMI 

S68332 

*1216 




1763-139 

688 

Motorola 

MC688 

423-96 




1173-62 




1186 -80 



F6850L 

*1891 




1 182-3 



' 

1758-169 

6834 

AMI 

S6834 

*1809 



F68S0P 

*1891 

6880 

Motorola 

MC6880 

616-5 



F6810L 

*1888 




1164-105 


Fujitsu 

MBL6850E 

1758-91 




1758-154 



F6810P 

*1888 




fl 194-10 



M8L6850H 

1758-92 

6881 

Motorola 

MC6881 

458-55 


wioioroia 

iviCivibttio 

1/58-1/4 



S6834-1 

*1809 



MBL6850N 

1758-93 




1758-11 



MCM6810A 

1173-56 




1164-110 


Motorola 

MC6850 

*1977 

6885 

Motorola 

MC68e5 

1758-6 



MCM6810A-1 

1173-64 

684 

Motorola 

MC684 

423-35 




625-8 

6886 

Motorola 

MC6886 

1758-7 



MCM6810M 

1758-175 

6840 

AMI 

S6840 

*1813 




1758-96 

6887 

Motorola 

MC6887 

1758-8 


StSrTi&ns 

SAS6810 

857 -113 




1758-52 




1763-141 

6886 

Motorola 

MC6886 

1756-9 

5814 

Fairchild 

F6814 

*1887 


Fsirchird 

F8840 

*1887 




1 156-13 

6889 

Molofols 

MC688S 

458-108 

6816 

Fairchild 

F6816 

*1887 




*1890 



MC6850M 

*1977 




616-18 

682 

Motorola 

MC682 

424-18 




1758-54 




1758-97 




1758-155 


RTC 

MS682 

861 -158 



F6840L 

*1890 

6852 

AMI 

S6852 

*1822 

689 

Gl 

CF689 

853-121 

6820 

AMI 

86820 

*1802 



F6840P 

*1890 




1758-64 



CF689/HV 

853-122 




1758-126 


Fujitsu 

MBL6840 

1758-57 


Fairchild 

F6852 

*1887 



C689D 

853-123 




1763-153 


Motorola 

MC684C 

*1989 




*1891 


Motorola 

MC689 

423-14 


Fairchild 

F6820 

*1887 




1758-59 




1758-66 

690 

Motorola 

MC690 

423-7 




1758-132 



MC8840M 

*1989 




1763-131 

691 

Motorola 

MC691 

424-60 




1763-159 




1758-60 



F68S2L 

*1891 

693 

Motorola 

MC693 

423-146 


Fujitsu 

MBL6820E 

1758-138 

6842 

Motorola 

MPQ6842 

1758-20 



F68S2P 

*1891 




424-71 



MBL6820H 

1758-139 

6843 

Fairchild 

F6S43 

*1887 


Fujitsu 

MBL6852E 

1758-70 




621 -40 



MBL6820N 

1758-140 




1758-42 



MBt6852H 

1758-71 

696 

Motorola 

MC696 

424 -53 


Motorola 

MC6820 

1758-146 


Motorola 

MC6843 

*1987 



MBL6852N 

1758-72 

697 

Motorola 

MC697 

423-8 




1763-166 




1758-44 


Motorola 

MC6852 

*1973 

699 

Motorola 

MC699 

423-67 



M6820 

1 199-7 

6844 

Fairchild 

F6644 

*1887 




1758-74 

7 

Tetatyne C 

CAG7 

569 -65 

6821 

AMI 

86821 

*1798 




1758-35 




1763-132 



GAG7-10 

569-66 




*1802 


Motorola 

MC6844 

*1985 




1 199-7 

70 

Burr-8rown 

DAC70 

* 658 




1758-128 




1758-37 



MC6652M 

*1973 



DAC70/CCO 

* 658 




1763-155 



MC6844M 

*1985 




1758-75 




600-16 



86821 M 

*1798 




1758-38 

6854 

AMI 

S6854 

*1826 



DAC70/COB 

* 658 




1758-129 

6845 

Fairchild 

F6845 

*1887 




1758-102 




600-7 




1763-156 




1758-22 


Fairchild 

F68S4 

*1887 



DAC70/CSB 

* 658 


Fairchild 

F6821 

*1887 


Motorola 

MC684S 

*1983 




1758-104 




600-5 




*1889 




1758-25 



F6854L 

.1891 



DAC70C/CCO 

* 658 




1758-135 



MC684SM 

*1983 



F6854P 

*1891 




600-17 




1763-161 




1758-26 


Fujitsu 

MBL6854 

1758-109 



OAC70C/COB 

* 658 



F68211. 

*1889 


Signetics 

6845 

1 161-5 


Motorola 

MC68S4 

*1971 




600-8 



F6821P 

*1889 

6846 

AMI 

S6846 

*1817 




1758-111 



DAC70C/CSB 

* 658 


Fujitsu 

MBL6821E 

1758-141 




1758-179 

6856 

Fairchild 

F6856 

*1887 




600-6 



MBL6821H 

1758-142 


Fairchild 

F6846 

*1887 




*1992 

70C95 

National 


404-164 



MBL6821N 

1758-143 




*1890 




625-56 

70C96 

National 

MM70C96 

405-50 


Motorola 

MC6821 

*1991 




1758-181 




1758-108 

70C97 

National 

MM70C97 





1758-147 



F6846L 

*1890 



FesseDC 

*1892 

70C98 

Natnnai 

MM70C98 





1763-167 



F6846P 

*1890 



F68S6DL 

*1892 


Beckman 


602-144 




1 199-10 


Fujitsu 

MBL6846 

1758-182 



F68S6DM 

*1892 


Signetics 


851 -97 



MC6821M 

*1991 


Motorola 

MC6846 

*1981 



F6856PC 

*1892 


Intersil 


1 195-19 




1758-148 




1758-184 

686 

AMD 

686 

1 171-9 


Rockwell 


1752-121 

6828 

Motorola 

MC6828 

1757-184 



MC6846M 

*1981 



686C 

458-39 


Intersil 


1 195-18 




1763-103 




1758-185 




845-55 




1177-5 

683 

G! 

C/CF683 

853-116 

6847 

Fairchild 

F6847 

*1887 



686M 

458-40 




1177-25 



C683D 

853-115 




1763A-8 




845-11 




1177-47 


Motorola 

MC683 

424-1 


Motorola 

MC6847 

*1979 


Motorola 

MC686 

424-36 


Nortec 


1177-6 


RTC 

MS683 

861-159 




856-68 




1189-105 


Intersil 


1 196-1 

6830 

Fairchild 

F6830 

1185-50 




1763A-10 

6360 

Fairchild 

F6860 

625-13 




1 196-3 




1758-192 

68488 

AMI 

868488 

*1834 




1758-46 


Intersil 


1170-57 

68308 

FaircliM 

F66308 

*1887 




1758-115 


Motorola 

MC6860 

625-14 




1170-61 




*1889 


Fairchild 

F68488 

*1887 




901 -104 

702 

Fairchild 

^tA702 

1 181-5 




1185-52 




*1890 




1758-48 



^A702A 

1 163-18 




1758-194 




1758-117 




11 156-11 



^iA702C 

867-133 



F6630SL 

*1889 



F68488L 

*1890 




H 156-12 




881 -39 



F68306P 

*1889 



F68488P 

*1890 



MC6860L 

*1968 



ioA702M 

867-134 

6831 

AMI 

86831 

*1215 


Fujitsu 

MBL68488 

1758-118 




1758-49 




875-28 




*1806 


Hitachi 

HD68488 

1758-119 

6862 

Fairchild 

F6862 

1758-32 


NEC America 

HPC702 

867-142 




1186-37 


Motorola 

MC68488 

*1975 




1 758 -47 








1759-8 




1758-120 


Motorola 

MC6862 

*1966 


Plessey 

SL702C 

867-143 



S6831A 

*1215 



MC68488M 

*1975 




1758-33 




881 -41 




*1806 




1758-121 




1758-50 


Raytheon 

RC702 

867-144 




1186-10 

685 

AMD 

685 

H 171-9 

687 

AMD 

687 

1 171-9 




881-42 




1759-10 



685L 

845-9 



687AL 

847-27 



RM702 

867-145 



86831 B 

*1215 



685M 

845-10 



687AM 

847-8 




875-29 




*1806 


Gl 

C/CF685 

853-118 



687L 

847-28 


Tl 

^lA702M 

867-148 




1186-12 



C685 

11 191 -4 



687M 

847-9 




873-60 




1759-12 



C685D 

353-117 


Gi 

CF637 

853-1 19 







S6831C 

1186-13 


Motorola 

MC685 

423-27 



C687D 

853-120 



TL702C 

867-147 

68316 

Fairchild 

F6a316 

*1887 

6850 

AMI 

S68S0 

*1818 

6870 



Motorola 

MC6870 

1758-16 




886-37 


f Indicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted, 

• Indicates entire Application Note is provided on the page noted. 
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Base 
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Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

702 

Tl 

TL702M 

867-146 

7072 

Fujitsu 

MB7072E 

1 1 74 -60 

7101 

Intersil* 

ICL7101 

584-34 

714 

Fairchild 

fiA714A 

868-8 




881 -43 



MB7072N 

1174-62 


Nitron 

NC7101 

460-182 



pA714C 

865-141 

7027 

Intersil 

IM7027-1 

1169-41 


Toshiba 

TA7072 

860-82 

7102 

Nitron 

NC7102 

460-175 




868-56 

7028 

Intersil 

ICM7028 

854-86 

7073 

Toshiba 

TA7073A 

860-83 

7103 

Intersil 

ICL7103 

584-35 



pA714E 

865-129 

703 

Fairchild 

jiA703 

1 172-8 

7074 

Toshiba 

TA7074 

861 -8 



ICL7103A 

584 -65 




868 -35 



HA703C 

840-98 

7075 

Toshiba 

TA7075 

861 -9 




H 183-3 

7140 

Toshiba 

TA7140 

852-38 



pA703M 

840-99 

7076 

Toshiba 

TA7076 

861 -10 




11 183-5 

7141 

Intersil 

IM7141 

1181 -110 


Hybrid Sys. 

SH703 

919-41 

7077 

Fujitsu 

MB7077 

1178-85 

7104 

Intersil 

ICL7104 

11 177-16 



IM7141-2 

1181 -24 


National 

LM703 

840-123 

7078 

Fujitsu 

MB7078 

1180-49 




H 204-9 



IM7141-3 

1181 -72 




^ 169-6 

708 

Novonics 

FP708 

1761 -160 



ICL7104-12 

, 582-42 



IM7141L 

1181 -111 




f 174-5 

7084 

Toshiba 

TA7084 

840-176 



ICL7104-14 

583-1 



IM7141L-2 

1181 -25 



LM703C 

840-124 



TA7084A 

840-177 



ICL7104-16 

583-5 



IM7141L-3 

1181 -73 

7030 

LSI Comp 

LS7030 

* 494 

7085 

Toshiba 

TA7085 

913-41 


Mbro Power 

MP7104- 

584-49 


Toshiba 

TA7141A 

859-48 




460-185 




913-63 

7105 

Intersil 

ICL7105 

599-27 

7145 

Micro Power 

MP7145 

861-99 

7031 

LSI Comp 

LS7031 

* 494 

7086 

National 

DM7086 

H 157-12 




fl 177-15 


Toshiba 

TA7145 

861 -12 




460-172 

7089 

Toshiba 

TA7089 

912-55 

7106 

Intersil 

ICL7106 

584-21 

7146 

Toshiba 

TA7146 

860-85 

7032 

Gl 

ACF7032 

H 162-6 

709 

Fairchild 

)iA709 

H 181 -5 




f 183-4 

7147 

Toshiba 

TAT 147 

861 -13 



ACF7032C 

915-24 



fiA709AM 

875-15 

7107 

Intersil 

ICL7107 

584-22 

7148 

Toshiba 

TA7148 

859-49 

7033 

Nitron 

MC7033 

^ 201-16 



fiA709C 

884 -39 




H 183-4 

7149 

Toshiba 

TAT 149 

859-50 



NC7033 

1159 -5 



pA709M 

880-32 

7108 

Toshiba 

TA7108 

853-77 

715 

AMO 

715 

881 -33 

7038 

Intersil 

ICM7038 

854-145 


Motorola 

MHW709 

840-62 

7109 

Intersil 

ICL7109 

582-23 



71 5C 

884-27 



ICM7038A 

414-174 


National 

LM709 

*1035 

711 

Fairchild 

jiATII 

11 181-5 


Fairchild 

JI1A715 

1 164-3 




854-87 




880-34 



pA711C 

848-3 



pA715C 

867-106 



ICM7038B 

414-175 




11 166-1 



HA711M 

847-34 




884-29 




854 -88 



LM709A 

*1035 


National 

LM711 

847-35 



pA715M 

867-107 



ICM7038C 

415-1 




875-17 



LM71 TC 

848-6 




881 -32 



ICM7038D 

415-2 



LM709C 

*1035 


Raytheon 

RC711 

848-7 

7150 

Panasonic 

AN7150 

852-87 



ICM7038E 

415-5 




884 -41 



RM711 

847-36 


Toshiba 

TA7150 

859-51 



ICM7038F 

415-6 


Raytheon 

RC709 

884-42 



RM711A 

847-1 

7151 

Fairchild 

pA7151 

916-78 



ICM7038H 

415-9 



RM709 

876-48 


Signetics 

|aA711 

847-37 




919A-16 

704 

Beckman 

DD704 

602-154 



RM709A 

872-4 



(iA711C ■ 

848-8 


Panasonic 

AN7151 

852-88 

7040 

Fairchild 

FCM7040 

851 -128 


Signetics 

mA709 

880-35 


Silicon G 

SG711 

847-38 


Toshiba 

TA7151 

859-111 


LSI Comp 

LS7040 

* 494 



fiA709A 

875-19 



SG711C 

848-9 

7152 

Toshiba 

TA7152 

860-137 




460-147 



hA709C 

884-43 


Tl 

/liA711C 

848-10 

7155 

Micro Power 

MP7155 

861 -100 


Nitron 

NC7040 

1159-9 



SA709C 

884-44 



fiA711M 

847-39 


Toshiba 

TA7155 

855-165 

7042 

Fujitsu 

MB7042 

420-4 


Tl 

|nA709AM 

875-20 

7110 

LSI Comp 

LS7110 

* 494 

7156 

Micro Povrer 

MP7156 

898-74 




1173-70 



pA709C 

884-45 




462-180 


Toshiba 

TA7156 

855-166 



MB7042H 

1173-67 



pA709M 

880-36 




575-111 

7157 

Toshiba 

TA7157 

855-167 

7045 

Interal 

ICM7045 

461-13 

7090 

LSI Comp 

LS7090 

* 494 


Micro Net 

MN7110 

916-6 

7158 

Toshiba 

TA7158 

917-86 




861 -179 




460-203 



MN7110H 

916-7 

7160 

National 

DM7160 

427-116 




902-47 


National 

DM7090 

447-127 


Sanyo 

LC71 10 

898-140 

7161 

Toshiba 

TA7161 

859-52 



ICM7045A 

461-17 

7091 

National 

DM7091 

443-167 

7113 

Intersil 

ICL7113J 

599-10 

7162 

Toshiba 

TA7162 

861 -14 




902-48 

7092 

Gl 

ACF7092 

1! 162-6 



ICL7113K 

598-33 

7165 

Toshiba 

TAT 165 

857-162 

7047 

Fujitsu 

MB7047 

419-185 




11 162-7 



ICL7113S 

599-11 

7167 

Toshiba 

TAT 167 

859-53 




1173-47 



ACF7092C 

915-25 



ICL7113T 

598-34 

7168 

Toshiba 

TA7168 

859-54 


Intersil 

ICM7047 

861 -51 


National 

DM7092 

443-4 

7114 

Intersil 

IM7114A-2 

1178-113 

7169 

Toshiba 

TA7169 

859 -55 

7049 

Intersil 

ICM7049 

854 -1 46 

7093 

National 

DM7093 

427-147 



1M7114L 

1179-119 

717 

Gl 

C717X 

854-5 

7050 

EA 

EA7050 

602-190 




H 162-1 



IM7114L-2 

1178-114 


Micro Tech 

MC717 

460-83 


Intersil 

ICM7050 

854-147 

7094 

National 

DM7094 

427-178 



IM7114L-3 

1179-57 

7171 

Toshiba 

TA7171 

858-82 


IPI 

IPL7050 

916-133 

7095 

National 

DM7095 

428-10 

71 16 

Intersil 

ICM7116-3 

1170-94 

7172 

Toshiba 

TA7172 

858-83 


LSI Comp 

LS70S0 

* 494 

7096 

National 

DM7096 

429-8 



IM7 116-4 

1170-113 

7173 

Toshiba 

TA7173 

859-56 




460-159 

7097 

National 

DM7097 

428-11 

7120 

Intersil 

ieL7120 

•h 177-15 

7174 

Toshiba 

TA7174 

859-57 

7051 

Intersil 

ICM7051 

854-89 

7098 

National 

DM7098 

429-10 


Miao Net 

MN7120 

578 -46 

7175 

Micro Power 

MP7175 

861 -101 


Toshiba 

TA7051 

860-81 

7099 

National 

DM7099 

444-143 




916-8 

7176 

Toshiba 

TA7176 

860-86 

7052 

EA 

EA7052 

602-191 

71 

NEC America 

jiPC71 

846-21 



MN7120H 

578-47 

7177 

Toshiba 

TAT 177 

858-84 

7053 

Fujitsu 

MB7053 

1163-48 

71LS95 

AMO 

DM71 LS95 

428-73 




916-9 

7178 

Toshiba 

TA7178 

858-85 


Nitron 

NC7053 

1159-18 


National 

DM71 LS95 

428-77 


Sanyo 

LC7120 

854-56 

7179 

Toshiba 

TAT 179 

91 1 -45 

7054 

Fujitsu 

MB7054 

1165-47 

71LS96 

AMD . 

DM71 LS96 

429-70 


Toshiba 

TA7120 

853-31 

718 

Gl 

C718 

854-6 


Nitron 

NC7054 

1159-23 


National 

DM71 LS96 

429-74 

7121 

National 

DM7121 

451 -162 

7180 

Sprague 

UDN-7180 

602-166 

7055 

Fujitsu 

MB7055 

1166-79 

71LS97 

AMD 

DM71 LS97 

428-75 

7122 

Toshiba 

TA7122A 

853-32 

7181 

Sanyo 

LC7181 

854 -65 

7058 

Fujitsu 

MB7058 

1163-44 


National 

DM71LS97 

428-79 

7123 

National 

DM7123 

449-124 

7183 

Sprague 

UDN-7183 

602-172 

7059 

Fujitsu 

MB7059 

1165-41 

71LS98 

AMD 

DM71 LS98 

429-72 


Sanyo 

LC7123 

854 -57 




U 160-15 

706 

FairchiM 

/xA706 

* 937 


National 

DM71 LS98 

429-76 

7124 

Toshiba 

TA7124 

861 -11 

7184 • 

Sprague 

UDN-7184 

602-173 




852-49 

710 

Fairchild 

fiA710 

^ 181-5 

7125 

Toshiba 

TA7125 

860-92 




1 160-15 




f 172-11 



fiA710M 

845-19 

7126 

Toshiba 

TA7126 

859-130 

7186 

Sprague 

UDN-7186 

602-174 




H 174-1 


Motorola 

MHW710 

840-63 

7128 

IPI 

IPL7128 

916-136 




1 160-15 



JXA706APC 

* 937 


National 

LM710 

845-21 

7129 

Toshiba 

TA7129 

853-33 


Toshiba 

TAT 186 

912-28 



)iA706BPC 

* 937 



LM710C 

846-20 

7130 

Micro Net 

MN7130 

919-56 

7189 

Micro Power 

MP7189 

898-108 

7060 

Fujitsu 

MB7060 

1166-78 


Raytheon 

RC710 

846-22 




919-79 

719 

Fairchild 

jrA719 

1 154-8 


LSI Comp 

LS7060 

* 494 



RM710 . 

845 -26 




H 178-2 


Gl 

C719 

854-1 




460-103 



RM710A 

845-8 



MN7130H 

919-57 

7190 

Sanyo 

LC7190 

854 -66 

7061 

LSI Comp 

LS7061 

* 494 


Signetics 

/J.A710 

845-22 




919-80 

7191 

Sanyo 

LC7191 

854-67 




460-106 



/iA710C 

846-24 


National 

DM7130 

427-140 

7192 

Toshiba 

TAT 192 

859-58 


Toshiba 

TA7061A 

840-175 


Silicon G 

SG710 

845-23 


Toshiba 

TA7130 

860-84 

7193 

Toshiba 

TAT 193 

859-59 

7063 

Toshiba 

TA7063 

853 -30 



SG710C 

846-23 

7131 

National 

DM7131 

427-110 

72C19 

National 

MM72C19 

414-102 

7064 

IPI 

IPL7064 

916-134 


Tl 

(i.A710C 

846-25 

7133 

Toshiba 

TA7133 

899-71 

720 

Fairchild 

pA720 

851 -34 

7066 

Toshiba 

TA7066 

852 -37 



pA710M 

845-25 

7134 

Toshiba 

TA7134 

859-67 




1 172-11 

7067 

Fujitsu 

MB7067 

1178-86 



TL710C 

846-51 

7135 

Toshiba 

TA7135 

859-131 


Reticon 

RO720A 

916-111 

7068 

Fujitsu 

MB7068 

1180-53 



TL710M 

846-28 

7136 

National 

DM7136 

427-113 


Signetics 

TBA720A 

859-102 

7069 

T oshiba 

TA7069 

861 -7 

7100 

IPI 

IPL7100 

916-135 


Toshiba 

TA7136A 

853-34 


Tl 

TL720C 

848-25 

707 

CMA 

FX707 

901 -163 


LSI Comp 

LS7100 

* 494 

7137 

Toshiba 

TA7137 

840-36 

7200 

Intersil 

ICM7200 

861 -82 


Micro Tech 

MC707 

460 -82 




602-39 



TA7137-ST 

840-37 


National 

DM7200 

427-54 

7070 

Toshiba 

TA7070 

858-3 


Micro Net 

MN7100 

578-44 

7138 

Micro Power 

MP7138 

584-24 


Toshiba 

TA7200 

852-39 

7071 

Fujitsu 

IUIB7071E 

1 1 74 -6l 




916-4 

7139 

Micro Power 

MP7139 

898-107 

7201 

Intersil 

ICM7201 

917-43 



MB7071H 

1174-59 



MN7100H 

578-45 

714 

Fairchild 

fiA714 

865-97 


Toshiba 

TA7201 

852-121 



MB7071N 

1174-63 




916-5 




868-33 

7202 

Intersil 

ICM7202 

861 -83 


Arranged alphanumerically from left to right. 
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Device 

Page-Line 

7202 

Toshiba 

TA7202 

852-122 

7219 

Inlersll 

ICM7ai9 

857-95 

725 

Fairchild 

fjiA725M 

871 -50 

733 

AMD 

733 

640-96 

7203 

Intersil 

ICM7203 

861 -84 




1763 A -24 


National 

LM725 

871 -51 



733C 

840-97 


Toshiba 

TA7203 

852-184 


National 

DM7219 

452-37 




1 167-5 


Fairchild 

J1A733C 

840-100 

7204 

Intersil 

ICM7204 

861 -85 

7220 

Intersil 

ICM7220 

861 -92 



LM725A 

865-119 



|uA733M 

840-101 


Toshiba 

TA7204 

852-46 



ICM7220A 

861 -42 




872-12 


Intersil 

733C 

840-1061 

7205 

Intersil 

ICM7205 

461 -8 



ICM7220B 

861 -93 



LM725C 

875-38 



733M 

840-107 




861 -180 



ICM7220C 

861-187 


NEC America (J.PC725 

875-39 


National 

LM733 

840-125 


Toshiba 

TA7205A 

852-123 



ICM7220M 

861 -94 


PMI 

PM725 

872-3 



LM733L 

840-126 

7206 

Intersil 

ICM7206 

901 -47 



tCM7220MA 

861 -95 




f 172-6 


Raytheon 

RC733 

840-143 



ICM7206A 

901 -48 



ICM7220MC 

861 -96 



PM725C 

875-40 



RM733 

840-144 



ICM7206B 

901 -49 


National 

DM7220 

456-195 



SSS725 

865-120 


Signetics 

fiA733 

840-164 

7207 

Intersil 

ICM7207 

414-178 


Toshiba 

TA7220 

852-45 




870-46 



fiA733C 

840-165 



ICM7207A 

415-12 

7221 

Intersil 

ICM7221 

861 -43 




1 167-10 


Silicon G 

SG733 

840-166 




1i 154-19 




861 -97 



SSS725A 

865-101 



SG733C 

840-167 


Toshiba 

TA7207 

852-40 


Toshiba 

TA7221 

906-36 




868-44 


Tl 

HA733C 

840-173 

7208 

mtersii 

ICM7208 

407-161 

7222 

Intersil 

ICM7222 

861 -44 



SSS725B 

866-121 



hA733M 

840-174 




460-179 




861 -98 




870-55 

7330 

Fairchild 

HA7330 

851 -35 




1 154-19 


Toshiba 

TA7222 

852-128 



SSS725C 

865-137 

734 

Fairchild 

mA734C 

846-8 


Toshiba 

TA7208 

852-41 



TA7222A 

852-129 




872-8 



nA734M 

845-29 

720S 

Intersil 

iCM7209 

414-149 

7223 

Nationai 

DM7223 

435-85 



SSS725E 

865-102 

7363 

Gi 

ACF7363C 

901-11 




619-24 


Tobhibd 

TA7225 

851 -27 




870-45 

757 

Micro Tech 

MC737 

460 -65 


Toshiba 

TA7209 

852-42 

7224 

Intersil 

ICM7224 

407-143 


Raytheon 

RC725 

875-41 

7383 

Gl 

ACF7383C 

901 -12 

721 

Fairchild 

M.A721 

851 -77 



ICM7224A 

407-144 



RM725 

871 -52 

739 

Fairchild 

HA739 

853-42 

7210 

Intersil 

ICM7210 

861 -86 


Toshiba 

TA7224 

857-150 

7250 

Motorola 

MC7250 

435-65 




892-41 



ICM7210C 

861 -87 

7225 

Intersil 

ICM7225 

407-145 


Sanyo 

LC7250 

851 -107 




I 163-19 



ICM7210M 

861 -88 



ICM7225A 

407-146 

7251 

EA 

EA7251 

654-3 




1 172-11 



ICM7210MC 

861 -39 


Toshiba 

TA7225 

857-153 

7256 

IP] 

IPL7256 

916-137 




<l 173-21 


National 

DM7210 

451 -58 

7226 

Intersil 

ICM7226A 

460-193 

726 

Fairchild 

HA726C 

919-129 

7390 

FairchikI 

fiA7390 

856-70 




1 161 -2 



ICM7226B 

460-194 



)iA726M 

919-130 

7391 

Fairchild 

HA7391 

856-81 


Toshiba 

TA7210 

852-174 


Toshiba 

TA7226 

857-39 

7260 

Motorola 

MC7260 

426-195 




917-52 

7211 

Intersil 

ICM721 1 

409-65 

7227 

Intersil 

ICM7227 

407-136 

7261 

EA 

EA7261 

854-4 ■ 

7392 

Fairchild 

HA7392 

856-82 




602-56 




460-128 


Motorola 

MC7261 

427-6 




917-53 



ICM7211A 

409-66 



ICM7227A 

407-137 

7266 

Motorola 

MC7266 

449-152 

74 

National 

MM74C 

1 152-10 




602-57 




460-129 

7267 

Motorola 

MC7267 

449-161 


Tl 

SN74S 

f 159-2 



ICM7211AM 

602 -63 



ICM7227B 

407-138 

727 

Fairchild 

)iiA727C 

840-30 

74C00 

National 

MM74C00 

410-175 



ICM7211M 

602-62 




460-130 



|iA727M 

840-31 




1 152-8 


Nationai 

DM721 1 

451 -59 




902-127 


Micro Tech 

MC727 

460-84 

74C02 

National 

MM74C02 

412-107 


Toshiba 

TA721 1 

852-43 



ICM7227C 

407-139 

7270 

Gl 

ACF7270C 

901 -34 




1 152-8 

7212 

Inters 

ICM7212 

409-37 




460-131 


Inter^l 

IM7270 

1 196-3 

74C04 

National 

MM74C04 

405-32 




602-178 




902-128 



IM7270-14 

1170-49 




1752-68 



ICM7212A 

409-38 


Toshiba 

TA7227 

852-195 


Motorola 

MC7270 

453-172 




1 152-8 




602-179 

7228 

Toshiba 

TA7228 

852-130 




1188-37 

74C08 

National 

MM74C06 

410-50 



ICM7212AM 

409-43 

723 

AMD 

723 

912-72 

7271 

Gl 

ACF7271C 

901-35 

74C10 

National 

MM74C10 

410-143 




602-171 



723C 

912-73 


Motorola 

MC7271 

453-186 

74C107 

National 

MM74C107 

409-184 



ICM7212M 

409-42 


Pairchik) 

)iA723 

* 934 




1188-38 

74C14 

National 

MM74CU 

e 262 




602-170 




1 187-8 

7272 

Gl 

ACF7272C 

901 -36 




417-78 


Toshiba 

TA7212 

852-44 



)iA723C 

* 934 

7273 

Gl 

ACF7273C 

901-37 



SN74C14 

1 161-13 

7213 

Intersil 

1CM7213 

415-15 




912-74 

7280 

Intersil 

IM7280 

1 196-3 

74C150 

National 

MM74C150 

414-99 


Toshiba 

TA7213 

852-124 



)xA723M 

912-75 


Motorola 

MC7280 

431-133 

74C151 

National 

MM74C151 

414-94 

7214 

Intersil 

ICM7214 

861 -90 


Intersil 

723 

912-77 


National 

DM7280 

431 -140 

74C154 

National 

MM74C154 

408-157 



ICM7214M 

861 -91 



723C 

912-78 

7281 

Motorola 

MC7281 

429-161 

74C157 

National 

MM74C157 

414-62 


National 

DM7214 

450-188 


Lambda 

LAS723 

912-118 


National 

DM7281 

429-167 

74C160 

National 

MM74C160 

406-134 




1 162-1 



LAS723B 

913-31 

7288 

National 

DM7288 

433-102 

74C161 

National 

MM74C161 

406-25 


Toshiba 

TA7214. 

852-185 


National 

LM723 

912-81 

7290 

National 

DM7290 

431 -142 

74C162 

National 

MM74C162 

406-150 

7215 

Intersil 

ICM7215 

461 -9 



LM723C 

912-82 

7291 

National 

DM7291 

429-169 

74C163 

National 

MM74C163 

406-41 




861 -181 


Raytheon 

RC723 

912-87 

730 

Fairchild 

fiA730C 

839-46 

74C164 

National 

MM74C164 

415-165 


Toshiba 

TA7215 

852-186 



RM723 

912-88 



pA730M 

839-47 




1192-27 

7216 

Intersil 

ICM7216A 

460-191 


RCA 

CA723 

912-85 


Signetics 

TCA730 

851 -149 

74C165 

National 

MM74C165 

415-169 



ICM7216B 

460-192 



CA723C 

912-86 

7300 

Fairchild 

HA7300 

851 -160 




1192-25 



ICM7216C 

460-199 


Signetics 

HA723 

912-89 


Gl 

ACF7300C 

901 -27 

74C173 

National 

MM74C173 

409-124 



ICM7216D 

460-200 




1 182-8 

7302 

Toshiba 

TA7302 

855-14 

74C174 

National 

MM74C174 

409-144 


Toshiba 

TA7216 

852-125 



HA723C 

912-90 

7303 

Toshiba 

TA7303 

855-15 

74C175 

National 

MM74C175 

409-112 

7217 

Intersil 

ICM7217 

407-132 



SA723C 

912-91 

7306 

Toshiba 

TA7306 

851 -51 

74C192 

National 

MM74C192 

407-15 




460-124 


Silicon G 

SG723 , 

912-93 

7307 

Fairchild 

)iA7307 

* B36 

74C193 

National 

MM74C193 

406-84 



ICM7217A 

407-133 



SG723C 

912-94 




851 -168 

74C195 

National 

MM74C195 

415-79 




460-125 


T! 

hA723C 

912-95 



HA7307TC 

* 936 




1189-127 



ICM7217B 

407-134 



mA723M 

912-96 


Toshiba 

TA7307 

840-38 

74C20 

National 

MM74C20 

410-101 




460-126 

7230 

National 

DM7230 

434-96 




853 -38 

74C200 

National 

MM74C200 

413-134 




902-125 




1 162-1 

7310 

Ql 

ACF7310C 

901 -22 




1174-42 



ICM7217C 

407-135 

724 

Fairchild 

fiA724 

1 186-5 


Toshiba 

TA7310 

898-80 

74C221 

National 

MM74C221 

414-122 




460-127 

7240 

LSI Comp 

LS7240 

* 494 

7311 

Gl 

ACF7311C 

901 -23 

74C30 

National 

MM74C30 

410-72 




902-126 




460-95 

7312 

Toshiba 

TA7312 

853-78 

74C32 

National 

MM74C32 

411-174 


Toshiba 

TA7217 

852-126 

7241 

Motorola 

MC7241 

445-199 

7314 

Toshiba 

TA7314 

860-87 

74C373 

National 

MM74C373 

412-154 

7218 

Intersil 

ICM7218A 

462-173 

7242 

Motorola 

MC7242 

446-92 

7315 

Toshiba 

TA7315 

858-86 

74C374 

National 

MM74C374 

409-152 




602-184 

725 

AMD 

SSS725 

872-11 

7316 

EA 

EA7316 

854-129 

74C42 

National 

MM74C42 

408-69 



1CM7218B 

462-174 



SSS725A 

865-95 


Toshiba 

TA7316 

903-9 

74C48 

National 

MM74C48 

408-88 




602-185 




868-45 

7317 

EA 

EA7317 

854-130 

74C73 

National 

MM74C73 

409-182 



ICM7218C 

462-175 



SSS725B 

870-56 


Toshiba 

TA7317 

857-42 

74C74 

National 

MM74C74 

409-90 




602-186 



SSS725E 

872-13 

7318 

Toshiba 

TA7318 

857-37 

74C76 

National 

MM74C76 

409-164 



ICM7218D 

462-176 



725 

871 -53 

732 

Fairchild 

HA732 

855-111 

74C83 

National 

MM74C83 

404-10 




602-187 



725C 

875-36 




1 172-10 

74C85 

National 

MM74C85 

404-74 



ICM7218E 

462-177 


Fairchild 

HA725 

1 164-2 

7320 

Gl 

ACF7320C 

901 -24 

74C86 

National 

MM74C86 

41 1 -85 




602-188 



jtA725A 

865-115 


Toshiba 

TA7320 

915-144 

74C89 

National 

MM74C89 

413-117 


Toshiba 

TA72I8 

852-127 



UA725AM 

870-44 

7321 

Toshiba 

TA7321 

855-89 




1173-4 

7219 

Intersil 

ICM7219 

416-140 



HA725C 

875-37 

7323 

Gl 

ACF7323C 

901 -10 

74C90 

Nafionai 

MM74C90 

406-122 




856-50 



nA726E 

865-116 


Toshiba 

TA7323 

855-168 

74C901 

Natkwial 

MM74C901 

405-66 


f Indicates page number in Application Note Directory. 

* Indicates additional data is provided on the page noted. 

• Indicates entire Application Note is provided on the page noted. 
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Base 
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74C901 

National 

MM74C901 

416-98 

74H101 

Signetics 

74H101 

437-32 

74H62 

Tl 

SN74H62 

456-73 

74LS09 

Signetics 

74LS09 

441 -143 




1 160-7 


Tl 

SN74H101 

437-34 

74H71 

Fairchild 

74H71 

437-20 


Tl 

SN74LS09 

441 -145 

74C902 

National 

MM74C902 

404-172 

74H102 

Fairchild 

74H102 

437-13 


National 

DM74H71 

437-22 

74LS10 

Fairchild 

74LS10 

443-30 




416-101 


Signetics 

74H102 

437-15 


Signetics 

74H71 

437-24 


Hitachi 

HD74LS10 

443-31 




1 160-7 


Tl 

SN74H102 

437-17 


Tl 

SN74H71 

437 -26 


Motorola 

SN74LS10 

443-33 

74C903 

National 

MM74C903 

405-69 

74H103 

Fairchild 

74H103 

437-38 

74H72 

Fairchila 

74H72 

436-175 


National 

DM74LS10 

443-35 




416-105 


National 

DM74H103 

437-40 


National 

DM74H72 

436-179 


NEC America uPB74LS10 

443-36 




1 160-7 


Signetics 

74H103 

437-42 


Signetics 

74H72 

436-181 


Raytheon 

74LS10 

443-40 

74C904 

National 

MM74C904 

404-176 


Tl 

SN74H103 

437-44 


Tl 

SN74H72 

436-183 


Signetics 

74LS10 

443-42 




416-109 

74H106 

Fairchild 

74H106 

437-201 

74H73 

Fairchild 

74H73 

438 -78 


Tl 

SN74LS10 

443-44 




11 160-7 


National 

DW74H106 

437-203 


National 

DM74H73 

438 -84 

74LS107 

Fairchild 

74LS107 

438-49 

74C905 

National 

MM74C90S 

*1073 


SIgnetcs 

74H106 

438-4 


Signetics 

74H73 

438-86 


Hitachi 

HD74LS107 

438-51 




417-32 


Tl 

SN74H106 

438-6 


Tl 

SN74H73 

438-88 


Motorola 

SN74LS107A 

438-55 

74C906 

National 

MM74C906 

404-153 

74H108 

Fairchild 

74H108 

437-48 

74H74 

Fairchild 

74H74 

438-186 


National 

DM74LS107 

438-59 

74C907 

National 

MM74C907 

404-156 


National 

DM74H108 

437-50 


National 

DM74H74 . 

438-190 


Raytheon 

74LS107 

438-67 

74C908 

National 

MM74C908 

409-74 


Signetics 

74H108 ' 

437-52 


Signetics 

74H74 

438-192 


Signetics 

74LS107 

438-72 




1 152-12 


Tl 

SN74H108 

437-54 


Tl 

SN74H74 

438-194 


Tl 

SN74LS107A 

438-76 

74C909 

National 

MM74C909 

417-21 

74H11 

Fairchild 

74H11 

441-14 

74H76 

Fairchild 

74H76 

438-126 

74LS109 

Fairchild 

74LS109 

437-96 




849-45 


National 

DM74H11 

441 -18 


National 

DWI74H76 

438-128 


Motorola 

SN74LS109A 

437 -98 

74C910 

National 

MM74C910 

413-143 


Signetics 

74H11 

441-20 


Signetics 

74H76 

438-130 


National 

DM74LS109 

437-100 




1173-27 


Tl 

SN74H11 

441 -22 


Tl 

SN74H76 

438-132 


NEC America uPB74LS109 

437-101 

74C91 1 

National 

MM74C91 1 

409-34 

74H15 

Fairchild 

74H15 

441 -51 

74H78 

Fairchild 

74H78 

437-78 


Raytheon 

74LS109 

437-105 




601 -3 


Tl 

SN74H15 

441 -53 


National 

DM74H78 

437-80 


Signetics 

74LS109 

437-107 

74C912 

National 

MM74C912 

409-46 

74H183 

Fairchild 

74H183 

425-112 


Tl 

SN74H78 

437-82 


Tl 

SN74LS109A 

437-109 




601 -6 


Flitachi 

HD74H183 

425-113 

74H87 

Fairchild 

74H87 

456-41 

74LS11 

Fairchild 

74LS11 

440-195 

74C914 

National 

MM74C914 

417-80 


Tl 

SN74H183 

425-115 


Motorola 

MC74H87 

456-43 


Hitachi 

HD74LS1 1 

440-187 

74C915 

National 

MM74C915 

409-31 

74H20 

Fairchild 

74H20 

442-78 


Tl 

SN74H87 

456-45 


Motorola 

SN74LS1 1 

440-197 




602-50 


National 

DM74H20 

442-82 

74LS00 

Fairchild 

74LS00 

443-118 


National 

DM74LS1 1 

441 -3 

74C917 

National 

MM74C917 

409-49 


NEC America fiPB74H20 

442-83 


Hitachi 

HD74LS00 

443-119 


NEC America (iPB74LS11 





601 -9 


Signetics 

74H20 

442-85 


Motorola 

SN74LS00 

443-121 


Raytheon 

74LS11 

441 -8 

74C918 

National 

MM74C918 

409-75 


Tl 

SN74H20 

442-87 


National 

DM74LS00 

443-123 


Signetics 

74LS11 

441 -10 




1 152-12 

74H21 

Fairchild 

74H21 

440-172 


NEC America /iPB74LS00 

443-124 


Tl 

SN74LS1 1 

441 -12 

74C920 

National 

INS74C920 

1761 -105 


National 

DM74H21 

440-176 


Raytheon 

74LS00 

443-128 

74LS112 

Fairchild 

74LS112 

437-176 



Miyi74C920 

413-179 


Signetics 

74H21 

440-178 


Signetics 

74LS00 

443-130 


Hitachi 

HD74LS112 

437-177 




1174-100 


Tl 

SN74H21 

440-179 


Tl 

SN74LS00 

443-132 


Motorola 

SN74LS112A 

437-179 

74C921 

National 

MM74C921 

413-181 




440-180 

74LS01 

Hitachi 

HD74LS01 

444-32 


National 

DM74LS112 

437-181 




1174-99 

74H22 

FaircNId 

74H22 

442-184 


Motorola 

SN74LS01 

444-35 


Raytheon 

74LS112 

437-186 

74C922 

National 

MM74C922 

605-8 


National 

DM74H22 

442-188 


National 

DM74LS01 

444-39 


Signetics 

74LS112 

437-188 




H 155-10 


Signetics 

74H22 

442-190 


Rayfrieon 

74LS01 

444 -46 


Tl 

SN74LS112A 

437-190 

74C923 

National 

MM74C923 

605-10 


Tl 

SN74H22 

442-192 


Signetics 

74LS01 

444 -52 

74LS113 

Fairchild 

74LS113 

437-117 

74C925 

National 

MM74C925 

407-118 

74H30 

Fairchild 

74H30 

441 -195 


Tl 

SN74LS01 

444-56 


Hitachi 

HD74LS113 

437-118 

74C926 

National 

MM74C926 

407-119 


National 

DM74H30 

441 -201 

74LS02 

Fairchild 

74LS02 

447-65 


Motorola 

SN74LS113A 

437-120 

74C927 

National 

MM74C927 

407-122 


NEC America nPB74H30 

442-2 


Hitachi 

HD74LS02 

447-68 


National 

DM74LSt13 

437-122 

74C928 

National 

MM74C928 

407-125 


Signetics 

74H30 

442-4 


Motorola 

SN74LS02 

447 -72 


NEC America nPB74LS113 

437-123 

74C929 

National 

MM74C929 

414-9 


Tl 

SN74H30 

442-6 


National 

DM74LS02 

447-76 


Raytheon 

74LS113 

437-127 




1177-69 

74H40 

Fairchild • 

74H40 

442-139 


NEC America fiP874LS02 

447-77 


Signetics 

74LS113 

437-129 

74C93 

National 

MM74C93 

405-112 


National 

DM74H40 

442-145 


Raytheon 

74LS02 

447-81 


Tl 

SN74LS113A 

437-131 

74C930 

National 

MM74C930 

414-12 


NEC America nPB74H40 

442-146 


Signetics 

74LS02 

447-87 

74LS114 

Fairchild 

74LS114 

437-148 




1177-72 


Signetics 

74H40 

442-148 


Tl 

SN74LS02 

447-91 


Hitachi 

HD74LS114 

437-149 

74C935 

National 

MM74C935-1 

584-30 


Tl 

SN74H40 

442-150 

74LS03 

Fairchild 

74LS03 

444-31 


Motorola 

SN74LS114A 

437-151 

74C936 

National 

MM74C936-1 

584-56 

74H50 

Fairchild 

74H50 

445-157 


Hitachi 

HD74LS03 

444-33 


National 

DM74LS114 

437-153 

74G937 

National 

MM74C937-1 

584-31 


National 

DM74H50 

445-161 


Motorola 

SN74LS03 

444-37 


Raytheon 

74LS114 

437-157 

74C938 

National 

MM74C938-1 

584-57 


Signetics 

74H50 

445-163 


National 

DM74LS03 

444-41 


Signetics 

74LS114 

437-159 

74C948 

National 

MM74C948 

579-23 


Tl 

SN74H50 

445-165 


NEC America |aPB74LS03 

444-42 


Tl 

SN74LS114A 

437-161 




916-15 

74H51 

Fairchild 

74H51 

445-69 


Raytheon 

74LS03 

444 -50 

74LS12 

Fairchild 

74LS12 

443-77 

74C95 

National 

MM74C95 

415-87 


National 

DM74H51 

445-73 


Signetics 

74LS03 

444-54 


Hitachi 

HD74LS12 

443-78 




1190-9 


NEC America fiPB74H51 

445-74 


Tl 

SN74LS03 

444 -58 


Motorola 

SN74LS12 

443-80 

74H00 

Fairchild 

74HOO 

443-134 


Signetics 

74H51 

445-76 

74LS04 

Fairchild 

74LS04 

428-107 


National 

DM74LS12 

443-82 


National 

DM74H00 

443-139 


Tl 

SN74H51 

445-78 


Hitachi 

HD74LS04 

428-108 


Raytheon 

74LS12 

443-86 


NEC America fiPB74H00 

443-140 

74H52 

Fairchild 

74H52 

444-150 


Motorola 

SN74LS04 

428-110 


Signetics 

74LS12 

443-88 


Signetics 

74HOO 

443-142 


National 

DM74H52 

444-154 


National 

DM74LS04 

428-112 


Tl 

SN74LS12 

443-90 


Tl 

SN74HOO 

443 -144 


Signetics 

74H52 

444-156 


NEC America ^PB74LS04 

428-113 

74LS122 

Motorola 

SN74LS122 

452-92 

74H01 

Fairchild 

74H01 

444-60 


Tl 

SN74H52 

444-158 


Raytheon 

74LS04 

428-117 


National 

DM74LS122 

452-94 


National 

DM74H01 

444-64 

74H53 

Fairchild 

74H53 

445-24 


Signetics 

74LS04 

428-119 


NEC America nPB74LS122 

437-182 


NEC America ;iPB74H01 

444 -65 


National 

DM74H53 

445-28 


Tl 

SN74LS04 

428-121 


Raytheon 

74LS122 

452-98 


Signetics 

74H01 

444-67 


Signetics 

74H53 

445-30 

74LS05 

Fairchild , 

74LS05 

428-172 


Tl 

SN74LS122 

452-100 


Tl 

SN74H01 

444-69 


Tl 

SN74H53 

445-32 


Hitachi 

HD74LS05 

428-173 

74LS123 

AMD 

SN74LS123 

452-177 

74H04 

Fairchild 

74H04 

428-123 

74H54 

Fairchild 

74H54 

444-199 


Motorola 

SN74LS05 

428-175 


HitacW 

HD74LS123 

452-178 


National 

DM74H04 

428-128 


National 

DM74H54 

444-201 


National 

DM74LS05 

428-177 


Motorola 

SN74LS123 

452 -1 80 


NEC America |iPB74H04 

428-129 


Signetics 

74H54 

445-3 


NEC America 4 PB 74 LSO 5 

428-178 


National 

DM74LS123 

452-182 


Signetics 

74H04 

428-131 


Tl 

SN74H54 

445-5 


Raytheon 

74LS05 

428-182 


Raytheon 

74LS123 

452-186 


Tl 

SN74H04 

428-133 

74H55 

Fairchild 

74H55 

445-127 


Signetics 

74LS05 

428-184 


Tl 

SN74LS123 

452-188 

74H05 

FairctiW 

74H05 

428-188 


National 

DM74H55 

445-129 


Tl 

SN74LS05 

428-186 




161 -14 


National 

DM74H05 

428-192 


Signetics 

74H55 

445-131 

74LS08 

Fairchild 

74LS08 

441 -83 

74LS124 

Tl 

SN74LS124 

458-27 


Signetics 

74H05 

428-194 


Tl 

SN74H55 

445-133 


Hitachi 

HD74LS08 . 

441 -84 




899 -1 1 3 


Tl 

SN74H05 

428-196 

74H60 

Fairchild 

'74H60 

456-48 


Motorola 

SN74LS06 

441 -86 

74LS125 

Fairchild 

74LS125 

427-160 

74H08 

Fairchild 

74H08 

441 -99 


National 

DM74H60 

456-50 


National 

DM74LS08 

441 -88 


Motorola 

SN74LS125A 

427-162 


National 

DM74H08 

441 -103 


Signetics 

74H60 

• 456-52 


NEC America f»PB74LS08 

441 -89 


National 

DM74LS125 

427-164 


Signetics 

74H08 

441 -105 


Tl 

SN74H60 

456-54 


Raytheon 

74LS08 

441 -93 


Raytheon 

74LS125 

427-168 

74H09 

Fairchild 

74H09 

441 -147 

74H61 

Fairchild 

74H61 

456-57 


Signetics 

74LS08 

441 -95 


Signetics 

74LS125A 

427-170 

74H10 

Fairchild 

74H10 

443-46 


National 

DM74H61 

456-59 


Tl 

SN74LS08 

441 -97 


Tl 

SN74LS125A 

427-172 


National 

DM74H10 

443 -50 


Signetics 

74H61 

456-61 

74LS09 

Fairchild 

74LS09 

441 -131 

74LS126 

Fairchild 

74LS126 

427-191 


NEC America (iPB74H10 

443-51 


Tl 

SN74H61 

456-63 


Hitachi 

HD74LS09 

441-132 


Motorola 

SN74LS126A 

427-193 


Signetics 

74H10 

443-53 

74H62 

Fairchild 

74H62 

456-66 


Motorola 

SN74LS09 

441 -134 


National 

DM74LS126 

427-195 


Tl 

SN74H10 

443-55 


National 

DM74H62 

456-69 


National 

DM74LS09 

441 -137 


Raytiieon 

74LS126 

428-4 

74H101 

Fairchild 

74H101 

437-30 


Signetics 

74H62 

456-71 


Raytheon 

74LS09 

441 -141 


Signetics 

74LS126A 



Arranged alphanumerically from left to right. 
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Ba«« 

Number 

Source 

Device 

Page-Uia 

Base 

Number 

Source 

Device 

Page-Line 

Bam 

Number' 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Pege-Une 

74LS126 

Tl 

SN74LS126A 

428-8 

74LS153 

Signetics 

74LS153 

450-173 

74LS164 

Tl 

SN74LS164 

1191 -70 

74LS192 

Sign^ics 

74LS192 

433-18 

74LS13 

Fairchild 

74LS13 

457-132 


Tl 

SN74LS153 

450-175 

74LS165 

Fairchild 

74LS165 

454-107 


Tl 

SN74LS192 

433-20 


Hitachi 

HD74LS13 

457-133 

74LS154 

Nabonal 

DM74LS154 

435-120 




1191-12 

74LS193 

AMD 

SN74LS193 

431-11 


Motorola 

SN74LS13 

457-135 


Signetics 

74LS154 

435-122 


Motorola 

SN74LS165 

454-109 


Fairchild 

74LS193 

431 -15 


National 

DM74LS13 

457-137 

74LS155 

Fairchild 

74LS155 

434-119 




1191 -20 


Motorola 

SN74LS193 

431-17 


Rayth&ixi 

74LSt3 

457-141 


Hitachi 

H074LS155 

434-120 


Tl 

SN74LS165 

454-111 


National 

DM74LS193 

431 -19 


SIgnetics 

74LS13 

457-143 


Motorola 

SN74LS155 

434-122 




1191 -26 


NEC America )iPB74LS193 

431 -20 


Tl 

SN74LS13 

457-145 


National 

DM74LS155 

434-124 

74LS166 

Motorola 

SN74LS166 

454-126 


Raytheon 

74LS193 

431 -26 

74LS132 

FaircNId 

74LS132 

457-162 


NEC America nPB74LSl55 

434-125 


Tl 

SN74LS166 

454-128 


Signetics 

74LS193 

431 -28 


Hitachi 

HD74LS132 

457-163 


Raytheon 

74LS155 

434 -129 




1191 -30 


Tl 

SN74LS193 

431 -30 


Motorola 

SN74LS132 

457-165 


Signetics 

74LS155 

434-130 

74LS168 

AMD 

SN74LS168A 

433-32 

74LS194 

AMD 

SN74LS194A 

453-110 


National 

DM74LS132 

457-167 


Tl 

SN74LS155 

434 -132 


Fairchild 

74LS168 

433-35 




1188-53 


Raytheon 

74LS132 

457-171 

74LS156 

Fairchild 

74LS156 

434-151 


Motorola 

SN74LS168 

433-37 


FairdiM 

74LS194A 

453-114 


Signetics 

74LS132 

457-172 


Hitachi 

H074LS156 

434-152 


National 

DM74LS168 

433-39 




1188-109 


Tl 

SN74LS132 

457-175 


Motorola 

SN741.S156 

434-154 


Tl 

SN74LS168 

433-41 


Hitachi 

HD74LS194A 

453-115 

7iLS133 

Fairchild 

74LS133 

442 -26 


f«iatior.a! 

DM74LS1GC 

434 -*GC 

/4Lo<69 

AMD 

3N74l3165A 

431 -36 




1138 -6e 


Motorola 

SN74LS133 

442-28 


Raytheon 

74LS156 

434-160 


Fairchild 

74LS169 

431 -39 


Motorola 

SN74LS194A 

453-117 

74LS136 

Fairchild 

74LS136 

446-71 


Signetics 

74LS156 

434-161 


Motorola 

SN74LS169 

431 -41 




1189-6 


Hitachi 

HD74LS136 

446-72 


Tl 

SN74LS156 

434-163 


Nationai 

OM74LS169 

431 -43 


NEC America mPB74LS194 

453-118 


Motorola 

SN74LSi.3fi 

446-74 

74LS157 

AMD 

■SN74LS157 

449-89 


Tj 

SN74LS169 

431 -45 




1188-75 


Nationai 

DM74LS136 

446-76 


Fairchiw 

74LS1 57 

449 -93 

74r$i70 

FairchM 

74LS170 

448-189 


Raytheon 

SN74LS194A 

1139-28 


Raytheon 

74LS136 

446-80 


Hitachi 

HD74LS157 

449-94 




1171 -48 



74LS194A 

453-124 


Siwietics 

74LS136 

446-82 


Motorola 

SN74LS157 

449-96 


Motorola 

SN74LS170 

448-191 


Signetics 

74LS194 

1188-85 


Tl 

SN74LS136 

446-84 


National 

DM74LS157 

449-98 




1171-53 



74LS194A 

453-125 

74LS137 

Tl 

SN74LS137 

435-56 


NEC America fiPB74LS157 

449-99 


National 

DM74LS170 

448-193 


Tl 

SN74LS194A 

453-127 

74LS138 

AMD 

SN74LS138 

435-14 


Raytheon 

74LS157 

449-105 




1171 -57 




1188-97 


Fairchild 

74LS138 

435-18 


Signetics 

74LS157 

449-107 


Raytheon 

74LS170 

448-197 

74LS195 

AMD 

SN74LS195A 

453-30 


Hitarfii 

HD74LS138 

435-19 


Tl 

SN74LS157 

449-109 




1171-44 




1188-101 


Motorola 

SN74LS138 

435-21 

74LS158 

AMD 

SN74LS158 

449-175 


Signetics 

74LS170 

449-5 


Fairchild 

74LS195 

453-34 


National 

DM74LS138 

435-23 


FjBrchild 

74LS158 

449-179 




1171 -59 



74LS195A 

1188-115 




1760-136 


Hitachi 

H074LS158 

449-180 


Tl 

SN74LS170 

449-7 


Hitachi 

HD74LS195A 

453-35 


NEC America fiPB74LS1 38 

435-24 


Motorola 

SN74LS158 

449-182 




1171-63 




1189-2 


Raytheon 

74LS138 

435-30 


National 

DM74LS158 

449-184 

74LS173 

Fairchild 

74LS173A 

439-30 


Motorola 

SN74LS195A 

453-37 


SIffietics 

74LS138 

435-32 


Raytheon 

74LS158 

449-190 


Motorola 

SN74LS173A 

439-32 




1189-10 


Tl 

SN74LS138 

435-34 


Signetics 

74LS158 

449-192 


National 

DM74LS173 

439-34 


NEC Amenca mPB74LS195 

453-38 




1760-138 


Tl 

SN74LS158 

449-194 


Signetics 

74LS173 

439-36 




1189-22 

74LS139 

AMD 

SN74LS139 

434-174 

74LS160 

AMD 

SN74LS160 

432-12 


Tl 

SN74LS173 

439-38 


Raytheon 

74LS195A 

453-44 


Fairchild 

74LS139 

434-178 


Fairchild 

74LS160 

432-16 

74LS174 

AMD 

SN74LS174 

440-11 




1189-32 


Hitachi 

HD74LS139 

434-179 


Hitachi 

HD74LS160A 

432-17 


Fairchild 

74LS174 

440-15 


Signetics 

74LS195A 

453-46 


Motorola 

SN74LS139 

434-181 


Motorola 

SN74I.S160A 

432-19 


Hitachi 

HD74LS174 

440-16 




1189-40 


Nationai 

DM74LS139 

434-183 


National 

DM74LS160 

432-21 


Motorola 

SN74LS174 

440-17 


Tl 

SN74LS195A 

453-48 


NEC America nPe74LSl39 

434-184 


Raytheon 

74LS160 

432-27 


National 

DM74LS174 

440-19 




1189-46 


Raytheon 

74LS139 

434-190 


Signetics 

74LS160A 

432-28 


Raytheon 

74LS174 

440-25 

74LS196 

FaIrchNd 

74LS196 

431 -165 


Signetics 

74LS139 

434-192 


Tl 

SN74LS160A 

432-30 


Signetics 

74LS174 

440-27 


Motorola 

SN74LS196 

431-167 


Tl 

SN74LS139 

434-194 

74LS161 

AMO 

SN74LS161 

430-93 


Tl 

SN74LS174 

440-29 


National 

DM74LS196 

431-169 

74LS14 

Fairchild 

74LS14 

458-2 


Fairchild 

74LS161 

430-97 

74LS175 

AMD 

SN74LS175 

439-61 


RayBieon 

74LS196 

431 -173 


Hitachi 

HD74LS14 

458-3 


HitacN 

H074LS161A 

430-98 


Fairchild 

74LS175 

439-65 


Signetics 

74LS196 

431-174 


Motorola 

SN74LS14 

458-5 


Motorola 

SN74LS161A 

430-100 


Hitachi 

F»74LS175 

439-66 


Tl 

SN74LS196 

431-176 


National 

DM74t.St4 

458-7 


National 

DM74LS161 

430-103 


Motorola 

SN74LS175 

439-70 

74LS197 

Fairchild 

74LS197 

429-192 


Raytheon 

74LS14 

458-11 


NEC America mP874LS161 

430-101 


National 

DM74LS175 

439-72 


Motorola 

SN74LS197 

429-194 


Signetics 

74LS14 

458-13 


Raytheon 

74LS161 

430-109 


NEC Amerra ;iPB74LS175 

439-73 


Nahonal 

OM74LS197 

429-196 


Tl 

SN74LS14 

458-15 


Signehes 

74LS161A 

430-111 


Rayttieon 

74LS175 

439-79 


Raytheon 

74LS197 

429-200 

74LS145 

Fairchild 

74LS145 

434-68 


Tl 

SN74LS161A 

430-113 


Signetics 

74LS175 

439-81 


Signetics 

74LS197 

429-201 


Tl 

SN74LS145 

434-70 

74LS162 

AMD 

SN74LS162 

432-56 


Tl 

SN74LS175 

439-63 


Tl 

SN74LS197 

430-3 

74LS147 

Tl 

SN74LS147 

456-185 


Fairchild 

74LS162 

432-60 

74LS181 

AMD 

SN74LS181 

426-97 

74LS20 

Fairchild 

74LS20 

442-61 

74LSI48 

AMD 

SN74LS148 

456-167 


Hitachi 

HM74LS162A 

432-61 


Fairchild 

74LS181 

426-101 


Hitadii 

HD74LS20 

442-62 


Tl 

SN74LS148 

456-171 


Motorola 

SN74LS162A 

432-63 


Motorola 

SN74LS181 

426-103 


Motorola 

SN74LS20 

442-64 




1762-139 


National 

DM74LS162 

432-65 


Raytheon 

74LS181 

426-107 


National 

DM74LS20 

442-66 

74LS15 

Fairchild 

74LS15 

441 -36 


Raytheon 

74LS162 

432-73 


Signetics 

74LS181 

426-111 


NEC America /iPB74LS20 

442-67 


Hitachi 

HD74LS15 

441-37 


Signetics 

74LS162A 

432-74 


Tl 

SN74LSiei 

426-113 


Raytheon 

74LS20 

442-72 


Motorola 

SN74LS15 

441 -39 


Tl 

SN74LS162A 

432-76 

74LS183 

n 

SN74LS183 

425-110 


Signetics 

74LS20 

442-74 


National 

DM74LS15 

441 -41 

74LS163 

AMO 

SN74LS163 

430-34 

74LS189 

Faircliid 

74I.S1B8 

* 485 


Tl 

SN74LS20 

442-76 


Rayttieon 

74LS15 

441 -45 


Fairchild 

74LS163 

430-38 




1172-46 

74LS207 

Tl 

SN74LS207 

1174-80 


Sixties 

74LS15 

441 -47 


Hitachi 

H074LS163A 

430-39 


Motorola 

SN74LS189 

1172-44 

74LS208 

Tl 

,SN74LS208 

1174-81 


Tl 

SN74LS15 

441 -49 


Motorola 

SN74LS163A 

430-41 


National 

DM74LS189 

1172-107 

74LS21 

Fairchild 

74LS21 

440-156 

74LS151 

AMD 

SN74LS151 

451 -125 


National 

DM74LS163 

430-43 


Tl 

SN74LS189A 

1172-84 


Hitachi 

HD74LS21 

440-157 


Fairchild 

74LS151 

451-129 


Raytheon 

74LS163 

430-49 

74LS190 

AMD 

SN74LS190 

432-151 


Motorola 

SN74LS21 

440-159 


Hitachi 

H074LS151A 

451 -130 


Signetics 

74LS163A 

430-51 


Fairchild 

74LS190 

432-155 


National 

DM74LS21 

440-161 


Motorola 

SN74LS151 

451-132 


Tl 

SN74LS163A 

430-53 


Motorola 

SN74LS190 

432-157 


NEC America )iPB74LS21 

440-162 


National 

DM74LS151 

451 -134 

74LS164 

AMD 

SN74LS164 

454-152 


National 

DM74LS190 

432-159 


Raytheon 

74LS21 

440-166 


NEC America mPB74LS151 

451-135 




1191 -38 


Raytheon 

74LS190 

432-165 


Signetics 

74LS21 

440-168 




451 -191 


Fairchild 

74LS164 

454-154 


Signetics 

74LS190 

432-167 


Tl 

SN74LS21 

440-170 


Raytheon 

74LS151 

451 -142 




1191 -42 


Tl 

SN74LS190 

432-169 

74LS214 

Tl 

SN74LS214 

1177-51 


S^n@uCS 

74LS151 

451 -144 


Hitachi 

HD74LS164 

454-155 

74LS191 

AMO 

SN74LS191 

430-162 

/4LS2i5 

Tl 

SN74LS215 

1177-46 


Tl 

SN74LS151 

451 -146 




1191 -46 


Fairchild 

74LS191 

430-166 

74LS2t9 

Tl 

SN74LS219 

1172-86 

74LS152 

Fairchild 

74LS152 

451 -67 


Motorola 

SN74LS164 

454-157 


Motorola 

SN74LS191 

430-168 

74LS22 

Fairchild 

74LS22 

442-169 


Hitachi 

HD74LS152 

451 -69 




1191-49 


National 

DM74LS191 

430-170 


Hitachi 

HD74LS22 

442-170 


Motorola 

SN74LS152 

451 -71 


National 

DM74LS164 

454-159 


Raytheon 

74LS191 

430-176 


Motorola 

SN74LS22 

442-172 


Raytheon 

74LS152 

451 -75 




1191 -55 


Signetics 

74LS191 

430-178 


National 

DM74LS22 

442-174 

74LS153 

AMD 

SN74LS153 

450-155 


NEC America (»P674LS164 

454-160 


Tl 

SN74LS191 

430-180 


Raytheon 

74LS22 

442-178 


Fairchild 

74LS153 

450-159 




1191 -57 

74LS192 

AMD 

SN74LS192 

432-199 


Signetics 

74LS22 

442-180 


Hitachi 

HD74LS153 

450-160 


Raytheon 

74LS164 

454-164 


Fairchild 

74LS192 

433 -5 


Tl 

SN74LS22 

442-182 


Motorola 

SN74LS153 

450-162 




1191 -61 


Motorola 

SN74LS192 

433-7 

74LS221 

Motorola 

SN74LS221 

452-115 


National 

DM74LS153 

450-164 


Signetics 

74LS164 

454-166 


National 

DM74LS192 

433-9 


National 

Df.174LS22t 

452-117 


NEC America uPB74LSl53 

450-165 




1191 -65 


NEC America (iPB74LS192 

433-10 


Raythewi 

74LS221 

452-121 


Raytheon 

74LS153 

450-171 


Tl 

SN74LS164 

454-168 


Raytheon 

74LS192 

433-16 


Signetics 

74LS221 

452-123 
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Base 
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Page-Line 

Tl 

SN74LS221 

452-125 

74LS245 

Signetics 

74LS245 

459-129 

74LS27 

Tl 

SN74LS27 

447-39 

Tl 

SN74LS222 

1159-61 




618-38 

74LS273 

AMD 

SN74LS273 

440-46 

Tl 

SN74LS224 

1159-63 


Tl 

SN74LS245 

459-132 


Fairchild 

74LS273 

440-48 

AMD 

SN74LS240 

458-182 




618-40 


MMI 

74LS273 

* 509 



608-16 

74LS247 

Fairchild 

74LS247 

601 -137 




440-50 

Fairchild 

74LS240 

458-184 


Hitachi 

HD74LS247 

601 -142 


Motorola 

SN74LS273 

440-54 



608-20 


Motorola 

SN74LS247 

601-150 


Raytheon 

74LS273 

* 531 

MMI 

74LS240 

* 768 


National 

DM74LS247 

601 -156 




440-60 



458-188 


Tl 

SN74LS247 

601 -169 


Signetics 

74LS273 

440-61 



608-24 

74LS248 

Fairchild 

74LS248 

601 -50 


Tl 

SN74LS273 

440-63 

Motorola 

SN74LS240 

458-196 


Hitachi 

HD74LS248 

601 -54 

74LS275 

Tl 

SN74LS275 

426-54 



.608-40 


Motorola 

SN74LS248 

601-61 

74US279 

Fairchild 

74LS279 

448-121 

Raytheon 

74LS240 

* 522 


National 

OM74LS248 

601 -71 


Motorola 

SN74LS279 

448-123 



459-5 


Tl 

SN74LS248 

601-85 


National 

DM74LS279 

448-125 



608-48 

74LS249 

Fairchild 

74LS249 

601 -93 


NEC America mPB74LS279 

448-126 

Signetics 

74LS240 

459-6 


Hitachi 

HD74LS249 

601-95 


Raytheon 

74LS279 

448-130 



608-49 


Motorola 

SN74LS249 

601 -99 


Signetics 

74LS279 

448-132 

Tl 

SN74LS240 

459-8 


National 

DM74LS249 

601 -105 


•Tl 

SN74LS279 

448-134 



608-51 


Tl 

SN74LS249 

601-115 

74LS28 

Fairchild 

74LS28 

447-67 

AMD 

SN74LS241 

459-36 

74LS261 

‘AMD 

SN74LS251 

451 -183 


Motorola 

SN74LS28 

447 -74 



607-21 


Fairchild 

74LS251 

451 -187 


Raytheon 

74LS28 

447-85 

Fairchild 

74LS241 

459-40 


Hitachi 

HD74LS251 

451 -188 


Signetics 

74LS28 

447-89 



607-31 


Motorola 

SN74LS251 

451-190 


Tl 

SN74LS28 

447-93 

MMI 

74LS241 

* 768 


NEC America (iPB74LS251 

1762-131 

74LS280 

Fairchild 

74LS280 

457-22 



459-44 


Raytheon 

74LS251 

451-197 


Tl 

SN74LS280 

457-24 



607-37 


Tl 

SN74LS251 

451 -200 

74LS281 

AMD 

SN74LS281 

426-188 

Motorola 

Sy74LS241 

459-48 




1762-133 

74LS283 

Fairchild 

74LS283 

425-52 



607-53 

74LS253 

AMD 

SN74LS253 

450-194 


Hitachi 

HD74LS283A 

425-54 

Raytheon 

74LS241 

*525 


Fairchild 

74LS253 

450-198 


MMI 

74LS283 

425 -56 



459-54 


Hitachi 

HD74LS253 

450-199 


Motorola 

SN74LS283 . 

425-60 



607-63 


Motorola 

SN74LS253 

450-201 


National 

DM74LS283 

425-64 

Signetics 

74LS241 

459-55 


National 

DM74LS253 

451-2 


Raytheon 

74LS283 

425-73 



60a-5 


NEC America nPB74LS253 

451-3 


Signetics 

74LS283 

425-77 

Tl 

SN74LS241 

459-57 


Raytheon 

74LS253 

451 -9 


Tl 

SN74LS283 

425-81 



608-8 


Signetics 

74LS253 

451 -1 1 

74LS289 

Motorola 

SN74LS289 

1172-45 

AMD 

SN74LS242 

458-69 


Tl 

SN74LS253 

451 -13 


National 

DM74LS289 

1172-110 



616-28 

74LS255 

Raytheon 

74LS255 

434-169 


Tl 

SN74LS289 

1172-79 

Fairchild 

74LS242 

458-75 

74LS256 

Fairchild 

74LS256 

447-154 

74LS290 

Fairchild 

74LS290 

431 -103 



616-33 


Motorola 

SN74LS256 

447-156 


Motorola 

»474LS290 

431-107 

Motorola 

SN74LS242 

458-79 

74LS257 

AMD 

SN74LS257 

450-48 


National 

DM74LS290 

431 -111 



616-35 


Fairchild 

74LS257 

450-52 


Signetics 

74LS290 

CO 

Raytheon 

74LS242 

* 528 


Hitachi 

HD74LS257 

450-53 


Tl 

SN74LS290 

431 -123 



458 67 


Motorola 

SN74LS257A 

450-55 

74LS293 

Fairchild 

74LS293 

429-116 



616-39 


National 

DM74LS257 

450-57 


Motorola 

SN74LS293 

429-120 

Signetics 

74LS242 

458-94 


Raytheon 

74LS257 

450-64 


National 

DM74LS293 

429-124 



616-43 


Signetics 

74LS257 

450-66 


Signetics 

74LS293 

429-132 

Tl 

SN74LS242 

458-97 


Tl 

SN74LS257A 

450-68 


Tl 

SN74LS293 

429-137 



616-45 

74LS258 

AMD 

SN74LS258 

450-14 

74LS295 

Fairchild 

74LS295 

453-141 

AMD 

SN74LS243 

458-73 


Fairchild 

74LS258 

450-18 



74LS295A 

1188-119 



616-32 


Hitachi 

HD74LS258 

450-19 


Motorola 

SN74LS295A 

453-143 

Fairchild 

74LS243 

458-77 


Motorola 

SN74LS258A 

450-21 




1189-12 



616-34 


National 

DM74LS258 

450-23 


NEC America (iPB74LS295 

453-144 

Motorola 

SN74LS243 

458-81 


NEC America nPB74LS258 

450-24 




1189-23 



616-36 


Raytheon 

74LS258 

450-30 


Raytheon 

74LS295A 

453-148 

Raytheon 

74LS243 

* 528 


Signetics 

74LS258 

450-31 




1189-36 



458-93 


Tl 

SN74LS258A 

450-33 


Signetics 

74LS295A 

1188-45 



616-42 

74LS259 

Fairchild 

74LS259 

447-147 



74LS295B 

453-149 

Signetics 

74LS243 

458-95 


Motorola 

SN74LS259 

447-149 


Tl 

SN74LS295B 

453-151 



616-44 


Tl 

SN74LS259 

447-151 




1189-48 

Tl 

SN74LS243 

458-99 




1762-160 

74LS297 

Tl 

SN74LS297 

457-52 



616-46 

74LS26 

Fairchild 

74LS26 

444-127 




898-53 

AMD 

SN74LS244 

459-73 


Hitachi 

HD74LS26 

444-128 

74LS298 

AMD 

SN74LS298 

449-137 



607 -27 


Motorola 

SN74LS26 

444-130 


Fairchild 

74LS298 

439-150 

Fairchild 

74LS244 

459-75 


National 

DM74LS26 

444-132 




449-139 



607-33 


Raytheon 

74LS26 

444-136 




450-112 

MMI 

74LS244 

* 768 


Signetics 

74LS26 

444-139 


Hitachi 

HD74LS298 

450-113 



459-77 


Tl 

SN74LS26 

444-141 


Motorola 

SN74LS298 

439 -152 



607-41 

74LS260 

Fairchild 

74LS260 

446-193 




449-141 

Motorola 

SN74LS244 

45961 


Motorola 

SN74LS260 

446-195 




450-115 



607-55 


Signetics 

74LS260A 

446-197 


Raytheon 

74LS298 

439-160 

Raytheon 

74LS244 

* 525 

74LS261 

Raytheon 

74LS261 

425-139 




449-147 



459-87 


Signetics 

74LS261 . 

425-141 




450-123 



608-4 


Tl 

SN74LS261 

425-143 


Signetics 

74LS298 

439-161 

Signetics 

74LS244 

459-88 

74LS266 

Fairchild 

74LS266 

446-101 




450-124 



608 6 


Motorola 

SN74LS266 

446-103 


Tl 

SN74LS298 

439-163 

Tl 

SN74LS244 

459-90 


National 

DM74LS266 

446-105 




449-149 



608-12 


Raytheon 

74LS266 

446-109 




450-126 

AMD 

SN74LS245 

459-114 


Signetics 

74LS266 

446-111 

74LS299 

AMD 

SN74LS299 

454-58 



618-30 


Tl 

SN74LS266 

446-113 




1190-69 

Fairchild 

74LS245 

459-116 

74LS27 

Fairchild 

74LS27 

447-25 


Fairchild 

74LS299 

454 -62 



618-31 


Hitachi 

HD74LS27 

447-26 




1190-98 

MMI 

74LS245 

* 774 


Motorola 

SN74LS27 

447-28 


MMI 

74LS299 

454-66 



459-118 


National 

DM74LS27 

447-30 




1190-102 



618-32 


NEC America |;iPB74LS27 

447-31 


Motorola 

SN74LS299 

454 -71 

Motorola 

SN74LS245 

459-124 


Raytheon 

74LS27 

447-35 


Raytheon 

74LS299 

* 533 



618-35 


Signetics 

74LS27 

447-37 




454-81 


Base 



Number Source 

Device 

Page-Line 



IC MASTER 1979 


87 













1C MASTER 


Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Psge-Line 

Base 

Number 

Source 

Device 

Page-Unc 

Bese 

Number 

Source 

Device 

Page-Une 

74LS366 

Tl 

SN74LS365A 

428-58 

74LS384 

AMD 

SN74LS384 

425-164 

74LS479 

T! 

SN74LS479 

1166-25 

74LS643 

Tl 

SN74LS643-1 

459-139 

74LS366 

Fairchild 

74LS366 

429-29 


Motorola 

SN74LS384 

425-166 

74LS48 

Fairchild 

74LS48 

601 -46 




618-44 


Motorola 

SN74LS366A 

429-34 


Raytheon 

74LS384 

* 551 


Hitachi 

HD74LS48 

601 -53 

74LS644 

Tl 

SN74LS644 

459-109 


National 

DM74LS366 

429-38 




425-172 


Motorola 

SN74LS48 

601-59 




618-28 


NEC America 

/;iPB74LS366 

429-41 


Tl 

SN74LS384 

425-177 


National 

DM74LS48 

601 -69 



SN74LS644-1 

459-1ld 


Raytheon 

74LS366 

429-46 

74LS385 

AMD 

SN74LS385 

425-122 


Tl 

SN74LS48 

601 -83 




618-29 


Signetics 

74LS366A 

429-52 


Motorola 

SN74LS3a5 

425-124 

74LS481 

Tl 

SN74LS481 

427-17 

74LS645 

Motorola 

SN74LS645 

459-128 


Tl 

SN74LS366A 

429-56 


Raytheon 

74LS38S 

* 554 




1756-113 




618-37 

74LS367 

Fairchild 

74LS367 

428-33 




425-130 




1747-4 


Tl 

SN74LS645 

459-141 


Hitachi 

HD74LS367 

428 -34 


Tl 

SN74LS385 

425-132 

74LS49 

Fairchild 

74LS49 

601 -91 




618-45 


Motorola 

SN74LS367A 

428-38 

74LS386 

Hitachi 

H074LS366 

446-20 


Hitachi 

HD74LS49 

601 -94 



SN74LS645-1 

459-142 


National 

DM74LS367 

428-42 


Motorola 

SN74LS386 

446-24 


Motorola 

SN74LS49 

601 -101 




618-46 


NEC America 

^P874LS367 

428-44 


National 

DM74LS386 

445-195 


National 

DM74LS49 

601 -103 

74LS668 

Tl 

SN74LS668 

*1718 


Raytheon 

74LS367 

428-52 




446-28 


Tl 

SN74LS49 

601 -113 




433-43 


Signetics 

74LS367A 

428-56 


Raytheon 

74LS386 

446-37 

74LS490 

Fairchild 

74LS490 

432-114 

74LS669 

Tl 

SN74LS669 

*1718 


Ti 

5n74lS36/A 



btgneocs 

/'4LS386 

446-41 


Motorola 

SN74LS490 

432-118 




431 -47 

74LS368 

Fairchild 

74LS368 

429-31 


Tl 

SN74LS386 

446-45 


Signetics 

74LS490 

432-120 

74LS670 

Fairchild 

74LS670 

449-13 


Hitachi 

HD74LS368 

429-32 

74LS388 

AMD 

SN74LS388 

439-123 


Tl 

SN74LS490 

432-124 




1171 -65 


Motorola 

SN74LS368A 

429-36 

74LS390 

Fairchild 

74LS390 

432-111 

74LS502 

Fairchild 

74LS502 

456-87 


Motorola 

SN74LS670 

449-15 


Nadonal 

DM74LS368 

429-40 


Motorola 

SN74LS390 

432-116 


Motorola 

SN74LS502 

456-90 




1171 -67 


NEC America 

fiPB74LS368 

423-42 



74LS3SC 

432-119 

74LS503 

Fairchild 

74LS503 

* 488 


Nationai 

DM74LS670 

449-17 


Raytheon 

74LS368 

429-50 


Tl 

SN74LS390 

432-122 




456-88 




1171 -69 


Signetics 

74LS368A 

429-54 

74LS393 

Fairchild 

74LS393 

429-144 


Motorola 

SN74LS503 

456-92 


Raytheon 

74LS670 

449-23 


Tl 

SN74LS368A 

429-58 


Motorola 

SN74LS393 

429-146 

74LS504 

Fawchild 

74LS504 

* 488 




1171-71 

74LS37 

FaircMd 

74LS37 

443-178 


Signetics 

74LS393 

429-147 




456-100 


Signetics 

74LS670 

449-25 


Hitachi 

HD74LS37 

443-179 


Tl 

SN74LS393 

429-149 


Motorola 

SN74LS504 

456-102 




1171 -73 


Motorola 

SN74LS37 

443-181 

74LS395 

Fairchild 

74LS395 

453-156 

74LS51 

Fair<^cl 

74LS51 

445 -91 


Tl 

SN74LS670 

449-27 


National 

DM74LS37 

443-183 




1188-123 


Hitachi 

HD74LS51 

445-92 




1171 -75 


NEC America 

HPB74LS37 

443-184 


Motorola 

SN74LS395 

1189-14 


Motorola 

SN74LS51 

445-94 

74LS673 

Tl 

SN74LS673 

455-70 


Raytheon 

74LS37 

443-188 



SN74LS395A 

453-158 


National 

DM74 LS51 

445-96 

74LS674 

Tl 

SN74LS674 

455-73 


Signetics 

74LS37 

443-190 


NEC America 

HPB74LS395 

453-159 


NEC Amenca nPB74LS51 

445-97 

74LS681 

Tl 

SN74LS681 

426-65 


Tl 

SN74LS37 

443-192 




1189-24 


Raytheon 

74LS51 

445-101 




426-190 

74LS373 

AMD 

SN74tS373 

447-165 


Raytheon 

74LS395 

1188-79 


Signetics 

74LS51 

445-103 

74LS690 

Tl 

SN74LS690 

432-81 


Fairchild 

74LS373 

447-167 



74LS395A 

* 557 


Tl 

SN74LS51 

445-105 

74LS691 

Tl 

SN74LS691 

430-123 


MMI 

74I.S373 

* 505 




453-163 

74LS533 

AMD 

SN74LS533 

447-198 

74LS692 

Tl 

SN74LS692 

432-83 




447-169 


Signetics 

74LS395 

453-165 

74LSS34 

AMD 

SN74LS534 

440-103 

74LS693 

Tl 

SN74LS693 

430-125 


Motorola 

SN74LS373 

447-171 




1189-41 

74LS54 

Fairchild 

74LS54 

444-182 

74LS696 

Tl 

SN74LS696 

433-49 


Raytheon 

74LS373 

* 543 


Tl 

SN74LS395A 

453-167 


Hitachi 

HD74LS54 

444-183 

74LS697 

Tl 

SN74LS697 

431 -59 




447-179 




1189-50 


Motorola 

SN74LS54 

444-185 

74LS698 

Tl 

SN74LS698 

433-51 


Signetics 

74LS373 

447-181 

74LS396 

Tl 

SN74LS396 

448-152 


National 

DM74LS54 

444-187 

74LS699 

Tl 

SN74LS699 

431 -61 


Tl 

SN74LS373 

447-185 




455-16 


NEC America nPB74LS54 

444-188 

74LS73 

FairdiiW 

74LS73 

438-47 

74LS374 

AMD 

SN74LS374 

440-69 

74LS398 

Motorola 

SN74LS398 

439-154 


Raytheon 

74LS54 

444-192 


Hitachi 

HD74LS73 

438-50 


FairchiW 

74LS374 

440-71 




449-142 


Signetics 

74LS54 

444-194 


Motorola 

SN74LS73A 

438-53 


MMI 

74LS374 

* SOS 




450-117 


Tl 

SN74LS54 

444-196 


National 

DM74LS73 

438-57 




440-73 


Tl 

SN74LS398 

439-165 

74LS540 

Fairchiid 

74LS540 

458-186 


Raytheon 

74LS73 

438-63 


Motorola 

SN74LS374 

440-75 




450-128 




608-22 



74LS73 

438-69 


National 

DM74LS374 

440-79 

74LS399 

AMD 

SN74LS399 

439-146 


Motorola 

SN74LS540 

458-198 


Tl 

SN74LS73A 

438-74 


Raytheon 

74LS374 

* S43 




450-108 




608-42 

74LS74 

Fairchild 

74LS74 

438-170 




440-85 


Motorola 

SN74LS399 

439-156 

74LS541 

Fairchild 

74LS541 

459-42 


Hitachi 

HD74LS74A 

438-171 


Signetics 

74LS374 

440-87 




449-143 




607-35 


Motorola 

SN74LS74A 

438-173 


Tf 

SN74LS374 

440-91 




450-119 


Motorola 

SN74LS541 

459-50 


National 

DM74LS74 

438-175 

74LS375 

Fairchild 

74LS375 

448-90 


Tl 

SN74LS399 

439-167 




607-57 


NEC America mPB74LS74 

438-176 


Motorola 

SN74LS375 

448-94 




450-130 

74LS55 

Fairchild 

74LS55 

445-110 


Raytheon 

74LS74 

438-180 


NEC America 

(iPB74LS375 

448-97 

74LS40 

Fairchild 

74LS40 

442-122 


Hitachi 

HD74LS55 

445-111 


Signetics 

74LS74A 

438-182 


Sixties 

74LS375 

448-105 


Hitachi 

HD74LS40 

442-123 


Motorola 

SN74LS55 

445-113 


Tl 

SN74LS74A 

438-184 


Tl 

SN74LS375 

448-109 


Motorola 

SN74LS40 

442-125 


National 

DM74LS55 

445-115 

74LS75 

Fairchild 

74LS75 

448-88 

74LS377 

AMD 

SN74LS377 

440-116 


National 

DM74LS40 

442-127 


NEC Amenca mPB74LS55 

445-116 


Motorola 

SN74LS75 

448-92 


Fairchild 

74LS377 

440-118 


NEC America 

MPB74LS40 

442-128 


Raytheon 

74LS55 

445-120 


National 

DM74LS75 

448-96 


MMI 

74LS377 

* 509 


Raytheon 

74LS40 

442-132 


Signetics 

74LS55 

445-122 


Raytheon 

74LS75 

448-101 




440-122 


Signetics 

74LS40 

442-134 


Tl 

SN74LS55 

445-124 


Signetics 

74LS75 

448-103 


Motorola 

SN74LS377 

440-124 


Tl 

SN74LS40 

442-137 

741S568 

Motorole 

SN74LS56e 

433-26 


Tl 

SN74LS75 

448-107 




448-59 

74LS42 

Fairchild 

74LS42 

434 -27 

74LS569 

Motorola 

SN74LS569 

431 -55 

74LS76 

Fairchild 

74LS76 

438-111 


Raytheon 

74LS377 

* 549 


Hitachi 

HD74LS42 

434 -28 

74LS57 

NEC Amenca nPB74LS57 

450-58 


Hitachi 

HD74LS76 

438-112 




440-130 


Motorola 

SN74LS42 

434-30 

74LS573 

Motorola 

SN74LS573 

447-173 


Motorola 

SN74LS76A 

438-114 


Signetics 

74LS377 

440-131 


National 

DM74LS42 

434 -32 

74LS574 

Motorola 

SN74LSS74 

440-77 


Nationai 

DM74LS76 

438-116 


Tl 

SN74LS377 

440-133 


NEC America 

fiPB74LS42 

434 -33 

74LS63 

Tl 

SN74LS63 

459-147 


Raytheon 

74LS76 

438-120 

74LS378 

AMD 

SN74LS378 

439-178 


Raytheon 

74LS42 

434-37 

74LS640 

Motorola 

SN74LS640 

459-126 


Signetics 

74LS76 

438-122 


Fairchild 

74LS378 

439-180 


Signetics 

74LS42 

434 -39 




618-36 


Tl 

SN74LS76A 

438-124 


Motorola 

SN74LS378 

439-182 


Tl 

SN74LS42 

434-41 


Tl 

SN74LS640 

459-134 

74LS77 

Fairchild 

74LS77 

448-57 


Signetics 

74LS378 

439-183 

74LS424 

Tl 

SN74LS424 

1760-106 




618-41 


National 

DM74LS77 

448-60 


Tl 

SN74LS378 

439-185 

74LS43 

Raytheon 

74LS43 

433-162 



SN74LS640-1 

459-135 


Raytheon 

74LS77 

446-64 

74LS379 

AMD 

SN74LS379 

439-100 

74LS44 

Raytheon 

74LS44 

433-177 




618-42 


Tl 

SN74LS77 

448-66 


Fairchild 

74LS379 

439-102 

74LS442 

Tl 

SN74LS442 

458-59 

74LS641 

Motorola 

SN74LS641 

459-99 

74LS78 

Fairchild 

74LS78 

437-61 


Motorola 

SN741S379 

439-104 

74LS443 

Tl 

SN74LS443 

458-61 




618-22 


Hitachi 

HD74LS78 

437-62 


Tl 

SN74LS379 

439-106 

74LS444 

Tl 

SN74LS444 

458-63 


Tl 

SN74LS641 

459-103 


Motorola 

SN74LS78A 

437-64 

74LS38 

Fairchild 

74LS38 

444-105 

74LS445 

Signetics 

74LS445 

434-50 




618-24 


National 

DM74LS78 

437-66 


Hitachi 

HD74LS38 

444-106 


Tl 

SN74LS445 

434-52 



SN74LS641-1 

459-104 


Raytheon 

74LS78 

437-72 


Motorola 

SN74LS38 

444-108 

74LS447 

Tl 

SN74LS447 

601-127 




618-25 


Signetics 

74LS78 

437-74 


National 

DM74LS38 

444-114 

74LS47 

Fairchild 

74LS47 

601 -131 

74LS642 

Motorola 

SN74LS642 

459-101 


Tl 

SN74LS78A 

437-76 


NEC America 

jiPB74LS38 

444-115 


Hitachi 

HD74LS47 

601 -140 




618-23 

74LS83 

Fairchild 

741883 

425-50 


Raytheon 

74LS38 

444 -112 


Motorola 

SN74LS47 

601-146 


Tl 

SN74LS642 

459-106 


Hitachi 

HD74LS83A 

425-53 


Signetics 

74LS38 

444-116 


National 

DM74LS47 

601 -154 




618-26 


Motorola 

SN74LS83A 

425-58 


Tl 

SN74LS38 

444-119 


Tl 

SN74LS47 

601 -167 



SN74LS642-1 

459-107 


National 

DM74LS83A 

425-62 

74LS381 

AMD 

SN74LS381 

426-130 

74LS476 

Ti 

SM74LS478 

*1713 




618-27 


Raytheon 

74LS83A 

425-68 


Tl 

SN74J,S381 

426-133 




1166-27 

74LS643 

Tl 

SN74LS643 

459-137 


Signetics 

74LS83A 

425-75 

74LS382 

Tl 

SN74LS382 

426-135 

74LS479 

Tl 

SN74LS479 

*1713 




618-43 


Tl 

SN74LS83A 

4^-79 


f Indicates page number in Application Note Directory. 

* indicates additional data is provided on the page noted. 

• Indicates entire Application Note is provided on the page noted. 
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PART NUMBER INDEX 


Base 

Number 

Source 

Devl<» 

Page4Jne 

Brae 

Number 

Source 

Device 

Page-Une 

Base 

Number 

.Source 

Device 

Page-Lfeie 

Base 

Nwnber 

Source 

Device 

Page-Une 

74LS85 

Faircfid 

74LS85 

427-86 

74S05 

Signetics 

74S05 

429-3 

74S153 

AMD 

SN74S153 

450-177 

74S195 

Tl 

SN74S195 

1189-85 


Motorola 

SN74LS85 

427-88 


Tl 

SN74S05 

429-6 


Fairchild 

74S153 

450-179 

74S196 

Tl 

SN74S196 

** 431 -179 


National 

DM74LS85 

427-90 

74S08 

Fairchild 

74S08 

441 -107 


Hitachi 

HD74S153 

450-180 

74S197 

Signetics 

74S197 

430-4 


Raytheon 

74LS85 

427-94 


Signetics 

74S08 

441 -109 


National 

DM74S153 

450-181 


Tl 

SN74S197 

430-7 


Signetics 

741885 

427-96 


Tl 

SN74S08 

441 -1 1 1 


Signetics 

74S153 

450-184 

74S20 

Fairchild 

74S20 

442-89 


Tl 

SN74LS85 

427-98 

74S09 

Fairchild 

74S09 

441 -149 


Tl 

SN74S153 

450-186 


Ferranti 

ZN74S20 

442-91 

74tS86 

FairchiW 

74LS86 

446-18 


Signetics 

74S09 

441 -151 

74S157 

AMD 

SN74S157 

449-111 


Hitachi 

HD74S20 

442-92 


Hitachi 

HD74LS86 

446-19 


Tl 

SN74S09 

441-153 


Fairchild 

74S157 

449-115 


National 

DM74S20 

442-94 


Motorola 

SN74LS86 

446-22 

74S10 

Fairchilcf 

74S10 

443-57 


Hitachi 

HD74S157 

449-116 


Signetics 

74S20 

442 


National 

DM74LS86 

446-26 


Hitachi 

HD74S10 

443-58 


National 

DM74S157 

449-118 


Tl 

SN74S20 

442-98 


NEC America /iPB74LS86 

446-29 


National 

DM74S10 

443-60 


Signetics 

74S157 

449-120 

74S200 

National 

DM74S200 

1173-100 


Raytheon 

74LS86 

446-33 


Signetics 

74S10 

443-62 


Tl 

SN74S157 

449-122 


Signetics 

74S200 

*1678 


Signetics 

74LS86 

446-39 


Tl 

SN74S10 

443-64 

74S158 

AMD 

SN74S158 

449-196 




1173-104 


Tl 

SN74LS86 

446-43 

74S109 

FairchiW 

74S109 

437-111 


Fairchild 

74S158 

449-198 

74S201 

Signetics 

74S201 

*1678 

74LS89 

Motorola 

SN74LS89 

1172-43 

74S11 

Fairchild 

74S11 ■ 

441 -24 


Hitachi 

HD74S158 

450-2 




1173-105 

74LS90 

FairchiW 

74LS90 

431 -101 


Hitachi 

HD74S11 

441 -25 


National 

DM74S158 

450-4 


Tl 

SN74S201 

1174-12 


Motorola 

SN74LS90 

431 -105 


National 

DM74S11, 

441 -27 


Signetics 

74S158 

450-6 

74S206 

National 

DM74S206 

1174-6 


National 

DM74LS90 

431 -109 


Signetics 

74S11 

441-29 


Tl 

SN74S158 

450-9 

74S207 

Tl 

SN74S207' 

1174-65 


Raytheon 

74LS90 

431 -115 


Tl 

SN74S11 

441 -31 

74S160 

AMD 

SN74S160 

432-32 

74S208 

Tl 

SN74S208 

1174-67 


Signetics 

74LS90 

431-117 

74S112 

Faircttild 

74S112 

437-192 

74S161 

AMD 

SN74S161 

430-115 




1756-131 


Tl 

SN74LS90 

431-121 


Hitachi 

HD74S112 

437-193 

74S162 

Tl 

SN74S162 

432-78 

74S214 

Tl 

SN74S214 

1177-39 

74LS91 

Raytheon 

74LS91 

454-191 


National 

DM74S112 

437-195 

74S163 

Tl 

SN74S163 

430-55 



SN74S214A 

1177-2 




1191-94 


Signetics 

74S112 

437-197 

74S167 

FairchiW 

74S167 

456-137 

74S22 

FairchiW 

74S22 

442-194 


Tl 

SN74LS91 

454-193 


Tl 

SN74S112 

437-199 

74S168 

Tl 

SN74S168 

433-45 


Fenanti 

ZN74S22 

442-196 




1191 -100 

74S113 

FairchiW 

74S113 

437-133 

74S169 

Tl 

SN74S169 

431 -49 


Hitachi 

HD74S22 

442-197 

74LS92 

Fairchild 

74LS92 

433-87 


Hitachi 

HD74S113 

437-134 

74S172 

Signetics 

74S172 

449-31 


National 

DM74S22 

442-199 


Hitachi 

HD74LS92 

433-88 


National 

DM74S113 

437-138 




1171 -84 


Signetics 

74S22 

442-201 


Motorola 

SN74LS92 

433-90 


Signetics 

74S113 

437-14P 

74S174 

AMD 

SN74S174 

440-31 


Tl 

SN74S22 

443-2 


National 

DM74LS92 

433-92 


Tl 

SN74S113 

437-142 




f 198-6 

74S225 

Tl 

SN74S225 

449-51 


Raytheon 

74LS92 

433-96 

74S114 

Fairchild 

74S114 

437-163 


FairchiW 

74S174 

440-33 




1159-64 


Sixties 

74LS92 

433-98 


Hitachi 

HD74S114 

437-164 


Hitachi 

HD74S174 

440-34 




1756-125 


Tl 

SN74LS92 

433-100 


National 

DM74S114 

437-166 


National 

DM74S174 

440-36 

74S226 

Tl 

SN74S226 

458-119 

74LS93 

Fairchild 

74LS93 

429-114 


Signetics 

74S114 

437-168 


Signetics 

74S174 

440-38 




616-48 


Motorola 

SN74LS93 

429-118 


Tl 

SN74S114 

437-170 


Tl 

SN74S174 

440-40 

74S240 

AMD 

SN74S240 

459-10 


National 

DM74LS93 

429-122 

74S12 

Hitachi 

HD74S12 

443-91 

74S175 

AMD 

SN74S175 

439-85 




608-18 


Raytheon 

74LS93 

429-128 

74S124 

Tl 

SN74S124 

458-35 




11 198-6 


MMI 

74S240 

* 768 


Siyietics 

74LS93 

429-130 




899-114 


FairchiW 

74S175 

439-87 




459-12 


Tl 

SN74LS93 

429-134 

74S132 

FairchiW 

74S132 

457-177 


Hitachi 

HD74S175 

439-88 




608-26 

74LS95 

Fairchild 

74LS95B 

453-80 


Tl 

SN74S132 

457-179 


Ntteai 

DM74S175 

439-90 


Tl 

SN74S240 

459-20 




1188-105 

74S133 

FairchiW 

74S133 

442-31 


Signetics 

74S175 

439-91 




608-53 


Hitachi 

W)74LS95B 

453-81 


Hitachi 

HD74S133 

442-30 


Tl 

SN74S-t75 

439 r92 

74S241 

AMD 

SN74S241 

459-59 


Motorola 

SN74LS95B 

453-83 


National 

DM74S133 

442-33 

74S178 

Signetics 

74S178 

453-180 




607-23 




1189-4 


Signetics 

74S133 

442-35 




1189-65 


MMI 

74S241 

* 768 


Raytheon 

74LS95B 

453-87 


Tl 

SN74S133 

442-37 

74S179 

Signetics 

74S179 

453-194 




459-61 




1188-49 

74S134 

FaircNW 

74S134 

442-15 




1189-66 




607-39 


Signetics 

74LS95B 

453-88 


Hitachi 

HD74S134 

442-16 

74S181 

AMD 

SN74S181 

426-115 


Tl 

SN74S241 

459-65 




1188-82 


National 

DM74S134 

442-17 


Hitachi 

HD74S181 

426-118 




608-10 


Tl 

SN74LS95B 

453-90 


Signetics 

74S134 

442-19 


Signetics 

74S181 

.426-121 

74S242 

AMD 

SN74S242 

458-101 




1188-89 


Tl 

SN74S134 

442-21 


Tl 

SN74S181 

426-123 




616-29 

74LS96 

Signetics 

74LS96 

454-21 

74S135 

FairchiW 

74S135 

446-117 

74S182 

Hitachi 

HD74S182 

426-168 

74S243 

AMD 

SN74S243 

458-103 




1190-45 


Hitachi 

HD74S135 

446-118 


MMI 

74S182 

426-171 




616-31 


Tl 

SN74LS96 

454-23 


National 

DM74S135 

446-119 


National 

DM74S182 

426-172 

74S244 

AMD 

SN74S244 

459-92 




1190-49 


Signetics 

74S135 

446-120 


Signetics 

74S182 

426-174 




607-29 

74L164 

National 

DM74L164A 

1191 -32 


Tl 

SN74S135 

446-122 


Tl 

SN74S182 

426-176 


MMI 

74S244 

* 768 


Tl 

SN74L164 

1191 -34 

74S136 

National 

DM74S136 

446-85 

74S187 

National 

DM74S187 

1183-28 




459-94 

74L187 

National 

DM74L187A 

1183-71 

74S138 

AMD 

SN74S138 

435-36 

74S188 

National 

DM74S188 

1161 -12 




607-43 

74L91 

National 

DM74L91 

1191 -78 


Fairchild 

74S138 

435-38 


Supertex 

MM74S18S 

*1704 

74S251 

AMD 

SN74S251 

451 -202 


Tl 

SN74L91 

1191 -76 


National 

DM74S138 

435-41 




1161 -3 


FairchiW 

74S251 

452^ 

74L95 

National 

DM74L95 

1188-21 


Signetics 

74S138 

435-42 



SM74S1S8 

*1704 


Hitachi 

HD74S251 

452-5 


Tl 

SN74L95 

1188-15 


Tl 

SN74S138 

435-44 




1161 -1 


National 

DM74S251 

452-7 

74L99 

Tl 

SN74L99 

1188-14 

74S139 

AMD 

SN74S139 

434-198 


n 

SN74S188 

*1708 


Signetics 

74S251 

452-9 

74S00 

Faircttild 

74S00 

443-146 


Fairchild 

74S139 

434-200 




1161 -20 


Tl 

SN74S251 

452-11 


Ferranti 

ZN74S00 

443-148 


National 

DM74S139 

434-201 

74S189 

AMD 

SN74S189 

1172-33 

74S253 

AMD 

SN74S253 

451-15 


Hitachi 

HD74S00 

443-149 


Signetics 

74S139 

435-3 


FairchiW 

74S189 

1172-34 


Fairchild 

74S253 

451 -17 


National 

DM74S00 

443-151 


Tl 

SN74S139 

435-5 


Hitachi 

HD74S189 

1172-35 


National 

DM74S253 

451 -18 


Signetics 

74S00 

443-153 

74S140 

FairchiW 

74S140 

436-138 


National 

DM74S189 

1172-36 


Signetics 

74S253 

451 -20 


Tl 

SN74SOO 

443-155 




609-13 


Signetics 

74S189 

*1678 

74S257 

AMD 

SN74S257 

450-71 

74S02 

Fairchild 

74S02 

447-95 


Hitachi 

HD74S140 

436-139 




1172-37 


FairchiW 

74S257 

450-73 


Hitachi 

HD74S02 

447-96 




609-14 


Tl 

SN74S189 

1172-38 


Hitachi 

HD74S257 

450-74 


National 

DM74S02 

447-97 


National 

DM74S140 

436-140 

74S194 

AMD 

SN74S194 

453-129 


National 

DM74S257 

450-76 


Signetics 

74S02 

447-99 




609-15 




1189-73 


Signetics 

74S257 

450-77 


Tl 

SN74S02 

447-101 


Signetics 

74S140 

436-142 




H 198-6 


Tl 

SN74S257 

450-79 

74S03 

Fairchild 

74S03 

444-72 




609-21 


Fairchild 

74S194 

453-131 

74S258 

AMD 

SN74S258 

450-35 


Ferranti 

ZN74S03 

444-74 


Tl 

SN74S140 

436-144 




1189-79 


Fairchild 

74S258 

450-37 


Hitachi 

HD74S03 

444-76 




609-25 


National 

DM74S194 

453-132 


National 

DM74S258 

450-39 


National 

DM74S03 

444-77 

74S15 

Fairchild 

74S15 

441 -55 


Signetics 

74S194 

453-133 


Signetids 

74S258 

450-41 


Signetics 

74S03 

444 79 


Hitachi 

HD74S15 

441 -56 




1189-80 


Tl 

SN74S258 

450-43 


Tl 

SN74S03 

444-81 


National 

DM74S15 

441 -58 


Tl 

SN74S194 

453-135 

74S260 

National 

DM74S260 

447-2 

74S04 

FairchiW 

74S04 

428-135 


Signetics 

74S15 

441-60 




1189-83 


Signetics 

74S260 

447-4 


Hitachi 

HD74S04 

428-139 


Tl 

SN74S15 

441-62 

74S195 

AMD 

SN74S195 

453-50 


Tl 

SN74S260 

447-6 


National 

DM74S04 

428-141 

74S151 

AMD 

SN74S151 

451 -148 




1189-75 

74S270 

National 

DM74S270 

1183-93 


Signetics 

74S04 

428-143 


Fairchild 

74S151 

451 -150 




1 198-6 


Tl 

SN74S270 

1183-99 


Tl 

SN74S04 

428-146 


Hitachi 

HD74S151 

451 -153 


National 

DM74S195 

453-53 

74S2708 

Tl 

SN74S2708 

1165-104 

74S05 

FairchiW 

74S05 

428-198 


National 

DM74S151 

451-155 


Signetics 

74S195 

453-54 

74S271 

Tl 

SN74S271 

1183-58 


Hitachi 

HD74S05 

428-201 


Signetics 

74S151 

451 -157 




1189-81 

74S274 

Tl 

SN74S274 

425-148 


National 

DM74S05 

428-203 


Tl 

SN74S151 

451 -159 


Tl 

SN74S195 

453-56 

74S275 

Tl 

SN74S275 

426-56 



Arranged alphanumerically from left to right. 
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1C MASTER 


Ba«« 

Ntiniber 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Urn 

Base 

Number 

Source 

Device 

Page-Line 

74S280* 

Hitachi 

HD74S280 

457-29 

74S452 

Tl 

SN74S452 

*1713 

7400 

National 

DM7400 

1 156-17 

741 

Fairchild 

^A741EC 

870-58 


National 

DM74S280 

457-30 




1167-60 


NEC America nPB7400 

443-109 



mA741M 

880-40 


Signetics 

74S280 

457-31 

74S453 

Tl 

SN74S4S3 

*1713 


Signetics 

7400 

443-111 


Intersil 

ICL741 

863-26 


Tl 

SN74S280 

457-34 




1167 -58 


Tl 

SN7400 

443-113 




880-41 

74S281 

National 

DM74S281 

426-191 

74S454 

Tl 

SN74S454 

*1713 




f 160-19 



ICL741C 

883-7 


Tl 

SN74S281 

426-193 




1167-9 


Toshiba 

TC7400B 

410-195 



ICU741CHS 

883-22 

74S283 

MMI 

74S283 

425-83 

74S455 

Tl 

SN74S4S5 

*1713 


Fairchild 

7401 

443-198 



ICL741CLN 

882-43 


Tl 

SN74S283 

425-85 




1167-7 


Ferranti 

ZN7401 

444-4 



ICL741MHS 

881 -28 

74S287 

National 

DM74S287 

1161 -88 

74S470 

Tl 

SN74S470 

*1708 


Gl 

ACF7401C 

901 -29 



741 LN 

880-52 




f 194-18 




1162-44 


Hitachi 

HD7401 

444-5 


NationsI 

LM741 

*1035 


Tl 

SN74S287 

*1708 

74S471 

Tl 

SN74S471 

*1708 


Motorola 

MC7401 

444-10 




863-28 




1162-3 




1162-48 


National 

DM7401 

444-14 




880-45, 

74S288 

National 

DM74S288 

1161 -15 

74S472 

National 

OM74S472 

1163-112 


Signetics 

7401 

444-19 




1 167-5 


Supertex 

MM74S288 

*1704 


Tl 

SN74S472 

*1708 


Tl 

SN7401 

444-23 



LM741A 

*1035 




1161 -4 




1164-50 

7402 

Fairchild 

7402 

447-43 




876-36 



inM > 43255 

•1704 




i 756-1 26 


Hitacni 


44/ -4b 



LM741C 

*1035 




1161 -2 

74S473 

National 

DM74S473 

1163-103 


Motorola 

MC7402 

447-49 




883-9 


Tl 

SN74S288 

*1708 


Tl 

SN74S473 

*1708 


National 

DM7402 

447-51 



LM741E 

*1035 




1161 -24 




1164 -43 


NEC America p.PB7402 

447-52 




876-37 

74S289 

-AMD 

SN74S289 

1 1 72 -24 

74S474 

T! 

SN74S474 

*1708 


SiQnotiCS 

7402 

447 -54 


ftfcC AnwriCd ftPv/741 

863-29 


Fgir^jl/j 

745289 

1 1 72 -25 




1164-54 


Tl 

SN7402 

447-58 




833-11 


Hitachi 

HD74S289 

1172-26 

74S475 

Tl 

SN74S475 

*1708 

7403 

Fairchild 

7403 

443 -200 


NPC 

SFC741C 

883-12 


National 

DM74S289 

1172-28 




1164-47 


Hitachi 

HD7403 

444-6 


PMI 

PM741 

863-32 


Tl 

SN74S289 

1172-31 

74S476 

Tl 

SN74S476 

*1713 


Motorola 

MC7403 

444-12 




880-46 

74S291 

Tl 

SN74S291 

431 -70 




1164-118 


National 

DM7403 

444-16 



PM741C 

883-13 

74S299 

Tl 

SN74S299 

454-91 

74S477 

Tl 

SN74S477 

*1713 


Signetics 

7403 

444-21 



SSS741 

863-33 




1190-120 




1164-116 


Tl 

SN7403 

444 -25 




874-16 

74S30 

Fairchild 

74S30 

442-8 

74S478 

Ti 

SN74S478 

*1713 

7404 

Fairchiio 

7404 

428-86 




876-40 


National 

DM74S30 

442-10 




1165-103 


Ferranti 

ZN7404 

428-90 



SSS741B 

876-35 


Tl 

SN74S30 

442-12 

74S479 

Tl 

SN74S479 

*1713 


Hitachi 

HD7404 

428-91 



SSS741C 

882-31 

74S301 

Signetics 

74S301 

*1678 




1165 -92 


Motorola 

MC7404 

428-94 



SSS741G 

876-41 




1173-98 

74S481 

Tl 

SN74S481 

427-52 


National 

DM7404 

428-96 




880-2 


Tl 

SN74S301 

1174-9 




1756-114 


NEC America nPB7404 

428-98 


Raytheon 

RC741 

863-35 

74S314 

Tl 

SN74S314 

1177-32 




1748-1 


Signetics 

7404 

428-99 




883-14 



SN74S314A 

1176-120 

74S482 

Tl 

SN74S482 

459 -180 


Tl 

SN7404 

428-102 



RM741 

880-47 

74S32 

Fairchild 

74S32 

446-155 




1752-158 

7405 

Fairchild 

7405 

428-149 


RCA 

CA741 

863 -34 


Signetics 

74S32 

446-157 




1756-117 


Ferranti 

ZN7405 

428-153 




880-48 


Tl 

SN74S32 

446-159 

74S51 

Fairchild 

74S51 

445 -80 


Hitachi 

HD7405 

428-154 



CA741C 

883-15 

74S330 

Tl 

SN74S330 

456-30 


Hitachi 

HD74S51 

445 -81 


Motorola 

MC7405 

428-157 


Signetics 

fiA741 

863-37 




1160-28 


National 

DM74S51 

445 -83 


National 

DM7405 

428-159 




880-49 




1756-120 


Signetics 

74S51 

445-85 


NEC America piPB7405 

428-160 



J1A741C 

883-16 

74S331 

Tl 

SN74S331 

456-32 


Tl 

SN74S51 

445-87 


Signetics 

7405 

428-164 



SA741C 

883-18 




1160-30 

74S533 

AMD 

SN74S533 

448 -5 


Tl 

SN7405 

428-166 


Silicon Q 

SG741 

863-36 




1756-123 

74S534 

AMD 

SN74S534 

440-107 


TRW 

7405 

428-168 




880-50 

74S350 

AMD 

SN74S350 

456-113 

74S570 

National 

DM74S570 

1163-22 

7406 

Fairchild 

7406 

435-184 



SG741C 

883-20 


Signetics 

74S350 

* 561 

74S57.1 

, National 

DM74S571 

1163-26 


Hitachi 

HD7406 

435-185 



SG741S 

881 -22 




456-115 

74S572 

National 

DM74S572 

1165 -21 


Motorola 

MC7406 

435-188 



SG741SC 

882-36 

74S365 

Signetics 

74S365 

428-70 

74S573 

Nationat 

DM74S573 

1165-30 


National 

DM7406 

435-190 


Tl 

jiA741 

863-39 

74S366 

Signetics 

74S366 

429-67 

74S574 

National 

DM74S574 

1165-31 


Signetics 

7406 

435-192 



fiA741C 

883-21 

74S367 

Signetics 

74S367 

428-71 

74S64 

Fairchild 

74S64 

445-35 


Tl 

SN7406 

435-194 



HA741M 

880-51 

74S368 

Signettcs 

74S368 

429-68 


Hitachi 

HD74S64 

445-36 

7407 

Fairchild 

7407 

435-152 

7410 

Fairertid 

7410 

443-8 

74S37 

Signetics 

74S37 

443-193 


National 

DM74S64 

445-37 


Hitachi 

HD7407 

435-163 


Ferranti 

ZN7410 

443-12 


Tl 

SN74S37 

443-195 


Signetics 

74S64 

445-39 


Motorola 

MC7407 

435-156 


Gl 

ACF7410C 

901 -31 

74S370 

T| 

SN74S370 

1183-101 


Ti 

3N74S64 

445*41 


National 

DM7407 

435-158 


Hitachi 

HD7410 

443-13 

74S3708 

Tl 

SN74S3708 

1165-93 

74S65 

Fairchild 

74S65 

445-44 


Signetics 

7407 

435-160 


Motorola 

MC7410 

443-17 

74S371 

Tl 

SN74S371 

1183-60 


Hitachi 

HD74S65 

445-45 


Tl 

SN7407 

435-162 


National 

DM7410 

443-19 

74S373 

AMD 

SN74S373 

447-187 


NaCoTial 

DM74S65 

445-46 

7408 

Fairchiid 

7408 

441-65 


NEC America nPB7410 

443-21 


MMI 

74S373 

* SOS 


Signetics 

74S65 

445 -48 


Ferranti 

ZN7408 

441 -67 


Signetics 

7410 

443-23 




447-189 


Tl 

SN74S65 

445-50 


Hitachi 

HD7408 

44T-69 


Tl 

SN7410 

443-26 


Tl 

SN74S373 

447-193 

74S74 

Fairchild 

74S74 

438-196 


Motorola 

MC7408 

441 -72 


Toshiba 

TC7410B 

410-157 

74S374 

AMD 

SN74S374 

440-93 


Hitachi 

HD74S74 

438-197 


National 

DM7408 

441 -74' 

74100 

Motorola 

MC74100 

448-14 


MMI 

74S374 

* SOS 


National 

DM74S74 

438-199 


Signetics 

7408 

441 -76 


Signetics 

74100 

448-16 




440-95 


Signetics 

74S74 

438-201 


Tl 

SN7408 

441 -78 


Tl 

SN74100 

448-18 


Tl 

SN74S374 

440-99 


Tl 

SN74S74 

439-3 

7409 

Fairchild 

7409 

441 -114 

74104 

Fairchild 

74104 

436-152 

74S378 

AMD 

SN74S378 

439-189 

74S85 

Signetics 

74S85 

427-101 


Ferranti 

ZN7409 

441 -116 

74105 

Farchild 

74105 

436-154 

74S379 

AMD 

SN74S379 

439-110 


Tl 

SN74S85 

427-103 


Hitachi 

HD7409 

441 -117 


NEC America fxPB74105 

436-155 

74S38 

Signetics 

74S38 

444-120 

74S86 

Fairchild 

74S86 

446-49 


Motorola 

MC7409 

441 -120 

74107 

Fairchild 

74107 

438-14 


Tl 

SN74S38 

444-122 


Hitachi 

HD74S86 

446-50 


National 

DM7409 

441 -122 


Ferranti 

ZN74107 

438-18 

74S381 

MMI 

74S381 

426-137 


National 

DM74S86 

446-51 


Signetics 

7409 

441 -124 


Hitachi 

HD74107 

438-20 


Tl 

SN74S381 

426-143 


Signetics 

74S86 

446-54 


Tl 

SN7409 

441-126 


Motorola 

MC74107 

438-27 

74S387 

National 

DM74S387 

1161 -86 


Tl 

SN74S86 

446-56 

741 

AD 

AD741 

863-23 


National 

DM74107 

438-31 


Tl 

SN74S387 

*1708 

74S89 

Signetics 

74S89 

*1678 




880-38 


NEC America mPB741 07 

438-33 




1161-117 




1172-52 



AD741C 

883-4 


Signetics 

74107 

438-37 

743388 

AMD 

3N74S388 

439-127 

740 

FairctNid 

HA740 

1 164-7 



AD741J 

876-43 


Tl 

SN74107 

438-41 

74S399 

AMD 

SN74S399 

439-171 



HA740C 

888-26 



AD741K 

874-46 

74109 

National 

DM74109 

437-88 

74S40 

Fairchild 

74S40 

442-152 



fiA74QM 

887-38 



AD741L 

870-42 


Signetics 

74109 

437-90 


Hitachi 

HD74S40 

442-153 


National 

LH740A 

887-8 



AD741S 

874-45 


Tl 

SN74109 

437-92 


National 

DM74S40 

442-155 



LH740AC 

887-34 


AMD 

SSS741 

874-15 

7411 

Fairchild 

7411 

440-186 


Signetics 

74340 

442-157 


Signetics 

^A740C 

888-2 



SSS741C 

879-56 


National 

DM741 1 

440-189 


Tl 

SN74S40 

442-159 



TCA740 

851 -150 



741 

863 -22 


Signetics 

7411 

440-191 

74S412 

Tl 

SN74S412 

447-195 

7400 

Fairchiid 

7400 

443-96 



741 M 

880-39 

74110 

Tl 

SN74110 

436-187 




1761 -9 


Ferranti 

ZN7400 

443-100 


Exar 

XR741M 

894-21 

74111 

Tl 

SN74111 

438-134 

74S428 

Tl 

SN74S428 

1761 -78 


Hitachi 

HD7400 

443-101 


Fairdvld 

HA741 

863-24 

74116 

Fairchild 

74116 

448-25 

74S438 

Tl 

SN74S438 

1761 -79 


Motorola 

MC7400 

443-105 




f 164-6 


Signetics 

74116 

448-32 

74S450 

Tl 

SN74S450 

1165-102 




f 185-13 



^iA741AM 

870-57 


Tl 

SN74116 

448-38 

74S451 

Ti 

SN74S451 

1165-91 


National 

DM7400 

443-107 



nA741C 

883-5 

74118 

Fen-anti 

ZN74118 

448-137 
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PART NUMBER INDEX 


Baae 

Number 

Source 

Device 

Page-Line 

74119 

Ferranti 

ZN74119 

448-139 

7412 

Fairchild 

7412 

443-67 


Ferranti 

ZN7412 

443-70 


Hitachi 

HD7412 

443-71 


Signetics 

7412 

443-73 


Tl 

SN7412 

443-75 

74120 

Motorola 

MC74120 

457-80 


Tl 

SN74120 

457-82 

74121 

Fairchild 

74121 

452-45 


Fenanti 

ZN74121 

452-47 


Hitachi 

HD74121 

452-48 


Motorola 

MC74121 

452-51 


National 

DM74121 

452-53 


Signetics 

74121 

452-55 


Tl 

SN74121 

452-57 

74122 

Fairchild 

74122 

452-82. 


Ferranti 

ZN74122 

452-84 


Motorola 

MC74122 

452-87 


Signetics 

74122 

452-88 


Tl 

SN74122 

452-90 

74123 

AMD 

SN74123 

452-158 
1 161-9 


Fairchild 

74123 

452-160 


Ferranti 

ZN74123 

452-162 


Hitachi 

HD74123 

450-139 

452-163 


Motorola 

MC74123 

452-166 


National 

DM74123 

452-168 


NEC America fiPB74123 

452-169 


Signetics 

74123 

452-171 


Tl 

SfT74123 

452-173 

74125 

Fairchild 

74125 

427-144 


Hitachi 

HD74125 

427-145 


National 

DM74125 

427-150 


Signetics 

74125 

427-152 


Tl 

SN74125 

427-154 

74126 

Fairchild 

74126 

427-175 


Hitachi 

HD74126 

427-176 


National 

DM74126 

427-181 


Signetics 

74126 

427-183 


Tl 

SN74126 

427-185 

74128 

Signetics 

74128 

436-64 

610-18 


Tl 

SN74128 

436-86 

610-19 

7413 

Fairchiid 

7413 

457-114 


Ferranti 

ZN7413 

457-116 


' Hitachi 

HD7413 

457-117 


Motorola 

MC7413 

457-120 


National 

DM7413 

457-122 


NEC America nPB7413 

457-123 


Signetics 

7413 

457^125 


Tl 

SN7413 

457-127 

74132 

Fairchild 

74132 

457-148 


Hitachi 

HD74132 

457-149 


Motorola 

MC74132 

457-152 


National 

DM74132 

457-154 


Signetics 

74132 

457-156 


Tl 

SN74132 

457-158 

74136 

Hitachi 

HD74136 

446-62 


Motorola 

MC74136 

446-64 


Tl 

SN74136 

446-66 

7414 

Fairchild 

7414 

457-182 


Hitachi 

HD7414 

457-183 


Motorola 

MC7414 

457-186 


National 

DM7414 

457-188 


Signetics 

7414 

457-190 


Tl 

SN7414 

457-192 

74141 

Fairchild 

74141 

603-101 


Hitachi 

HD74141 

603-102 


Motorola 

MC74141 

603-104 


National 

DM74141 

603-106 


NEC America fiPB741 41 

603-107 


Tl 

SN74141 

603-108 

74142 

Tl 

SN74142 

433-139 

74143 

Tl 

SN74143 

433-147 

74144 

Tl 

SN74144 

433-143 

74145 

Fairchild 

74145 

434-55 


Hitachi 

HD74145 

434-56 


Motorola 

MC74145 

434-59 


National 

DM74145 

434-61 


Signetics 

74145 

434-63 


Tl 

SN74145 

434-65 

74147 

Hitachi 

HD74147 

456-175 


National 

DM74147 

456-178 


NEC America fxPB74147 

456-179 


Signetics 

Tl 

Hitachi 
National 
NEC America 
Signetics 
Tl 

Fairchild 

Ferranti 

Hitachi 

Motorola 

National 

NEC America 

Signetics 

Tl 

Fairchild 

Ferranti 

Hitachi 

Motorola 

National 

NEC America 

Signetics 

Tl 

Fairchild 

Motorola 

Fairchild 

Ferranti 

Motorola 

National 

NEC America 

Sixties 

Tl 

AMD 

Fairchild 

Ferranti 

Hitachi 

Motorola 

National 

NEC Amehca 

Signetics 

Tl 

Fairchild 

Ferranh 

Hitachi 

Motorola 

National 

Signetics 

Tl 

Fairchild 

Hitachi 

Motorola 

National 

NEC America 

Signetics 

Tl 

AMD 

Fairchild 

Ferranti 

Hitachi 

Motorola 

National 

NEC America 

Signetics 

Tl 

Signetics 

Hitachi 

Tl 

Fairchild 

Hitachi 

Motorola 

National 

Signetics 

Tl 

AMD 

Fairchild 

Hitachi 

Motorola 

National 

Signetics 

Tl 


74147 
SN74147 
HD74148 
DM74148 
;iPB74148 

74148 
SN74148 
74150 
ZN74150 
HD74150 
MC74150 
DM74150 
(JIPB74150 

74150 
SN74150 

74151 
ZN74151 
HD74151A 
MC74151 
DM741 51 A 
HPB74151 

74151 
SN74151A 

74152 
MC74152 

74153 
ZN74163 
MC74153 
DM74153 
)iPB74153 

74153 
SN74153 
SN74154 

74154 
ZN74154 
HD74154 
MC74154 
DM74154 
fjiPB74154 

74154 
SN74154 

74155 
ZN74155 
HD74155 
MC74155 
DM74155 

74155 
SN74155 

74156 
HD74156 
MC74156 
DM74156 
HPB74156 

74156 
SN74156 
SN74157 

74157 
ZN74157 
HD74157 
MC74157 
DM74157 
/1PB74157 

74157 
SN74157 

74158 
HD74159 
SN74159 
7416 
HD7416 
MC7416 
DM7416 
7416 
SN7416 
SN74160 
74160 
HD74160 
MC74160 
DM74160 
74160 
SN74160 


AMD SN74161 

Fairchild 74161 
Ferranti ZN74161 
Hitachi HD74161 

Motorola MC74161 


Page-Line Number Source Device 


456-1811 
456-1831 
456-147 
456-1541 
456-155| 

456-157 
456-161 1 
452-22 
452-24 
452-25 
452-28 
452-30 
452-31 
452-33 
452-35 I 
451 -108 
451 -110 
451 -111 
451-114 
451-116 
451 -117 
451 -119 
451 -121 1 
451-55 I 
451 -57 
450-136 
450-138 
450-144 
450-146 
450-147 
450-149 
'450-151 
435-93 
435-97 

435- 99 

436- 100 
435-105 
435-107 
435-110 
435-114 
435-118 
434-102 
434-104 
434-105 
434-108 
434-110 
434-113 
434-115 
434-136 
434-137 
434-14 
434-142 
434-143 
434-145 

434- 147 
449-56 
449-60 
449-62 ; 

449-63 
449 r69 
449-73 I 
449-74 I 
449-83 
449-85 
449-171 1 

435- 125 
435-127 
435-167 
435-168: 

435-171 
435-173 
435-177 
435-179 

431-185 Fer 

431 -189 
431 -190 
431 -195 

431- 197 

432- 3 
432-8 

1 155-13 
430-59 
430-65 
430-67 
430-68 
430-75 


Base 

Number 

Source 

Device 

Page-Line 

74173 

Sigietics 

74173 

439-24 


Tl 

SN74173 

439-26 

74174 

AMD 

SN74174 

439-192 


Fairchild 

74174 

439-194 


Ferranti 

ZN74174 

439-197 


Hitachi 

HD74174 

439-198 


Motorola 

MC74174 

439-201 


National 

DM74174 

440-3 


Signetics 

74174 

440-5 * 


Tl 

SN74174 

440-7 

74175 

AMD 

SN74175 

439-42 


Fairchild 

74175 

439-44 ' 


Ferranti 

ZN74175 

439-46 


Hitachi 

Hb74175 

439-47 


Motorola 

MC74175 

439-50 


National 

DM74175 

439-52 


NEC America |uiPB74175 

439-53 


Signetics 

74175 

439-55 


Tl 

SN74175 

439-57 

74176 

Fairchild 

74176 

431-127 


Hitachi 

HD74176 

431 -130 


Motorola 

MC74176 

431 -137 


National 

DM74176 

431 -145 


Signetics 

74176 

431 -154 


Tl 

SN74176 

431 -159 

74177 

Fairchild 

74177 

429-153 


Hitachi 

HD74177 

429-158 


Motorola 

MC74177 

429-^64 


National 

DM74177 

429-174 


Signetics 

74177 

429-183 


Tl 

SN74177 

429-186 

74178 

Fairchild 

74178 

453-171 




1188-57 


Tl 

SN74178 

453-179 




1188-91 

74179 

Fairchild 

74179 

453-185 




1188-59 


Tl 

SN74179 

453-193 




1188-93 

74180 

Fairchild 

74180 

457-2 


Ferranti 

ZN74180 

457-4 


Hitachi 

HD74180 

457-5 


Motorola 

MC74180 

457-8 


National 

DM74180 

457-10 


NEC America nPB741 80 

457.-12 


Signetics 

74180 

457-18 


Tl 

SN74180 

457-20 

74181 

AMD 

SN74181 

426-72 


Fairchild 

74181 

426-76 


Ferranti 

ZN74181 

426-78 


Motorola 

MC74181 

426-62 


National 

DM74181 

426-84 


NEC America nPB741 81 

426-85 


Signetics 

74181 

426-91 


Tl 

SN74181 

426-93 

74182 

AMD 

SN74182 

426-148 


Fairchild 

74182 

426-152 


Hitachi 

HD74182 

426-153 


Motorola 

MC74182 

426-156 


National 

DM74182 

426-159 


NEC America nPB741 82 

426-157 


Signetics 

74182 

426-163 


Tl 

SN74182 

426-165 




f 198-3 

74183 

Tl 

SN74183 

1,198-3 

74184 

Ferranti 

ZN74184 

457-63 


National 

DM74184 

457-66 


n 

SN74184 

457-68 




1158-25 




1 151-10 

74185 

National 

DM741 85A 

457-74 


NEC America fiPB74185 

434-111 


Tl 

SN74185A 

457-77 




1158-37 




1 151 -10 

74186 

Tl 

SN74186 

1161 -62 

74187 

National 

DM74187 

1183-41 


Tl 

SN74187 

1183-36 

74188 

Tl 

SN74188A 

1161 -46 

74190 

Fairchild 

74190 

432-137 


Hitachi 

HD74190 

432-138 


Motorola 

MC74190 

432-141 


National 

DM74190 

432-143 


Signetics 

74190 

432-145 


Tl 

SN74190 

432-147 

74191 

Fairchild 

74191 

430-146 
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74191 

Ferranti 

ZN74191 

430-148 

74199 

National 

DM74199 

1190-81 

74290 

Tl 

SN74290 

431-93 

7442 

Fairchild 

7442 

433-182 


Hitachi 

HD74191 

430-149 


Signetics 

74199 

454-35 

74293 

Fairchild 

74293 

429-87 


Ferranti 

ZN7442 

433-188 


Motorola 

MC74191 

430-152 




1190-86 


Hitachi 

HD74293 

429-91 


Hitachi 

HD7442A 

433-189 


National 

DM74191 

430-154 


Tl 

SN74199 

454 -37 


Motorola 

MC74293 

429-98 


Motorola 

MC7442 

433-193 


Signetics 

74191 

430-156 




1190-90 


Tl 

SN74293 

429-106 


National 

DM7442 

434-4 


Tl 

SN74191 

430-168 

742 

Fairchild 

HA742 

1 189-5 

74298 

Fairchild 

74298 

439-133 


NEC America j;iPB7442 

434-7 

74192 

AMD 

SN74192 

432-175 



fiA742C 

919A-46 




449-128 


Signetics 

7442 

434-13 


FairchtW 

74192 

432-177 

7420 

FairchUd 

7420 

442-40 


Motorola 

MC74298 

439-136 


Tl 

SN7442A 

434 -21 


Ferranti 

ZN74192 

432-179 


Ferranti 

ZN7420 

442 -43 




449-130 

74425 

Tl 

SN74425 

427-156 


Hitachi 

HM74192 

432-180 


Hitachi 

HD7420 

442-45 


Signetics 

74298 

439-138 

74426 

Tl 

SN74426 

427-187 


Motorola 

MC74192 

432-183 


Motorola 

MC7420 

442-48 




449-132 

7443 

Fairchild 

7443 

433-150 


National 

DM74192 

432-187 


National 

DM7420 

442-50 


Tl 

SN74298 

439-140 


Hitachi 

HD7443A 

433-151 


NEC America uPB74192 

432-188 


NEC America nPB7420 

442-52 




449-135 


Motorola 

MC7443 

433-154 


Signetics 

74192 

432-192 


Signetics 

7420 

442-54 

7430 

Fairchild 

7430 

441-159 


Signetics 

7443 

433-156 


Tl 

SN74192 

432-194 


Tl 

SN7420 

442-56 


Ferranti 

ZN7430 

441-163 


Tl 

SN7443A 

433-158 

74133 

A?v1D 

3N74 i 55 

430 -i 66 


Tosnioa 

TC/4i;ob 

410-118 


Hitachi 

H07430 

441 -164 

7444 

Fairt^ 

7444 

433-165 


Fairchild 

74193 

430-188 

7421 

Fairchild 

7421 

440-149 


Motorola 

MC7430 

441 -167 


Hitachi 

HD7444A 

433-166 


Ferranti 

ZN74193 

430-190 


Signetics 

7421 

440-151 


National 

DM7430 

441-169 


Motorola 

MC7444 

433-169 


Hitachi 

HD74193 

430-191 

7422 

Fairchild 

7422 

442-162 


NEC America nPB7430 

441 -170] 


Signetics 

7444 

433-171 


Motorola 

MC74193 

430-134 



HD7422 

442-163 


SigrieGcs 

7430 

441 -172 


Tl 

SN7444A 

433-173 


Nationa! 

DM74193 

430-198 


Tl 

SN7422 

442-165 


M 

SN743C 

441 -174 

7445 

Fairchild 

7445 

434-74 


NEC America uPB74193 

430-199 

74221 

AMD 

SN74221 

452-109 

7432 

Fairchild 

7432 

446-125 


Hitachi 

HD7445 

434-75 


Signetics 

74193 

431 -4 


Hitachi 

HD74221 

452-110 


Ferranti 

ZN7432 

446-127 


Motorola 

MC7445 

434-78 


Tl 

SN74193 

431-6 


Signetics 

74221 

452-111 


Hitachi 

HD7432 

446-128 


National 

DM7445 

434-80 

74194 

AMD 

SN74194 

453-93 


Tl 

SN74221 

452-113 


National 

DM7432 

446-130 


NEC America nPB7445 

434-81 




1188-51 

7423 

Fairchild 

7423 

446-180 


Signetics 

7432 

446-133 


Signetics 

7445 

434-83 


Fairchild 

74194 

453-95 


Hitachi 

HD7423 

446-181 


Tl 

SN7432 

446-135 


Tl 

SN7445 

434-85 




1188-62 


Motorola 

MC7423 

446-183 

7433 

Signetics 

7433 

447-104 

74452 

Motorola 

MC744S2 

432-101 


Ferranti 

ZN74194 

453-97 


National 

DM7423 

446-185 


Tl 

SN7433 

447-106 

74453 

Motorola 

MC74453 

430-12 




1188-66 


Signetics 

7423 

446-186 

74351 

Tl 

SN74351 

452-19 

74454 

Motorola 

MC74454 

433-57 


Hitachi 

HD74194 

453-98 


Tl 

SN7423 

446-188 

74365 

National 

DM74365 

428-15 

74455 

Motorola 

MC74455 

431 -67 




1188-67 

74246 

Tl 

SN74246 

601 -191 




436-100 

74456 

Motorola 

MC74456 

425-95 


Motorola 

MC74194 

453-100 

74247 

Tl 

SN74247 

601 -165 


Signetics 

74365A 

428-19 

7446 

Fairchild 

7446 

601 -177 




1188-70 

74248 

Tl 

SN74248 

601-81 




436-102 


Hitachi 

HD7446A 

601 -180 


National 

DM74194 

453-102 

74249 

Tl 

SN74249 

601 -1 1 1 


Tl 

SN74365 

428-23 


Motorola 

MC7446 

601 -182 




1188-74 

7425 

Fairchild 

7425 

446-165 




436-104 


National 

DM7446A 

601 -184 


Signetics 

74194 

453-104 


Ferranti 

ZN7425 

446-168 

74366 

National 

DM74366 

429-13 




1 160-8 




1188-84 


Hitachi 

HD7425 

446-167 




436-106 


NEC America fiPB7446 

601-185 


Tl 

SN74194 

453-106 


Motorola 

MC7425 

446-171 


Signetics 

74366A 

429-17 


Signetics 

7446 

601 -187 




1188-95 


National 

DM7425 

446-173 




436-110 


Tl 

SN7446A 

601 -189 

74195 

AMD 

SN74195 

453-4 


Signetics 

7425 

446-174 


Tl 

SN74366 

429-22 

74460 

Motorola 

MC74460 

458-52 




1188-99 


Tl 

SN7425 

446-176 




436-112 

74468 

Motorola 

MC74468 

455-87 


FairchiW 

74195 

453-8 

7425 1 

Hitachi 

HD74251 

451-175 

74367 

National 

DM74367 

428-17 




624-160 




1188-113 


National 

DM74251 

451-177 




436-115 

7447 

Fairchild 

7447 

601-133 


Hitachi 

HD74195 

453-9 


Tl 

SN74251 

451-179 


Signetics 

74367A 

428-21 


Hitachi 

HD7447A 

601 -141 




1188-126 

74259 

AMD 

SN74259 

447-135 




436-117 


Motorola 

MC7447 

601-148 


Motorola 

MC74195 

453-13 


Tl 

SN74259 

447-143 


Tl 

SN74367 

428-25 


National 

DM7447A 

601 -152 




1189-8 

7426 

FairchiW 

7426 

436-6 




436-119 




I 160-8 


National 

DM74195 

453-17 


Hitachi 

HD7426 

436-7 

74368 

National 

DM74368 

429-15 


NEC America fiPB7447 

601 -157 




1189-18 


Motorola 

MC7426 

436-9 




436-123 


Signetics 

7447 

601 -159 


NEC America uPB74195 

453-18 


National 

DM7426 

436-11 


Signetics 

74368A 

429-19 


Tl 

SN7447A 

601 -163 




1189-21 


Signetics 

7426 

436-17 




436-125 

7448 

Fairchild 

7448 

601-48 


Signetics 

74195 

453-22 


Tl 

SN7426 

436-19 


Tl 

SN74368 

429-23 


Motorola 

MC7448 

601-57 




1189-38 

74265 

Tl 

SN74265 

457-102 




436-127 


National 

DM7448 

601 -65 


Tl 

SN74195 

453-26 

7427 

Fairchild 

7427 

447-9 

7437 

Fairchild 

7437 

443-158 


Signetics 

7448 

601 -75 




1189-44 


Ferranti 

ZN7427 

447-11 


Ferranti 

ZN7437 

443-160 


Tl 

SN7448 

601 -79 

74196 

Fairchild 

74196 

431 -129 


Hitachi 

HD7427 

447-12 


Hitachi 

HD7437 

443-161 

7449 

Fairchild 

7449 

601-89 


Hitachi 

HD74196 

431 -131 


Motorola 

MC7427 

447-15 


Motorola 

MC7437 

443-164 


Motorola 

MC7449 

601 -97 


Motorola 

MC74196 

431 -139 


National 

OM7427 

447-17 


National 

DM7437 

443-166 


Tl 

SN7449 

601-109 


National 

DM74196 

431 -147 


Sigrfetics 

7427 

447-19 


NEC America fiPB7437 

443-169 

74490 

Tl 

SN74490 

432-108 


Siyietics 

74196 

431 -155 


Tl 

SN7427 

447-21 


Signetics 

7437 

443-171 

74492 

Tl 

SN74492 

1 184-5 


Tl 

SN74196 

431 -161 

74273 

Tl 

SN74273 

440-42 


Tl 

SN7437 

443-173 

74495 

Tl 

SN74495 

1 184-5 

74197 

Fairchild 

74197 

429-155 

74276 

Tl 

SN74276 

438-144 

74376 

Tl 

SN74376 

438-141 

7450 

FarcNW 

7450 

445-137 


Ferranti 

ZN74197 

429-157 

74278 

Tl 

SN74278 

456-141 

7438 

Fairchild 

7438 

444-84 


Ferranti 

ZN7450 

445-141 


Hitachi 

HD74197 

429-159 

74279 

Fairchild 

74279 

448-112 


Ferranti 

ZN7438 

444-87 


Hitachi 

HD7450 

445-142 


Motorola 

MC74197 

429-166 


Hitachi 

HD74279 

446-113 


Hitachi 

HD7438 

444 -88 


Motorola 

MC7450 

445-146 


National 

DM74197 

429-172 


Signetics 

74279 

448-115 


Motorola 

MC7438 

444-91 


National 

DM7450 

445-148 


Signetics 

74197 

429-184 


Tl 

SN74279 

448-117 


National 

DM7438 

444-93 


NEC America jiPB7450 

445-150 


Tl 

SN74197 

429-188 

7428 

Ferranti 

ZN7428 

447-45 


NEC America uPB7438 

444-94 


Signetics 

7450 

445-152 

74198 

Fairchild 

74198 

454-40 


Signetics 

7428 

447-56 


Signetics 

7438 

444-96 


Tl 

SN7450 

445-154 




1190-71 


Tl 

SN7428 

447-60 


Tl 

SN7438 

444-100 

7451 

Fairchild 

7451 

445-53 


Hitachi 

HD74198 

454-41 

74263 

Fairchild 

74283 

425-27 

7439 

Fairchild 

7439 

444-85 


Ferranti 

ZN7451 

445-54 




1190-74 


Hitachi 

HD74283 

425-31 


Signetics 

7439 

444-98 


Hitachi 

HD7451 

445-56 


National 

DM74198 

454 -44 


NEC America uPB74283 

425-38 

74390 

Tl 

SN74390 

432-107 


Motorola 

MC7451 

445-58 




1190-79 


Tl 

SN74283 

425-44 

74393 

Tl 

SN74393 

429-140 


National 

DM7451 

445-60 


NEC America uPB74198 

454-45 




1 151-10 

7440 

Fairchild 

7440 

442-101 


tec America )[iPB7451 

445-61 




1190-82 




f 198-3 


Ferranti 

ZN7440 

442-105 


Signetics 

7451 

445-63 


Signetics 

74198 

454-47 

74284 

Tl 

SN74284 

425-156 


Hitachi 

HD7440 

442-106 


Tl 

SN7451 

445-65 




1190-84 




f 151-10 


Motorola 

MC7440 

442-109 

7453 

Fairchild 

7453 

445-8 


Tl 

SN74198 

454 -49 




1 198-3 


National 

DM7440 

442-111 


Ferranti 

ZN7453 

445-10 




1190-88 

74285 

Tl 

SN74285 

425-159 


NEC America fiPB7440 

442-113 


Hitachi 

HD7453 

445-11 

74199 

Fairchild 

74199 

454-29 




1 151-10 


Signetics 

7440 

442-115 


Motorola 

MC7453 

445-14 




1190-73 




f 198-3 


Tl 

SN7440 

442-117 


National 

DM7453 

445-16 


Hitachi 

HD74199 

454-30 

74290 

Fairchild 

74290 

431 -75 

74408 

Motorola 

MC7440e 

456-190 


tec America pPB7453 

445-17 




1190-75 


Hitachi 

HD74290 

431 -79 

7441 

Fairchild 

7441 

603-91 


Signetics 

7453 

445-19 


National 

DM74199 

454 -33 


Motorola 

MC74290 

431 -85 


National 

DM7441 A 

603-95 


Tl 

SN7453 

445-21 
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7454 

Fairchild 

7454 

444-165 

7476 

Ferranti 

ZN7476 

438-96 

7490 

Motorola 

MC7490 

431 -83 

75S97 

National 

DM75S97 

1183-39 


Ferranti 

ZN7454 

444-167 


Hitachi 

HD7476 

438-97 


National 

DM7490 

431 -87 

75V01 

SiSconlx 

S75V01 

* 833 


Hitachi 

HD7454 

444-168 


Motorola 

MC7476 

438-101 




11 162-1 




603-138 


Motorola 

MC7454 

444-170 


National 

DM7476 

438-103 


Signetics 

7490 

431 -89 




621 -65 


National 

DM7454 

444-172 


NEC America nPB7476 

438-104 


Tl 

SN7490A 

431 -91 

75V03 

SHiconfar 

S75V03 

w 833 


NEC America ^tPB7454 

444-173 


Signetics 

7476 

438-105 

7491 

Fairchild 

7491 

454-171 




603-139 


Signetics 

7454 

444-175 


Tl 

SN7476 

438-108 




1191 -80 




621 -68 


Tl 

SN7454 

444-177 


Toshiba 

TC7476B 

409-179 


Ferranti 

ZN7491 

454-173 

750 

Fairchild 

HA750 

1 171-12 

746 

Fairchild 

fiA746 

858-91 

7477 

Fairchild 

7477 

448-50 




1191-82 


Plessey 

SP750 

f 179-1 


National 

LM746 

858-119 


Motorola 

MC7477 

448-52 


Hitachi 

HD7491A 

454-174 



TBA750 

855-48 

7460 

Fairchild 

7460 

445-169 


Signetics 

7477 

448-54 


Motorola 

MC7491 

454-178 




860-47 


Ferranti 

ZN7460 

445-171 

7479 

Motorola 

MC7479 

438-147 



MC7491A 

1191-87 


Signetics 

TBA750 

855-72 


Hitachi 

HD7460 

445-172 

748 

AMD 

748C 

882-47 


National 

DM7491 A 

454-180 




860-64 


Motorola 

MC7460 

445-176 



748M 

. 881 -9 



SN7491A 

1191-89 



TCA750 

857-171 


National 

DM7460 

445-178 


Fairchild 

)iA748C 

882-48 


NEC America >iPB7491 

454-181 

7501 

AD 

AD7501J 

575-55 


NEC America fiPB7460 

445-179 



mA748M 

881 -10 




1191 -90 



AD7501K 

575-56 


Signetics 

7460 

445-181 


National 

LM748 

881-12 


Signetics 

7491 

454-184 



AD7501S 

575-57 


Tl 

SN7460 

445-183 



LM748C 

881-13 




1191 -96 


Micro Power 

MP7501J 

575-61 

747 

AMD 

SSS747 

889-15 


NPC 

SFC748C 

882-50 


Ti 

SN7491A 

454-186 



MP7501K 

575-64 



SSS747C 

890-29 


Plessey 

SL748 

882-51 




1191 -98 



MP7501S 

575-65 



747C 

891 -58 



SL748A 

881 -14 

7492 

Fairchiid 

7492 

433-69 

7502 

AD 

AD7502J 

574-114 



747M 

890-53 


Raytheon 

RC748 

882-52 


Ferranti 

ZN7492 

433-71 



AD7502K 

574-115 


Fairchild 

MA747AM 

890-2 



RM748 

881 -15 


Hitachi 

HD7492A 

433-72 



AD7502S 

574-116 



^A747C 

891-60 


RCA 

CA748 

881 -16 


Motorola 

MC7492 

433-76 


Miao Power 

MP7502J 

574-117 



HA747EC 

890-3 



CA748C 

882-53 


National 

DM7492 

433-78 



MP7502K 

574-118 



riA747M 

890-55 


Signetics 

hA748 

881 -17 


Signetics 

7492 

433-80 



MP7502S 

574-119 


National 

LM747 

891-3 



HA748C 

882-54 


Tl 

SN7492A 

433-82 


Toshiba 

TA7502 

880-30 



LM747A 

890-4 


Silicon G 

SG748 

881 -18 

7493 

Fairchild 

7493 

429-83 



TA7502A 

880-31 



LM747C 

892-7 



SG748C 

882-56 


Ferranti 

ZN7493 

429-89 



TA7502B 

872-5 



LM747E 

890-5 


Tl 

HA748C 

883-2 


Hitachi 

HD7493A 

429-90 

7503 

AD 

AD7503J 

575-58 


PMI 

PM747 

891-5 . 



HA748M 

881 -19 


Motorola 

MC7493 

429-96 



AD7503K 

575-59 



PM747C 

892-11 

7480 

Fairchild 

7480 

425-3 


National 

DM7493 

429-100 



AD7503S 

575-60 



SSS747 

889-16 


Motorola 

MC7480 

425-6 


Signelics 

7493 

429-102 


Micro Power 

MP7503J 

575-66 



SSS747B 

889-55 


NEC America fiPB7480 

425-7 


Tl 

SN7493A 

429-104 



MP7503K 

575-67 



SSS747C 

890-30 


Sixties 

7480 

425-9 

7494 

Fairchild 

7494 

453-198 



MP7503S 

575-68 



SSS747G 

890-31 


Tl 

SN7480 

425-12 




1189-94 

7504 

Toshiba 

TA7504 

863-40 


Haytheon 

RC747 

892-15 

7481 

Tl 

SN7481A 

448-167 


Ferranti 

ZN7494 

453-200 

7506 

AD 

AD7506J 

. 576-44 



RM747 

891-9 



- 

1171-92 




1189-96 



AD7506K 

576-45 


RCA 

CA747 

891 -7 

7482 

Fairchild 

7482 

425-16 


Motorola 

MC7494 

453-202 



AD7506S 

576-37 



CA747C 

892-13 


Ferranti 

ZN7482 

425-18 




1189-99 



AD7506T 

576-38 


Signetics 

)nA747 

891 -13 


Motorola 

MC7482 

425-20 


Signetics 

7494 

454-2 


Micro Power 

MP7506J 

576-46 



^tA747C 

892-17 


Tl 

SN7482 

425-22 




1189-101 



MP7506K 

576-47 



SA747C 

892-18 

7483 

Fairchild 

7483 

425-25 


Tl 

SN7494 

454-4 



MP7506S 

576-41 


Silicon G 

SG747 

891 -14 


Ferranti 

ZN7483A 

425-29 




1189-103 



MP7506T 

576-42 



SG747C 

892-21 


Hitachi 

HD7483A 

425-30 

7495 

Fairchild 

7495 

453-59 


Toshiba 

TA7506 

863-17 


Tl 

mA747C 

892-23 


Motorola 

MC7483 

425-35 




1188-55 

7507 

AD 

AD7507J 

576-7 



mA747M 

891 -16 


National 

DM7483 

425-37 


Ferranti 

ZN7495A 

453-61 



AD75q7K 

576-8 

7470 

Fairchild 

7470 

436-191 




1 151-7 




1188-64 



AD7507S 

575-117 


Ferranti 

ZN7470 

436-193 


Signetics 

7483 

425-40 


Motorola 

MC7495A 

453-68 



AD7507T 

575-118 


Motorola 

MC7470 

436-196 


Tl 

SN7483A 

425-42 




1189-52 


Micro Power 

MP7507J 

576-9 


National 

DM7470 

437-4 

7484 

NEC America ftPB7484 

448-170 


National 

DM7495 

453-71 



MP7507K 

576-10 


Signetics 

7470 

437-6 


Tl 

SN7484A 

448-172 




1188-72 



MP7507S 

576-4 


Tl 

SN7470 

437-10 




1171 -94 




1189-16 



MP7507T 

576-5 

7472 

Fairchild 

7472 

436-159 

7485 

Fairchild 

7485 

427-63 


Signetics 

7495A 

453-73 

7510 

AD 

AD75100U 

568-44 


Ferranti 

ZN7472 

436-161 


Ferranti 

ZN7485 

427-67 




1188-81 



AD7510DIK 

568-45 


Hitachi 

HD7472 

436-162 


Hitachi 

HD7485 

427-69 


Tl 

SN7495A 

453-75 



AD7510DIS 

568-46 


Motorola 

MC7472 

436-166 


Motorola 

MC7485 

427-72 




1188-87 


Micro Power 

MP7510DU 

568-52 


National 

DM7472 

436-168 


National 

DM7485 

427-76 

7496 

Fairchild 

7496 

454-7 



MP7510DIK 

568-53 


Signetics 

7472 

436-169 


NEC America jiPB7485 

427-77 




1190-32 



MP7510DIS 

568-54 


Tl 

SN7472 

436-172 


Signetics 

7485 

427-79 


Ferranti 

ZN7496 

454-9 


PMI 

SSS7510A 

568-121 

7473 

Fairchild 

7473 

438-12 


Tl 

SN7485 

427-83 




1190-34 



SSS7510B 

569-2 


Ferranti 

ZN7473 

438-16 

7486 

Fairchild 

7486 

445-191 


Hitachi 

HD7496 

454-10 



SSS7510E 

569-3 


Hitachi 

HD7473 

438-19 


Ferranti 

ZN7486 

445-193 




1190-35 



SSS7510F 

569-4 


Motorola 

MC7473 

438-25 


Hitachi 

HD7486 

445-194 


Motorola 

MC7496 

454-13 

75107 

AMD 

SN75107B 

614-6 


National 

DM7473 

438-29 


Motorola 

MC7486 

445-198 




1190-39 


Fairchild 

75107 

1 160-1 


NEC America tiPB7473 

438-32 


National 

DM7486 

446-4 


National 

DM7496 

454-15 



751 07A 

613-39 


Signetics 

7473 

438-35 


NEC America fiPB7486 

446-5 




1190-41 



751 07B 

614-8 


Tl 

SN7473 

438-39 


Signetics 

7486 

446-9 


Signetics 

7496 

454-17 


Hitachi 

HD75107A 

613-40 

7474 

Fairchild 

7474 

438-151 


Tl 

SN7486 

446-13 




1190-43 


Motorola 

MC75107 

613-42 




448-69 

7488 

National 

DM7488 

1183-12 


Tl 

SN7496 

454-19 


National 

DS75107 

613-44 


Ferranti 

ZN7474 

438-153 


Tl 

SN7488A 

1183-10 




1190-47 




614-10 


Hitachi 

HD7474 

438-154 

7489 

AMD 

SN7489 

1172-87 

7497 

Fairchild 

7497 

456-123 


Raytheon 

RC75107A 

613-45 


Motorola 

MC7474 

438-158 


Fairchild 

7489 

1172-88 


Motorola 

MC7497 

456-125 


Tl 

SN75107 

1 160-19 


Nationai 

DM7474 

438-160 


Hitachi 

HD7489 

1172-89 


Tl 

SN7497 

456-127 



SN75107A 

613-49 


NEC America tiPB7474 

438-161 


National 

DM7489 

1172-75 

75 

Master Logic ML75 

417-148 



SN75107B 

614-12 


Signetics 

7474 

438-163 


Tl 

SN7489 

1172-92 




460-66 

75108 

AMD 

SN75108B 

614-14 




448-81 

749 

Farchild 

riA749 

853-44 


Rodcwell 

MM75 

1752-77 


Fairchild 

75108 

1 160-1 


Tl 

SN7474 

438-165 




1 164-4 

75S107 

Sixties 

75S107 

613-47 



751 08A 

613-55 

7475 

Fairchild 

7475 

448-71 




1 164-5 

75S108 

Signetics 

75S108 

614-2 



751 08B 

614-16 


Ferranti 

ZN7475 

448-73 




1 173-21 

75S207 

Signetics 

75S207 

613-26 


Hitachi 

HD75108A 

613-56 


Hitachi 

HD7475 

448-74 



fiA749C 

890-9 




624-148 


Motorola 

MC75108 

613-58 


Motorola 

MC7475 

448-77 



|iiA749D 

893-16 

75S208 

Signetics 

75S208 

613-35 


National 

DS75108 

613-60 


National 

DM7475 

448-79 



fiA749M 

890-10 




624-149 




614-18 


Signetics 

7475 

448-83 

7490 

Fairchild 

7490 

431 -73 

75S28 

National 

DM75S28 

1184-104 


Raytheon 

RC75108A 

613-61 


Tl 

SN7475 

448-85 


Ferranti 

ZN7490 

431 -77 

75S29 

Nationtd 

DM75S29 

1184-103 


Tl 

SN75108A 

614-4 

7476 

Ftwchild 

7476 

438-92 


Hitachi 

HD7490A 

431 -78 

75S50 

National 

DM75S50 

433-64 



SN75108B 

614-20 


Arranged alphanumericaily from left to right. 
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Paga4Jne 
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Page-Une 

BeM 
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Pege-Una 

Base 

Number 

Source 
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Page4Jtw 

75109 

AMD 

SN75109 

609-53 

75151 

Tl 

SN75151 

610-34 

75207 

n 

SN75207 

1 160-19 

75238 

Fairchiid 

75238 

624-85 


Fairchild 

75109 

609-55 

75152 

Tl 

SN75152 

613-17 



SN75207B 

613-28 


Tl 

SN7S238 

624-88 




1 160-1 

75153 

Tl 

SN75153 

610-35 

76208 

AMD 

SN75208 

613-31 

75239 

Fairchild 

75239 

624-86 


Hitachi 

HD75109 

609-56 

75154 

Fairchild 

75154 

611-38 




624-138 

7524 

AD 

AD7524 

1 176-10 


Motoroia 

MC75109 

609-57 




1 160-1 


FairchiW 

75208 

613-33 


Fairchild 

7524 

624-9 


Natkxiai 

DS7510S 

609-59 


Hitachi 

HD75t54 

.611-48 




824-142 


National 

DS7524 

624-16 


T1 

SN75109A 

609-62 


National 

DS75154 

611-40 




1 160-1 


Signetics 

7524 

624-18 

7511 

AD 

AD7511DU 

568-47 


Raytheon 

RC75154 

611-42 


National 

DS75208 

613-34 


Silicon G 

SG7524 

624-21 



AD7S11C)IK 

568-48 


Silicon G 

SG75154 

611-44 




624-147 


Tl 

SN7524 

624-24 



AD7511DIS 

568-49 


Tl 

SN75154 

611-45 


Tl 

SN75208 

613-36 

7525 

AD 

AD7525 

1 176-10 



AD75110IT 

568-50 

75157 

Tl 

SN75157 

612-36 




624-151 


Fairchild 

7525 

624-10 


lAiaa Power MP75110IJ 

568-55 

75158 

Tl 

SN75158 

609-42 



SN75208B 

613-37 


National 

DS7525 

624-17 



MP75110IK 

568-56 

75159 

Tl 

SN75159 

609-46 

7521 

AD 

AD7521 

1 176-10 


SiconG 

SG7525 

624-22 



MP7511DIS 

568-57 

7516 

AD 

AD7516J 

568-86 



AD7521J 

597-30 

7526 

Tl 

SN7526 

624-53 



MP7511DIT 

568-58 



AD7516K 

568-64 



AD7521K 

597-14 

75261 

Tl 

SN75261 

1 194-6 




439 £ 




ceo .0-7 




eofi 42 

75270 

Tl 


oo 


PMI 

SSS7511A 

569-5 



AD7516T 

568-65 



AD7521S 

597-31 




622-186 



SSS7511B 

569-6 


Micro Power MP7516J 

668-89 



AD7521T 

597-15 




1 160-19 



SSS7511E 

569-7 



MP7516K 

568-69 



AD7521U 

596-43 

7528 

Fairchiid 

7528 

624-58 



SSS7511F 

569-8 



MP7516S 

568-90 


Beckman 

7521 M 

595-11 


National 

DS7528 

624-61 


Telaris 

7511-01 

900-4 



MP7516T 

568-70 


Intersil 

AD7521J 

597-33 


Signetics 

7528 

624-63 

75110 

AMD 

SN75110 

610-3 


Telaris 

7516-01 

900-164 



AD7521K 

597-17 


Sicon G 

SG7528 

624-65 


Fairchild 

75110 

1 160-1 

75160 

Tl 

SN75160 

618-47 



AD7521L 

596-45 


Tl 

SN7528 

624-71 



751 10A 

610-5 

75161 

Tl 

SN75161 

618-48 



AD7521S 

597-34 

7529 

Fairchild 

7529 

624-59 


Hitachi 

HD75110 

610-6 

75162 

Tl 

SN75162 

618-49 



A07521T 

597-18 


MOS 

MPS752M01 

853-139 


Motorola 

MC75110 

610-7 

75180 

Tl 

SN75180 

455-107 



AD7521U 

596-46 



MPS752M07 

853-140 


National 

DS75110 

610-9 

75182 

Tl 

SN75182 

613-14 


Micro Powei 

MP7521G 

597-46 



MPS752Sti0e 

853-141 


T! 

SN75110A 

610-12 

75183 

Tl 

SN75183 

609-27 



MP7521H 

597-45 



MPS7529012 

853-142 

75112 

Fairchild 

75112 

610-13 

75188 

Hitachi 

HD75188 

606-51 



MP7521J 

597-36 



MPS7ti294)13 

853-143 




1 160-1 


Tl 

SN75188 

606-58 



MP7521K 

597-20 



MPS7S294I4 

853-144 


Tl 

SN75112 

610-14 

75189 

Hitachi 

HD75189 

61 1 -59 



MP7521L 

597-2 



MPS75»ti17 

853-145 

75113 

National 

DS75113 

609-7 


Tl 

SN75189 

611-55 



MP7521M 

597-37 



MPS75294)22 

853-146 


Tl 

SN751 13 

609-9 



SN75189A 

612-3 



MP7521N 

597-21 



MPS752»-t03 

853-147 

75114 

National 

DS75114 

608-63 

7519 

AD 

AD7519J 

571 -30 



MP7521P 

597-3 



|yPS7529-104 

853-148 


Tl 

SN75114 

600-5 


Micro Power MP7519J 

571 -31 



MP7521S 

597-38 



MPS7529-201 

853-149 

75115 

Tl 

SN75115 

612-48 

7520 

AD 

AD7520 

1 176-10 



MP7521T 

597-22 



lllPS7S2»^6 

853-150 

75116 

Tl 

SN75116 

618-51 



AD7520J 

592-11 



MP7521U 

597-4 



MPS7529-305 

853-151 

75117 

Tl 

SN75117 

618-53 



A07520K 

591 -30 


NMonM 

A07521 

*1073 


National 

DS7529 

624-82 

75118 

Tl 

SN75118 

618-55 



AD7520L 

590-21 



AD7521J 

*1073 


Sicon G 

SG7629 

624-67 

75119 

Tl 

SN75119 

618-57 



AD7520S 

592-12 




597-39 

753 

Fairchild 

fiA753 

840-102 

7512 

AD 

AD7512DU 

570-72 



AD7520T 

591 -31 



AD7521K 

*1073 




854-196 



AD7512DIK 

570-73 



AD7520U 

590-22 




597-24 




1 172-8 



AD7512DIS 

570-74 


Farchiid 

7520 

624-28 



AD7521L 

*1073 




1 172-11 



AD7512DIT 

570-75 


Intersil 

AD7520J 

592-14 




597-8 


Intersil 

753 

840-108 


Micro Power MP751H]U 

570-76 



AD7520K 

591-33 



AD7521S 

*1073 

7530 

AD 

AD7530 

1 176-10 



MP75ia)IK 

570-77 



AD7520L 

590-24 




597-40 



AD7530J 

592-13 



MP7512CMS 

570-78 



AD7520S 

592-15 



AD7S21T 

*1073 



AD7530K 

591 -32 


Nattonal 

DM7512 

438-136 



AD7520T 

591-34 




597-25 



AD7530L 

590-23 

75121 

Fairchild 

75121 

606-17 



AD7520U 

590-25 



AD7521U 

597-9 


tirtersil 

AD7530J 

592-16 




1 160-1 


Micro Power MP7520G 

592-42 



DS7521 

624-32 



AD7530K 

591 -35 


National 

DS75121 

606-20 



MP7520H 

592-36 


Sicon G 

SG7521 

624-37 



AD7530L 

590-28 


Tl 

SN75121 

606-25 



MP7520J 

592-17 

7522 

AD 

AD7522 

1 176-10 


MOS 

MPS753(M»t 

853-152 

75122 

Fwchild 

75122 

61 1 -27 



MP7520K 

591 -36 



AD7522J 

592-20 



MPS753IHItO 

853-153 




1 160-1 



MP7520L 

590-27 



AD7522K 

591-39 



MPS7530-201 

853-154 


National 

DS75122 

611-30 



li«»7520M 

592-18 



AD7522L 

590-30 



l«>S753(«17 

853-155 


Tl 

SN75122 

611-34 



MP7520N 

591 -37 



AD7522S 

592-21 

7531 

AD 

AD7531 

1 176-10 

75123 

Ftfrchild 

75123 

606-29 



MP7520P 

590-28 



AD7522T 

591 -40 



AD7531J 

597-32 




1 160-1 



MP7520S 

592-19 



AD7522U 

590-31 



AD7531K 

597-16 


National 

DS75123 

606-31 



MP7520T 

591-38 


Micro Pow« 

MP7522J 

592-22 



AD7531L 

596-44 


Tl 

SN75123 

606-35 



MP7520U 

590-29 



MP7522K 

591-41 


imersii 

AD7531J 

597-35 

75124 

Fairchild 

75124 

611-17 


National 

A07S«I 

*1073 



MP7522L 

590-32 



AD7531K 

697-19 




1 160-1 



AD7520J 

*1073 



MP7522S 

592-23 



AD7531L 

596-47 


National 

DS75124 

611-19 




592-28 



MP7522T 

591-42 

75320 

Tl 

SN75320 

619-148 

75125 

Tl 

SN75125 

612-25 



AD7S20K 

*1073 



MP7522U 

590-33 

75321 

Tl 

SN75321 

619-149 

75127 

Tl 

SN75127 

612-26 




592-3 


National 

DS7522 

624-44 

75322 

National 

DS75322 

619-124 

75128 

Tl 

SN75128 

612-27 



AD7S20L 

*1073 


Sign^ics 

7522 

624-45 


n 

SN75322 

619-125 

75129 

Tl 

SN75129 

612-28 




591 -17 


Sttioon G 

SG7522 

624-48 




1 197-5 

7513 

AD 

AD7513J 

567-45 



AD7520S 

*1073 


Tl 

SN7522 

624-51 

75324 

Fairchild 

75324 

620-7 



AD7513K 

567-46 




592-29 

75;?24 

Fairchild 

75224 

624-11 


National 

DS75324 

620-9 



AD7513S 

567-34 



A07S20T 

*1073 

75225 

Fairchild 

75225 

624-12 


Signetics 

75324 

620-10 



AD7513T 

567-35 




592-4 

7523 

AD 

AD7623 

1 176-10 


Tl 

SN75324 

620-11 


Micro Power MP7513J 

567-48 



A07520U 

591 -18 



AD7523J 

586-27 

75325 

Fairchild 

75325 

620-27 



MP7513K 

567-49 



DM7520 

433-124 



AD7523K 

585-47 


Motorola 

MC75325 

620-29 



MP7513S 

567-37 



DS7520 

624-31 



AD7523L 

585-26 


National 

DS75325 

620-31 

75136 

Tl 

SN75136 

458-136 


Signetics 

7520 

624-33 


Mioe Power 

MP7523J 

586-28 


Signetics 

75325 

620-33 




616-14 


Stiicon G 

SG7520 

624-36 



MP7523K 

585-48 


Silicon Q 

SG75325 

620-35 

75138 

Silicon G 

SG75138 

617-51 


Tl 

SN7520 

624-39 



MP7523L 

585-27 


Tl 

SN75325 

620-37 


Tl 

SN75138 

617-52 

75207 

AMD 

SN75207 

613-22 


Sicon G 

SG7623 

824-49 

75326 

Fairchjid 

75326C 

620-14 

75140 

Motorola 

MC75140 

611-1 




624-137 

75232 

Fe^cNd 

75232 

624-97 


Tl 

SN75326 

620-16 


Tl 

SN75140 

611-3 


Fairchild 

75207 

613-24 


Signetics 

75232 

624-103 

75327 

F»ehild 

75327C 

620-19 

75141 

Tl 

SN75141 

611-5 




624-141 


Tl 

SN75232 

624-109 


n 

SN75327 

620-21 

75142 

Tl 

SN75142 

611-7 




1 160-1 

75233 

Fairchiid 

75233 

624-98 

75328 

n 

SN75328 

620-23 

75143 

Tl 

SN75143 

611-9 


National 

DS75207 

613-25 

75234 

Fairchtid 

75234 

624-76 

7533 

AD 

AD7533 

1 176-10 

75150 

Fair<*ild 

75150 

606-4 




624-146 


Signetics 

75234 

624-78 

75330 

Tl 

SN75330 

620-24 


NMoTKtl 

DS75150 

606-6 


Tl 

SN75207 

613-27 


Tl 

SN75234 

624-80 

7534 

Fairchild 

7534 

624-95 


Tl 

SN75150 

606-8 




624-150 

75235 

Fairchild 

75235 

624-77 


National 

DS7534 

624-101 


f Indicates page number in. Application Note Directory. 

* Indicates ackMional data is provided on the page noted. 

• Indicates entire Application Note is provided on the page noted. 
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Bate 
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Device 

Page-Une 

Base 

Nun^ 

Source 

Device 

Page4Jne 

7534 

SiHcon G 

SG7534 

624-106 

75450 

Silicon G 

SG75450 

620-95 

7535 

Fairchild 

7535 

624-96 


Tl 

SN75450 

f 160-19 


National 

DS7535 

624-102 



SN75450B 

620-110 


Silicon G 

SG7535 

624-107 

75451 

Fairchild 

75451 

620-65 

75350 

Tl 

SN7535C 

619-118 


Hitachi 

HD75451A 

620-70 

75355 

Tl 

SN75355 

619-140 


Motorola 

MC75451 

620-75 

75357 

Tl 

SN75357 

455-130 



SN75451B 

620-76 




619-100 


National 

DS75451 

620-83 

75358 

Motorola 

MC75358 

420-68 


Signetics 

75451 B 

620-90 




455-126 


Silicon G 

SG75451 

620-96 




619-152 


Tl 

SN75451 

1 160-19 

7536 

Tl 

SN7536 

1 197-5 



SN75451B 

620-111 

75361 

National 

DS75361 

619-113 

75452 

Fairchild 

75452 

620-184 


Signetics 

75361 A 

619-117 


Hitachi 

HD75452 

620-187 


Tl 

SN75361A 

619-119 


Motorola 

MC75452 

620-192 

75362 

National 

DS75362 

619-114 



SN75452B 

620-194 

75363 

Tl 

SN75363 

619-126 


Nafional 

DS75452 

621-2 

75364 

National 

DS75364 

619-115 




156-17 


Tl 

SN75364 

619-156 


Signetics 

75452B 

621-5 

75365 

Motorola 

MC75365 

619-136 


Silicon G 

SG75452 

621 -8 


National 

DS75365 

619-137 


Tl 

SN75452B 

621 -15 


Tl 

SN75365 

619-141 

75453 

Fairchild 

75453 

621 -85 




1 194-6 


Hitachi 

75453 

621 -88 

75366 

Tl 

SN75366 

619-142 


Motorola 

MC75453 

621-90 

75367 

Ti 

SN75367 

455-131 



SN75453B 

621 -92 




619-101 


National 

DS75453 

621 -95 

75368 

Motorola 

MC75368 

420-69 


Signetics 

75453B 

621 -98 




455-127 


Silicon G 

SG75453 

621-101 




619-153 


Tl 

SN75453B 

621 -110 


Tl 

SN75368 

455-128 

75454 

Fairchild 

75454 

621-151 




619-154 


Hitachi 

HD75454 

621-154 

75369 

Tl 

SN75369 

619-51 


Motorola 

MC75454 

621-156 

75370 

Tl 

SN75370 

619-129 



SN75454B 

621 -157 




1 160-19 


National 

DS75454 

621 -161 

75375 

Tl 

SN75375 

619-143 


Signetics 

75454B 

621 -164 

7538 

National 

DS7538 

624-118 


Silicon G 

SG75454 

621-167 


Silicon G 

SG7538 

624-122 


Tl 

SN75454B 

621 -176 

7539 

Fairchild 

7539 

624-115 

75458 

Toshiba 

TA75458 

891 -18 


National 

DS7539 

624-119 

7546 

Beckman 

7546C 

596-23 


Silicon G 

SG7539 

624-123 



7546M 

596-24 

75401 

Tl 

SN75401 

620-106 


National 

DM7546 

454-51 

75402 

Tl 

SN75402 

621 -10 




1190-66 

75403 

Tl 

SN75403 

621 -106 

75460 

Fairchild 

75460 

620-66 

75404 

Tl 

SN75404 

621 -172 


National 

DS75460 

620-84 

7541 

AD 

AD7541 

1 176-10 


Silicon G 

SG75460 

620-97 



AD7541A 

596-31 


Tl 

SN75460 

620-112 



AD7541B 

594-36 

75461 

Fairchild 

75461 

620-67 



AD7541J 

596-32 


Motorola 

MC75461 

620-77 



AD7541K 

594-37 


National 

DS75461 

620-85 



AD7541S 

596-35 


Silicon G 

SG75461 

620-98 



AD7541T 

594-38 


Tl 

SN75461 

620-113 


Intersil 

ICL7541J 

596-33 

75462 

Fairchild 

75462 

620-185 



ICL7541K 

594-39 


Motorola 

MC75462 

620-193 



ICL7541S 

596-34 


National 

DS75462 

621-3 



ICL7541T 

594-40 


Silicon G 

SG75462 

621-9 

75411 

Tl 

SN7541 1 

620-107 


Tl 

SN75462 

621 -17 

75412 

Tl 

SN75412 

621 -1 1 

75463 

Fairchild 

75463 

621 -86 

75413 

Tl 

SN75413 

621 -107 


Motorola 

MC75463 

621 -91 

75414 

Tl 

SN75414 

621 -173 


National 

DS75463 

621-96 

75416 

Tl 

SN75416 

620-120 


Silicon G 

SG75463 

621-102 

75417 

Tl 

SN75417 

621 -28 


Tl 

SN75463 

621 -111 

75418 

Tl 

SN75418 

621-117 

75464 

Fairchild 

75464 

621 -152 

75419 

Tl 

SN75419 

621 -183 


Motorola 

MC75464 

621 -158 

7542 

National 

DM7542 

440-145 


National 

DS75464 

621 -162 

75426 

Tl 

SN75426 

603-119 


Silicon G 

SG75464 

621 -168 

75427 

Tl 

SN75427 

603-121 


Tl 

SN75464 

621-177 

75430 

Tl 

SN75430 

619-2 

75466 

Tl 

SN75466 

620-103 




620-108 




622-119 

75431 

Tl 

SN75431 

619-5 




843-129 




620-109 

75467 

Tl 

SN75467 

622-137 

75432 

Tl 

SN75432 

621 -12 




843-130 

75433 

Tl 

SN75433 

621-108 

75468 

Tl 

SN75468 

622-90 

75434 

Tl 

SN75434 

621 -174 




843-131 

7544 

N^ional 

DM7544 

457-97 

75469 

Tl 

SN75469 

622-103 

75441 

Tl 

SN75441 

619-158 




843-132 




621 -126 

75470 

Tl 

SN75470 

620-114 

75447 

Tl 

SN75447 

621 -13 

75471 

Fairchild 

75471 B 

620-68 

75448 

Tl 

SN75448 

621 -109 


Tl 

SN75471 

620-115 

75449 

Tl 

SN75449 

621 -175 

75472 

FarchikJ 

75472B 

620-186 

7545 

Beckman 

7545C 

595-12 


Tl 

SN75472 

621 -19 



7545M 

595-13 

75473 

Fairchild 

75473B 

621 -87 

75450 

FaircttW 

75450 

620-63 


Tl 

SN75473 

621-112 


Hitachi 

HD75450A 

620-69 

75474 

Fairchild 

75474B 

621 -153 


Motorola 

MC75450 

620-74 


Tl 

SN75474 

621-178 


Nation^ 

DS75450 

620-82 

75475 

Tl 

SN75475 

621 -20 


Signetics 

75450B 

620-89 

75476 

Tl 

SN75476 

620-118 


Base 



Number Source 

Device 

Page-Line 


915-13 
589-18 
599-22 
1 167-14 
1 174-6 
1 179-9 




DAC-76B 

589-10 

593-12 



DAC-76C 

589-19 

593-18 



DAC-76D 

589-23 



DAC-76E 

589-11 

593-13 


Rockwell 

MM76 

1752-78 



MM76EL 

1752-80 



MM76L 

1752-79 

76LS03 

Harris 

HM76LS036 

*1288 




1162-73 

76LS52 

National 

DM76LS52 

448-155 

455-19 

76LS62 

National 

DM76LS62 

448-157 

455-21 

760 

Fairchild 

fiA760 

1 171-11 



|nA760C 

846-31 



fiA760M 

846-32 


Signetics 

TCA760 

852-27 

7600 

Fairchild 

HA7600 

1 187-8 


MOS 

liPS760(M01 

856-13 



UPS760(MK)2 

856-14 



MPS760(H104 

856-15 



MPS760(M05 

856-16 

76000 

Tl 

SN76000 

852-33 

76005 

Tl 

SN76005 

852-120 

7601 

MOS 

liPS7601'<l01 

856-17 



MPS7601-002 

856-18 



MPS7601-004 

856-19 



MPS760t-005 

856-20 


Telarls 

7601-01 

919A-69 

76011 

Tl 

. SN7601 1 

852-34 

7602 

Harris 

HM7602 

*1284 


HM7602-8 

SN76021 

SN76024 

HM7603 

HM7603-2 


1161-30 
*1284 
1161 -18 
*1284 
852-35 
852-36 
*1284 
*1284 
1161 -37 
*1284 
1161 -23 
*1284 



Telaris 

7603-01 

7603-02 

901-62 
901 -63 
919A-70 

7604 

Toshiba 

TA7604 

855-16! 

7606 

Toshiba 

TA7606 

919A'-72 

7608 

Harris 

HM7608 

*1290 


HM7608-2 

HM7608-5 


1166-16 

*1290 

1165-94 


761 

Siemens 

TAA761 

863-152 

883-26 

7610 

Harris 

HM7610 

*1284 

*1292 



HM7610-2 

*1284 




1162-12 



HM7610-S 

*1284 




1161 -99 



HM7610-8 

*1284 



HM7610A-2 

*1292 




1161 -100 



HM7S10A-5 

*1292 




1161-73 

76104 

Tl 

SN76104 

855-156 

76105 

Tl 

SN76105 

855-159 

7611 

Harris 

HM7611 

*1284 

*1292 



HM7611-2 

*1284 




1162-16 



HM7611-5 

*1284 




1161 -107 



HM7611-8 

*1284 



HII7611A-2 

*1292 


Arranged alphanumertcally from left to right. 
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1C MASTER 


Numbw 

Sourc« 

Device 

PegeHJne 

Base 

Number 

Source 

Device 

Page-Une 

Beee 

Number 

Source 

. Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

7611 

Harris 

HM7611A-2 

1162-87 

7625 

Harris 

HM7625R-5 

1162-38 

7643 

Harris 

HM7643P-2 

1 1K-24 

76730 

Tl 

SN76730 

859-184 



HMr7611A-S 

*1292 

76267 

Tl 

SN76267 

859-46 



HM7843P4 

*1310 

768 

IPI 

M768 

916-141 




1161 -75 

7628 

Toshiba 

TA7628 

851-28 




1165-4 

7680 

Harris 

HM7680 

*1322 

76110 

Tl 

SN76110 

855-160 

7629 

Harris 

HM7620-5 

*1302 


Motorola 

MCM7643C 

1165-50 



HM7680-2 

*1322 

76111 

Tt 

SN761 1 1 

855-161 




1162-49 



MCM7643M 

1165-72 




1166-10 

761 13 

Ti 

SN76113 

855-162 

76298 

Tl 

SN76298 

859-47 

76430 

Tl 

SN76430 

856-40 



HM76S0-5 

*1322 

76115 

Tl 

SN76115 

855-163 

7640 

Harris 

HM7640 

*1284 

76431 

Tl 

SN76431 

856-41 




1165-84 

76116 

Tl 

SN76116 

855-164 




*1304 

7644 

Harris 

HM7644 

*1312 



HM7680P 

*1326 

7613 

National 

DM7613 

439-8 



HM7640-2 

*1284 



HM7844-2 

*1284 



HM7880P-2 

*1326 


Toshiba 

TA7613 

851 -104 




1164-72 




1165-73 




1166-11 

76130 

Tl 

SN76130 

853-74 



HM7640-5 

*1284 



HM7e44-5 

*1284 



HM7680P-8 

*1326 

76131 

Tl 

SN76131 

853-75 




1164-19 




1165-54 




1165-85 

7614 

Toshiba 

TA7614 

851 -105 



HM7640-8 

*1284 



HM7644-8 

*1284 



HM7680R 

*1324 

76149 

Tl 

SN76149 

853-76 



HM7640A-2 

*1304 



HM7644A-2 

*1312 



HM7680R-2 

*1324 

7615 

Toshiba 

TA7615 

851 -52 




1164-20 




1165-33 




1166-12 

/t’t 

Harris 

HM7815 

■1294 



riIlil7S4uA*3 




HM7644A'9 

*13l2 



HM/eSOR-S 

*1324 



HM7616-2 

*1294 




1163-78 




1165-9 




1165-86 




1167-78 



HM7640AR 

*1306 

76442 

Tl 

SN76442 

856-42 



HM7680RP 

*1328 



HM7616-S 

*1294 



HM7640AR-2 

*1306 

76443 

Tl 

SN76443 

856-43 



Hllf7680RP4t 

*1328 




1167-65 




1164-58 

76445 

Tl 

SN‘76445 

856-44 




1166-13 

76160 

Harris 

HM76160 

*1296 



HM7640AR-5 

*1306 

7645 

Harris 

HM7e45 

*1314 



KU7SS0RP-S 

«1328 



HH76160-2 

*1296 




1163-104 



HM7645-2 

*1314 




1165-87 




1167-74 


Motorola 

MCM7640C 

1164-25 




1165-52 


Motorola 

MCM7680C 

1165-108 



HIII76160-5 

*1296 



MCM7640M 

1164-73 



HM7645-5 

*1314 



MCM7680M 

1166-29 




1167-61 


National 

DS7640 

612-6 




1165-7 

7681 

Harris 

HM7681 

*1322 

76161 

Harris 

HM76161 

*1296 


Telaris 

7640-01 

900-178 



HM7645P 

*1316 



HM7681-2 

*1322 



HM76161-2 

*1296 

76400 

Tl 

SN76400 

856-30 



HM764SP-2 

*1316 




1166-17 




1167-79 

76401 

Tl 

SN76401 

856-31 




1165-53 



HM7881-5 

*13K 



HIII7616t-5 

*1296 

76402 

Tl 

SN76402 

856-32 



HIII7645P-5 

*1316 




1165-95 




1167-66 

7641 

Harris 

HM7641 

*1284 




1165-8 



HM7681P 

*1326 

7617 

Toshiba 

TA7617 

857-156 




*1304 

76450 

Tl 

SN76450 - 

856-45 



HM76S1P-2 

*1328 

7618 

Toshiba 

TA7618 

854-69 



HM7841-2 

*1»4 

76460 

Tl 

SN76460 

856-46 




1166-18 

762 

Siemens 

TAA762 

863-153 




1164-76 

76462 

Tl 

SN76462 

856-47 



HM7881P-5 

*1326 




877-30 



HM7641-5 

*1284 

7647 

Harris 

HM7647R 

*1318 




1165-96 

7620 

Harris 

HM7620 

*1284 




1164-30 



HM7647R-2 

*1318 



HM7681R 

*1324 




*1298 



HM7841-8 

*1284 




1164-66 



HM7681R-2 

*1324 



HM7820-2 

*1284 



HM7641A-2 

*1304 



HM7M7R-5 

*1318 




1166-19 




1163-63 




1164-31 




1163-115 



HMTSSIR-S 

*1324 



HM7620-5 

*1284 



HM7641A-S 

*1304 

76477 

Tl 

SN76477 

856-61 




1165-97 




1163-45 




1163-84 




857-96 



HM7681RP 

*1328 



HM762P4 

*i:»t4 



HM7641AR 

*1306 




1763A-25 



HII7881f^2 

*1328 



HimTOA-Z 

*1298 



HIII7641AR-2 

*1306 

7648 

Harris 

HM7648 

*1320 




1166-20 




1163-31 




1164-65 



HM7648-2 

*1320 



HM7681RP8 

*1328 



HII7820A-5 

*1298 



HM7641AR-5 

*1306 




1164-55 




1165-98 




1163-6 




1163-114 



HM7648-S 

*1320 


Motorola 

MCM7681C 

1165-114 


Micro Power 

MP7620J 

589-42 


Motorola 

MCM7641C 

1164-38 




1163-100 



MCM7681M 

1166-32 



MP7620K 

589-46 



MCM7641M 

1164-77 

7649 

Harris 

HM7649 

*1320 

76810 

Tl 

SN76810 

857-137 



MP7620L 

590-34 


National 

DS7641 

615-61 



HM7&^2 

*1320 

76811 

Tl 

SN76811 

463-24 



MP7620M 

591 -43 

7642 

Harris 

HM7642 

*1284 




1164-61 

76812 

Tl 

SN76812 

902-56 


Motorola 

MCM7620C 

1163-46 




*1308 



HM7640-5 

*1320 

7683 

Harris 

HM7663 

*1331 



MCM7620M 

1163-64 



HM7642-2 

*1284 




1163-109 



HM7883-2 

*1331 

7621 

Harris 

HM7621 

*1284 




1165-69 

765 

NEC Micro >iPD765 

*2146 




1166-23 




*1298 



HM7642-5 

*1284 




1763-119 



HM7683-S 

•1331 



HM7621-2 

*1284 




1165-42 



MPD765C 

*2148 




1165-105 




1163-65 



HM7642-8 

*1284 


Siemens 

TAA765 

863-154 

7684 

Harris 

HM7684 

*1333 



HM7621-S 

*1284 



HM7842A-2 

*1308 




883-27 



HM7684-2 

*1333 




1163-49 




1165-14 

76524 

Tl 

SN76524 

860-8 




1167-36 



HM7621-S 

*1284 



HM7642A-S 

*1308 

76525 

Tl 

SN76525 

859-110 



HM7684>5 

*1333 



HM7621A-2 

*1298 




1164-119 

76544 

Tl 

SN76544 

860-9 




1167-14 




1163-37 



HM7642P 

*1310 

76545 

Tl 

SN76545 

860-10 



HBI7684P 

*1335 



HM7621A-5 

*1298 



HM7642P-2 

*1310 

76565 

Tl 

SN76565 

858-2 



HH7684P-2 

*1335 




1163-9 




1165-15 

76600 

Tl 

SN76600 

861-3 




1167-37 


IHcro Power MP7621A 

* 765 



HM7642P-S 

*1310 

76635 

Tl 

SN76635 

851 -50 



HII7884P-5 

*1335 




596-36 




1164-120 

7664 

National 

DS7664 

603-57 




1167-15 



MP7621B 

* 765 


Motorola 

MCM7642C 

1165-44 

76642 

Tl 

SN76642 

855-84 

7685 

Harris 

HM7685 

*1333 




595-7 



MCM7642M 

1165-70 

76643 

Tl 

SN76643 

855-85 



HM7685'2 

*1333 



MP7821J 

* 765 

76423 

Tl 

SN76423 

856-33 




860-75 




1167-42 




596-37 

76424 

Tl 

SN76424 

856-34 

76644 

Tl 

SN76644 

861 -4 



HM7685-5 

*1333 



MP7621K 

* 765 

76425 

Tl 

SN76425 

856-35 

76650 

Tl 

SN76650 

861 -5 




1167-22 




595-8 

76426 

Tl 

SN76426 

856-36 

76651 

Tl 

SN76651 

860-76 



HM768SP 

*1335 




596-30 

76427 

Tl 

SN76427 

856-37 

76^60 

Tl 

SN76660 

860-77 



HM768SP-2 

*1335 



MP7621S 

* 765 

76428 

Ti 

SN7642e 

856-38 

76665 

Tl 

SN76665 

860-78 




1167-43 




596-38 

76429 

Tl 

SN76429 

856-39 

76666 

Tl 

SN76666 

860-79 



HII768SP-5 

*1335 



MP7621T 

* 765 

7643 

Harris 

HM7843 

*1284 

76669 

Tl 

SN76669 

855-86 




1167-23 




595-9 




*1308 

76675 

Tl 

SN76675 

855-87 

7686 

Harris 

HM7686 

*1337 


Motorola 

MCM7621C 

1163-50 



HM7643-2 

*1284 

76676 

Tl 

SN76676 

855-12 



HM7686-2 

*1337 



MCM7621M 

1163-66 




1165-71 

76678 

Tl 

SN76678 

855-13 




1167-38 

7624 

Toshiba 

TA7624 

855-170 



HM7643-5 

*1284 

76688 

Tl 

SN76688 

860-80 



HM7686-S 

*1337 

76242 

Tl 

SN76242 

859-43 




1165 -48 

76689 

Tl 

SN766e9 

855-88 




1167-18 

76243 

Tl 

SN76243 

859 -44 



HM7643-B 

*1284 

767 

Fairchild 

fiA767 

855-113 



HM7686P 

*1341 

76246 

Tl 

SN7e246 

859-45 



HM7643A-2 

*1308 




1 172-10 



HM7686P-2 

*1341 

7625 

Harris 

HM762S 

*1300 




1165-23 

76701 

Tl 

SN76701 

858 -77 




1167-39 



HM762SR 

*1300 



HM7643A-5 

*1308 

76702 

Tl 

SN76702 

858-78 



HM768»>-S 

*1341 



HM7625R-2 

*1300 




1165 -3 

76710 

Tl 

SN76710 

858-73 




1167-19 




1162-65 



HM7643P 

*1310 

76721 

Ti 

SN76721 

858-80 



HM7686R 

*1338 



HM7825R-5 

*1300 



HM7643P-2 

•1310 

76727 

Ti 

SN76727 

858-81 



HM7686R-2 

*1339 
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Baa* 

Sourca 

Oavica 

Paga4Jna 

Base 

Manbar 

Sourea 

Oavica 

Page-Line 

Base 

Number 
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Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

7686 

Harris 

HM7686R-2 

1167-40 

772 

FaMiU 

;iA772LTC 

* 938 

78H12 

Fairchad 

;xA7BH12 

* 934 

78L12 

Tl 

)iA78L12AC 

905-84 



Hli7686R-5 

w1339 



HA772PC 

* 938 




* 952 



^78L12C 

905-83 




1167-20 



fiA772TC 

* 938 




906-32 

78L132 

Toshiba 

TA78L132 

906-37 



HM7686RP 

*1343 

774 

FakcMd 

(iA774 

* 938 

78H15 

Faircliild 

fxATBHIS 

* 934 



TA78L132A 

906-38 



HM7686RP-2 

*1343 




894-26 




* 952 

78Lt5 

FairchjM 

fiA78L15C 

* 935 




1167-41 



liATTAA 

* 938 




907-4 




906-49 



Hli7686RP-5 

*1343 




893-48 

78LS120 

National 

DS78LS120 

612-31 


Motorola 

MC78L15C 

906-50 




1167-21 



fiA774ADC 

* 938 

78LOO 

Fairchild 

^lA78L00 

1 187-8 


National 

LM78L1SA 

*1060 

7687 

Harris 

HM7687 

*1337 



)iA774A0M 

* 938 


Motorola 

MC78L00 

1 187-13 




906-54 



HM7687-2 

*1337 



^774APC 

* 938 


National 

LM78LOO 

1 188-15 



LM78L15C 

*1060 




1167-44 



MA774BDC 

* 938 

78L005 

Toshiba 

TA78LCI05 

903-21 




906-55 



HM7687-S 

*1337 



)xA774BDM 

* 938 



TA78L005A 

903-22 


NEC America ^iPC78L1 5 

906-56 




1167-26 



)jA774BPC 

* 938 

78L006 

Toshiba 

TA78L006 

904-24 


Signetics 

fiA78L15C 

906-57 



HM7687P 

*1341 



mA774C 

* 938 



TA78LI)06A 

904-25 


Tl 

(rA78L15AC 

906-59 



HM7687P-2 

*1341 




897-3 

78L007 

Toshiba 

TA78L007 

904-83 



HA78L15C 

906-58 




1167-45 



^774DC 

* 938 



TA78L007A 

904-84 

78L18 

FaircMM 

^A78L18 

* 935 



HM7687P-5 

*1341 



HA774L 

* 938 

78L008 

Toshiba 

TA78L008 

904-103 




907 -12 




1167-27 




897-20 



TA78L008A 

904-104 


Motorola 

MC78L18C 

907-13 



HM7687R 

*1339 



)iA774LDC 

* 938 

78L009 

Toshiba 

TA78L009 

905-42 


Nabonal 

LM78L18A 

*1060 



Hlli7887R-2 

*1339 



HA774LPC 

* 938 



TA78L009A 

905-43 




907-17 




1167-46 



fiA774PC 

* 938 

78L010 

Toshiba 

TA78L010 

905-53 



LM78L18C 

*1060 



HM7687R4 

*1339 

776 

Fairchild 

HA776 

866-4 



TA78L010A 

905-54 




907-18 




1167-28 




1 164-1 

78L012 

Toshiba 

TA78L012 

905-85 

78L20 

National 

OS78L20 

612-41 



HM7687RP 

*1343 



HA776C 

866-5 



TA78L012A 

905-86 

78L24 

FtfrchM 

riA78L24 

* 935 



HM7687RP-2 

*1343 




866-70 

78L015 

Toshiba 

TA78L015 

906-60 




907-88 




1167-47 




891 -47 



TA78L015A 

906-61 


Motorola 

MC78L24C 

907-89 



HM7687RP-5 

*1343 



fiA776M 

866-71 

78L018 

Toshiba 

TA78L018 

907-19 


NatMnal 

LM78L24A 

*1060 




1167-29 




890-24 



TA78L018A 

907-20 




907-93 

7699 

Rockwell 

A7699 

1752-87 

777 

Fairchild 

pAin 

1 164-8 

78L02 

Motorola 

MC78L02C 

903-5 



LM78L24C 

*1060 

77 

Rockwell 

MM77 

1752-81 




1 164-10 


Signetics 

;jiA78L02C 

903-6 




907-94 



MM77L 

1752-82 



jLiA777C 

879-55 


Tl 

tiA78L02AC 

903-8 

78L26 

Fairchild 

^lA78L26C 

903-4 

77S228 

National 

DM77S228' 

1166-47 



fiA777M 

874-6 



^iA78L02C 

903-7 

78L62 

Fairchild 

fiA78L62C 

904-79 

77S229 

Natkxial 

DM77S229 

1166-37 


Silicon G 

SG777C 

879-53 

78L020 

Toshiba 

TA78L020 

907-65 

7BL82 

Fairchild 

fiA78L82C 

905-32 

77S295 

Nationsd 

DM77S295 

1164-45 


Tl 

>jiA777C 

879-54 



TA78L020A 

907-66 

78MHV0S 

Signetics 

HA78MHV05 

903-61 ■ 

77S296 

National 

DM77S296 

1164-52 



HA777M 

874-7 

78L024 

Toshiba 

TA78L024 

907-95 



HA78MHV05C 

903-62 

77S95 

National 

DM77S95 

1184-26 

7770 

SGS 

TDA7770 

857-144 



TA78L024A 

907-96 

78MHV06 

SignetiGs 

|iA78MHV06 

904-39 

77S96 

National 

DM77S96 

1184-28 

78 

FMrdiHd 

|iA78CB 

* 934 

78L05 

Fairchild 

>iA78L0SC 

* 935 



/1A78MHV06C 

904-40 

770 

Signetics 

TCA770 

855-74 




906-41 




903-10 

78MHV08 

Signetics 

)iiA78MHV08 

904-116 




855-108 



^78G 

* 934 


Motorola 

MC78L05C 

903-11 



)iA78MHV06C 

904-117 

7700 

Motorola 

MC7700 

1 187-13 




912-40 


National 

LM78L05 

*1060 

78MHV12 

Signefles 

;iA78MHV12 

905-106 

7705 

Motorola 

MC7705C 

903-50 



)iA78HG 

* 934 



LM78L05A 

*1060 



pA78MHV12C 

905-107 

771 

FaircMl 

HAF771 

863-86 




* 953 




903-15 

78MHV15 

Signetics 

;iA78MHV15 

906-78 



hA771 

* 938 




912-11 



LM78L0SC 

*1060 



|uA78NBHVl5C 

906-79 




878-65 




912-49 




903-16 

78MHV20 

Signetics 

)iA78MHV20 

907-73 



JJIA771A 

* 938 



fiA78MG 

* 934 


NEC America jiPC78L05 

903-17 



(1A78MHV20C 

907-74 




873-23 




912-37 


Signetics 

HA78L05C 

903-18 

78MHV24 

Signetics 

^78MHV24 

907-111 



fJV771AHC 

* 938 


Rockwell 

MM78 

1752-83 


Tl 

HA78L05AC 

903-20 



HA78MHV24C 

907-112 



^771AHM 

* 938 



MM78L 

1752-84 



|biA78L05C 

903-19 

78M00 

Fairchild 

J1A78MOO 

1 187-8 



fiA771ATC 

* 938 


Signetics 

jiA78G 

912-41 

78L06 

NstionsI 

Uyi78L06A 

*1060 


Motorola 

MC78NI00 

1 187-13 



^771 BHC 

* 938 



/iA78GC 

912-42 




904-22 

78M05 

FairchM 

|iA78M05C 

* 935 



FtA771BHM 

* 938 



^78MG 

912-38 



LM78L06C 

*1060 




903-48 



fiA771BTC 

* 938 



/XA78MGC 

912-39 




904-23 



fiA78M05M 

* 935 



fiA771C 

* 938 

78C08 

FainMId 

fiATBCMC 

* 935 


Signetics 

/1A78L06C 

904-80 




903-49 




885-49 




904-107 


Tl 

)iA78L06AC 

904-82 


Motorola 

MC78M05C 

903-51 



/1A771HC 

* 938 

78C10 

FftircMd 

1 

8 

* 935 



)iA78L06C 

904-81 


National 

LM78M05 

*1060 



J1A771L 

* 938 




905-57 

78L075 

Toshiba 

TA78L075 

904-87 




903-53 




887-9 

78C12 

FiirchikI 

fiA78C12C 

* 935 



TA78L075A 

904-88 


NEC America f.PC78M05 

903-54 



;iA771t.TC 

* 938 




905-91 

78108 

FairchBd 

^78L08C 

* 935 


Signetics 

HA78M05 

903-59 



JJIA771TC 

* 938 

78C15 

FalrcfiM 

^78C15C 

* 935 




904-93 



fiA78M05C 

903-60 



A771LHC 

* 938 




906-68 


Motorola 

MC78L08C 

904-94 


Tl 

HA78M05C 

903-65 

7711 

Gl 

ACF7711C 

901 -13 

78C17 

FSbcMki 

fiA78C17C 

* 935 


NaiionsI 

LM78L08A 

*1060 



fiA78M05M 

903-66 

772 

FamMM 

.mA772 

* 938 




907-10 




904-98 

78M06 

FahcMM 

fiA78lll06C 

* 935 




890-22 

78C18 

FaitciiW 

fiA78C18C 

* 935 



LM78L08C 

*1060 




904-28 



,xAT72A 

* 938 




907-23 




904-99 



;iA78M06M 

* 935 




889-7 

78C20 

FaiKhId 

|iA78C20C 

* 935 


NEC America nPC78L08 

904-100 




904-29 



fiA772ADC 

* 938 




907-67 


Tl 

fiA78L08 

904-101 


Motorola 

MC78M06G 

904-30 



^772ADM 

* 938 


National 

DS78C20 

612-51 



MA78L08AC 

904-102 



LM78M06 

*1060 



fiA772AHC 

* 938 

78C22 

FtfrchM 

fiA78C22 

* 935 

78L09 

FaircMM 

|yUL78L09C 

* 935 




904-32 



^772AHM 

* 938 




907-83 




905-39 


Signetics 

HA78M06C 

904-37 



^772APC 

* 938 

78C24 

FairchVd 

|;tA78C24C 

* 935 


Tl 

fjA78L09AC 

905-41 



fiA78M06M 

904-38 



)iA772ATC 

* 938 




907-99 



frA78L09C 

905-40 


Tl 

HA78M06C 

904-41 



fiA772BOC 

* 938 

78C29 

National 

MM78C29 

417-26 

78L10 

National 

LM78L10A 

905-49 



fiA78M06M 

904-42 



fiA772BDM 

* 938 




610-37 



LM78L10C 

*1060 

78M08 

FairchiM 

^78M08C 

* 935 



^772BHC 

* 938 

78C30 

National 

MM78C30 

417-23 




905-50 




904-108 



ftA772BHM 

* 938 




609-50 


Tl 

;iA78L10AC 

905-52 



^78M0MM 

* 935 



/iA772BPC 

* 938 

78C82 

FaircNW 

;iA78C82C 

905-31 



HA78L10C 

905-51 




904-109 



>iA772BTC 

* 938 

78HV05 

Signetics 

fiA78HV05 

903-113 

78L12 

FsircMM 

^78L12C 

* 935 


Motorola 

MC78M08C 

904-110 



fiA772C 

* 938 

78HV06 

Signetics 

^78HV06 

904-63 




905-74 


NationM 

LM78M08 

*1060 




893-8 

78HV08 

Signetics 

HA78HV08 

905-16 


Motorola 

MC7BL12C 

905-75 




904-112 



^A7720C 

* 838 

78HV12 

Signetics 

HA78HV12 

906-17 


National 

DS78L12 

455-111 


NEC America )iPC78M08 

904-113 



fiA772HC 

* 938 

78HV15 

Signetics 

^78HV15 

906 -‘111 



LM78L12A 

*1060 


Signetics 

).tA78M08C 

904-114 



fiA772L 

* 938 

78HV18 

Signetics 

fiA78HV18 

907-52 




905-79 



|itA78M08M 

904-115 




893-17 

78HV24 

SignMics 

fiA78HV24 

908-16 



LM78L12C 

*1060 


Tl 

HA78M{»C 

904-122 



fiA772LDC 

* 938 

78H05 

FaircMM 

^78H05 

* 934 




905-80 



^A78M08M 

904-123 



fiA772LHC 

* 938 




* 952 


NEC America jiPC78L1 2 

905-81 

78M10 

National 

UH78M10 

*1060 



fiA772U»C 

* 938 




904-12 


Signetics 

)jiA78L12C 

905-82 




905-58 


Arranged alphanumerically from left to right. 


1C MASTER 1979 


97 











/ 


1C MASTER 


Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source. 

Device 

Page-Une 

78M10 

Tl 

MA78M10C 

905-59 

7805 

Signetics 

MA7805C 

903-112 

7812 

NEC Amenca >rPC7812 

906-12 

7820 

Signetics 

DS7820A 


613-9 

78M12 


|xA78M12C 

* 935 


Silicon G 

SG7805ACK 

903-116 


SGS 

L7812 ' 

. 905-116 


Tl 

DS7820 


613-11 




905-92 



SG7805ACP 

903-117 



L7812C 

905-117 

7822 

National 

DS7822 


611-12 



MA78M12M 

* 935 



SG7805ACR 

903-93 


Signetics 

/HA7812 

906-15 


Tl 

HA7822C 


907-85 




905-93 



SG7805ACT 

903-64 



mA7812C 

906-16 

7824 

Fairchild 

f;tA7824C 

★ 

935 


Motorola 

MC78M12C 

905-94 



SG7805AK 

903 - 1 1 5 


Silicon G 

SG7812ACK 

906-21 





908-2 


National 

I.M78M12 

*1060 



SG7805AFI 

903-92 



SG7812ACP 

906-23 



MA7824M 


935 




905-96 



SG7805AT 

903-63 



SG7812ACR 

905-119 





908-3 


NEC America 

^i.PC78M12 

905-97 



SG7805CK 

903-118 



SG7812ACT 

905-102 


Motorola 

MC7824C 


908-5 


Signetics 

HA78M12C 

905-104 



SG7805CP 

903-119 



SG7812AK 

906-20 


National 

LM7824 

*1060 



fiA78M12M 

905-105 



SG7805CR 

903-94 



SG7812AR 

905-118 





908-10 


Tl 

fiA78M12C 

905-109 



SG7805K 

903-120 



SG7812AT 

905-100 


NEC America 

fiPC7824 


908-11 



/JIA78M12M 

905-108 



SG7805R 

903-95 



SG7812CK 

906-22 


SGS 

L7824 


907-119 

78M15 

Fairchild 

MA78M15C 

* 935 


Tl 

TL7805AC 

903-122 



SG7812CP 

906-24 



L7824C 


907-120 




906-69 



TL7805C 

903-123 



SG7812CR 

905-120 


Signetics 

HA7824 


908-14 



nA78M15M 

* 935 

7806 

Fairchild 

.,A7606C 

* 935 



GG7*G1 cG 1 

905-ICi 



HA/’B24U 


908-15 




906-70 




904 -47 



SG7812K 

906-19 


Silicon Q 

SG7824ACK 


908-19 


Motorola 

MC78M15C 

906-71 



fiA7806M 

* 935 



SG7812R 

905-121 



SG7824ACP 


908-22 


National 

LM78M15 

*1060 




904 -48 



SG7812T 

905-103 



SG7824ACR 


907 -122 




906-73 


Motorola 

MC7806C 

904 -50 


Ti 

HA7812C 

906 -25 



SG7824ACT 


907-104 


NEC America fiPC78M15 

906-74 


National 

DS7806 

624-163 

7814 

Signetics 

nA7ei4 

906 -39 



SG7824A(\ 


308-18 


Signetics 

^A78M15 

906-76 



LM7806 

*1060 



fiA7814C 

906-40 



SG7824AR 


907-121 



ftA78M15C 

906-77 




904-55 

7815 

Fairchild 

fiA7815C 

* 935 



SG7824AT 


907-103 


Tl 

fiA78M15C 

906-84 


Siemens 

TDB7806 

904-56 




906-97 



SG7824CK 


908-21 



fiA78M15M 

906-85 


Signetics 

HA7806 

904 -64 



;rA7815M 

* 935 



SG7824CP 


908-23 

78M18 

Motorola 

MC78M18C 

907-24 



/iA7806C 

904-66 




906-98 



SG7824CT 


907-106 


National 

LM78M18 

*1060 


Silicon G 

SG7806ACK 

904 -58 


Motorola 

MC7815C 

906-101 



SG7824K 


903-20 




907-26 



SG7806ACP 

904 -61 


National 

LM7815 

*1060 



SG7824R 


907-123 

78M20 

Fairchild 

^A78M20C 

* 935 



SG7806ACR 

904-43 




906-106 



SG7824T 


907-105 




907-68 



SG7806ACT 

904 -34 


SGS 

L7815 

906-90 


Tl 

jaA7824C 


908-24 



^A78M20M 

* 935 



SG7806AK 

904 -57 



L7815C 

906-91 

783 

Fairchild 

fiA783 

it 

936 




907-69 



SG7806AR 

904-44 


Signetics 

HA7815 

906-109 





852-48 


Motorola 

MC78M20C 

907-70 



SG7806AT 

904-33 



J1A7815C 

906-110 

783P3 

Fairchild 

HA783P3C 

* 

936 


Signetics 

fiA78M20C 

907-71 



SG7806CK 

904 -59 


Silicon G 

SG7815ACK 

906-114 

783P4 

Fairchild 

/1A783P4C 

★ 

936 



HA78M20M 

907-72 



SG7806CP 

904-62 



SG7815ACP 

906-117 

7830 

AMD 

DM7830 


609-10 


Tl 

>iA78M20C 

907-75 



SG7806CR 

904-45 



SG7815ACR 

906-93 


National 

DS7830 


609-16 



jrA78M20M 

907 -76 



SG7806CT 

904-36 



SG7815ACT 

906-81 





156-15 

78M22 

Tl 

|uiA78M22C 

907-84 



SG7806K 

904-60 



SG7815AK 

906-113 




f 

156-16 

78M24 

Fairchild 

^A78M24C 

* 935 



SG7806R 

904 -46 



SG7815AR 

906-92 




1 

156-17 




907-100 



SG7806T 

904-35 



SG7815AT 

906-80 


Signetics 

DS7830 


609-18 



^A78M24M 

* 935 


Tl 

fiA7806C 

904-69 



SG7815CK 

906-115 


Tl 

DS7830 


609-22 




907-101 



;jiA7806M 

904-70 



SG7815CP 

906-118 

7831 

AMD 

DM7831 


607-7 


Motorola 

MC78M24C 

907-102 

7807 

National 

DS7807 

619-55 



SG7ei5CR 

906-95 





609-28 


National 

LM78M24 

•1060 

7808 

Fairchild 

AIA7808C 

* 935 



SG7815CT 

906-82 




1 

155-14 




907-108 




905-4 



SG7815K 

906-116 


National 

DS7831 


607-9 


Signetics 

HA78M24 

907-109 



;;xA7808M 

* 935 



SG7815n 

906-94 





609-30 



^iA78M24C 

907-110 




905-5 



SG7815T 

906-83 




1 

156-16 


Tl 

HA78M24C 

907-113 


Motorola 

MC7808C 

905-7 


Tl 

fiA7815C 

906-119 




1 

161 -17 



MA78M24M 

907-114 


National 

LM7808 

*1060 

7818 

Fairchild 

^A7818C 

* 935 




% 

162-1 

78P05 

Fairchild 

MA78P05 

* 934 




905-12 




907-39 


Tl 

DS7831 


607-11 




904-16 


NEC America /iPC7808 

905-13 



JUA7818M 

* 935 





609-32 

78P05 

Fairchild 

HA78P05 

* 934 


Signetics 

HA7808 

905-14 




907-40 

7832 

AMD 

DM7832 


609-34 




* 952 



MA7808C 

905-15 


Motorola 

MC7818C 

907-41 


National 

DS7832 


607-13 

78S40 

Fairchild 

mA78S40 

* 935 


Silicon G 

SG7808ACK, 

905-19 


National 

LM7818 

•1060 





609-36 




914-25 



SG7808ACP 

905-22 




907-47 




1 

156-16 

78S60 

FaircNId 

HA78S60 

914-26 



SG7808ACR 

904-125 


NEC America ;liPC7818 

907-48 


TI 

DS7832 


607-15 

780 

Fairchild 

mA780 

858-92 



SG7808ACT 

904-119 


SGS 

L7818 

907-33 





609-37 


Gl 

MEM780 

574 -23 



SG7808AK 

905-18 



L7818C 

907-34 

7833 

National 

DS7833 


617-53 




f 189-6 



SG7808AR 

904-124 


Signetics 

fiA7818 

907-50 




1 

156-16 


NEC Micro 

HPD780 

*2069 



SG7808AT 

904-118 



HA7818C 

907-51 

7834 

National 

087834 


617-59 




1753-47 



SG7808CK 

905-20 


Silicon G 

S67818ACK 

907-54 




I 

156-16 




1742-1 



SG7808CP 

905 -23 



SG7818ACP 

907-57 

7835 

National 

DS7835 


617-55 



mPD780-1 

*2069 



SG7808CR 

905 -3 



SG7818ACR 

907-36 




1 

156-16 




1753-48 



SG7808CT 

904-121 



SG7818ACT 

907-28 

7836 

National 

DS7836 


612-4 



;iPD780C 

*2069 



SG780eK 

905-21 



SG7818AK 

907-53 




1 

156-16 



^P0780C-1 

*2069 



SG7808R 

905-2 



SG7818AR 

907 -35 

7837 

National 

DS7837 


612-19 

7800 

Fairchild 

(iA7800 

f 187-8 



SG7808T 

904-120 



SG7818AT 

907-27 





156-16 


Motorola 

MC7800 

11 187-13 


Tl 

nA7808C 

905-25 



SG7818CK 

907-55 

7838 

AMD 

DS7838 


616-49 


National 

DS7800 

455-104 

781 

Fairchild 

fiA781 

858-93 



SG7818CP 

907-58 


National 

DS7838 


616-50 



LM7800 

1 188-15 


Gl 

MEM781 

574 -24 



SG7818CR 

907-38 




1 

156-16 

78005 

Toshiba 

TA78005 

903-96 

7810 

National 

DS7810 

436-12 



SG7818CT 

907-29 

7839 

National 

DS7839 


617-57 

78012 

Toshiba 

TA78012 

905-122 




455-118 



SG7818K 

907-56 




1 

156-16 

78015 

Toshiba 

TA78015 

906-96 



LM7810 

*1060 



SG7818R 

907-37 

7842 

National 

DM7842 

1 

161 -2 

7802 

National 

DS7802 

624-162 




905 -66 



SG7818T 

907 -30 

7853 

National 

DM7853 


452-190 

7803 

National 

DS7803 

'619-53 


Tl 

^iA7810C 

905-68 


Tl 

^A7818C 

907-59 

7856 

National 

DS7856 


601 -72 

7805 

Fairchild 

MA7805C 

* 935 

7811 

National 

DS781 1 

436-14 

7819 

National 

DS7819 

435-132 




1 

160-8 




903-98 




455-120 




455-123 

7858 

National 

DS7858 


601 -11 



mA780SM 

* 935 

7812 

Fairchild 

J1A7812C 

* 935 

782 

Silicon G 

SG782CR 

907-124 




1 

160-8 




903-99 




906-2 

7820 

AMD 

DM7820 

612-49 

787 

Fairchild 

HA787 


858-94 


Motorola 

MC7805C 

903 -77 



^A7S12M 

* 935 



DM7820A 

613-5 

7875 

National 

DM7875 


425-151 


National 

LM780S 

*1060 




906-3 


National 

DS7820 

612-53 


SGS 

L7875 


904-89 




903-106 


Motorola 

MC7812C 

906-6 




1 156-15 



L7875C 


904-90 


NEC America ^PC7805 

903-107 


National 

DS7812 

435-174 




f 156-16 

788 

Fairchild 

aA788 


858-95 


SGS 

17865 

903-85 




455-109 




1! 156-17 

7880 

National 

DS7880 


602-145 



L7805C 

903-86 



LM7812 

*1060 



DS7820A 

613-7 

7885 

Fairchild 

aA7885 


905-34 


Signehcs 

HA7805 

903-111 




906-11 


Signetics 

DS7820 

612-55 


National 

DS7885 


602-139 


^ Indicates page number in Application Note Directory. 

★ Indicates additional data is provided on the page noted. 

• Indicates entire Application Note is provided on the page noted. 


98 IC MASTER 1979 









PART NUMBER INDEX 


BtM 

Number 
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Base 
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Page-Une 

Base 

Source 
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Page-Une 

7885 

SGS 

L7885 

905-35 

79M12 

Signetics 

HA79M12 

909-107 

7918 

National 

UIII7918 

*1061 

8T05 

Signetics 

S8T05 

601 -77 



L7885C 

905-36 



/jlA79M12C 

909-108 




910-82 

8T06 

Signetics 

N8T06 

601 -106 


Tl 

HA7885C 

905-37 


Tl 

fiA79M12 

909-109 


Signetics 

HA7918 

910-83 



S8T06 

601 -107 

7887 

National 

DS7887 

602-130 

79M15 

FaiKhld 

fjiA79M15C 

* 934 



fiA7918C 

910-84 

8T09 

Raytheon 

RC8T09 

436-94 

7889 

National 

DS7889 

602-164 




910-26 


Tl 

fiA7918C 

910-85 




606-63 

7891 

Nation^ 

DS7891 

602-114 


National 

LM79M1S 

*1061 

7924 

Fabchad 

ftA7924C 

* 934 



RM8T09 

436-95 

7895 

National 

DS7895 

603-63 




910-28 




910-114 




607-2 

7897 

National 

DS7897 

602-133 


Signetics 

HA79M15 

910-29 


Motorola 

MC7924C 

910-116 


Signetics . 

N8T09 

436-96 

7899 

Flockvwll 

MM7899 

1752-85 



|M79M15C 

910-30 


National 

ILM7924 

*1061 




607-3 

79 

FtircIlikI 

lxA79G 

* 934 


Tl 

mA79M15 

910-31 




910-117 



S8T09 

436-97 




913-56 

79M18 

Fakclekl 

A79M18C 

* 934 


Signetics 

(iA7924 

910-118 




607-4 



MA79HGC 

* 934 


National 

LM79M18 

*1061 



fiA7924C 

910-119 

8T10 

Raytheon 

RC8T10 

439-20 




* 953 




910-72 


Tl 

HA7924C 

910-120 



RM8T10 

439-21 




913-43 


Signetics 

f»A79M18 

910-73 

7952 

Tl 

HA7952C 

909-17 


Signetics 

N8T10 

439-22 



riA79MG 

* 934 



MA79NI18C 

910-74 

796 

FabcMd 

HA796C 

915-118 



S8T10 

439-23 




913-53 

79M20 

Fairchild 

fiA79M20C 

910-87 

7960 

Sanyo 

LC7960 

407-99 

8T100 

Signetics 

N8T100 

610-24 


Signetics 

fiA79G 

913-57 


TT 

MA79M20 

910-88 

798 

FabchUd 

jxA798 

866-179 

8T101 

Signetics 

N8T101 

610-25 



HA79GC 

913-58 

79M24 

Fabchld 

|yiA79M24C 

* 934 



fiA798C 

891-56 

8T125 

Signetics 

N8T125 

459-130 



fiA79MG 

913-54 




910-103 



fiA798M 

890-28 




618-39 



;iA79MGC 

913-55 


NationM 

UM79M24 

*1061 

8 

Beckman 

883-X 

901-3 

8T126 

Signetics 

N8T126 

*2297 

79E00 

FairchikI 

tiA79E00 

1 187-8 




910-105 


Bun'^roem 

MPC8D 

* 659 




616-10 

79E02 

Fairchild 

fiA79E02 

908-53 


Signetics 

MA79M24 

910-106 




576-15 



S8T126 

*2297 



fiA79E02C 

908-54 



tiA79M24C 

910-108 



MPC8S 

* 659 




458-131 

79E05 

Fairchild 

(1A79E05 

908-98 


Tl 

/1A79M24 

910-109 




575-74 




616-11 



fiA79E05C 

908-99 

7900 

Motorola 

MC7900 

1 187-13 


Oatel 

ADC-EK8B 

*662 

8T127 

Signetics 

N8T127 

*2297 

79L00 

Motorola 

MC79L00 

1 187-13 

7902 

Motorola 

MC7902C 

908-51 




579-31 




458-132 

79L03 

Motorola 

MC79L03C 

908-55 

7905 

FalfctliM 

fiA790SC 

* 934 



AOC-ETBBC 

* 663 




616-12 

79L05 

Motorola 

MC79L05C- 

908-57 




908-79 




579-35 



S8T127 

*2297 


National 

LMTSLOS 

*1061 


Motorola 

MC7905C 

908-82 



AbC-ETBBM 

* 663 




458-133 




908-59 


National 

LM7905 

*1061 




579-34 




616-13 



LM79U>5A 

*1060 




908-81 



A0C-MC6B 

* 664 

8T128 

Signetics 

N8T128 

*2297 




908-58 


Signetics 

^A7905 

908-88 



ADC4IC8BC 

* 664 




458-112 

79L06 

National 

LM7MX)6A 

*1060 



HA7905C 

908-89 




579-46 




616-23 




909-22 


Silicon G 

SG7905 

908-95 



DAC-HF8B 

* 677 



S8T128 

*2297 

79LM 

National 

UM79U)8A 

*1060 



SG7905C 

908-96 



DA&HF8BGC 

* 677 




458-113 




909-50 


Tl 

jjiA7905C 

908-97 




586-14 




616-24 

79L10 

National 

LM79L10A 

909-86 

7905.2 

Motorola 

MC7905.2C 

909-2 



0 

1 

* 677 

8T129 


N8Tt2B 

*2297 

79L12 

Motorola 

MC79L12C 

909-92 


National 

LIIII7905.2 

*1061 



0A&HF88MM 

* 677 




458-114 


National 

LII79L12 

*1061 




909-7 




586-15 




616-25 




909-95 


Slgnetks 

)iA7905.2 

909-8 



DAC4IF^im 

* 677 



S8T129 

*2297 



IJII79L12A 

*1060 



|iA7905.2C 

909-9 



DAC-IC8B 

* 671 




458-115 




909-94 


Silicon G 

SG7905.2 

909-15 



DAC-IC8BC 

* 671 




616-26 

79L15 

Motorola 

MC79L15C 

910-13 



SG7905.2C 

909-16 




587-14 

8T13 

FabchM 

fiA8T13C 

606-15 


National 

UIII79L15 

*1061 

7906 

Fabchad 

|tA7906C 

* 934 



0AC-IC88M 

* 671 



;nA8T13M 

606-16 




910-16 




909-34 




587-15 



8T13 

1 160-1 



UIII79L15A 

*1060 


Motorola 

MC7906C 

909-36 



DAC-UP8B 

* 672 


Motorola 

MC8T13 

606-18 




910-15 


NationM 

LM7906 

*1061 



DAC-UP8BC 

* 672 


Signetics 

N8T13 

606-21 

791.18 

Motorola 

MC79L18C 

910-61 




909-37 



DAOW>MM 

* 672 



S8T13 

606-22 


NaMonM 

UIII79L18 

*1061 


Signetics 

fiA7906 

909-42 



HDAS-8MC 

* 660 


Tl 

N8T13 

606-23 




910-65 



MA7906C 

909-43 




580-39 

8Tr4 

Fabchild 

(jlA8T14C 

611-24 



LM79L18A 

*1060 


Tl 

HA7906C 

909-44 




916-18 



tiA8T14M 

61 1 -25 




910-64 

7908 

Fabchad 

I.IA7908C 

* 934 



HDAS-8MM 

* 660 



8T14 

1 160-1 

79L24 

Motorola 

MC79L24C 

910-95 




909-62 




580-40 


Motorola 

MC8T14 

61 1 -28 


National 

LM79L24 

*1061 


Motorola 

MC7908C 

909-65 




916-19 


Signetics 

N8T14 

611-31 




910-98 


National 

LM790e 

*1061 



HDAS4MR 

* 660 



S8T14 

61 1 -32 



LM7M.24A 

*1060 




909-66 


Delco 

DVR-8 

904-92 

8T15 

Signetics 

N8T15 

606-3 




910-97 


Signetics 

/iA7908 

909-71 


FabchBd 

F8 

*1871 

8T16 

Signetics 

N6T16 

612-30 

79M05 

FabchU 

^79M<»C 

* 934 



JJIA7908C 

909-72 




1751-54 

8T18 ' 

Signetics 

N8T18 

455-92 




908-63 


Silicon G 

SG7908 

909-73 




1724-1 



S8T18 

455-93 


NMonal 

IJN79M05 

*1061 



SG7908C 

909-74 




1 203-6 

8T20 

Raytheon 

RC8T20 

452-103 




908-68 


Tl 

HA7908C 

909-75 


Mostek 

F8 

1734-3 



RM8T20 

452-104 


Signetics 

fiA79M0S 

908-69 

791 

Fabchad 

f»A791C 

882-44 




1 199-5 


Signetics 

N8T20 

452-105 



fiA79M05C 

908-70 

7912 

Mrchid 

MA7912C 

* 934 




1 199-6 

8T22 

Signetics 

N8T22 

452-71 


n 

fiA79M05 

906-74 




909-118 




1 201-8 

8T23 

Fabchild 

)iA8T23C 

606-26 

79M06.2 

National 

111791105.2 

*1061 


Motorola 

MC7912C 

909-121 




1 204-14 



|iiA8T23M 

606-27 




908-110 


National 

LM7912 

*1061 




1 204-15 



8T23 

% 160-1 


Signetics 

)iA79M052 

908-111 




909-122 




1 204-16 


Motorola 

MC8T23 

606-30 



/1A79M05.2C 

908-112 


Signetics 

JJLA7912 

909-123 


National 

IMP-8 

1 199-13 


Signetics 

N8T23 

606-32 

79M06 

FairchHd 

iLiA79M06C 

* 934 



HA7912C 

910-2 




1 199-15 


Tl 

N8T23 

606-33 




909-25 


Silicon G 

SG7912 

910-8 




1 200-15 



S8T23 

606-34 


Natioiuti 

LM79M06 

*1061 



SG7912C 

910-9 



IMP-8C 

1 199-14 

8T24 

FarthUd 

fiA8T24C 

611-14 




909-30 


Tl 

/1A7912C 

910-10 




1 205-7 



)xA8T24M 

611-15 


Signetics 

fjiA79M06 

909-31 

7915 

FabchUd 

fiA791SC 

* 934 



ISP8A/500 

1752-164 



8T24 

1 160-1 



fiA79M06C 

909-32 




910-40 



ISP8A/600 

1752-165 


Motorola 

MC8T24 

611-18 


Tl 

fiA79M06 

909-33 


Motorola 

MC7915C 

910-43 



ISP8A/650 

1753-23 


Signetics 

N8T24 

611-20 

79M0e 

rUrCnilO 

MATSMOaC 

* 934 


National 

LM7915 

*1061 


Rockwall 

PPS-8 

1744-2 

8T25 

Signetics 

N8T25 

624-166 




909-53 




910-44 




1 206-17 

8T26 

AMD 

N8T26 

458-121 


National 

LMTOMOe 

*1061 


Signetics 

HA7915 

910-45 


Siyiwlici 

ISP8A/600 

*2314 




615-65 




909-58 



fiA7915C 

910-46 




1753-3 




1754-129 


Signetics 

^79M08 

909-59 


SiliconG 

SG7915 

910-52 


TRW 

MPY8AJ 

426-7 



N8T26A 

458-123 



fiA79M08C 

909-60 



SG7915C 

910-53 



MPY8AJM 

426-8 



S8T26 

458-122 


Tl 

|itA79M08 

909-61 


Tl 

fiA7915 

910-55 



MPY8HJ 

426-9 




616-2 

79M12 

Fairchad 

^7^120 

* 934 



fiA7915C 

910-54 



MPY8HJM 

426-10 



S8T26A 

458-124 




909-104 

7918 

FabchBd 

rjtA7918C 

* 934 

8T04 

Signetics 

N8T04 

601 -122 


Fabchild 

8T26 

616-3 


National 

Ulli79M12 

*1061 




910-79 



S8T04 

601 -123 


Motorola 

MC8T26A 

458-127 




909-106 


Motorola 

MC7918C 

910-81 

8T05 

Signetics 

N8T05 

601 -76 




616-6 


Arranged alfrfianumerically from left to right. 
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Base 
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Source 

1 

Device 

Page-Line 

8T26 

Motorola 

MC8T26A 

1754-130 

8T96 

Si^ietics 

NaT96 

*2295 

8002 

SMC 

CG8002 

1157-118 

8039 

Intel 

8039-6 

*1935 


National 

DS8T26A 

458-128 




429-63 



CRT8002 

1763-93 




1759-113 




616-7 




1754-104 

8007 

Intersil 

ICL8007 

f 165,-6 


NEC Micro 

/iPb8039 

*2104 




1754-132 



S8T96 

*2295 




H 183-5 




1759-115 



DS8T26AM 458-129 




429-64 



ICLe007AC 

865-61 



^Pb8039C 

*2104 




616-8 




1754-105 




887-47 



^PD8039D 

*2104 


SIgnetics 

N8T26 

1754-134 

8T97 

Motorola 

MC8T97 

428-64 



ICL8007AM 

865-62 

804 

BTOknnan 

804 

912-53 



N8T26A 

458-130 




1754-100 




887-46 


Dionics 

DI804A 

602-128 




616-9 


Signetics 

N8T97 

*2295 



ICL8007C 

888-13 

8040 

Rockwell 

R8040 

901 -76 


Tl 

N8T26 

458-135 




428-67 



ICL8007C-4 

885-7 

8041 

AMD 

8041 

1759-137 

8T28 

AMD 

N8T28 

458-106 




1754-106 



ICL8007C-5 

885-8 




1760-41 



N8T28A 

616-15 



S8T97 

*2295 



,ICL8007M 

887-23 




1762-54 



S8T28A 

616-16 




428-68 



ICt.8007M-2 

872-16 


Intel 

8041 

*1939 


Fairchild 

8T28 

616-17 




1754-107 



ICL8007M-5 

885-9 




1759-138 


Motorola 

MC8T28 

458-107 

8T98 

Motorola 

MC8T98 

429-62 

8008 

Intel 

8008 

1759-57 




1760-42 




616-19 




1754-101 




•'730-4 




17C2-55 




1754-131 


Signetics 

N8T98 

*2295 


Intersil 

ICL8008C 

882-20 




K 201 -2 


National 

DS8T28 

458-109 




429-65 



ICL8008M 

879-7 




1 204-2 




616-20 




1754-108 

801 

AD 

ADB01A 

879-4 


NEC Micro 

;iPD8041 

*2090 




1754-133 



S8T98 

*2295 



AD801B 

879-3 




1759-140 



DS8T28M 

458-110 




429-66 



AD801S 

879-5 




1760-44 




616-21 




1754-109 


Fairchild 

HA801C 

588-12 




1762-57 


Signetics 

N8T28 

458-111 

8X01 

Signetics 

8X01 

604-10 

8010 

Fairchild 

FCB8010 

854-61 



^PD8041C 

*2090 




616-22 

8X02 

Signetics 

N8X02 

*2290 

8013 

Intersil 

ICL8013C 

917-72 



MPD8041D 

*2090 




1754-135 




459-175 



ICL8013M 

917-73 

8043 

Intersil 

ICL8043 

1 165-7 

8T30 

Signetics 

N8T30 

615-1 




1755-40 

8015 

Sanyo 

LB8015 

463-8 



ICL8043C 

893-27 

8T31 

Signetics 

N8T31 

*2290 




1763-84 

8016 

SMC 

COM8016 

626-38 



ICL8043M 

893-26 




458-165 




f 202-15 



COM8016T 

626-39 

8046 

SMC 

COM8046 

626-23 




1754-111 




1 207-10 

8017 

Intersil 

ICL8017C 

883-31 



COM8046T 

626-24 




1759-39 



8X02 

1745-4 



ICL8017M 

880-22 

8048 

AMD 

8048 

1759-91 

8T32 

Signetics 

N8T32 

*2291 

8X08 

Si^ietics 

8X08 

*1124 


SMC 

COM8017 

625-70 


Fujitsu 

MBL8048 

1759-92 




458-167 




898-96 




625-82 



MBM8048 

1727 -1 




1759-29 

8X300 

Si^ietics 

N8X300 

*1982 

8018 

Intersil 

ICL8018A 

1 177-10 


Intel 

8048 

*1934 



S8T32 

*2291 




1759-26 

8019 

Intersil 

ICL8019A 

1 177-10 




1759-95 




458-168 



S8X300-1 

*2282 

802 

Beckmar 

802 

912-12 




1731 -3 




1759-30 




1759-26 

8020 

Intersil 

ICL8020A 

1 177-10 




? 199-2 

8T33 

Signetics 

N8T33 

*2291 



S8X300-2 

*2282 

8021 

Intel 

8021 

*1936 




t 201 -2 




458-169 




1759-27 




1759-94 




1 204-1 




1759-31 



8X300 

1746-1 




1731 -1 


Intersil 

ICL8048C 

839-136 



S8T33 

*2291 

8X350 

Signetics 

N8X3SO 

*1678 


Intersil 

ICL8021C 

866-10 


NEC Micro 

^PD8048 

*2098 




458-170 




1176-63 




866-76 




1759-98 




1759-32 




1759-45 




882-28 




1/42-2 

8T34 

Signetics 

N8T34 

617-61 

80 

AD 

DAC80/CBI 

594-16 



ICL8021M 

866-11 



;iPD8048C 

*2098 

8T35 

Signetics 

NBTSS 

*2291 



DAC80/CCD 

598-16 




866-77 



fjiPO8048O 

*2098 




458-171 


Butr-Sroen 

ADC80 

* 658 




876-30 


Signetics 

8048 

*2310 




1759-34 



ADC80-12 

* 658 


NEC Micro UPD8021 

*2085 




1759-101 



S8T3S 

*2291 




581 -19 




1759-97 




1745-3 




458-172 



ADC80A-t2 

* 658 



^PD802iC 

*2085 

8049 

Fujitsu 

MBL8049 

1759-93 




1759-35 




581-18 


Signetics 

8021 

1759-100 



MBM8049 

1727-2 

8T36 

Signetics 

N8T3G 

*2291 



DAC80 

* 658 




1745 -2 


Intel 

8049 

*1935 




458-173 



DAC80/CBI 

* 658 

8022 

Intel 

8022 

*1937 




1759-96 




1759-36 




594-9 




1759-119 




1731 -4 



S8T36 

*2291 



OAC80/CCO 

* 658 




1731 -2 


Intersil 

1CL8049C 

839-132 




458-174 




598-23 


InlersH 

ICL8022C 

866-99 


NEC Micro 

MPD8049 

*2104 




1759-37 



SHC80 

* 659 




891 -48 




1759-99 

8T363 

Signetics 

N8T363 

457-104 




919-24 



ICL8022M 

866-100 



^PD8049C 

*2104 

8T37 

Signetics 

N8T37 

612-22 


Intel 

PL/M-80 

1 201 -1 




889-54 



mPO8049D 

*2104 

8T3B 

Signetics 

N8T38 

616-54 


Miao Net 

ADC80-10 

580-19 

8023 

Intersil 

ICL8023C 

866-104 

805 

Dionics 

DI805A 

602-129 

8T380 

Signetics 

N8T380 

612-9 



ADC80-12 

581 -20 




893-40 

8050 

Rockwell 

H8050 

901 -82 

8T39 

Signetics 

N8T39 

*2292 



DAC80/CBI 

594-13 



ICL8023M 

866-105 

8052 

Intersil 

ICL8052 

584-36 




458-175 



DAC80/CCD 

598-26 




893-28 




H 177-11 




1759-41 



MNADC80 

1 178-2 

803 

Dionics 

DI803A 

602-127 




% 177-16 



S8T39 

*2292 


Mostek 

Z80 

1735-1 

8030 

Rockwell 

CRC8030 

900-163 




f 204-9 




458-176 




1 204-17 




1 171-5 



ICL8052A 

582-43 

8T40 

Signetics 

N8T40 

*2293 


Zilog 

Z80 

1751-3 

8035 

AMD 

8035 

1759-109 




583-2 




459-144 




1 202-17 


Intel 

8035 

*1934 




583-6 

8T58 

Signetics 

N8T58 

*2294 




1 207-15 




1759-110 




584-66 




1759-43 

80C95 

National 

MM80C95 

404-166 




1731 -3 




1 183-3 

8T80 

Signetics 

N8T80 

436-23 

80C96 

National 

MM80C96 

405-51 




f 204-1 




1 183-5 



S8T80 

436 -24 

80C97 

National 

MM80C97 

404-167 



8035-4 

*1934 


SMC 

COM8052 

625-71 

8T90 

Signetics 

N8T90 

428-162 

80C98 

National 

MM80C9e 

405-53 




1759-111 

8053 

Intersil 

ICL8053 

584-37 




436-88 

800 

Fairchild 

TBA800 

* 937 


NEC Micro uPD8035 

*2098 




f 177-11 



S8T90 

428-163 




852-50 




1759-114 



ICL8053A 

584 -67 




436-89 



TBA800A 

* 937 



fxPD8035C 

*2098 

806 

Beckman 

306 

912-3 

8T93 

Signetics 

N8T93 

428-144 


Hitachi 

TBA800 

852-69 



)^PD8035D 

*2098 

8060 

National 

INS8060 

*2029 

8T94 

Signetics 

N8T94 

429-4 


Plessey 

TBA800 

852-91 


Signetics 

8035 

*2310 




e 297 

8T95 

Motorola 

MC8T95 

428-63 



TCA800 

858-158 




1759-116 




1752-163 




1754-98 


SGS 

TBA800 

852-105 




1745-3 


Rockwell 

R8060 

901 -79 


Signetics 

N8T95 

*2295 




1 176-5 

8038 

Exar 

XR8038 

899-95 

8063 

Intersil 

1CL8063 

839-187 




428-65 


Signetics 

TCA800 

859-7 



XR8038M 

899 -96 



ICL8063M 

839-188 




1754-102 

8000 

Gl 

LP8000 . 

1759-47 


Intersil 

ICL8038 

1 183-1 

8068 

Intersil 

ICL8068 

584 -38 



S8T95 

*2295 


National 

DM8000 

1 193-2 




1 183-2 




f 177-16 




428-66 


Rockwell 

CRC8000 

900-109 



ICL8038C 

899-97 



iCL8068A 

584-68 




1754-103 

8001 

Intersil 

ICL8001C 

846-11 



tCL8038M 

899-98 

8069 

Intersil 

ICL8069 

918-36 

8T36 

Motorola 

MC8T96 

429-61 



ICL8001M 

845-52 

8039 

Intel 

8039 

*1935 



ICL8069M 

918-37 




1 754 -99 


Rockwell 

CRC8001 

900-110 




1759-112 

807 

Datel 

MVD-807 

* 683 


100 
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PART NUMBER INDEX 


Bate 

Soutt* 

Oevica 

Page^Jne 

B«m 

Numtar 

Source 

Devic* 

Page-Une 

Base 

Number 

Source 

Device 

Page-Line 

Bate 

Number 

Source 

Device 

Page-Line 

807 

Oatel 

MVD-807 

575-113 

8094 

National 

DM6094 

427-179 

812 

AD 

AD812 

842-4 

82S100 

Signetics 

S82S100 

1160-17 



MVD-807M 

* 683 




1 161-17 

8121 

National 

DM8121 

451-163 

82S101 

MMI 

82S101 

456-24 




575-114 

8095 

National 

OM8095 

428-13 

8123 

National 

DM8123 

449-125 




1160-3 



MXD-807 

* 683 

8096 

National 

DM8096 

429-9 

813 

AD 

AD813 

842-5 


SigneUct 

N82S101 

*1684 




576-16 

8097 

National 

DM8097 

428-12 

8130 

National 

DM8130 

427-141 




456-27 



MXD-807M 

* 683 

8098 

National 

DM8098 

429-11 

8131 

National 

DM8131 

427-111 




1160-6 




576-17 

8099 

National 

DM8099 

444-144 

8132 

Fujitsu 

MB8132E 

1171 -11 



S82S101 

*1684 


Panasonic 

AN807 

842-138 

81 

PMI 

SMP81E 

919-71 



MB8132H 

1171 -10 




456-28 

8071 

Setnyo 

LM8071 

857-33 



SMP81F 

919-72 



MB8132N 

1171 -13 




1160-14 

808 

Datel 

MV-808 

* 683 

81LS95 

AMD 

DM81 LS95 

428-74 

8136 

National . 

OM8136 

427-114 

82S102 

SigneBcs 

N82S102 

*1687 




575-30 


National 

DM81 LS95 

428-78 

814 

AD 

AD814 

842-6 




1160-109 



MV-808M 

575-31 

81LS96 

AMD 

DM81 LS96 

429-71 

815 

AD 

AD815 

842-7 



S82S102 

*1687 



MX-608 

* 683 


National 

DM81 LS96 

429-75 


NEC America >PD81 5 

854-107 




1160-111 




575-76 

81LS97 

AMD 

DM81 LS97 

428-76 

8154 

National 

INS 8 I 54 

1753-22 

82S103 

SigneUct 

N82S103 

*1687 



MX-808M 

* 683 


National 

DM81 LS97 

428-80 




1761-85 




1160-110 




575-77 

81LS98 

AMD 

DM81 LS98 

429-73 

8155 

AMD 

8155 

1759-124 



S82S103 

*1687 

8080 

AMD 

8080A 

1760-23 


National 

DM81 LS98 

429-77 




1761 -175 




1160-112 




1 202-19 

810 

AD 

AD810 

842-2 


Intel 

8155 

*1945 

82S104 

Signetics 

N82S104 

*1690 


Intel 

M8080A 

1760-29 


Fairctiad 

TBA810 

* 936 




1759-125 




1160-124) 



8080 

1 199-3 




852-51 




1761-176 

82S105 

Signetics 

N82S105 

*1690 




1 203-14 



TBA810AS 

* 936 




1 199-2 




1160-125 



8080A 

1760-26 



TBA810OAS 

* 936 




1 204-1 

62S106 

SigneOcs 

N82S106 

*1696 




1732-1 



TBA810DS 

* 936 



8155-2 

*1945 




1160-120 




1 200-20 



TBA810S 

* 936 




1759-126 

82S107 

Signetics 

N82S107 

*1696 




1 201 -1 


Hitachi 

TBA810 

852-71 




1761 -177 




1160-121 




1 203-18 


NEC America fiPD810 

861 -133 


NEC Micro ftPD8155 

*2164 

82S11 

Signetics 

N82S11 - 

1176-101 




1 203-19 


RCA 

CA810 

852-92 




1759-129 



S82S11 

*1678 



8080A-1 

1760-27 



CA810A 

852-94 




1761 -180 




1177-37 



8080A-2 

1760-28 



CA810AM 

852-95 



^PD8155C 

*2164 

82S110 

Signetics 

N82S110 

*1678 


National 

iNS8080 

1 200-5 



CA810M 

852-93 

8156 

Intel 

8156 

*1945 




1176-88 



INSaOMA 

• 238 


SGS 

TBA810 

852-106 




1759-127 

82S111 

Signetics 

N82S111 

*1678 




1760-31 




1 168-16 




1761 -178 




1176-91 




1739-2 




1 176-5 



8156-2 

*1945 

82S112 

Signetics 

N82S112 

*1678 




1 206-2 


TeMunken 

TBA810 

852-116 




1759-128 




449-34 



INS8080A-1 

• 238 


Tl 

TL810C 

845-58 




1761 -179 




1171-87 




1760-32 



TL810M 

845-12 


NECMkn ^PD8156 

*2164 

82S114 

Signetics 

N82S114 

*1680 



INS808IM-2 

• 238 

8100 

Gl 

AY5-8100 

857-46 

i 



1759-130 




1162-39 




1760-33 




1 172-14 




1761 -181 



S82S114 

*1680 


NECMcra uPOaOMM 

*2116 


Narional 

MA48100 

900-69 



jkiPDB156C 

*2164 




1162-72 




1742-3 

8101 

AMD 

8101 

1761-101 

816 

AD 

AD816 

842-8 

82S115 

Signetics 

N82S115 

*1680 



riPoaoaoAF 

*2119 


Intel 

8101A-4 

1761.-103 


NEC fcnerica fiPD816 

854-108 




1164-2 




1760-34 


NatkmEd 

MM8101A-4 

1761 -106 

8160 

Nationsa 

DM8160 

427-117 



S82S115 

*1680 



|iPDt0a»F-1 

*2119 

8102 

AMD 

8102A-4 

1761-112 

8164 

Fujitsu 

MB8164E 

1171 -18 




1164-90 




1760-35 


Gl 

AY5-8102 

857-47 



MB8164H 

1171-16 

82S116 

Signetics 

N82S116 

*1678 



itraaHMM 

*2119 


Intel 

M8102A 

1761 -114 



MB8164N 

1171 -19 




1173-86 




1760-36 



8102A-4 

1761 -113 

818 

AD 

AD616 

842-51 

82S117 

SignMcs 

N82S117 

*1678 



MPoeoaoAFc 

*2119 

8107 

Fujitsu 

MB8107 

1761 -120 

8185 

Intel 

8185 

1762-65 




1173-84 



jiPMOHAFC-l 

*2119 



MB8107H 

11^-83 

819 

ICC America fiPDSI 9 

861 -134 

82S12 

Signetics 

N82S12 

*1678 



■POmOAFOt 

*2119 



MB8107N 

1170-29 

8192 

Gl 

R05-8192 

1183-6 




449-33 



uPOSOaOAFO *2119 



MB8107Y 

1169-56 

82 

Bun-Brown 

ADC82A 

* 658 




1171-86 



fAMONAFO-l 

*2119 


Intel 

8107B-4 

1761 -121 




578-35 

62S123 

Signetics 

N82S123 

*1680 



liPOaMAFtM 

*2119 

8108 

EMM/Semi 8108 

*1232 



DAC82 

* 658 




1161-39 


SigneDct 

8080A 

*2312 



8108-3 

*1232 



DAC82K 

* 658 



S82S123 

*1680 




1760-38 




1180-41 




587-8 




1161 -52 




1746-2 



8108-5 

*1232 



DAC82S 

* 658 

82S126 

Signetics 

N82S126 

*1680 


Tl 

TMS8080 

I 207-14 




1180-42 




587-9 




1161-87 



TMS8080A 

1760-39 


NECMiOD UPD8108 

*1616 

1 82C06 

National 

INS82C06 

1760-187 



S82S126 

*1680 




1749-2 




1180-35 

82C19 

National 

MM82C19 

414-103 




1162-5 




1 207-13 



fiPD8108C 

*1616 

82LS05 

National 

INS82t.S05 

1760-137 

82S129 

Signetics 

N82S129 

*1680 

8085 

AMD 

8085A 

1761 -166 



^PD8108O 

*1616 

1 82LS10 

1 Signetics 

N82LS10 

1176-111 




1161-89 


Intel 

8085 

1 200-20 

811 

AO 

AD611 

842-3 



S82LS10 

1177-29 



S82S129 

*1680 




1 204-3 


l«C America 11 PD 81 1 

854-106 

82LS11 

Signetics 

N82LS1 1 

1176-117 




1162-7 



8085A 

*1944 


Tl 

TL811C 

848-2 



S82LS1 1 

1177-36 

82S130 

Signetics 

N82S130 

*1680 




1761 -167 



TL811M 

847-30 

82LS180 

SigneUc* 

N82LS180 

*1700 




1163-15 




1732-2 

8110 

Gl 

AY3-8110 

851 -120 




1166-73 



S82S130 

*1680 




1 203-16 

8111 

AMO 

8111 

1761 -102 



S82LS180 

*1700 




1163-47 




1 204-3 


Intel 

8111A-4 

1761 -104 




1166-76 

82S131 

Signetics 

N82S131 

*1680 



8085A-2 

*1944 


National 

MM8111A-4. 

1761 -107 

82LS181 

SiQMttCS 

N82LS181 

*1700 




1163-19 




1761-168 

8112 

Gl 

AY3-8112 

851 -121 




1166-74 



S82S131 

*1680 




f 203-16 




1 191-6 



S82LS181 

*1700 




1163-51 


NEC Micro uPO8065A 

*2133 

8114 

Fujitsu 

MB8114E 

1178-106 




1166-77 

82S136 

Signetics 

N82S136 

*1680 




1761 -170 



MB8114EL 

1178-107 

82S09 

Signelicu 

N82S09 

*1678 




1165-22 




1742-4 



MB8114H 

1178-89 




1173-33 



S82S136 

*1680 



fiPDBQASAC 

*2133 



MB8114N 

1179-50 



S82S09 

*1678 




1165-67 



fiPoaossAO 

*2133 



MB8114NL 

1179-51 




1173-35 

82S137 

Sl9n6ttci 

N82S137 

*1680 

8086 

Intel 

8086 

*1947 


Gl 

AY3-8114 

851 -122 

82S10 

Si9ntttc$ 

N62S10 

*1678 




1165-32 




1762-71 

8115 

Gl 

AY3-8115 

851 -123 




1176-100 



S82S137 

*1680 




1732-3 




1 172-17 



S82S10 

*1678 




1165-68 

809 

NEC America uPOe09 

861-54 

8116 

Fujitsu 

MB8116 

1 195-8 




1177-30 

82S140 

SiQMtiCS 

N82S140 

*1680 

8090 

National 

DM8090 

447-128 



MB8116E 

1170-91 

82S100 

1 MMI 

82S100 

456-23 




1163-106 

8091 

National 

DM8091 

443-168 



MB8116H 

1170-74 




1160-8 



S82S140 

*1680 


Sanyo 

LM8091 

854-191 



MB8116N 

1170-110 


SignMc* 

N82S100 

*1684 




1164-85 

8092 

Nation^ 

DM8092 

443-5 



MB8116Y 

1170-70 




456-25 

82S141 

SigneHcs 

N82S141 

*1680 


S8tnyo 

LM8092 

854-192 


Gl 

AY3-8116 

851 -124 




1160-11 




1164-3 

8093 

Nation^ 

DM8093 

427-148 




1 172-17 



S82S100 

*1684 



S82S141 

*1680 




1 161-17 

8117 

Gl 

AY3-8117 

851 -125 




456-26 




1164-89 


Arranged alphanumericalty from left to ri^. 
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1C MASTER 


Bas« 
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Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page4jne 

Baae 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device , 

Page-Line 

82S146 

Signetics 

N82S146 

*1680 

82S25 

Signefics 

N82S25 

1172-50 

8205 

Mitel 

ML8205 

900-185 

8224 

reC Micro 

ixPB8224C 

*2188 




1163-74 



S82S2S 

*1678 




919-167 



pPB82240 

*2188 

82S147 

Signetics 

N82S147 

*1680 




1172-77 

8208 

National 

INS8208 

1760-91 

8226 

AMD 

M8226 

1760-76 




1163-75 

82S27 

Signetics 

N82S27 

1161 -74 

821 

AD 

AD821 

842-40 



8226 

1760-75 

82S16 

Signetics 

Na2S16 

*1678 

82S2708 

Signetics 

N82S2708 

*1702 

8210 

National 

DM8210 

451-60 


Intel 

8226 

1759-65 




1173-103 




1165-118 




11 161-2 




1759-154 



S82S16 

*1678 



88252708 

*1702 

82100 

Motorola 

MC82100C 

1160-10 




1760-80 




1174-20 




1166-52 



MC82100M 

1160-16 




1761 -192 

82S17 

Signetics 

Na2S17 

*1678 

828280 

Signetics 

N82S280 

1184-95 

82101 

Motorola 

MC82101C 

1160-5 


National 

DP8226 

1760-87 




1173-97 



S82S280 

1184-109 



MC82101M 

1160-13 




1 206-2 



S82S17 

*1678 

82S281 

Signetics 

N82S281 

1184-97 

8211 

Gl 

SS5-821 1 

1192-58 



INS8226 

1760-93 




1174-15 



S82S281 

1185-6 



SS6-821 1 

1192-60 


NEC Micro uPB8226 

*2184 

82S180 

Signetics 

N82S180 

*1680 

82S290 

Signetics 

N82S290 

1185-87 


Intersil 

ICL821 1 

11 186-14 




1759-67 




1165-111 

82S291 

Signetics 

N82S291 

1185-88 



ICL8211C 

919-192 




1759-156 



S82S180 

*1680 

82S30 

Signetics 

N82S30 

451-100 



ICL8211M 

919-193 




1760-95 




1166-40 



S82S30 

ylg-f -irti 


Natior.a! 

1 

451 -Cl 




irb2 -3 

82S181 

Signetics 

N82S181 

*1680 

8283 1 

Signetics 

N82S31 

451-102 

8212 

AMD 

8212 

1 202-19 



pPB8226C 

*2184 




1165-117 



S82S31 

451 -103 



821 2C 

1760-191 



/.IPB8226D 

*2184 



S82S181 

*1680 

82S32 

Signetics 

N82S32 

451-104 



821 2M 

1760-192 

8227 

Fujitsu 

MB8227 

1 195-9 




1166-50 



S82S32 

451 -105 


Gl 

S.S5-8212 

1192-59 



MB8227E 

1169-63 

82S182 

■Signetics 

N82S182 

1 1 65 -90 

82S400 

Signetics 

N82S400 

*1678 



SS6-8212 

1192-61 



MB8227I-! 

1189-47 



S82S182 

1166-41 




1180-93 


Intel 

■ M8212 

1761 -3 



MB8227N 

1169-97 

82S183 

Signetics 

N82S183 

1165-101 



N82S400A 

*1678 



8212 

1759-59 

8228 

AMD 

8228C 

1761-63 



S82S183 

1166-51 




1180-60 




1759-172 



8228M 

1761-64 

82S184 

Signetics 

Na2S184 

*1680 

82S401 

Signetics 

N82S401 

*1678 




1761-2 


Intel 

Me228 

1761-69 




1167-52 




1180-95 




1762-25 



8228 

1761-68 



SS2S184 

*1680 



N82S401A 

*1678 




1 199-3 




199-3 




1167-54 




1180-61 


Intersil 

ICL8212 

1 186-14 


Natlonai 

DP8228 

1761 -72 




1185-83 

82S41 

Signetics 

N82S41 

446-52 



ICL8212C 

919-194 




1 206-2 

82S185 

Signetics 

N82S185 

*1680 

82S42 

Signetics 

N82S42 

446-114 



ICL8212M 

919-195 



INS8228 

1761 -74 




1167-53 

82S50 

Signetics 

N82S50 

435-74 


National 

DP8212 

1761 -5 


NEC Micro txPB8228 

*2193 



S82S185 

*1680 

82S52 

Signetics 

N82S52 

434-42 




1 206-2 




1761-76 




1167-55 

82S62 

AMD 

82S62C 

457-25 



INS8212 

1753-5 



pPB8228C 

*2193 




1185-84 



82S62M 

457-26 




1761 -6 



pPB8228D 

*2193 

82S190 

Signetics 

N82S190 

*1680 


Signetics 

N82S62 

457-32 


NEC Micro pPB8212 

*2172 


Signetics 

N8228 

1184 -75 




1167-76 

82S66 

Signetics 

N82S66 

449-158 




1759-60 



N8228CB 

1157-43 



S82S190 

*1680 




450-7 




1759-173 


Tl 

TIM8228 

1761 -80 




1167-87 

82S67 

Signetics 

N82S67 

449-167 




1761 -7 

823 

Beckman 

823 

839-38 


Supertax 

MM82S190 

*1706 

82S70 

Sigietics 

N82S70 

453-181 




1762-26 

8230 

National 

DM6230 

434-97 




1167-77 




1189-63 



pPB8212C 

*2172 




1 161-17 



SM82S190 

*1705 

82S71 

Signetics 

N82S71 

453-195 



pPB82120 

*2172 


Raytheon 

RC8230 

451 -87 




1167-64 




1189-64 

8213 

National 

DP8213 

1761 -11 



RM8230 

451-90 

82S191 

Signetics 

N82S191 

*1680 

82S82 

Signetics 

Ne2S82 

425-134 

8214 

Intel 

M8214 

1761 -22 


Signetics 

N8230 

451 -93 




1167-81 

82S83 

Signetics 

N82S83 

425-97 



8214 

1759-81 



S8230 

451 -94 



S82S19t 

*1680 

82S90 

Signetics 

N82S90 

431-177 




1759-175 

8231 

Raytheon 

RC8231 

451 -168 




1167-90 

82S91 

Signetics 

N82S91 

430-5 




1761 -21 



RM8231 

451 -169 


Supertes 

!'.'!M!82S131 

.1705 

320 

AD 

AD820 

842-39 




1762-28 


Signetics 

N8231 

451 -170 




1167-82 


Fairchild 

TBA820 

* 936 


National 

DM8214 

450-189 



S8231 

451 -171 



SM82S191 

*1705 




851-170 




1 161-17 

8232 

Raytheon 

RC8232 

451 -88 




1167-69 



TBA820L 

* 936 


NEC Micro uPB8214 

*2178 



RM8232 

451 -91 

82S200 

Signetics 

NB2S200 

456-18 


SGS 

TBA820 

852-22 




1759-82 


Signetics 

N8232 

451 -95 




1160-20 




1 168-14 




1759-176 



S8232 

451-96 



S82S200 

1160-22 




H 176-5 




1761 -23 

8233 

Raytheon 

RC8233 

449-75 

82S201 

Signetics 

N82S201 

456-19 


Signetics 

TCA820 

915-140 




1762-29 



RM8233 

449-76 




1160-19 


Tl 

TL820C 

847-32 



^PB8214C 

*2178 


Signetics 

N8233 

449-79 



S82S201 

1160-21 



TL820M 

847-11 

8216 

AMD 

M8216 

1760-74 



S8233 

449-80 

82S208 

Signetics 

N82S208 

*1678 

8200 

National 

DM8200 

427-55 



8216 

1760-73 

8234 

Raytheon 

RC8234 

450-81 




1176-65 


Raytheon 

RC8200 

455-47 


Intel 

M8216 

1760-81 



RM8234 

450-82 

82S21 

Signetics 

N82S21 

*1678 



RM8200 

455-48 



8216 

1759-64 


Signetics 

N8234 

450-83 




449-39 


Signetics 

N8200 

455 -49 




1759-153 



S8234 

450-84 




1173-7 



S8200 

455-50 




1760-79 

8235 

Raytheon 

RC8235 

450-87 

82S210 

Signetics 

N82S210 

*1678 

8201 

Raytheon 

RC8201 

455 -53 




1761 -191 



RM8235 

450-88 




1176-72 



RM8201 

455-54 


National 

DP8216 

1760-86 


Signetics 

N8235 

450-89 

82S212 

Signetics 

N82S212 

*1678 


Signetics 

N8201 

455-55 




1 206-2 



S8235 

450-90 




1176-71 



S8201 

455-56 



INS8216 

1760-92 

8238 

AMD 

8238C 

1761 -65 

82S214 

Signetics 

N82S214 

1183-56 

8202 

Intel 

8202 

*1936 


NEC Micro pPBS216 

*2184 



8238M 

1761 -66 



S82S214 

1183-63 




1760-161 




1759-66 


Intel 

8238 

1761 -70 

82S215 

Signetics 

N82S215 

1184-16 


National 

INS8202 

1760-64 




1759-155 


National 

DP8238 

1761 -73 



S82S215 

1184-30 


Raytheon 

RC8202 

455-25 




1760-94 




1 206-2 

82S226 

Signetics 

N82S226 

1183-29 



RM8202 

455-26 




1761 -193 



INS8238 

1761 -75 



S82S226 

1183-42 


Signetics 

N8202 

455-27 



pPB8216C 

*2184 


NEC Micro uPB8238 

*2193 

82S229 

Signetics 

N82S229 

1183-31 



S8202 

455-28 



pPB8216D 

*2184 




1761 -77 



S82S229 

1183-43 

8203 

Gl 

AY3-8203 

860-109 

8219 

National 

DM8219 

452-38 



pPB8238C 

*2193 

82S23 

Signetics 

N82S23 

*1680 




H 172-18 

822 

AD 

AD822 

842-41 



pPBB238D 

*2193 




1161 -33 


National 

INS8203 

1760-65 

8220 

National 

DM8220 

456-196 


Tl 

TIM8238 

1761 -81 



S82S23 

*1680 


Raytheon 

RC8203 

455-31 

8223 

National 

DM8223 

435-86 

824 

NEC America mPD824 

861 -135 




1161-51 



RM8203 

455-32 

8224 

AMD 

8224C 

1760-97 

8240 

Intersil 

ICL8240 

902-79 

82S230 

Signetics 

N82S230 

1183-90 


Signetics 

N8203 

455-33 



8224M 

1760-98 

8241 

Motorola 

MC8241 

446-2 



S82S230 

1183-98 



S8203 

455-34 


Intel 

M8224 

1760-100 


Raytheon 

RC8241 

446-6 

82S231 

Signetics 

N82S231 

1183-92 

8204 

Mitel 

ML8204 

900-184 



8224 

1760-99 



RM8241 

446-7 



S82S231 

1183-100 




919-166 




11 199-3 


Signetics 

N8241 

446-10 

82S240 

Signetics 

N82S240 

1184-15 


Signetics 

N8204 

1158 -38 


National 

DP8224 

1760-102 



S8241 

446-11 



S82S240 

1184-29 

8205 

Intel 

8205 

1759-84 




I 206-2 

8242 

Motorola 

MC8242 

446-93 

82S241 

Signetics 

N82S241 

1184-17 




1759-163 



INS8224 

1760-103 


Raytheon 

RC8242 

446-94 



S82S241 

1184 -31 




1760-135 


NEC Micro MPB8224 

*2188 



RM8242 

446-95 

82S25 

Signetics 

N82$25 

*1678 




1762-9 




1760-104 


Signetics 

N8242 

446-96 


102 
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PART NUMBER INDEX 


Sogret bevict 


Signetics 

S8242 

446-97 

AMD 

8243 

1759- 142 

1760- 47 
1762-60 

Intel 

8243 

1759- 143 

1760- 48 
1762-61 



1 199-2 

1 204-1 

1 204-2 

NEC Micro mPI38243 

*2199 

1759-144 

1762-62 


riPD8243C 

*2199 


|ulPD82430 

*2199 

Raytheon 

RC8243 

456-106 


RM8243 

456-107 

Signetics 

N8243 

456-108 


S8243 

456-109 


8243 

*2313 

1759- 145 

1760- 49 
1762-63 

National 

INS8244 

1760-168 

National 

INS8245 

1760-169 

National 

INS8246 

1760-170 

National 

INS8247 

1760-140 

National 

INS8248 

1760-141 

Intersil 

ICL8250 

902-86 

Motorola 

MC8250 

435-66 

National 

DP8250 

*2018 
e 297 

1760-109 


INS8250 

*2018 

625-81 

1760-110 

Raytheon 

RC8250 

435-69 


RM8250 

435-70 


N8250 

435-71 


S8250 

435-72 

AMO 

8251 

1759-87 

1759- 159 

1760- 117 


Base 

Paga-Une Numbar Source Device 


8253 NECIHcro ^PD8253 


National INS8254 

AMO 8255 

8255A 
8255A-5 
Intel M8255A 

8255 
8255A 


8255A-5 
National INS8255 


1 202-19 
1760-120 
625-35 
1759-88 

1759- 160 8259 

1760- 118 



8251 A 

1 199-3 
1760-119 

National 

INS8251 

1753-16 

NEC Micro fxPD82S1 

1760-123 
1 206-2 

*2204 


fiPOKSIA 

625-36 

1759-89 

1759- 161 

1760- 124 
1762-7 

*2204 


fiP062S1AC 

1760-125 

*2204 


(XP062S1AD 

*2204 


)xPD82S1C 

*2204 


;iPD8251D 

*2204 

Raytheon 

RC8251 

434-8 


RM8251 

434-10 

Signetics 

N8251 

434-14 


S8251 

434-16 


8251 

1760-127 

Raytheon 

RC8252 

434-9 


RM8252 

434-11 

Signetics 

N8252 

434-15 


S8252 

434-17 

AMD 

8253 

1760-7 


8253-5 

1761 - 33 

1762- 36 



1761 -34 

8253-5 

1762-37 

INS8253 

1761 -35 


NEC Micro fiPDe255 


HPD8255A 

^P082S5A-5 


tiP062S6AM 

liPOOm>i 

fxPD8255C 

riPD82550 

Signetics 8255 
Harris HPROIill8256-2 

HPflOM82S6-5 
AMO 8257 


National INS8257 

NEC Micro fLPD8257 


^P08257C 

8259 


8259A 

National INS8259 

NEC Micro ^P082S9 


NEC America 
Intersil 
Motorola 
Raytheon 


NEC America 
Raytheon 


^PD82S9C 

^P082S9C-5 

fiP082S9D 

fiP082S90-$ 

|aP0826 

ICL8260 

MC8260 

RC8260 

RM8260 

N8260 

58260 
MC8261 
RC8261 
RM8261 
N8261 

58261 
HPB8262 
RC8262 
RM8262 
N8262 

58262 


*2221 

1759- 72 

1760- 9 I 

1761- 36 

1762- 38 
*2221 

1753-11 
1761 -43 
1 202-19 

1760- 12 
1762-40 

1761- 41 
1 203-13 

1759- 75 

1760- 13 
1761 -40 

1762- 41 
1753-18 

1761- 44 
1 206-2 
*2229 

1759- 76 

1760- 14 
1761 -45 

1762- 42 
*2229 

1759- 77 

1760- 15 
1761 -46 

*2229 
*2229 
*2229 
*2229 
1761 -48 
1161-41 
1161-42 
1760-143 
1762-11 
1760-146 
1762-12 
1 199-3 
1760-147 
1762-13 
1760-148 
*2236 

1760- 149 
1762-14 

*2236 

1759-179 

1761- 27 

1762- 31 
1 203-15 

1759- 180 

1761 - 28 

1762- 32 
1762-85 

1761 - 29 
*2244 

1760- 3 
1761 -30 

1762- 33 
*2244 

1760- 4 

1761 - 31 

1762- 34 
*2244 
*2244 
*2244 
*2244 

861-136 

902-89 

426-196 

426- 197 

427- 2 
427-3 
427-4 
427-7 
427-8 
427-9 
427-10 
427-11 
457-11 
457-13 
457-14 
457-15 
457-16 


Base 

Number 

Source 

Device 

Page-Line 

8263 

Raytheon 

RC8263 

450-92 



RM8263 

450-93 


Signetics 

N8263 

450-94 



S8263 

450-95 

8264 

Raytheon 

RC8264 

450-98 



RM8264 

450-99 


Signetics 

N8264 

450-100 



S8264 

450-101 

8266 

Motorola 

MC8266 

449-153 


Raytheon 

RC8266 

449-154 



RM8266 

449-155 


Signetics 

N8266 

449-156 



^266 

449-157 

8267 

Motorola 

MC8267 

449-162 


Raytheon 

RC8267 

449-163 



RM8267 

449-164 


Signetics 

N8267 

449-165 



S8267 

449-166 

8268 

Signetics 

N8268 

425-10 

8269 

Signetics 

N8269 

427-56 



S8269 

427-57 

8270 

Motorola 

MC8270 

453-173 

1188-39 


Raytheon 

RC8270 

453-174 

1188-41 



RM8270 

453-175 

1188-42 


Signetics 

N8270 

437-7 

453-177 




1188-32 



S8270 

437-8 

453-176 




1188-33 

82707 

Motorola 

MCM82707C 

1165-109 



MCM82707M 

1166-30 

82708 

Motorola 

MCM82708C 

1165-115 



MCM82708M 

1166-33 

8271 

Intel 

8271 

*1940 




1759- 167 

1760- 163 
1762-20 


Motorola 

MC8271 

453-187 


S 


1188-40 


Raytheon 

RC8271 

453-188 

1188-43 



RM8271 

453-189 

1188-44 


Sanyo 

LMe271 

856-187 


Signetics 

N8271 

453-190 

1188-34 



S8271 

453-191 

1188-35 

8272 

Sanyo 

LM8272 

856-188 

8273 

Intel 

8273 

*1941 




1760- 17 

1761- 50 

1762- 44 




1 156-9 


Raytheon 

RC8273 

455-41 

1192-52 



RM8273 

455-42 

1192-53 


Signetics 

N8273 

455-43 

1192-54 



S8273 

455-44 

1192-55 

8274 

Raytheon 

RC8274 

455-36 

1192-48 



RM8274 

455-37 

1192-49 


Signetics 

N8274 

455-38 

1192-50 



S8274 

455-39 

1192-51 

8275 

Intel 

8275 

*1942 




1759- 165 

1760- 153 




1 199-3 



8275-5 

*1942 




1762-18 

8276 

Si^ietics 

N8276 

454-182 
1191 -102 

8277 

National 

INS8277 

1760-156 


Raytheon 

RC8277 

455-64 

1192-41 



RM8277 

455-65 


National DM8291 
Raytheon RC8291 
RM8291 

Signetics N8291 
S8291 

National INS8292 


N8292 

58292 
N8293 

58293 
8294 
INS8294 
INS8295 
INS8298E 
DN830 
TCA830 
TCA830S 
TCA830 
AY5-8300 
MC8300 


430-12 
430-12 
1760-15 
1760-52 
1753-25 
1761 -15 
462-14 
852-23 
1 168-17 
852-32 
858-45 
453-10 


Arranged alphanumerically from left to right. 
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1C MASTER 


Base 

NunriMT 

Source 

Device 

PegelJne 

Base 

Number 

Source 

Device 

Page-Line 

Base 

lAanbcr 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

Page-Line 

8300 

Motorola 

MC8300 

1188-28 

8355 

Intel 

8355 

1759-133 

8500 

Gl 

AY3-8500 

fl 175-1 

8566 

National 

DM8556 

430-132 


National 

DM8300 

453-14 




1761-184 



AY3-8500-1 

855-189 




fl 162-3 




1189-19 




f 199-2 


Intersil 

ICH8500 

865-47 

856 

Gl 

MEM856 

574-55 

8301 

Gl 

AY5-8301 

858-46 




1 204-1 




888-6 

8560 

National 

DM8560 

432-185 


Motorola 

MC8301 

433-194 



8355-2 

*1946 



ICHeSOOA 

865-41 

8563 

National 

DM8563 

430-196 


National 

DM8301 

434 -5 




1759-134 




888-5 

8564 

AMI 

S8564 

1157-49 



DP8301 

1752-66 




1761-185 


Motorola 

MC8500 

604-9 

857 

Gl 

MEMe57 

574 -71 

8302 

Intel 

8302 

1761 -129 


NEC Micro 

^PD83S5 

*2269 

8501 

Motorola 

MC8501 

604-14 


National 

DM8570 

454-140 


National 

DP8302 

1761 -131 




1759-135 

8502 

Motorola 

MC8502 

604-15 




1191-51 

8304 

AMD 

AM8304 

618-3 




1761-186 

8503 

Motorola 

MC8503 

604-18 

8575 

National 

DM8575 

456-16 



8304 

459-112 




1762-49 

8504 

Motorola 

MC8504 

457-54 




1160-34 


Motorola 

MC8304 

425-104 



fxP08355C 

*2269 




604-19 




f 161-3 


National 

DP8304 

618-4 

8356 

National 

DP8356 

1761 -83 

8505 

Motorola 

MC8505 

457-106 

8576 

National 

DM8576 

456-17 




1760-88 

8364 

National 

MM8364 

1761 -153 




619-9 




1160-35 

8307 

Motorola 

MC8307 

601 -62 



MM8364E 

1761-154 


Plessey 

SP8505 

461-179 




fl 161-3 

8308 

AMD 

8308 

11B5 


Donaenni^ 

DN837 

^62 14? 

2506 

fvtctorcis 

MC850C 

457 -50 



DivioaroAAA 

1 i So -46 


EA 

EA8308A 

1 197-10 

8371 

Sanyo 

LM8371 

856-189 




604-17 

8590 

National 

DM8590 

1190-122 



EA8308AC 

1185-39 

8372 

Sanyo 

LM8372 

856-190 

8507 

Motorola 

MC8507 

1757-185 

8595 

Intech/FMI 

A8595 

917-71 



EA8308AL 

1185-55 

838 

Panasonic 

DN838 

462-148 




1763-105 




fl 184-17 


Intel 

8308 

1185 -47 

839 

Panasonic 

DN839 

462-149 

851 

Gi 

MEM651 

574 -31 

8596 

National 

DM859e 

fl 197-19 




1761 -134 

84 

ButT-BroiMi 

AOC84 

* 658 


Teleliinken 

TAAeSI 

863-147 

859? 

National 

MMS597 

fl 197-19 


Motorola 

MC8308 

448-26 



ADC84-10 

* 658 

8510 

Intersil 

ICH8510 

1 165-8 

8598 

National 

DM8598 

fl 161-17 

8309 

Motorola 

MC8309 

451 -44 




580-14 




1 168-7 

8599 

National 

DM8599 

1172-57 


National 

DM8309 

451 -46 



AOC84-12 

* 658 



ICH8510C 

839-173 

86 

Intel 

SDK86 

*1949 

831 

Beckman 

831 

621 -78 




580-43 




863-108 


PMI 

DAC-86C 



Panasonic 

DM831 

462-144 


Micro Net 

MNADC84-10 

580-12 




865-29 




593-19 

8310 

Gl 

AY5-8310 

858-49 



MNADC84-12 

580-33 



ICH8510M 
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NEC Micro 

mPD8755A 

*2269 


Sigietics 

DS8820 

613-2 

8651 , 

National 

DS8651 

602-196 




207-11 




1759-122 



DS8820A 

613-10 


Plessey 

SP8651A 

462-49 

8701 

Teledyne S 

8701 

580-25 




1761 -173 


Tl 

DS8820 

613-12 


Arranged alphanumerically from left to right. 
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Base 

Number Source 


Page-Une 


Base 

Number Source 


Page-Line 


Base 

Number Source 


Page-Une 


88200 

Mitel 

MH88200 

900-166 

88205 

Mitel 

MH88205 

900-167 

8822 

National 

DS8822 

611-13 

8830 

AMD 

DM8830 

609-11 


National 

DM8830 

PS8830 

1 193-2 
609-17 
156-15 

1 156-16 
f 156-17 


Signetics 

DS8830 

609-19 


Tl 

DS8830 

609-23 

8831 

AMD 

DM8831 

607-8 
609-29 
f 155-14 


National 

DS8831 

607-10 

H 156-16 
161 -17 

H 162-1 


Tl 

DS8831 

607-12 

609-33 

8832 

AMD 

DM8832 

609-35 


National 

DS8832 

607-14 

609-45 

I 156-16 


Tl 

DS8832 

607-16 

609-38 

8833 

National 

DS8833 

617-54 

1760-89 

1 156-16 

8834 

National 

DS8834 

617-60 

156-16 

6835 

National 

DS8835 

617-56 
1760-90 
f 156-16 

8836 

National 

DS8836 

612-5 

1 156-16 

8837 

National 

DS8837 

612-21 

H 156-16 

8838 

AMD 

DS8838 

616-51 


National 

DS8838 

616-53 

156-16 

8839 

National 

DS8839 

617-58 
% 156-16 

8840 

National 

DM8840 

% 161-17 

8842 

National 

DM8842 

f 161 -2 

1 161-17 

8844 

National 

DS8844 

603-21 

8846 

National 

DM8846 

1! 161 -17 

8853 

National 

DM8853 

452 -,191 

8855 

National 

OS8855 

603-34 

8856 

National 

OS8856 

601 -73 

H 160-8 

8857 

National 

DS8857 

601-17 

H 160-8 

8858 

National 

DS8858 

, 601 -12 
i 160-8 

8859 

National 

DS8859 

602-75 

8861 

Natimal 

DS8861 

603-72 
f 160-8 

8863 

National 

DS8863 

603-29 

1 160-8 

8864 

National 

DS8864 

603-43 

1! 160-8 

8865 

AMI 

S8865 

1183-5 


National 

DS8865 

603-30 
fl 160-8 

8866 

National 

DS8866 

603-25 
f 160-8 

8867 

Fujitsu 

MB8867 

1758-14 


National 

DS8867 

603-76 

8868 

Fujitsu 

MB8868A 

625 -107 


National 

DS8868 

603-52 

8869 

National 

DS8869 

602-76 

8870 

National 

DS8870 

603-12 

8871 

National 

DS8871 

603 -31 

8872 

National 

DS8872 

603-35 

8873 

National 

DS8873 

603 -44 

8874 

National 

DS8874 

603-47 

8875 

National 

DM8875 

425-152 

8876 

National 

DS8876 

603-48 

8877 

National 

DS8877 

603-13 

8879 

National 

DS8879 

603-49 

8880 

NaMonal 

DS8880 

602-146 


Signetics 

DS8880 

602-149 

8884 

National 

DS8884A 

602-147 


8885 

National 

DS8885 

602-140 

8887 

National 

DS8887 

602-131 

8889 

National 

DS8889 

602-165 

8890 

AMI 

S8890 

856-182 
1! 173-19 

8891 

National 

DS8891 

602-115 

8892 

National 

DS8892 

603-14 

8895 

National 

DS8895 

603-64 

8897 

National 

DS8897 

602-134 

8898 

National 

DM8898 

457-70 

8899 

National 

DM8899 

457-75 

890 

Signetics 

TBA890 

860-3 

8900 

Gl 

AY3-8900 

856-5 



AV3-8900-1 

856-6 


National 

DS8900 

898-114 

656-146 



INS8900 

1752-64 

1739-3 

8910 

Gl 

AY3-8910 

856- 59 

857- 93 




1763A-22 

8912 

Gl 

AY3-8912 

856- 60 

857- 94 




1763A-23 

8915 

Gl 

AY3-8915 

856-57 

8920 

Gl 

AY3-8920 

856-65 


Plessey 

SP8920 

898-136 

8921 

Plessey 

SP8921 

898-137 

8922 

Plessey 

SP8922 

898-138 

8923 

Plessey 

SP8923 

898-139 

8942 

Sanyo 

LM8942 

462-163 

8950 

Gl 

AY3-8950 

856-7 



AY3-8950-1 

856-8 

8963 

National 

DS8963 

603 -32 

8972 

Sanyo 

LM8972 

856-192 

8973 

National 

DS8973 

603-36 

8974 

National 

DS8974 

603-37 

8975 

National 

DS8975 

603-38 

8976 

National 

DS8976 

603-39 

8977 

National 

DS8977 

603 -26 

8980 

National 

DS8980 

602-148 

8996 

AMI 

S8996 

1183-8 

9 

Beckman 

809- V9 

905-44 


Supertex 

ED-9 

* 834 




417-7 

9 AM27S2BMD 

9 AM27S28C 

1163-90 

9LS00 

Fairchild 

9LS00C 

443-115 



9LS00M 

443-116 


Raytheon 

9LS00C 

443-125 



9LS00M 

443-126 

9LS01 

Raytheon 

9LS01C 

444-43 



9LS01 M 

444 -44 

9LS02 

Fairchild 

9LS02C 

447-62 



9LS02M 

447-63 


Raytheon 

9LS02C 

447-78 



9LS02M 

447 -79 

9LS03 

Fairchild 

9LS03C 

444 -28 



9LS03M 

444-29 


Raytheon 

9LS03C 

444 -47 



9LS03M 

444 -48 

9LS04 

Fairchild 

9LS04C 

428-104 



9LS04M 

428-105 


Raytheon 

9LS04C 

428-114 



9LS04M 

428-115 

9LS05 

Fairchild 

9LS05C 

428-169 



9LS05M 

428-170 


Raytheon 

9LS05C 

428-179 



9LS05M 

428-180 

9LS08 

Fairchild 

9LS08C 

441 -80 



9LS08M 

441 -81 


Raytheon 

9LS08C 

441 -90 



9LS08M 

441 -91 

9LS09 

Fairchild 

9LS09C 

441 -128 



9LS09M 

441 -129 


Raytheon 

9LS09C 

441 -138 



9LS09M 

441 -139 

9LS10 

Fairchild 

9LS10C 

443-27 



9LS10M 

443-28 


Raytheon 

9LS10C 

443 -37 



9LS10M 

443-38 

9LS107 

Raytheon 

9LS107C 

438-64 



9LS107M 

438-65 

9LS109 

Fairchild 

9LS109C 

437-93 



9LS109M 

437 -94 


Raytheon 

9LS109C 

437-102 



9LS109M 

437-103 


9LS11 

Fairchild 

9LS11C 

9LS11M 

440-192 

440-193 


Raytheon 

9LS11C 

9LS11M 

441 -5 

441 -6 

9LS112 

Fairchild 

9LS112C 

9LS112M 

437-173 

437-174 


Raytheon 

9LS112C 

9LS112M 

437-183 

437-184 

9LS113 

Fairchild 

9LS113C 

9LS113M 

437-114 

437-115 


Raylheon 

9LS113C 

437-124 



9LS113M 

437-125 

9LS114 

Fairchild 

9LS114C 

9LS114M 

437-145 

437-146 


Raytheon 

9LS114C 

9LS114M 

437-154 

437-155 

9LS12 

Raytheon 

9LS12C 

9LS12M 

443-83 
443 -84 

9LS122 

Raytheon 

9LS122C 

9LS122M 

452-95 

452-96 

8LS123 

Raytheon 

9LS123C 

9LS123M 

452-163 

452-184 

9LS125 

Fairchild 

9LS125C 

9LS125M 

427-157 

427-158 


Raytheon 

9LS125C 

9LS125M 

427-165 

427-166 

9LS126 

Fairchild 

9LS126C 

9LS126M 

427-188 

427-189 


Raytheon 

9LS126C 

9LS126M 

427- 196 

428- 2 

9LS13 

Fairchild 

9LS13C 

,9LS13M 

457-128 

457-130 


Raytheon 

9LS13C 

9LS13M 

457-138 

457-139 

9LS132 

Fairchild 

9LS132C 

9LS132M 

457-159 

457-160 


Raytheon 

9LS132C 

9LS132M 

457-168 

457-169 

9LS133 

Fairchild 

9LS133C 

9LS133M 

442-23 

442-24 

9LS136 

Fairchild 

9LS136C 

9LS136M 

446-67 

446-69 


Raytheon 

9LS136C 

9LS136M 

446-77 

446-78 

9LS138 

Fairchild 

9LS138C 

9LS138M 

435-15 

435-16 


Raytheon 

9LS138C 

9LS138M 

435-25 

435-26 

9LS139 

Fairchild 

9LS139C 

9LS139M 

434-175 

434-176 


Raytheon 

9LS139C 

9LS139M 

434-185 

434-186 

9LS14 

Fairchild 

9LS14C 

9LS14M 

457-193 

457-194 


Raytheon 

9LS14C 

9LS14M 

458-8 

458-9 

9LS15 

Fairchild 

9LS15C 

9LS15M 

441 -33 

441 -34 


Raytheon 

9LS15C 

9LS15M 

441-42 
441 -43 

9LS151 

Fairchild 

9LS151C 

451-126 



9LS151M 

451-127 


Raytheon 

9LS151C 

9LS151M 

451 -137 
451-138 

9LS152 

Fairchild 

9LS152C 

9LS152M 

451 -64 
451 -65 

9LSi53 

Raylheon 

9LS152C 

9LS152M 

451 -72 
451 -73 

Fairchild 

9LS153C 

9LS153M 

450-156 

450-157 


Raytheon 

9LS153C 

9LS153M 

450-166 

450-167 

9LS155 

Fairchild 

9LS155C 

9LS155M 

434-116 

434-117 


Raytheon 

9LS155C 

9LS155M 

434-126 

434-127 

9LS156 

Fairchild 

9LS156C 

9LS156M 

434-148 

434-149 


Raylheon 

9LS156C 

9LS156M 

434-157 

434-158 

9LS157 

Fairchild 

9LS157C 

9LS157M 

449-90 

449-91 


Raytheon 

9LS157C 

9LS157M 


9LS158 

Fairchild 

9LS158C 

9LS158M 

449-176 

449-177 


Base 


Number 

Source 

Device 

Page-Une 

9LS158 

Raytheon 

9LS158C 

449-185 



9LS158M 

449-188 

9LS160 

Fairchild 

9LS160C 

432-13 



9LS160M 

432-14 


Raytheon 

9LS160C 

432 -2? 



9LS160M 

432-23 

9LS161 

Fairchild 

9LS161C 

430-94 



9LS161M 

430-95 


Raytheon 

9LS161C 

430-104 



9LS161M 

430-105 

9LS162 

Fairchild 

9LS162C 

432-57 



9LS162M 

432-58 


Raytheon 

9LS162C 

432-66 



9LS162M 

432-67 

9LS163 

Fairchild 

9LS163C 

430-35 



9LS163M 

430-36 


Raytheon 

9LS163C 

430-44 



9LS163M 

430-45 

9LS164 

Raytheon 

9LS164C 

454-161 
1191 -58 



9LS164M 

454-162 
1191 -59 

9LS168 

Fairchild 

9LS168C 

433-33 

9LS169 

Fairchild 

9LS169C 

431 -37 

9LS170 

Fairchild 

9LS170C 

448-186 



9LS170M 

448-187 


Raytheon 

9LS170C 

448-134 



9LS170M 

448-195 

9LS173 

Fairchild 

9LS173C 

439-27 



9LS173M 

439-28 

9LS174 

Fairchild 

9LS174C 

440-12 



9LS174M 

440-13 


Raytheon 

9LS174C 

440-20 



9LS174M 

440-21 

9LS175 

Fairchild 

9LS175C 

439-62 



9LS175M 

439-63 


Raytheon 

9LS175C 

439-75 



9LS175M 

439-74 

9LS181 

Fairchild 

9LS181C 

426-98 



9LS181M 

426-99 


Raytheon 

9LS181C 

426-104 



9LS181M 

426-105 

9LS190 

Fairchild 

9LS190C 

432-152 



9LS190M 

432-153 


Raytheon 

9LS190C 

432-160 



9LS190M 

432-161 

9LS191 

Fairchild 

9LS191C 

430-163 



9LS191M 

430-164 


Raytheon 

9LS191C 

430-171 



9LS191M 

430-172 

9LS192 

Fairchild 

9LS192C 

432-200 



9LS192M 

433-3 


Raytheon 

9LS192C 

433-11 



9LS192M 

433-12 

9LS193 

FaircNId 

9LS193C 

431 -12 



9LS193M 

431 -13 


Raytheon 

9LS193C 

431 -21 



9LS193M 

431 -22 

9LS194 

FairchHd 

9LS194C 

453-111 

1188-106 



9LS194M 

453-112 

1188-107 


Raytheon 

9LS194AC 

453-119 

1189-25 



9LS194AM 

453-120 

1189-26 

9LS195 

Fairchild 

9LS195C 

453-31 

1188-110 



9LS195M 

453 -32 
1188-111 


Raytheon 

9LS195AC 

453-39 

1189-29 



9LS 195 AM 

453-40 

1189-30 

9LS196 

Fairchild 

9LS196C 

431 -162 



9LS196M 

431 -163 


Raytheon 

9LS196C 

431 -170 



9LS196M 

431 -171 

9LS197 

Fairchild 

9LS197C 

429-189 



9LS197M 

429-190 


Raytheon 

9LS197C 

429-197 



9LS197M 

429-198 

9LS20 

Fairchild 

9LS20C 

442-58 



9LS20M 

442-59 


Raytheon 

9LS20C 

442-69 



9LS20M 

442-70 


H Indicates page number in Application Note Directory. 

* indicates additional data is provided on the page noted. 

• indicates entire Application Note is provided on the page noted. 
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Source 

Device 

Page4Jne 

Base 

Number 

Source 

Device 

Page-Unc 

Base 

Number 

Source 

Device 

Psge-Une 

Base 

Number 

Source 

Device 

Psge-Lfew 

9LS21 

Fairchild 

9LS21C 

440-153 

9LS28 

Raytheon 

9LS28M 

447-83 

9LS38 

Fairchild 

9LS38C 

444-102 

9LS91 

Raytheon 

9LS91C 

454-188 



9LS21M 

440-154 

gLS283 

Fairchild 

9LS283C 

425-47 



9LS3SM 

444-103 




1191-91 


Raytheon 

9LS21C 

440-163 



9LS283M 

425-48 


Raytheon 

9LS38C 

444-109 



9LS91M 

454-189 



9LS21M 

440-164 


Raytheon 

9LS283C 

425-69 



9LS38M 

444-110 




1191-92 

9LS22 

Fairchild 

9LS22C 

442-166 



9LS283M 

425-71 

9LS384 

Raytheon 

9LS384C 

* 551 

9LS92 

Fairchild 

9LS92C 

433-84 



9LS22M 

442-167 

9LS290 

Fairchild 

9LS290C 

431 -98 




425-169 



9LS92M 

433-85 


Raytheon 

9LS22C 

442-175 



9LS290M 

431 -99 



9LS384M 

* 551 


Raytheon 

9LS92C 

433-93 



9LS22M 

442-176 

9LS293 

Fairchild 

9LS293C 

429-111 




425-170 



9LS92M 

433-94 

9LS221 

Raytheon 

9LS221C 

452-118 



9LS293M 

429-112 

9LS385 

Raytheon 

9LS38SC 

« 554 

9LS93 

Faa'child 

9LSg3C 

429-109 



9LS221M 

452-119 

9LS295 

Fairchild 

9LS295C 

453-138 




425-127 



9LS93M 

429-110 

9LS240 

Rflyttwon 

9LS240C 

* 522 




1188-116 



9LS385M 

* 554 


Raytheon 

9LS93C 

429-125 




458-199 



9LS295M 

453-139 




425-128 



9LS93M 

429-126 




608-43 




1188-117 

9LS386 

Raytheon 

9LS386C 

446-34 

9LS95 

Fairchild 

9LS95C 

453-77 



9LS240M 

* 522 


Raytheon 

9LS295AC 

453-145 



9LS386I^ 

446-35 




1188-102 




458-200 




1189-33 

9LS390 

Fairchild 

9LS390C 

432-109 



9LS95M 

453-78 




608-44 



9LS295AM 

453-146 

9LS393 

Fairchild 

9LS393C 

429-141 




1188-103 

9LS241 

Raytheon 

9LS241C 

* 525 




1189-34 



9LS393M 

429-142 


Raytheon 

9LS95BC 

453-84 




459-37 

9LS298 

Fairchild 

9LS298C 

439-147 

9LS395 

Fairchild 

9LS395C 

453-154 




1188-46 




607-58 




450-109 




1188-120 



9LS95BM 

453-85 



9LS241M 

IP 

n 

IP 



9LS298M 

439-148 



9LS395M 

1188-121 




1188-47 




459-38 




450-110 


Raytheon 

9LS395AC 

* 557 

9S04 

Fairchild 

9S04AC 

428-137 




607-59 


Raytheon 

9LS298C 

439-157 




453-160 



9S04AM 

428-138 

9LS242 

Raytheon 

9LS242C 

* 528 




449-144 



9I.S395AM 

* 557 

9S05 

Fairchild 

9S05AC 

428-199 




458-82 




450-120 




453-161 



9S0SAM 

428-200 




616-37 



9LS298M 

439-158 



9LS395C 

1188-76 

9S41 

Fairchild 

9S41C 

441-155 



9LS242M 

* 528 




449-145 



9LS395M 

1188-77 



9S41M 

441-156 




458-83 




450-121 

9LS40 

Fairchild 

9LS40C 

442-119 

9S42 

Fairchild 

9S42C 

444-146 




615-14 

9LS299 

Raytfwon 


* 533 



9LS4<»(I 

442-120 



9S42M 

444-147 

9LS243 

Raytheon 

9LS243C 

* 528 




454-74 


Raytheon 

9LS40C 

442-129 

90 

BurnBroen 

DAC90 

* 658 




458-88 




1190-109 



9LS40M 

442-130 



DAC90B 

* 658 




616-40 



9LS299M 

* 533 

9LS42 

Fairr^ 

9LS42C 

434-24 




586-44 



9LS243M 

* 528 




454-75 



9LS42M 

434-25 



DAC90S 

* 658 




458-89 




1190-110 


Raytheon 

9LS42C 

434-34 




586-45 




615-17 

9I.S30 

Fairchild 

9LS30C 

441-176 



9LS42M 

434-35 

90L50 

AMD 

90L50C 

1170-24 

9LS244 

Raytheon 

9LS244C 

* 525 



9LS30M 

441 -177 

9LS43 

Raytheon 

9LS43C 

433-159 



90L50D 

1169-115 




459-82 


Raytheon 

9LS30C 

441 -186 



9LS43M 

433-160 



90L50E 

1169-77 




607-64 



9LS30M 

441 -187 

9LS44 

Raytheon 

9LS44C 

433-174 

90L60 

AMD 

90L60C 

1170-28 



9LS244M 

* 525 

9LS32 

Fairchild 

9LS32C 

446-136 



9LS44M 

433-175 



90L60D 

1169-120 




459-83 



9i^2M 

446-137 

9LS490 

Fairchild 

9LS490C 

432-112 



90L60E 

1169-82 




607-65 


Raytheon 

9LS32C 

446-146 

9LS51 

Fairchild 

9LS51C 

445-88 

900 

BEI 

FM900 

300-188 

9LS251 

Fwehild 

9LS251C 

451 -184 



9LS32M 

446-147 



91.S51M 

445-89 


Dkxiics 

DI-900 

908-49 



gLS251M 

451 -185 

9LS322 

Raytheon 

9I.S322C 

* 537 


Raytheon 

9LS51C 

445-98 


SGS 

TCA900 

856-87 


Raytheon 

9LS251C 

451 -192 




455-7 



9I.S51M 

445-99 




917-57 



9LS251M 

451 -193 



9LS322M 

* 537 

9LS54 

FairchM 

9LS54C 

444-179 




1 182-7 

M.S253 

Fairchild 

9LS253C 

450-195 




455-8 



9LS54M 

444-180 


Signetics 

TBA900 

860-4 



9LS253M 

450-196 

9LS323 

Rnylhtton 

M.S323C 

* 540 


Raytheon 

9LS54C 

444-189 

9000 

Fairchild 

9000C 

436-147 


Raytheon 

9LS253C 

451-4 




454-82 



9LS54M 

444-190 



9000M 

436-148 



9LS253M 

451 -5 




1190-111 

9LS55 

Fairchild 

9LS55C 

445-107 

9001 

Fairchad 

9001 C 

436-149 

9LS255 

Flaytheon 

9LS255C 

434-166 



9LS323M 

* 540 



9LS55M 

445-108 



9001 M 

436-150 



9LS255M 

434-167 




454-83 


Raytheon 

W.S55C 

445-117 

9002 

Fairchild 

9002C 

443-97 

9LS257 

Fairchild 

9LS257C 

450-49 




1190-112 



9LS55M 

445-118 



9002M 

443-98 



9LS257M 

450-50 

9LS33 

Fairchild 

9LS33C 

447-107 

9LS670 

Fairchild 

«.S670C 

449-10 


National 

DM9002C 

443-108 


Raytheon 

9LS257C 

450-59 


Raytheon 

9LS33C 

447-112 



9LS670M 

449-11 

900p 

Fairchild 

90030 

443-9 



9LS257M 

450-60 



9LS33M 

447-113 


Raytheon 

9LS670C 

449-18 



9003M 

443-10 

9LS258 

Fairchild 

9t.S258C 

450-15 

9LS365 

Fairchild 

9LS365C 

428-26 



9LS670M 

449-19 


Nationat 

DM9003C 

443-20 



9LS258M 

450-16 



9LS365M 

428-27 

9LS73 

Fairchild 

9LS73C 

438-44 

9004 

Fairchila 

9004C 

442-41 


Raytheon 

9LS258C 

450-25 


Raytheon 

9LS365C 

428-45 



9LS73M 

438-45 



9004M 

442-42 



9LS258M 

450-26 



9LS365M 

428-46 


Raytheon 

9LS73C 

438-60 


NiMonal 

DM9004C 

442-51 

9LS259 

Fairchiid 

9LS259C 

447-144 

9LS366 

Fairchild 

9LS366C 

429-24 



9LS73M 

438-61 

9005 

Fairchild 

9005C 

445-138 



9LS259M 

447-145 



9LS366M 

429-25 

9LS74 

Fairchild 

9tS74C 

438-167 



9005M 

445-139 

9LS26 

Fairchild 

9LS26C 

444-124 


Raytheon 

9LS366C 

429-43 



9LS74M 

438-168 


National 

DM9005C 

445-149 



9LS26M 

444-125 



9LS366M 

429-44 


Raytheon 

9LS74C 

438-177 

9006 

Fairchild 

9006C 

445-186 


Raytheon 

9LS26C 

444-133 

9LS367 

Fairchild 

9LS367C 

428^ 



9US74M 

438-178 



9006M 

445-187 



9LS26M 

444-134 



9LS367M 

428-29 

9LS75 

Raytheon 

9LS75C 

448-98 


National 

DM9006C 

445-188 

9LS260 

Fairchild 

9LS260C 

446-190 


Raytheon 

9LS367C 

428-49 



9LS75M 

448-99 

9007 

Fairctrid 

9007C 

441-160 



9LS260M 

446-191 



9LS367M 

428-50 

9LS76 

Raytheon 

9LS76C 

438-117 



9007M 

441-161 

9LS261 

Raytheon 

9LS261C 

425-136 

‘9LS368 

Fairchild 

9LS368C 

429-26 



9LS76M 

438-118 

9008 

Fairchild 

9008C 

444-160 



9LS261M 

425-137 



9LS368M 

429-27 

9LS77 

Raytheon • 

9LS77C 

448-61 



9008M 

444-161 

9LS266 

Fairchild 

9LS266C 

446-98 


Raytheon 

9LS368C 

429-47 



9LS77M 

448-62 


National 

DM900eC 

444-162 



9LS266M 

446-99 



9LS368M 

429-48 

9LS78 

Raytheon 

9LS78C 

437-67 

9009 

Fairchild 

9009C 

442-102 


Raytheon 

9LS266C 

446-106 

9LS37 

Fairchild 

9LS37C 

443-175 



9LS78M 

437-70 



9009M 

442-103 



9LS266M 

446-107 



9LS37M 

443-176 

9LS83 

Fairchild 

9LS83C 

425-45 


Nationat 

DM9009C 

442-112 

9LS27 

Fairchild 

9LS27C 

447-22 


Raytheon 

9LS37C 

443-185 



9LS83M 

425-46 

901 

Ptessey 

SL901 

858-149 



9LS27M 

447-23 



9LS37M 

443-186 


Raytheon 

9LS83AC 

425-65 

9012 

Fairchild 

901 20 

443-201 


Raytheon 

9LS27C 

447-32 

9LS373 

Raytheon 

9LS373C 

* 543 



9LS83AM 

425-66 



901 2M 

444-2 



9LS27M 

447-33 




447-174 

9LS85 

F^chU 

9LS85C 

427-84 


National 

DM90120 

444-17 

9LS273 

RsyttMon 

9LS273C 

* 531 



9LS373M 

* 543 


Raytheon 

9LS85C 

427-91 

9014 

Fwchild 

90140 

446^9 




440-55 




447-175 



9LS65M 

427-92 



901 4M 

446-60 



9LS273M 

* 531 

9LS374 

Raytheon 

9LS374C 

* 543 

9LS86 

Fairchild 

9I.S86C 

446-15 

9015 

Farchad 

90150 

446-161 




440-56 




440-80 



9LS86M 

446-16 



901 5M 

446-162 

91.S279 

Fairchild 

9LS279C 

448-118 



9LS374M 

* 543 


Raytheon 

9LS86C 

446-30 

9016 

AMD 

90160 

1171-4 



9LS279M 

448-119 




440-81 



9LS86M 

446-31 



901 6D 

1170-88 


Raytheon 

9LS279C 

448-127 

9LS377 

RsythCKNi 

91.S377C 

* 549 

9LS90 

Fairchild 

9LS90C 

431 -96 




1170-108 



9LS279M 

448-128 




440-125 



9LS90M 

431 -97 



901 6E 

1170-89 

9LS28 

Fairchild 

9LS28C 

447-66 



9LS377M 

* 549 


Raytheon 

9tS90C 

431 -112 


Fairchild 

90160 

428-87 


Rayttieon 

9LS28C 

447-82 




440-126 



9LS90M 

431 -113 



901 6M 

428-88 
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Psge4Jne 

Base 

Number 

Source 

Device 

Page-Une 

Base 

Number 

Source 

Device 

Page-Line 

Base 

Number 

Source 

Device 

i 

Page-Une 

9016 

National 

DM901 6C 

428-97 

91L47 

AMD 

91L47 

1180-81 

9130 

AMD 

9130DC 

1179-32 

93L415 

AMD 

93L415C 

1177-7 

9017 

Fairchild 

901 7C 

• 428,-150 

910 

SGS 

TCA910 

856-88 



9130EC 

1179-16 



93L415M 

1177-26 



901 7M 

428-151 




917-58 

9140 

AMD 

9140 DC 

1181 -63 


Fairchild 

93U1SC 

*1240 

9020 

Fairchild 

9020C 

438-8 




1 182-7 



9140AC 

1181 -124 




1177 -9 



9020M 

438-9 

9100 

Gl 

AY5-9100 

900-87 



9140AM 

1181 -125 



93U1SDC 

*1240 

9022 


9022C 

438 -93 




H 157-6 



9140BC 

1181 -100 



93L41SDM 

*1240 



9022M 

438-94 




H 170-13 



9140BM 

1181 -101 



93L41SFM 

*1240 

9024 

Fairchild 

9024C 

437 -85 




1 170-14 



9140CC 

1181 -87 



93L415M 

*1240 



9024M 

437 -86 


Toshiba 

TC9100 

898-94 



9140CM 

1181 -88 




1177 -27 

903 

Panasonic 

AN903 

842 -166 

9101 

AMD 

9101A 

1176-4 



9140EC 

1181 -41 



93L415PC 

*1240 

904 

IPI 

MC904 

584-23 



9101AM 

1176-5 

9142 

AMD 

9142B 

1180-14 


Signelics 

N93L415 

1177-12 


Panasonic 

AN904 

843 -23 



9101B 

1175-75 



9142C 

1179-71 



S93L415 

1177-31 

905 

□ionics 

DI-905 

908-50 



9101BM 

1175-76 



9142E 

1179-8 

93L420 

FairchHd 

93L420C 

*1252 


Panasonic 

AN905 

842-167 



9101C 

1175-34 

9147 

AMD 

9147 

1180-79 




1173-95 

9050 

AMD 

9050C 

1170-23 



9101 CM 

1175-35 



9147-3 

1180-64 



93L420DC 

*1252 



905nn 

1 14 



9101D 

1175-9 

915 

Signstics 

TSA315 

551 -145 



33L42CDM 

*1232 



9050E 

1169-76 

9102 

AMD 

9102 

1178-59 

9151 

Gl 

AY5-9151 

900-92 



93U20FM 

*1252 


Gl 

AY5-9050 

622-56 



9 102 A 

1178-45 

9152 

Gl 

AY5-9152 

900-93 



93L420M 

*1252 




900-190 



9102AM 

1178-46 

9153 

Gl 

AY5-9153 

900-94 




1174-3 

9060 

AMD 

9060C 

1170-27 



9102B 

1178-13 

9154 

Gl 

.AY5-9154 

900-95 



93L420PC 

*1252 



9060D 

1169-119 



9102BM 

1178-14 

917 

Plessey 

SL917 

858-150 

93L421 

Fairchild 

93L421C 

*1252 



9060E 

1169-81 



9102C 

1177-102 

918 

Plessey 

SL918 

858-151 




1174-27 

9080 

AMD 

9080A 

1721 -3 



9102CM 

1177-103 

920 

Fairchild 

TBA920 

859-79 



93L421DC 

*1252 




f 202-18 



9102D 

1177-73 


Nationai 

TBA920 

859-88 



93L421DM 

*1252 




1 202-19 



9102M 

1178-60 


Plessey 

ML920 

859-164 



93L421FM 

*1252 




1 203-1 


Plessey 

MN9102 

* 512 



TBA920 

859-91 



93L421M 

*1252 



9080AC 

1760-24 




462-165 


RCA 

CA920A 

859-97 




1174-30 



9080AM 

1760-25 


Toshiba 

TC9102 

898-142 


Signelics 

TBA920 

859-103 



93U21PC 

*1252 

9086 

Gl 

AY9-9086 

901 -69 

9105 

Plessey 

MN9105 

460-141 

9200 

Gl 

AY5-9200 

900-119 

93L422 

Fairchild 

93L422C 

*1249 

909 

Harris 

HA-909 

* 958 

9106 

Gl 

AY5-9106 

900-88 




1 170-13 




1174-75 




880-27 


T oshiba 

TC9106 

898-143 




1 170-14 



93L422DC 

*1249 




T 164-12 

9107 

AMD 

9107-6 

1170-56 




1 170-15 



93L422DM 

*1762 




1 164-13 


Toshiba 

TC9107 

898-144 

9208 

AMD 

9208 

1761 -133 



93U22FM 

*1249 

91L01 

AMD 

91L01A 

1176-2 

9109 

Fairchild 

9109C 

455-75 



9208BC 

1185-40 



93L422M 

*1249 



91L01AM 

1176-3 



9109M 

455-76 



9208BM 

1185-41 




1174-79 



91L01B 

1175-73 

911 

Harris 

HA-911 

* 958 



9208CC 

1185-25 



93L422PC 

*1249 



91L01BM 

1175-74 




883-24 



9206D 

1185-22 

93L425 

AMD 

93L425C 

1177-13 



91L01C 

1175-32 




1 164-12 

9214 

AMD 

921 4C 

1184-42 



93L425M 

1177-33 



91L01CM 

1 1 75 -33 




^ 164-13 



9214M 

1184-43 


Fairchild 

93L425C 

*1240 

91L02 

AMD 

91L02 

1178-61 


saiconix 

L911 

*1135 

9216 

AMD 

9216 

1761 -140 




1177-15 



91L02A 

1178-47 




857-65 



921 6BC 

1186-2 



93U25DC 

*1240 



91L02AM 

1178-48 




915-41 



921 6BM 

1186-3 



93L4250M 

*1240 



91L02B 

1178-11 

9110 

Gl 

AY5-9110 

900-89 



921 6C 

1185-100 



93L42SFM 

*1240 



91L02BM 

1178-12 

9111 

AMD 

9111 A 

1175-120 

9217 

AMD 

921 7AC 

1186-42 



93L425M 

*1240 



91L02C 

1177-100 



9111AM 

1175-121 



9217 AM 

1186-43 




1177-34 



91L02CM 

1177-101 



9111B 

1175-71 



9217BC 

1186-5 



93L425PC 

*1240 



S1L02M 

1176 -63 



9inBM 

1175-72 



921 7BM 

1186-6 


vSigrretics 

N93L425 

1177-18 

91L11 

AMD 

91L11A 

1175-118 



9111C 

1175-30 

9218 

AMD 

921 BBC 

1186-7 



S93L425 

1177-38 



91 LI 1AM 

1175-119 



9111CM 

1175-31 



9218BM 

1186-8 


FsirchUd 

93L470C 

*1234 



91L11B 

1175-69 



9111D 

1175-3 



921 8C 

1185-103 




1180-54 



/ 91L11BM 

1175-70 

9112 

AMD 

9112A 

1175-113 

9227 

Fairchild 

9227 

f 160-1 



93L47M>C 




91L11C 

1175-28 



9112AM 

1175-114 

9232 

AMD 

9232BC 

1186-76 



93L470OM 

*1234 



91L11CM 

1175-29 



9112B 

1175-67 



9232BM 

1186-77 



93L470FM 

*1234 

91L12 

AMD 

91L12A 

1175-111 



9112BM 

1175-68 



9232C 

1186-68 



93U70M 

*1234 



91 LI 2AM 

1175-112 



9112C 

1175-26 

9233 

AMD 

9233BC 

1186-78 




1180-55 



91L12B 

1175-65 



9112CM 

1175-27 



9233BM 

1186-79 



93L470PC 

*1234 



91L12BM 

1175-66 



9112D 

1174-106 



9233C 

1186-69 

93L471 

Fairchdd 

93L471C 




91L12C 

1175-24 


Fairchild 

9112C 

455-78 

9260 

AMI 

S9260 

* 648 




1180-57 



91L12CM 

1175-25 



9112M 

455-79 




857-103 



93L471DC 

*1234 

91L14 

AMD 

91L14B 

1179-102 


Toshiba 

TC9112 

898-147 




I 189-4 



93L471DM 

*1234 



91L14BM 

1179-103 

9114 

AMD 

9114B 

1179-100 

9261 

AMI 

S9261 

* 648 



93L471FM 

*1234 



91L14C 

1179-40 



9114BM 

1179-101 




857-104 



93U71M 

*1234 



91L14CM 

1179-41 



9114C 

1179-38 

9262 

AMI 

S9262 

* 652 




1180-58 



91L14E 

1 1 78 -99 



9114CM 

1179-39 




857-105 



93L471PC 

*1234 

91L24 

AMD 

91L24B 

1179-106 



9114E 

1178-98 

9263 

AMI 

S9263 

* 648 


Fairchild 


463-51 



91L24BM 

1179-107 

9116 

Toshiba 

TC9116 

854-58 




857-106 




1189-76 



91L24C 

1179 -44 

9117 

Toshiba 

TC9117 

854 -59 

9264 

AMI 

S9264 

* 648 




453-52 



91L24CM 

1179-45 

9118 

Gl 

AY5-9118 

900-90 




857-107 




1189-77 



91L24E 

1178-101 

9120 

Gl 

AY5-9120 

900-91 

9265 

AMI 

S9265 

* 648 

93S05 

Fairchild 

93S05C 

433-130 

91L30 

AMD 

91L30AC 

1180-23 




170-15 




857-108 




433-133 



91L30AM 

1180-24 

9121 

Toshiba 

TC9121 

857-147 

9266 

AMI 

S9266 

* 652 

93S10 

AMD 

93S10C 

432-33 



91L308C 

1179-92 

9122 

Toshiba 

TC9122 

407-97 




867-109 



93S10M 

432-34 



91L30BM 

1179-93 




460-100 

93H00 

Fairchild 

93HOOC 

1189 -68 


Fairchild 

93S10C 

432-35 



91130CC 

1179-77 

9123 

Toshiba 

TC9123 

898 101 



33H0OM 

1188-69 



SSSlOKfl 

432 -36 



91L30CM 

1 1 79 -78 

9124 

AMD 

9124B 

1179-104 

93H72 

Fairchild 

93H72C 

1189-70 

93S12 

Fairchild 

93S12C 

451 -151 



91L30DC 

1 1 79 -33 



9124BM 

1179-105 



93H72M 

1189-71 



93S12M 

451 -152 

91L40 

AMD 

91L40AC 

1181 -122 



9124C 

1179-42 

93LOO 

AMD 

93L00C 

1188-18 

93S137 

Fairchild 

93S137C 

435-57 



91L40AM 

1181 -123 



9124CM 

1179-43 



93L00M 

1188-19 



93S137M 

435-58 



91L40BC 

1181-98 



9124E 

1178-100 


Fairchild 

93L00C 

1188-24 

93S16 

AMD 

93S16C 

430-116 



91L40BM 

1181 -99 


Toshiba 

TC9124 

898-102 



93L00M 

1188-25 



93S16M 




91L40CC 

1181 -85 

9130 

AMD 

91 30 AC 

1180-25 

93L28 

AMD 

93L28C 

1192-35 


FfflrchiW 

93S16C 

430-118 



91L40CM 

1181 -86 



9130 AM 

1180-26 



93L28M 

1192-36 



93S16M 

HebBIE 



91L400C 

1181 -64 



9130BC 

1179-94 


Fairchild 

93L28C 

1192-37 

93S21 

AMD 

93S21C 

434-195 

91L42 

AMD 

91L42B 

1180-15 



9130BM 

1179-95 



93L28M 

1192-38 



93S21M 

434-196 



91L42C 

1179-72 



9130CC 

1179-79 

93L412 

Fairchild 

93L412C 

1174-72 

93S22 

AMD 

93S22C 

449-112 



91L42E 

1179-9 



9130CM 

1179-80 



93L412M 

1 1 74 -78 



93S22M 

449-113 
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Numbsr 
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Page4Jne 

Base 

Source 

Device 

Pags4Jne 

Base 

Number 

Source 

Device 

Page4Jne 

Bam 

Numbar 

Source 

Device 

Page-Lbw 

93S41 

Fairchtkl 

93S41C 

426-116 

9310 

Fairchild 

931 OM 

431 -187 

9328 

AMD 

9328C 

1192-44 

9342 

Fairchild 

9342M 

426-150 



93S41M 

426-117 


Motorola 

MC9310 

431 -193 



9328M 

455-59 


Raytheon 

RC9342 

426-160 

93S42 

FairchiW 

93S42C 

426-166 


National 

DM9310 

431 -199 




1192-45 



RM9342 

426-161 



93S42M 

426-167 


Raytheon 

RC9310 

431 -200 


Fairchild 

9328C 

455-60 

93421 

FMrchiM 

93421 

*1252 

93S43 

FairchiW 

93S43 

1 151-4 



RM9310 

431 -201 




1192-46 



93421 AC 

1173-85 



93S43C 

425-199 


Signetics 

9310 

432-4 



9328M 

455-61 



93421 ADC 

*1252 



93S43M 

425-200 

9311 

AMD 

931 1C 

435-90 




1192-47 



93421C 

*1252 

93S46 

FairchiM 

93S46C 

427-118 



931 1M 

435-91 


Motorola 

MC9328 

455-63 




1173-99 

93S47 

Fairchild 

93S47C 

427-121 


Fairchild 

931 1C 

435-94 




1192-40 



93421DC 

*1252 



93S47M 

427-122 



931 1M 

435-95 

9332 

Gl 

R03-9332A 

1186-95 



93421 DM 

*1252 

93S48 

AMD 

93S48C 

457-38 


Motorola 

MC9311 

435-103 



R03-9332B 

1186-82 



93421 FM 

*1252 

/ 


93S48M 

457-39 


National 

DM931 1 

435-109 



Rb3-9332C 

1186-72 



93421M 

*1252 

93S62 

Fairchild 

93S62C 

457-27 


Raytheon 

RC9311 

435-111 

9334 

AMD 

9334C 

447-132 




1174-7 



93S62M 

457-28 



RM9311 

435-112 



9334M 

447-133 



93421 PC 

*1252 

9300 

AMO 

9300C 

453-1 

9312 

AMD 

931 2C 

451 -78 


Fairchild 

9334 

1 196-6 

93422 

FaircMM 

93422 

*1249 




1188-22 



9312M 

451 -79 



9334C 

447-136 



93422C 

*1249 



9300M 

453-2 


Fairchild 

931 2C 

451-80 



9334M 

447-137 




1174-70 




1188-23 



931 2M 

451 -81 


National 

DM9334 

447-139 



93422DC 

*1249 


Farchld 

9300C 

453-5 


Motorola 

MC9312 

451-83 


Signetics 

N9334 

447-140 



93422DM 

*1249 




1188-124 


Nationai 

DM9312 

451-85 



S9334 

447-141 



93422FM 

*1249 




1189-61 


NEC America fiPB931 2 

451-86 

9338 

AMD 

9338 

1 195-2 



93422M 

*1249 



9300M 

453-6 


Raytheon 

RC9312 

451-89 



9338C 

448-145 




1174-76 




1188-125 



RM9312 

451 -92 



9338M 

448-146 



93422PC 

*1249 




1189-62 


Signetics 

N9312 

451 -97 


Fairchild 

9338 

1 198-8 


Motorola 

MCM93422C 

1174-71 


Motorola 

MC9300 

453-11 

9313 

Fairchild 

931 3C 

451 -166 



9338C 

448-147 



MCM93422M 

1174-77 




1188-29 



931 3M 

451 -167 



9338M 

448-148 

93425 

AMD 

93425C 

1176-113 


National 

DM9300 

453-15 


Signetics 

N9313 

451 -172 

9340 

AMD 

9340C 

426-58 



93425M 

1177-14 




1189-20 

9314 

AMD 

9314C 

448-40 



9340M 

426-59 


FsircMd 

93425 

*1240 


Raytheon 

RC9300 

453-19 



931 4M 

448-41 


FairchM 

9340C 

426-60 



93425AC 

1176-90 




1188-30 


Fairchild 

931 4C 

448-42 



9340M 

426-61 



9342SADC 

*12M 



RM9300 

453-20 



931 4M 

448-43 

93407 

Fairchild 

93407C 

448-160 



93425C 

*1240 




1188-31 


Motorola 

MC9314 

448-45 



93407M 

448-161 




1176-114 


Signetics 

N9300 

453-23 


Signetics 

N9314 

448-46 

9341 

AMD 

9341 C 

426-67 



9342SDC 

*1240 



S9300 

453-24 



S9314 

448-47 



9341 M 

426-68 



93425DM 

*1240 




1189-42 

9316 

AMD 

931 6C 

430-60 


FarchW 

9341 C 

426-73 



93425FM 

*1240 

9301 

AMD 

9301 C 

433-180 



931 6M 

430-61 



934 1M 

426-74 



93425M 

*1240 



9301 M 

433-179 


Fairchild 

931 6C 

430-62 


Raydwon 

RC9341 

426-88 




1177-16 


Fairchild 

9301 C 

433-183 



9316M 

430-63 



RM9341 

426-89 



93425PC 

*1240 




435-60 


Gl 

fl03-9316A 

1186-64 

93410 

Fairchild 

9341 OAC 

1173-89 


Motorola 

MCM93425C 

1176-116 



9301 M 

433-184 



R03-9316B 

1186-18 



9341 OC 

1174-5 



MCM93425M 

1177-17 




435-61 



R03-9316C 

1185-104 



9341 OM 

1174-13 


Signe8cs 

N93425 

1176-118 


Motorola 

MC9301 

434-2 


Motwola 

MC9318 

430-73 

93411 

Fairchild 

93411 AC 

1173-90 



N93425A 

1176-92 


National 

DM9301 

434-6 


National 

DM9316 

430-79 



9341 1C 

1173-108 

93427 

FairchiM 

93427 

*1258 


Signetics 

9301 

435-73 


Flaytheon 

RC9316 

430-81 



9341 1M 

1174-8 




1 194-12 

9302 

FaircMd 

9302C 

433-185 



RM9316 

430-82 

93412 

Ftarchild 

9341 2C 

1174-68 



93427C 

*1258 



9302M 

433-186 


Signetics 

9316 

430-85 



9341 2M 

1174-73 




1161-83 

9304 

AMD 

9304C 

425-99 

9317 

Fairchild 

931 7BC 

601 -136 


Motorola 

MCM93412C 

1174-69 



93427DC 

*1258 



9304M 

425-100 



931 7BM 

601 -139 



MCM93412M 

1174-74 



93427DM 

*1258 


Fairchild 

9304C 

425-101 



931 7CC 

601 -178 

93415 

AMD 

9341 5C 

1176-106 



93427FM 

*1258 



9304M 

425-102 



931 7CM 

601 -179 



934 15M 

1177-8 



93427M 

*1258 


Motorola 

MC9304 

425-105 

93174 

Fairchild 

931 74C 

439-195 




1177-42 




1161 -106 


Raytheon 

RC9304 

425-106 

9318 

AMD 

931 8C 

456-143 


FMrchM 

93415 

*12«> 



93427PC 

*1258 



RM9304 

425-107 



931 SM 

456-144 



9341 SAC 

1176-86 

93431 

Fairchild 

93431 C 

1183-89 


Signetics 

9304 

425-108 


Fairchild 

931 8C 

456-145 



9341 5ADC 

*1240 



93431 M 

1183-94 

9305 

Fairchild 

9305C 

429-84 



931 8M 

456-146 



9341SC 

*1240 

93432 

Fairchild 

93432C 

1184-13 




433-128 


Motorola 

MC9318 

456-150 




1176-107 



93432M 

1184-20 



9305M 

429-85 


National 

DM9318 

456-152 



934150C 

*1240 

93436 

FsirdM 

93436 

*1260 




433-129 

9319 

Fairchild 

931 9C 

432-93 



934150M 

*1240 




f 194-12 

9305 

AMD 

9306C 

432-134 




458-43 



9341SFM 

*1240 



93436C 

*1260 



9306M 

432-135 



931 9M 

432-94 



93415M 

*1240 




1163-14 

9307 

Fairchild 

9307C 

601-51 




458-44 




1177-10 



93436DC 

*1260 



9307M 

601 -52 

9320 

Fairchild 

9320C 

432-95 



93415PC 

*1240 



93436DM 

*1260 


Motorola 

MC9307 

601 -63 




458-45 


Fujitsu 

MBM93415A 

1176-108 



93436FM 

*1260 

93(M 

AMO 

93080 

448-20 



9320M 

432-96 



MBM93415AH 

1176-87 



93436M . 

*1260 



9308M 

448-21 




458-46 


Motorola 

MCM93415C 

1176-110 




1163-30 


Fairchiid 

9308C 

448-22 

9321 

AMD 

932 1C 

434-88 



MCM9341SM 

1177-11 



93436PC 

*1260 



930BM 

448-23 



9321 M 

434-89 


Signetics 

N93415A 

1176-89 

93438 

FabchM 

93438 

*1262 


Motorola 

MC9308 

448-27 


Fairchild 

932 1C 

434-90 




1176-112 




f 194-12 


NEC Ameiica 

|uiPe9308 

448-28 



9321 M 

434-91 

93417 

FairchiM 

93417 

*1258 



93438C 

*1262 


Raytheon 

RC9308 

448-30 

9322 

AMD 

9322C 

■ 449-53 




1 194-12 




1163-93 



RMgsoe 

448-29 



9322M 

449-54 



93417C 

*1258 



93438DC 

*1262 


Signetics 

N9308 

, 448-33 


Fairchild 

9322C 

449-57 




1161-78 



93438DM 

*1262 



S9308 

448-34 



9322M 

449-58 



93417DC 

*1258 



93438FM 

*1262 

9309 

AMD 

AM930g 

1 151-2 


Motorola 

MC9322 

449-67 



93417DM 

*1256 



93438M 

*1262 



9309C 

451-40 


Nadonal 

DM9322 

449-71 



93417FM 

*1258 




1164-18 



9309M 

451-41 


Flaytheon 

RC9322 

449-77 



93417M 

*1258 



9343SPC 

*1262 


FaircMd 

9309C 

451 -42 



RM9322 

449-78 




1161 -98 

9344 

Fairchild 

9344C 

425-145 



9309M 

451-43 


Signetics 

N9322 

449-81 



S3417PC 

*1258 



9344M 

425-146 


Motorola 

MC9309 

451 -45 

9324 

AMD 

9324C 

427-60 

93419 

FabchM 

93419C 

*1255 

93441 

Fairchild 

93441 C 

1183-91 


National 

DM9309 

451-47 



9324M 

427-61 




1173-31 



93441 M 

1183-96 


I^EC America 

fiPB9309 

451-48 


Fairchild 

9324C 

427-64 



93419M 

*1255 

93442 

Fairchild 

93442C 

1184-14 


Signetics 

N9309 

451 -49 



9324M 

427-65 




1173-34 



93442M 

1184-22 



S9309 

451 -50 


Motorote 

MC9324 

427-74 


Fujitsu 

MBMg3419 

1173-32 

93446 

FabchM 

93446 

*1260 

9310 

AMO 

931 00 

431 -182 


Signetics 

N9324 

427-80 

9342 

AMD 

9342C 

426-145 



93446C 

*1260 



931 OM 

431 -183 



S9324 

427-81 



9342M 

426-146 




1163-18 


Fairchild 

93100 

431 -166 

9328 

AMD 

9328C 

455-58 


Fairchiid 

9342C 

426-149 



93446DC 

*1260 
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93446 

Fairchild 

93446DM 

*1260 

93471 

Fairchild 

93471 M 

*1234 

9407 

Fairchild 

9407 

*1893 

9440 

Fairchild 

9440C 

*1903 



93446FM 

*1260 




1180-76 



9407C 

*1893 




1762-89 



93446M 

*1260 



M471PC 

*1234 




1751 -136 



9440M 

*1903 




1163-36 

9348 

Fairchiid 

9348C 

457-36 



9407M 

*1893 




1762-90 



93446PC 

*1260 



9348M 

457-37 




1751-137 

9441 

Fairchild 

944 1C 

1762-93 

33448 

pairchiid 

93448 

*1262 

93481 

Fairchild 

93481 

1169-40 

9408 

Fairchild 

9408 

*1893 

9442 

Fairchild 

9442C 

1762-95 




1! 194-12 



93481 A 

1169-38 



9408A 

*1893 

946 

NEC America jnPD946 

853-188 



9344SC 

*1262 



9348 IB 

1169-37 



9408AC 

*1893 

947 

NEC America jxPD947 

853-189 




1163-98 

93546 

Fairchild 

93546M 

427-119 




1751 -121 

95H00 

Fairchitd 

F95H00C 

421 -17 



93448DC 

*1262 

936 

Reticon 

RL936 

916-150 



9408AM 

*1893 



95H00C 

1189-86 



93448DM 

*1262 

9360 

AMD 

9360C 

432-172 




1751-124 

95H90 

Fairchild 

95H90C 

462-13 



9344SFM 

*1262 



9360M 

432-173 



9408C 

*1893 




899-16 



93448M 

*1262 


Raytheon 

RC9360 

432-189 




1751 -120 



95H90M 

462-14 




1164-29 



RM9360 

432-190 



9408M 

*1893 




899-17 



93448PC 

*i:»2 

9364 

Gl 

R03-9364B 

1186-102 




1751-123 

95H91 

Fairchild 

95H91C 

461-136 

Q345O 


93450 


S35C 

A'vtO 

3366C 

430 - i 83 

9409 

Farcnna 

9409 

*1893 




898-193 



93450C 

*1266 



9366M 

430-184 




1754-147 



95H91M 

898-194 




1165 -82 


Raytheon 

RC9366 

430-200 




1724-2 

950 

NEC America f»PD950 

853-190 



93450DC 

*1266 



RM9366 

430-201 



9409AC 

427-28 


Plessey 

TBA950 

859-93 



93450OM 

*1266 

9368 

Fairoh'.ld 

93680 

601 -28 



9409AM 

427-29 

9500 

G'l 

AY5-9500 

900-123 



934S6FM 

*1^ 

9370 

Fairchild 

9370C 

601 118 

941 

3 

1 

fLPD941 

853-186 




I 170-13 



934S0M 

*1266 

9374 

Fairchild 

9374C 

601 -41 

9410 

Fairchild 

9410 

*1893 




11 170-14 




1165-106 

9386 

Fairchild 

9386C 

446-90 



9410C 

*1893 



R03-9500 

856-10 



93450PC 

*1266 



9386M 

446-91 




449-42 




1186-60 

93451 

Fairchild 

93451 

*1266 

940 

NEC America /tPD940 

853-185 




1171 -103 

95000 

Fairchild 

F95000 

421 -18 



93451C 

*1266 


Plessey 

TBA940 

859-92 




1751 -173 




1189-88 




1165-83 


SGS 

TCA940 

852-137 



9410M 

•1893 

95002 

Fairchild 

F95002 

421-3 



934S10C 

*1266 




1 168-15 




449-43 

95003 

Fairchitd 

F95003 

421 -7 



934S10M 

*1266 



TCA940E 

852-107 




1751 -174 

95004 

Fairchiid 

F95004 

420-168 



93451FM 

*1266 


Telefunken 

TCA940 

852-117 


Gl 

AY3-9410 

901-68 

9501 

Gl 

RO3-9501 

856-11 



93451M 

*1266 

9400 

Gl 

AY3-9400 

901-65 

9411 

Fairchild 

9411 

*1893 




1186-61 




1165-112 


Teledyne S 

9400 

916-96 



941 1C 

*1893 




1753-117 



93451 PC 

*1266 




919A-35 




*1894 

95010 

Fairchild 

F95010 

420-154 

93452 

FaitcMId 

93452 

*1264 




1 180-11 




457-49 

95016 

Fairchild 

F95016 

420-152 




1 194-12 

9401 

AMD 

9401 C 

1187-100 




604-6 

9502 

Gl 

RO3-9502 

1186-63 



93452C 

*1264 



9401 M 

1187-101 




1751 -166 




1753-118 




1165-11 


Fairchild 

0401 

*1893 



9411DC 

*1894 

95029 

Fairchild 

F95029 

420-156 



934520C 

*1264 



9401C 

*1893 



941 1FC 

*1894 

9503 . 

Gl 

RO3-9503 

856-12 



934520M 

*1264 




*1894 



9411M 

*1893 




1753-115 



93452FM 

*1264 




457-45 




*1894 

951 

BEI 

FM951 

901 -4 



934S2M 

*1264 




604-2 




604-8 


NEC America ;tPD951 

853-191 




1165-40 




1751-164 




1751 -170 

95101 

Fairchild 

F95101 

421 -13 



934S2PC 

*1264 



94010C 

*1B94 

9412 

Fairchild 

941 2C 

1751-156 

95102 

Fairchild 

F95102 

421 -11 

93453 

Fairchild 

93453 

*1264 



9401FC 

*1894 



9412M 

1751 -157 

95103 

Fairchild 

F95103 

421 -9 




1 194-12 



9401 M 

*1893 

9413 

Fairchild 

9413 

427-30 

95105 

Fairchild 

F95105 

421 -5 



934S3C 

*1264 




*1894 




1754-1501 

95106 

Fairchild 

F95106 

420-166 




1165-13 




457-47 

.9414 

Fairchild 

9414-1 

457-108 

95107 

Fairchild 

F95107 

420-160 



93453DC 

*1264 




604-4 




1751 -151 

95109 

Fairchild 

F95109 

421 -1 



93453DM 

*1264 




1751-166 



9414-2 

457-109 

9511 

AMD 

9511 

460-5 



93453FM 

*1264 



9401PC 

*1894 




1751 -152 




1763-66 



93453M 

*1264 


Gl 

AY3-9401 

901 -66 



9414-3 

457-110 



9511-4 

460-6 




1165-46 

9403 

FairchM 

9403 

*1893 




1751 -153 




1763-67 



33453PC 

*1264 



9403C 

*1893 



9414-4 

457-111 



951 1C 

1760-60 

93454 

FsirchHd 

93454C 

1184 -85 




*1896 




1751 -154 



951 1M 

1760-61 



93454M 

1184-92 




1159-57 

9415 

Fairchild 

9415 

617-12 

95T10 

Fairchild 

F95110 

420-162 

93457 

Fairchild 

93457C 

1183-24 




1751 -141 




1755-117 

95111 

FaircKId 

F951 1 1 

420-164 



93457M 

1 1 83 -32 



9403DC 

•1896 

9416 

Fairchild 

9416 

617-19 

95115 

Fairchild 

F95115 

421 -24 

93458 

Fairchild 

93458 

*1269 



0403FC 

*1896 




1755-118 

95116 

FaireWd 

F95116 

421 -22 




1160-2 



9403M 

*1893 

9417 

Fairchild 

9417 

617-26 

95124 

Fairchild 

F95124 

421 -20 



93458DC 

*1269 




*1896 




1755-119 

9513 

AMD 

9513 

1760-130 



93458FM 

*1269 




1159-59 

9419 

Fairchild 

9419 

459-155 

95130 

Fairchild 

F95130 

421 -15 



93458PC 

*1269 




1751 -143 




1755-9 

9517 

AMD 

9517C 

1760-144 

93459 

Fairchild 

93459 

*1269 



9403PC 

*1896 

9420 

Fairchild 

9420 

1754-185 



951 7M 

1760-145 




1160-7 

9404 

Fairchiid 

9404 

*1893 

9421 

Fairchild 

9421 

459-158 


DDC 

9517 

919-2 



93459DC 

*1269 



0404C 

*1893 




1755-10 

9518 

DDC 

9518 

919-3 



93459FM 

*1260 




1751 -132 

9423 

Fairchild 

9423 

*1893 

9519 

AMD 

951 9C 

1761 -25 



93459PC 

*1269 



9404M 

*1893 




1159-87 



9519M 

1761 -26 

93464 

Fairchild 

93464C 

1184-86 




1751 -133 



9423C 

*1893 

952 

BEI 

FM952 

901 -5 



93464M 

1184-93 

9405 

Fairchild 

940SA 

*1893 




*1896 


NEC America uPD952 

853-192 

93467 

Fairchild 

93467C 

1183-26 



940SAC 

*1893 




1751 -147 

95231 

Fairchild 

F95231 

420-158 



93467M 

1183-37 




427-13 



9423DC 

*1696 

953 

BEI 

FM953 

901 -6 

93470 

Fairchild 

93470 

*1234 




1751 -127 



9423FC 

*1896 

954 

BEI 

FM954 

901 -7 



93470C 

*1234 



940SAM 

*1893 



9423M 

*1893 

955 

Siemens 

TCA955 

856-89 




1180-62 




427-14 




*1896 




917-56 



93470DC 

*1234 




1751 -129 




1751 -149 

9551 

AMD 

9551 

1 202-19 



93470DM 

*1234 



9405C 

*1893 



9423PC 

*1896 



9551C 

1760-115 



93470FM 

*1234 




1751 -126 

9424 

Fairchiid 

9424 

1755-75 



9551 M 

1760-116 



93470M 

*1234 



940SM 

*1893 

9425 

Fairchild 

9425 

615-37 

9555 

AMD 

9555 

f 202-19 




1180-75 




1751-128 




1755-120 



9555C 

1761-38 



93470PC 

*1234 

9406 

FaircMId 

9406 

*1893 

9426 

Fairchild 

9426 

615-45 



9555M 

1761 -39 

93471 

Fairchild 

93471 

*1234 



9406C 

*1893 




1755-121 

96LS02 

Fairchild 

96LS02 

* 472 



93471C 

*1234 




1159-93 

9427 

Fairchild 

9427 

615-47 



96LS02C 

* 472 




1180-63 




1751-159 




1755-122 




452-147 



93471 DC 

*1234 



0406M 

*1893 

943 

NEC America )iPD943 

853-187 



96LS02M 

* 472 



93471 DM 

*1234 




1159-94 

9440 

FtfrcMId 

9440 

*1903 




452-148 



93471 FM 

*1234 




1751 -160 




1726-1 

96LS32 

Fairchild 

96LS32 

* 479 
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96LS32 

Fairchild 

96LS32 

619-12 

9624 

Fairchild 

9624C 

455-100 

9711 

National 

AM9711 

*1076 

9914 

OEI 

9914 

864-34 

96L02 

Fairchild 

96L02C 

452-134 



9624M 

455-101 



AM9711C 

*1076 




867-86 



96L02M 

452-135 

9625 

Fairchild 

9625C 

455-81 




573-76 




888-4 

96S02 

Fairchild 

96S02 

* 472 



962SM 

455-82 

9712 

National 

AM9712 

*1076 


Tl 

TMS9914 

1762-136 



96S02C 

* 472 

9627 

Fairchild 

9627C 

613-15 



AM9712C 

*1076 

9915 

OEI 

9915 

846-55 




452-151 



9627M 

613-16 




573 -83 

9916 

OEI 

9916 

864-48 



96S02M 

* 472 

9634 

Fairchild 

9634 

f 160-1 

980 

Signetics 

TCA980 

839-146 




867-88 




452-152 



9634C 

609-43 

9801 

Gl 

AY5-9801 

900-146 




888-3 

96S32 

Fairchild 

96S32 

* 479 



9634M 

609-44 

9802 

Gl 

AY5-9802 

900-147 


Tl 

TMS9916 

1762-120 




619-13 

9635 

Fairchild 

9635 

1 160-1 

9803 

Gl 

AY5-9803 

900-148 

9917 

OEI 

9917 

864-59 

960 

Signetics 

TAA960 

839-25 

9636 

Fairchild 

9636 

1 160-1 

9804 

Gl 

AY5-9804 

900-149 




867-131 

9600 

AMD 

9600C 

452-74 



9636AC 

606-1 

9805 

Gl 

AY5-9805 

900-150 




888-28 



9600M 

452-75 



g636AM 

606-2 

9806 

Gl 

AY5-9806 

900-151 

9922 

Tl 

TMS9922 

1762-121 


Fairchild 

9600C 

452-78 

96364 

NPC 

SFF96364 

1763-89 

9807 

Gl 

AY5-9807 

900-152 

9923 

Tl 

TMS9923 

1763-74 



9600M 

452-79 

96366 

NPC 

SFF96366 

1763-91 

9808 

Gl 

AY5-9806 

900-153 

9927 

Tl 

TMS9927 

1762-123 


Gl 

AY9-9600 

900-96 

9637 

Fairchild 

9637 

1 160-1 

9818 

Tl 

SBP9818C 

1185-96 




1763-97 



RA3-9600 

856-9 



■ 9637C 

612^33 



SBP9818M 

1185-97 

9932 

OEI 

9932 

864-39 

9601 

AMD 

9601 C 

452-60 



9637M 

612-34 

9821 

Gl 

AY5-9821 

900-154 




867-124 



9601 M 

452-61 

9638 

FaircNId 

9638 

H 160-1 


Gl 

AY5-9822 

900-155 




888-29 


Fairchild 

9601 C 

452-62 



9638C 

609-39 


Gl 

AY5-9823 

900-156 

9940 

AMI 

S9940 

*1850 



9601 M 

452-63 



9638M 

609-40 

9824 

Gl 

AY5-9824 

900-157 




1762-109 


Motorola 

MC9601 

452-65 

9640 

Fairchild 

9640 

1 160-1 

9825 

Gl 

AY5-9825 

900-158 


Tl 

TMS9940 

1723-1 


National 

DM9601 

452-68 



9640C 

458-146 

9826 

Gl 

AY5-9826 

900-159 


1762-110 


Raytheon 

RF9601 

452-70 




617-42 

9827 

Gl 

AY5-9827 

900-160 



TMS9940E 

1749-4 

9602 

AMD 

9602C 

452-130 



9640M 

458-147 

9828 

Gl 

AY5-9828 

900-161 



1762-112 



9602M 

452-131 




617-33 

99 

National 

AF99 

901-25 

9960 

Tl 

SBP9960C 

1762-164 


Fairchild 

9602C 

452-136 

9641 

Fairchild 

9641 C 

458-148 




915-30 



SBP9960M 

1762-165 



9602M 

452-137 




617-43 

990 

Fairchild 

TBA990 

858-101 

9961 

Tl 

SBP9961C 

1762-167 


Motorola 

MC9602 

452-139 



9641 M 

458-149 


National 

TBA990 

858-130 

9962 

Tl 

SBP9961M 

1762-168 


National 

DM9602 

452-141 




617-34 


Plessey 

TBA990 

858-157 

SBP9962C 

1762-170 


NEC America uF^602 

452-142 

9642 

Fairchild 

9642C 

617-50 


Signetics 

TBA990 

859-3 

9963 

OEI 

SBP9962M 

1762-171 


Raytheon 

RF9602 

452-144 



9642M 

617-39 


Telefunken 

TBA990 

859-37 

9963 

839-33 


Signetics 

N9602 

452-145 

9643 

Fairchild 

9643 

619-122 


AMI 

S9900 

*1840 


Tl 

SBP9963C 



S9602 

452-146 

9644 

Fairchild 

9644 

619-112 




1762-97 


1 762 -1 74 

96101 

Fairchild 

96101 

436-60 

9645 

Fairchild 

9645 

619-106 




1722-4 

9980 

AMI 

SBP9963M 

S9980 

1762-176 



961 01 C 

607-5 

9646 

Fairchild 

9646 

619-38 


Gl 

AY3-9900 

900-38 

1762-98 



961 01 M 

607-6 

965 

Siemens 

TCA965 

919A-41 


Tl 

SBP9900A 

1747-3 




96106 

Fairchild 

96106 

612-10 

9660 

AMI 

S9660 

856-183 



SBP9900AC 

1762-102 


SMC 

Tl 

SMC9980 

TMS9980 

TMS9980A 

S9981 

1723-2 

1762-100 

1746-3 

1750-1 

1762-105 

*1851 

1762-99 

9612 

Fairchild 

9612 

961 2C 

1 160-1 
608-55 

9664 

Fairdild 

9664AC 

9664BC 

603-5 

603-6 



^P9900AE 

SBP9900AM 

1762-101 

1762-103 




961 2EC 

608-57 



9664C 

603-4 



TMS9900 

1762-104 




961 2M 

- 608-56 

9665 

Farchild 

9665 

622-109 




1749-3 

9981 

AMI 

9613 

Fairchild 

9613 

1 160-1 




843-92 




f 200-8 



961 3C 

613-3 

9666 

FairchNd 

9666 

622-125 




1 200-9 


Tl 

TMS9981 

1762-106 



961 3M 

613-4 




843-93 




1 207-12 

9985 

Tl 

TMS9985 

1762-107 

9614 

AMD 

9614 

? 155-14 

9667 

Fairchild 

9667 

622-77 




1 207-14 




961 4C 

608-58 




843-94 


AMI 

S9901 

*1844 

9996 

AMI 

S9996 

1183-7 



961 4M 

608-59 

9668 

Fairchild 

9668 

622-96 




1762-147 


Fairchild 

9614 

fl 160-1 




843-95 


Tl 

TMS9901 

1762-148 







961 4C 

608-60 

97C09 

National 

AM97C09 

*1073 


AMI 

S9902 

*1846 







9614M 

608-61 




573-107 




1762-155 






Tl 

961 4C 

609-3 



AM97C09C 

*1073 


Tl 

TMS9902 ^ 

1762-157 





9615 

AMD 

9615 

1 155-14 

97C10 

National 

AM97C10C 

573-114 

9903 

AMI 

S9903 

*1848 







961 5C 

612-43 

97C11 

National 

AM97C11 

*1076 




1762-151 







961 5M 

612-44 



AM97C11C 

*1076 


Tl 

TMS9903 

1762-152 






Fairchild 

9615 

f 160-1 




573-75 

9904 

AMI 

S9904 

1762-114 







961 5C 

612-45 ' 

97C12 

National 

AM97C12 

*1076 


Tl 

TIM9904 

1762-118 







961 5M 

612-46 



AM97C12C 

*1076 


Tl 

TIM9905 

1762-134 





9616 

AMD 

961 6C 

606-36 




573-82 

9906 

OEI 

9906 

864-56 







961 6M 

606-37 

970 

Fairchild 

TBA970 

840-1(» 




667-92 






Fairchild 

9616 

606-38 




860-139 




885-52 








1 159-16 


Signetics 

TAA970 

839-145 


Tl 

TIM9906 

1762-161 








1 160-1 

9702 

AMD 

9702-1 

1162-63 

9907 

Tl 

TIM9907 

1762-140 







961 6E 

606-39 

9706 

Fairchild 

/iA9706 

859-140 


OEI 

9908 

864-58 







9616M 

606-40 



fiA9706A 

859-141 




867-93 





9617 

AMD 

961 7C 

611-21 



^iA9706AC 

- 585-24 




888-30 







961 7M 

611-22 



(iA9706AM 

585-25 


Tl 


1762-144 






Fairchild 

9617 

159-16 



HA9706C 

585-22 

9909 

OEI 

9909 

864-30 








1 160-1 



J1A9706M 

585-23 




867-94 







961 7C 

61 1 -23 

9708 

AMD 

AM9708 

1166-96 




888-25 





9620 

AMD 

9620 

1 155-14 


Fairchild 

fxA9708 

* 944 


Tl 

TMS9909 

1762-128 







9620C 

612-39 




916-1 

991 

Siemens 

TAA991 

851 -69 







9620M 

612-37 




1763-59 



TCA991 

842-183 






Fairchild 

9620C 

612-40 



;iA9708C 

* 944 

9910 

OEI 

9910 

839-30 







9620M 

612-38 




580-6 




862-48 





9621 

AMD 

9621 

1 155-14 



)xA9708M 

* 944 

9911 

AMI 

S9911 

1762-125 







9621 C 

606-9 




580-7 


OEI 

9911 

839-39 







9621 M 

606-10 


Tl 

SBP9708C 

425-174 




862-26 






FairchW 

9621 

606-11 




1762-178 


Tl 

TMS991 1 

1762-126 







9621 M 

606-12 



SBP9708M 

425-175 

9912 

OEI 

9912 

864-14 






Raytheon 

RC9621 

606-13 




1763-2 




864-38 







RM9621 

606-14 

9709 

National 

AM9709 

*1073 




867-95 





9622 

FamchHd 

9622C 

613-18 



AM9709C 

*1073 




867-1 Irt 







9622M 

613-20 




573-108 




887-45 






Raytheon 

RC9622 

613-19 

971 

Siemens 

TCA971 

842-182 

9913 

OEI 

9913 

840-20 







RM9622 

613-21 

9710 

National 

AM9710C 

573-115 

9914 

OEI 

9914 

863-133 






Arranged alphanumerically from left to right. 
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Q. yeari of experience in 

United 


Electronic.) DivDion 



eem/ELECTRONIC ENGINEERS 
MASTER CATALOG- 

The "blue-ribbon” catalog /directory 
that has become "the standard of the 
industry” for electronic engineers, 
buyers and specifiers. 


1C MASTER AND THE 
UPDATES- 

The only complete single-source direc- 
tory including all 1C devices manufac- 
tured in the United States. Updated 
three times yearly v^ith accumulative 
supplements. 


catalcxjinq, 22 editiom of 06 
Technical Publications 




eem FILE SYSTEM - 

The only filing system designed espe- 
cially for the electronics engineer. 
Instant retrieval and organization of 
data sheets and catalogs. 

UNITED COST AND 
PRICING SERVICES- 


Electronic Distributors 

MASTER CATALOG- 

The only national catalog designed 
exclusively for distributors and their 
customers featuring electronic parts, 
instruments and equipment. 


ELECTRONIC PRODUCTS 
MAGAZINE - 

The products magazine ... A 100% 
product-oriented magazine including 
hundreds of new products and special 
features every month. 


The electronic distributors’ proven 
method of being up to the minute on 
his cost and selling prices. 

UTP CUSTOM CATALOGS - 

The Cadillac of individualized cata- 
logs for the electronic parts distribu- 
tor, featuring solely his lines and 



services. 

645 Stewart Avenue. Garden City. New York 11530 / 516 222- 2500 



PART NUMBER GUIDE 

Each 1C manufacturer has his own special method of identifying products, usually through a system of logos, device number 
prefixes and suffixes. This Part Number Guide is arranged alphabetically by manufacturer and describes each company’s part 
number system. JAN nomenclature is also covered. 


Part Number 

Manufacturer Prefix Suffix Example 


ADVANCED 
MICRO DEVICES 



Note; Alternate source 
devices follow original 
manufacturer’s part 
number and marking system. 


Functional Group 

25 MSI 

26 Computer Interface 

27 Bipolar Memory 
28.M0S 

29 Bipolar Microprocessor 

90 MOS 

91 MOS 

92 MOS 

94 MOS 

95 MOS 
Type 

L Low Power 
S Schottky 

LS Low Power Schottky 
(Blank) Standard 


Package 

D Hermetic DIP 
P Molded 
F Flat 
X Dice 

Temperature Range 

C Commercial 
M Military 


Prefix Device Suffix 

Mm Tos Fm 

_r 

Functional 

Group 

Type 

Device Number 

Package 

Temperature Range 


AMERICAN Family 

MICROSYSTEMS ^ 

AIMII. 

(Current) 



(Discontinued) 


Package Type 

P Plastic 
E Cer-DIP 
S SLAM 

C Ceramic (Three Layer) 

T TO Type 
Package/ Pins 
C 22 Pin Plastic or Cer-DIP 
D 14 Pin Plastic or Ceramic 
F 12 Pin TO 

H 16 Pin Cer-DIP, SLAM, or Ceramic 
I 28 Pin Cer-DIP or SLAM 
L 24 Pin Cer-DIP or SLAM 
M 40 Pin SLAM 
P 18 Pin Plastic or Cer-DIP 
T 40 Pin Plastic 
U 16 Pin Plastic 
W 24 Pin Plastic 
Z 28 Pin Piastic 


Prefix Device Suffix 

“S 103X-Z F" 

Family 

Version 

Package Type 


ANALOG DEVICES 

ANALOG 
DEVICES 



AD Analog Devices 


ICs are marked with an AD prefix. 


Temperature Range 
A,6,C Industrial Range 
J,K,L Commercial Range 
S,T,U Military Range 
Package 

D 8 Pin Ceramic DIP 
DN Ceramic DIP 
F Ceramic Flatpack 
H TO-5 Type Can 
N Plastic DIP 


BECKMAN 

INSTRUMENTS, INC. 

BECKMAN 


! Beckman^! 

i — . _j 

(Discontinued) 


Family (Model Number) 

801-809, 851-859 Voltage Regulators 
811-816, 862, 863 Ladder Networks 
822, 823, 833, 866 Amplifiers 
840 Voltage References 
845-872, 877 D/A Converters 
873, 876 A/D Converters 
882, 883 Active Filters 


Package Type 
M Metal 
C Ceramic 
G Glass 

Version (Function) 
I Current 
V Voltage 

Accuracy Level 
D1 Best Level 
D2 


BURR-BROWN Temperature 

H.J,K,L 0°Cto +70°C 

BURR-BROWN R,S,T -55<’C to +125»C 

A,B.C -25°Cto+85®C 

Package 
M Metal 
P Plastic 

Q MIL-883 Screening 



Prefix Device Suffix 

“ad 7516 W 

Temperature Range 1 

Package 


Prefix Device 

87T 85 MY 

Family 

Model No. 

Package Type — 

Version (Function)-* 
Accuracy Level 

Prefix Device 

3532 

Temperature Range - 

Package 

MIL-883 Screening - 


Suffix 

“dT 


Suffix 


AMQ 
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PART NUMBER GUIDE 

Part Number 

Manufacturer 

Prefix 


Suffix Example 


CHERRY 

SEMICONDUCTOR 
(Micro Components) 


CS Cherry Semiconductor 
D Diode Flip Chip 
N NPN Flip Chip 
P PNP Flip Chip 


(Older ICs may be marked with MCC 
prefix instead of CS prefix.) 


Package 

0 Loose Component 
D Dual-ln-Line 

P “Pill,” Small Round Package 
T TO-Can 

4 4 Leads 
8 8 Leads 

Circuit Style 
B National Dual Source 

5 Signetics Dual Source 


Prefix Device 

"CS 

CS 555 

D 823 

Package/ Circuit— 


Suffix 

0D8 

B 

J 


DATEL SYSTEMS 

B 


Family 

ADC A/D Converters 
AM Amplifiers 
DAC D/A Converters 
DAS Data Acquisition System 
FIT Filters 
MV. MX Multiplexer 
SHM Sample-Hold 
VF Voltage to Freq. Converters 


Package — Monolithic 

1 14 Pin DIP 

2 TO-99 

Seal — Hybrid 
G Epoxy 
M Hermetic 

Temperature 

C 0°C to 70®C 
M -55°C to 125°C 
R -25°C to +85°C 


Prefix Device Suffix 

"am 490 ^ 

Package ' 

Selection — 

DAC HZ12B G C 

Seal 1 

Temperature — — 


ELECTRONIC 

ARRAYS 



Note: Alternate source 
devices follow original 
manufacturer’s part 
number and marking system. 


Family 

10 Static Shift Register 
12 Dynamic Shift Register 
15 N Channel ROM 
20 Keyboard Encoder 
3X Dynamic ROM 
4X Static ROM 
Clock Circuit 
EPROM 


Package 
D Hermetic DIP 
F Flat Pack 
P Molded DIP 
T TO-Can 
X Dice 

Temperature Range 

C 0® to 70°C 
I -55°Cto85°C 
L -55°ttolOO®C 
M -55°C to 125°C 
X Other 


Prefix Device Suffix 


EA 

Family 


1500A 

J 


Package 



Temperature Range 


EMM/SEMI 

A. Semi Product 

EiIIIIIsemi, INC. 


Special Application 
B Reduced Power Supply Level 
Operation 

L Very Low Power Operation 
M MIL-STD-883, Condition B 

Electrical Variation 
U Standard 
A Variation A 
B Variation B, etc. 


Temperature Range 
C 0°C to -f 70®C 
D 0°C to -p 70°C Plus 
168 Hour Supplemental Burn-in 
M -55°Cto -H25°CPIus 
168 Hour Supplemental Burn-in 

5 -35°Cto -f85°CPIus 

168 Hour Supplemental Burn-in 

Package 

A DIP, Ceramic, 18 Pin 
B DIP, Plastic, 18 Pin 
C DIP, Ceramic, 22 Pin 
D DIP, CERDIP, Ceramic, 22 Pin 
E DIP, CERDIP, Ceramic, 18 Pin 

6 Chip Carrier, Ceramic, 

Leadless, 22 Pin 

P DIP, Plastic, 22 Pin 


Prefix Device Suffix 

“M 42M UCC 

I 

Special 

Application 

Electrical Variation 

Temperature Range 

Package 
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PART NUMBER GUIDE 

Part Number 

Manufacturer 

Prefix 


Suffix Example 


EXAR INTEGRATED XR Exar 
SYSTEMS 



Grade 

C Commercial 

M Military (Ceramic package and 
-55°C to 125°C) 

{) The absence of C or M 
Indicates a Commercial 
Part with Tighter Specs 

Package 
D Dice 
P Plastic 
N Ceramic 

T TO-99, TO-lOO, TO-101 Metal Can 


Prefix Device Suffix 

___ _ ^ 

Grade 1 

Package 


FAIRCHILD 



(Current) 


F Fairchild 
SH Hybrid 
pA Linear 


F=/=\IF;| CHILD 

(Current) 



(Discontinued) 


Note: Alternate source 
devices follow original 
manufacturer's part 
number and marking systems. 


Package 

D Ceramic DIP 
E Plastic Can 
F Flat Pac 
H Metal Can 

J Metal Power Package (TO-66) 

K Metal Power Package (TO-3) 

P Plastic DIP 
R Ceramic Mini DIP 
T Mini DIP 

U Power Package (Molded, TO-220) 
W Plastic TO-92 


Prefix Device Suffix 
741 Im 

Electrical Class 1 

(if used) 

Package • 

Temperature 


Temperature — 

Check Device Data for Specific Values 
C 0°C to 70°C/75®C 
(CMOS -40°C to 85°C) 

L MOS -55®Cto85°C 
Hybrid -20°C to 85°C 
M -55°Ctol25°C 


FUJITSU 



FUJITSU LIMITED 


MB Micro Block 
MBM Micro Block Modified and 
Industry Standard Numbers 


Speed 

N Slowest 

E 

H 

V Fastest 

Package 
C Ceramic 
M Molded (Plastic) 


Prefix Device Suffix 
lii 8227 E M 

Speed ^ ' I 

Package 1 


GENERAL 

INSTRUMENT 



Designation Package Identification 

CU Array (Not Marked on Package) 


AY Array 

01 

Dice 

DL Shift Register Dynamic > 50 Bits 

12 

8 Lead DIP 

DS Shift Register Dynamic < 50 Bits 

14 

TO-5 4 Lead 

LC Linear Circuit 

15 

TO-78 8 Lead 

LG Logic Cells 

16 

TO-5 8 Lead 

MEN N and P Channel FETs 

17 

TO-5 8 Lead High Profile 

MU Multiplexer 

21 

TO-5 10 Lead 

RA RAM 

22 

TO-5 10 Lead Isolated 

RO ROM 

23 

TO-lOO 10 Lead 

SL Shift Register Static > 50 Bits 

29 

24 Lead Plastic DIP 

SS Shift Register Static < 50 Bits 

30 

31 

14 Lead Plastic DIP 

16 Lead Plastic DIP 

Temperature and Processing 

32 

24 Lead Plastic DIP 

D MTOS -55°Cto85°C 

33 

40 Lead Plastic DIP 

1 MTOS 0°C to 70°C 

35 

36 Lead Plastic Flat Pack 

4 N Channel 

51 

TO-8 12 Lead Low Profile 

5 MTNS O^’C to 70°C 

55 

16 Lead DIP 

6 -55°C to 125°C 

60 

10 Lead Flat Pack 

7 MTNS 

61 

14 Lead Flat Pack 


Prefix Device Suffix 

■ro^ wm W 

Ti — iT T 

Desig- 

nation 

Temp, and 
Processing 

Description — 

Package Identification — 
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PART NUMBER GUIDE 

Part Number 

Manufacturer 

Prefix 


Suffix Example 


GENERAL 8 Silicon Gate -55°C to 125°C 

INSTRUMENT (cont) ® 

Description — Multiplexers 

WX Indicates Typical Rds(on) 

In Hundred Ohms Steps: 

01 < 100 ohms 

02 < 200 ohms 

03 < 300 ohms, etc. 

YZ Total Number of Channels 

Custom 

Custom Number Assigned 

ROM/RAM 

WXYZ Total Number of Bits 

Shift Registers 

W Indicates the Number of 
Redundant Configurations: 

1 Single 3 Triple 

2 Dual 4 Quad, etc. 

XYZ Total No. of Bits per Configuration 

Arrays/ Linear/ Logic 
WXYZ Arbitrary Number Assigned 



62 16 Lead Flat Pack 

63 20 Lead Flat Pack 

64 24 Lead Flat Pack 

65 40 Lead Fiat Pack 

66 36 Lead 

68 44 Lead Flat Pack 

69 14 Lead DIP 

71 16 Lead DIP 

72 24 Lead DIP .6 NHL Centers 

73 24 Lead DIP .5 MIL Centers 

74 40 Lead DIP .6 MIL Centers 

75 40 Lead DIP 1.05 MIL Centers 

76 28 Lead DIP 

77 18 Lead DIP 

79 24 Lead DIP .6 MIL Centers 

80 14 Lead Ceramic RIP 

81 16 Lead Ceramic DIP 


HARRIS 



Family 
A Analog 
B PC Board 
D Digital 
I Interface 
M Memory 
S Programs Division 

Package 

1 DIP 

2 TO-5 Type 

3 Plastic DIL 

4 Leadless 
7 Mini DIP 
9 Flat Pack 
0 Chip Form 

Exceptions 

HPROMX-0512 


Temperature Range 
2..-55°C to 125°C 

4 -25°Cto85°C 

5 0°C to 75°C 

6 25°C Probe 

8 Dash 8 Program, MfL-STD-883, 
Class B — Example: HA-2700-8 

9 -40°Cto85°C 


Prefix Device Suffix 



Family 

Package 




7620 


Temperature Range 


5 


HITACHI 

Type 

HA Analog 

HD Digital 

HM Memory (RAM) 

HN Memory (ROM) 

Package 

P Plastic 

0 

Hitachi 




Prefix Device Suffix 

HM 472114 AP 



Modification 


Package 


HUGHES AIRCRAFT 

P 

I HUGHES I 

I J 


Prefix Family 

H Standard CMP Microprocessor 
S Special CTR Counter 
CDS Custom 

DSR Dynamic Shift Register 
SSR Static Shift Register 
SUB Subsystem 
MUL Multiple 

DIG Discrete Insulated Gate 
DGP Discrete General Purpose 
DSW Discrete Switch 
PLA Programmable Logic Array 


Package 

D Cerdip or Ceramic DIP 
F Flat Pack 
P Plastic DIP 
T TO 


Prefix Device Suffix 

HCTR 0320 D“ 

I • 

Family 

Package 
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1C MASTER 


PART NUMBER GUIDE 


Manufacturer 


Part Number 

PreftT 


Suffix 


Example 


HYBRID SYSTEMS 

Hybrid Systems 

1 ^ 


Family 

DAC3 Digital to Analog Converter 
ADCS Analog to Digital Converter 
R6 Precision Voltage Reference 


Processing 

C Commercial Industrial Use 
B Per MIL-STD883B, Class B 

Resolution 

8 8-Bits Binary 

10 10 Bits Binary 

11 11-Bits Binary 

12 12-Bits Binary 
14 14-Bits Binary 
16 16-Bits Binary 
20 20-Bits Binary 
2D 2-Decade BCD 
3D 3-Decade BCD 
4D 4-Decaue BCD 


Prefix Device Suffix 


DAC3 31 

Processing 


C-14 

JT 


Resolution 


INTEL 

Intel i 


Package 

B CerDIP (Ceramic or Window Lid) 
(Hermetic) 

C Ceramic (Metal Lid) DIP (Hermetic) 

D CerDIP (Glass Seal) DIP (Hermetic) 

P Plastic DIP 

M Metal Can Package (Hermetic) 

On military temperature devices /B indicates 
MIL-STD-883 level B processing; /C, level C 
processing. 


Prefix Device Suffix 

p sToi r 

C 8080 A 

M D 3601 /C 

I ' 

Military Temp. 

Package 

Suffix 


INTERNATIONAL 

MICROCIRCUITS 


OM Omnichip (Analog Bipolar) 

MM Master MOS Array (Digital CMOS) 
see Special Custom Circuit 


Package 

CD Cerdip 
P Plastic DIP 
SB Side Brazed 


Prefix Suffix 

Im ioo ^ 

T T IT 

Family 


(Most ICs are custom 
and are marked only with 
the purchaser's marks) 


Gate Cap%ity 
50 64 Gates 
100 112 Gates 
150 160 Gates 
200 220 Gates 
250 264 Gates 
300 312 Gates 
350 364 Gates 
400 420 Gates 
450 480 Gates 
500 512 Gates 
555 544 Gates 


Gate Capacity 

Package 

No. of Pins — 


INTERSIL 

A. General 



(Current) 


ililliT 

(Discontinued) 


Package 

D Dual-ln-Line Package Ceramic 
E Small TO-8 Type 
F Flat Package, Ceramic 
I 16 Pin DIP (0.6 x 0.7 Lead Space) 
J Dual-ln-Line Cerdip 
K TO-3 Metal Can 
L Leadless Ceramic 
P Dual-ln-Line Package, Plastic 
Q 2 Lead Metal Can 
T TO-5 Type 

DR TO-72 with No. 4 Lead Connected 
to Case 

Family 

DG Analog Switch 
D Driver 

G Multi-Channel FET 
IH Hybrid/ Analog Gate 
ICL Linear 

ICM Watch & Clock Circuit 
IM Memory 


Temperature 

C Commercial (0®C to 70®C) 

I Industrial (-20°C to 70°C) 


M Military i 

[-55°C to 125°C) 

Pins (No. of) 

F 22 

A 8 

G 24 

B 10 

1 28 

C 12 

J 32 

D 14 

K 36 

E 16 

L 40 

N 18 

M 48 


V 8, .230" Pin Circle 
W 10, .230" Pin Circle 

Y 8, No. 4 Lead Connected to Case 
Z 10, No. 5 Lead Connected to Case 


Prefix Device Suffix 
"dG 126A ,M dT 

T 

Analog 

Gate 

Temperature 

Package 

No. of Pins ' 
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PART NUMBER GUIDE 


Part Number 

Manufacturer ~ Prefix Suffix Example 


INTERSIL (cont) 

B. Memory Circuits 



Process 

5 Bipolar 

6 CMOS 

7 MOS 


Speed Select 

Alpha Bipolar 
Numerical MOC and CMOS 


(Current) 

ililliT 

(Discontinued) 


General Type 

1 Processing Element 

2 Field Programmable Logic Array 
(FPLA) 

3 Read Only Memory (ROM) 

4 Interface Element 

5 Random Access Memory (RAM) 

6 Programmable Read Only Memory 
(PROM) 


Prefix Suffix 

I M 5 5 08 - ACJ E 

Intersil 

Memory 

Circuit 

Process-' 

General Type 
Specific Type — 

Speed Select 

Temperature 

Package 

No. of Pins 


JAN 

NOMENCLATURE 


Qualified Device 
M38510 Military Designation 


Device 

The “Slash” numbering signifies 
the specification and 
specifies the device type. 

See Military Parts Directory. 

Note: The J or JAN prefix is 
very important. If it is not 
there it is not a JAN device. 

Device Class 

A Missiles and Manned Spacecraft 
B General Military 
C Less Critical Military Applications 
Case Outline 

A W'xW' Flat Pack, 14-Pin 
B Vs" X 1 / 4 " Flat Pack, 14-pin 
C X W Dual-ln-Line, 14-Pin 
D Va" X 3/8" Flat Pack, 14-Pin 
E Vi" X W' Dual-ln-Line, 16-Pin 
F W'x 3/8" Flat Pack, 16-Pin 
6 8-Lead Can 

H W'x 1 / 4 " Flat Pack, 10-Lead ' 

I 10-Lead Can 

J V 2 "x 1 ^ 4 " Dual-ln-Line, 24-Pin 
K 3 / 8 " X V 2 " Flat Pack, 24-Pin 
L %" X V 2 " Flat Pack, 24-Pin 
Z W'x 3/8" Flat Pack, 24-Pin 
Lead Finish 

A Kovar or Alloy 42, with Hot Solder Dip 
B Kovar or Alloy 42, with Bright Acid Tin Plate 
C Kovar or Alloy 42, with Gold Plate 


Prefix Device Suffix 

JM38510 /XXXXX B C B 

Device Class— 1 

Case Outline -J 

Lead Finish 


LAMBDA 

A 

MASTER LOGIC 


(Most ICs are marked 
with ML prefix as well 
as purchaser's marks) 


L Overvoltage Regulator 
LAS Regulator 
LPD Dual Power Driver 
PM Switching Transistor 
PMD Discrete 
PMR Dual Rectifier 


Family 

ML CMOS Gate Array 
MLA CMOS Custom 
F Other 

Gate Capacity 
50 50 Gates 
75 75 Gates 
100 100 Gates 
150 150 Gates 
200 200 Gates 
350 350 Gates 


Package 
P Plastic 
CD CerDIP 
SB Side Brazed 

Pins 

By Count 


Prefix Device Suffix 

Ias 14 iT 

Voltage J 


Prefix Device Suffix 

"ML 150 

T T T 

Family 

Gate CapacityJ 

Package 

Pins 
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1C MASTER 


PART NUMBER GUIDE 




Part Number 



Manufacturer 

Prefix 

Suffix 


Example 

MICRO NETWORKS 

MN Micro Networks 

Temperature Range 
(No Suffix) 0*=C to 70®C 

E -55°Cto85°C 

H -55°Ctol25°C 

B Processing to MIL-STD-883 

Prefix Device Suffix 

MN 3000 H B 

Temperature Range 1 

Processing 


MICRO 

POWER SYSTEMS 



MP Micro Power 


Temperature Range Prefix Device Suffix 

i’ n "MP 7520 T D 0025 

S,T, U Military i i -j— 


Package 

D Ceramic DIP 
N Plastic DIP 
H TO-lOO Type Can 


Level of 

Performance 

Package ^ — — 

Special Processing 


MITEL 

SEMICONDUCTOR 



Description 
MA Linear 
MH Hybrid 
MT Telecom 
MS Special 
MD Digital 
SIL SilekCMOS 


Version 

A Modified Version, 

B Standard Parameters (3-18V) 

Package Style, Temperature Range: 
C Ceramic DIP, -40°C to 85°C 
D Ceramic DIP, -55°Cto 125®C 
E Plastic DIP, -40°Cto85«C 
H Chip, -40°C to 85®C 
I Chip, -55°Ctol25®C 


Prefix Device Suffix 

"mT 8804 m 

Version 1 

Package/ Temperature 

MIL Process Option 


K Ceramic Flat Pack, -55°C to 125®C 
L Leadless Chip Carrier, as specified 
W Wafer, as specified 


MIL Process Option 

B MIL:883, 5004.1 


MITSUBISHI 

A 

M Mitsubishi 

Temperature 


Package 

E Plastic-Sealed Metal DIL 

K Glass-Sealed Ceramic DIL 

Prefix 

M 5 1 

1 L_ 


5 Industrial/ Commercial 

9 Military 

Series 

L Plastic-Molded SIL 

P Plastic-Molded DIL 

S Metal-Sealed Ceramic DIL 

T Can-Sealed Glass Metal 

Temp. 

Series—^ 


1 Linear Circuit 

17 Linear Circuit 

3 m 

32 HL 

33 m 

43 HL 

44 TTL 

45 m 

46 TTL 

47 m 

5S TTL-Schottky 
53 TTL 

51 Linear 

81 MOS 

85 MOS 

86 MOS 

9 DTL 

Y Can-Sealed Glass Metal 

Version - 

Package 


Device 

99 


Suffix 

TT 


MONOLITHIC 

MEMORIES 


Temperature Range 

5 Military 

6 Commercial 


Performance 
(None) Standard 

A Enhanced (Speed) 


MMI 

(Current) 



(Discontinued) 


Memory Type 
3 PROM 
2 ROM 

Family 

S Schottky 

LS Low Power Schottky 
PS Power Switched Schottky 
RA Registered Asynchronous, Schottky 
RS Registered Synchronous, Schottky 
*LA Latched 


Package 

J Cerdip 
*D Side Brazed 
N Plastic 
*F Flatpack 


Prefix Device 
5 3 S 4 8 0 

I 

Temperature 

Range 

Memory Type-* 

Family 

Memory Size—* 
No. of Outputs — 
Output/Pinout — 

Performance 

Package — 


Suffix 
A J 
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PART NUMBER GUIDE 

Manufacturer 


Part Number 


Prefix 


Suffix Example 

MONOLITHIC 
MEMORIES (cont) 

Memory Size 

0 256 Bit 

1 1024 Bit 



MMI 

(Current) 

2 2048 Bit 

4 4096 Bit 

8 8192 Bit 

16 16384 Bit 
*65 65536 Bit 





(Discontinued) 


Number of Outputs 
4 4 
8 8 
*9 9 
*0 10 

Output/ Pinout 

0 Open Collector 

1 Tri-State 

2 Open Collector 

3 Tri-State 


MOSTEK MK Mostek 

MOSTEK 


Package 

E Leadless Chip Carrier 
F Flat Ceramic Package 
K Tin Plated Frit-Sealed Ceramic 
N Plastic Dual-ln-Line 
P Ceramic Dual-ln-Line 
T Ceramic Dual-ln-Line with 
Transparent Lid 


Prefix Device Suffix 

MK 4096 P~ 

Package -I 


MOTOROLA 


(ICs may not have the circle on the 
marking) 

Some second source ICs follow the 
original marking system. 


Description 

MC Packaged Integrated Circuits 

MCB Packaged Beam-Lead Integrated 
Circuits. (Followed by F Suffix 
When in Flat Pack) 

MCBC Beam-Lead Integrated Circuit Chips 
Unencapsulated Integrated (Circuit 
Chips 

MCC Unencapsulated Integrated Circuit 
Chips 

MCCF Flip-Chip Linear Integrated Circuits 

MCE Dielectrically Isolated Integrated 
Circuits 

MCM Integrated Circuit Memories 
LM Pin-for-Pin Equivalent to Linear 
Integrated Circuits Made by 
National Semiconductor 

MMS Memory Systems 


Package 

F Flat Ceramic Package 
G Metal Can Package (TO-5 Types) 

K Metal Power Pack^e (TO-3 Types) 
L Ceramic Dual-ln-Line Case 
P Plastic Package 
PQ ICs Packaged In Staggered-Lead 
Plastic DIP Packages 
R Metal Power Packages 
(TO-66 Types) 

U Ceramic Package 


Prefix Device 


Suffix 


MC 

Description 
Package — 


14510 


NATIONAL 

DEVICE NUMBER (for 
Digital Devices); 
CDXXXX-CMOS — 

C Suffix -40°C to 85°C, 

M Suffix -55°C to 125°C. 

DM54XX — All numbers 
beginning with 5 denote 
-55°C to 125°C 
temperature operation. 

DM74XX — If the “74" is 
indicated, the operating 
temperature is 0°C to 70°C. 

DM7XXX — All other 
numbers beginning with 7 
(besides the “74" shown 
above) are NSC 
proprietary products 
and a 7 here indicates 
-55°C to 125°C. 


Description 

AD Analog to Digital 
AH Analog Hybrid 
AM Analog Monolithic 
CD CMOS 

DA Digital to Analog 
DH Digital Hybrid 
DM Digital Monolithic 
DS Digital Special 
LFT Linear FET Monolithic 
LH Linear Hybrid 
LM Linear Monolithic 
LX Transducer 
MA Module 
MH MOS Hybrid 
MM MOS Monolithic 

Form 

C Complete 

B Building Block 
D Digital Panel Meter Chip 
M Module 
S Card Systems 


Characteristics 
A Improved Electrical Specs 
C Reduced Temperature Range 

D Glass/ Metal DIP 
F Flat Pack (0.25" Wide) 

6 TO-8 (12 Lead) Metal Can 
H TO-5 (Multi-Lead) Metal Can 
J Glass/ Glass 
K TO-13 Power Pack 
M Wide Trak Power Pack 
N Molded DIP 

P TO-202 Plastic Power Pack 
R Low Temperature Ceramic Pack 
S 14 Lead Power Pack 
SGS Power Pack 
T TO-220 Plastic Power Pack 
W Flat Pack (0.275" Wide) 

Z TO-92 


Prefix Device Suffix 
aTc 08 00 P C N 

T I T 

Converter 

Products: 

Form 

Resolution— J 

More Than One 
in family 

Techno logy 

Temperature Range 

Package 
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PART NUMBER GUIDE 


Manufacturer 


Part Number 

Prefix Suffix Example 


NATIONAL (cont) 

DM8XXX — All numbers 
beginning with 8 denote 
0°C to 70°C temperature 
operation. 



(Current) 



(Discontinued) 


Resolution 

Technology 

08 8 Bits 

P PMOS 

10 10 Bits 

C CMOS 

12 12 Bits 

H Hybrid 

25 2V2 Digit 

B Bipolar 

35 3V2 Digit 

N NMOS 

37 3% Digit 

L Linear 

45 Digit 

1 |2L 


Linear Devices 

With proprietary linear circuits, a 1-2-3 
numbering system is employed. 

The 1 denotes a Military temperature range 
device ( - 55°C to 125°C), the 2 denotes an 
Industrial device ( - 25®C to 85^0, and the 3 
denotes a Commercial device (0®C to 70®C). 
i.e. LM101/LM201/LM301. Exception to this 
are the LM1800 Series; some hybrid circuits 
which employ a “C" Suffix; and second- 
source products which follow the original 
manufacturers numbering system. 


Prefix Device Suffix 


LM 101 

A F 

1 

Characteristics 

Package 

j 


NEC 

SEC 


ft? Micropackage 
Family 
A Discrete 
B Digital Bipolar 
C Linear 
D Digital CMOS 


Package 
C Plastic 

D Ceramic or CerDIP 


Prefix Suffix 

n? B xxxxx C S 

I 

Family 

Package 

Modification 


NITRON 

i\0 


Description 
NC Standard 
SC Custom 

Family 

3xx Siliconix Second Source, Telecom 
llxx Music Circuits 
22xx Motorola Second Source, TNRX 
36xx CMOS ROMs 

64xxx Proprietary Frequency Synthesizers 
65xxx Motorola Second Source, ROMs 
70XXX Proprietary MNOS Memories 
71xxx Proprietary MNOS Counters 


Temperature Range 

C Commercial, 0®C to 70®C 
E Extended, -20®Cto85°C 
T Telecom/Auto, -40°Cto85®C 
M Military, -55®Ctol25®C 

Package 

D Cer-DIP (Glass/ Glass) Hermetic 
F Flat Pack 

L Ceramic (Glass/ Metal) Hermetic 
P Plastic 

T TO-5 Type Metal Can 
W Wafers, Probed and Inked 
X Die in Waffle Carriers 


Prefix Device Suffix 

“nC 640SB PC-0246 

Standard 

Family 

Package 

Temperature Range — 

Custom Code 

(for Custom Devices) 


NORTEC NE Nortec Electronics Electrical Selections Prefix Device Suffix 


NORTEC 

NE 60036ZD 

NE 1103-146D 

11 

BZ Electrical Selections 

146 

etc. 

NE 6003 11 D 

T 

Electrical Selections ‘ 



Package 

D Ceramic DIP 

F Flatpack 

H Metal Can 

J CerDIP 

N Molded DIP 

P 8-Pin DIP 

Y Dice 



OPTICAL ELECTRONICS Description 

2000 Log/ Anti-Log 

3000 V/F-F/V 

5000 Non-Linear Functions 

7000 A/D,D/A,mC 

9000 Op Amps, Comparators, etc. 

- 



PANASONIC 

Description 


Prefix 

Device 

(MATSUSHITA) 

A MATSUSHITA 

AN Analog 

DN Digital Bipolar 

M,J Development Type 

MN MOS 


DN 

830 
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PART NUMBER GUIDE 

Part Number 

Manufacturer 

Prefix 


Suffix Example 


PLESSEY 


(All ICs are marked PLESSEY) 


Description 

ML MOS Linear (w/Gate Protection) 
MP MOS Digital 
MT MOS Linear 

(without Gate Protection) 

NOM MNOS Memory Elements 
and Arrays 

SAA, SBA Alternate Sourced Consumer 
Devices 

SL Bipolar Linear 
SP Bipolar Digital 


ParkdVP 

CM Multilead TO-5 
DC Dilmon 

DG Ceramic Duai-ln-Line 
DP Plastic Dual-ln-Line 
EP Power Stud 
FM Ten Lead Flatpack 
GM Fourteen Lead Flatpack 
KM TO-3 

QG Ceramic Quad-In-Line 
QP Plastic Quad-In-Line 
RP Power Findip 
SP Plastic Single-ln-Line 


Prefix Device Suffix 

“SP 8735B D^ 

T 

Description 

Package ^ — 


PRECISION 

MONOLITHICS 



Description 

BUF Voltage Follower (Buffer) 
CMP Voltage Comparator 
DAC Digital to Analog Converter 
MAT Matched Transistors 
MUX MUX Analog Multiplexer 
DP Operational Amplifier 
PM Second Source Devices 
REF Voltage Reference 
SMP Sample and Hold 
SSS Second Source Devices 


Package (Last Alphabetical Character) 
H 6-Pin TO-78 
J 8-Pin TO-99 
K 10-Pin TO-lOO 
L 10-Pin Flatpack 
M 14-Pin Flatpack 
N 24-Pin Flatpack 
P 8-Pin Plastic Mini DIP 
' Q 16-Pin Hermetic DIP 

V 24-Pin Hermetic DIP 
X 18-Pin Hermetic DIP 

Y 14-Pin Hermetic DIP 


Prefix Device Suffix 

"dac 61 cT 

G rade 1 

Package 


PRO ELECTRON First Two Letters 

Digital 
FA-FZ 

GA-GZ Identify the Family 

etc. 

Solitary Circuits 
S Solitary Circuit 
T Analog Circuit 
U Mixed Analog/Digital 
(The second letter has no special signifi- 
cance, except H means Hybrid.) 

Third Letter 
Temperature Range 

A Temp. Range not specified below 
B 0°Cto -l-70°C 
C -55°Cto -l-125°C 
D -25°Cto -l-70°C 
E -25°Cto+85°C 
F -40°C to -f 85®C 
G -55°Cto -l-85°C 

If a circuit is designed for a wider tem- 
perature range, the letter indicating a 
narrower temperature range or the letter 
“A" can be used. 

Device or Serial Number 
Either a 4-digit number assigned by PRO 
ELECTRON or the serial number (even a 
combination of figures and letters) of an 
existing type designation which can be 
extended to a minimum of a 4-digit num- 
ber by adding zeros in front of it. 


Suffix or Version Letter (Recommended) Prefix Device Suffix 


Single Letter 

GFB 

7400 

-DP 

C Cylindrical 

P Plastic DIL 

Q Quad-In-Line 

F Flat Pack 

74LS00A 

-DC 

. D Ceramic DIL 

U (Uncased) Chip 

2000 


Other letters have no fixed meaning ex-TDA 

1000 

P 


cept Z means customized wiring. 

Two Letters 

First Letter: General Shape 

C Cylindrical 

D Dual-ln-Line (DID 

E Power DIL(with External Heat Sink) 

F Flat (Leads on 2 Sides) 

G Flat (Leads on 4 Sides) 

K Diamond (TO-3 Family) 

M Multiple-ln-Line (Except Dual-, 
Triple-, Quad-In-Line) 

Q Quad-In-Line (QUID 
R Power QUIL (with External Heat Sink) 
S Single-ln-Line (as TO-127 or TO-220) 
T Triple-in-Line 

Second Letter: Material 

C Metal-Ceramic 
G Glass-Ceramic (cerDIP) 

M Metal 
P Plastic 
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PART NUMBER GUIDE 


Part Number 

Manufacturer Prefix Suffix Example 


RAYTHEON 

SEMICONDUCTOR 


Temperature 

LHI.LMl -55°Ctol25°C 
LH2,LM2 -25®Cto85°C 
LH3,LM3 0°Cto70'»C 
RC 0°C to 70°C 
RM -55‘’Ctol25‘’C 
RV -40°Cto85'’C 
54 -55°Ctol25°C 
74 0°C to 70°C 
MAX-xxxx-2 -55°Ctol25°C 
MAX-xxxx-5 0°Cto70°C 

HA Series 

HA1 14-Pin Ceramic DIP 
HAS 14-Pin Plastic DIP 

Microcomputer Components 
AM 
R 
93 


Package 


Prefix Device Suffix 


Most Devices 

DM 16-Pin Epoxy-B DIP 
CH Gold-Backed Chip, Visually Inspected 
to MIL-ST0-883A, Method 2012, 
and Packaged in Waffle Pack. 

CJ 14-Pin Ceramic Flatpak 
CL 16-Pin Ceramic Flatpak 
CK 14-Pin Ceramic Flatpak 
D 14-Pin Metal DIP 
DB 14-Pin Epoxy-B DIP 
DC 14-Pin Ceramic DIP 
DD 16-Pin Ceramic DIP 
DE 8 Pin Ceramic DIP 
DM 16-Pin Ceramic DIP 
DZ 40-Pin Ceramic DIP 
F Flatpak 

FV 28-Pin Ceramic Flatpak 
FZ 42-Pin Ceramic Flatpak 
H 3, 8 or 10-Pin Metal Can 
J 14 or 16-Pin Ceramic DIP 
K TO-3 Power Pack 
MB 16-Pin Epoxy-B DIP 
ML 16-Pin Ceramic DIP, Side Brazed 
MS 20-Pin Ceramic DIP, Side Brazed 
MZ 40-Pin Ceramic DIP, Side Brazed 
N 24-Pin Glass/ Metal Flatpak 
N Epoxy-B DIP (LM Series) 

NB 8-Pin Epoxy-B DIP 
PS 20-Pin Epoxy-B DIP 
PU 24-Pin Epoxy-B DIP 
PV 28-Pin Epoxy-B DIP 
PZ 40-Pin Epoxy-B DIP 
Q 10-Pin Flatpak W' x %") 

R 24-Pin Ceramic DIP 
T 3, 8, 10 or 12-Pin Metal Can 
TK 9-Pin TO-66 Power Pack 
W 14-Pin Ceramic Flatpak 


54 

153 

DD 

RC 

4130 

DB 

LM 

118 

H 

HA1 

4741 

5 

XR 

2207 

CN 


Prefix 

Device 

Suffix 

AM 

2901 

0MB 


Package 

Temperature Range 
Processing 



Beam Lead Chip 
BL 


HA Series 

2 -55°Cto -F125°C 
5 O^’C to -l-70®C 
8 -55°Cto -H25'’C 


* XR Series 

M Ceramic -55°C to •fl25®C 
N Ceramic -40°C to -f 85°C 
P Epoxy -40°C to -f 85°C 
CN Ceramic 0°C to -t-75®C 
CP Epoxy 0°C to -t-75°C 

Microcomputer Components Package 
D Hermetic DIP 
F Flatpak 
P Plastic DIP 
X Chip 

Temperature 

C 0°Cto +75% 

M -55°Cto -f l25®C 

Raytheon ICs are identified by Process to MIL-M-883B 

an RAY prefix to the date code. B 
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PART NUMBER GUIDE 

Part Number 

Manufacturer 

Prefix 


Suffix Example 


RCA 

nciiigg 


Description 
CA Linear ICs 
CD Digital ICs 
CDP Microprocessor ICs 
MW MOS ICs 


RETICON 

RETICON* 


Previous Products 
RA Area Array 
RL Linear Array 
SAD Serial Analog Delay 
SAM Serial Analog Memory 
SAP Serial Analog Processor 
TM Tapped Analog Delay 

New Analog Products 

R5 Reticon Analog 

Family 

0 Complex Special Functions 

1 Simple Delays 

2 Tapped Delay 

3 Analog Memory 

4 Correlator 

5 Multiplexer, Parallel to 
Serial Converter 

6 Filters 


Version 

A Modified Version, Unilaterally 
Interchangeable with Prototype 
B Modified Version, Unilaterally 
Interchangeable with A Version, 
and with Prototype 
C Modified Version, Unilaterally 
Interchangeable with B, A, 
and Prototype Versions 

Package 

D Ceramic DIP 
E Plastic DIP 
F Ceramic DIP, Frit Seal 
G Hermetic Chip in Plastic Package 
H Chip 

K Ceramic Flat Package 
L Beam-Lead Device 
Q Quad-In-Line Plastic Package 
S TO-5 Package with DIL-CAN 
T TO-5 Package 


Prefix Device Suffix 

“CD 4070 BD“ 

Version 1 

Package 


Code {for Corresponding Products) 
No. of Columns and Lines 
No. of Elements 
No. of Storage Elements 
No. of Storage Elements 
No. of Storage Elements 
No. of Taps 


Prefix 

Device 

Suffix 

RA 

50x50 

i 

\ 

RL 

1024 

C 

TAD 

12 



Code — 

1 




Revision 


Prefix , Device Suffix 

R5l YY TT 

^ I 

Family 

Revision (If Required)—* 

Member of Device Type - — 
(If Required) 


ROCKWELL 

(COLLINS) 

Rockwell 


CRC Products 
RDM Bubble Memory 
R Rockwell 


CRC Devices 

Package 

1 Ceramic DIP 

2 Flatpack 

3 Plastic DIP 


1 -55°Ctol25®C 

2 -25°C to 85®C 

3 0°C to 70°C 


Prefix Device Suffix 

CRC " 1504 

Package — ^ ^ 

Temperature Range 


SANYO 

Designation 

Prefix 

Device 

© 

LA Bipolar Linear 

LB Bipolar 

LC CMOS 

LM PMOS 

LA 

1230 


SGS-ATES 

SEMICONDUCTOR 



(Current) 



(Discontinued) 


(Prefixes assigned by the European 
Association “PRO ELECTRON") 

H High Level Logic 
HB CMOS 

L Linear Professional 
M MOS 

TAA Linear Consumer 
TBA Linear Consumer 
TCA Linear Consumer 
TDA Linear Consumer 


Prefix Device 

~TDA 121^ 
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PART NUMBER GUIDE 

Part Number 

Manufacturer 

Prefix 


Suffix 

Example 


SIGKETICS 

5 


Temperature 
Nor NEor 
None 0«C to 70°C 
N8 0°C to 75^C 
S(E) -55®C to 125°C 
SA -40°Cto85°C 
5400 

Series -55°Ctol25°C 

7400 

Series 0°C to 70°C 


Linear ICs (Second Source) 
55 -55°Ctol25°C 
75 0°C to 70°C 

78 
78L 
78M 

79 
79M 

DS 

MC 

TL 

UON 

ULN 

fik 


P2Ckd|[6 

N 8, 14, 16, 18, 20, 22, 24, 28, 24 Slim Line, 40 Lead 
OIL Plastic 

F 8, H 16, 18, 20, 22, 24, 28, 40 Lead Ceramic DIP 
I 8, 14, 16, 18, 22, 24, 28, 40, 50 Lead 
Ceramic DIP Side Brazed 
W 10, 14, 16, 24 Lead Ceramic Flat Pack 
0 10, 14, 16, 24 Lead Ceramic Flat, Bottom Brazed 
K 10 Lead TO-lOO Header, Low Profile 
L 10 Lead TO-lOO Header Tall Can 
T 8 Lead TO-99 Header 
DA TO-3 Solid Header, Can 
DB TO-5 Solid Header, Can 
R 16, 18, 24, 28, 40 Lead Beryllia Flat Pack 
S TO-92 Plastic 
ii 3, 4, 5, 7, S Lead Sil Piastic 
K, T, L, and DB Suffixes to be converted to H 
DA Suffix to be converted to K 


Prefix Device 


74123 
N 8X02 


Temperature 
Package 


Suffix 

~ir 

N 


SILICON GENERAL SG Silicon General 


m 

aiLicon GeneraL 


Characteristics 

A Improved Electrical Specifications 
C Reduced Temperature Range 

Package 

F Flat Park 

J 14, 16-Pin DIP (CerDIP) 

K TO-3 Power Pack 
M 8-Pin Plastic DIP 
N 14, 16-Pin Plastic DIP 
T TO-5 Metal Can (TO-39/ 99/ 100/ 101) 
Y 8-Pin DIP (CerDIP) 


Prefix Device 


SG 1524 

SG 108A 


Characteristic 
Package 


s- 


Suffix 

J 

T 


SILICONIX 



Description 

D Driver for FET Switch 
DF Digital LSI 

DGM Driver with FET Switches 
(Monolithic Version of 
Hybrid Device) 

G Multi-Channel FET Switches 
H High Voltage (28V) Logic 
L Linear 1C 
LO A/D Converter 
LH Hybrid Linear 1C (2nd Source) 
LM Linear 1C (2nd Source) 

Si 2nd Source Part 
S Power Logic Switch. 


SOLID STATE 
SCIENTIFIC 



Reliability 
A MIL-883-A 
B MIL-883-B 
C MIL-883-C 
S Standard 

Other Letters 

C Complementary 
L Logic 
M Memory 
P Microprocessor 
S System/Software 


Temperature 

A -55°Ctol25°C 
B -20°Cto85°C 
C 0®C to 70®C 

Package 

A Metal Can 
F Flatpack 
J Plastic DIP 
K Ceramic DIP 
L Flatpack 
P Hermetic DIP 
R Hermetic DIP 


Prefix Device Suffix 

DG 200 BO 

Temperature 1 

Package 

MIL Process Option 


MIL Process Option 

MiL-883, Class A 

2 MIL-883, Class B 

3 MIL-883, Class C 

4 In-House Screening Plus 168 Hr. Burn-In 


Process 

A AL Gate Bulk 
B High Voltage AL Gate 
L 4-6 V Range 
S Silicon on Sapphire 

Package 
C CerdipDIP 
D Ceramic DIP 
E Epoxy DIP 
H Chip 
F Flat Pack 
T TO-5 


Prefix Device Suffix 

JCL 4000 A^ 

Reliability 

Process 

Package 

Special Screening 
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1C MASTER 

Manufacturer 


PART NUMBER GUIDE 

Part Number 

Prefix Suffix Example 


SOLITRON CM CMOS 


(Current) (Discontinued) 





Package Style, Temperature Range 
AD Ceramic DIP, -55°Cto 125°C 
AE Epoxy Encapsulated DIP, 
-40°C to 85°C 
AF CerDIP, -55®Cto 125°C 


Prefix Device Suffix 

“cm 4000 W 


Package/Temperature 


Family 
C CMOS 

D Display Drivers 
6 Hall Effect Circuits 
L Linear Circuits 


SPRAGUE ELECTRIC 

A. DC Series 
UD Series 
UG Series 
UL Series 


SPRAGUE 


Temperature 

N Limited Temperature Range, 
-25°C to 70°C Typical 
S Extended Temperature Range 


Package 
A Plastic DIP 

B Plastic DIP with Heat Sink Tabs 
C Chip 
D TO-99 

E 8-Pin Plastic DIP with Pins 
1, 4, 5, 8 Only 

F TO-86 or 30 Lead Flat Package 
G TO-99 

H 9-Pin Hermetic DIP 
J TO-87 
K TO-lOO 
L TO-lOO 

M 8-Pin Plastic DIP 
N 14-Pin Plastic Quad-In-Line 
P Batwing DIP 
Q Batwing Quad-In-Line 
R 8-Lead DIP with Unformed Leads 
S 4-Pin SIP 
T 3-Pin SIP 

W TO-lOO with Miniature Tube Base 
Adapter Base 

Package 

C Hermetic Flatpack 
D Hermetic DIP 
P Plastic DIP 


Prefix Device Suffix 

ULN 2111 

I ‘ 

Family 

Temperature—' 

Package 


Prefix Device 

UHP 4o6“ 

Package 



B. UH Series 


STANDARD 

MICROSYSTEMS 



Family 

CG Character Generator 
CDM Communications 
CRT CRT Display 
KR Keyboard Encoding 


Package 
P Plastic 
C Ceramic 

Temperature 

T -25°C to 85°C 

(Blank) 0<^C to 70°C 

An H in the Suffix Indicates High Speed 

A U in the Suffix Indicates 

Ultra High Speed 


Prefix Device Suffix 

COM 2502 r~ 

Family 

Package 

Temperature Range 


SYNERTEK 



Temperature Range 
None 0°C to 70°C 
M -55°C to 125*^0 
X Special 

Package 
C Ceramic 
P Molded 
D Cerdip 
X Dice 
F FlatPac 
T TO Can 


TELEDYNE PHILBRICK Description 

1000 Series Operational Amplifier, Module 
1300 Series Operational Amplifier, 1C 

^TELEDtNE PHILBRICK ^400 Series Operational Amplifier, FET 1C 

1700 Series Operational Amplifier Chopper Stabilized 
2200 Series Power Supply, AC Input, PC Mount 
2300 Series Power Supply, DC Input, PC Mount 
2400 Series Power Supply, AC Input, Chassis Mount 
4000 Series Digital to Analog Converters 
4100 Series Analog to Digital Converters 
4300 Series Non-Linear Function Modules 
4400 Series Non-Linear Function Modules 
4500 Series Multiplexers 

4700 Series Voltage to Frequency and Frequency to Voltage Converters 
4800 Series Sample-Hold Amplifiers 


Prefix Device Suffix 

SY M C 2114 [T* 

I ' — T 

Temperature 

Range 

Package ' 

Device Code — 

Performance or 

Processing Designator 
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PART NUMBER GUIDE 



Part Number 



Manufacturer 

Prefix 

Suffix 

Example 


TELEDYNE 

Temperature/ Electrical 

Package 

Device 

Suffix 

SEMICONDUCTOR 

A -55®C to 125°C, Selected 

Electrical Performance (HiNIL 
-30=C to 70°C) 15V Supply 

B -55^0 to 125°C, Premium 
Electrical Performance 

H Flat Pack 

J Plastic DIP 

L CerDIP 

N Ceramic DIP 

Y Dice 

8700 

Temperature/ Electrica 

CJ 

,J 

For alternate source devices, 
the original manufacturers 
part number and 
marking system is used. 

C 0°C to 70®C, Industrial Electrical 
Performance (HiNIL 
-30°C to 85°C); 12V Supply 

M -55°Ctol25°C 

Package 



TELEFUNKEN 

'W 

Note: ICs are marked TFK 


(Prefixes Assigned by the European 
Association "PRO ELECTRON") 

Proprietary Devices 

u iiilegraieu Circuits 


B Bipolar 
M MOS 


TEXAS 


Package 

INSTRUMENTS 

RSN Radiation Hardened Circuit 

SBP Bipolar Processor 

FA Flat Package 

J Ceramic Flat Package 


SMC MOS High Reliability 

JA DIP 

r\o 

SN Standard Prefix 

JB DIP 


SNM High Reliability, Level I 

JP DIP 

V lUC i 

SNA High Reliability, Level II 

L Metal Can 


SNC High Reliability, Level III 

LA Metal Can 

\j 

SNH High Reliability, Level IV 

N Plastic DIP 


TL Linear 

ND Plastic DIP with Tab 


TMS MOS 

NE Plastic DIP with Tabs 



P Plastic DIP 


Temperature (Most Devices) 

RA Flat Package 


52Series -55°C to 125'>C 

SB Flat Package 


54 Series -55°Ctol25°C 

T Metal Flat Package 


55 Series -55°C to 125°C 

W Ceramic Flat Package 


62 Series -25°Cto85°C 
72 Series 0°C to 70°C 

74 Series 0°C to 70°C 

75 Series 0°C to 70°C 

TF Series -40°Cto85°C 
TP Series -55°Ctol25°C 
TMS C Series -25°Cto85°C 
TMS L Series 0°Cto70®C 
TMS M Series -55°Ctol25®C 
TMS R Series -55°Cto85°C 


Speed (MOS Only) 

-15 150ns Max. Access 
-20 200ns Max. Access 
-25 250ns Max. Access 


TOSHIBA 




WESTERN DIGITAL 



Description 

TA Bipolar Linear 
TC CMOS 
TD Bipolar Digital 
TM MOS 


ZILOG Family 

Z80 

^ A 4.0 MHz 

blank 2.5 MHz 

Device 

CPU Central Processor Unit 
PIO Parallel Input/ Output Unit 
CTC Counter Timer 
SIO Serial Input/ Output 
DMA Direct Memory Access 


Package 

P Plastic 
M Metal 

A Improved Type 
C Ceramic 


Package 

A 40 Lead DIP, Ceramic 
B 40 Lead DIP, Plastic 
C 24 Lead DIP, Ceramic 
D 24 Lead DIP, Plastic 
E 28 Lead DIP, Ceramic 
F 28 Lead DIP, Plastic 
G 22 Lead DIP, Ceramic 
H 22 Lead DIP, Ceramic 

Package 

C Ceramic 
P Plastic 

Screening 
S Standard 
M Military 


Prefix Device Suffix 

“u m ~b“ 


Prefix Device Suffix 

SN 74 S188 F 

T 

Description 
Temperature Range 
Package 


Prefix Device 

TMS 4027 

Speed 

Package 

Temperature Range 


Suffix 


-15 JL 

Jli 


Prefix Device Suffix 

~TA fm AP“ 


Prefix Device Suffix 

_____ _ _ 

Package 1 

Special Parameter 


Prefix Device Suffix 

Z80l CPU ^ 

-J- L__^ 

Family 

Speed-J 

Package — 

Screening 
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stay 

up to da 

SUBSCRIBE TO ELECTRONIC PRODUCTS 
MAGAZINE. IT’S YOUR COMPLETE 
GUIDE TO EVERYTHING THAT’S NEW IN 
THE FAST-CHANGING WORLD OF 
ELECTRONIC PRODUCTS AND 
SYSTEMS. 



FEATURE STORIES every month on electronic products, applications and availability. 



FORUMS— Reports on meetings of manufacturers, users and dis- 
tributors. Get the very latest news on a wide variety of products. 


NEW PRODUCT NEWS — Hundreds of new products are intro- 
duced each month. You’ll get the facts on not only what the new 
product is, but also where to get it, basic prices and current delivery. 


EP/IC UPDATE— Exclusive in ELECTRONIC PRODUCTS. A 
monthly report on everything that’s new in the fast-moving world of 
integrated circuits. 


QUARTERLY PRODUCT REVIEW— Another exclusive in 
ELECTRONIC PRODUCTS. A complete report of every new elec- 
tronic product introduced in the previous quarter. This feature is in 
the January, April, July and October issues. 


QUARTERLY PRODUCT PLANNING DIRECTORY— A 

compilation of the latest catalogs of a wide variety of electronic prod- 
ucts and systems. 


OUTLOOK — Important industry news affecting electronic products 
and systems. 


COMPONENT CAPERS — A humorous look at the strange and 
wonderful world of electronics. 


MINI.GLOSSARIES, Quizzes and more— Each and every month 
for over twenty years the readers of ELECTRONIC PRODUCTS 
learn something new about the products they work with and specify. 


If you are not now a subscriber, write to: 

Dorothy Renoud, ELECTRONIC PRODUCTS MAGAZINE, 645 Stewart Avenue, Garden City, NY 11530. 
Ask for a free qualification card. 

United Technical Publications, Inc., Div. of Cox Broadcasting Corp., 645 Stewart Ave., Garden City, NY 11530/(516) 222-2500 


ABBREVIATIONS OF COMPANY NAMES 


AD 

Analog Devices 

Monosil 

Monosil 

AMD 

Advanced Micro Devices 

MOS 

MOS Technology 

AMI 

American Microsystems, Inc. 

Mostek 

Mostek 

Amperex 

Amperex Electronics Corp. 

Motorola 

Motorola Semiconductor 

Analogic 

Analogic Corp. 

National 

National Semiconductor 



NCR 

NCR Corp.-, Microelectronics Division 

Beckman 

Beckman Instruments, Helipot Division 

NEC America 

NEC America 

BEI 

BEI Electronics 

NEC Micro 

NEC Microcomputers 

Burr-Brown 

Burr-Brown Research 

Nitron 

Nitron 



Nortec 

Nortec Electronics 

Cermetek 

Cermetek 

Novonics 

Novonics 

Cherry 

Cherry Semiconductor 

NPC 

Nucleonic Products Co. 

CMA 

Consumer Microcircuits of America 



Cybernetic 

Cybernetic Micro Systems 

OEI 

Optical Electronics, Inc. 



OKI 

OKI Semiconductor 

Data General 

Data General 



Datel 

Datel Systems 

Panasonic 

Panasonic, Matsushita Electric Corp. 

DDC 

Data Devices Corp. 

Photo Therm 

Photo Therm 

Delco 

Delco Electronics 

Plessey 

Plessey Semiconductors 

Dionics 

Dionics Inc. 

PMI 

Precision Monolithics, Inc. 

EA 

Electronic Arrays 

Raytheon 

Raytheon Semiconductor 

EMM/ Semi 

EMM Semi, 

RCA 

RCA Solid State Division 


Div. of Electronic Memories & Magnetics 

Reticon 

Reticon 

Essex 

Essex International 

RIFA 

RIFA 

Exar 

Exar Integrated Systems 

Rockwell 

Rockwell Microelectronic Devices 



RTC 

Real Time Corp. 

Fairchild 

Fairchild 



Ferranti 

Ferranti Electric 

Sanken 

Sanken Electric 

Fujitsu 

Fujitsu 

Sanyo 

SGS 

Sanyo Electric 

SG^Ates Semiconductor 

Gl 

General Instrument 

Siemens 

Siemens 



Signetics 

Signetics (Philips) 

Harris 

Harris Semiconductor 

Silicon G 

Silicon General 

Hitachi 

Hitachi America Ltd. 

Siliconix 

Siliconix 

Holt 

Holt Inc. 

Silicon Sys. 

Silicon Systems, Inc. 

Hughes 

Hughes Aircraft Solid State Products 

Silitronics 

Silitronics 

Hybrid Sys 

Hybrid Systems 

SMC 

Standard Microsystems 

HyComp 

HyComp 

Solitron 

Solitron Devices 



Sprague 

Sprague Electric Company 

IMI 

International Microcircuits, Inc. 

Supertex 

Supertex, Inc. 

Intech/ FMI 

Intech/Function Modules Inc. 

SSM 

Solid State Microtechnology for Music 

Intel 

Intel 

SSS 

Solid State Scientific 

Interdesign 

Interdesign 

Synertek 

Synertek 

Intersil 

Intersil 



IPI 

Integrated Photomatrix, Inc. 

Telaris 

Telaris 



Teledyne C 

Teledyne Crystalonics 

Lambda 

Lambda Electronics 

Teledyne P 

Teledyne Philbrick 

LSI 

LSI Computer Systems 

Teledyne S 

Teledyne Semiconductor 



Telefunken 

AEG-Telefunken 

Maruman 

Maruman Integrated Circuits 

Tl 

Texas Instruments 

Master Logic 

Master Logic 

TMX 

TMX 

Matrox 

Matrox Electronics Systems 

Toshiba 

Toshiba 

Micro Net 

Micro Networks 

Trans-Data 

Trans-Data 

Micropac 

Micropac Industries 

TRW 

TRW 

Micro Power 

Micro Power Systems 



Micro Tech 

Microcircuits Technology 

Unitrode 

Unitrode 

Mitel 

Mitel Semiconductor 

Western 

Western Digital 

Mitsubishi 

Mitsubishi Electric Co. 



MMI 

Monolithic Memories, Inc. 

Zilog 

Zilog 



ICLOGOS 


The following logos and symbols are provided to 
help you identify the manufacturers of 1C products. 
Sometimes different marks are used on a com- 
pany’s products, depending upon individual pack- 
age sizes. 


^AM 



BECKMAN 


Beckman’ i * 


BURR-BROWN 


CS MCC 





MANUFACTURER 


ADVANCED 
MICRO DEVICES 


AMERICAN 

MICROSYSTEMS 


ANALOG DEVICES 


ANALOGIC 


BECKMAN 

INSTRUMENTS 


BURR>BROWN 


CHERRY 

SEMICONDUCTOR 
(Micro Components) 


CONSUMER 

MICROCIRCUITS 


CYBERNETIC 
MICRO DEVICES* 


DATA DEVICE 
CORPORATION 


DATA GENERAL 


DATEL SYSTEMS 


nn ELECTRONIC 

ULI ARRAYS 


EMM/SEMI 


* DISCONTINUED LOGOS PROVIDED TO IDENTIFY OLDER DEVICES. 


MANUFACTURER 


EXAR INTEGRATED 
SYSTEMS 


FTIRRANn FERRANTI 


MANUFACTURER 


INTERSIL 


LSI COMPUTER 
SYSTEMS 


MASTER LOGIC 


MICRO NETWORKS 


MICROPAC 

INDUSTRIES 


MICRO 

POWER SYSTEMS 



MITEL 

SEMICONDUCTOR 


NEC NEC 


Continued 
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If you’re spending hours to solve a problem similar 
to the one above, you’re behind the times . . . 




Clear your desk for action with the 
newly revised 1979 IC Master. Its all- 
under-one-cover features include: Over 
40,000 standard products from more 
than 87 different companies . . . five 
different selection guides (memory, 
microprocessor, interface, linear and digital.) 


$65. ^ 

^ ^ resale price 

IC MASTER 

United Technical Publications 

645 Stewart Avenue 

Garden City, New York 11530, USA 


. . . alternate source directory for 
pin- for- pin, function- for- function 
replacements . . . applications directory . 
complete military section ... a complete 
part numbering guide ... etc. 

You don't have to search through 
stacks of catalogs. Simply look up the 
specs and function you need. You don't 
need a part number to start with. 

All you need is a problem to use The 
Master. Does the device exist? Who 
makes it? Is there an alternate source? 
What's the part number? Is there an 
apphcations note? Who is my closest 
distributor — etc . 



This section is divided into three parts: a table of 
those manufacturers willing to perform MIL-STD- 
883 screening, a two way military to commercial 
cross reference index, and the Qualified Parts List 
broken down into functions. It not only shows what 
devices are on the list and which manufacturers 
supply them, but also it decodes the military 
numbers into familiar terms. 


how to use 

the military parts directory 


The next page contains a table showing the manu- 
facturers who have advised that they want to screen 
devices to MIL-STD-883 and/or perform other 
environmental screening. The table also indicates 
which companies are currently qualified to supply 
one or more devices on the QPL list. Such achieve- 
ment is apt to indicate that these companies are 
well equipped to perform 883 testing. The follow- 
ing two pages provides convenient cross references 
between M38510 numbers and their commercial 
equivalents: plus indication of what devices are 
listed in the latest QPL. 

The heart of this section is the functional QPL 
parts list. It is based on the latest Defense Elec- 
tronics Supply Center Qualified Products List 
(QPL-38510-XX) at the time of publication. The 
revision and date of this list are indicated at the 
bottom of each page. Like the Master Selection 
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Guide, the devices are classified my major func- 
tions; within each function the devices are arranged 
in alphanumeric order, which automatically groups 
CMOS together, 5400 Series together, etc. 

A complete military part number includes a three 
letter suffix signifying the device class and pack- 
aging. The definitions of these letters are given in 
the Part Number Guide under “JAN Nomencla- 
ture.” All the devices listed here meet class B 
and C requirements, a few devices (CMOS) meet 
class A specifications. The package styles and 
lead finishes that each manufacturer is qualified 
to supply can be determined by consulting the 
official QPL or by contacting the individual man- 
ufacturers. Once you have found the names of 
the companies you need to contact, you can reach 
them by using the information in the Manufacturers 
and Distributors Directory. 
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1C MASTER 


MILITARY DEVICE TESTING 


Linear 

TTL 

X 

X 


MIL-M-38510 

QPL 


Other 


MIL-STD-883 

SCREENING 


OTHER 

SCREENING 



MANUFACTURER 


Advanced Micro Devices 

American Micro- 

systems, Inc. 

Analog Devices 

Beckman Instruments 

Burr-Brown Research 

Cherry Semiconductor 

Data Device 

Patel 

Electronic Arrays 

EMM/Semi 

Exar Integrated Systems 


Fairchild Semiconductor 


General Instrument 


Harris Semiconductor 


Hughes 


Hybrid Systems 


Intel 


Interdesign 


International Microcircuits 


Intersil 


LSI Computer Systems 


Micro Networks 

Micropac 

Micro Power Systems 

Mitel Semiconductor 

Monolithic Memories 

Mostek 

Motorola Semiconductor ' 

National Semiconductor 

NEC America 

NEC Microcomputers 

Nitron 

Nortec 

Optical Electronics 

Plessey Semiconductor 

Precision Monolithics 

Raytheon Semiconductor 

RCA Solid State 

Rockwell 

S ignetics 

Silicon General 

Siliconix 

SMC Microsystems 

Solid State Scientific 

Solitron 

Sprague Electric 

Standard Microsystems 


Synertek 


Teledyne Crystalonics 


Teledyne Philbrick 


Teledyne Semiconductor 


Texas Instruments 


TRW 


Zilog 


EXPLANATION: 

The “MIL-M-38510" section indicates the 1C manufacturers currently providing Q.P.L. ICs. More detailed information on the specific devices is given in 
the Qualified Products lists which follow. 

The “MIL-STD-883 Screening” section lists those manufacturers who are both set up and actively want to screen devices to the levels indicated. 
“Other Screening" shows those who report that they want business calling for special military and industrial environment screening procedures. 
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MILITARY PARTS INDEX — DEVICE/QPL 


Cross Reference 
Commercial to Military 


Device 

M38510/ 

QPL 

Device 

M38510/ 

QPL 

Device 

M3S510/ 

QPL 

Device 

M38510/ 

QPL 

HPRGM0512 

20101 

X 

54LS126 

32302 

X 

54S08 



5446 

01006 


LM109 

10701 


54LS13 

31301 

X 

54S09 

08004 


5447 

01007 


TMS4050 

23502 

X 

54LS132 

31302 

X 

54S10 

07005 

X 

5448 

01008 

X 

TMS4060 

23501 


54LS138 

30701 

X 

54S11 


X 

5449 

01009 

X 

0026 

03501 


54LS139 

30702 

X 

54S112 


X 

5450 

00501 

X 

lOlA 

10103 

X 

54LS14 

31303 

X 

54S113 

07103 


5451 

00502 

X 

102 

10601 


54LS15 

31002 

X 

54S114 

07104 


5453 

00503 

X 



X 

54LS151 

30901 

X 

54S133 

07009 

X 

5454 

00504 


10502 

06002 

X 

54LS153 

30902 

X 

54S134 

07010 

X 

5470 

00206 

X 

10504 

06201 


54LS157 

30903 

X 

54S135 

07502 


5472 

00201 

X 

10505 

06003 

X 

54LS158 

30904 

X 

54S140 

08101 

X 

5473 

00202 

X 

10506 

06004 

X 

54LS160 

31503 

X 

54S15 

08002 

X 

5474 

00205 

X 

10507 

06005 

X 

54LS161 

31504 

X 

54S151 

07901 

X 

5475 

01501 

X 

10509 

06006 

X 

54LS162 

31511 

X 

54S153 

07902 

X 

5476 

00204 

X 

10531 

06101 


54LS163 

31512 

X 

54S157 

07903 

X 

5477 

01502 

X 

10535 

06104 


54LS164 

30605 

X 

54S158 

07904 

X 

5479 

00207 

X 

10576 

06103 


54LS168 

31505 

X 

54S174 

07105 

X 

5480 

00604 

X 

10597 

06202 


54LS169 

31506 

X 

54S175 

07106 


5482 

00601 

X 

106 

10303 


54LS174 

30106 

X 

54S181 

07801 

X 

5483 

00602 

X 

10631 

idsA 

06102 

10104 

X 

541S176 

54LS181 

30107 

30801 

X 

X 

54S182 

54S194 

07802 

07601 

X 

5485 

5486 

15001 

00701 

X 

X 

110 

10602 

X 

54LS190 

31513 

X 

54S195 

07602 


5490 

01307 

X 

111 

10304 

X 

54LS191 

31509 

X 

54S20 

07006 

X 

5492 

01301 

X 

118 

10107 

X 

54LS192 

31507 

X 

54S22 

07007 

X 

5493 

01302 

X 

148 

11001 

X 

54LS193 

31508 

X 

54S251 

07905 


5495 

00901 

X 

2101 

10105 

X 

54LS194 

30601 

X 

54S257 

07906 

X 

5496 

00902 

X 

2108 

10106 


54LS195 

30602 

X 

54S25S 

07907 

X 

55107 

10401 

A 

2110 

10603 


54LS196 

32001 


54S30 

07008 

X 

:}bxu8 

10402 

X 

2111 

10305 


54LS197 

32002 


54S40 

07201 

X 

55113 

10405 

X 

2680 

23501 

X 

54LS20 

30007 

X 

54S51 

07401 

X 

55114 

10403 

X 

3018 

10801 

X 

54LS21 

31003 

X 

54S64 

07402 

X 

55115 

10404 

X 

3045 

10802 

X 

54LS22 

30008 

X 

54S65 

07403 

X 

555 

10901 

X 

4000 

05201 

X 

54LS221 

31402 

X 

54S74 

07101 

X 

556 

10902 

X 

4001 

05202 

X 

54LS251 

30905 

X 

54S85 

08201 

X 

5603 

20201 


4002 

05203 

X 

54LS253 

30908 

X 

54S86 

07501 

X 

5623 

20202 


4006 

05701 

X 

54LS257 

30906 

X 

5400 

00104 

X 

6604 

23602 


4007 

05301 

X 

54LS258 

30907 

X 

5401 

00107 

X 

6605 

23601 


4008 

05401 

X 

54LS26 

32102 

X 

5402 

00401 

X 

6800 

4001 

X 

4009 

05501 

X 

54LS266 

30303 

X 

5403 

00109 

X 

710 

10301 

X 

4010 

05502 

X 

54LS27 

30302 

X 

5404 

00105 

X 

711 

10302 

X 

4011 

05001 

X 

54LS28 

30204 

X 

5405 

00108 

X 

723 

10201 

X 

4012 

05002 

X 

54LS283 

31202 

X 

5406 

00801 

X 

733 

10501 

X 

4013 

05101 

X 

54LS290 

32003 

X 

5407 

00803 

X 

741 

10101 

X 

4014 

05702 

X 

54LS293 

32004 

X 

5408 

01601 

X 

747 

10102 

X 

4015 

05703 

X 

54LS295 

30606 

X 

5409 

01602 

X 

76L42 

02906 

X 

4017 

05601 

X 

54LS30 

30009 

X 

5410 

00103 

X 

76L70 

02805 

X 

4018 

05602 

X 

54LS32 

30501 

X 

54107 

00203 

X 

78IV105 

10702 

X 

4019 

05302 

X 

54LS365 

32201 

X 

5412 

00106 

X 

78M12 

10703 

X 

4020 

05603 

X 

54LS366 

32202 

X 

54116 

01503 

X 

78M15 

10704 

X 

4021 

05704 

X 

54LS367 

32203 

X 

54121 

01201 

X 

78M24 

10705 

X 

4022 

05604 

X 

54LS368 

32204 

X 

54122 

01202 

X 

7805 

10706 

X 

4023 

05003 

X 

54LS37 

30202 

X 

54123 

01203 

X 

7812 

10707 

X 

4024 

05605 

X 

54LS38 

30203 

X 

54125 

15301 


7815 

10708 

X 

4025 

05204 

X 

54LS395 

30607 

X 

54126 

15302 

X 

7820 

10408 


4027 

05102 

X 

54LS40 

30201 

X 

5413 

15101 

X 

7824 

10709 

X 

4030 

05303 

X 

54LS42 

30703 

X 

54132 

15103 

X 

7830 

10409 

X 

4031 

05705 

X 

54LS47 

30704 

X 

5414 

15102 

X 

7831 

10406 


4034 

05706 


54LS51 

30401 

X 

54145 

01005 

X 

7832 

10407 


4041 

05505 

X 

54LS54 

30402 

X 

54147 

15601 


8080A 

42001 

X 

.4049 

05503 

X 

54LS73 

30101 

X 

54148 

15602 


82S126 

20301 

X 

4050 

05504 

X 

54LS74 

30102 

X 

54150 

01401 

X 

82S129 

20302 

X 

4136 

11004 

X 

54LS76 

30110 

X 

54151 

01406 

X 

82S130 

20401 

X 

5280 

23505 




X 

54153 

01403 

X 

82S131 

20402 

X 

5303 

20101 




X 

54154 

15201 

X 

82S136 

20601 


5304 

20102 


54LS86 

30502 

X 

54155 

15202 

X 

82S137 

20602 


54H00 

02304 

X 

54LS50 

31501 

X 

54156 

15203 

X 

8250 

15204 

X 

54H01 

02306 

X 

54LS?2 

31510 

X 

54157 

01405 

X 

8251 

15205 

X 

54H04 

02305 

X 

54LS93 

31502 

X 

5416 

00802 

X 

8252 

15206 

X 

54H08 

15501 

X 

54LS95 

30603 

X 

54160 

01303 

X 

9093 

03304 


54H10 

02303 

X 

54LS96 

30604 

X 

54161 

01306 

X 

930 

03001 

X 

54H101 

02205 

X 

54L00 

02004 

X 

54162 

01305 

X 

9300 

15901 

X 

54H103 

02206 

X 

54L02 

02701 

X 

54163 

01304 

X 

9304 

00603 

X 

554H11 

15502 

X 

54L03 

02006 

X 

54164 

00903 

X 

9309 

01404 

X 

43H20 

02302 

X 

54L04 

02005 

X 

54165 

00904 

X 

9312 

01402 

X 

54H21 

15503 

X 

54L10 

02003 

X 

5417 

00804 

X 

9314 

01504 

X 

43H22 

02307 

X 

54L121 

04201 


54170 

01801 

X 

9317 

15802 


54H30 

02301 

X 

54L122 

04202 


54174 

01701 

X 

9318 

15603 

X 

54H40 

02401 

X 

54L164 

02802 


54175 

01702 

X 

932 

03101 


54H50 

04001 

X 

54L193 

02503 


54180 

01901 

X 

9321 

15801 


54H51 

04002 

X 

54L20 

02002 

X 

54181 

01101 

X 

9322 

01405 

X 

54H53 

04003 

X 

54L30 

02001 

X 

54182 

01102 

X 

9324 

15002 

X 

54H54 

04004 

X 

54L42 

02901 


54192 

01308 

X 

9328 

15902 


54H55 

04005 

X 

54L43 

02902 


54193 

01309 

X 

933 

03105 


54H72 

02201 

X 

54L44 

02903 


54194 

00905 

X 

9334 

16001 


54H73 

02202 

X 

54L46 

02904 


54195 

00906 

X 

9338 

15701 


54H74 

02203 

X 

54L47 

02905 


5420 

00102 

X 

93410 

23001 


54H76 

02204 

X 

54L51 

04101 


5423 

00402 

X 

93411 

23002 


54LS00 

30001 

X 

54L54 

04102 


5425 

00403 

X 

93412 

23003 


54LS02 

30301 

X 

54L55 

04103 


5426 

00805 

X 

935 

03002 

X 

54LS03 

30002 

X 

54L71 

02101 

X 

5427 

00404 

X 

936 

03003 

X 

54LS04 

30003 

X 

54L72 

02102 

X 

5428 

16201 


940 

03002 

X 

54LS05 

30004 

X 

54L73 

02103 

X 

5430 

00101 

X 

944 

03102 


54LS08 

31004 

X 

54L74 

02105 

X 

5432 

16101 

X 

945 

03301 


54LS10 

30005 

X 

54L78 

02104 

X 

54365 

16301 

X 

946 

030d4 

X 

54LS107 

30108 

X 

54L86 

02601 

X 

54366 

16302 

X 

948 

03302 


54LS109 

30109 

X 

54L90 

02501 

X 

54367 

16303 

X 

950 

03303 


54LS11 

31001 

X 

54L91 

02806 


54368 

16304 

X 

951 

03201 


54LS112 

30103 

X 

54L93 

02502 

X 

5437 

00302 

X 

957 

03103 


54LS113 

30104 

X 

54L95 

02801 

X 

5438 

00303 

X 

958 

03104 


54LS114 

30105 

X 

54S00 

07001 

X 

5440 

00301 

X 

9601 

01204 

X 

54LS12 

30006 

X 

54S02 

07301 

X 

5442 

01001 

X 

9602 

01205 

X 

54LS122 

31403 

X 

54S03 


X 

5443 

01002 

X 

962 

03005 

X 

54LS123 

31401 

X 

54S04 

07003 

X 

5444 

01003 

X 

00101 

5430 

X 

54LS125 

32301 

X 

54S05 


X 

5445 

01004 

X 

00102 

5420 

X 


NOTE; Items marked X in the QPL column are listed cm QPL-38510-36 with at least one source. 
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1C MASTER 


MILITARY PARTS INDEX — QPL/DEVICE 


Cross Reference 
Military to Commercial 


M38510/ 

Device 

apL 

M38510/ 

Device 

QPL 

M38510/ 

Device 

QPL 

M38510/ 

Device 

QPL 

00103 

5410 

X 

02303 

54H10 

X 

07106 

54S175 

X 

20401 

82S130 

X 

00104 

5400 

X 

02304 

54HOO 

X 

07201 

54S40 

X 

20402 

82S131 

X 

00105 

5404 

X 

02305 

54H04 

X 

07301 

54S02 

X 

20601 

82S136 


00106 

5412 

X 

02306 

54H01 

X 

07401 

54S51 

X 

20602 

82S137 


00107 

5401 

X 

02307 

54H22 

X 

07402 

54S64 

X 

23001 

83410 


00108 

5405 

X 

02401 

54H40 

X 

07403 

54S65 

X 

23002 

93411 


00109 

5403 

X 

02501 

54L90 

X 

07501 

54S86 

X 

23002 

93421 


00201 

5472 

X 

02502 

54L93 

X 

07502 

54S135 


23501 

2680 

X 

00202 

5473 

X 

02503 

54L193 


07601 

54S194 

X 

23501 

TMS4060 


00203 

54107 

X 

02601 

54L86 

X 

07602 

54S195 


23502 

TMS4050 

X 

00204 

5476 

X 

02701 

54L02 

X 

07801 

54S181 

X 

23505 

5280 


00205 

5474 

X 

02801 

54L95 

X 

07802 

54S182 


23601 

6605 


00206 

5470 

X 

02802 

54L164 


07901 

54S151 

X 

23602 

6604 


00207 

5479 

X 

02805 

76L70 


07902 

54S153 

X 

30001 

54LSOO 

X 

00301 

5440 

X 

02806 

54L91 


07903 

54S157 

X 

30002 

54LS03 

X 

00302 

5437 

X 

02901 

54U2 


07904 

54S158 

X 

30003 

54LS04 

X 

00303 

5438 

X 

02902 

54143 


07905 

54S251 


30004 

54LS05 

X 

00401 

5402 

X 

02903 

54L44 


07906 

54S257 

X 

30005 

54LS10 

X 

00402 

5423 

X 

02904 

54L46 


07907 

54S258 

X 

30006 

54LS12 

X 

00403 

5425 

X 

02905 

54L47 


08001 

54S11 

X 

30007 

54LS20 

X 

00404 

5427 

X 

02906 

76L42 


08002 

54S15 

X 

30008 

54LS22 

X 

00501 

5450 

X 

03001 

930 

X 

08003 

54S08 

X 

30009 

54LS30 

X 

00502 

5451 

X 

03002 

935 

X 

08004 

54S09 


30101 

54LS73 

X ^ 

00503 

5453 

X 

03003 

936 

X 

08101 

54S140 

X 

30102 

54LS74 

X 

00504 

5454 

X 

03004 

946 

X 

08201 

54SS5 

X 

30102 

41574 

X 

00601 

5482 

X 

03005 

962 

X 

10101 

741 

X 

30103 

54LS112 

X 

00602 

5483 

X 

03101 

932 


10102 

747 

X 

30104 

54LS113 

X 

00603 

9304 

X 

03102 

944 


10103 

lOlA 

X 

30105 

54LS114 

X 

00604 

5480 

X 

03103 

957 


10104 

108A 

X 

30106 

54LS174 

X 

00701 

5486 

X 

03104 

958 


10105 

2101 

X 

30107 

54LS175 

X 

00801 

5406 

X 

03105 

933 


10106 

2108 


30108 

54LS107 

X 

00802 

5416 

X 

03201 

951 


10107 

118 

X 

30109 

54LS109 

X 

00803 

5407 

X 

03301 

945 


10201 

723 

X 

30110 

54LS76 

X 

00804 

5417 

X 

03302 

948 


10301 

710 

X 

30201 

54LS40 

X 

00805 

5426 

X 

03303 

950 


10302 

711 

X 

30202 

54LS37 

X 

00901 

5495 

X 

03304 

9903 


10303 

106 


30203 

54LS38 

X 

00902 

5496 

X 

03501 

0026 


10304 

111 

X 

30204 

54LS28 

X 

00903 

54164 

X 

04001 

54H50 

X 

10305 

2111 


30301 

54LS02 

X 

00904 

54165 

X 

04002 

54H51 

X 

10401 

55107 

X 

30302 

54LS27 

X 

00905 

54194 

X 

04003 

54H53 

X 

10402 

55108 

X 

30303 

54LS266 

X 

00906 

54195 

X 

04004 

54H54 

X 

10403 

55114 

X 

30401 

54LS51 

X 

01001 

5442 

X 

04005 

54H55 

X 

10404 

55115 

X 

30402 

54LS54 

X 

01002 

5443 

X 

04101 

54L51 

X 

10405 

55113 

X 

30501 

54LS32 

X 

01003 

5444 

X 

04102 

54L54 

X 

10406 

7831 


30502 

54LS86 

X 

01004 

5445 

X 

04103 

54L55 


10407 

7832 


30601 

54LS194 

X 

01005 

54145 

X 

04201 

54L121 


10408 

7820 

X 

30602 

54LS195 

X 

01006 

5446 


04202 

54L122 


10409 

7830 

X 

30603 

54LS95 

X 

01007 

5447 


05001 

4011 

X 

10501 

733 

X 

30604 

S4LS96 

X 

01008 

5448 

X 

05002 

4012 

X 

10601 

102 


30605 

54LS164 

X 

01009 

5449 

X 

05003 

4023 

X 

10602 

no 

X 

30606 

54LS295 

X 

01101 

54181 

X 

05101 

4013 

X 

10603 

2110 

X 

30607 

54LS395 

X 

01102 

54182 

X 

05201 

4009 

X 

10701 

LM109 


30701 

54LS138 

X 

01201 

54121 

X 

05102 

4027 

X 

10702 

78M05 

X 

30702 

54LS139 

X 

01202 

54122 

X 

05202 

4001 

X 

10703 

78M12 

X 

30703 

54LS42 

X 

01203 

54123 

X 

05203 

4002 

X 

10704 

78M15 

X 

30704 

54LS47 

X 

01204 

%01 

X 

05204 

4025 

X 

10705 

78M24 

X 

30801 

54LS181 

X 

01205 

9602 

X 

05301 

4007 

X 

10706 

7805 

X 

30901 

54LSiSl 

X 

01301 

5492 

X 

05302 

4019 

X 

10707 

7812 

X 

30902 

54LS153 

X 

01302 

5493 

X 

05303 

4030 

X 

10708 

7815 

X 

30903 

54LS157 

X 

01303 

54160 

X 

05401 

4008 

X 

10709 

7824 

X 

30904 

54LS158 

X 

01304 

54163 

X 

05501 

4009 

X 

10801 

3018 


30905 

54LS251 

X 

01305 

54162 

X 

05502 

4010 

X 

10802 

3045 

X 

30906 

54LS257 

X 

01306 

54161 

X 

05503 

4049 

X 

10901 

555 

X 

30907 

54LS258 

X 

01307 

5490 

X 

05504 

4050 

X 

10902 

556 

X 

30908 

54LS253 

X 

01308 

54192 

X 

05505 

4041 

X 

11001 

148 

X 

31001 

54LS11 

X 

01309 

54193 

X 

05601 

4017 

X 

11004 

4136 

X 

31002 

54LS15 

X 

01401 

54150 

X 

05602 

4018 

X 

15001 

5485 

X 

31003 

54LS21 

X 

01402 

9312 

X 

05603 

4020 

X 

15002 

9324 

X 

31004 

54LS08 

X 

01403 

54153 

X 

05604 

4022 

X 

15101 

5413 

X 

31101 

54LS85 

X 

01404 

9303 

X 

05605 

4024 

X 

15102 

5414 

X 

31201 

54LS83 

X 

01405 

9322 

X 

05701 

4006 

X 

15103 

54132 

X 

31202 

54LS283 

X 

01405 

54157 

X 

05702 

4014 

X 

15201 

54154 

X 

31301 

54LS13 

X 

01406 

54151 

X 

05703 

4015 

X 

15202 

54155 

X 

31302 

54LS14 

X 

01501 

5475 

X 

05704 

4021 

X 

15203 

54156 

X 

31303 

54LS132 

X 

01501 

5475 

X 

05705 

4031 

X 

15204 

8250 

X 

31401 

54LS123 

X 

01502 

5477 

X 

05706 

4034 


15205 

8251 

X 

31402 

54LS221 

X 

01503 

54116 

X 

06001 

10501 

X 

15206 

8252 

X 

31403 

54LS122 

X 

01504 

9314 

X 

06002 

10502 

X 

15301 

54125 


31501 

54LS90 

X 

01601 

5408 

X 

06003 

10505 

X 

15302 

54126 

X 

31502 

54LS93 

X 

01602 

5409 

X 

06004 

10506 

X 

15501 

54H08 

X 

31503 

54LS160 

X 

01701 

54174 

X 

06005 

10507 

X 

15502 

54H11 

X 

31504 

54LS161 

X 

01702 

54175 

X 

06006 

10509 

X 

15503 

54H21 

X 

31505 

54LS168 

X 

01801 

54170 


06101 

10531 


15601 

54147 


31506 

54LS169 

X 

01901 

54180 

X 

06102 

10631 


15602 

54148 


31507 

54LS192 

X 

02001 

54L30 

X 

06103 

10576 


15603 

9318 

X 

31508 

54LS193 

X 

02002 

54L20 

X 

06104 

10535 


15701 

9338 


31509 

54LS191 

X 

02003 

54L10 

X 

06201 

10504 


15702 

9328 


31510 

54LS92 

X 

02004 

54L00 

X 

06202 

10597 


15801 

9321 


31511 

54LS162 

X 

02005 

54L04 

X 

07001 

54S00 

X 

15802 

9317 


31512 

54LS163 

X 

02006 

54L03 

X 

07002 

54S03 

X 

15901 

9300 

X 

31513 

54LS190 

X 

02101 

54L71 

X 

07003 

54S04 

X 

16001 

9334 


32001 

54LS196 


02102 

54L72 

X 

07004 

54S05 

X 

16101 

5432 

X 

32002 

54LS197 


02103 

54L73 

X 

07005 

54S10 

X 

16201 

5428 


32003 

54LS290 

X 

02104 

54L78 

X 

07006 

54S20 

X 

16301 

54365 

X 

32004 

54LS293 

X 

02105 

54L74 

X 

07007 

54S22 

X 

16302 

54366 

X 

32102 

54LS26 

X 

02201 

54H72 

X 

07008 

54S30 

X 

16303 

54367 

X 

32201 

54LS365 

X 

02202 

54H73 

X 

07009 

54S133 

X 

16304 

54368 

X 

32202 

54LS366 

X 

02203 

54H74 

X 

07010 

54S134 

X 

20101 

HPROM0512 

X 

32203 

54LS367 

X 

02204 

54H76 

X 

07101 

54S74 

X 

20102 

5304 


32204 

54LS368 

X 

02205 

54H101 

X 

07102 

54S112 

X 

20201 

5603 


32301 

54LS125 

X 

02206 

54H103 

X 

07103 

54S113 


20202 

5604 


32302 

54LS126 

X 

02301 

54H30 

X 

07104 

54S114 


20301 

82S126 

X 

40001 

6800 

X 

02302 

54H20 

X 

07105 

54S174 

X 

20302 

82S129 

X 

42001 

8080A 

X 


NOTE: Items marked X in the QPL column are listed on QPL-38510-36 with at least one source. 
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MILITARY PARTS DIRECTORY 




DIGITAL 

FUNCTION 


BUFFERS, tNVERTERS (cont) 


COUNTERS (cont) 

- 

ARITHMFTir 


Device 

M38510/ 

Description 

Source 

Device 

M38510/ 

Description 

Source 




54H40 

02401 

Dual 4-Input NAND Buffer 

Motorola 

Signetics 

54LS163 

31512 

Fully Synchronous 4-Bit 
Binary Counter 


Device 

M38S10/ 

Description 

Source 

Tl 

4008 

05401 

4-Bit Full Adder 

RCA 




Tl 

54LS190 

31513 

Synchronous Decade 


54LS04 

30003 

Hex Inverter 

Fairchild 

Motorola 

Tl 

5480 

00604 

Gated Full Adder 

Motorola 



Up/Oown Counter 








5482 

00601 

2-Bit Binary Full Adder 

Motorola 




National 

Signetics 

54LS191 

31509 

Synchronous Binary 
Up/Down Counter 

Tl 

5483 

00602 

4-Bit Binary Full Adder 
(Look-Ahead Carry) 

Motorola 









Tl 

54LS192 

31507 

Decade Up/Oown Counter 

Tl 



National 

54LS05 

30004 

Hex Inverter, 0/C 

Motorola 

National 

Signetics 

Tl 




Signetics 

Tl 

54LS193 

31508 

Binary Up/Down Counter 

Tl 

5485 

15001 

4-Bit Magnitude 

Motorola 




54LS290 

32003 

Decade Counter, 
Divide-by-2 and 5 

Tl 



Comparator 

Signetics 

54LS28 

30204 

Quad 2-Input NOR Buffer 

Signetics 



54181 

01101 

Arithmetic Logic/ 

Function Generator 

Motorola 

National 

54L90 

02501 

Decade Counter, Ripple 

National 

54LS37 

30202 

Quad 2-Input NAND Buffer 

Motorola 

National 

Signetics 

Tl 



54L93 

02502 

4-Bit Binary Counter 

National 



Look-Ahead Carry 
Generator 

Motorola 

Signetics 













54LS83 

31201 

4-Bit Binary Full Adder 

Fairchild 

Raytheon 

54LS40 

30201 

Dual 4-Input NAND Buffer 

National 

Signetics 

DECODERS 









5442 

01001 

BCD-to-Decimal Decoder 

Motorola 

National 




Signetics 

Tl 

54LS125 

32301 

Quad Gated Buffer, TS 

Signetics 

54LS85 

31101 

4-Bit Magnitude 
Comparator 

Signetics 

Tl 

54LS126 

32302 

Quad Gated Buffer, TS 

Signetics 




Signetics 

54LS293 

32004 

Dual Quad Inverter, TS 

Ti 

5443 

01002 

Excess 3-to-Decimal 

Motorola 

Signetics 

54LS181 

30801 

ALU/Function Generator 

Raytheon 

Signetics 

54LS365 

32201 

Hex Buffer, TS 

Fairchild 

Signetics 

Tl 



Decoder 

5444 

01003 

Excess 3-Gray-to-Decimal 

Motorola 

54LS283 

31202 

4-Bit Binary Full Adder 

Fairchild 

Raytheon 

Signetics 

Tl 






Decoder 

Signetics 

54LS366 

32202 

Hex Inverter, TS 

Fairchild 

Signetics 

5445 

01004 

BCD-to-Decimal Decoder, 
0/C 

Motorola 




54LS367 

32203 

Hex Buffer, TS 

Motorola 

5448 

01008 

BCD-to-Seven Segment 
Decoder/Driver with 

30V Output 


54S85 

08201 

4-Bit Magnitude 
Comparator 



Signetics 

54LS368 

32204 

Hex Inverter, TS 

Fairchild 



Motorola 

54S181 

07801 

ALU/Function Generator 

Signetics 




Motorola 

Signetics 

5449 

01009 

BCD-to-7 Segment 
Decoder, 0/c 

Motorola 

9304 

00603 

Dual Full Adder 

Motorola 

54L04 

02005 

Hex Inverter 

National 



54145 

01005 

BCD-to-7 Segment 

Decoder 


9324 

15002 

4-Bit Magnitude 
Comparator 

Motorola 

54S04 

07003 

Hex Inverter 

Signetics 

Motorola 




54S05 

07004 

Hex Inverter, 0/C 

Signetics 

54148 

15602 

8-Bit Priority Encoder 

Signetics 





BUFFERS INVFRTFRS 


54S40 

07201 

Dual 4-Input NAND Buffer 

Signetics 

54154 

15201 

4-Line to 16-Line 
Decoder/Demultipiexer 

Motorola 





935 

03002 

Hex Inverter 




4007 

05301 

Dual Complementary Pair 
plus Inverter 

National 

RCA 


54155 

15202 

Dual 2-Line to 4-Line 
Decoder/Demultiplexer 


936 

03003 

Hex Inverter 


Motorola 




SSS 





54156 

15203 

Dual 2-Line to 4-Line 
Decoder/Demultiplexer 


4009 

05501 

Hex Buffer/Converter, 

National 





Motorola 



Inverting 

RCA 

truun 1 cno 



54LS138 

30701 

3-to-8-Line Decoder/ 
Demultiplexer 


4010 

05502 

Hex Buffer/Converter, 

National 

4017 

05601 

Decade Counter/Divider, 

RCA 

Motorola 



Non- Inverting 

RCA 



Decoded Output 

SSS 

54LS139 

30702 

Dual 2-Line to 4-Line 


4041 

05505 

Quad True/ 


4018 

05602 

Presettable Divide-by-N 


Decoder/Demultiplexer 

Motorola 



Complement Buffer 

RCA 



Counter 

RCA 

54LS42 

30703 

BCD to Decimal Decoder 

Motorola 

4049 

05503 

Hex Buffer/Converter, 
Inverting 

National 

4020 

05603 

14-Bit Binary Counter 

RCA 

54LS47 

30704 

BCD to 7-Segment 

Decoder 




RCA 

SSS 

4022 

05604 

Divide-by-8 Counter/ 
Divider, Decoded Output 

RCA 

Tl 

4050 

05504 

Hex Buffer/Converter, 

National 



8250 

15204 

Binary-to-Octal Decoder 

Signetics 

4024 

05605 

7-Bit Binary Counter 

RCA 

SSS 



Non-Inverting 

RCA 

SSS 

8251 

15205 

BCD-to-Decimal Decoder 

Signetics 

5404 

00105 

Hex Inverter 

Fairchild 

5490 

01307 

Decade Counter, Ripple 

Motorola 

8252 

15206 

BCD-to-Decimal Decoder 

Motorola 




Motorola 

National 

5492 

01301 

Divide-by-12 Counter 
(-2. -^6) 

Motorola 

Signetics 

9318 

15603 

8-Input Priority Encoder 

Motorola 




Signetics 

Tl 










5493 

01302 

4-Bit Binary Counter 

Motorola 





5405 

00108 

Hex Inverter, 0/C 





Signetics 

DRIVERS 



Motorola 

National 

Signetics 

Tl 

54160 

01303 

Synchronous Decade 
Counter 

AMD 

Motorola 

National 

Signetics 

5406 

00801 

Hex Inverter Buffer/ 
Driver, O/C High Voltage 
Output 

Fairchild 

Motorola 

Tl 









Hex Buffer/Driver, O/C 
High Voltage Output 

Fairchild 

Motorola 

Tl 

5437 

00302 

Quad 2-Input NAND 

Buffer 

Motorola 

National 

Signetics 

Tl 

54161 

01306 

Synchronous 4-Bit Binary 
Counter 

AMD 

Motorola 

National 

Signetics 

5407 

00803 







5416 

00802 

Hex Inverter Buffer/ 

Fairchild 

5438 

00303 

Quad 2-Input NAND 

Buffer, 0/C 

Fairchild 

Motorola 

National 

54162 

01305 

Fully Synchronous Decade 
Counter 

Motorola 

National 

Signetics 



Driver, O/C High Voltage 
Output 

Motorola 

Tl 





5417 

00804 

Hex Buffer/Driver, 

Fairchild 




Signetics 

Tl 

54163 

01304 

Fully Synchronous 4-Bit 
Binary Counter 

Motorola 

National 

Signetics 



O/C High Voltage Output 

Motorola 

Tl 

5440 

00301 

Dual 4-Input NAND 

Buffer 

Fairchild 









Motorola 

National 

54192 

01308 

Decade Up/Down Counter 

Motorola 

FLIP-FLOPS 






Signetics 

Tl 

54193 

01309 

Binary Up/Down Counter 

Motorola 

Signetics 








4013 

05101 

Dual "D” Flip-Flop with 
Set/Reset 

Motorola 

54125/6 

15301/2 

Quad Gated Buffer, 3 State Signetics 

54LS90 

31501 

Decade Counter 

Tl 



RCA 

54365 

32201 

Hex Buffer, TS 

Signetics 

54LS92 

31510 

Divide-by-12 Counter 

Tl 




SSS 

nnn-t 

05102 

Dual J-K Master-Slave 
Flip-Flop 



54366 

32202 

Hex Inverter, TS 

Signetics 

54LS93 

31502 

4-Bit Binary Counter 

Tl 


RCA 

54367 

32203 

Hex Buffer, TS 

Signetics 

54LS160 

31503 

Synchronous Decade 


5470 

00206 

Positive Edge-Triggered 
J-K Flip-Flop 

Fairchild 

Motorola 

Signetics 

54368 

32204 

Hex Inverter, TS 

Signetics 



Counter 

Tl 



54LS161 

31504 

Synchronous 4-Bit Binary 





54H04 

02305 

Hex Inverter 

Fairchild 

Motorola 

Signetics 

Tl 

Tl 




Tl 



Counter 

5472 

00201 

J-K Master Slave 

Flip-Flop (AND Inputs) 

National 

Signetics 

Tl 




54LS162 

31511 

Fully Synchronous 

Decade Counter 

Tl 
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MILITARY PARTS DIRECTORY 


FLIP-FLOPS (cont) 


Device 

M38S10/ 

Descriptien 

Source 

5473 

00202 

Flip-Flop 

Dual J-K Master Slave 

Motorola 

National 

Signetics 

Tl 

5474 

00205 

Dual D-Type Edge- 
Triggered Flip-Flop 

Fairchild 

National 

Signetics 

Tl 

5476 

00204 

Dual J-K Master Slave 
Flip-Flop with 

Preset and Clear 

National 

Signetics 

Tl 

5479 

00207 

Dual D-Type Flip-Flop 

Motorola 

54107 

00203 

Dual J-K Master Slave 
Flip-Flop 

Motorola 

National 

Signetics 

Tl 

54174 

01701 

Hex D-Type Flip-Flop 

Fairchild 

Motorola 

Signetics 

54175 

01702 

Quad D-Type Flip-Flop 

Motorola 

Signetics 

54H72 

02201 

J-K Master-Slave Flip- 
Flip (AND Inputs) 

Motorola 

Signetics 

54H73 

02202 

Dual J-K Master-Slave 
Flip-Flop 

Signetics 

Motorola 

54H74 

02203 

Dual D-Type Edge- 
Triggered Flip-Flop 

Signetics 

54H76 

02204 

Dual J-K Flip-Flop 

Tl 

Signetics 

54H101 

02205 

J-K Negative Edge- 
Triggered Flip-Flop 
(AND-OR Inputs) 

Motorola 

Signetics 

54H103 

02206 

Dual J-K Negative Edge 
Triggered Flip-Flop 

Motorola 

Signetics 

54LS73 

30101 

Dual J-K Master Slave 
Flip-Flop 

Signetics 

Tl 

54LS74 

30102 

Dual D-Type Positive 
Edge-Triggered Flip-FIcq) 
with Preset and Clear 

Motorola 

Signetics 

Tl 

54LS76 

30110 

Dual J-K Master Slave 
Flip-Flop with Preset 
and Clear 

Tl 

Signetics 

54LS107 30108 

Dual Master Slave 
Flip-Flop 

Signetics 

Tl 

54LS109 

30109 

Dual J-K Positive Edge- 
Triggered Flip-Flop with 
Preset and Clear 

Fairchild 

Signetics 

Tl 

54LS112 

30103 

Dual J-K Negative Edge- 
Triggered Flip-Flop with 
Preset and Clear 

Signetics 

Tl 

54LS113 

30104 

Dual J-K Negative Edge- 
Triggered Flip-Flop with 
Separate Preset and Clock 

Signetics 

Tl 

54LS114 

30105 

Dual J-K Negative Edge- 
Triggered Ffip-Flop with 
Clock, Clear, and Preset 

Signetics 

Tl 

54LS174 30106 

Hex D-Type hip-Flop 

AMD 

Fairchild 

Motorola 

Tl 

54LS175 30107 

Quad D-Type Flip-Flop 

AMD 

Motorola 

Tl 

54L71 

02101 

J-K Master-Slave Flip- 
Flop (AND-OR Inputs) 

National 

54L72 

02102 

J-K Master-Slave Flip- 
Flop (AND Inputs) 

National 

54L73 

02103 

Dual J-K Master-Slave 
Flip-Flop 

National 

54L74 

02105 

Dual D-Type Edge- 
Triggered Flip-Flop 

National 

54L78 

02104 

Dual J-K Master-Slave 
Flip-Flop 

National 

54S74 

07101 

Dual D Flip-Flop 

Signetics 

54S112 

07102 

Dual J-K Negative Edge-' 
Triggered Flip-Flop with 
Preset and Clear 

Signetics 

54S174 

07105 

Hex D-Type Flip-Flop 

AMD 

Fairchild 

54S175 

07106 

Quad D-Type Flip-Flop 

Fairchild 

AMD 


GATES, ANP/NAND GATES, AND/NAND (coirt) 


Device 

M38S10/ 

Description 

Source 

Device 

M38510/ 

Description 

Source 

4011 

05001 

Quad 2-Input HAND Gate 

National 

RCA 

SSS 

54LS10 

30005 

Triple 3-Input NAND Gate 

Fairchild 

Motorola 

National 

4012 

05002 

Dual 4-Input NAND Gate 

National 

RCA 

SSS 




Signetics 

Tl 




54LS11 

31001 

Triple 3-Input AND Gate 

Fairchild 

4023 

05003 

Triple 3-Input NAND Gate 

National 

RCA 

SSS 




National 

Motorola 

Raytheon 

Signetics 

Tl 

5400 

00104 

Quad 2-Input NAND Gate 

Fairchild 




Motorola 

National 

Signetics 

Tl 

54LS12 

30006 

Triple 3-Input NAND Gate, 
0/C 

Signetics 

Tl 




54LS15 

31002 

Triple 3-Input AND Gate, 
0/C 

National 

5401 

00107 

Quad 2-input NAND Gate, 
0/C 

Fairchild 

Motorola 

National 

Signetics 

Tl 



Signetics 

Tl 



54LS20 

30007 

Dual 4-Input NAND Gate 

Fairchild 

National 

Signetics 

5403 

00109 

Quad 2-Input NAND Gate, 
0/C 

Fairchild 

Motorola 

National 

Signetics 

Tl 




Tl 

54LS21 

31003 

Dual 4-Input AND Gate 

Fairchild 

National. 

Raytheon 

Signetics 


01601 

Quad 2-Input AND Gate 

Fairchild 

Motorola 

National 

Signetics 




Tl 


54LS22 

30008 

Dual 4-Input NAND Gate, 
0/C 

National 

Signetics 

Tl 

5409 

01602 

Quad 2-Input AND Gate, 
0/C 

Fairchild 

Motorola 

Signetics 

54LS26 

32102 

Quad 2-Input NAND Gate, 
0/C, to 15V 

Signetics 




54LS30 

30009 

8-Input NAND Gate 

Fairchild 

Motorola 

National 

Signetics 

5410 

00103 

Triple 3-Input NAND Gate 

Fairchild 

Motorola 

National 

Signetics 

Tl 




54LS38 

30203 

Quad 2-Input NAND Gate, 
0/C. 

National 

Raytheon 

Signetics 

Tl 

5412 

00106 

Triple 3-input NAND Gate, 
0/C 

Tl 



542Q 

00102 

Dual 4-input NAND Gate 

Fairchild 

54L00 

02004 

Quad 2-Input NAND Gate 

National 




Motorola 

National 

Signetics 

54L03 

02006 

Quad 2-Input NAND Gate, 
0/C 

National 




Tl 

54L10 

02003 

Triple 3-!nput NAND Gate 

National 

5426 

00805 

Quad 2-Input NAND Gate, 
0/C 

Signetics 

54L20 

02002 

Dual 4-Input NAND Gate 

National 

5430 

00101 

8-Input NAND Gate 

Fairchild 

Motorola 

National 

Signetics 

54L30 

02001 

8-Input NAND Gate 

National 




54S00 

07001 

Quad 2-Input NAND Gate 

Fairchild 

Signetics 




Tl 

54S03 

07002 

Quad 2-tnput NANO Gate, 
0/C 

Fairchild 

54H00 

02304 

Quad 2-Input NAND Gate 

Fairchild 

Signetics 

Motorola 

Signetics 

Tl 

54S08 

08003 

Quad 2-Input AND Gate 

Fairchild 

Signetics 




54S10 

07005 

Triple 3-Input NAND Gate 

Fairchild 

Signetics 

54H01 

02306 

Quad 2-Input NAND Gate, 
0/C 

Motorola 

Signetics 

Tl 



54S11 

08001 

Triple 3-Input AND Gate 

Fairchild 

54H08 

15501 

Quad 2-Input AND Gate 

Motorola 

Signetics 




Signetics 

54S15 

08002 

Triple 2-tnput AND Gate, 

Signetics 


15504 

Quad 2-Input AND Gate 

Motorola 



0/C 



54S20 

07006 

Dual 4-Input NAND Gate 


54H10 

02303 

Triple 3-Input NAND Gate 

Fairchild 

Motorola 

Fairchild 

Signetics 




Signetics 

Tl 

54S22 

07007 

Dual 4-lnput NAND Gate, 
0/C 

Signetics 

54H11 

15502 

Triple 3-Input AND Gate 

Motorola 

Signetics 




54S30 

07008 

8-Input NAND Gate 

Fairchild 

54H20 

02302 

Dual 4-Input NAND Gate 

Fairchild 

Motorola 

54S133 

07009 

13-Input NANO Gate 

Signetics 




Signetics 

Tl 

54S134 

07010 

12-Input NAND Gate, 

3 State 

Signetics 

54H21 

15503 

Dual 4-Input AND Gate 

Signetics 




930 

03001 

Dual 4-4nput NAND Gate, 
Expandable 

Fairchild 

54H22 

02307 

Dual 4-input NAND Gate, 
0/C 

Fairchild 

Motorola 

Signetics 



946 

03004 

Quad 2-Input NAND Gate 

Fairchild 

54H30 

02301 

8-Input NAND Gate 

Fairchild 

Motorola 

Signetics 

Tl 

962 

03005 

Triple 3-Input NAND Gate 

Fairchild 








54LS00 

30001 

Quad 2-Input NAND Gate 

Fairchild 

National 

GATES, AND-OR/AND-OR’INVERT 




Motorola 

Signetics 

Tl 

4019 

05302 

Quad AND-OR Select Gate 

National 

RCA 

SSS 

54LS03 

30002 

Quad 2-Input NAND Gate, 
0/C 

Motorola 

Signetics 

Tl 




5450 

00501 

2-2-Input AOI Gate, 
Expandable 

Motorola 

National 

Signetics 

Tl 

54LS08 

31004 

Quad 2-Input AND Gate 

Fairchild 

Motorola 

National 

Raytheon 

Signetics 

Tl 







5451 

00502 

2-2-lnput AOI Gate, 
Expandable 

Motorola 

National 

Signetics 

Tl 
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GATES, AND-OR/ANO-OR-INVERT (cont) 

GATES, OR/NOR (cont) 

MULTIVIBRATORS 


Device 

M38510/ 

Descriptiim 

Source 

Device 

M38S10/ 

Description Source 

Device - 

M38510/ 

Description 

Source 

5453 

00503 

2-2-2-2- Input AOi Gate, 
Expandable 

Motorola 

National 

54LS32 

30501 

Quad 2-tnput OR Gate Fairchild 

Motorola 

54121 

01201 

Monostable Multivibrator 

Motorola 

Signetics 




Signetics 

Tl 



National 

Signetics 

54122 

01202 

Retriggerable Monostable 
Multivibrator with Clear 

Motorola 

5454 

00504 

2-2-2-2-lnput AOI Gate 

Motorola 

National 

Signetics 

Tl 

54L02 

02701 

Quad 2-Input NOR Gate National 




54123 

01203 

Dual Retriggerable 
Monostable Multivibrator 
with Clear 

Motorola 

Signetics 




54S02 

07301 

Quad 2-Input NOR Gate Signetics 




10501 

06001 

Quad 2-Input OR/NOR Motorola 

Gate 




54H50 

04001 

2-2*lnput AOI Q3t6, 
Expandable 

Motorola 

Signetics 

54LS122 

31403 

Retriggerable Monostable 
Multivibrator with Clear 

Tl 



10502 

06002 

Quad 2-Input Gate Motorola 

(3 NOR, 1 OR/NOR) 



54H51 

04002 

Dual 2-2-Input AOi Gate 

Motorola 

Signetics 

54LS123 

31401 

Dual Retriggerable 
Monostable 











54H53 

04003 

2-2-2-3-lnput AOI Gate, 

Motorola 

10505 

06003 

2-3-2-Input OR/NOR Gate Motorola 



Multivibrator with Clear 

Tl 



Expandable 

Signetics 

10506 

06004 

4-3-3-Input OR/NOR Gate Motorola 

54LS221 

31402 

Dual Monostable 


54H54 

04004 

2-2-2-3-lnput AOI Gate 

Motorola 

Signetics 

10509 

06006 

4-5-Input OR/NOR Gate Motorola 



Multivibrator, Schmitt 
Trigger Input 

Tl 

54H55 

04005 

4-4-Input AOI Gate, 

Motorola 




9601 

01204 

One Shot Multivibrator 

Motorola 



Expandable 

Signetics 

LATCHES 


9602 

oi one 

Dual One Shot 
Multivibrator 

Motorola 

54LS51 

30401 








Dual 2-3-Input AOI Gate 

Motorola 

5475 

01501 

Quad Bistable Latch, Motorola 

Complementary Output Signetics 







National 

Signetics 

Tl 








5477 

01502 

Quad Bistable Latch Motorola 

MISCELLANEOUS 


54LS54 

30402 

2-2-2-3-lnput AOI Gate 

Motorola 

National 

Signetics 



Signetics 





9314 

01504 

Quad Multifunction Latch Motorola 

o413 

15101 

Dual 4-input NAND 

Schmitt Trigger 

Motorola 

Signetics 












Tl 




5414 

15102 

Hex Schmitt Trigger, 
Inverting 

Motorola 

Signetics 

54S51 

07401 

2-2-Input AOI Gate 

Signetics 

MULTIPLEXERS 

54S64 

07402 

4-2-3-2-lnput AOI Gate 

Signetics 

54150 

01401 

16-Channel Data Motorola 

54132 

15103 

Quad 2-Input NAND 
Schmitt Trigger 

Motorola 

Signetics 







Selector/Multiplexer 



GATES, EXCLUSIVE OR/ NOR 


54151 

01406 

8-Input Multiplexer Motorola 

National 
Signetics 

54180 

01901 

9-Bit Odd/Even Parity 
Generator/Checker 

Motorola 

National 

Signetics 

4030 

05303 

Quad Exclusive OR Gate 

National 

SSS 






54153 

01403 

Dual 4-Channel Data Motorola 

Selector/Multiplexer National 

Signetics 

54LS13 

31301 

Dual 4-Input NAND 

Schmitt Trigger 

Signetics 

Tl 

5486 

00701 

Quad 2-input Exclusive 
OR Gate. 

Fairchild 

Motorola 

National 

Signetics 







54LS14 

31302 

Hex Schmitt Trigger, 
Inverting 

Signetics 

Tl 



54LS151 

30901 

8-Input Multiplexer Motorola 

Raytheon 






54LS132 

31303 

Quad 2-Input NAND 
Schmitt Trigger 

Motorola ' 
Signeticsi 
Tl 




Tl 

54LS153 

30902 

Dual 4-Channel Data AMD 

Selector/Multiplexer Fairchild 

Motorola 
Raytheon 
Signetics 
Tl 

54LS86 

30502 

Quad 2-Input Exclusive 
OR 

Motorola 

National 

Signetics 











54LS266 

30303 

Quad 2-Input Exclusive 
NOR Gate, 0/C 

National 

Signetics 

Tl 









54LS157 

30903 

Quad 2-Input Multiplexer, AMD 
Non-Inverting Fairchild 

Raytheon 
Signetics 


INTERFACE 


54S86 

07501 

Quad 2-Input Exclusive 
OR Gate 

Signetics 



LINE DRIVERS AND RECEIVERS 


10507 

06005 

Triple 2-Input Exclusive 
OR/NOR Gate 

Motorola 



Tl 

54S140 

08101 

Dual 4-Input Positive 
NAND Line Driver 

Signetics 

54LS158 

30904 

Quad 2-Input Multiplexer, AMD 

GATES. OR/NOR 




Inverting Raytheon 

Signetics 
Tl 

55107 

10401 

Differential Line Receiver 

Fairchild 

Tl 








55108 

10402 

Differential Line Receiver 

Fairchild 

Tl 

4000 

05201 

Dual 3-input NOR Gate 
plus Inverter 

RCA 

SSS 

54LS251 

30905 

8-Input Multiplexer, Fairchild 

Complementary Input, Tl 





Strobe, TS 

55113 

10405 

Dual Differential Line 
Driver, Three-State 


4001 

05202 

Quad 2-Input NOR Gate 

National 

RCA 

54LS253 

30908 

Dual 4-Input Multiplexer, Fairchild 
TS Motorola 

Signetics 
Tl 

Tl 




SSS 



55114 

10403 

Dual Differential Line 

Fairchild 

4002 

05203 

Dual 4-Input NOR Gate 

National 



Driver 

Tl 



RCA 

SSS 

54LS257 

30906 

Quad 2-Input Multiplexer, Signetics 
Non-Inverting, TS Tl 

55115 

10404 

Dual Differential Line 
Receiver 

Fairchild 

Tl 

4025 

05204 

Triple 3-Input NOR Gate 

National 

RCA 

SSS 





54LS258 

30907 

Quad 2-Input Multiplexer, 

Inverting, TS Tl 





5402 

00401 

Quad 2-Input NOR Gate 

Fairchild 

Motorola 

54S151 

07901 

8-Input Multiplexer Fairchild 

Signetics 



LINEAR 





National 

Signetics 

Tl 

54S153 

07902 

Dual 4-Channel Data Signetics 

Selector/Multiplexer 

AMPLIFIERS 



5423 

00402 

Dual 4- Input NOR Gate 
with Strobe, Expandable 

Motorola 

Tl 

54S157 

07903 

Quad 2-Input Multiplexer, AMD 
Non-Inverting Fairchild 

Signetics 

lOlA 

10103 

Operational Amplifier 

AMD 

Fairchild 

National 

5425 

00403 

Dual 4-Input NOR Gate 
with Strobe 

Motorola 

Tl 

54S158 

07904 

Quad 2-input Multiplexer, AMD 
Inverting Fairchild 

Signetics 

108A 

10104 

Operational Amplifier 

Fairchild 

National 

5427 

00404 

Triple 3-Input NOR Gate 

Fairchild 








118 

10107 

Operational Amplifier 

National 




Motorola 

54S257 

07906 

Quad 2-Input Multiplexer, 
Non-Inverting, TS AMD 




Signetics 

Tl 

118 

11001 

Quad Operationa! 

Amplifier 

Fairchild 

5432 

16101 

Quad 2-Input OR Gate 

Signetics 

54S258 

07907 

Quad 2-Input Multiplexer, 

Inverting, TS AMD 





Operational Amplifier 

AMD 

Fairchild 

National 

Raytheon 

54LS02 

30301 

Quad 2-Input NOR Gate 

Fairchild 

Motorola 

National 

Raytheon 





9309 

01404 

Dual 4-Input Multiplexer AMD 

Motorola 

Signetics 









747 

10102 

Dual Operational 

Amplifier 

AMD 

Fairchild 

National 




Signetics 

Tl 

9312 

01402 

8-Channel Data Selector/ AMD 
Multiplexer Motorola 

54LS27 

30302 

Triple 3-Input NOR Gate 

Fairchild 

Motorola 

National 

Signetics 

Tl 






9322 

01405 

Quad 2-Input Data AMD 

Selector./Multiplexer Motorola 

(Non-Inverting) National 

Signetics 

2101 

10105 

Dual Operational Amplifier Fairchild | 






4136 

11004 

Quad Operational 

Amplifier 

Signetics 
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COMPARATORS 


Device 

M3B510/ 

Description 

Source 

111 

10304 

Voltage Comparator 

Fairchild 

National 

AMD 

710 

10301 

Voltage Comparator 

Fairchild 

711 

10302 

Dual Voltage Comparator 

Fairchild 

FOLLOWERS 

no 

10602 

Voltage Follower 

Fairchild 


TIMERS 


555 

10901 

Timer 

Signetics 

556 

10902 

Dual Timer 

Signetics 

TRANSISTOR ARRAYS 

3045 

10802 

Transistor Array 

Fairchild 

VOLTAGE REGULATORS 

723 

10201 

Voltage Regulator 

Fairchild 

78M05 

10702 

5V, 500mA Voltage 
Regulator 

Fairchild 

78M12 

10703 

12V, 500mA Voltage 
Regulator 

Fairchild 

78M15 

10704 

15V, 500mA Voltage 
Regulator 

Fairchild 

78M24 

10705 

24V, 500mA Voltage 
Regulator 

Fairchild 

7805 

10706 

5V, lA Voltage Regulator 

Fairchild 

7812 

10707 

12V, lA Voltage Regulator 

Fairchild 

7815 

10708 

15V, lA Voltage Regulator Fairchild 

7824 

10709 

24V, lA Voltage Regulator 

Fairchild 


MEMORY 


PROM 


Device 

M38510/ 

Description 

Source 

HPR0M0512 

20101 

512-Bit Programmable 
Read Only Memory 

Harris 

82S226 

20301 

PROM, 256x4. OC 

Harris 

MMI 

Signetics 

82S129 

20302 

PROM. 256x4. TS 

Harris 

MMI 

Signetics 

82S130 

20401 

PROM, 512x4, OC 

Harris 

MMI 

Signetics 

82S131 

20402 

PROM, 512x4. TS 

Harris 

MMI 

Signetics 

RAM 

2680 

23501 

4096x1 Dynamic RAM 

Tl 

TMS4050 23502 

4096x1 Dynamic RAM 

Tl 

SHIFT REGISTERS 

4006 

05701 

18-Bit Static S.R. 

National 

RCA 

SSS 

4014 

05702 

8-Bit Static S.R. 
(Synchronous) 

National 

RCA 

4015 

05703 

Dual 4-Bit Static S.R. 

National 

RCA 

SSS 

4021 

05704 

8-Bit Static S.R. 
(Asynchronous) 

National 

RCA 

4031 

05705 

64-Bit Static S.R. 

National 

RCA 

54L95 

02801 

4-Bit Parallel Access S.R. 

National 

5495 

00901 

4-Bit Parallel Access S.R. 

Motorola 

Signetics 

National 


SHIFT REGISTERS (cont) 


Device 

M38510/ 

Description 

Source 

5496 

00902 

5-Bit S.R. 

MotorrHa 

Signetics 

National 

54164 

00903 

8-Bit Serial-In 
Parallel-Out S.R. 

•National 

Signetics 

54165 

00904 

8-Bit Parallel-Serial S.R. 

Motorola 

54194 

00905 

4-Bit Universal S.R. 

Motorola 

National 

54195 

00906 

4-Bit Parallel Access S.R. 

Motorola 

54LS95 

30603 

4-Bit Parallel Access S.R. 

Signetics 

Tl 

54LS96 

30604 

5-Bit S.R. 

Signetics 

Tl 

54LS164 30605 

8-6it Serial In, Parallel 
Out, S.R. 

AMD 

National 

Signetics 

Tl 

54LS194 30601 

4-Bit Universal 
Bidirectional S.R. 

AMD 

Signetics 

Tl 

54LS195 

30602 

4-Bit Parallel In, Parallel 
Out, S.R. 

AMD 

Signetics 

Tl 

54LS295 30606 

4-Bit Parallel In, Parallel 
Out, Right/Left S.R. 

Signetics 

Tl 

54LS395 30607. 

4-Bit Parallel In, Parallel 
Out, Cascadable S.R. 

Signetics 

Tl 

54S194 

07601 

4-Bit Universal S.R. 

AMD 

9300 

15901 

Universal 4-Bit S.R. 

Motorola 

9328 

15902 

Dual 8-Bit S.R. 

Motorola 

MICROPROCESSOR 

6800 

40001 

Microprocessor 

Motorola 

8080A 

42001 

Microprocessor 

Intel 
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Q. yeaxb of experience in 

United 


Electronic.3 Divi^on 



eem/ELECTRONiC ENGINEERS 
MASTER CATALOG- 

The “blue-ribbon” catalog /directory 
that has become "the standard of the 
industry” for electronic engineers, 
buyers and specifiers. 



1C MASTER AND THE 
UPDATES - 

The only complete single-source direc- 
tory including all 1C devices manufac- 
tured in the United States. Updated 
three times yearly with accumulative 
supplements. 


cataloqinq, 22 editiom of 06 
Technical Publications 




eem FILE SYSTEM- 

The only filing system designed espe- 
cially for the electronics engineer. 
Instant retrieval and organization of 
data sheets and catalogs. 

UNITED COST AND 
PRICING SERVICES - 


Electronic Distributors 

MASTER CATALOG - 

The only national catalog designed 
exclusively for distributors and their 
customers featuring electronic parts, 
instruments and equipment. 


ELECTRONIC PRODUCTS 
MAGAZINE - 

The products magazine ... A 100% 
product-oriented magazine including 
hundreds of new products and special 
features every month. 


The electronic distributors’ proven 
method of being up to the minute on 
his cost and selling prices. 

UTP CUSTOM CATALOGS- 

The Cadillac of individualized cata- 
logs for the electronic parts distribu- 
tor, featuring solely his lines and 
services. 



645 Stewart Avenue, Garden City, New York 11530 / 516 222- 2500 



how to use 
the application note 


The Application Note Directory is a comprehensive 
guide to the many 1C application notes available. 
It lists the devices covered, describes each note, 
and tells who publishes each one. 

directory 


The application notes in this directory can be lo- 
cated by function or device number. 

1. To find out what is published by function, 
locate the closest topics in the index below, turn to 
the pages indicated, and scan through the listings. 

2. To find all the application notes covering a 
given device, look up the device in the Part Number 
Index at the front of this book. The fl sign leads to 
application notes. 

The application note descriptions are organized 
under the headings; Digital, Linear, Memory and 
Microprocessor. Beneath those headings are 
functional and applications categories arranged 
alphabetically. Within each category the notes are 
arranged in alphabetical sequence by manufacturer. 
The mixing of functions and applications is neces- 
sary, since application notes do not lend them- 
selves to classification entirely by function or 
entirely by application. When an application note 
fits under several categories, it is listed in one and 
cross referenced by the others. This may mean 
that you have to spend five minutes checking a 


everything you want, but finding suitable informa- 
tion can save you considerable design time, 
if an application note covers specific devices or 
it shows in some detail how certain devices are 
used, these device numbers are listed in paren- 
theses just below the title. 

The application note descriptions are as short as 
possible. They are designed to save you time in 
reading while giving an overall sense of the con- 
tents. The length of each note is indicated in 
parentheses on the last line; if the note is bound 
into a book, the last line will show that it is part 
of a handbook, databook, catalog, etc. 

Once you have determined which application 
notes you need, check to see if the manufacturer has 
placed the complete application note in the back of 
this section (immediately following the short de- 
scriptions). if not, contact the manufacturer’s sales 
office or write to the manufacturer. Be sure to give 
both the title and the application note number. 
Addresses and phone numbers are listed in the 
Manufacturers and Distributors Directory. 


APPLICATION NOTE SUBJECTS 


Category 

Page 

DIGITAL 

Arithmetic 

151 

CMOS 

151 

Consumer 

154 

Counters 

154 

Data Transmission 

155 

Encoders 

157 

General 

157 

High-Speed Logic 

158 

High-Speed TTL 

159 

HNIL/HTL 

159 

W 

159 

Interface 

159 

LSI, General 

160 

Multiplexers 

161 

PLAs 

161 

Pulse Handling 

161 

Trigger Circuits 

161 

TTL, General 

161 

LINEAR 

Active Filters 

162 

Amplifiers, Current 

162 

Amplifiers, Instrumentation 

162 

Amplifiers, Operational 

163 


150 
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Amplifiers, Video 169 

Arrays 170 
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Converters -..176 

Drivers 180 
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Industrial Control 182 
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Modulators 184 

Multipliers 184 

Phase-locked Loops 185 

Photosensitive Devices 186 

Power Control 186 

Power Supplies 186 

Preamplifiers ; 187 

Regulators 187 
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Thermal Considerations 190 

Timers 191 

Transducers 191 

Voltage References 192 

MEMORY 
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interface 194 
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PROMs 194 

RAMS 195 

ROMs 197 

Shift Registers 198 
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Applications 199 

General 200 

Programming 200 

Systems 202 
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APPUCATION NOTE DIRECTORY 

DIGITAL 


CMOS (cont) 


1 “A New CMOS Analog Gate Technology” 

See listing under (Linear) Switches. (Intersil) 

2 “NBCD Sign and Magnitude Adder/ Subtracter” 

See listing under Arithmetic (Motorola) 

3 “A Digit DVM Using an integrated Circuit Dual Ramp 
System” 

See listing under (Linear) Instrumentation (Motorola) 

4 “Noise !irlir■un■^y Contparlscn cf CMOS Versus Popuisr 
Bipolar Logic Families” 

Compares the noise immunities of TTL, DTL, HTL, and CMOS logic 
families. Discusses common noise sources, precautions against 
noise, noise specification, and standard noise tests. 

Motorola AN-707 (8 pg.) 

5 “Introduction to CMOS Integrated Circuits with 
Three-State Outputs” 

Describes a wide variety of CMOS ICs incorporating transmission 
gates with standard logic. Gives design rules. Covers applications in 
analog switching and multiplexing, digital multiplexing, and data 
bussing. 

Motorola AN-715 (19 pg.) 

6 “Scanning Logic for RF Scanner-Receivers Using CMOS 
Integrated Circuits” 

Describes rf scanner-receiver control functions using standard CMOS 
devices. Covers crystal switching and priority channel monitoring 
with mention of phase-locked loop designs. 

Motorola AN-753 (7 pg.) 

7 “CMOS Monostable Multivibrators” 

(MC14538B) 

Covers theory of operation with emphasis on pulse widths, retrig- 
gerable and non-retriggerable operation. Describes use in a tach- 
ometer. 

Motorola AN-772 (7 pg.) 

8 “CMOS Linear Applications” 

(MM74C00, MM74C02, MM74C04) . 

Describes use of CMOS devices biased to operate at the midpoint 
of the transfer characteristics. 

National AN-83 (3 pg.) 

9 “CMOS Oscillators” 

Describes square wave oscillators that can be built with CMOS logic 
elements. 

National AN-118 (4 pg.) 

10 “54C/74C Family Characteristics” 

(MM54C Series, MM74C Series) 

Discusses output, noise and temperature characteristics, power con- 
sumption, and propagation delay for the 54C/74C logic family. 
National AN-SO (6 pg.) 

11 “MM54C/74C Voltage Translation/Buffering” 

See listing under Interface (National) 

12 “Designing with MM74C908, MM74C918 Dual High 
Voltage CMOS Drivers” 

(MM74C908, MM74C918) 

Presents curves for power dissipation design limits. Shows simple 
driver circuits plus flasher, oscillator, siren and latch applications. 
National AN-177 (12 pg.) 


CMOS (cont) 


13 “COS/MOS Integrated Circuits Manual” 

(CD4000 series) 

Discusses fabrication, logic system design, and applications of RCA 
COSj'MOS circuits. 

RCA CMS-272 $2.50 (224 pg.) 


14 “Noise Immunity of COS/MOS Integrated-Circuit Logic 
Gates” 

(CD4000A, CD4001A) 

Evaluates noise immunity of the CD4000A/01A gates with respect 
to external nnise, rrnsstalk, transmission-line reflections, power- 
line noise, and ground-line noise. Includes schematics and logic 
diagrams. 

RCA ICAN-6176 (8 pg.) 


15 “A Typical Data-Gathering & Processing System Using 
CD4000A-Series COS/MOS Parts” 

(CD4000 Series) 

Describes data-gathering and processing system using CMOS cir- 
cuits. Includes discussion of input signal conditioning and transmis- 
sion, the digital processor unit, receiver, memory, arithmetic unit, 
display unit, output buffer, output transmitter, receiver, and control 
unit. 

RCA ICAN-6210(11 pg.) 


16 “Radiation Resistance of the COS/MOS CD4000A Series" 

(CD4000A Series) 

Provides a graph plotting permanent radiation resistance of CD4000A 
series. Discusses design considerations for increasing resistance. 
RCA lCAN-6224 (2 pg.) 


17 "Guide to Better Handling and Operation of 
CMOS integrated Circuits” 

Recommends specific handling and operating practices to minimize 
the probability of damage in the manufacturing and field environ- 
ments, 

RCA ICAN-6525 (5 pg.) 


18 “Using the CD4047A in COS/MOS Timing Applications” 

(CD4047) 

Compares this monostable-astable multivibrator with simpler types 
of oscillator circuits and discusses applications, including a noise 
discriminator, low-pass and band-pass filters, a frequency discrimina- 
tor, and a pulse generator. 

RCA ICAN-6230 (13 pg.) 


19 “Astable and Monostable Oscillators using RCA 
COS/MOS Digital Integrated Circuits” 

(CD4000 Series) 

Describes several techniques used to compensate for the normal 
threshold variation of MOS devices in the design of stable multi- 
vibrator circuits for operation at frequencies up to 1 MHz. Also 
covers applications for multivibrator circuits including VCOs, volt- 
age controlled pulse-width circuits, and phase-locked VCOs. 

RCA ICAN-6267 


20 "A COS/MOS PCM Telemetry and Remote Data 
Acquisition Design” 

(CD4000 Series) 

Describes data transmission formats and the following data acquisi- 
tion sections; analog and digital multiplexers, A/D converters, trans- 
mission formatters and system programmers. 

RCA ICAN-6289 (12 pg.) 
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DIGITAL 


CMOS (cont) 


1 “Power Supplies for COS/MOS” 

(CD4000 Series) 

Discusses the factors involved in the selection of CMOS supply 
voltages including the system operating frequency, noise immunity 
and power dissipation. Examples of simple power supply circuits are 
also given. 

RCA ICAN-6304 (5 pg.) 

2 “Applications of the RCA-CD4093B COS/MOS Schmitt 
Trigger” 

(CD4093B) 

Describes characteristics of the CD4093 quad 2-input Schmitt 
trigger. Covers applications in waveshaping (sinewave to square- 
wave, edge delay, edge detection), power-on reset, astable multi- 
vibrators and use as a Schmitt trigger for noise immunity. 

RCA I CAN-6346 (6 pg.) 


3 “Using the CD4520B to Design Dividers with Symmetrical 
Outputs” 

(CD4520B) 

Describes how to use this CMOS counter to divide an input fre- 
quency by N where N is any integer from 2 to 256 and obtain out- 
puts with approximately 50% duty cycles. 

RCA ICAN-6362 (10 pg.) 

4 “Fundamentats of Testing COS/MOS Integrated Circuits” 

Describes the techniques employed in testing CMOS devices to 
assure their adherence to data sheet specs. 

RCA ICAN-6532 (14 pg.) 


5 “Understanding Buffered and Unbuffered CMOS 
Characteristics” 

Presents the relative merits of buffered and unbuffered CMOS de- 
vices. Provides background, definitions, and an applications chart. 
RCA ICAN-6558 (8 pg.) 


6 “Radiation Resistance of the COS/MOS CD4000A and 
CD4000B Series” 

(CD4000 Series) 

Studies permanent and transient radiation as they affect CMOS 
dpvires 

RCA I CAN-6563 (3 pg.) 


7 “Applications of CD40107BE COS/MOS Dual Buffer” 

(CD40107BE) 

Details the characteristics of the CD40107BE and the variety of 
applications including a lamp driver, an LED driver, and a relay driver. 
RCA ICAN-6564 


8 “COS/MOS Electrostatic-Discharge Protection Networks" 

(CD4000 Series) 

Discussion and illustrations of the various electrostatic-discharge 
protection networks provided on RCA CMOS parts. 

RCA ICAN-6572 (2 pg.) 


9 “Power-Supply Considerations for COS/MOS Devices” 

(CD4000 Series) 

Includes discussion of quiescent device dissipation, switching char- 
acteristics, ac dissipation and ac performance characteristics, cal- 
culating system power, power supply regulation and filtering re- 
quirements. 

RCA ICAN-6576 (6 pg.) 


CMOS (cont) 


10 “Noise Immunity of COS/MOS B-Series 
Integrated Circuits” 

(CD4000UB Series, CD4000B Series) 

Evaluates noise immunity of B-series CMOS devices with respect to 
noise-energy immunity, and dc/ac noise-immunity. Includes defini- 
tions of test terms, discussion of logic-system noise and rejection, 
and schematics. 

RCA ICAN-6587 (9 pg.) 

11 “Interfacing Analog and Digital Displays with CMOS 
Integrated Circuits” 

(CD4000 Series) 

Details some of the CMOS ICs most suitable for interfacing the elec- 
tronic circuit and the display. For digital displays, basic display 
operation is also covered as an aid in selecting the appropriate 
interfacing device. 

RCA ICAN-6595 (12 pg.) 

12 “interfacing COS/MOS with Other Logic Families” 

(CD4000A Series) 

Describes conditions governing interface of CMOS 4000A series with 
other logic families. 

RCA SSD-203 ICAN-6602 (12 pg.) 

13 “Battery-Powered Digital-Display Clock/Timer and 
Metering Applications Utilizing the RCA CD4026A and 
CD4033A Decade Counters 7-Segment Output Types” 

(CD4009, CD4010, CD4026, CD4033) 

Describes the CD4026A/33A ICs and their use with 7-segment dis- 
play units. Discusses interface packages and methods to help the 
designer optimize his system. Includes a discussion of battery- 
operated systems for digital clocks and watches. 

RCA ICAN-6733 (16 pg.) 

14 “CMOS/MOS Interfacing Simplified” 

See listing under (Digtial) Interface (RCA) 

15 “CMOS/MOS Rate Multipliers — Versatile Circuits for 
Synthesizing Digital Functions” 

See listing under (Digital) Arithmetic (RCA) 

16 “Design of Fixed apd Programmable Counters Using the 
RCA 401 8A COS/MOS Presettable Divide-by-“N” Counter” 

See listing under (Digital) Counters. (RCA) 

17 “Application of CD4016A Quad Bilateral Switch” 

See “Transmission and Multiplexing of Analog or Digital Signals 
Using the CD4016A Quad Bilateral Switch” Under (Digital) Data 
Transmission. (RCA) 

18 “Using Complementary MOS Circuits” 

(SCL4013A, SCL4046A, SCL4018A, SCL4026A, SCL4029A, SCL4404A) 
Reviews CMOS operation, cost, and reliability. Discusses application 
of the SCL4018A in a three decade rate multiplier; the SCL4029A 
in counting devices; the SCL4404A and SCL4031A in A/D converters; 
and SCL4016A in analog switching. 

Solid State Scientific AN-101 (6 pg.) 

19 “CMOS Expandable Gates” 

(SCL4402A, SCL4412A) 

Compares the transfer characteristics of ordinary CMOS gates to 
those gates -using double buffered output. Includes performance 
characteristics and discusses expansion of SCL4412A and SCL4402A 
to 12-input NOR, 16-input OR, and other combinations. 

Solid State Scientific AN-102 (3 pg.) 
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DIGITAL 


CMOS (cont) 


1 “CMOS Integrated Circuits in Automotive Applications’’ 

General discussion, also includes discussion of high current cir- 
cuits, constant current or constant impedance circuit, digital time 
delay circuit, digital low-pass filter. 

Solid State Scientific AN-103 (5 pg.) 

2 “interfacing with CMOS’’ 

Describes electrical characteristics of CMOS inputs and outputs. 
Discusses interfacing CMOS with CMOS, PMOS, NMOS, DTL/TTL, 
HTL, and CL, 

Solid State Scentific An-104 (5 pg.) 

3 “Improved CMOS Gate Design’’ 

(SCL4000 Series) 

Description of the output buffering of the SGL400Q Series 
Solid State Scientific AN-105 (3 pg,! 

4 “A Simplified Approach to Testing CMOS Inverters and 
Gates" 

Bench tests using a lower supply and a V-O-M are described. They 
include continuity, input leakage, quiescent device current, output 
voltage, noise immunity, output drive current and threshold voltage. 
Solid State Scientific AN-107 (4 pg.) 

5 “Applications of CMOS Integrated Circuits in 
Commurtications Equipment" 

(SCL4000 Series) 

Uses of SCL4000 Series circuits as frequency synthesizers, digital 
frequency displays, frequency scanners, and squelch circuits. 

Solid State Scientific AN-108 (4 pg.) 

6 “CMOS Wave Shaping and Level Detection" 

Describes methods to obtain modified transfer charactertistics of 
double buffered NAND gates, by connecting inputs together, con- 
necting extra inputs to Vcc, etc. Shows how to obtain variable 
amounts of hysteresis, and describes systems of level detection 
using trigger circuits. 

Solid State Scientific AN-109 (5 pg.) 

7 “Using the SCL 4528 Dual Monostable Multivibrator" 

{SCL4528) 

Describes operating modes and timing, equations for pulse width 
calculations. 

Solid State Scientific AN-111 (6 pg.) 


Consumer 


8 “A Navigation Receiver That Uses A Digital Frequency 
Synthesizer" 

M719) 

Gives schematics for a navigation receiver. Discusses the digital 
frequency synthesizer, varactor tuned RF amplifier, AGC amplifier, 
mixer, IF amplifier, and detector portions. 

Fairchild Application Note 178 (6 pg.) 

9 “ ‘Little Teacher’. Using the C593/C597 Calculator 
Circuit" 

(C/CF593, C/CD597) 

Describes a calculator circuit used as a teaching toy. If a child 
answers a given problem correctly a pass lamp is lit; otherwise a 
fail lamp is lit. 

General Instrument Bulletin 0202 (3 pg.) 


Consumer (cont) 


10 “12/24 Hour Digital Auto Clock" 

(AY9-1000, CK3300) 

Provides circuit diagram and description of a 12 or 24 hour auto 
clock. 

General Instrument Bulletin 0301 (3 pg.) 


11 “Industrial Clock/Timer Featuring Back-up Power Supply 
Operation” 

Describes the design and operation of a clock timer with digital 
readout suitable for industrial control applications. CMOS circuits 
are used for reduced power. 

Motorola AN-718A 


12 “Calculator Learns to Keep Time" 

Describes stopwatch and keyboard controlled interval timing func- 
tions using the MM5736 calculator chip. 

National AN-119 (8 pg.) 


13 “Handheld Calculator Battery Systems” 

Describes the tradeoffs in battery performance for 6.5-9.5v calcu- 
lators driven by 2, 3 and 4 cell as well as 9v. batteries. 

National AN-149 (4 pg.) 

14 “High Voltage Shift Registers Move Displays" 

See listing under (Memory) Shift Registers (National) 

15 “Timekeeping Advances Through COS/MOS Technology” 

Discusses basic oscillator design considerations, practical oscil- 
lator circuits, and some typical timing-circuit applications, including 
wrist watches, wall clocks, and auto clocks. 

RCA ICAN-6086 (12 pg.) 


16 “CMOS integrated Circuits in Automotive Applications" 

See listing under (Digital) CMOS. (Solid State Scientific) 

17 “Automotive Electronics: Choosing the Right Technology" 

Defines operational considerations and compares CMOS, PMOS, and 
bipolar. 

Sprague TP 74-5 (10 pg.) 


Counters 


18 “Single iC Forms 2-to-9-Bit Ring Counter” 

(AM2503) 

Describes use of device to make a ring counter. 

Advanced Micro Devices (2 pg.) 

19 “Design for a Battery Operated Frequency Counter” 

(ICM7207A, ICM7208) 

Describes the design, circuit and layout of a 7 digit frequency and 
period measurement counter. 

Intersil A015 (6 pg.) 

20 “Using the MK5009P MOS Counter Time-Base Circuit” 

{MK5009) 

Describes the use of the MK5009 along with complete circuits for a 
digital frequency meter, pulse generator and digitally-program- 
mable one-shot. Discusses operation of the units oscillator circuit. 
Mostek AN-104 (4 pg.) 
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- APPLtCATlON NOTE DIRECTORY 

DIGITAL 


Counters (cont) 


1 “Applications Using the MK50395 Six 'Decade Counter 
Display Totalizer’’ 

(IVIK50395, MK50396, MK50397) 

Discusses use of the counter in batch control position measurement, 
greater-than less-than detection, automatic stop, frequency counter, 
darkroom timer, digital tuning, and N-Pulser applications. 

Mostek (16 pg.) 

2 “Application Information Using Mostek’s Six-Decade 
Counter/ Display Totalizer” 

(MK50395) 

Covers circuit operation and input/output requirements. Describes 
use in a batch control system, a position measurement system and 
greater-than less-than detection. 

Mostek (8 pg:) 

3 “Programmable Counters Using the MC10136 and 
MC10137 MECL Universal Counters” 

(MC10136, MC10137) 

Circuit operation and use in programmable counters with no external 
gating. Also use in high-frequency counters operating up to 
110 MHz. 

Motorola AN-584 (4 pg.) 

4 “Battery-Powered 5 MHz Frequency Counter” 

Describes a battery operated 5 MHz counter built with CMOS for 
low power operation. Discusses methods to minimize power con- 
sumption. 

Motorola AN-717 (9 pg.) 

5 “A 200 MHz Autoranging MECL-McMOS 
Frequency Counter” 

(MClOOOO Series) 

Presents basic frequency counter design along with the schematics 
and diagrams needed to build a 200 MHz autoranging frequency 
counter. 

Motorola AN-742 (11 pg.) 

6 “Five Digit Accumulator/ Elapsed Time Indicator” 

(MC14534) 

Describes in detail the circuit for a CMOS 5 digit elapsed time 
indicator and a 99,999 count accumulator with a 1-999 prescaler. 
Motorola AN-743 (5 pg.) 

7 “The Logical Design of Shift Counters” 

Presents two techniques to aid in designing shift-register counters. 
Gives results for “sequence tree” and “count multiplication” tech- 
niques for cycle lengths of 30 or less. Shows solutions for both 
“D” flip-flops and J-K flip-flops as the input elements of the shift 
register. 

Motorola AN-576 (8 pg.) 

8 “An MSI 500 MHz Frequency Counter Using MECL and 
MTTL” 

See listing under High Speed Logic. (Motorola) 

9 “Calculator Chip Makes A Counter” 

(MM5736, MM5739) 

Discusses use of the MM5736 calculator chip as a counter operating 
up to 120 Hz. 

National AN-112 (6 pg.) 

10 “Keyboard Programmable Divlde-by-“N” Counter with 
Symmetrical Output” 

(MM54C922. MM74C922) 

Describes a circuit to divide by 1 through 16 by pushing a single 
key for each division ratio. 

National DB-5 (2 pg.) 


Counters (cont) 


11 “Design of Fixed and Programmable Counters Using the 
RCA 4018A COS/MOS Presettable Divide-by-“N” Counter” 

(CD4018) 

Describes the use of this device in single-decade and multi-decade 
fixed and programmable divide-by-“N” counters. System considera- 
tions, such as switch simplifications, components minimization, and 
speed are also discussed. 

RCA ICAN-6498 (6 pg.) 

12 “A Basic Selection Guide to Digital Counters” 

(CD4017, CD4024, CD4518) 

Discusses the advantages of the binary ripple counter and compares 
it with the Johnson decade counter and the BCD counter. Also covers 
selection of the most suitable counter for specific applications. 

RCA ICAN-6552 (6 pg.) 


13 “Using the SN74160 Family of Synchronous Counters” 

(SN74160, SN74161, SN74162, SN74163) 

Describes carry circuit operation, cascading and programming. 
Texas instruments Application Report CA-174 (7 pg.) 


Data Transmission 


14 “Line Drivers and Receivers” 

(AM2614, AM2615, 9614, 9615, 9620, 9621, DM783i, DM8831) 
Discusses single ended, differential, unbalanced differential digital 
communications systems and line matching methods. Describes the 
above circuits and their use in systems. 

Advanced Micro Devices Application Note (12 pg.) 

15 “Remote Multiplexing” 

Discusses acquisition of data at sensors distant from the location 
where the data is required and the control of actuators at a distance 
from the control system. Topics include interconnection, data 
transmission integrity, temperature, and electrical and mechanical 
protection. 

Burr Brown AN-80 (6 pg.) 


16 “Distributed Data Processing” 

Outlines design considerations dealing with remote data acquisition 
systems. Discusses distributed data processing and related topics 
such as system reliability, maintenance, network configurations and 
partitioning, and data base management. 

Burr Brown AN-81 (5 pg.) 

17 “Intrinsically Safe Data Acquisition” 

See listing under (Digital) CMOS. (Burr-Brown) 


18 “Stable FSK Modems Featuring the XR-2207, XR-2206, 
and XR-2211” 

(XR2206, XR2207, XR2211) 

Describes designing a modulator-demodulator for use in frequency- 
shift keying. Circuit designs and the adjustment procedure for 
frequency tuning is included. 

Exar AN-01 (5 pg.) 

19 “Tri-State FSK Modem Design Using XR2206/XR2211” 

(XR2206, XR2211) 

Design of FSK modems with carrier detection and control capability 
are discussed. 

Exar AN-05 
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APPLICATION NOTE DIRECTORY 


DIGITAL 


Data Transmission (cont) 


1 “Using the Data Concentrator in Data Communications” 

(AY5-1016) 

Presents description of device and outlines general operating con- 
siderations. Provides schematics of its use in a commutator/ de- 
commutator, a polling system, and a digitally programmed gain 
amplifier. 

General Instruments Bulletin 0801 (8 pg.) 

2 “Using the UAR/T in Data Communications” 

Describes device and operation of both receiver and transmitter 
portions of circuit. Outlines use in computer interfacing, terminal 
interfacing, and a location identifier. 

General Instruments Bulletin 0802 (6 pg.) 

3 “The UAR/T in Data Communications ” 

(AY5-1013) 

Describes this full duplex receiver/transmitter and discusses its 
application in computer, terminal and slow speed device inter- 
facing. Also covers use in polling. 

Genera! Instrument Microelectronics (4 pg.) 


4 “Using the Data Concentrator in Data Communications’.’ 

(AY5-1016) 

Describes counter, decoding matrix, and multiplexer switch sections 
of the AY5-1016 data concentrator. Describes commutator.decom- 
mutator and polling system applications plus use as a digitally pro- 
grammable gain amplifier, and as a clock generator. 

General Instrument Microelectronics (11 pgj 


5 “The AY-5-1011 Terminal Transmitter for Key-To-Tape 
Data Accumulation System and Other Applications” 

(AY5-1011) 

Describes features of this parallel-to-serial converter and discusses 
its use in key-to-tape systems. 

General Instruments Microelectronics (6 pg.) 


6 “High Speed Digital ComnHinications” 

(HD245, HD246, HD545, HD546) 

Describes the use of the HD-245 family in a current mode digital 
communication system (up to 2 Mbs over 1,000-ft-long line.) 

Harris Application Note 205 (4 pg.) 


7 "Receiver/Transmitter Noise Immunity” 

(HD245, HD246, HD545, HD546) 

Discusses HD-245 transmitter/ receiver system noise: External mag- 
netic and capacitive effects, crosstalk, and ground line noise. 
Includes a comparison with voltage mode and differential voltage 
switching type systems. 

Harris Application Note 207 (4 pg.) 


8 “Using the 8251 Universal Synchronous/ Asynchronous 
Recei ver/T ransmitter” 

(8251) 

Describes this USART, covering its use as a component and as a 
communication-link in 8080 systems. Includes flowcharts and pro- 
gram listings. 

Intel Application Note AP-16 $1.00 (32 pg.) 


9 "Using the 8273 SDLC/HDLC Protocol Controller” 

(8273) 

Explains the 8273 as a component and shows its use in a generalized 
loop configuration. 

Intel AP-36 (44 pg.) 


Data Transmission (cont) 


10 “Bussing with MECL 10,000 Integrated Circuits” 

(MClOlll, MC10123) 

Describes use of MECL 10,000 circuits in high speed data trans- 
mission systems with emphasis on transmission line construction and 
termination. 

Motorola AN-726 (6 pg.) 

11 “Low Speed Modem Fundamentals” 

(MC6860) 

Describes interface circuitry and performance of the MC6860 low 
speed modem. Evaluation of the system performance in the presence 
of Gaussian noise is given, as well as a brief description of data 
couplers. 

Motorola AN-731 (15 pg.) 

12 “Low Speed Modem System Design Using the MC6860” 

(MC6860) 

Describes the MC6860 modem. Provides filter design tables and 
equations to develop a complete 100 series compatible system. 
Motorola AN-747 (13 pg.) 

13 “Device Operation and System Implementation of the 
Asynchronous Communications Interface Adapter” 

(MC6850) 

Provides information on ACIA transmitter and receiver operation, 
initialization, status register bits, use in a microcomputer based 
communications system, software requirements, and transmission 
subroutines. 

Motorola AN-754 (11 pg.) 

14 “Revised Data — interface Standards” 

(MC3486, MC3487, MC3488) 

Compares RS232, RS422, and RS423 standards and discusses cable 
length. 

Motorola AN-781 (4 pg.) 

15 “Integrated Circuits for Digital Data Transmission” 

(DS7820, DS7830, DS8820, DS8830) 

Describes the operation and use of the DS7830 line driver and 
DS7830 line receiver for transmission systems using twisted-pair 
lines. Includes a mathematical design analysis of this line receiver. 
National AN-22 (16 pg.) 

16 “Data Bus and Differential Line Drivers and Receivers” 

(DS7820, DS7830, DS7831, DS7832, DS7833, DS7834, DS7835, 

DS7836, DS7837, DS7838, DS7839, DS8820, DS8830, DS8831, 

DS8832, DS8833, DS8834, DS8835, DS8836, DS8837, DS8838, 

DS8839, DS1488, DS1489) 

Includes schematics and describes the operation of these line 
drivers, receivers and transceivers. 

National AN-83 (12 pg.) 

17 “Transmission Line Characteristics” 

(DM7400, DS7820, OS7830, DS75452, DS8820, DS8830) 

Describes the characteristics of digital signals in transmission lines 
and the characteristics of the line that effect transmission quality. 
Also compares the performance of unbalanced and balanced circuits 
in digital systems. 

National AN-108 (6 pg.) 

18 “Operational Aspects of Nitron’s Data Terminal 
Transmitter and Receiver” 

(NC2257, NC2259, NC2260) 

Discusses basic operation of the NC2257/2259/2260 IC's, and 
application in various types of communications systems. 

Nitron Communications Note 1 (24 pg.) 
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APPLICATION NOTE DIRECTORY 


DIGITAL 


Data Transmission (cont) 


1 “Using High Speed Memory in Pulse Code Modulated 
Systems for Switching Applications” 

Discusses digital message switching and implementation with a 
conventional digital crossbar switch as well as with a switth using 
high speed memory and data multiplexing. 

Nortec Applications Note. No. 29 {4 pg.) 

2 “Transmission and Multiplexing of Analog or Digital 
Signals Utilizing the CD4016A Quad Bilateral Switch” 

(CD4016A) 

Describes features and operation of this switch. Discusses applica- 
tions, including switching, gating digital or analog signals, multi- 
plexing and demultiplexing, D/A conversion, sample and hold, and 
squelch-control. 

RCA ICAN-6601 (12 pg.) 

3 “A COS/MOS PCM Telemetry and Remote Data 
Acquisition Design” 

See listing under (Digital) CMOS (RCA) 

4 “A Typical Data-Gathering and Processing System Using 
CD4000A-Series COS/MOS Parts” 

See listing under (Digital) CMOS (RCA) 

5 “Asynchronous Receiver/ Transmitter” 

(TR1602) 

General description of asynchronous transmission and operation of 
TR1602, which is capable of full or half duplex operation. Describes 
application in distriouted computer networks. 

Western Digital Application Report 1 (12 pg.) 


Encoders 


6 “Using the AY-5-9100 in Telephone Equipment” 

(AY5-9100) 

Describes use of this four phase dynamic logic circuit in mains 
powered dialers, line powered telephones, card readers, and in 
standard multifrequency tone dialer keyboards. 

General Instrument Microelectronics (10 pg.) 


7 “Keyboard Encoder and PROM/ EPROM Application” 

(AY5-3600) 

Describes use of the device in 64 key 4 mode and 90 key 4 mode 
applications. The device’s binary outputs are organized to provide 
direct interface with a PROM/ EPROM thus enabling the specific pat- 
tern format to be verified prior to a "custom" encoder commitment. 
General Instrument Bulletin 1401 (4 pg.) 


8 “AY5-3600 Keyboard Encoder Operation” 

(AY5-3600) 

Characterizes the device and supplies a chart of the code assign- 
ments it uses. 

General Instrument Bulletin 1402 (3 pg.) 

9 “Designing With the HD-0165 Keyboard Encoder” 

(HD0165) 

The organization and truth table for this encoder are presented. 
The use of two circuits for encoding up to 256 keys, battery opera- 
tion, examples of a teletypewriter keyboard and universal keyboard 
encoders are described. 

Harris Application Note 204 (8 pg.) 


Encoders (cont) 


10 “Using the MM5704 Keyboard interface in Keyboard 
Systems” 

(MM5704) 

- Discusses features, operation, and programming of this device. 
Discusses use with the MM5702 timing and control chip of the 
Microprogrammable Arithmetic Processing System, and in a stan- 
dard ASCII encode system. 

National AN-52 (11 pg.) 

11 “MOS Encoder Plus PROM Yield Quick Turnaround 
Keyboard Systems” 

(MM5740) 

Describes use of a binary coded keyboard encoder with, a PROM to 
build prototype or small volume keyboard systems. 

National AN-139 (4 pg.) 

12 “Exclusive-OR Code Converters” 

(DM7086) 

Covers use of exclusive-OR gates to do Gray/ Binary and Binary/ 
Hamming code conversion. 

National DB-2 (2 pg.) 

13 “Interface Circuitry and Performance Optimization 
TMX2141 Encoder, TMX2151 Decoder” 

(2141, 2151) 

Provides design notes including pulse width and timing considera- 
tions for these pulse width signaling devices. 

TMX Bulletin 751 (7 pg.) 


General 


14 “Don’t Be Confused by Switching Time Specifications” 

Uses a TTL J-K flip-flop to explain switching time specifications. 
Advanced Micro Devices (4 pg.) 

15 “HMOS Reliability” 

Describes HMDS technology and device operation. Presents failure 
mechanisms, reliability testing, and test results. 

Intel RR-18 (9 pg.) 

16 “Worst Case Design For Integrated Circuits” 

(MONOCHIP) 

Discusses defining worse case conditions of an 1C design parameter 
variations, breadboarding for verification of worse case conditions 
and parasitic effects. 

Interdesign APN-2 (5 pg.) 

17 “How Cost Effective Are Custom IC’s?” 

(MONOCHIP) 

Looks at the relative economies of discrete circuit designs versus 
semicustom IC's at various volume levels. Economic costs often not 
analyzed such as rework, supervisory overhead, inventory mainte- 
nance, quality assurance, and purchasing and stocking costs are 
included. 

Interdesign APN-5 (6 pg.) 

18 “MOS 100-Bit Word Generator” 

Describes how to build a 100-bit word generator using MOS ICs. 
National MB-1 (2 pg.) 

19 “MOS Clock Savers” 

Design and use of MOS Clock-Drive Networks. Offers tips for saving 
power and lowering component costs. 

National MB-5 (2 pg.) 
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APPLICATION NOTE DIRECTORY 


DIGITAL 


General (cent) 


1 "Solid-State Devices Manual" 

Provides tutorial information on discrete devices and IC’s with 
emphasis on consumer, hobbyist and experimenter applications. 

RCA SC-16 $5.00 (750 pg.) 

2 "Criteria for Choosing Resins and Evaluation Tests for 
Discrete and Integrated Power Devices in Plastic 
Packages" 

See listing under (Linear) Genera! (SGS-ATES) 


High Speed Logic 


3 "FI 0,000 Series ECL" 

(ECL Series) 

Operation and circuit parameters are described for the Fairchild 
ECL series. 

Fairchild Application Note 330 (6 pg.) 

4 "iC Crystal Controlled Oscillators” 

(MC1023, MC1662, MClOlOl, MC10116) 

Describes use of MC1023 OR/ NOR gate as an amplifier and oscil- 
lator. Discusses, square wave oscillator circuits with crystal con- 
trol capable of output frequencies up to 150 MHz. Examples use 
MClOlie/lOlOl, and MC1662. 

Motorola AN-41 7B (4 pg.) 

5 "The MC1600 Series MECL III Gates" 

(MC1660. MC1661, MC1662, MC1663, MC1664, MC1665) 

Gives typical operating characteristics and explains the operation 
of various gates in the MECL III family. Describes recommended 
layout, breadboarding, and testing procedures. 

Motorola AN-504 (14 pg.) 


6 "Interconnection Techniques for Motorola’s 
MECL 10,000 Series Emitter Coupled Logic" 

(MECL) 

Describes some of the characteristics of high digital signal lines 
and gives wiring rules for MECL 10,000 circuits. Discusses p-c board, 
interconnects, board-to-board interconnects, and wirewrapping tech- 
niques. 

Motorola AN-556 (22 pg.) 


7 "Using Shift Registers as Pulse Delay Networks” 

(MC10135) 

Discusses a high-speed delay shift register using the MC10135 
flip flop. 

Motorola AN-565 (3 pg.) 


8 “MECL Positive and Negative Logic" 

(MECL) 

Describes equivalences between positive and negative ECL logic 
and provides guides for converting between them. 

Motorola AN-567 (2 pg.) 

9 “Testing MECL 10,000 Integrated Logic Circuits” 

(MECL) 

Describes AC and DC tests in a 50 ohm transmission-line environ- 
ment for measuring logic levels or noise margins, circuit current, 
input currents, propagation delays, edge speeds, and flip-flop toggle 
rstos 

Motorola AN-579 (6 pg.) 


High Speed Logic (cont) 


10 "An MSI 500 MHz Frequency Counter Using MECL and 
MTTL” 

(MECL) 

Describes design of 8-digit LED readout counter using MECL III, 
10,000 and TTL. Discusses two prescalers using MECL, two input 
amplifier designs, and a time-base controller for the counter's 
multiphase clock. 

Motorola AN-581 (9 pg.) 


11 “Measure Frequency and Propagation Delay with 
High Speed MECL Circuits" 

fMECL) 

Describes ECL frequency counter useful to 160 MHz and a propaga- 
tion delay measuring circuit capable of 100-picosecond resolution. 
Motorola AN-586 (2 pg.) 

12 “AC Noise Immunity of MECL 10,000 integrated Circuits” 

(MECU 

Discusses AC noise immunity. Describes test circuits for measuring 
this immunity and the results to be expected for MECL 10,000 
circuits. 

Motorola AN-592 (6 pg.) 

13 “Simulate MECL System Interconnections with a 
Computer Program” 

Develops a basic computer program that allows the user to simulate 
the performance of signal lines and to analyze termination tech- 
niques. Applies to ECL and other high speed digital systems. 
Motorola AN-700 (10 pg.) 

14 "Understanding MECL 10,000 DC and AC Data Sheet 
Specifications" 

(MECL) 

Discusses basic MECL 10,000 gate structure, transfer curve and dc 
levels. Covers specifications data sheet, including power supply 
drain current, high and low output voltages, propagation delay, rise 
and fall times, and toggle frequency. 

Motorola AN-701 (7 pg.) 

15 "MECL 10,000 Arithmetic Elements MC10179, MC10180, 
MC10181” 

(MC10179, MC10180, MC10181) 

Describes 10180 dual adder/subtractor, 1018 4-bit arithmetic logic 
unit/function generator, and 10179 lookahead carry block. Dis- 
cusses their operation in parallel adders, in both ripple and look- 
ahead systems. 

Motorola AN-709 (11 pg.) 

16 "Interfacing with MECL 10,000 Integrated Circuits” 

(MC1650, MC1692, MC10115, MC10116, MC10124, MC10125, MC- 
10128, MC10129, MC10216) 

Discusses circuits to interface ECL with TTL, TTL and IBM busses, 
MOS, low level signals, and LEDs. 

Motorola AN-720 (9 pg.) 

17 “A High Speed FIFO Memory Using the MECL MC1 143 
Register File” 

(MCM10143) 

Describes the required features of a high speed FIFO design. Dif- 
ferent approaches are compared and a design is shown using the 
MC10143 Multiport Register File. 

Motorola AN-730 (6 pg.) 

18 "Bussing with MECL 10,000 Integrated Circuits” 

See listing under (Digital) Data Transmission (Motorola) 
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APPLiCATION NOTE DIRECTORY 

DIGITAL 


High Speed TTL 


1 “The MC3000/MC3100 Series Transistor-Transistor Logic 
Flip-Rops” 

(IVIC3050, MC3051, MC3052, MC3060, MC3061, IV1C3062, IV1C3150, 
MC3151, MC3152, MC3160, MC3162) 

Describes basic operation of the various flip-flops available in the 
IVIC3000/3100 (54H/79H) series and gives typical operating char- 
acteristics of each. 

Motorola AN-493 (14 pg.) 

2 “Series 54S/74S Schottky TTL Applications” 

(SN54S Series, SN74S Series) 

Analyzes Schottky clamping techniques and circuits, reviews circuit 
performance, including discussion of transfer characteristics, switch- 
ing times, and a-c noise. Discusses power supply considerations, 
line driving and receiving, noise sources and their abatement. 
Normalized loading/ driving capability information and the pinouts 
of ICs are discussed. 

Texas Instruments Application Report CA-176 (45 pg.) 


HNIL/HTL 


3 “Noise immunity with Motorola High Threshold Logic” 

(MC660 Series) 

Compares noise immunity characteristics between High Threshold 
Logic (HTL) and standard saturated logic devices. Discusses noise 
injection and noise reduction techniques. 

Motorola AN-298 (5 pg.) 

4 “Operation and Application of MHTL I/C Flip-Flops” 

(MC663, MC664) 

Describes operation and characteristics of the J-K MC663P and the 
master-slave R-S MC664P flip-flops. Discusses applications as ripple 
and decade shift counters. 

Motorola AN-414 (8 pg.) 

5 “Using Motorola High Threshold Logic” 

(MC660 Series) 

Describes MC660 series ICs and provides many of the character- 
istics of these units. Application examples include logic translation, 
line driving, and trigger circuits. 

Motorola AN-467 (11 pg.) 

6 “Converting Relay Control Systems to Digital l/C’s” 

(MC660 Series) 

Defines and discusses basic Boolean algebra and logic functions and 
presents method of converting relay diagrams to logic diagrams. 
Gives examples of conversion method using High Threshold Logic 
circuits and presents a system design to accomplish this. 

Motorola AN-524 (11 pg.) 

7 “Design Techniques with HiNIL 367 Quad Schmitt Trigger” 

(367) 

General discussion of Schmitt Trigger and the differences of the 
367, which ignores open inputs and offers 3.5v noise immunity. 
Applications include line receivers, pulse stretchers, ac detectors, 
free-running and voltage-controlled oscillators. 

Teledyne Semiconductor HiNIL Application, Note 2, (4 pg.) 

8 “HiNIL 375 Universal Shift Register” 

(375) 

Operation and applications of this synchronous 4-bit device as a 
4 and 8-bit shift-left, shift-right register, 7 and 8-bit parallel-to- 
serial and serial-to-parallel converters and various counters. 
Teledyne Semiconductor HiNIL Application Note 4 (10 pg.) 


HNIL/HTL (cont) 


9 “High Noise Immunity Logic — Powerful, Versatile, and 
Growing” 

(300 Series) 

Generally describes the HiNIL family use and features. Covers inter- 
face to other families, noise immunity, operating considerations 
and input protection. 

Teledyne Semiconductor Digital Application Note 5 (5 pg.) 

10 “The HiNIL 347-A Dual Retriggerable One Shot with 
High Noise Immunity” 

(347) 

Description and application details for this device are provided 
along with diagrams showing its use in pulse generators, coincidence 
detectors, frequency dividers, voltage to frequency and frequency 
to voltage converters, a pulse absence detector and an ac line 
presence detector. 

Teledyne Serhiconductor Digital Application Note 6 (6 pg.) 

11 “High Noise Immunity Logic” 

(300 Series) 

Discussion includes noise immunity, loading rules, fanout, passive 
pull-up loading, collector or-ing, second level gating, driver pull-up, 
system interfaces. 

Teledyne Semiconductor Digital Catalog (7 pg.) 

12 “Combining HNIL and CMOS — An Optimum Design 
Technique” 

See listing under (Digital) Interface (Teledyne Semiconductor) 


i^L 


13 “Custom 1C Design Using FL Technology” 

(XR-HL-CHtP) 

Compares FL to other technologies. Describes design procedure 
for linear and digital circuits using master chips. 

Exar (5 pg.) 

14 “Monolithic FL Test Circuit Using XR-C409” 

(XR-C409) 

A monolithic test circuit has been developed for evaluation of speed 
and performance capabilities of Exar’s (FL) technology. This test 
circuit, designated the XR-C409, is intended to familiarize the FL 
user and the system designer with some of the performance fea- 
tures of FL such as its frequency capability and power-speed 
tradeoffs. 

Exar AN-17 


Interface 


See also Decoders. 

15 “Digital Display Systems” 

Discusses decoding, format, multiplexing, zero suppression for 
■ LED; LCD, incandescent, fluorescent and gas discharge displays. 
Fairchild Application Note 212/2 (24 pg.) 

16 “9616/9617 EIA Interface Driver and Receiver” 

(9616, 9617) 

Gives performance characteristics for these devices and describes 
their use in data communications equipment. Describes EIA stan- 
dard RS232-C. 

Fairchild Application Note 320 (6 pg.) 
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APPLICATION NOTE DIRECTORY 


DIGITAL 


Interface (cent) 


1 "The interface Handbook, Line Drivers and Receivers" 

(9612, 9613, 9614, 9615, 9616, 9617, 9627, 9634, 9635, 9636, 9637, 
9638, 9640, 8T13, 8T14, 8T23, 8T24, 55107, 55108, 55109, 55110, 
55121, .55122, 75107, 75108, 75109, 75110, 75112, 75121, 75122, 
75123, 75124, 75154, 75207, 75208) 

This comprehensive book covers the basics of transmission line 
theory along with methods for determining signal quality. Major 
chapters are titled: Data Transmission Lines and their Charac- 
teristics; Reflections, Computations and Waveforms; Long Trans- 
mission Lines and Data Signal Quality; and Forms of Operation 
(single./ differential, direction of flow, analysis of common inter- 
faces, etc.) 

Fairchild Interface Handbook (118 pg.) 

2 "ASCII Bus Interface Logic Uses IM5200 FPLA” 

(IM5200) 

Explains ASCII interface bus and how IM5200 provides discrete logic 
and address storage required by it. 

Intersil Application Bulletin MB002 (6 pg.) 

3 “Semiconductors for Ptated-Wire Memories" 

(MC4006, MC4007, MC4038, IVIC4040, MC4043, MC1514, MC1546) 
Discusses operation and electrical characteristics of plated wire 
memories. Covers applications of drivers, sense amplifiers, and 
decoders as interface circuits. Also discusses memory organization 
and memory-related semiconductor applications. 

Motorola AN-533 (15 pg.) 

4 "interface Techniques Between industrial Logic and 
Power Devices” 

Presents worst case design approaches to illustrate methods of 
interfacing McMOS and MHTL logic to various ac and dc power 
load levels. 

Motorola AN-712A (19 pg.) 

5 “Interface Considerations for Numeric Display Systems” 

(MC14511, MC14543) 

Gives basic information on LCD, LED, gas discharge, fluorescent and 
incandescent displays. Discusses interfacing 7 segment displays to 
logic with emphasis on multiplexed systems. 

Motorola AN-741 (25 pg.) 

6 “Interfacing with MECL 10,000 Integrated Circuits” 

See listing under (Digital) High Speed Logic (Motorola) 

7 "MM54C/MM74C Voltage Translation/Buffering” 

(MM54C901. MM54C902, MM54C903, MM54C904, MM74C901, MM- 
, 74C902, MM74C903, MM774C904) 

Interfacing PMOS to CMOS, CMOS to CMOS with different voltage 
levels, and CMOS to two standard TTL loads, are illustrated using 
74C901 series devices. 

National MB-18 (2 pg.) 

8 "Driving 7-Segment LED Displays with National 
Semiconductor Circuits” 

(DM5446A, DM5447A, DM5448A, DM7446A, DM7447A, DS75491, 
DS75492, DS7856, DS7858, DS8856, DS8857, DS8858, DS8861, 
DS8863, DS8864, DS8865, DS8866) 

Discusses configurations and construction of 7-segment LEDs and 
drive modes. Describes BCD to 7-segment decoder drivers, BCD to 
7-segment LED drivers, MOS to LED segment drivers, four and five 
segment drivers, as well as digit drivers. Describes calculator and 
digital clock applications. 

National AN-99 (12 pg.) 

9 "Using the MM5704 Keyboard Interface in Keyboard 
Systems” 

See listing under (Digital) Encoders (National) 


Interface (cont) 


10 “TTL/MOS/DTL Interfaces” 

Techniques for coupling the above devices and characteristics of the 
interfaces. 

National MB-7 (2 pg.) 

11 “COS/MOS Interfacing Simplified” 

(CD4000 Series) 

Covers interfacing 4000A and B series with TTL, DTL, ECL, NMOS, 
PMOS, industrial and p'ower control circuits, op amps and displays. 
RCA ICAN-6315 (7 pg.) 

12 "Applications of the RCA CD4093B COS/MOS Schmitt 
Trigger” 

See listing under (Digital) CMOS (RCA) 

13 "Interfacing COS/MOS with Other Logic Families” 

See listing under (Digital) CMOS (RCA) 

14 "Interfacing with CMOS” 

See listing under (Digital) CMOS (Solid State Scientific) 

15 "Completely Monolithic 1C Series for Gas Discharge 
Display Interface” 

(UDN-6144, UDN-6164, UDN-6184, UDN-7183, UDN-7184, UDN-7186) 
Describes operation of high voltage IC’s to drive the digits and 
segments of 200v (Panapiex) gas discharge displays. 

Sprague Electric Microcircuit Application Report MAR75-1 (8 pg.) 

16 "Expanding the Frontiers of 1C Interface for Electronic 
Displays” 

Presents interface 1C basics concerning incandescent, gas dis- 
charge, LED, plasma, fluorescent, and hot wire displays. 

Sprague Electric (10 pg.) 

17 “Using Bipolar Logic to Improve Performance in CMOS 
and Microprocessor Systems” 

Suggests the use of HiNIL for improving noise performance, input 
protection, and output drive, and of LP Schottky for improved 
speed 'power. 

Teledyne Semiconductor Digital Application Note 7 (4 pg.) 

18 “Combining HNIL and CMOS — An Optimum Design 
Technique” 

(300 Series) 

Discusses noise immunity, HNIL/74C interface, Schmitt trigger input 
and high current output. 

Teledyne Semiconductor Digital Catalog (3 pg.) 

19 "TTL to MOS and MOS to TTL Interface Circuits” 

(SN7400, SN75107, SN75207, SN75270, SN75370. SN75450, SN- 
75451, TMS1103, TMS4062) 

Describes MOS/ TTL interface circuits using bipolar transistors, 
JFETs, MOSFETs, and ICs. 

Texas Instruments Application Report CA-170 (11 pg.) 


LSI, General 


20 "Semi-Custom LSI Design with FL Gate Arrays 
Using XR300 and XR500” 

A design approach to developing complex LSI systems using the 
devices is described. 

Exar AN-16 
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LSI, General (cent) 


1 “Design of Custom LSI Circuitry for Modern Digital 
Systems” 

Discusses design of LSI devices. Covers size considerations, num- 
bers of input/ output connections, number of output drivers, use of 
repetitive patterns, use of computer aided design techniques, speed 
versus size and povrer, and interfacing. 

General Instrument Microelectronics (7 pg.) 


Multiplexers 


2 “TTL MSI Multiplexers and Demultiplexers” 

(DM7210, DM7842, DM8210, DM8842) 

Describes features of DM7210 multiplexer and DM7842 demulti- 
plexer and discusses their use in a synchronous digital data trans- 
mission system, a keyboard entry decoder, and as minterm gen- 
erators. 

National AN-37 (8 pg.) 


PLAs 


3 “How to Design with Programmable Logic Arrays” 

(DM8575, DM8576) 

Discusses operation of PLAs and use as code converters, decode 
elements in digital processors and sequential controllers. 

National AN-89 (8 pg.) 

4 “Single Chip Multiprocessor Arbiter” 

Shows how the Field Programmable Logic Sequencer (FPLS) can use 
state logic to implement a multiprocessor arbiter conveniently and 
cost effectively. 

Signetics (4 pg.) 

5 “FPLA Adds Display Flexibility to CRT Controllers” 

(6845) 

Describes how field programmable logic arrays can adapt the 6845 
CRT controller to display different foreign formats. 

Signetics (6 pg.) 

6 “Field Programmable Logic Arrays — 

An Application Manual” 

Covers basic FPLA operation and describes various applications, in- 
cluding a data cartridge tape drive controller, an op-code decoder 
for the PDP-11, and a combination sync and video generator. 
Signetics (116 pg.) 

7 “MOS Programmable Logic Arrays” 

aMS2000 Series, TMS2200 Series) 

Describes TMS2000 and TMS2200 Series programmable logic arrays. 
Describes their internal logic and operations. Provides ordering 
instructions. 

Texas Instruments Application Report CA-158 (13 pg.) 


Pulse Handling 


8 “Nanosecond Pulse Handling Techniques in I/C 
Interconnections” 

Discusses problems of pulse transmission and measurement for 
TEM mode on coax, stripline, and above-ground wire systems. 
Motorola AN-270 (6 pg.) 


Trigger Circuits 


9 “Advantages of the AM26123 Compared with the 
AM54/74123” 

(AM26123, SN54123, SN74123) 

Discusses changes in the pulse width circuits and the addition of 
on output latch. 

Advanced Micro Devices Application Brief (4 pg.) 

10 “CMOS Schmitt Triggers” 

(MC14093B, MC14583B, MC14584B) 

* Operating characteristics, theory of operation, and Schmitt trigger 
applications are covered for digital logic systems. 

Motorola AN-768 (8 pg.) 

11 “i.3 Volt 1C Flasher, Oscillator, Trigger, or Alarm” 

See listing under (Linear) Timers (National) 

12^ “Series ULN-3300M Schmitt Trigger Integrated 
Circuits — Typical Applications and Operation” 

(ULN-3303, ULN-3304, ULN-3305, ULN-3306) 

Describes device and use in multivibrators, switches, timers, and 
more. 

Sprague AN-27450.19 

13 “CMOS Schmitt Trigger — a Uniquely Versatile 
Design Component” 

(MM54C14, MM74C14) 

Analyzes CMOS Schmitt triggers and outlines applications including 
a light activated switch, an RC oscillator, and a pulse stretcher. 
Also outlines the benefits of hysteresis. 

National AN-140 (6 pg.) 

14 “Designing with SN54/SN74LS123” 

(SN54LS123, SN74LS123) 

Describes use of this multivibrator in various applications including 
a missing pulse detector, a low pulse generator, and a pulse width 
detector. 

Texas Instruments Application Report CA-196 (11 pg.) 


TTL, General 


15 “Medium Scale Integration in the Numerical Control Field” 

(MC4016, MC4018, MC4024, MC4044, MC4324, MC4344) 

Discusses operation of MC4016 decade programmable cascadeable 
counter, MC4324/4024 dual voltage controlled multivibrator, and 
MC4344/4044 frequency phase detector. Describes applications of 
these devices in audio frequency comparator, frequency synthesizer, 
and motor speed control circuits. 

Motorola AN-541 (10 pg.) 

16 “TTL Integrated Circuits — Applications of MSI Devices” 

Covers counters, modulo-N dividers, decoders, switches, adders, 
comparators, parity generators, shift registers and bus-ORable flip- 
flop. Describes many applications, including up/down counters, a 
stepping waveform generator, shift registers, frequency synthesizers, 
digital data demultiplexer, analog commutator, minterm generator, 
ripple carry parallel adder and tape position locator. 

National AN-36 (23 pg.) 

17 “Tri-State Logic in Modular Systems” 

(DS7831, DM8093, DM8094, DM8214, DM8230, DM8551, DM8552, 
DM8598, DS8831, DM8840, DM8842, DM8846) 

Discusses output drive characteristics, logical control, safety factors 
in Tri-State Logic circuits. Describes applications, including complex 
switching functions, driving and transmitting, multiplexing, data 
storage, decoding, and data manipulation. 

National AN-43 (16 pg.) 
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TTL, General (cent) 


1 “Characteristics and Applications of Tri-State IC’s” 

(DM7093, DM7490, DM7214, DM7230, DM7551, 0M7598, DS7831, 
DS8831) 

Describes application of the general configuration of the Tri-State 
logic family and discusses application of the following: quad bus- 
buffer gates, dual 4:1 multiplexer, demultiplexer and bus-interchange 
switch, quad-D flip-flop, expandable 256-bit ROM, and quad driver. 
National AN-45 (12 pg.) 

2 “Tri-State Logic in High Speed Memories of 
Microprogrammed Computers’’ 

{DM8551) 

Discusses tri-state logic in general and its use in scratchpad 
memories. Covers storage of microinstructions and program con- 
stants in high-speed ROMs. 

National AN-47 (5 pg.) 

3 “Tri-State Logic Applied in a Computer System Can 
Reduce System Cost and Provide Added Performance’’ 

{DM8556) 

Analyzes Tri-State characteristics using the DM8556 counter/ register 
as an example. Shows how performance of PDP-8 can be improved 
using TSL. 

National AN-73 (7 pg.) 


Active Filters 


4 “Function Circuits, Design and Applications’’ 

See listing under (Linear) General (Burr-Brown) 

5 “Active Filter Design with 1C OP Amps” 

(XR3403, XR4136, XR4202, XR4558) 

Provides table of transfer functions and equations for low, high and 
bandpass filters as well as filter responses for Bessel, Butterworth 
and Chebychev types. Working schematic of an active filter in a 
modem application included, 

Exar AN-03 (8 pg.) 

6 “Designing Active Filters with Universal Filter 
Building Blocks” 

(ACF7032, ACF7092) 

Provides users with the data necessary to design filters with low 
pass, high pass, and band reject magnitude frequency responses 
using the device. Contains basic theory, as well as table of 
parameters. 

General Instrument Bulletin 0703 (8 pg.) 

7 “The Effect of Operational Amplifier Performance 
Limitations on State-Variable Active Filters” 

(ACF7092) 

Derives simplified expressions which predict second-order effects 
for a state-variable filter. For verification, the formula is applied 
to a commercially available hybrid 1C active filter. 

General Instrument Bulletin 0704 (4 pg.) 

8 “Design of a Hybrid Integrated Circuit 
Elliptic Active RC Filter” 

Discusses design details and experimental results obtained in build- 
ing hybrid 1C sharp rolloff filters. 

General Instrument Bulletin 0705 (4 pg.) 

9 “High Q Notch Filter” 

{LM102, LM202, LM302) 

Describes use of LM102 connected to a twin "T" network to form 
a high Q, 60 Hz notch filter. 

National Linear Applications Handbook, Vol. I LB-5 (2 pg.) 


Amplifiers, Current 


10 “Application of the LH0002 Current Amplifier” 

(LH0002) 

Circuit operation. Describes uses in a differential input-output op 
amp, booster amplifier, level shifter, pulse transformer driver, and 
transmission line driver. 

National AN-13 (4 pg.) 


Amplifiers, instrumentation 


11 “AD520 Monolithic Instrumentation Amplifier” 

(AD520) 

Describes performance of this instrumentation amplifier. Covers 
application as a bridge amplifier, ground loop eliminator, and float- 
ing measurement amp. Appendix compares instrumentations ampli- 
fier to several multiple op amp circuits. 

Analog Devices (6 pg.) 

12 “A User’s Guide to 1C Instrumentation Amplifiers” 

(AD522) 

Explains where and when an instrumentation amplifier may best be 
employed. Provides basic theory, specifications and examples of use. 
Analog Devices (12 pg.) 
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Amplifiers, Instrumentation (cont) 


1 “Instrumentation Amplifiers — Versatile Differential Input 
Gain Blocks” 

(3660, 3670) 

Describes the features and general operation of instrumentation 
amplifiers. Depicts their use in bridge circuits, in reducing ground 
loop interference, and in driven guard input circuits. 

Burr-Brown AN-75 (6 pg.) 

2 “Optical Coupling Extends Isolation-Amplifier Utility” 

(3450, 3650) 

Explains isolation amplifier fundamentals, optical coupling, and use 
of the amp in medical electronics and industrial motor control. 
Burr-Brown AN-85 (8 pg.) 

3 “Instrumentational Amplifiers” 

(LM114, LM118) 

Discusses general purpose instrumentation amplifier, using LM114 
matched transistors ahead of an LM118 op amp that is optimized 
for wide bandwidth. 

National Linear Application Handbook, Vol. II, LB-21 (2 pg.) 

4 “Instrumentation Amplifier” 

(LMIOIA, LM102, LM107) 

Describes a differential-input instrumentation amplifier using LM102 
and LM107 and variable gain version that also uses LMIOIA. 

National Linear Applications Handbook, Vol. I LB-2 (2 pg.) 

5 “OP-10 Instrumentation Amplifier CMRR Versus 
Frequency Improvement” 

(OP-IQ) 

Discusses optimization of CMRR versus frequency response of a 
three op amp instrumentation amplifier. 

Precision MonolithicsAB-2 (1 pg.) 

6 “Application of the RCA CA3000 Integrated-Circuit DC 
Amplifier” 

(CA3000) 

Describes circuit and application as modulated oscillator, crystal 
oscillator, low-frequency mixer, cascaded RC-coupled feedback amp, 
harrow-band tuned amp, and Schmitt trigger. 

RCA I CAN-5030 (11 pg.) 

7 “The Instrumentation Amp vs the Op Amp: 

Which, Where, and How to Use Them” 

Compares an op amp connected as a differential amp with an in- 
strumentation amp built from several general purpose op amps. 
Discusses how to put each one together, and when and where to 
use them. 

Teledyne Philbrick AN-29 (6 pg.) 


Amplifiers, Operational 


8 “An 1C Amplifier User’s Guide to Decoupling, Grounding, 
and Making Things Go Right for a Change” 

Contains considerable information on good grounding practices and 
op amp decoupling. 

Analog Devices Application Note (8 pg.) 

9 “Applying the AD504 Precision 1C Operational Amplifier” 

(AD504) 

Describes this amplifier and offers notes on its noise, thermal and 
dynamic performance. Applications; instrumentation amplifier, stable 
reference regulator, instrument input amplifier and high gain ac 
amplifier. 

Analog Devices Technical Bulletin (7 pg.) 


Amplifiers, Operational (cont) 


10 “Protect Op Amps from Overloads” 

Discusses protection from power-supply faults, keeping input volt- 
ages at safe levels, and limiting output currents. 

Burr-Brown AN-60 (3 pg.) 

11 “Combine Two Op Amps to Avoid the Speed Accuracy 
Compromise” 

(3521) 

Discusses interconnecting low drift and wideband op amps to form 
a composite op amp. 

Burr-Brown AN-64 (2 pg.) 

12 “Check Five Op Amp Specs in One Test” 

Describes a test circuit that generates signals providing measure- 
ments of open loop gain, offset voltage, input bias current, quiescent 
current, and output voltage swing. 

Burr-Brown AN-65 (1 pg.) 

13 “Using Op Amps in Low Noise Applications” 

Discusses shot noise and noise from source resistances. 

Burr-Brown AN-68 (2 pg.) 

14 “Design of a Unique Precision Controlled Current Source” 

(3500) 

Diagrams a current source using an op amp and a complementary 
FET pair to form a current source with differential input and bipolar 
current output. 

Burr-Brown AN-74 (2 pg.) 


15 “Designing with Operational Amplifiers: 

Application Alternatives” 

Amplifier improvement techniques, signal analyzers, signal condi- 
tioners, absolute value circuits, signal generators, computing cir- 
cuits, data transmission circuits, as well as test and measurement 
circuits are discussed. Circuit designs and explanations of circuit 
operation are provided. 

Burr-Brown $ll50 (220 pg.) 

16 “Operational Amplifiers — Design and Application” 

Covers basic theory, amplifier design techniques and applications. 
Burr-Brown $24.50 (470 pg.) 

17 “Applications of Operational Amplifiers” 

Presents op amp applications including designs for signed controls, 
processors, waveform generators, and special purpose circuits. Pro- 
vides information on error sources, circuit values, and design 
equations. 

Burr-Brown $19.50 (220 pg.) 

18 “Frequency Compensation Techniques for an Integrated 
Operational Amplifier” 

(mA702A) 

Presents design techniques for frequency compensation of /J\702A 
which are applicable to other 1C operational amplifiers. 

Fairchild Application Bulletin 117/2 (8 pg.) 


19 “The /xA739 — A Low-Noise Dual Operational Amplifier” 

(mA739) 

Describes the circuit and operating characteristics. Covers d-c cir- 
cuit performance, low-frequency analysis, power consumption, noise, 
short-circuit protection, amplifier isolation, and compensation tech- 
niques. 

Fairchild Application Note 175/ 1 (8 pg.) 
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Amplifiers, Operational (cont) 


1 “The mA77B, an Operational Amplifier Mdth Programmable 
Gain, Bandwidth, Slew-Rate, and Power Dissipation*’ 

(^776) 

Describes methods for setting the master bias current, discusses 
amplifier frequency response as a function of this current. Discusses 
applications, including a 600 nanowatt amplifier, a low-cost sample 
and hold circuit, a current controlled oscillator, multiplexing, and 
phase shifting. 

Fairchild Application Note 218 (5 pg.) 

2 “A Low Drift, Low Noise Monolithic Operational Amplifier 
for Low Level Signal Processing” 

04A725) 

Describes operation of /iA725, which offers low offset drifts, low 
input currents, low noise performance, and massive open loop gain. 
Shows how to minimize offset voltage drift with temperature in !C 
operational amplifiers and how to improve the common-mode re- 
jection. 

Fairchild Application Note 277 (10 pg.) 

3 “The /xA 71S — A Versatile High Speed Operational 
Amplifier” 

,(/iA715) 

Describes application as an image orthicon head amplifier, general 
purpose video amplifier, 40dB high input impedance amplifier, and 
high speed sample and hold circuit. 

Fairchild Application Note 265 (4 pg.) 

4 “Applications of the juA749 Dual Operational Amplifier” 

(M749) 

Describes applications as a dual level comparator, positive or nega- 
tive peak detector, peak-to-peak detector, and as an offset null 
circuit. 

Fairchild Application Note 268 (2 pg.) 

5 “The /jA749 Dual Operational Amplifier” 

(mA749) 

Discusses the circuit, input voltage range, latch-up, output voltage 
range, power dissipation, noise, separation, high frequency com- 
pensation, and output capability. 

Fairchild Application Note 269 (8 pg.) 

6 “Applications of the /Jt741 Operational Amplifier” 

(mA741) 

Describes applications of this amplifier as a unity gain voltage 
follower, integrator, differentiator, voltage regulator reference ampli- 
fier, high voltage regulated power supply control element, clipping 
amplifier, and a comparator. 

Fairchild Application Note 289/1 (4 pg.) 

7 “An improved Sample and Hold Circuit Using the /;(A740” 

(/.A740) 

Basic discussion of acquisition and hold times. Description of cir- 
cuit using this op amp as the buffer amplifier. 

Fairchild Application Note 297 (3 pg.) 

8 “Applications of the iiA777” 

ifM77) 

Discusses use of this operational amplifier as a pulse amplifier, 
Wein Bridge oscillator, variable gain differential amplifier, power 
amplifier. 

Fairchild Application Note 300 (3 pg.) 

9 “Radiation Testing of Linear Microcircuits” 

See listing under (Linear) General (Fairchild) 


Amplifiers, Operational (cont) 


10 “Operational Amplifiers as Inductors” 

CuA777) 

Includes derivation of equivalent circuit and necessary component 
values to obtain inductances from millihenries to kiiohenries, using 
the ijA777 as an example. Describes application in voltage con- 
trolled sinewave oscillators and in bandpass and notch filters. 
Fairchild Application Note 321 (5 pg.) 

11 “Applications of the Gated Linear Amplifier ZN424” 

(ZN424) 

Details the operation of the ZN424 and describes a variety of spe- 
cific applications including filters, comparators, and peak hold 
circuits. 

Ferranti (46 pg.) 

12 “HA-909 Operational Amplifier” 

(HA-909, HA-911) 

Discusses applications as a unity gain breadboard op amp, servo 
preamplifier, high-Q bandpass filter, Wien bridge oscillator, and 
phase-delay filters. 

Harris Application Note 501 (2 pg.) 

13 “HA-909 Operational Amplifiers Performance Tailoring” 

(HA-909, HA-911) 

Discusses how to optimize HA-909's offset, power dissipation, band- 
width, large signal bandwidth, slew rate, transient response, and 
stability with reactive loads. 

Harris Appiication Note 502 (3 pg.) 

14 “A High Impedance Hysteresis Circuit” 

{HA-2520, HA-2620) 

Describes HA-2520/ HA-2620 used as a hysteresis amplifier and 
covers output voltage limiting. 

Harris Application Note 505 (2 pg.) 

15 “Test Procedures for Operational Amplifiers” 

Circuit for measuring offset voltage, bias current, offset current, 
open loop voltage gain, common mode and power supply rejection 
ratios, output voltage/ current, power dissipation, and making 
continuity checks. 

Harris Application Note 508 (2 pg.) 

16 “A Simple Comparator Using the HA^2620” 

(HA-2620) 

Describes op amp comparator circuit capable of driving approxi- 
mately ten logic gates. 

Harris Application Note 509 (1 pg.) 

17 “A Simple Square-Triangle Waveform Generator” 

(HA-2510, HA-2600, HA-2620) 

Circuit for waveform generator using three op amps. 

Harris Application Note 510 (2 pg.) 

18 “The HA-2400 PRAM Four Channel Operational Amplifier” 

(HA-2400, HA-2405) 

This is a programmable input stage, operational amplifier. This note 
describes its applications including an analog multiplexer with 
buffered input and output, an inverting or non inverting amplifier 
with a programmable gain, a sine wave oscillator with program- 
mable frequency, and a track and hold/ sample and hold circuit. 
Harris Application Note 514 (8 pg.) 

19 “Operational Amplifier Stability: Input Capacitance 
Considerations” 

(HA-2600, HA-2605) 

Discusses overcoming stray capacitance in op amps, such as the 
HA-2600. 

Harris Application Note 515 (2 pg.) 
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Amplifiers, Operational (cont) 


1 “The HA-2530/2535 Wideband High Slew inverting 
Amplifier” 

(HA-2530, HA-2535) 

Briefly discusses internal circuit. Shows how closed-loop frequency 
response can be predicted. Describes application as a fast settling 
coaxial driver, a 10 MHz coaxial line driver, a wide range signal 
separator, a high frequency triangular wave generator, and a cur- 
rent-to-voltage converter. 

Harris Application Note 516 (11 pg.) 

2 “Applications of a Monolithic Sample-and-Hold/Gated 
Operational Amplifier” 

(HA-2420, HA-2425) 

Describes HA-2420/ 2425 circuit. Applications include various track- 
and-hold/sample-and-hold configurations, an A/D converter, a de- 
multiplexer, an integrated-hold-reset amplifier, a gated operational 
amplifier, and a peak detector with reset. 

Harris Application Note 517 (8 pg.) 

3 “The HA-2900 Monolithic Chopper Stabilized Amplifier” 

(HA-290q) 

Discusses offset voltage and current drift and chopper stabilization, 
then describes the circuit. Applications include a high impedance 
differential instrumentation amplifier, use as an integrator, and 
several wide bandwidth configurations. 

Harris Application Note 518 (8 pg.) 

4 “Operational Amplifier Noise Prediction” 

Provides a noise model, a procedure for computing output noise, 
and spot noise curves for many Harris amplifiers. 

Harris Semiconductor AN-519 (10 pg.) 

5 “Precision Op Amp on a Semicustom Chip” 

(MONOCHIP) 

Discusses building an op amp on a semicustom chip with perfor- 
mance comparable to standard precision units. Covers all phases of 
design and thermal considerations as well. 

Interdesign APN-9 (10 pg.) 

6 “The 8007 — A High Performance FET-Input Operational 
Amplifier” 

(ICL8007) 

Circuit description, applications as log and antilog amplifiers, photo- 
cell amplifier, peak detector, sample and hold circuits, high im- 
pedance buffer, and Wien Bridge oscillator. 

Intersil Application Bulletin A005 (6 pg.) 

7 “The 8043 — A Low Cost Dual FET-Input Operational 
Amplifier” 

(ICL8043) 

Summary of circuit characteristics. Applications as automatic offset 
suppression circuit, staircase generation, sample and hold circuit, 
and instrumentation amplifier. 

Intersil application Bulletin A008 (6 pg.) 

8 “Povyer Op-Amp Heat Sink Kit” 

(1CH8510, ICH8520, ICH8530) 

Discusses mounting the devices on heat sinks. 

Intersil Application Bulletin A029 (2 pg.) 

9 “Getting More Value Out of an 
Integrated Operational Amplifier Data Sheet” 

Discusses the open loop characteristics of operational amplifiers 
and their relation to overall circuit operation. Defines parameters 
and describes their significance with respect to closed loop con- 
siderations as well. 

Motorola AN-273A (10 pg.) 


Amplifiers, Operational (cont) 


10 “D.C, Servo-Motor Systems Using the ICH8510” 

See listing under (Linear) Amplifiers, Power (Intersil) 

11 “The MC1535 Monolithic Dual Operational Amplifier” 

(MC1435, MC1535) 

Gives complete ac and dc circuit analysis and discusses electrical 
characteristics. Discusses applications in a differential input-dif- 
ferential output circuit configuration, and as a signal envelope 
detector. Describes an input compensation scheme for fast slew rate. 
Motorola AN-41 (9 pg.) 

12 “The MC1539 Operational Amplifier and its Applications” 

(MC1439, MC1539) 

Discusses dc and ac operation and the performance of this ampli- 
fier. Describes a high frequency feed-forward scheme and applica- 
tion as a comparator, voltage follower, differential amplifier, and 
a summing amplifier. 

Motorola AN-439 (22 pg.) 

13 “The MCI 556 Operational Amplifier and its Applications” 

(MC1456, MC1556) 

Gives characteristics and describes operation. Discusses applica- 
tion as a voltage follower, high impedance bridge amplifier, and a 
logarithmic amplifier. 

Motorola AN-522 (8 pg.) 

14 “Analysis and Design of the Op/ Amp Current Source” 

Develops expressions for the transfer function and output impedance 
of voltage controlled op amp current source using both ideal and 
non-ideal models. Discusses effects of parameter and temperature 
variations on performance. 

Motorola AN-587 (7 pg.) 

15 “Drift Compensation Techniques for Integrated DC 
Amplifiers” 

Op amp bias current and offset voltage compensation are discussed. 
Current compensation techniques for high impedance levels and 
methods to achieve chopper-stabilized drift performance at low 
impedance levels are covered. 

National Linear Applications Handbook, Vol. I, AN-3 (4 pg.) 

16 “Monolithic Operational Amplifiers — The Universal 
Linear Component” 

(LMlOl, LM102) 

Applications of the LMlOl and, in some cases, the LM102, include 
free-running multivibrator, level shifting amplifier, voltage com- 
parator, servo preamplifier, and computing circuits. Frequency 
compensation techniques are discussed in detail. 

National Linear Applications Handbook, Vol. I, AN-4 (10 pg.) 

17 “Low Power Operational LH0001 Amplifier” 

(LHOOOl) 

Operation of circuit offering 0.2 mv typical offset voltage at 25°C 
and quiescent supply currents in 100 /xA range. 

National Linear Applications Handbook, Vol. 1, AN-10 (4 pg.) 

18 “Noise Specs Confusing?” 

Explanation of terms and factors contributing to noise, calculation 
of noise figure and signal to noise ratio; Gives points on selecting 
low noise amplifiers. 

National AN-104 (8 pg.) 

19 “An Applications Guide for Operational Amplifiers” 

(LHlOl, LH201, LMlOl, LM201, LM301) 

Discusses application of operational amplifiers, grouping them in 
five categories; simple amplifiers, operational circuits, transducer 
amplifiers, wave shapers and generators, and power supplies. 
National AN-20 (12 pg.) 
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Amplifiers, Operational (cont) 


Amplifiers, Operational (cont) 


1 “A Simplified Test Set for Operational Amplifier 
Characterization” 

(LMlOl, LM201, LM301, LM709) 

Gives a functional description of set that allows quantitative 
characterization of the dc operational amplifier parameters for the 
LMlOl and LM709. Discusses the circuit, includes construction 
information, and gives a layout for the tester circuit boards. 
National AN-24 (12 pg.) 


2 ‘iC Op Amp Beats FETs on Input Current” 

{LM108, LM208, LM308) 

Descibss LMIQS operation and performance. Applicaticnc; sample 
and hold circuit, integrator, sine wave oscillator, capacitance multi- 
plier, instrumentation amplifier, logarithmic converter, transducer 
amplifier, current source and voltage comparator. Discusses PC 
board construction. 

National Linear Applications Handbook, Voi. I, AN-29 (20 pg.) 


3 "Logarithmic Converters” 

(LMIOIA, LM102, LM108) 

Describes log generators, anti-log generators, cube generators, and 
multiplier/dividers, using the LMIOIA and LM108 op amps. 

National Linear Applications Handbook, Vol. I, AN-30 (4 pg.) 


4 "Op Amp Circuit Collection” 

(LMIOIA, LM102, LM107, LM108) 

Gives schematics only for some 90 circuits using one or more of 
the following operational amplifiers: LMIOIA, LM102, LM107, 
LM108. Includes basic, signal generation and signal processing 
circuits. 

National Linear Applications Handbook, Vol. I, AN-31 (20 pg.) 


5 "New Design Techniques for FET Op Amps” 

(LH0022, LH0022C, LH0042C, LH0052, LH0052C) 

Gives parameters for LH0022, LH0042 and LH0052 operational am- 
plifiers. Discusses rationale for FETs in these devices, describes 
the circuits. Describes application as voltage followers, integrators, 
sample/ hold amplifiers, comparators, instrumentation and charge 
amplifiers. 

National Linear Applications Handbook, Vol. I, AN-63 (12 pg.) 


6 "Micropower Circuits Using the LM4250 Programmable 
Op Amp” 

(LM4250, LM4250C) 

Describes LM4250 circuit and bias current setting procedure. Appli- 
cations.- 500 nano-watt amplifier, micro-power comparator meter 
amplifier, pulse generator, instrumentation amplifier and a 5v 
regulator for CMOS logic circuits. 

National AN-71 (8 pg.) 


7 “The LM3900 — A New Current-Differencing Quad of 
±lnput Amplifiers” 

(LM3900) 

Describes Norton "current mirror” circuit. Emphasizes the ampli- 
fiers’ application in circuits for single power supply systems. Dis- 
cusses use in ac and dc amplifiers, voltage regulators, RC active 
filters, waveform generators, phase locked loops, and voltage con- 
trolled oscillators. ' 

Also covers designing digital and switching circuits, and special 
applications, including tachometers, squaring amplifiers, positive 
feedback oscillators, line operated audio amplifiers, and power 
circuits. 

National AN-72 (39 pg.) 


8 "Applications for a High Speed FET Input Op Amp” 

(LH0062, LH0062C) 

Describes circuit, performance, compensation techniques for LH0062. 
Discusses applications in high speed sample and hold circuit, high 
speed peak detector, programmable integrator, and wide band ac 
voltmeter. Covers heat sinking, guarding, and bootstrapping. 
National AN-75 (4 pg.) 

9 “Use the LM158/LM358 Dual, Single Supply Op Amp” 

(LM158, LM258, LM358) 

Proposes using this dual op amp with a single supply in place of 
the MC1458/MC1558 with a split supply. 

National AN-116 (4 pg.) 

10 “LM143 Monolithic High Voltage Operational Amplifier 
Applications” 

(LM143, LM243, LM343) 

Describes circuit. High voltage applications: 130v p-p drive, ±34 
CMV instrumentation amplifier, high compliance current source. 
Current boosted applications: 100 ma, 1 amp, high compliance. 
90 W audio amplifier. High voltage power supplies. Also application 
tips. 

National AN-127 (12 pg.) 

11 “A Linear Multiple Gain-Controlled Amplifier” 

Discusses gain control with FETs in the feedback path of an opera- 
tional amplifier. Considers remote or multichannel gain control, 
volume expansion, and volume compression/ limiting as possible 
applications. 

National AN-129 (8 pg.) 

12 "A Linear Multiple Gain Controlled Amplifier” 

Portrays a linear control function with over three decades of gain 
achieved with a FET in the feedback path of a non-inverting ampli- 
fier. Gain control with FETs, distortion, bandwidth, and the con- 
trol time constant are other subjects touched upon. 

National FET Databook (8 pg.) 

13 “Binary/ BCD Gain Programmed Amplifiers” 

illustrates construction of a gain programmed amplifier using an 
FET quad current mode switch, 4 binary weighted resistors, and an 
op amp. 

National FET Databook (3 pg.) 

14 “The Monolithic Op Amp: A Tutorial Study” 

Detailed paper on the design of IC operational amplifiers. 

National Linear Applications Handbook, Vol. II (18 pg.) 

15 "Feedforward Compensation Speeds Op Amp” 

(LMIOIA, LM201A, LM301A) 

Compares standard frequency compensation with feedforward fre- 
quency compensation of LMIOIA. Charts open loop response for both 
compensation networks. Shows fast integrator circuit. 

National Linear Applications Handbook, Vol. I, LB-2 (2 pg.) 

16 "Fast Compensation Extends Power Bandwidth” 

(LMIOIA, LM201A, LM301A) 

Describes frequency compensation technique that extends power 
bandwidth of LMIOIA for non-inverting gains of unity to ten and also 
reduces gain error at moderate frequencies. 

National Linear Applications Handbook, Voi. I, LB-4 (2 pg.) 

17 “Precision AC/ DC Converters” 

(LMIOIA, LM201A, LM301A) 

Describes the use of the LMIOIA in a circuit for eliminating diode 
threshold potential, use as a precision clamp, as a fast half wave 
rectifier, and precision AC to DC converter. 

National Linear Applications Handbook, Vol. I, LB-8 (2 pg.) 
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Amplifiers, Operiational (cent) 


Amplifiers, Operational (cont) 


“Universal Balancing Techniques” 

Describes offset voltage adjustment: for inverting amplifiers using 
less than 10 K source resistance or using any type of feedback 
element, for non-inverting amplifiers, for voltage followers, and for 
differential amplifiers. 

National Linear Applications Handbook, Vol. I, LB-9 (2 pg.) 


"Speed Up the LM108 with Feedforward Compensation” 

(LM108, LM208, LM308) 

Describes simple feedforward network for use with LM108 to 
achieve a factor of five improvement in speed. 

National Linear Applications Handbook, Vol. I, LB-14 (2 pg.) 


“Easily Tuned Sine Wave Oscillators” 

(LMIOIA, LMlll, LM201A, LIVI211, LM301A, LM311) 

Describes a circuit using the LMIOIA and LMlll that provides 
both a sine and square wave output for frequencies for below 20 Hz 
to above 20 KHz. Also describes low distortion sine wave oscillator 
using two LMlOlAs. 

National Linear Applications Handbook, Vol. I, LB-16 (2 pg.) 

“Predicting Op Amp Slew Rate Limited Response” 

Discusses slew rate limiting and gives curves for sine wave and 
step voltage response. 

National Linear Applications Handbook, Vol. 1, LB-19 (2 pg.) 

“Low Drift Amplifiers” 

(LM121, LM725, LM741, LM308) 

Discusses problems causing drift in amplifiers and recommends 
solutions. Includes discussion of thermal and electrical shielding, 
resistor choice, circuit layout, and offset balancing. 

National Linear Application Handbook, Vol. II, LB-22 (2 pg.) 

"True RMS Detector” 

Describes circuit using operational amplifiers that provide dc output 
equal to rms value of input with 2% accuracy for a 20 Vp.p input 
signal from 50 Hz to 100 kHz. 

National Linear Applications Handbook, Vol. II, LB-25 (2 pg.) 

“Low Current Ammeter” 

(LM216A) 

Depicts construction of an ammeter using the LM216A op amp. 
National LB-37 (2 pg.) 

“Specifying Selected Op Amps and Comparators” 

See listing under (Linear) Comparators (National) 

“1C Preamp Challenges Choppers On Drift” 

See listing under (Linear) Pre-amplifiers (National) 

“Digital Nulling of OP-05 and SSS725” 

(DAC-08, OP-05, SSS725) 

Shows digitally controlled offset nulling achieved by Imbalancing 
the first stage collector currents of the op amp with a D/A. 
Precision Monolithics AB-3 (1 pg.) 

“Simple Precision Millivolt Reference Uses No Zeners” 

(OP-05) 

Describes —3.5 mv to 3.5 mv reference built with instrumentation 
op amp and a potentiometer. 

Precision Monolithics AN-10 (1 pg.) 


“The OP-07 Ultra-Low Offset Voltage Op Amp — A Bipolar 
Op Amp that Challenges Choppers, Eliminates Nulling” 

(OP-07) 

Describes circuit design, compares performance to other devices. 
Covers application in a voltage reference, a high accuracy buffer, 
a D/A test system, a composite summing amplifier, an absolute 
value circuit, an analog computer building block, and as a thermo- 
couple amplifier. 

Precision Monolithics AN-13 (12 pg.) 

“Minimization of Noise in Operational Amplifier 
Applications” 

(OP-07) 

Describes internal and external sources of noise. Helps to locate 
noise sources by frequency. Gives examples of noise calculation 
using the OP-07 as an example. 

Precision Monolithics AN-15 (11 pg.) 

“The OP-17, OP-16, OP-15 as Output Amplifiers for 
High Speed D/A Converters” 

(DAC-08, DAC-20, DAC-76, OP-15, OP-16, OP-17) 

Illustrates design of high speed, voltage output D/A converters' 
using these devices. Circuit diagrams for high speed, low drift, 
and low power applications are provided. 

Precision Monolithics AN-24 (3 pg.) 

“Applications of the RCA CA3048 Integrated Circuit 
Amplifier Array” 

(CA3048) 

Discusses operating parameters for this 4-amplifier array and covers 
applications, including Hartley and Colpitts oscillators, an astable 
multivibrator, four-channei linear mix, and a gain-controlled am- 
plifier. 

RCA ICAN-4072 (8 pg.) 

“Application of the RCA CA3008 and CA3010 
Integrated-Circuit Operational Amplifiers” 

(CA3008, CA3010) 

Describes operating characteristics of two op amps and their appli- 
cation in video amplifiers, frequency-shaping amplifiers, compara- 
tors, integrators, differentiators, scaling adders. Also covers the 
addition of a power output stage and/or input emitter followers. 

RCA ICAN-5015 (15 pg.) 

“Application of the RCA CA3015 and CA3016 
Integrated-Circuit Operational Amplifiers” 

(CA3015, CA3016) 

Describes operating characteristics at ±12 v. Applications covered 
are; 50-dB amplifier; twin-T bandpass amplifier, 20-dB, 10 MHz band- 
pass amplifier; and voltage follower. 

RCA ICAN-5213 (6 pg.) 

“Application of RCA CA3033 and CA3033A High 
Performance Integrated-Circuit Operational Amplifiers” 

(CA3033, CA3033A) 

Describes the basic circuit and operation. Covers application as a 
250 mw, power amplifier and shows use in a DVM as a multivibrator, 
staircase generator, and comparator. 

RCA lCAN-5641 (8 pg.) 

“Applications of the CA3080 and CA3080A High- 
Performance Operational Transconductance Amplifiers” 

(CA3090, CA3080A) 

This device has an additional control terminal for flexibility. Circuit 
operation is discussed. Applications covered: communications and 
industrial systems, modulators, multiplexers, sample and hold cir- 
cuits, gain control circuits, and micropower comparators. Appendix 
discusses current mirrors. 

RCA lCAN-6668 (16 pg.) 


©1C MASTER 1979 


167 








APPLICATION NOTE DIRECTORY 

LINEAR 


Amplifiers, Operational (cont) 


1 "Measurement of Burst (Popcorn) Noise in Linear 
Integrated Circuits” 

Discusses “pass-fail” criteria and describes a test set-up for meas- 
uring burst noise. The set-up includes a high grain amplifier-filter, 
a bipolar comparator, ahd a counter-latch-timer control circuit. 

RCA ICAN 6732 (8 pg.) 

2 “L144 Programmable Micro-Power Triple Op Amp” 

(L144) 

Describes device function, elements of programming, effects of slew 
rate limiting. Applications discussed include instrumentation am- 
plifier, tone detectors, triple-amplifier active filters, and a micro- 
power double-ended limit detector. 

Siiiconix AN73-6 (6 pg.) 

3 "Operational Amplifier Parameter Definition and 
Measurement Guide” 

Defines parameters and means of measuring them. 

Teledyne Philbrick AN-23 (8 pg.) 

4 “Logarithmic Amplifiers and Operators Parameter 
Definition and Measurement” 

Defines and explains logarithmic amplifier parameters. 

Teledyne Philbrick AN-27 (3 pg.) 

5 "The instrumentation Amp vs the Op Amp: 

Which, Where, and How to Use Them” 

See listing under (Linear) .Amplifiers, Instrumentation (Teledyne 
Philbrick) 

6 "Designing with TL080 BIFET Op Amps” 

(TL080, TL081, TL082, TL083, TL084) 

Presents data sheet information, performance characteristics, and 
various applications including an 1C preamplifier, a positive feed- 
back bandpass filter, and a quadrature oscillator, 

Texas Instruments CA-193 (11 pg.) 


Amplifiers, Power 


7 “D.C. Servo Motor Systems Using the ICH8510” 

(ICH8510) 

Explains servo systems in general and use of the device for velocity 
control, position control, and torque control in particular. 

Intersil Application Bulletin A026 (4 pg.) 

8 "Power D/A Converters Using the IH8510” 

See listing under (Linear) Converters (Intersil) 

9 "The MC1554 One-Watt Monolithic Integrated Circuit 
Power Amplifier” 

(IVIC1554) 

Describes the circuit, including dc characteristics, frequency re- 
sponse, and distortion. Shows how to calculate package power dis- 
sipation using the curves on the data sheet. Describes application, 
as one watt non-inverting, inverting, pulse power, and three-watt 
differential output amplifiers. 

Motorola AN-401 (7 pg.) 

10 "Audio Handbook” 

See listing under (Linear) Consumer, Audio (National) 

11 “LM380 Power Audio Amplifier” 

See listing under (Linear) Consumer, Audio (National) 


Amplifiers, Power (cont) 


12 "LM377, LM378, LM379 Dual Two, Fo^r, and Six Watt 
Power Amplifiers” 

(LM377, LM378, LM379) | 

Discusses operation, choice and use of jthese circuits in audio 
applications. Covers distortion and heat dissipation. Also covers 
use in a bridge configuration, plus use as a Wein bridge power 
oscillator, motor drive, power comparator, relay and lamp driver. 
National AN-125 (11 pg.) 

13 “Application of the RCA CA3020 and ;CA3020A Integrated | 

Circuit Multi-Purpose, WIde-Band Power Amplifiers” j 

(CA3020. CA3020A) ! 

Circuit description and operation. Both circuits operate from single | 
supply voltage as low as -t-3 v, offer voltage gains over 60 dB with j 
a 3 dB bandwidth of 8 MHz. Discussion of audio, broadband and i 
video amplifier, video line driver, motor controller and servo amp 
applications. 

RCA ICAN-5766 (8 pg.) 


14 "TBA820 Two-Watt Monolithic Audio Amplifier” 

(TBA820) 

Lists main electrical characteristics of device and presents typical 
applications. 

SGS-ATES Technical Note 114 (11 pg.) 

15 "TCA940 Fully Protected Audio Amplifier” 

(TCA940) 

Presents temperature and output short circuit protection features 
of the device along with a description of its performance. Illus- 
trates use of the device in a stereo amplifier and an equalized 
amplifier for magnetic pickups. 

SGS-ATES Technical Note 119 (15 pg.) 


16 “TBA810S/AS Thermally Protected Power Amplifier” 

(TBA810) 

Description of the device followed by discussion of its performance. 
Also shows examples of use in tone control, TV, radio and tape 
playback channel applications. 

SGS-ATES Technical Note 120 (16 pg.) 

17 “TCA830S-Thermally Protected Audio Power Amplifier” 

(TCA830S) 

Briefly describes how the device functions followed by an examina- 
tion of performance under different supply and load conditions. 
Portable AM/'FM receiver, intercom, and magnetic tape player cir- 
cuits are shown. 

SGS-ATES Technical Note 126 (15 pg.) 


18 “TDA2020/TDA2010 HI-FI Monolithic Amplifiers” 

(TDA2020, TDA2010) 

Describes these power amplifiers and how to apply them. 
SGS-ATES Technical Note 130 (12 pg.) 


Amplifiers, RF 


19 "An Integrated Circuit AGC IF Amplifier” 

(M757) 

Describes circuit and performance of /iA757, which is recommended 
for applications in military and industrial equipment, also speech 
compressor amplifiers. 

Fairchild Application Note 204 (4 pg.) 
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Amplifiers, RF ((K>nt) 


1 “A High Gain Integrated Circuit RF-IF Amplifier with 
Wide Range AGC” 

{MC1590G) 

Describes operation and Y parameters of the MC1590G. Applications 
include mixer plus IF, video, single and tiwo-stage RF amplifiers. 
Motorola AN-513 (10 pg.) 

2 “A Two-Stage 1kW Solid-State Linear Amplifier” 

Discusses the design of 50W and 300W linear amplifiers for the 1.6 
to 30 MHz frequency band. 

Motorola AN-758 (16 pg.) 

3 “Linear Amplifiers for Mobile Operation" 

Discusses the design of a portable amplifier suitable for amateur 
radio applications. 

Motorola AN-762 (8 pg.) 

4 “A Complete Monolithic AM/FM/SSB IF Strip” 

See listing under (Linear) Consumer, AM/ FM (National) 

5 “Applications of the LM173/LM273/LM373” 

(LM173, LM273, LM373) 

Discusses FM, AM, and SSB operation of this multi-mode IF ampli- 
fier/ detector. 

National Linear Applications Handbook, Vol. I, LB-13 (2 pg.) 


6 “Tuned Circuit Design Using Monolithic RF/IF Amplifiers” 

(LM171, LM703) 

Discusses operating parameters for the LM171 and LM703 in emitter- 
coupled and cascode configurations. Brief description of 10.7 MHz 
emitter-coupled stage and 100 MHz cascode amplifier. 

National Linear Applications Handbook, Vol. I, AN-6 (6 pg.) 

7 “Logarithmic IF Strips Using Monolithic Integrated 
Circuits” 

(SL521) 

Describes operation of this log amplifier in successive detection 
type IF strips with center frequencies from 10 to 100 MHz. Covers 
broadband and narrow band circuits and describes in detail a. 60 
MHz wide-range logarithmic amplifier. 

Plessey Semiconductor Technical Communication (3 pg.) 

8 “Logging IF Strip" 

(SL1521) 

Describes a logging IF strip using Plessey IC's. 

Plessey Semiconductor (2 pg.) 

9 “Application of the RCA CA3004, CA3005, and CA3006 
Integrated-Circuit RF Amplifiers” 

(CA3004, CA3005, CA3006) 

Discusses operating modes, Y parameters, noise performance, video 
amp capabilities, gain control, cross modulation and modulation 
distortion. Covers application as single-ended RF amplifier, tuned 
IF amplifier, mixer, suppressed-carrier modulator and product de- 
tector. 

RCA ICAN-5022 (26 pg.) 

10 “Application of the RCA CA3002 Integrated-Circuit IF 
Amplifier” 

(CA3002) 

Describes circuit, operating modes, characteristics, and applica- 
tion as an envelope detector, product detector, and a Schmitt 
trigger. 

RCA ICAN-5036 (9 pg.) 


Amplifiers, RF (cont) 


11 “Application of the RCA CA3028A and CA3028B 
Integrated-Circuit RF Amplifiers in the HF and VHF 
Ranges” 

(CA3028A, CA3028B) 

Describes circuits and operating modes. Covers use as an RF amp, 
autodyne converter, IF amp, and limiter, 

RCA ICAN-5337 (10 pg.) 

12 “Application of the RCA CA3021, CA3022, and CA3023 
Integrated-Circuit Wideband Amplifiers” 

(CA3021, CA3022, CA3023) 

Describes circuit and operating characteristics. Covers video, 10 
MHz IF, 455 KHz IF, 28 MHz two-stage limiter, and 500 kHz limiting 
amplifier applications. 

RCA ICAN-5338 (12 pg.) 


Amplifiers, Sense 


13 “Semiconductors for Plated-Wire Memories” 

See listing under (Digital) Interface (Motorola) 

14 “An Integrated Sense Amplifier for Core Memories” 

(MC1440, MC1540) 

Discusses core memories and design considerations for a sense 
amplifier. Establishes performance and environment specs for am- 
plifier design, analyzes design of MCI 540, and discusses measured 
performance. 

Motorola AN-245A (7 pg.) 


Amplifiers, Video 


15 “A Wide Band Monolithic Video Amplifier” 

{MC1552G, MC1553G) 

Describes basic operation of the MC1552G and MC1553G, and the 
characteristics obtained as a function of the devices' operating 
modes. Applications; pulse amplifier, summing/scaling amplifier, 
oscillator, and tuned amplifier. 

Motorola AN-404 (13 pg.) 

16 “Using the MCI 545, A Monolithic Gated Video Amplifier” 

{MC1445, MC1545) 

Describes ac and dc operations and discusses applications as a 
video switch, amplitude modulator, balanced modulator, pulse am- 
plifier, frequency shift keyer and wideband differential amplifier. 
Motorola AN-475 (7 pg.) 

17 “Gated Video Amplifier Applications — The MCI 545” 

(MC1445, MC1545) 

Reviews basic operation and discusses applications,- including sev- 
eral modulators, gated multivibrators, gated oscillators and FSK 
systems. Also discusses AGC, single supply operations, and tempera- 
ture compensation of the active gate. 

Motorola AN-491 (15 pg.) 

18 “Television Video IF Amplifier Using Integrated Circuits” 

See listing under (Linear) Consumer, TV (Motorola) 

19 “Application of the RCA CA3001 Integrated-Circuit Video 
Amplifier” 

(CA3001) 

Describes circuit and operating characteristics. Covers cascaded 
stages and use as a Schmitt trigger. 

RCA ICAN-5038 (9 pg.) 
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LINEAR I 

'1 


Amplifiers, Video (cont) 


1 "The SGI 401 Video Amplifier” 

(SP1401) 

Discussion of fixed and variable gain. The high frequency stability 
is discussed to aid in optimizing the various configurations for this 
device. 

Silicon General Linear 1C Product Guide (2 pg.) 


Arrays 


2 "Using the SL362C Low Noise Transistor Pair” 

(SL362) 

Provides general data on noise performance plus application in DC 
to 200 MHz amplifier. 

Piessey Semiconductor Technical Communication (4 pg.) 

3 "Application of the RCA CA3018 Integrated Circuit 
Transistor Array” 

{CA3018) 

Array of two isolated silicon epitaxial transistors plus two transis- 
tors with emitter-base common connections, suited for closely 
matched device requirements or interconnections with non-integra- 
bie components. Appiicatibnes covered include IF-RF, video, AGC, 
audio and dc amplifiers. 

RCA ICAN-5296 (5 pg.) 

4 "Application of the RCA CA3019 Integrated-Circuit Diode 
Array” 

(CA30I9) 

Describes circuit configuration, operating characteristics and ap- 
plications, including balanced modulator, high-speed gates, balanced 
mixer, and a ring modulator. 

RCA ICAN-5299 (6 pg.) 

5 "Designing with an 1C Transistor Array Containing 
Matched Super-Beta Transistors” 

(CA3095) 

Describes CA3095 1C array. Applications: low frequency amplifier, 
low noise video amplifier, long-delay monostable multivibrator, low- 
input-bias current comparator, analog timer for Jong delays, high 
input impedance dc-voltmeter circuit, and tape-head preamplifier. 
RCA ICAN-6222 (9 pg.) 

6 "Monolithic Darlington Arrays Reduce Interface Cost and 
Complexity” 

(ULN-2001A. ULN-2002A. ULN-2003A) 

Discusses packaging and heat dissipation of these 50v, 100-350 ma 
units. Covers parallel operation, input currents and control of up 
to 125 watts. 

Sprague Electric Microcircuit Application Report MAR 75-2 (8 pg.) 

7 "Series ULN-2000A Darlington Transistor 
Arrays-Description and Application” 

(ULN-2001A, ULN-2002A, ULN-2003A ULN-2004A) 

Describes circuit capabilities and its use as an interface. 

Sprague (7 pg.) 


Communications 


See also (Digital) Data Transmission 

8 “S2559 Digital Tone Generator” 

(S2559) 

Describes a tone generator designed specifically to implement a 
dual tone telephone dialing system. 

American Microsystems (12 pg.) 


Communications (cont) 


9 “XR-C240 Monolithic PCM Repeater”/ I 

(XR-C240) ! 

Provides device description, description of circuit operation, and | 
schematics for a typical repeater system. ' 1 

Exar AN-02 (6 pg.) i 

10 “XR-C277 Low-Voltage PCM Repeater 1C ’ 

(XR-C277) I 

Explains PCM repeater fundamentals, deyice operation, and pre- 
sents schematic for a repeater application. 

Exar AN-04 (6 pg.) 

11 "Dual Tone Decoding” 

(XR567. XR2567) 

Discusses and presents diagrams for a fast, narrow band tone de- j 
coder, a touch-tone decoder, and a low cost frequency indicator. 

Exar AN-08 (2 pg.) 

12 "High Performance PCM Repeater Using XR-C262” 

(XR-C262) 

The design principle and the electrical characteristics of the XR-C262 
high performance PCM repeater 1C are described. Circuit connec- 
tion and application examples are given in its use in 1.5 Megabit 
or 2 Megabit PCM systems. 

Exar AN-10 

13 "Pushbutton Dialer with Memory” 

(AY5-9100, AY5-9200, AY5-9500) 

Provides instructions, diagram, and PC board layout for an add-on 
device that connects to any telephone and permits dialing via a 
separate keyboard. The module has a redial mode and a 20-digit 
10 number expandable memory. 

General Instrument Bulletin 0701 (7 pg.) 

14 “A 10-Number Repertory Pulse Dialer” 

(AY5-9100, AY5-9200, AY5-9500) 

Diagram and short description of a telephone pulse dialer with capa- 
bility for storage and reference of 10 numbers of up to 22 digits 
each. 

General Instrument Bulletin 0702 (2 pg.) 

15 “One-Button 32 Number Repertory Dialer/Calculator” 

(AY5-9200, AY5-9120) 

The circuit described features one-button redial of one of 32 stor- 
able telephone numbers of up to 22 digits each. The 8-digit cal- 
culator features five functions, including percent. 

General Instrument Bulletin 0706 (6 pg.) 

16 “The Impact of LSI on the Design of PCM Codecs” 

Discusses the changes existing telephone systems will go through 
as LSI circuits are increasingly used for PCM and computer con- 
trolled switching. 

General Instruments Bulletin 0707 (4 pg.) 

17 “HC-55516/32 CVSD Concept and Operations” 

(HC55516, HC55532) 

Outlines Continuously Variable Slope Delta Modulation and compares 
it to pulse code modulation. 

Harris (5 pg.) 

18 “A CB Audio Compression System” 

(MONOCHIP) 

Describes using the device to provide an on-chip regulator, audio 
pre-amp, AGC amplifier, DC volume control, and a headphone driver 
amplifier for use in a CB transceiver. 

Interdesign APN-10 (7 pg.) 
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Communication^ (cont) 


1 “Communication System Transmission Losses” 

Derives equations for computing insertion losses for components in 
a communication ^stem. Gives computer generated tables, series 
resistance and reactance plus parallel resistance and reactance 
for various system impedances. 

Motorola AN-710 (5 pg.) 

2 "Two Wire Current Transmitters” 

(LM304) ' 

Describes a method for accurately transmitting analog data over 
long distances using only two wires. 

National Semiconductor LB-40 (2 pg.) 

3 “A Unique Monolithic AGC/ Squelch Amplifier” 

(LM170, LM270, LM370) 

Describes operation of LM170. Applications: AGC circuits with peak 
or with transistor detectors, squelch preamplifier with hysteresis, 
voice-operated-relay controls, Wein bridge oscillators, decade 
tunable oscillators, and a modulated 455 kHz signal generator. 
National AN-51 (12 pg.) 

4 “SL600 Series — Integrated Circuits for Radio 
Communications” 

(SL600 Series) 

Describes circuits and applications for the following: RF/IF ampli- 
fiers; limiting RF amplifier/ detector; AGC generators; AF amplifier, 
VOGAD side tone amplifier, AM detector, AGC amplifier and SSB 
demodulator; multimode detector; microphone/ headphone amplifier,- 
double balanced modulators; and a square log device. Describes 
synchrodyne, superhet, SSB and multimode receivers; SSB and AM 
transmitters; SSB transceiver, a multi/ mode transceiver and a 
Morse keyer. 

Plessey Semiconductor Applications Manual (92 pg.) 

5 “CRC8030 Telephone DTMF Receiver” 

(CRC8030) 

Discusses dual-tone multi-frequency signaling. Includes specifica- 
tions, test data, and interface capabilities. 

Rockwell Application Note (28 pg.) 

6 “The CRC8030 Dual Tone Multi-Frequency Receiver” 

(CRC8030) 

Discusses various approaches to DTMF receiver design and DTMF 
signaling. Includes a chart of reeeiver specifications and a descrip- 
tion of the device. 

Rockwell (11 pg.) 

7 “Applications of CMOS Integrated Circuits in 
Communications Equipment” 

See listing under (Digital) CMOS. (Solid State Scientific) 

8 “Modems” 

See listings under (Digital) Data Transmission 


Comparators 


9 “AM685/AM686/AM687 Designing with High Speed 

Comparators” 

(685, 686, 687) 

Gives a mathematical analysis of circuit operation. Discusses use as 
a pulse detector, precision monostable and applications requiring 
hysteresis. 

Advanced Micro Devices Application Note (10 pg.) 


Comparators (cont) 


10 “Varying Comparator Hysteresis without Shifting Initiai 
Trip Point” 

Describes adding a positive feedback circuit to introduce precise 
variable hysteresis into the usual comparator switching action. 
Burr-Brown AN-62 (1 pg.) 

11 “The /iA760 — A High Speed Monolithic Voltage 
Comparator” 

(^760) 

Gives a functional description and cites typical performance charac- 
teristics. Discusses applications, including level detectors and line 
receivers, zero crossing detectors, high speed A/D converters, pulse 
width modulators, and fast peak detectors. 

Fairchild Application Note 311 (8 pg.) 

12 “The /iA750 Dual Comparator Subsystem” 

(aiA750) 

Discusses the circuit, design considerations and applications, includ- 
ing use in a combined heater/air conditioner control, a malfunction 
indicator, an analog status indicator and display, and a minimum 
frequency detector. 

Fairchild Application Note 315 (7 pg.) 

13 “Radiation Testing of Linear Microcircuits” 

Includes the 702. See listing under (Linear) General. (Fairchild) 

14 “A Simple Comparator Using the HA2620” 

See listing under (Linear) Amplifiers, Operational (Harris) 

15 "A High Speed Dual Differential Comparator — 
the MC1514” 

(MC1414, MC1514) 

Describes circuit operation and applications, including level and 
limit detectors, multivibrators, line receivers, sense amplifiers, zero 
crossing pulse generator and a peak voltage detector. 

Motorola AN-547 (13 pg.) 

16 “Precision 1C Comparator Runs from 5V Logic Supply” 

(LMlll, LM211, LM311) 

Describes the LMlll circuit. Applications: photodiode level detector, 
zero crossing detectors, digital interface circuits, multivibrators, 
oscillators, and a frequency doubler. Includes application hints. 
National Linear Applications Handbook, Vol. I, AN-41 (6 pg.) 

17 “LM1 39/ LM239/ LM339 — A Quad of Independently 
Functioning Comparators” 

(LM139, LM239, LM339) 

Describes LM139 circuit. Applications: comparators with hysteresis, 
limit comparators with lamp drivers, zero crossing detectors, oscil- 
lators, MOS clock drivers, wide range VCD, AND/NAND gates, OR/ 
NOR gates, multivibrators, time delay generators, pulse width modu- 
lator, temperature alarm, tape reader and peak detector. 

National AN-74 (16 pg.) 

18 “Application of Programmable Micropower Comparators” 

(L161) 

Describes the device and how to program it. Also describes the 
effects of programming on AC characteristics, limit, zero crossing, 
and level detectors; DC to DC converter applications. 

Siliconix AN76-7 

19 “Comparing the High Speed Comparators” 

(LM160, LM161, LM260, LM261, LM360, LM361) 

Compares LM360 to /iA760 and LM261 to NE529. Covers application 
as a peak detector for tape and disk file channels and in a high- 
speed 3-bit A/D converter. 

National AN-87 (6 pg.) 
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LINEAR 


Comparators (cont) 


1 “Fast Voltage Comparators with Low Input Current” 

(LM102, LM106, LM202, LM206, LM302, LM306) 

Describes use of LM102 to buffer the input of the LM106 compara- 
tor. Applications: comparators for fast A/D converters, for zero 
crossing detectors, and for ac coupled signals. 

National Linear Applications Handbook, Vol. I, LB-6 (2 pg.) 

2 “An IC Voltage Comparator for High impedance Circuitry” 

(LMin, LM211, LM311) 

Describes LMlll circuit and comparison to LM106/LM710. Applica- 
tions: zero crossing detector driving an analog switch, detector for 
a magnetic transducer, comparator for a low level photodiode, and 
driving a ground-referred load. 

National Linear Applications Handbook, Vol. I, LB-12 (2 pg.) 

3 “Specifying Selected Op Amps and Comparators” 

Discusses the most common parameters that are tested on opera- 
tional amplifiers and comparators and the relative difficulty of test- 
ing on high speed equipment. Gives a guideline to tightened speci- 
fications. 

National Linear Applications Handbook, Vol, II, LB-26 (2 pg.) 

4 “Circuit Techniques for Avoiding Oscillations in 
Comparator Applications” 

(LMlll) 

Details design techniques for avoiding oscillations when using high 
gain, wide bandwidth comparators like the LMll. 

National Semiconductor LB-39 (2 pg.) 

5 “Microvolt Comparator” 

(LMlll, LM211, LM311, LM121A, LM221A, LM321A) 

Describes an LM121A preamplifier driving an LMlll comparator. 
National Linear Applications Handbook, Vol. II, LC-32 (2 pg.) 

6 “The 725 Op Amp as a Low Level Comparator” 

(PM725) 

Provides the circuit and design curves for a submillivolt level com- 
parator based on the 725 op amp. 

Precision Monolithics AN-25 (4 pg.) 


Consumer, AM/FM 


7 “Frequency Selective AM Detection Using 
Monolithic Phase-Locked Loops” 

{XR2228, XR21.5.XR22i2i 

Design of frequency selective coherent AM and AM/FM demodulator 
systems using these devices is described. 

Exar AN-13 

8 “Integrated Circuits for FM Receivers” 

(/.tA703,,MA753. mA758, mA3075) 

Describes ICs capable of performing all basic functions of an FM 
stereo receiver, except the front end. Discusses 753 IF block, 
CA3075 2nd IF block, 758 stereo multiplex decoder, 706 audio 
power amplifier. 

Fairchild Application Note 318 (7 pg.) 

9 “The /iA758 — A Phase Locked Loop FM Stereo 
Multiplex Decoder” 

(mA758) 

Gives functional description of this device, including input buffer/ 
amplifier and bias supply, demodulator, stereo switch and lamp 
driver, VCO, frequency dividers, pilot phase and amplitude detec- 
tors. Discusses operating characteristics, testing and alignment. 
Fairchild Application Note 319/1 (11 pg.) 


Consumer, AM/FM (cont) 


10 “The and mA 767 integrated Circuit Stereo 

Multiplex Decoders” 

(nkm, mA767) I 

Discusses stereo demodulation, stereo/monaural switching, and in- 
terstation audio mute switching sections of these devices. Describes 
performance characteristics, external components required, align- 
ment and user options. 

Fairchild Application Note 286 (8 pg.) 

11 “A Fully Integrated High Quality AM/FM Stereo Receiver” 

(mA706, ^A720, juA739, /tA753, juA758, mA3075) 

Describes receiver using ICs with a comparison to discrete design. 
Fairchild Application Note 325/1 (6 pg.) 

12 “ZN414 — The One Chip Radio Receiver” 

(ZN414) 

Describes various applications for single-chip iC radio, and suggests I 
a new approach to AM receiver design. 

Ferranti (16 pg.) 

13 “FM Tuner Using the Economega I Digital j 

Tuning System” 

(Economega) I 

Describes modification of a Goodman model 1-20 tuner amplifier to i 
include a Gl automatic tuning system and display. Presents sche- 
matics as well as descriptions of various changes made. 

General Instrument Bulletin 0407 (7 pg.) 

14 “Digital Frequency Display for a Radio-Receiver” 

(AY5-1200A, AY5-8100) 

Explains details of interfacing the devices with a radio receiver. 
Provides circuit description and diagram plus a layout for a PC 
board showing pre-amp and display connections. 

General Instrument Bulletin 0409 (11 pg.) 

15 "Adjusting the IF Offset of the AY5-8100” 

(AY5-8100) 

Depicts adjusting the IF offset of the device in 10 KHz steps. 

General Instrument Bulletin 0410 (2 pg.) 

16 “Radio Receiver Frequency Counter/ Clock” j 

Supplies diagram and operating instructions for using each device 
to display time or frequency on a 3^/2 digit display. ! 

General Instrument Bulletin 0411 (3 pg.) j 

I 

17 “Stereomega Phase-Locked Loop 
Digital Tuning Systems” 

(Stereomega, AY3-8115, AY3-8116, AY5-8450, AY5-8460, ERlAOOi 
Presents use of system in four applications which provide full elec- 
tronic control of a varactor-tuned AM/FM radio; basic manual, basic 
manual with clock, basic remote controlled, and deluxe remote- 
controlled. Includes diagrams and schematics. 

General Instrument Bulletin 0412 (11 pg.) 

18 “Manual and Automatic FM Tuning System Using 
Economega I” 

(Economega, AY3-8203, ER1400, MEM4956) 

Describes a system that allows manual tuning of a Goodman 1-20 
tuner with non-volatile electronic storage of tuning data for 16 
stations. Diagrams, schematic. 

General Instrument Bulletin 0414 (4 pg.) 

19 “integrated Circuit IF Amplifiers for AM/FM and FM 
Radios” 

(MC1350, MC1355, MC1357, MFC4010, MFC6010) 

Discusses the use of ICs in four IF amplifiers: a high performance 
FM, a quadrature detector FM, a composite AM/FM, and an economy 
model FM receiver. 

Motorola AN-543A (14 pg.) i 
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Consumer, Audio (cont) 


1 “A High Output Power, (5 Watt), Low Distortion, 1C Audio 
Amplifier” 

(mA706) 

Describes circuit, functions, design considerations of the /iA706. 

. Discusses application as an audio amplifier with the speaker load 
connected to ground, with the speaker load between supply and 
output, and discusses use in an FM stereo receiver. 

Fairchild Application Note 317/1 (6 pg.) 

2 “An Electronic Piano Using the AY-1 -1320” 

(AY1-0212,AYM320,AY1-5050) 

Presents circuit diagrams and description of an electronic piano 
using a divider, a top octave generator and the device. 

General Instrument Bulletin 0501 (5 pg.) 

3 “Designing a Basic Organ System Using the MK50240” 

(MK50240) 

Describes an organ system using the MK50240 Top Octave Genera- 
tor for each octave. 

Mostek (3 pg.) 

4 “LM380 Power Audio Amplifier” 

(LM380) 

Describes the circuit and general operating characteristics. Applica- 
tions: phono amplifier, bridge amplifier, and intercom. 

National AN-69 (7 pg.) 

5 “Audio Handbook” 

(LM171, LM377, LM378. LM379, LM380, LM381, LM382, LM384, 
LIVI386, LM387, LM388, LIV1389, LM390, LM391, LM703, LM1303, 
LM1310, LM1351, LM1800, LM1820, LM2111, LM3011, LM3065, 
LIVI3075, LM3089, MM5837) 

Contains discussions and design particulars on many areas includ- 
ing preamplifiers; AM, FM, and Stereo; power amplifiers; controls, 
networks and power supply design — covers practical as well as 
theoretical aspects. 

National $4.00 (188 pg.) 

6 “Audio Applications for the D AC-76 
Companding Converter” 

(DAC-76) 

Discusses the multiplying and control characteristics of the DAC-76 
with regard to 2C inputs, as an aid to optimizing high-performance 
digitally-controlled gain circuits. 

Precision Monolithics AN-28 (8 pg.) 

7 "Application of the RCA CA3007 Integrated-Circuit Audio 
Amplifier” 

(CA3007) 

Describes circuit. Covers application as dual-supply audio driver in 
a direct-coupled audio amp, and as single-supply audio driver in a 
capacitor-coupled audio amp. 

RCA ICAN-5037 (4 pg.) 

8 “Use of Analog Delay Lines for Audio Speed Change 
without Pitch Changes” 

(SAD1024A) 

Describes technique for increasing or slowing the speed of a 
recording. 

Reticon Application Note No. 112 (4 pg.) 

9 “Build a Simple Comb-Filter or Flanger with a 
Bucket Brigade Delay Line” 

(SAD1024A) 

Describes a flanger (electronic sound modifier) and what is needed 
to build one. 

Reticon Application Note No. 113 (4 pg.) 


Consumer, Audio (cont) 


10 “TDA1 054M — Cassette Recorder Preamplifier with ALC” 

(TDA1054M) i 

Discusses features of the device and preamplifier noise. Applica- 
tions in Hi-Fi, stereo, and dynamic range compressors are described. 
SGS-ATES Technical Note 124 (24 pg.) 

11 “M252 and M253 Rhythm Generators for Electronic 

Organs” I 

(M252, M253) 

Defines and describes rhythm generators. Presents these two de- 
vices, and describes their use in electronic organs. 

SGS ATES Technical Note 131 (21 pg.) 

12 “TCA600/900 and TCA61 0/910 Integrated Motor Speed 
Regulators” 

See listing under (Linear) Industrial Control (SGS-ATES) 

13 “The ULN-2280 Amplifier” 

(ULN-2280) 

Describes this single power amplifier circuit and discusses applica- 
tions as a low-cost phonograph amplifier, amplifier with tone con- 
trols, common mode amplifier, full bridge amplifier, and a mono 
FM receiver. 

Sprague Electric Microcircuit Application Report MAR 73-2 (8 pg.) 

14 “Low-Cost-Dual Class B Driver” 

(ULN-2277, ULN-2278) 

Describes the ULN-2277/78 ICs and describes use in dual 2-watt 
and dual 15-watt amplifiers. 

Sprague Electric Microcircuit Application Report MAR 73-5 (3 pg.) 


Consumer, Medical 


15 “A Personalized Heart-Rate Monitor with Digital Readout” 

(MCI 776, MC14013, MC14040, MC14572) 

Describes digital heart-rate monitor using the MC1776 op amp and 
CMOS digital ICs. 

Motorola AN-714 (4 pg.) 


Consumer, TV 


16 “A Ten Game Color Video System Using the AY3-8610-1” 

(AY13-8610-1, AY3-8615) 

Furnishes diagram and PC board layout of a color TV game circuit 
incorporating the devices. 

General Instrument Bulletin 0401A (3 pg.) 

17 “A Tank “Battle” TV Game Using the AY3-8710-1” 

(AY3-8710-1) 

Supplies diagram and description of a TV game circuit which pro- 
vides an NTSC compatible signal to operate a standard 525-line TV 
receiver and produces a black and white picture. 

General Instrument Bulletin 0402A (4 pg.) 

18 “World Television Systems” 

Furnishes, in chart form, the characteristics of various television, 
systems. Includes such data as line standards and channel fre- 
quency assignments. 

General Instrument Bulletin 0403 (2 pg.) 
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Consumer, TV (cont) 


“PAL Colour Encoding Systems for the 
AY3-8500 TV Game Circuit” 

(AY3-8500) 

Briefly describes the PAL system, then presents two alternate cir- 
cuits for color encoding the AY3-8500 TV game according to PAL. 
General Instrument Bulletin 0404 (8 pg.) 

“Video Game FM Sound Generator” 

Describes a system that enables a TV sound system to be used for 
game sounds as well. 

General Instrument Bulletin 0405 (2 pg.) 

“Wireless Remote Control of the 
AY3-8710'1 Battle Game” 

(AY3-8710-1, SAA1024, SAA1025) 

Presents system diagrams, logic, and pin connections for an ultra- 
sonic remote control unit utilizing the devices. 

General Instrument Bulletin 0408A(5 pg.) 

“Economega I Digital Tuning for Television Receivers” 

(Economega, MEM4956, ER1400, SAA1025) 

Describes a digital TV tuning system capable of automatic search 
and acquisition of up to 16 different TV programs. Supplies system 
block diagram as well as schematics for individual circuits. 

General Instrument Bulletin 0413 (7 pg.) 

“On-Screen Displays for Television” 

(AY3-8330, AY5-8321) 

Examines an on-screen tuning display with 16 selectable programs. 
Includes TV interface and system schematics. 

General Instrument Bulletin 0415 (4 pg.) 

“Thd Gimini Economy 8600 Programmable Game System” 

(AY3-8615) 

Describes use of the AY3-8615 game/ color processor in a system 
designed to be priced near that of dedicated game systems, but 
with a cartridge expandability. 

General Instrument Bulletin 0416 (4 pg.) 

“Videovox II: Video Color Organ” 

(AY3-8515) 

On receiving an audio input from either a crystal mike or an external 
source, the circuit described generates a color composite video 
signal, modulated and suitable for use with color TV. 

General Instrument Bulletin 0417 (4 pg.) 


11 “A Medium Cost PLL Varactor Tuning System Utilizing 
Off-the-Shelf Logic” 

Describes a frequency domain tuning scheme for varactor TV tuners. 
Motorola AN-729 (14 pg.) 

12 “A Synthetic Spectrum Tuning System for TV” 

Describes a tuning system which generates a complete spectrum of 
TV channel markers to achieve precise tuning on any channel. 
Motorola AN-739 (12 pg.) 

13 “A Phase-Locked Loop Tuning System for Television” 

Describes a frequency domain tuning system using direct digital 
count down of the local oscillator. 

Motorola AN-744 (10 pg.) 

14 “A Disassociated Intercarrier Television Video IF 
Amplifier” 

(MC1331) 

Discusses a video IF system using the MC1331 low level multiplier 
detector. 

Motorola AN-751 (9 pg.) 

15 “Video Amplifier Design: Know Your Picture Tube 
Requirements” 

(MC1323) 

Describes video systems designed to alleviate design compromises 
associated with driving a unitized gun picture tube. 

Motorola AN-761 (26 pg.) 

16 “The MCI 323 — A Fully Programmable Demodulator” 

(MC1323) 

Describes operation of this NTSC demodulator and use with various 
picture tube phosphors, especially color temperature D6500. 
Motorola AN-763 (16 pg.) 

17 “An Approach to a Low-Noise TV IF System” 

(MC1331) 

Discusses TV system noise figure and system trade offs, a tech- 
nique to measure the IF contribution and ways to minimize the IF 
noise. 

Motorola AN-765 (8 pg.) 

18 “A Color TV Primer for the EE” 

Describes the basic circuits in a TV and the IC’s used therein. 
National Linear Applications Handbook, Vol. II. 


“Economega I Digital Tuning for UK Televisions” 

(Economega) 

Describes two eight program UHF band versions of the Economega 
System specifically for U.K. market. Conventional AFC is retained 
for simplicity. Includes a manually controlled search feature. 
General Instrument Bulletin 0420 (4 pg.) 


“Programmable TV Timer/Time-Channel Display” 

(MM53107, MM53100, MM5840) 

Describes an on-screen TV real time and channel display based on 
the devices. Includes schematics and PC board layout. 

National Semiconductor AN-196 (10 pg.) 

(CA3126) 


“Television Video IF Amplifier Using Integrated Circuits” 

(MC1330, MC1350, MC1352, MC1353) 

Discusses requirements of the video IF section of a TV receiver. 
Describes MC1350/2/3 amplifier and MC1330 detector circuits, 
includes design for a practical TV IF amplifier and detector. 
Motorola AN-545 (1 1 pg.) 


“Application of the RCA CA3044 and CA3044V1 
Integrated Circuits In Automatic-Fine-Tuning Systems” 

(CA3044) 

Describes circuits, operating characteristics and dynamic perform- 
ance of this wideband amplifier for AFC applications. 

RCA lCAN-5831 (5 pg.) 


“Television Horizontal APC/AFC Loops: 

The Last 10 Percent” 

Discusses some of the common problems that may be encountered 
in the design of horizontal APC/AFC loops and methods to avoid or 
overcome them. 

Motorola AN-727 (15 pg.) 


“Feedback-Type Volume-Control Circuits for 
RCA CA3041 and CA3042 integrated Circuits” 

(CA3041, CA3042) 

Describes several types of volume controls for television receivers 
using these ICs, with a detailed discussion of feedback control. 

RCA ICAN-5841 (4 pg.) 
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Consumer, TV (cont) 


1 “Application of the CA3126Q Chroma-Processing IC 
Using Sample-and-HpId Circuit Techniques” 

(CA3126Q) 

Detailed circuit description of this device, which requires only one 
adjustment; a trimmer capacitor to tune the crystal filter. Discusses 
performance data, the phase detector, sample and hold circuits, the 
VCO loop, first chroma amplifier and ACC servo loop, and the 
second chroma amplifier. 

RCA I CAN-6247 (8 pg.) 

2 “Description and Application of the RCA CA3120E 
Integrated-Circuit TV-Signal Processor” 

Wjn’JlLKJf 

Describes the operation and application of this device which includes 
TV video noise processor, age and sync separator circuits. 

RCA iCAN-6302 (9 pg.) 

3 “A Single IC for the Complete PIX-IF-System in TV 
Receivers” 

(CA3068) 

Gives a detailed description of the circuit functions of the CA3068 
and its use in color and b/w TV receivers. 

RCA ICAN-6303 (17 pg.) 

4 “A Flexible Integrated-Circuit Color Demodulator for 
Color Television” 

(CA3067) 

Describes circuit operation of the CA3067, including its output 
amplifiers, demodulator, demodulator preamp, and tint control ampli- 
fier. Describes use of this circuit in a red-green-blue system. 

RCA ICAN-6724 (8 pg.) 

5 “Vertical Deflection Output Stages Using Audio 
Integrated Circuits” 

{TAA611, TAA621, TBA641, TBA800, TBA810, TBA820) 

Characterizes the advantages and working principles of vertical 
deflection circuits using audio IC's. Seven circuits, covering small 
and large screen performance, are included. 

SGS-ATES Technical Note 118 (18 pg.) 

6 “An Approach to a Unified Chroma System” 

Describes design approach that will eventually allow fabrication 
of a complete single-chip chroma system. 

Sprague Electric TP 74-3 (9 pg.) 

7 "An integrated Two-Watt Sound System for Television 
Applications” 

(ULN-2211) 

Describes the design and use of the ULN-2211 limiter-detector-am- 
plifier. 

Sprague Electric TP 72-05 (9 pg.) 


Converters 


Also see Instrumentation. 

8 "Data Conversion with Companding DAC Devices” 

introduces companding principles and use of companding DACs in 
industrial and PCM transmission systems. Provides companding DAC 
circuit description and discussion of how ,a-Law and A-Law charac- 
teristics are generated. Application cover mP based data acquisition 
systems, motion control, audio systems, and telecommunication 
systems. 

Advanced Micro Devices (36 pg.) 


Converters (cont) 


9 “Analog-Digital Conversion Notes” 

Covers many aspects of A/D and D/A converters including use, 
testing and specifying. Extensive applications information includes 
data systems, acquisition, distribution, communication. 

Analog Devices $5.95 (254 pg.) 

10 “The Multiplying DAC Application Guide” 

(AD7520, AD7521, AD7522, AD7523, AD7524, AD7525, 

AD7530, AD7531, AD7533, AD7541) 

Discusses applications which take advantage of the MDAC's ability 
to accept AC or DC references, which can be of either polarity. Ap- 
plications include digitally-controlled gain and attenuation circuits. 
Analog Devices (40 pg.) 

11 “Beckman Model 845 Digitai-to-Analog Converter” 

(845) 

Discusses basic D/A converter performance including interface and 
transfer characteristics, then covers the performance of the 845 
Series. 

Beckman Instruments (9 pg.) 

12 “D/A Converter Differential Linearity Error — 
it Really Shows Up” 

Discusses differential linearity, the difference in analog output for 
a change between two successive digital input codes. Gives graphs 
of two examples with the same linearity specification. 

Burr-Brown AN-58 (2 pg.) 

13 “Don’t Forget D/A Converter Tempco” 

Discusses offset, gain and linearity drift with temperature. 
Burr-Browh AN-59 (3 pg.) 

14 “Principles of Data Acquisition and Conversion” 

Discusses basic principles of analog to digital systems including 
sampling rate, aperture error, accuracy, resolution, throughput, and 
codes. 

Burr-Brown AN-79 (5 pg.) 

15 “Squeeze High Performance Out of Low-Cost Hybrid 
Data Converters” 

Lists ways in which converter performance can be improved by 
the addition of a few external components. 

Burr-Brown AN-86 (4 pg.) 

16 “What Designers Should Know About 
Data-Converter Drift” 

Examines components of drift as they apply to A/ D and D A con- 
verters. Includes discussion of the effect of reference drift and com- 
putation of worst case error. 

Burr-Brown AN-89 (4 pg.) 

17 “Intrinsically Safe Data Acquisition” 

See listing under (Digital) CMOS (Burr-Brown) 

18 “FX-209 AP Notes” 

(FX-209) 

Describes use of the FX-209 delta modulation analog to digital con- 
verter as an AGC amplifier, audio delay line and as an audio 
scrambler. 

CMA (6 pg.) 

19 “Graphs Give Aperture Time Required for A-D 
Conversion” 

Presents two graphs, aperture time versus rate of voltage change 
and versus frequency, for resolutions from 4 to 16 bits. 

Datel Technical Note V-14 (4 pg.) 
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Converters (cont) 


1 “Know Your Converter Codes” 

Describes the various A/D and D/A converter codes. 

Date! Bulletin V-12 (6 pg.) 

2 “Designer’s Guide to V/F Converters” 

Spells out the theory and operation of V/F and F/V converters. 
Calibration procedures and such applications as ratiometric meas- 
urement and frequency difference measurement are covered. 

Datel (18 pg.) 

3 “Applications of the ZN425E 8-Bit A-D/D-A Converter” 

(ZN425) 

Covers converter definitions, calibration, bipolar operation. Appli- 
cations: ramp generation, peak detect, channel selection, weighing 
system, bargraph drjve, multiply/ divide, and function generation. 
Ferranti (31 pg.) 

4 “Digitai-tO’Analog Converter Applications” 

(HI1080, H11085) 

Operating modes and applications of HI-1080 converter, which fea- 
tures resistor ladder network and switching devices on same chip. 
Discusses cascaded D to A converter as well as up-down counter 
and successive approximation A to D, converters, 

Harris Application Note 511 (7 pg.) 

5 “Counter Type A to D Converter” 

(HI 1080) 

Circuit details of an A to D converter employing a unidirectional 
digital counter and the HI-1080 eight-bit D to A converter to generate 
a- ramp voltage. 

Harris Application Note 512 (3 pg.) 

6 “Data Conversion Handbook” 

Defines the qualities, specifications, and techniques that combine 
to give D/A and A/D converters their special character. Also covers 
sample/ hold amplifiers, multiplexers, and coding. 

Hybrid Systems $1.50 (175 pg.) 

7 “Applications of a Monolithic Sample-and-Hold/ Gated 
Operational Amplifier” 

See (Linear) Amplifiers, Operational (Harris) 

8 “A-8400 User Guide” 

(A8400) 

Theory, circuit details, operation, and design examples of this v/f 
and f/v converter. 

Intech/ FMI (18 pg.) 


9 “A-8402 User Guide” 

(A8402) 

Theory, circuit details, operation, and design examples of this v/f 
and f/v converter. 

Intech/ FMI (30 pg.) 


10 “Digital-to-Analog Converter Circuits Using the 801 8A” 

(ICL8018A, ICL8019A, ICL8020A) 

Discusses D/A converters, both in general and their electrical 
specifications. Describes circuit operation for 8018A and covers its 
expansion to 8 and 12 bit units. Also discusses generating reference 
currents using zeners, pnp transistors or high-gain operational 
amplifiers as references. Describes system interface requirements. 
Intersil Application Bulletin AOlO (8 pg.) 
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11 “8052A/8053A — A Low Cost Precision Pair for 
A/D Converters” 

(ICL8052, ICL8053) 

Discusses the characteristics of the 8052/8053 dual pair and how 
they can be interfaced with one another to implement a dual-slope 
converter design. 

Intersil A014 (30 pg.) 

12 “Selecting A/D Converters” 

Compares and contrasts successive approximation and integrating 
A/D conversion techniques with respect to speed, accuracy, and cost. 
Intersil A016 (6 pg.) 

13 “The Integrating A/D Converter” 

Discusses the dual slope technique with considerable attention to 
error analysis. 

Intersil A017 (4 pg.) 

14 “Do’s and Don’ts of Applying A/D Converters” 

Examines topics concerning proper system design when using A/D 
converters. Subjects treated include ground loop errors, com- 
ponents, references, capacitive coupling, and thermal effects. 
Intersil A018 (2 pg.) 

15 “Power D/A Converters Using the IH8S10” 

(IH8510, AH8520, 1H8521, 7105, 7120) 

Discusses the addition of a power amplifier to a D/A converter. 
Briefly describes use for motor control and programmable power 
supplies. 

Intersil A021 (4 pg.) 

16 “The ICL7104 — A Binary Output A/D Converter for 
II ProTOSsors” 

(ICL7104, 1CL8052, ICL8068) 

Describes the operation of the ICL7104, and either the ICL8052 or 
ICL8068, as a dual-slope integrating converter. 

Intersil A030 (14 pg.) 

17 “Voltage Transients (Glitches)” 

(MN3008) 

Discusses D/A converter analog voltage spikes appearing in the 
output following a change of input code. 

Micro Networks AN-101 (2 pg.) 

18 “Truncation of A/D Converters” 

Describes how to reduce or to program the number of bits converted. 
Micro Networks AN-102 (2 pg.) 

19 “When Should a Sample Hold Amplifier be Used?” 

Covers the use of sample-hold amplifiers with A/D converters. Dis- 
cusses use with dynamically changing signals and the droop rate 
of the sample-hold circuit. 

Micro Networks AN-103 (2 pg.) 

20 “MN312 Connections for Bipolar Output” 

(MN312) 

Shows use of an external op amp to convert a unipolar output to 
bipolar. 

Micro Networks AN-104 (2 pg.) 

21 “Serial to Parallel Conversion” 

(MN502, MN5200, MN5210) 

Covers timing considerations in the conversion of A/D converter 
output from serial to parallel form. 

Micro Networks AN-106 (2 pg.) 
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Converters (cont) 


1 “Simplifying the Digital to Analog Converter through 
Hybrid Technology” 

Considers basic design problems of D/A converters and gets into 
hybrid design. Includes construction techniques, specifications and 
testing. 

Micro Networks (10 pg.) 

2 “Build a Low Cost Data Acquisition System with 
Standard DIPs” 

(MN7130, MNADC80) 

Shows how a complete 12-bit, 16-channel data acquisition system 
can be built by adding a few standard ICs to the MN7130 multi- 
plexed sample/ hold amplifier. 

Micro Networks AN201 (6 pg.) 

3 “Anaiog-to-Digitai Conversion Techniques” 

Discusses open-loop and feedback techniques: frequency, pulse 
width, cascade, ramp, counter, successive approximation, multiple 
comparison subranging, nonlinear conversion, double and triple 
ramp, conversion. 

Motorola AN-471 (21 pg.) 

4 “Analog-to-Digital Cyclic Converter” 

(MCI 456) 

Discusses circuits and operation of medium speed-medium accuracy 
converter that uses successive approximation technique in which 
unknown analog input voltage is successively compared to refer- 
ence voltage to determine each bit of digital output. A comparison 
of gray and binary code operation and an error analysis are provided. 
Motorola AN-557 (10 pg.) 

5 “A Single Ramp Analog-to-Digital Converter” 

Discusses an A/D converter which incorporates a calibration cycle 
to insure 12 bit accuracy. Briefly covers errors encountered in the 
converter described. 

Motorola AN-559 (9 pg.) 

6 “High Speed Digital-to-Analog and Analog-to-Digital 
Techniques” 

Gives overview that includes voltage and current output D/As; 
parallel (flash), tracking, successive approximation, and parallel 
ripple A/Ds as well as nonsynchronous and synchronous VTF A/D. 
Glossary of terms. 

Motorola AN-702 (14 pg.) 

7 “Binary D/A Converters Can Provide BCD-Coded 
Conversion” 

{MC1408, MC1508) 

Describes the MC1508 D/A converter used as a 2 or IVz digit BCD 
converter. Describes application in a IVi digit digital voltmeter. 
Motorola AN-713 (4 pg.) 

8 “Successive Approximation A/D Conversion” 

(MC1408, MC14559) 

Describes advances in successive approximation techniques with 
emphasis on vSARs (Successive Approximation Registers.) Shows 
both a normal and a high speed A/D using these methods. 

Motorola AN-716 (8 pg.) 

9 “Autoranging Digital Multimeter Using the 
MC14433 CMOS A/D Converter” 

(MC14433) 

Describes using the MC14433 A/D converter to build an autorange 
digital multimeter. The multimeter includes ac and dc voltage 
ranges from 200mV to 200V, ac and dc current from 2mA to 2A 
full scale, and resistance ranges from 2 kilohms to 2 megohms 
full scale. 

Motorola AN-769 (5 pg.) 


Converters (cont) 


10 “Data Acquisition Networks with NMOS and CMOS” I 

See listing under (Microprocessors) Applications (Motorola) j 

11 “Analog-to-Digital Conversion Techniques with the 
M6800 Microprocessor System” 

See listing under (Microprocessor) Systems (Motorola) i 

12 “Applications of the MC1405/MC14435 in Digital Meters” 

See listing under (Linear) Instrumentation (Motorola) 

13 “Digital Voltmeters and the MM533C” 

(MM5330) 

Describes basic counting techniques for building digital voltmeters 
and shows how the MM5330 can be used in a dual slope system. | 
National AN-155 (8 pg.) 1 

i 

i 

14 “Specifying A/D and D/A Converters” | 

Explains and defines the data sheet terms for these converters. ! 
National AN-156 (6 pg.) j 

15 “Data Acquisition System Interface to Computers” 

(ADC1200, ADC1210, MM5357) 

Compares three configurations for multiple input analog to digital I 
converter systems— Random Addressed Multiplexed, Parallel Con- : 
version, and Multiplexed with Memory. Gives detailed comparisons 
of costs, A/D and interface requirements. 

National AN-159 (18 pg.) 

j 

16 “Analog-to-Digital Converter Testing” j 

(ADC0800, ADC1210, ADC1211) I 

Describes a low cost test circuit with board layout for testing A/Ds [ 
using a storage scope readout. i 

National AN-179 (6 pg.) 

17 “A Cheap and Easy DC-DC Converter” 

(LM555) 

Design equations, derivations, and schematics used to construct a 
DC-DC converter. 

National AN-183 (4 pg.) 

18 “High Speed Warning Device for Automobiles” 

Proposes a tachometer device operating from the spark coil primary. 
National Linear Applications Handbook, Vol. II, LB-33 (2 pg.) 

19 “CMOS A/D Converter Chips Easily Interface to 8080A 
Microprocessor Systems” 

(ADC3511, ADC3711, INS8080A) 

Outlines techniques for interfacing AID converter devices to 8080A 
fi? systems. Includes description of A/D conversion, BCD output 
capability, flowcharts, schematics, and block diagrams. 

National AN-200 (9 pg.) 

20 “Application Circuits of ,uPC603D, 61 OD” 

CaPC603, /iPC610) 

Discusses functions and operating principles of each device as well 
as applications including a digitally programmable power source 
and a waveform generator, 

NEC America IEP-543 (24 pg.) 

21 “Application Information for /iPC614D” 

{mPC614) 

Provides application hints and parameters tor a pulse width modula- 
tion converter in a digital' multimeter application. 

NEC America (6 pg.) 
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Converters (cont) 


1 “The SP750 in A/D Converters” 

(SP750) 

Describes a parallel A/D converter using the device. Diagrams and 
device characteristics are included. 

Plessey (8 pg.) 

2 “Strobing the DAC-08 Under Logic Control” 

(DAC-08) 

Gives connections for strobing the output of this DAC. 

Precision Monolithics AB-1 (1 pg.) 

3 “A Low Cost, High-Performance Tracking A/D Converter” 

(DAC-100, CMP-01) 

Basic operation of 8-bit tracking converter that uses DAC-100 series 
10-bit D/A converter, CMP-01 series comparator, and 4-bit MSI up/ 
down counters. 

Precision Monolithics AN-6 (8 pg.) 

4 “A Low Cost, Easy-to-Buiid Successive Approximation 
Analog-to-Digital Converter” 

(DAC-100, CMP-01) 

General discussion of feedback A/D converters. Operation of A/D 
converter capable of 8-bit conversions in 6 ^s. The system is ex- 
pandable to 10-bit resolution. It uses DAC-100, CMP-01, and a 
successive approximation register. 

Precision Monolithics AN-11 (8 pg.) 

5 "Interfacing Precision Monolithics Digital-to-Analog 
Converters with CMOS Logic” 

(DAC-100, DAC-01) 

Analyzes input circuits of these DACs and CMOS interfaces. Describes 
a complete 10-bit DAC and an 8-bit A/D. 

Precision Monolithics AN-14 (4 pg.) 

6 “Low Cost, High Speed Analog-to-Digital Conversion with 
the DAC-08” 

(DAC-08) 

Discusses the successive approximation technique to A/D and de- 
scribes three designs with conversion times of 1, 2, and 4 nsec. 
Precision Monolithics AN-16 (7 pg.) 

7 “DAC-08 Applications Collection” 

(DAC-08) 

Discusses the dual output, and high compliance. Covers use in a 
CRT display driver, bridge transducer control system, A/D converter, 
waveform generator, digital additions/ subtraction with analog out- 
put, digital attenuator and microprocessor controlled A/D converter. 
Precision Monolithics AN-17 (12 pg.) 

8 “Differential and Multiplying Digital-to-Analog 
Converter Applications” 

(DAC-08) 

Describes use in 2-quadrant, 4-quadrant and AC-coupled multiplica- 
tion. Also covers differential and ratiometric conversion, a nulling 
bridge circuit, a power monitor, and algebraic computation circuits 
with analog output. 

Precision Monolithics AN-19 (8 pg.) 

9 “Exponential Digitally Controlled Oscillator Using 
DAC-76” 

(DAC-76) 

Depicts a 4-IC microprocessor-controlled oscillator with a 8159 to 1 
frequency range covering 2.5 Hz to 20 kHz. The circuit uses an 
exponential current output D/A converter as a programmable cur- 
rent source. 

Precision Monolithics AN-20 (3 pg.) 


Converters (cont) 


10 “3 1C 8-Bit Binary Digital to Process Current Converter 
with 4-20 mA Output” 

(REF-01, DAC-08, OP-14) 

Delineates the construction of a process current converter operat- 
ing from — 5v and 23v supplies. Complete theory of operation 
followed by calibration procedures and a detailed parts list are 
included. 

Precision Monolithics AN-21 (2 pg.) 

11 “Software Controlled A/D Conversion Using DAC-08 and 
the 8080A Microprocessor” 

(DAC-08, 8080A) 

Describes software controlled, 8-bit A/D conversion using the DAC- 
08 and the 8080A. Subjects include I/O interface considerations, 
I/O control using memory mapping, and a successive approximation 
A/D conversion algorithm. 

Precision Monolithic AN-22 (4 pg.) 

12 “D/A Converter Generates Hyperbolic Functions” 

(DAC-20) 

Explains operating theory and design considerations of a two 1C 
hyperbolic function generator. Includes circuit diagrams. 

Precision Monolithics AN-23 (3 pg.) 

13 “Low Cost Four Channel DAC Gives BCD or 
Binary Coding” 

(DAC-08, DAC-20) 

Describes the construction of a four-channel digital-to^analog con- 
verter using four multiplying DACs, a precision quad op amp, a 
system 1C voltage reference, and a DIP-packaged thin-film resistor 
network. 

Precision Monolithics AN-26 (4 pg.) 

14 “1C F/V Converters Readily Handle Other Functions, 

Such as F/V, A/D” 

(RC4151, RM4151) 

Describes use of the 4151 as an F/V converter, a V/F converter, 
and an FSK demodulator. 

Raytheon Semiconductor Application Note (6 pg.) 

15 “Digital-to-Analog Conversion Using the RCA CD4007A 
COS/MOS 1C” 

(CD4007A) 

Discusses resistance networks for DAC’s and a voltage-follower amp 
for single-supply operation. Describes a 9-bit COS-MOS DAC. 

RCA ICAN-6080 (6 pg.) 

16 “The 4151 Voltage to Frequency Converter” 

(RC4151, RM4151, RV4151) 

Describes various uses of this v/f and f/v converter. 

Raytheon Semiconductor Application Note (8 pg.) 

17 < “Function and Application of 316 Digit A/D Converter Set” 

(LDllO, LDlll) 

Describes the operation of the LDllO digital processor and the 
LDlll analog processor. Various DVM circuits are shown including 
circuits for ratio, current, ac voltage and frequency measurements. 
A detailed error analysis is provided. 

Siliconix AN74-1 (12 pg.) 

18 “More Applications of the LD110/LD114 ±316 A/D 
Converters” 

(LDllO, LDlll, LD114) 

Provides circuits to construct LCDs, multiplexed displays, gas dis- 
charge displays, and a DC-DC converter. Also details the differences 
between the LDllO and LD114. 

Siliconix AN76-4 (8 pg.) 
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Converters (cont) 


1 "Applying the LD130 ± Digit A/D Converter’’ 

(LD130) 

Discusses device features and its use in displays, interface, and 
instrumentation. 

Siliconix AN76-5 (16 pg.) 

2 “Solve Your Measurement Problems” 

Discusses v/f and f/v converters and their use in data acquisition 
problems. 

Teledyne Philbrick AN-20 (6 pg.) 

3 “Designing High Speed Data Acquisition Systems” 

Discusses the basics of data acquisition systems; focusing on 
sample-and-hoid circuits and multiplexer modules. 

Teledyne Philbrick AN-2i (12 pg.) 

4 “How to Specify and Test Voltage to Frequency and 
Frequency to Voltage Converters” 

Defines device parameters, specifications, and test techniques. 
Teledyne Philbrick AN-22 (4 pg.) 

5 “Specifying and Testing Anatog-to-Digital Converters” 

Defines the basic parameters, specifications, and test methods. 
Teledyne Philbrick AN-24 (7 pg.) 

6 “Specifying and Testing DigitaMo-Analog Converters” 

Defines basic parameters, specifications and test methods. 
Teledyne Philbrick AN-25 (7 pg.) 

7 “Repetitive Mode Operation for Models 4109/4111 
Integrating A/D Converters” 

(4109, 4111) 

Runs through external trigger generator and sure start circuit 
schemes which are used when the devices must run without ceasing 
to convert. 

Teledyne Philbrick AN-28 (2 pg.) 


8 “Specifying and Testing Sample-Hold Amplifiers” 

Defines various sample-hold amplifier parameters and outlines 
methods of testing for them. 

Teledyne Philbrick AN-30 (5 pg.) 


9 "Modular V/F’s and F/V’s: Simple Solutions to Everyday 
Conversion Problems” 

Examines applications of V/F’s and F/V’s. Also demonstrates how 
accuracy can be improved with the addition of more components. 
Teledyne Philbrick AN-32 (7 pg.) 

10 "Applications of the 8700 Series A/D Converters” 

(8700) 

Supplies diagrams showing interface to autoranging circuits, to gas 
discharge displays, and to two independent displays, operated from 
one A/D. 

Teledyne Semiconductor AN-9 (16 pg.) 


11 “Applications for the 9400 Voltage to Frequency/ 
Frequency to Voltage Converter” 

(9400) 

Contains 25 block diagrams of applications in which the device 
is used. 

Teiedyne Semiconductcr AN-10 (8 pg.) 


I 


Drivers 


12 See also (Digital) Interface 

13 “Interfacing and Level-Shifting with the MEM4900” 

(MEM4900) i 

Describes device and application in a TTL to MOS interface buffer, I 
a data selector, analog signal multiplexing, and an A/D de-mu!ti- j 
plexer. i 

General Instrument Bulletin 1603 (3 pg.) 

14 “CMOS Line Drivers” 

States reasons for using CMOS line drivers. [ 

National AN-158 (4 pg.) | 

I 

15 “Driving Burroughs’ Bar Graph Display” I 

Shows the use of comparators and flip-flops to drive these displays. 
National DB-4 (2 pg.) 

16 “MOS Clock Drivers” 

(MH0007, MH0009, MH0012, MH0013) I 

Lists the characteristics of various MOS clock drivers and how they j 
differ in their input stages. i 

National MB-9 (2 pg.) I 

i 

17 “PIN Diode Drivers” 

See listing under (Linear) Switches. (National) 

18 “Driver Circuits for the JFET Analog Switch" 

See listings under (Linear) Switches. (Siliconix) 

19 “Logic to Power Converter Circuits” j 

(400-series, 500-series) i 

Covers the operation of the 400 and 500 high current driver series. | 
Sprague Electric TP 71-3 (6 pg.) I 


Followers 


20 “A Fast integrated Voltage Follower with Low Input 
Current” 

■ {LM102) 

Circuit description. Use of the LM102 for analog commutator, 
sample and hold ac amplifier and active filter applications. 
National Linear Applications Handbook, Vol. I, AN-5 (11 pg.) 

21 “The LM110 — An Improved 1C Voltage Follower” 

(LMllO, LM210, LM310) 

Compares LM102 and LMllO circuits. Shows diagrams of LMllO as a 
high pass active filter, high Q notch filter, bandpass filter, and low 
drift sample and hold circuit. . 

National Linear Applications Handbook, Vol. I, LB-11 (2 pg.) 

22 "Monolithic Operation Amplifiers — The Universal Linear 
Component” 

See (Linear) Amplifiers, Operational (National) 

23 “Applications for a New Ultra-High Speed Buffer” 

(LH0033, LH0033C) 

Describes LH0033 fast voltage follow/ buffer. Applications; high 
speed dual limit comparator for MOS logic, instrumentation shield/ 
line driver, high speed sample and hold circuit, 4.5 MHz notch filter, 
high input impedance AC coupled amplifier, output buffer. 

National AN-48 (4 pg.) 
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General 


1 “Nonlinear Circuits Handbook’’ 

Covers principles, circuits, performance, specifications, testing and 
applications for multipliers, dividers, squares, log circuits, multi- 
function and rms-to-dc converters. 

Analog Devices $5.95 (535 pg.) 

2 “Function Circuits, Design and Applications’’ 

Covers design theory and applications for such analog functions as 
multipliers, dividers, logarithmic amplifiers, exponentiators, RMS 
converters, and active filters. Includes notes on specifying and 
testing these functions. 

Burr-Brown $21.00 (300 pg.) 

3 “intrinsically Safe Data Acquisition” 

See listing under (Digital) CMOS (Burr-Brown) 

4 “Custom 1C Design Using FL Technology” 

See (Digital) PL (Exar) 

5 “Radiation Testing of Linear Microcircuits” 

(aA702, /4A709, /J\710, M711) 

Describes tested performance of /4A702 and fik709 operational 
amplifiers and aiA 710 and /Jt711 comparators after having been 
irradiated with fast neutrons of energies greater than 0.01 MeV. 
Fairchild Application Note 195 (13 pg.) 

6 “Using the MEM4962 Smoke Detector 1C” 

(MEM4962) 

Describes the device and provides two exemplary applications in 
smoke sensing circuits. 

General Instrument Bulletin 0601 (3 pg.) 

7 "Alarm Circuit” 

(MONOCHIP) 

Discusses an alarm sensing circuit capable of driving a loud speaker 
or LED or triggering a logic level. The design and performance is 
described in detail, including all component values, layout and 
characteristics over the military temperature range. 

Interdesign APN-1 (7 pg.) 

8 “IC Crystal Oscillators” 

(MONOCHIP) 

Covers crystal oscillator basics and interfacing them with device. 
Interdesign APN-4 (3 pg.) 

9 “Rectifier Circuits for Linear iC’s” 

(MONOCHIP) 

Discusses techniques for designing rectifiers using the components 
available on semicustom IC's. Design precautions are examined in 
detail and illustrative diode, peak detector, and averaging rectifier 
circuits are presented. 

Interdesign APN-6 (7 pg.) 

10 “Integrated High Speed Operational Amplifier” 

(MONOCHIP) 

Explains how modern high speed, high stability circuits can be con- 
structed using semicustom IC technology. A representative op amp 
with a bandwidth of 40 MHz and an open loop gain of 10,000 is 
presented. 

Interdesign APN-7 (7 pg.) 

11 “Computer Analysis of Linear Semicustom IC’s” 

(MONOCHIP) 

Describes a computer aided design program jointly developed by 
Interdesign and UCC. Illustrates the use of this program by analyz- 
ing a high performance integrated phase-locked loop. 

Interdesign APN-1 2 (6 pg.) 


General (cent) 


12 “Solid State Gas/Smoke Detector Systems” 

Describes semiconductor and ionization chamber systems with some 
discussion of the use of these with CMOS ICs. 

Motorola AN-735 (9 pg.) 

13 “Noise Sources” 

Reviews noise basics. Includes discussion of resistive, capacitive, 
and inductive noise sources. 

National FET Databook (3 pg.) 

14 “The Noise Figure Fallacy” 

Describes problems of defining and calculating the noise figure. 
National FET Databook (2 pg.) 

15 “Linear Applications, Vol. 1” 

Feb. 1973, includes National application notes (AN) 1-6, 8, 10, 13, 
15, 20, 21, 23, 24, 28-34, 38, 41, 42, 46, 48, 49, 51, 53, 54, 56, 63, 
64, 69-72, 74, 75 and Linear Briefs (LB) 1-20, individually described 
elsewhere. 

National $4.00 (432 pg.) 

16 “Linear Applications, Vol. 2” 

Includes National application notes (AN) 79, 81, 82, 87, 88, 97, 103, 
104, no, 115, 116, 125, 129, 132, 146, 147, 151, 153, 154, 156, 
161, 162 and Linear Briefs (LB) 21-34, individually described else- 
whcro 

National $4.00 (256 pg.) 

17 “CMOS Linear Applications” 

See listing under (Digital) CMOS (National) 

18 “Constant Current LED” 

See listing under (Linear) Regulators (National) 

19 “Surface Acoustic Wave Technology” 

Presents surface acoustic wave fundamentals and use in delay lines, 
pulse compression filters, bandpass filters, oscillators and dis- 
criminators. 

Plessey Semiconductor (10 pg.) 

20 “Polarity Programmable Peak Detector” 

Details a circuit that gives positive or negative peak detection and 
reset levels over a ±10 V range. 

Precision Monolithics AN-27 (2 pg.) 

21 “Solid-State Devices Manual” 

Provides tutorial information on discrete devices and ICs, with 
emphasis on consumer, hobbyist and experimenter applications. 

RCA SC-16 $5.00 (750 pg.) 

22 “Linear Integrated Circuits” 

Basic circuit elements, fabrication, packaging, and interconnection 
techniques are discussed. Data and application information on RCA 
linear IC's is included. 

RCA IC-43 $2.50 (416 pg.) 

23 “Criteria for Choosing Resins and Evaluation Tests for 
Discrete and Integrated Power Devices in Plastic 
Packages” 

Describes the criteria and experimental procedures used in the 
choosing of moulding resin for plastic packaged devices. 

SGS-ATES Technical Note 132 (15 pg.) 
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Industrial Control 


1 “Electronic Controller with an Equilibrium Sustaining 
Mode” 

(3500 series) 

Discusses a coritroller formed with two operational amplifiers in a 
pulse Width modulation circuit with feedback. The feedback operates 
from a heater through the medium being heated to sense amplifiers. 
Burr-Brown AN-63 (2 pg.) 


2 “Sequential Industrial Control Using the IM5200 FPLA” 

(IM5200) 

Describes theory and advantages of using this FPLA. Example in- 
cluded. 

Intersil Application Bulletin MBOOOl (6 pg.) 

3 “Variable Speed Control System for Induction Motors” 

{MC673, MC688) 

Describes control scheme implemented with discrete components 
and 1C logic coupled by an LED and a photo transistor. Gives example 
of a circuit used to drive a Class F, 60 Hz, permanent-split, capacitor 
induction motor with a 13 oz. in. load rating. 

Motorola AN-575A (5 pg.) 

4 “A ROM-Digital Approach to PWM-Type Speed Control 
of AC Motors” 

Describes a pulse width modulation scheme to control motor speed. 
Shows a CMOS-ROM system to provide variable frequency drive for 
1, 2, or 3 phase motors. 

Motorola AN-733 (12 pg.) 

5 “A Variable Frequency Control for 30 Induction Motors" 

Describes a variable frequency, variable voltage drive system for 
3-phase induction motor controls. 

Motorola AN-766 (10 pg.) 

6 “Temperature Measurement Method Based on Matched 
Transistor Pair Requires No Reference” 

(MAT-01, OP-10) 

Discusses properties of matched transistor pairs, then describes 
temperature measuring systems built with a matched pair, con- 
stant current sources, and a differential amplifier (OP-10) 

Precision Monolithics AN-12 (8 pg.) 

7 “TCA600/900 and TCA610/910 Integrated Motor Speed 
Regulators” 

(TCA600, TCA610, TCA900, TCA910) 

Introduces speed regulator basic and describes device performance. 
Portable and car mounted applications are depicted. 

SGS-ATES Techncial Note 113 (10 pg.) 

8 “Signetics Analog Manual” 

(mA 723, LM381, LM382, MC1488, MC1489, MC1496, PA239, ULN2111, 
521, 522, 526, 529, 540, 542, 550, 555, 560, 561, 562, 565, 566, 
567, 592) Covers linear 1C processing and design, operation ampli- 
fier characteristics and applications, voltage regulators, interface 
circuits, timers, communications circuits, consumer circuits, phase 
locked loops, telecommunication circuits and data sheets (321 pg.) 
Signetics $7.00 (916 pg.) 


Instrumentation 


Also see Converters 


Instrumentation (cont) 


9 “Application Notes AN-205” 

{FX205) 

Describes use of the FX205 pseudo sinewave generator as a tone 
generator, tone-burst generator, a divide by eight sinewave source 
and an fsk generator. 

Consumer Microcircuits of America AN-205 (16 pg.) 

10 “A Universal Sinewave Converter Using the 
XR2208 and XR2211” 

(XR2208,XR2211) 

A circuit technique is rlescribed which can convert any periodic 
waveform, into a low-distortion sinewave. The circuit operation is 
completely independent of input waveform amplitude and frequency 
as long as the input signal is periodic and can operate over a fre- 
quency range of 1 Hz to 100 kHz. 

Exar AN-11 


11 “A Complete Function Generator System 
Using the XR2206” 

(XR2206) 

A self contained function generator system is described, using the 
device. Complete circuit connection diagram, parts list and assem- 
bly instructions are given for a DC to 100 kHz self-contained func- 
tion generator system with AM/FM capability and triangle, sine and 
square wave output. 

Exar AN-14 


12 “A Simple Digital Voltmeter Using the 
AY5-3500 DVM Circuit” 

(AY5-3500) 

Gives the schematics for the digital and analog circuitry needed to 
build a voltmeter with a ±1.999 V full scale reading and capable 
of driving a 0.4" common anode LED display. Options available with 
minor modifications include BCD outputs, display hold, measure- 
ment initiate, and additional ranges of ±6,999 V or ±2.999 V. j 
General Instrument Bulletin 0901 (3 pg.) i 

I 

13 “A Deep Freeze Digital Thermometer Using the AY5-3500 t 
DVM Circuit” 

(AY5-3500) 

Provides circuit diagrams for a 0 to -30°C thermometer using a 
negative temperature coefficient thermistor as the sensing element 
and an AY5-3500 as the measuring and display device. 

General Instrument Bulletin 0902 (3 pg.) 


14 “A Digital Thermometer Using the AY5-3507 Circuit” 

Supplies description and schematic for a -20 to 50°C (-4 to 
122°F) thermometer that will display temperature in Farenheit or 
Centrigrade. 

General Instruments Bulletin 0903 (2 pg.) 


15 “A Digital Voltmeter Using the AY-5-3507” 

(AY5-3507) 

Gives schematics for the analog section, reference voltage genera- 
tor, clock oscillator, and display circuitry required in addition to 
this logic 1C to build a 3^/2 digit voltmeter. 

General Instrument Microelectronics (5 pg.) 

16 “Waveform Generator” 

(MONOCHIP) 

Describes using two of the devices in a wave form generator appli- 
cation that produces sine, triangle, and square wave outputs. Pro- 
vides schematics and a discussion of performance. 

Interdesign APN-8 (10 pg.) 
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LINEAR 


Instrumentation (cont) 


1 “Build a Portable 0 to 99.9°F Liquid Crystal Display 
Thermometer” 

(DF411, LD130) 

Furnishes aii pertinent equations, component lists, schematics, and 
the PC foil pattern need to build a battery operated thermometer. 
Siliconix DA77-1 (4 pg.) 

2 “LD120/LD121 4Vi Digit DVM” 

(LD120, LD121) 

Details construction of a DVM using these devices, 

Siliconix DA77-2 (4 pg.) 

3 “A Fully Integrated Motion Detector” 

(ULN-2232) 

Discusses circuit, system layout, and basic operation of a fully inte- 
grated motion detector for use in security systems, video games, 
and toys. • 

Sprague TP78-4 (9 pg.) 

4 “EPN2100 Thermal Printer” 

(EPN2100) 

Detailed discussion of this solid state thermal printer and its in- 
Nierface requirements. 

^xas instruments Application Report CA-163 (6 pg.) 

5 “EPN2500 Thermal Printer” 

{EPN2500, SN74492, SN74495, TMS2502) 

Discusses this thermal printer and its interface requirements. In- 
cludes a description of the SN75495 Row Driver and the SN75492 
Digit Driver to interface the printhead to MOSFET logic circuits, 
and the TMS2502 character generator for providing alphanumeric 
characters. 

Texas instruments Application Report CA-175 (10 pg.) 


Modulators 


6 “MCI 596 Balanced Modulator” 

(IVIC1496, MC1596) 

Describes device operation and applications, including modulators 
and demodulators for AM, SSB, and suppressed carrier AM, fre- 
quency doublers; and HF/VHF double balanced mixers. 

Motorola AN-531 (12 pg.) 

7 “Simplifying Converter Design with a New Integrated 
Regulating Pulse Width Modulator" 

(SGI 524, SG2524, SG3524) 

Describes various functions within the device and describes such 
applications as a low current polarity converter, a DC to DC con- 
verter, and a -f 5 to ±15V flyback converter. 

Silicon General (7 pg.) 

8 "Deadband Control with the SGI 524 Regulating Pulse 
Width Modulator Circuit” 

(SGI 524, SG2524, SG3524) 

Discusses techniques to control the amount of deadband in push- 
pull inverter applications. 

. Silicon General Linear Brief 6 (1 pg.) 


Multipliers 


9 “Multiplier Application Guide” 

(AD530, AD531, AD532, AD533, AD534, AD536) 

Explains multiplier basics, upkeep, and use in a variety of applica- 
tions including instrumentation functions, signal generators and 
filters, and to augment the performance of other circuits. 

Analog Devices (40 pg.) 


Multipliers (cont) 


10 "AD530 Complete Monolithic Multiplier, Divider, Square 
Rooter” 

(AD530) 

Describes the device, its circuit, external connections and adjust- 
ments. Applications include use in a precision rectifier, a phase 
sensitive demodulator, an automatic level control, a voltage con- 
trolled filter, a voltage controlled oscillator, an amplitude modula- 
tor and a frequency discriminator. 

Analog Device Technical Bulletin (11 pg.) 

11 “A Practical Guide to Applying 1C Multipliers” 

Describes theory, gives definitions, covers use in dividers, squares, 
vector summation, rms to dc conversion, 2^ oscillator, and balanced 
modulators. 

Analog Devices (11 pg.) 

12 “Reducing the Total Error of the AD530, AD531, AD532, 
and AD533 Multipliers” 

(AD530, AD531, AD532, AD533) 

Describes method of empirically reducing errors using external 
resistors. 

Analog Devices Application Brief (2 pg.) 

13 “Analog Modules Multiply User’s Options” 

Discusses various types of multipliers, logarithmic converters, 
dividers and square rooters, peak detectors and comparing cir- 
cuits. Applications; electron beam welder, 3-mode carriage control, 
position control, fog visionmeter, optical measuring system, and 
lab pressure standard. 

Burr-Brown AN-55 (6 pg.) 

14 “A Primer on Analog Multiplier Specifications” 

Discusses dc and dynamic performance specifications, including out- 
put and input offset, gain error, linearity, small signal and full 
power frequency response, output slewing rate, and settling time. 
Burr-Brown AN-51 (6 pg.) 

15 “Analog Shaping” 

(4301) 

Describes the use of the 4301 multifunction circuit which has the 
transfer function XY/Z. Includes rms to dc conversion, exponentia- 
tion, trigonometric functions, vector computation, and use as a 
log amp. 

Burr-Brown AN-70 (5 pg.) 

16 “Function Circuits, Design and Applications” 

See listing under (Linear) General (Burr-Brown) 

17 “A-8595 Operation and Applications Information” 

(A8495, A8595) 

Reviews device theory and design. Applications include a basic 
multiplication circuit, a squaring circuit, and a divide circuit. 
Intech/FMI (16 pg.) i 

i 

i 

18 “Log/Lin Multiplier” | 

(MONOCHIP) ! 

Describes an 1C multiplier which achieves low noise and distortion, j 
Covers all phases of development from initial concept and bread- j 
boarding to integration in an audio sweep function generator. j 

Interdesign APN-3 (11 pg.) : 

19 “Analysis and Basic Operation of the MC1595” 

(MC1495, MC1595) | 

Gives equations for the analysis of this linear four-quadrant multi- ! 
plier and discusses characteristic performance. Covers multiplica- I 
tion, division, mean squares, square roots, roots and powers. 1 

Motorola AN-489 (14 pg.) j 
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LINEAR 


Multipliers (cent) 


1 “Wideband Amplifier/ Multiplier” 

(SG1402) 

Operation and applications of the SG1402. Describes use as a single- 
ended variable gain amplifier, a modulator, and a demodulator. 
Silicon General Linear 1C Product Guide (4 pg.) 

2 “Linear-Antilog Voltage Controlled Amplifiers” 

(SSM2000, SSM2020) 

Discusses control circuits, voltage controlled amplifiers, and a four 
quadrant multiplier among other applications. 

Solid State Music (9 pg.) 


Phase Locked Loops 

3 “Precision PLL System Using the XR2207 and the XR2208” 

(XR2207, XR2208) 

Defines phase locked loop parameters and describes this two-chip 
PLL system. Includes circuit interconnections for both single supply 
and split-supply operation. Also gives PLL design equations. 

' Exar AN-06 (6 pg.) 

4 “Sinusoidal Output from XR-215 Monolithic PLL Circuit” 

(XR215) 

Discusses obtaining a sinusoidal output signal which is synchron- 
. ized to a desired reference or clock output using the device. Pro- 
vides schematics of device and application. 

Exar AN-09 (2 pg.) 

5 “A Wide Tracking Range Precision PLL System 
Using the XR2212 and XR4151” 

(XR2212, XR4151) 

A two-chip PLL system is described which offers extremely wide 
tracking range without harmonic locking. 

Exar AN-12 

6 “The /4A758, a Phase-Locked Loop FM Stereo Multiplex 
Decoder” 

See listing under (Linear) Consumer, AM/FM. (Fairchild) 

7 “Introduction to the Phase Locked Loop” 

(HA-2820) 

General discussion of phase locked loops. Describes applications 
including a bandpass filter, FM receivers, data modems and syn- 
chronizers, a motor speed control, and a frequency synthesizer. 
Discusses features of HA-2800 and 2820 PLL. 

Harris Application Note 601 (7 pg.) 

8 “A General Analysis of the Phase Locked Loop” 

Discusses a linear model, stability considerations and steady state 
response for phase locked loops. 

Harris Application Note 602 (8 pg.) 

9 “The HA-2820/2825 Low Frequency Phase Locked Loop” 

(HA-2820, HA-2825) 

Explains circuitry of these phase locked loops in 0.1 Hz to 3 MHz 
operation. Discusses methods for obtaining parameters of a linear 
model from device's performance curves. External connections are 
illustrated with an FM demodulator circuit. 

Harris Application Note 605 (7 pg.) 

10 “MTTL and MECL Avionics Digitai Frequency 
Synthesizer” 

Describes phase detector, emitter coupled oscillator, prescaler, 
programmable counter and gives phase locked loop analysis, for a 
118 MHz to 136 MHz synthesizer. 

Motorola AN-532A (10 pg.) 


Phase Locked Loops (cont) 



11 “Phase-Locked Loop Design Fundamentals” 

(MC4016, MC4024, MC4044, MC4316, MC4324, MC4344) 

Outlines fundamental design concepts for phase locked loops imple- 
mented with ICs. Gives equations using Laplace Transforms needed 
to evaluate the basic loop performance and briefly describes a 
design using MC4000 series devices. 

Motorola AN-535 (11 pg.) 

12 “A New Generation of integrated Avionic Synthesizers" 

Discusses several different types of servo phase locked loop sys- 
tems and describes a synthesizer for avionic equipment. 

Motorola AN-553 (9 pg.) 

13 “An ADF Frequency Synthesizer Utilizing Phase-Lock- 
Loop iCs” 

(MC1648, MC3062, MC4016, MC4018, MC4044, MC7400) 

Describes circuit for a synthesizer suitable for the local oscillator 
function in aircraft Automatic Direction Finder equipment. Covers 
programming, trouble shooting, power supply requirements, per- 
formance, circuit modifications, and circuit construction. 

Motorola AN-564 (9 pg.) 

14 “Crystal Switching Methods for MC12060/MC12061 
Oscillators” 

(MC12060, MC12061) 

Discusses methods of using diodes as rf switches to select crystals 
for these oscillators. The techniques are useful for electronic 
selection of one of a group of crystals with minimum disturbance 
to the series resonant frequency of the selected crystal. 

Motorola AN-756 (5 pg.) 

15 “A Medium Cost PLL Varactor Tuning System Utilizing 
Off-the-Sheif Logic” 

See listing under (Linear) Consumer, TV (Motorola) 

16 “A Phase-Locked Loop Tuning System for Television” 

Seejisting under (Linear) Consumer, TV (Motorola) 

17 “The Phase-Locked Loop 1C as a Communication System 
Building Block” 

(LM565, LM1496, LM1596) 

Discusses basic phase locked loop operation, design considerations, 
noise performance and describes the LM565 circuit. Applications: 
IRIG channel demodulator, FSK demodulator, and weather satellite 
picture demodulator. 

National Linear Applications Handbook, Vol. I, AN-46 (12 pg.) 

18 “SL6S0 Phase-Locked Loop Applications” 

(SL650, SL651) 

Describes the circuit and application of this device that can operate 
to 0.5 MHz. Applications: Modulators-AM, FM, FSK, PAM, SCAM, tone 
burst, phase shift, delta, PWM, Waveform Generators-sine, triangle, 
mark/ space ratio, staircase: Demodulators; Modem Systems, and a 
Digital Voltmeter. 

Plessey Semiconductor SL650 Applications (32 pg.) 

19 “The RCA COS/MOS Phase-Locked-Loop: A Versatile 
Building Block for Micro-POwer Digital and 

Analog Applications” 

(CD4046A) 

Discusses PLL basics, characteristics of device, and circuit ele- 
ments. Describes application in FM demodulation, a frequency syn- 
thesizer, split-phase synchronization and decoding, and PLL lock 
detection. 

RCA ICAN-6101 (4 pg.) 
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Phase Locked Loops (cont) 


1 “Applications of the COS/MOS CD4059A Programmable 
Divide-by-N Counter: Digital Frequency Synthesis for 
FM Tuners and CB Transceivers” 

(CD4058) 

Discusses frequency synthesis using the counter for an FM digital 
tuner and a CB transceiver. 

RCA ICAN-6374 (12 pg.) 

2 “Low-Power Digital Frequency Synthesizers Utilizing 
COS/MOS ICs” 

(CD4000 Series) 

Reviews digital phase-locked loops. Describes their implementation 
with CMOS for use in FM receiver synthesizers, both heterodyne and 
prescaling types. 

RCA ICAN-6716 (15 pg.) 


Photosensitive Devices 


3 “Light Sense” 

Covers optoelectronic sensors and systems including light activated 
switches and selfscanned photodiode arrays. 

Integrated Photomatrix $6.00 (147 pg.) 

4 “Applications of Reticon Photodiode Arrays in Electron 
and X-Ray Detectors” 

(RL Series) 

Describes the use of self-scanning photodiode arrays for detecting 
soft X-rays (1 to lOA) and electrons in the 10 to 100 KEV range. 
Reticon Application Note 101 (4 pg.) 


Power Control 


5 “A Monolithic Zero-Crossing AC Trigger (Trigac) for 
Thyristor Power Controls” 

(mA724) 

Describes the /iA742 zero-crossing ac trigger, which minimizes 
radio frequency interference generation. Discusses the circuit and 
operation of this device. Covers application with an SCR in a half 
wave circuit, full wave circuits, isolated system connections, and 
multi-phase power systems. 

Fairchild Application Note 208 (5 pg.) 

6 “Servo Motor Drive Amplifiers” 

Discusses design of transformerless, AC servo amps using power 
Darlington transistors and IC op amps. Describes two power ampli- 
fiers, one using a 28 V power supply, the other, high voltage transis- 
tors. Also covers four op amp preamps and 90° phase shifters. 
Motorola AN-590 (7 pg.) 

7 “Phase Control of AC Power with the SL440” 

{SL440) 

Describes the operations of the SL440 power control circuit, and 
supply requirements. Applications include use with inductive loads, 
three phase systems, lighting, heating, motor and power supply 
control. 

Plessey Semiconductor (38 pg.) 

8 “Some Applications of a Programmable Power 
Switch/ Amplifier” 

(CA3094) 

Brief circuit description of CA3094. Device delivers three watts 
average power, 10 watts peak power to external load. Applications 
include Class A power amplifiers and driver amplifiers for comple- 
mentary transistors, wideband power multivibrators, oscillators, 
comparators, voltage regulators, analog timers, and motor-speed 
controllers. 

RCA ICAN-6048 (12 pg.) 


Power Control (cont) 


9 “Triac Power Controls for Three-Phase Systems” 

(CA3059) 

Describes basic approach to designing triac control circuits for use 
in the switching of three-phase power. Outlines basic design rules I 
and describes CA3059 zero-voltage switch. Discusses methods of i 
isolation of dc logic circuitry. Covers recommended configurations 
for power control circuits. 

RCA AN-6054 (6 pg.) 

j 

10 “Features and Applications of RCA IC Zero- Voltage 
SwiiClres” 

See listing under (Linear) Switches. (RCA) 

i 

11 “ICs for Phase and Burst Control of SCR or Triac” j 

(L120, L121) 

Examines 2 ICs which are suitable for SCR and Triac firing. Descrip- i 
tion includes diagrams, equations, and applications in ON-OFF con- j 
trol and proportional control. 

SGS-ATES Technical Note 116 (12 pg.) 


12 “A Monolithic Amplifier-Detector SCR Firing Circuit” 

(ULN-2300) I 

Describes the operation of the ULN-2300 linear differential amplifier i 
with integral SCR. Covers response, impedance characteristics and j 
closed loop characteristics, open loop gain vs. temperature, and i 
describes use as a sensitive control, as a drive amplifier in a typical | 
control system and as a control for counters, relays, motors. 

Sprague Electric TP69-4 (12 pg.) 


13 “Applications of High-Voltage/ High-Current Monolithic i 
Interface Circuits” i 

(060, 400 Series, 500 Series) ■ 

Application of Series 060 Dual Darlington Switch and Series 400/ | 
500 Power Drivers in aircraft lamp drive circuit, solenoid printer, i 
and 4-phase bipolar stepping motor, ! 

Sprague Electric TP 72-4 (5 pg.) I 


Power Supplies 


14 “Power Supply Design Using the iCL8211 and ICL8212” 

(ICL8211, iCL8212) 

Describes use of these devices as positive and negative voltage 
regulators, constant current sources, high voltage and overvoltage 
protection circuits, supply window detectors and power failure- 
shutdown systems. 

Intersil A027 (8 pg.) 


15 “Fast IC Power Transistor with Thermal Protection” I 

(LM195) I 

Circuit design of the LiVli85 IC power transistor, a three terminal j 
device with safe area protection plus current and thermal limiting. | 
Applications: 6 amp variable output switching regulator, 1 amp posi- ! 
tive and negative voltage regulators, time delay circuit, and optically i 
controlled switch, power amplifier and voltage follower. 

National AN-110 (6 pg.) | 


16 “General Purpose Power Supply” 

(LM395) 

Diagrams a 25V, lOA supply using parallel LM395s for pass elements. 
National Linear Applications Handbook, Vol. 11, LB-28 (2 pg.) 
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Preamplifiers 


1 “Audio Preamplifiers” 

(MONOCHIP) 

Provides schematics and parameters for using the device in three 
separate preamplifier configurations. 

Interdesign APN-11 (6pg.) 

2 “Applications of the /.iA739 and fiAlAQ Dual Preamplifier 
Integrated Circuits in Home Entertainment Equipment” 

See listing under (Linear) Consumer, Audio. (Fairchild) 

3 “Audio Handbook” 

See listing under (Linear) Consumer, Audio (National) 

4 “LM381 Low Noise Dual Preamplifier” 

(LM381) 

Describes the circuit. Discusses application as various tape ampli- 
fiers, phono preamplifier, and an audio mixer. 

National AN-64 (12 pg.) 

5 “LM381A Dual Preamplifier for Ultra-Low Noise 
Applications” 

(LM381A) 

Gives detailed description of circuit operations of LM381A. 
National AN-70 (4 pg.) 

6 “iC Preamp Challenges Choppers on Drift” 

(LM108A, LM121) 

Describes circuit of the LM121 preamplifier and discusses offset 
balancing, achieving of low drift, and typical operating performance. 
Also covers effects of the associated operational amplifier citing 
the LM108A as an example. 

National AN-79 (8 pg.) 

7 “Versatile IC Preamp Makes Thermocouple Amplifier 
with Cold Junction Compensation” 

(LM321, LM308A) 

Discusses use of LM321 preamp with LM308A operational amplifier 
to form a precision, low-drift operational amplifier that also acts 
as a cold junction compensator. 

National Linear Application Handbook, Vol. il, LB-24 (2 pg.) 


Regulators 


8 “The Voltage Regulator Applications Handbook” 

(mA104, mA105, /.A109, mA 723, /.A7600, ^7800, ^A78L00, /iA78M00, 
/iA79E00) 

Gives specifications and parameters for various IC regulators and 
includes a selection guide. It devotes two chapters to each major 
regulatory family, the first chapter describes design and electrical 
characteristics, the second discusses electrical and thermal con- 
siderations which are useful as application guidelines. 

Includes appendices covering switching regulator and power supply 
design and a guide to the selection and operation of suitable power 
transistors. Applications of 7800 and 78M00 include fixed output, 
current and dual polarity regulators. 

The 79E00 applications include use as a high current negative volt- 
age regulator. The 723 is discussed in 150 mA maximum, positive 
shunt regulators with high line rejection or high input voltage, 
floating positive regulators, medium/ high output current negative 
regulators, and several other applications. 

The 104, 105, and 109 applications include high current, switching 
and floating regulators. 

Fairchild Voltage Regulator Applications Handbook (96 pg.) 


Regulators (cont) 


9 “Resolving the Problems of Switching Mode 
Power Supplies with the ZN1066” 

(ZN1066) 

Describes switching mode power supplies and problems involved in 
using, including current limit and switching transistor protection, 
low voltage cutoff, and impulse starting. 

Ferranti (20 pg.) 


10 “Hybrid Voltage Regulators” 

(42050 Series, 42051 Series) 

Describes device and discusses current foldback and thermal con- 
siderations. Also notes application precautions. 

Micropac (9 pg.) 


11 “Designing Digitally-Controlled Power Supplies” 

(MC1406, MC1408, MC1466, MC1723) 

Discusses two approaches to designing power supplies, one using 
the MC1723 voltage regulator, the other using the MC1466 floating 
regulator with optoelectronic isolation. Also discusses BCD-to-binary 
converter and memory options. 

Motorola AN-703 (8 pg.) 


12 “A New Approach to Switching Regulators” 

Describes a 24 volt 3 ampere switching mode supply which operates 
at 20 kHz from a 120 volt AC line with 70% efficiency. Briefly dis- 
cusses load-line shaping to reduce power losses and to reduce noise. 
Motorola AN-719 (11 pg.) 


13 “Voltage Regulator Handbook” 

• (MC78L00, MC78M00, MC7700, MC7800, MLM109, MLM209, MLM- 

309, MG79L00, MC7900, MLM105, MLM205, MLM305, MLM104, 
MLM204, MLM304, MC1723, MC1469, MC1569, MC1463, MC1563, 
MC1468, MC1568, MC1466, MC1566, MC3420, MC3423, LM117, 
LM317, LM123, LM323) 

Discusses basic voltage regulator theory and design including such 
relevant topics as series pass elements, heatsinking, layout, input 
power supply design, reliability, and troubleshooting. Also contains 
product data sheets. 

Motorola $2.50 (202 pg.) 


14 “A Versatile, Monolithic Voltage Regulator” 

(LMIOO) 

Circuit operation. Applications for the LMIOO between 2 v to 30 v 
(up to 2 amps with two external transistors) are discussed. Includes 
high power, switchback current limiting, negative voltage, tempera- 
ture compensating, and switching regulators. 

National Linear Applications Handbook, Vol. I, AN-1 (11 pg.) 


15 “Designing Switching Regulators” 

(LMIOO) 

LMIOO applications discussed include high current, driven switch- 
ing, current limiting, negative and high voltage regulators, as well 
as switching, and linear regulator combinations. 

National Linear Applications Handbook, Vol. I, AN-2 (12 pg.) 


16 “Tracking Voltage Regulators” 

(LM104, LM105, LM204, LM205, LM304, LM305) 

Describes adjusting several regulator voltages with one potentiom- 
eter, tracking positive and negative regulators using the LM104 
as an amplifier, and tracking regulators with different output 
voltages. 

National Linear Applications Handbook, Vol. I, LB-7 (2 pg.) 
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Regulators (cont) 


Regulators (cont) 


“New Uses for the LM100 Regulator” 

(LMlOO) 

Applications include shunt regulator, switching regulator with over- 
load shutoff, temperature controller, power amplifier, SS8 trans- 
mitter, light-intensity regulator, and photomultiplier tube supply. 
National Linear Applications Handbook, Vol. I, AN-8 (12 pg.) 

"1C Regulators Simplify Power Supply Design” 

(LM104, LM105, LM204, LM205, LM304, LM305) 

Describes use of LM104 and LM105, in 0.2 and 2A regulator cir- 
cuits. Provides circuit construction hints. 

National Linear Applications Handbook, Voi. i, LB-iO (2 pg.) 

“High Stability Regulators” 

(LM108A, LM109, LM208A, LM209, LM308A, LM309) 

Describes design and gives schematics for high stability positive 
and negative regulators using LM109 and LM108A. 

National Linear Applications Handbook, Vol. I, LB-15 (2 pg.) 

“Designs for Negative Voltage Regulators” 

(LM104, LM204, LM304) 

Describes the LM104 and covers pitfalls that cause unexpected 
failures as well as protection schemes. Includes discussions of 
high current regulators, symmetrical power supplies, high voltage 
regulators, switching and high current switching regulators, and 
driven switching regulators. 

National Linear Applications Handbook, Voi. I, AN-21 (16 pg.) 

“1C Provides On-Card Regulation for Logic Circuits” 

(LM109, LM209, LM309) 

Discusses design of regulators in general and describes the LM109. 
Covers application as a fixed 5V regulator, adjustable-output regu- 
lator, current regulator and high stability regulator. 

National AN-42 (6 pg.) 

"LM125/LM126/LM127 Precision Dual Tracking 
Regulators" 

(LM125, LM126, LM127j 

Circuit description, operation and applications, including current 
boosting, are discussed along with charts depicting external current 
limiting characteristics and a discussion of foldback current limit- 
ing, Electronic turn-off of the output without removing the input 
voltage is also described. 

National AN-82 (15 pg.) 

“LM340 Series — Three Terminal Positive Regulators” 

(LM340) 

Describes this 1 ampere regulator circuit. Applications.- constant 
current source, high current regulator with -short circuit current 
limit, 5 V regulator for TTL, adjustable output voltage regulators, 
tracking dual regulator, and high voltage regulators. 

National AN-103 (12 pg.) 

“Constant Current LED” 

(NSL4944) 

Describes how this two iead LED/iC device can be used not only as 
an indicator but also as a rectifier and constant current source. 
National AN-153 (4 pg.) 

“Applications for an Adjustable 1C Power Regulator” 

(LM117, LM217, LM317) 

Covers basic LM117 circuit operation. Shows basic applications 
plus use for multiple outputs, current regulation, constant voltage/ 
constant current, and a voltage to 2-wire (10-50 ma) current trans- 
mitter. 

National AN-178 (4 pg.) 


"Three-Terminal Regulator is Adjustable” 

(LM117, LM217, LM317) 

Covers basic LM117 circuit operation, overload protection circuits 
and operating considerations. Includes applications with logic shut- 
down, multiple regulators with single control, switching regulators 
and battery chargers. 

National AN-181 (3 pg.) 


11 “improving Power Supply Reliability with iC Power 
Regulators” 

(LM117. LM217. LM317) 

Describes various regulator circuit design practices to improve 
system reliability. 

National AN-182 (3 pg.) 


12 “Worst Case Power Dissipation in Linear Regulators” 

(LMlOO, LM104, LM200, LM204, LM300, LM304) 

Discusses problems of excessive dissipation in regulators and sug- 
gests solutions using LMlOO and LM104. 

National Linear Applications Handbook, Vol. I, LB-3 (2 pg.) 

13 “Adjustable Three-Terminal Regulator for Low Cost 
Battery Charging Systems” 

(LM317) 

Discusses the ability to adjust the output of the LM317 voltage 
regulator as it relates to battery charging systems. 

National LB-35 (2 pg.) 

14 “A Novel FET Micropower Voltage Regulator” ' 

Depicts the building of a micropower voltage regulator using FETs. 
National FET Databook (2 pg.) 

15 “Voltage Regulator Handbook” 

(LM109, LM120, LM123, LM125, LM126, LM127, LM145, LM340, 
LM341, LM342, LM7800, LM78L00)’ 

Covers product selection; heat flow and thermal resistance; com- 
mercial and custom heat sinks; applications of positive, negative 
and dual regulators; power supply design and includes data sheets 
for the product families listed above. 

National Voltage Regulator Handbook, $3.00 (139 pg.) 

T6 “The 4195 Regulator” 

(RC4195, RM4195) 

Describes application as a ±15 v, 100 ma regulator; a ±2.5 a 
regulator; a ±15 to ±50 v unit, or a complementary ±3 to ±27 v 
device. 

Raytheon Semiconductor Application Note (9 pg.) 

17 “Applications of the CA3085 Series Monolithic iC Voltage 
Regulators” 

(CA3085) 

Circuit description of positive regulators with output currents up 
to 100 milliamperes from -55°C to -f-125°C. Applications include 
high-current and constant-current regulators; switching, dual-track- 
ing and high-voltage regulators. Use as a general purpose amplifier, 
and various methods of current limiting are mentioned. 

RCA ICAN-6157 (11 pg.) 

18 “A Switching Regulator Using an RCA P-N-P Power 
Darlington Transistor” 

(CA3085) 

Gives a detailed discussion of a 28 v input, 4-16 v, 11 a, switching 
regulator. 

RCA AN-6195 (8 pg.) 
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Regulators (cont) 


Switches (cont) 


1 “Using a Dual-Polarity, Tracking Voltage Regulator” 

(SG1501, SG2501, SG3501) 

Describes the circuit and use of the SG1501 series of dual regu- 
lators. 

Silicon General Applications Bulletin 1 (6 pg.) 

2 “Current-limited and Voltage-regulated Battery Charger” 

(TL430) 

Outlines construction of a battery charger that will rejuvenate a 
totally discharged 44 ampere-hour lead-acid battery in 3 hours. 
Texas Instruments CA-194 (9 pg.) 


8 “The IH5009 Series of Low Cost Analog Switches” 

(IH5009 Series) 

Describes circuit parameters, logic compatibility, and virtual ground 
switching applications including 4-channel multiplexer, gain ranging 
circuit, gain programmable amplifier and 16-channel multiplexer. 
Intersil Application Bulletin A0004 (8 pg.) 

9 “A New CMOS Analog Gate Technology” 

General discussion of “latch up.” Describes "floating body” process, 
which eliminates this problem. 

Intersil Application Note A006 (2 pg.) 


3 “Designing Switching Voltage Regulators with the TL497” 

(TL497) 

Covers principles of operation and use as a step-down, step-up or 
inverting regulator. 

Texas Instruments Application Report CA-189 (16 pg.) 


“Application of the MC3416 Crosspoint Switch” 

(MC3416) 

Describes operation and use of this 4X4 balanced crosspoint 
switch in telephone applications including PABX. Appendices cover 
dielectric isolation, SCR action and testing. 

Motorola AN-760 (15 pg.) 


Switches 


“Touch Control Circuits for Capacitance Switching” 

(S9260 Series) 

Discusses using the devices to replace mechanical switching sys- 
tems. Covers noise immunity, determining touch switch sizes, multi- 
plexed operation, and touch control panel material among other 

topics. 

American Microsystems (16 pg.) 

“Applications of the /iA742 TRIGAC — 

A Zero Crossing AC Trigger” 

(mA742) 

Describes this TRIGAC circuit. Includes a discussion of the transfer 
characteristics and performance plus operation from ac and dc 
supplies. Applications: IIG V ac single threshold control; single 
phase, 110 V ac dual threshold control with hysteresis; 110 V ac 
dual threshold control with time proportioning; with time propor- 
tioning for Y or A loads; operating with transformer isolation be- 
tween control circuit and ac line; output pulse amplifier with 
transformer; output pulse inverter; period extender for time pro- 
portioning; initial cycle delay; sensor failure detection circuit; time 
delay “relay” circuit; 208 ^ ac dual threshold control 110 V ac, 
400 Hz dual threshold control with single TRIGAC for Y loads. 

Also includes a section listing parts and component location dia- 
grams for these applications and discusses operation with a fixed 
dc supply. Covers use of the TRIGAC with nonresistive loads, dis- 
cusses thyristor cells, and full wave output power switches for use 
with the device. 

Fairchild (30 pg.) 

“Applications of Ultra-High Speed N-Channel 
MOSFET Switches” 

(MEM780) 

Presents design guidelines, considerations, and practical circuits 
for analog multiplex switching. 

General Instrument Bulletin 1602 (6 pg.) 

“Understanding and Applying the Analog Switch” 

(IH5001, IH5009, IH5025, IH5040) 

Compares parameters of analog switches. Applications of several 
switch families are discussed, including 3-channel differential multi- 
plexer, gain programmable amplifier, gain ranging circuit, sample 
and hold circuit. 

Intersil Application Bulletin A003 (16 pg.) 


11 “High Speed MOS Commutators” 

(MM451, MM453, MM454) 

Discusses the lowered threshold voltages in commutators, on and 
off resistances, switching speed, noise and high-frequency noise 
control. 

National Linear Applications Handbook, Vol. f, AN-28 (8 pg.) 

12 “Analog-Signal Commutation” 

(1VIM450, MM451, MM454, MM550, 'MM551, MM552) 

• Describes dc characteristics involved in MOS 1C switching of analog 
signals when the signal input range varies between ± 10 v. 

National Linear Applications Handbook, Vol. I, AN-33 (6 pg.) 

13 “Applications of MOS Analog Switches” 

(LH0014, LH0019) 

Discusses basic commutation Circuits and describes the use of the 
LH0014 and LH0019 in linear amplifier applications, including reset 
functions and chopper circuits. Covers use of MOS switches as 
suppressed carrier double-sideband modulators and double-side- 
band demodulators. Also describes a circuit for a phase-locked loop 
AM-FM detector without tuned circuits. 

National Linear Applications Handbook, Vol. I, AN-38 (8 pg.) 

14 “PIN Diode Drivers” 

(DH0035, DH0035C) 

Describes PIN diode switching requirements and application of 
DH0035 as a driver. Includes discussion of anode ground and 
cathode ground designs and of repetition rate considerations. 
National AN-49 (6 pg.) 

15 “High Speed Analog Switches” 

(AMIOOO, AMlOOl, AM1002) 

Discusses time domain multiplexing, current mode multiplexing, the 
switching characteristics of the AMIOOO JFET switches, and drive 
circuits. 

National AN-53 (6 pg.) 

16 “Features and Applications of RCA 1C Zero- Voltage 
Switches” 

(CA3058, CA3059, CA3079) 

Discusses zero-voltage switch operation in general. Operation pri- 
marily with thyristors in ac power control and switching applica- 
tions, including electric heating, oven/ broiler control, machine 
control, light control and industrial systems. 

RCAICAN-6182(6pg.) 
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LINEAR 


Switches (coni) 


1 “Applications of the RCA CA3062 1C Photo-Detector and 
Power Amplifier in Switching Circuits” 

(CA3062) 

Describes circuit operation and application in a latched memory 
circuit, a light activated triac control, a triac control with auto- 
matic shut off and alarm, and a triac intrusion alarm system. 

RCA ICAN-6538 (6 pg.) 

2 “Some Applications of a Programmable Power 
Switch/Amplifier” 

See listing under (Linear) Power Control. (RCA) 

3 “FETs as Analog Switches” 

General discussion of FET operation; detailed discussion of factors 
affecting switch performance, including specific load problems and 
applicable driver circuits. 

Siliconix AN72-2 (12 pg.) 

4 “IC Multiplexer increases Analog Switching Speeds” 

(DG506, DG181) 

Describes single and two level IC multiplexing systems, including 
the advantages and disadvantages of each. 

Siliconix AN73-2 (5 pg.) 

5 “Switching High-Frequency Signals with FET integrated 
Circuits” 

(DG133, DG171, DG181, DG200) 

Discussion of DG133/171/181/200 as rf switches. Gives equivalent 
circuits. “Off” isolation and “On” performance data. Applications: 
control of video monitor and switching between two video cameras. 
Siliconix AN73-3 (16 pg.) 

6 “Driver Circuits for the JFET Analog Switch” 

Discussion and comparison of resistor-coupled diode charge transfer, 
space transistor charge transfer, and switched resistor driver cir- 
cuits for JFET switches. 

Siliconix AN73-5 (12 pg.) 

7 “Analog Switches in Sample and Hold Circuits” 

Covers the effects of FET analog switch current handling capability 
on settling time and the effects of offset characteristics on sample 
and hold system accuracy. Describes inverting and non-inverting 
sample and hold circuits. 

Siliconix AN74-2 (4 pg.) 

8 “CMOS Analog Switches — A Powerful Design Tool” 

Describes CMOS switch construction, characteristics and operating 
precautions. Applications include; a four channel switch to multiplex 
a scope input, a low pass filter with digitally controlled frequency 
response, an amplifier with programmable inputs and gain, a sample 
and hold circuit, a latching switch, high frequency switching and 
multiplexer systems. 

Siliconix AN75-1 (16 pg.) 

9 “Designing with Monolithic FET Switches” 

Describes MOSFET and JFET switch operation plus driver considera- 
tions. 

Siliconix TA73-2 (4 pg.) 

10 "Analog Switches and Their Applications” 

(DG300 Series, DG506) 

Introduces basic semiconductor theory and discusses in detail FET 
analog switches. Various circuit combinations including driver cir- 
cuits, multiplexing, sample-and-hold circuits, N-path filters, and 
converters are also analyzed. 

Siliconix $4.00 (324 pg.) 


Switches (cont) 


11 “High Speed CMOS Analog Switches” 

(DG300 Series, DG181 Series) 

Discusses the devices in low power, multiplexing, and thermocouple 
applications. (Includes AN76-6) 

Siliconix (24 pg.) 

12 “Specifying and Testing Multiplexers” 

Describes how Teledyne Philbrick defines and measures analog 
multiplexer parameters with emphasis on CMOS types. 

Teledyne Philbrick Applications Bulletin AN-31 (4 pg.) 


Thermal Considerations 


For Temperature Sensors see (Linear) Transducers 

13 “Thermal Evaluation of integrated Circuits” 

Describes four methods for thermal evaluation, including reverse 
biasing substrate diodes. 

Fairchild Application Note 205 (8 pg.) 

14 “Mounting Procedure for, and Thermal Aspects of, 
Thermopad Plastic Power Devices” 

Covers various methods of mounting and heat-sinking Motorola case 
number 77, 90, and 199 plastic power devices. Also discusses 
thermal resistance considerations, lead forming, and circuit board 
cleaning. 

Motorola AN-290B (9 pg.) 

15 “Transient Thermal Resistance — General Data and Its 
Use” 

Discusses transient thermal resistance and its use and describes 
methods using various degrees of approximations to determine the 
junction temperature rise of a device. Also covers the concept of a 
duty cycle family of curves to simplify calculation of junction tem- 
perature rise under a repetitive pulse train. 

Motorola AN-569 (15 pg.) 

16 “Mounting Techniques for Metal Packaged Power 
Semiconductors” 

Discusses preparation of mounting surfaces, using thermal com- 
pounds, and fastening techniques. Gives typical interface thermal 
resistance for a nurnber of packages. 

Motorola AN-599 (5 pg.) 

17 “Low Cost LED Thermometer” 

See listing under (Linear) Transducers. (National) 

18 “Micropower Thermometer” 

See listing under (Linear) Transducers. (National) 

19 “Thermal Resistance of Integrated Circuit Packages” 

Describes method of measuring package thermal resistance while 
package is immersed in a constant-temperature, circulating oil bath 
that acts as an infinite heat sink. 

Sprague Electric TP 72-7 (5 pg.) 

20 “Thermal Design for Plastic integrated Circuits” 

(ULN-2277) 

Discussion of chip power dissipation — using amplifier as an ex- 
ample, heat dissipation, ULN-2277 dual 2-watt audio power heat 
sinks, heat sink finishes, and forced air cooling. 

Sprague Electric TP 74-1 (7 pg.) 
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LINEAR 


Thermal Considerations (cont) 


1 “New Heat Sinking Techniques for Hermetic DIPs” 

Describes use of stamped and extruded heat sinks and method of 
reversing 1C die and bonding chip directly to Kovar base. 

Sprague Electric TP 744 (4 pg.) 


Timers 


2 “Single-Chip Frequency Synthesizer Employing the 
XR2240” 

(XR2240) 

Describes use of this timer/ counter as a single-chip frequency 
synthesizer: fo = f, (m/n + 1) Where L <200 kHz. Describes 
generating 100 Hz synchronized to 60 Hz line. 

Exar AN-07 (3 pg.) 

3 “Precision Timer” 

(ZN1034E) 

Explains the device and its use in various applications including a 
wiper control, a metronome, and a battery charger. 

Ferranti Electric (19 pg.) 

4 “Digital Timer for Your Darkroom” 

(C685) 

Describes a digital timer that counts down in either minutes and 
seconds or seconds only for darkroom use. 

General Instrument Bulletin 0204 (12 pg.) 

5 “12-Hour Digital Electronic Automotive Clock” 

(CK3500) 

Covers the use of the CK3500 I^Lclock chip in a typical automobile 
application. Briefly introduces FL technology and provides circuit 
diagram. 

General Instrument Bulletin 0302 (6 pg.) 

6 “AM/FM Frequency Display” 

(AY3-8112) 

Describes a frequency and time display that can be an add-on 
accessory or built into a modified AM/FM set. Provides schematics 
and parts lists. 

General Instrument Bulletin 0418 (8 pg.) 

7 “Wire Range Timer” 

(LM122, LM301A) 

Describes a timer that, through the use of a single logarithmic con- 
trol, can be adjusted from 2 ms to 2000 seconds. a 
N ational Semiconductor LB-38 (2 pg.) 

8 “Versatile Timer Operates from Microseconds to Hours” 

(LM122) 

Describes the LM122 circuit and its operation. Includes discussion 
of pin functions, timing errors and noisy environments. Discusses 
use as various timers, as a pulse width detector, a comparator, an 
oscillator, a two-terminal time delay switch, and a frequency to 
voltage converter. 

National AN-97 (12 pg.) 

9 “Using National Clock Integrated Circuits in Timer 
Applications” 

(MM5309, MM5311, MM5312, MM5315) 

Describes demultiplexing techniques to generate time intervals and 
low frequency square waves. Gives as an example a fail-safe light- 
ing timer. 

National AN-143 (4 pg.) 


Timers (cont) 


10 “1.3 Volt 1C Flasher, Oscillator Trigger, or Alarm” 

(LM3903) 

Describes circuit operation. Covers various flasher, tone generator 
and trigger circuits, especially for low voltage applications in any- 
thing from toys to laboratory equipment. 

National AN-154 (10 pg.) 


11 “MM5865 Universal Timer Applications” 

(MM5865) 

Provides block diagram and system description, discusses general 
timing and programming capabilities, suggests timing and counting 
applications. 

National AN-168 (10 pg.) 


12 “A 4-Digit, 7-Function Stop Watch/Timer” 

(MM5865) 

Gives detailed instructions for the circuit and construction of a 
4-digit, 7-function timer with a display resolution of 0.01, 0.1, and 
1 second, using the MM5865. 

National AN-169 (14 pg.) 


13 “Problem Solving with the Dual Set Point Timer” 

(DF215) 

Describes the device and its use as various timers and controls. 
Siticonix AN76-2 (10 pg.) 


Transducers 


14 “The LX1602A Pressure Transducer and Altimeter 
Applications” 

(LX1602A) 

Describes how to use this transducer along with additional elec- 
■ tronics to build an altimeter that operates over a range of -1,000 
feet to + 50,000 feet. 

National AN-91 (3 pg.) 


15 “Installation Ideas for Pressure Transducers” 

(LX1600, LX1700, LX1400, LX1701) 

Provides suggestions for mounting National transducers for various 
appiications. Includes diagrams and typical mounting configurations. 
National AN-92 (4 pg.) 


16 “Transducers in Fluid Flow Applications” 

(LX1602A) 

Discusses application of LX1602A in pressure vessel, open flow and 
closed flow applications. 

National AN-93 (8 pg.) 


“LX Series Pressure Transducers: Design and 
Appiications Information” 

(LX1600A, LX1601A, LX1602A) 

Describes hybrid transducer circuit and applications, including 
pressure to frequency converter, latching altitude detector, digital 
readout barometer and altimeter. 

National AN-94 (8 pg.) 


18 “Pressure Transducer Load Celi” 

(LX1700G) 

Describes use of LX1700G pressure transducer to measure weight. 
National AN-95 (4 pg.) 
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Transducers (cent) 


1 “Pressure Transducers as Accelerometers” 

(LX1700G) 

Discusses uses of accelerometers and describes scheme of con- 
verting LX series pressure transducers to cover ranges from frac- 
tions to thousands of g's. 

National AN-96 (4 pg.) 

2 “A New Interfacing Concept: The Monolithic Temperature 
Transducer” 

(LX5600, LX5700) 

Covers alternate methods of powering the LX5600, load isolation and 
an unusual active thermal shield (the shield tracks the surface 
temperature of the sensor.) Describes use as a thermal transducer, 
temperature to frequency converter, and a temperature controller 
with rate-of-change sensing. Discusses use of differential tempera- 
ture measurements for liquid or moving air detection (including) 
wind) and for position sensing (using a heat source as a position 

rpfarpnrp 

National AN-132 (10 pg.) 

3 “Micropower Thermometer” 

(LX5600) 

Describes use of the LK5600 as a thermometer whose output is 
a current proportional to temperature and can drive a meter for 
direct readout. 

National Linear Applications Handbook, Vol. II, LB-27 (2 pg.) 

4 “Low Cost LED Thermometer” 

(LX5700) 

Presents circuit for a -40° to 100°C thermometer with a con- 
version circuit for -40° to 199°F. 

National Linear Applications Handbook, Vol. II, LB-30 (2 pg.) 

5 “Crystal Oven Controller and Precision Voltage 
Reference” 

(LM199. LM299, LM399, LIVI199A, L!V!299,A, LM399A) 

Shows the use of the LM199 both as an oven temperature controller 
and a voltage reference at the same time. 

National Linear Applications Handbook, Vol. II, LB-31 (2 pg.) 

6 “Simple Temperature Control” 

(LX5600) 

Discusses setting up a temperature control system using the 
LX5600. 

National LB-36 (2 pg.) 

7 "The Multi-Level Switch Kit, Part No. SK1007” 

Details the use of any LX series pressure transducer to produce a 
high level analog output as well as three independent switch points. 
National TB-1 (2 pgs.) 

8 "Transducer Sensor Diaphram 15 Million Cycle Life Test” 

Findings in the continuing test of National’s transducer sensing 
elements — a silicon membrane approx. 1 mil. thick. 

National TB-3 (1 pg.) 

9 "Use of the SK1007 Pressure Transducer Kit in Vault 
Alarm Systems” 

Describes application of this multi-level switch kit with a pressure 
transducer in vault alarm systems. 

National TB-7 (2 pg.) 


11 “Application Circuits of Temperature Sensor and 
Temperature Controller IC’s” 

(mPC616,mPC3911) 

Provides device characteristics and four basic applications with 
diagrams. 

NEC America (6 pg.) 

12 “REF-02 Temperature Controller” 

(CMP-02, REF-02) 

Describes temperature control using the REF-02 and the CMP-02 
comparator. 

Precision Monoiilhics AB-4 (I pg.) 

13 “Thermometer Application of the REF-02” 

(REF-02) 

Discusses thermometer essentials, bandgap voltage reference theory, 
and basic circuit design using device. 

Precision Monolithics AN-18 (4 pg.) 


Voltage References 


14 “1.2 Volt Reference” 

(LM113, LM313) 

Describes the LM113 temperature compensated shunt regulator 
diode. Applications: low voltage regulator circuits, bias current 
source for a differential amplifier, and an electronic thermometer 
circuit. 

National Linear Applications Handbook, Vol. I, N-56 (4 pg.) 

15 “1C Voltage Reference has 1 PPM per Degree Drift” 

(LM199, LM299, LM399, LM199A, LM299A, LM399A) 

Describes this device with a sub surface Zener and an on-chip 
temperature stabilizer. Several applications are also covered. 
National Linear Applications Handbook, Vol, II, AN-161 (6 pg.) 

16 “1C Zener Eases Reference Design” 

(LM129, LM329) 

Describes LM129 circuit and operation. Covers use in voltage refer- 
ence and regulator applications. 

National AN-173 (3 pg.) 

17 “References for A/D Converters” 

(LM199, LM399, LM199A, LM399A) 

Discusses requirements of references for various accuracies of A/D 
converters. Gives reference circuit designs. 

National AN-184 (4 pg.) 

18 “A Micropower Voltage Reference” 

Describes a voltage reference made by operating a JFET slightly 
below pinch-off along with an op amp to convert current to voltage. 
National Linear Applications Handbook, Vol. II, LB-34 (2 pg.) 

19 “Crystal Oven Controller and Precision Voltage 
Reference” 

See listing under (Linear) Transducers (National) 


“Transducer Fluid Filled Option” 

Describes the “Fluid-Filled” methods of protecting transducers from 
hostile environments. Rates the resistance of silicone rubber to 
some common fluids. 

National TB-8 (2 pg.) 
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1 “Delaying AF Signals with MOS Deiay-Lines TCA350” 

(TCA350) 

Discusses bucket brigade circuits and practical applications em- 
ploying this device. 

ITT Semiconductors (7 pg.) 

2 “MOS Delay Lines” 

(DM8000, DM8510, DM8830, MM506) 

Covers use of MOS shift registers to build delay lines. 

National MB-4 (2 pg.) 

3 “Acoustic Applications of Serial Analog Delay Devices” 

(SAD1024) 

Covers use in reverberation, vibrato, chorus, wow and flutter control 
plus considerations in using this device. 

Reticon Application Note 104 (8 pg.) 

4 “Bucket Brigade Devices Circa 1976” 

Gives history of development, construction features, and advantages 
of bucket brigade devices. 

Reticon Technical No. 107 (11 pg.) 

5 “A Tapped Analog Delay for Sampled Data Signal 
Processing” 

Introduces tapped analog delays and gives various applications 
heretofore accomplished by digital techniques. 

Reticon Application Note No. 105 (11 pg.) 

6 “Serial Operation of Clocked Analog Delay Lines to 
Obtain Long Delay” 

(SAD1024A) 

Describes advantages, coupling, and performance of device. 
Reticon Application Note No. 109,(8 pg.) 

7 “Implementation of Discrete-Time Analog Filter and 
Processing Systems” 

(TAD32A) 

Discusses tapped analog delay device operation and areas of appli- 
cation, including transversal and recursive filters. 

Reticon Application Note No. Ill (10 pg.) 

8 “Charge Transfer Devices for Sampled-Data Processing” 

Discusses the application of charge transfer devices to analog and 
digital signal processing. Compares CTD devices. Describes Tapped 
Analog Delay, the Binary Analog Correlator, the Analog Correlator 
and the Transversal Filter. 

Reticon Application Notes No. 114 (11 pg.) 


Character Generators 


9 “A CRT Display System Using NMOS Memories” 

, (MC6545, MCM6570, MCM6571) 

Discusses basic CRT operation, character formation and describes 
the 8K-bit MCM6570 character generators. Describes a 128-character 
system in detail, including counter and retrace control, memory 
select, and address register sections. 

Motorola AN-706A (15 pg.) 

10 “American and European Fonts in Standard Character 
Generators” 

(MM4240, MM5240, MM4241, MM5241) 

Depicts the standard 64 character subsets for these devices. 
National AN-57 (6 pg.) 


Character Generators (cont) 


11 “DM8678 Bipolar Character Generator” 

(DM8678) 

Explains the operation of the device and the various features which 
include circuit address latches, the line counter, the 7-bit shift 
register, and the output buffer. 

National AN-167 (4 pg.) 

12 “The Systems Approach to Character Generators” 

See listing under (Memory) ROMs. (National) 

13 “Digital Display Systems” 

Using TTL compatible MOS ROMs to generate displays. Gives circuit 
diagrams and a sample readout. 

National MB-8 (2 pg.) 

14 “7x9 Display Character Generator” 

Uses three MOS ROMs and some TTL logic to create a font of 64 
7x9 dot-type characters. A circut diagram and suggested char- 
acter forms are provided. 

National MB-13 (2 pg.) 

15 “1024 Step Programmable Calculator with 
Non-Volatile EAROM Memory” 

(ER3401) 

Describes a programming circuit that can store up to 1024 program 
steps, each being a digit or function key entry, and interfaces to a 
calculator chip. Supplies diagrams and example program. 

General Instrument Bulletin 0203 (4 pg.) 

16 “EAROM Technology” 

Describes Electrically Alterable Read Only Memories built with 
MNOS transistors. Discusses reliability and provides diagrams of 
application in a phase-locked loop tuner, a lock, and a telephone 
repertory dialer. 

General Instrument Bulletin 1201 (8 pg.) 

17 “The Role of Non-Volatile Memories in 
Consumer Electronics” 

Briefly describes MNOS technology, updating EAROMs, and use of 
EAROMs to store data, to keep track of system status, and store 
programs for microcontrollers. 

General Instrument Bulletin 1202 (3 pg.) 

18 “Electronic Digital Lock” 

(ER2050) 

Schematic and description of an 8-digit electronic lock that has 
4 different “open" codes and a programming mode that allows any 
of the codes to be changed. 

General Instrument Bulletin 1206 (3 pg.) 

19 “Using the ER3401” 

(ER3401) 

Presents basic device operation and supplies diagrams for a bench- 
top evaluator/ programmer and a dc inverter. 

General Instrument Bulletin 1203 (5 pg.) 

20 “An ER2051 Programmer” 

Presents a programmer that automatically erturns an EAROM to 
standby condition following read, erase, or write commands, and 
provides stable timing controls for all modes of operation. 

General Instrument Bulletin 1204A(3 pg.) 

21 “A Voltage Switching Circuit for the ER2401/ER2800” 

(ER2401, ER2800) 

Furnishes a diagram of a voltage switching circuit for the devices 
and the control signal truth table describing its operation. 

General Instrument Bulletin 1205 (2 pg.) 
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Character Generators (cent) 


1 “Eight and Sixteen-Bit EAROM Module 
For Minis & Micros” 

(ER3400) 

Describes the design of an 8K byte EAROM module with a 1.2 asec 
access time. The memory module can be read and written like con- 
ventional memory, and it can be reconfigured to sixteen-bit words 
with the change of a single logic level. Also details an EAROM 
sequencer. 

General Instruments Bulletin 1208 


Interface 


2 “The Recoveiy of Recorded Digital Information in Drum, 
Disk and Tape Systems” 

Reviews methods for converting the analog signal obtained from 
a magnetic recording into digital format. 

Motorola AN-711 (10 pg.) 


PROMs 


10 “Programming AMI S6834 and S5204A EPROMs” 

(S5204A, S6834) 

Compares on-board versus dedicated-socket programming and sug- 
gestions on programming system design. 

American Microsystems (3 pg.) 

11 “EA2708 EPROM Application Note” 

(EA2708) 

Comments on read characteristics of the device and its use in micro- 
processor systems. 

Electronic Arrays (8 pg.) 

12 “Programmable Read Only Memories” 

(93417, 93427, 93436, 93438, 93448, 93452, 93453) 

Gives general background on PROMs, describes programming pro- 
cedures, discusses power switching, address expansion, 8-bit binary 
to decimal decoding and programmed logic controller. 

Fairchild Application Note 333 (16 pg.) 


3 “Applying Modern Clock Drivers to MOS Memories” 

(DS0025, DS0026) 

Covers use of 0025/26 drivers in MOS memory systems. Informa- 
tion includes selection of packages and heat sinks, power dissipa- 
tion, rise and fall time, power supply decoupling, system clock 
line ringing and crosstalk, input coupling techniques, and sample 
calculations. 

National AN-76 (12 pg.) 


4 “Interfacing Circuits for MOS Dynamic Random Access 
Memories” 

Discusses interfacing methods employing level shifters (TTL to 
MOS levels) with boosters, level shifters (MOS to TTL levels), and 
sense amplifiers. 

Nortec Applications Note No. 25 Rev. A (3 pg.) 

5 “Charge Pump Driver for 7001 RAMs” 

(SN54508) 

Defines a method for driving the charge storage pump input of a 
7001 RAM. Provides a description of the basic storage pump RAM 
cell and the charge pump circuit diagram. Gives performance curves. 
Texas Instruments Application Report CA-178 (6 pg.) 


6 “High Speed TTL Interfacing for 7001 Static RAMs” 

(SN75261, SN75365) 

Illustrates interface techniques for driving the 7001 RAM chip-select 
input, and sensing the memory output. 

Texas Instruments Application Report CA-179 (8 pg.) 


Microprogramming 


7 “Tri-State Logic in High Speed Memories of 
Microprogrammed Computers” 

See listing under (Digital) TTL, General. (National) 

8 “How to Design with the 8X02 Control Store Sequencer” 

See listing under (Microprocessor) Systems (Signetics) 

9 “Signetics Micro Assembler Reference Manual” 

See listing under (Microprocessor) Programming (Signetics) 


13 “The MB8518 EPROM” 

(MB8518) 

Characterizes device and discusses programming and erasing it. 
Provides a schematic for incorporating a switching power supply 
to save power. 

Fujitsu AN201 (14 pg.) 


14 “Application of the Intel 2708 8K Erasable PROM” 

(2708) 

Covers characteristics, operation, programming and erasure, re- 
duced power and interface., 

Intel Application Note AP-17 (15 pg.) 


15 “Power Switching” 

Describes a method for power switching Intersil’s PROMs and FPLAs, 
and specifies the design tradeoffs and performance to be expected. 
Intersil Application Bulletin MB003 (4 pg.) 

16 “Intel Memory Design Handbook” 

See listing under (Memory) RAMs (Intel) 

17 “Programming the MCM5003/5004 Programmable Read 
Only Memory” 

(MCM5003, MCM5004) 

Discusses programming methods for this 64 X 8 bit memory, de- 
scribes circuit and operation. Describes a simple programmer using 
five ICs and a more sophisticated version using 25 ICs offering 
automatic sequencing. 

Motorola AN-550 (12 pg.) 


18 “PROM Power-Down Circuits” 

{DM74S287) 

Describes several ways to power-down bipolar, three-state PROMs. 
National AN-171 (4 pg.) 


19 “A PROM Programmer for the SC/MP LCDs” 

(SC/MP, MM4204, MM5204) 

Provides a method for the user of the SC/MP LCDs to program 
MM4204 PROMs. Using wire-wrap techniques the user can construct 
a programmer that plugs into the SC/MP LCDs backplane and pro- 
grams a 512 X 8 PROM in 10 seconds. 

National AN-189 (23 pg.) 
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APPLICATION NOTE DIRECTORY 


RAMs 


1 “Application of Firsl-ln First-Out Memories’’ 

(AM2812, AM2813, AIVI2814, 3341) 

Describes the function of a first-in, first-out memory, methods of 
constructing FIFO buffers and the operation of the above P-channel 
MOS devices. Discusses storage and control, expansion methods, 
interfacing, and applications in an N-bit shift register and as a 
key encoder on key matrix. 

Advanced Micro Devices Application Note (9 pg.) 


2 “The AM9338 Multiple Port Memory’’ 

(9338) 

Describes applications for this 8-word by 1-bit three-address memory, 
including the working store for high-speed, three address computers; 
first in, first out (asynchronous buffer) memory; and direct address/ 
indirect address memory. 

Advanced Micro Devices Application Note 4 (pg.) 


3 “Application of the EMM/SEMI 4200 Static RAM to the 
Intel 8080A Microprocessor” 

(4200) 

Describes suggested logic interface to connect this 4K X 1 static 
RAM to 8080A MPU. 

EMM/ Semi Application Note S103A (4 pg.) 


4 “Application of EMM/SEMI 4K Static RAM to Motorola 
M6800 Microprocessor” 

(4200) 

Describes suggested logic interface to connect this 4K X 1 static 
RAM to the M6800 MPU. 

EMM/ Semi Application Note S104 (6 pg.) 


5 “Checking Out the EMM/Semi 4200 in 2107B or 4060 
Sockets” 

(4200) 

Suggests circuit changes to permit acceptance of the 4200 static 
RAM in sockets wired for 2107B or 4060 Sockets. 

EMM/Semi Application Note S102 (2 pg.) 


6 “TTL/MSI 9334 8-Bit Addressable Latch” 

(9334) 

Describes operation and applications, including 16 and 32-bit ad- 
dressable latches, 16-word by 4-bit memory, demultiplexer and 
decoder, 8-bit A/ D converter and a 16-bit serial-to parallel converter. 
Fairchild Application Note 220 (8 pg.) 


7 “Understanding the FIFO” 

(3351) 

Covers 3351 FIFO operation, Cascading, plus use in data rate buffer- 
ing, parallel operation, and burst operation. 

Fairchild APP 332 (8 pg.) 


8 “The MB8116 16K RAM” 

(MB8116) 

Characterizes device and device operation. Discusses testing and 
use of the device in a 64K x 8-bit array. 

Fujitsu AN202 (14 pg.) 


9 “The MB8227 4K RAM” 

(MB8227) 

Characterizes device and illustrates use in a memory array. 
Fujitsu AN200 (14 pg.) 


RAMs (cont) 


10 “Designing Non-Volatile Memory Systems with 
Intel’s 5101 RAM” 

(5101) 

Describes internal circuits and operation of the RAM. Outlines cir- 
cuit techniques for battery supported non-volatile operation. De- 
scribes use of the device with the MCS-40 microcomputer. 

Intel Application Note AP-12 (28 pg.) 

11 “Which Way for 16k?” 

Considers various aspects of 16k RAMs including 64 and 128 cycle 
refresh and the advantages versus disadvantages of latching. 

Intel Application Note AP-22 (7 pg.) 

12 “Applications of the Intel 2104A 4k RAM” 

(2104A) 

Discusses operation of the device including power distribution and 
decoupling. 

Intel Application Note AP-23 (13 pg.) 

13 “MOS Static RAMs” 

(2101, 2102, 2111, 2112, 5101) 

Presents devices, failure mechanisms, testing methods and results. 
Intel RR-9 (7 pg.) 


14 “2416 16K CCD Memory” 

(2416) 

Describes device, failure modes, reliability tests and results. 

Intel RR-11 (5 pg.) 

15 “intei Memory Design Handbook” 

(1103, 2107A, 2107B, 2416, 3207A, 3222, 3245, 5101, 5235, 5244) 
Combines various RAM, ROM, PROM and CCD application notes plus 
information on support circuits. 

Intel $5.00 (265 pg.) 

16 “Operational Characteristics of the AMS 6002” 

(IM6002) 

Describes the circuits required to interface the 6002 IK MOS RAM 
with TTL Also discusses the internal and external circuit parameters 
that affect system performance. 

Intersil AN-28 (4 pg.) 

17 “Designing Memory Systems with the AMS 6003 RAM” 

Provides the circuitry and timing information for building memory 
systems from the 6003 dynamic RAM. 

Intersil AN-32 (9 pg.) 

18 “AMS7001 Basic Storage Module High Speed Memories” 

(IM7001) 

Discusses AMS7001 storage module operation, backplane wiring, 
addressing scheme, and power requirements. 

Intersil AN-35 (18 pg.) 

19 “Using the TM-200 Semiconductor Memory Card” 

(IM7001) 

Describes this memory card using the AMS7001 RAM. Includes de- 
tailed diagrams. 

Intersil AN-36 (22 pg.) 

20 “Layout Considerations Using 4K MOS RAMs” 

Discusses orientation, packing, drivers, power distribution, trace 
widths, signal levels, bypass caps, and bus bars. 

Intersil AN-37 (4 pg.) 
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MEMORY 


RAMS (cont) 


1 “7005-4K RAM Application Information” 

(IM7005) 

Provides a functional description of the 7005, and gives a typical 
design of a 16K x 16 system with timing information and suggested 
circuits. 

Intersil AN-38 (7 pg.) 

2 “Battery Backup for Semiconductor Memory Systems” 

Provides information on the selection and application of batteries 
for backup power to both single-voltage and multiple-supply RAM 
systems. 

AM.QQ IR \ 
itucton ni% \w f-b*/ 

3 “Memory System Reliability with Intersil 4K RAMs” 

(IM 7005, IM 7270, IM 7280) 

Shows how memory system reliability can be predicted from device 
failure data and how, when necessary, system reliability can be 
increased through the use of error correction techniques. 

Intersil AN-40 (7 pg.) 

4 “CMOS RAMs” 

(1M6508, IM6523, IM6524) 

Provides a block diagram and describes the operation and inter- 
face requirements for these 256 x 1 and 1024 x 1 CMOS RAMs. 
Intersil Application Bulletin M002 (8 pg.) 

5 “Considerations for Designing a High Density, 

Low Power Memory System” 

j (MK4200) 

! Describes a 16K x 8 memory array using the MK4200 4K RAM and 
CMOS logic. 

Mustek (3 pg.) 

6 “An In-Depth Look at Mostek’s High Performance 
MK4027” 

{MK4027) 

Describes operation of this 16-pin, 4K RAM. 

Mostek (15 pg.) 

7 “Why 'Edge- Activated’ Static Memories?” 

{MK4104, MK32000, MK36000) 

Describes these devices with static memory ceils and dynamic 
peripheral circuitry. Compares performance to fully static devices. 
Mostek (4 pg.) 

8 “A MECL 10,000 Main Frame Memory System 
Employing Dynamic MOS RAMs” 

(MClOOOO series) 

Describes a dynamic RAM system that uses the MECL family for the 
control logic. Considers memory organization, layout rules, inter- 
facing and generation of control signals. 

Motorola AN-583 (20 pg.) 

t 

9 “A Non-Volatile Microprocessor Memory Using 4K 
N-Channel MOS RAMs” 

(MCM6605, MC6800) 

Describes the design of a 8192-byte non-volatile memory using the 
MCM6605 4K X 1 RAM and CMOS control logic to reduce the power 
requirement in the standby mode. 

Motorola AN-732A (17 pg.) 

10 “The Design of an N-Channel 16K x 16-Bit Memory 
System for the PDP-11” 

(MCM6605, MC3450, MC3452, MC3459, Me3460) 

Briefly describes operation of the MCM6605 NMOS RAM, the details, 
the design of a PDP-11 add-on mainframe memory using this device. 
The interface ICs and system performance are also discussed. 
Motorola AN-740 (15 pg.) 


RAMs (cont) 


11 “A CMOS Keyboard Data Entry System for Bus Oriented 
Memory Systems” 

'(MC14419) 

Describes a keypad to binary data entry system for placing data 
in RAM memories. It allows data to be entered through keystrokes, 
encoding 4-bits at a time. 

Motorola Application Note AN-759 (4 pg.) 

12 “Semiconductor for Plated Wire Memories” 

See listing under (Digital) Interface. (Motorola) 

13 “A High Speed FIFO Memory Using the MECL MC10143 
Register File” 

See listing under (Digital) High Speed Logic (Motorola) 

14 “A Method of Implementing Stacks with Existing 
Minicomputer Memory” 

Gives detailed description of a controller for a stack of program- 
mable size up to 256 words for a 16-bit minicomputer with less 
than 16K of memory. Tells how stack size can be increased to 4096 
words by adding ten ICs. 

National AN-60 (4 pg.) 

15 “Using Tri State^*'* Logic for Rubber Band Memories” 

Describes the construction and use of scratch/ pad memories to 
store data at a rapid rate and then release it as required. They 
serve as buffers between systems operating at different clock rates. 
National AN-68 (4 pg.) 

16 “A Simple Power Saving Technique for the MM5262 2k 
RAM” 

(MM5265) 

Describes method for decoding the clocks of unselected chips in a 
memory array to save power. Discusses application in 8K x 16 
memory. 

National AN-86 (4 pg.) 

17 “Designing Memory Systems Using the MM5262" 

(MM4262, MM5262) 

Provides a detailed description of this 2048 x 1 PMOS dynamic 
RAM, operating instructions, and a diagram of a 16K x 10 memory 
using the device. 

National AN-144 (14 pg.) 


18 "Pulsed Power Supply Operation of Seiected MM2102 
Static RAM” 

(MM2102, SM1480) 

Covers method for operating selected 2102s (SM61480s) in a 
power-down mode. 

National AN-172 (3 pg.) 

19 “MOS Scratch Pad/Content Addressable Memory System” 

Describes a 64-bit Scratch Pad/ Content Addressable Memory using 
MOS devices. Includes circuit diagrams and discusses circuit opera- 
tions. 

National MB-11 (2 pg.) 

20 “Memory Systems Built with the Nortec 6002” 

(6002) 

Describes circuits for the bit driver/ sense amplifier required to 
interface the 6002 with TTL. Discusses external support circuit 
parameters and internal circuit operations that affect system per- 
formance. 

Nortec Applications Note No. 28 (4 pg.) 
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MEMORY 

RAMS (cont) ROMs (cont) 


1 "Memory Systems Built with the Nortec 6002" 

(6002) 

Describes use of this 1024-bit RAM in building a general purpose 
memory module with 425,984 bit capacity. 

Nortec Applications Note No. 30 (14 pg.) 

2 “Printed Circuit Layout Considerations for Dynamic 
Memory Arrays" 

Gives P.C. layout guidelines for MOS dynamic memories (also ap- 
plicable to standard TTL circuits.) 

Nortec Applications Note No. 31 (2 pg.) 

3 “Designing Memory Systems with the Nortec 6003 RAM” 

(6003) 

Describes operation of this 2048-bit RAM, including a discussion of 
memory timing, refresh control, array control signals, device output 
sensing, and array driver circuits. 

Nortec Applications Note No. 32 (9 pg.) 

4 “Memory Systems Characteristics and Applications for 
the CD4061A" 

(CD4061A) 

Describes basic device operation, application in memory systems, 
and testing including construction of an all CMOS memory tester. 
RCA ICAN-6445 

5 “Driving the TMS4030 RAM Using the SN75363 or 
SN75322” 

(SN75322, SN7536, TMS4030) 

Driving the TMS4030 chip enable clock with these ICs, switching 
speeds versus system size, general performance characteristics and 
performance comparisons are provided. 

Texas Instruments Application Report CA-181 (7 pg.) 

6 “Memory System Design Utilizing TMS4050/4051 4k 
Dynamic RAMs” 

gMS4050, TMS4051) 

Reviews speed considerations, then steps through drafting a 4k 
dynamic RAM system: Two sample circuit examples are outlined. 
Texas Instruments Application Report MOSAl (56 pg.) 

7 “Introduction to Refreshing Tl 4k Dynamic RAMs” 

(TMS2102, TMS4051) 

Methods of refreshing dynamic RAMs are discussed. Compares 
static RAMs with dynamic RAMs also. 

Texas Instruments Application Report M0SA3 (12 pg.) 


8 “Memory System Design Utilizing the 

TMS4044/4046, TMS4045/4047 4K Static RAMs” 

(TMS4044, TMS4045, TMS4046, TMS4047) 

Provides general discussion of static RAMs and characteristics of 
devices. Two sample circuit examples are outlined. 

Texas Instruments Bulletin S127R (44 pg.) 


ROMs 


9 "Using the EA4600 ROM in M6800 Microcomputer 
Systems” 

(EA4600) 

Takes up use of the ROM for use as memory, an I/O device, or as 
a data converter in the microcomputer system. 

Electronic Arrays M-16 (14 pg.) 


10 “ROM Application Note” 

(EA2708, EA3200, EA4700, EA8308A, EA8316D 

General discussion of ROMs and characteristics of each device. 

Electronic Arrays (11 pg.) 

11 “Interfacing of the EA4900 16K ROM in an MCS-4 
Microprocessor System” 

(EA4900) 

Considers timing, power supplies, and logic levels for interfacing 
these devices. 

Electronic Arrays (8 pg.) 

12 “Monolithic Diode Matrices” 

Describes programming and use of diode matrices. Applications: 
teletypewriter coding matrix, decimal decode for displays, nines 
complement-BCD, shift register matrices, and ROMs. 

Harris Application Note 206 (16 pg.)- 

13 “Intel Memory Design Handbook” 

See listing under (Memory) RAMs (Intel) 

14 “MCS2026-002” 

(MCS2026-002) 

Describes connections to use this demonstrator version of the 
16K (2048 X 8) dynamic ROM, which can be used as an adder, 
counter, encoder, decoder or shift register. 

MOS Technology Application Note MCS2026-002 (8 pg.) 

15 “Code Conversion with Semiconductor Read Only 
Memories” 

(MCM4000) 

Describes methods for converting data from binary to BCD and vice 
versa, from the Hollerith to the common 8-bit codes, and from 
one 8-bit code to another. 

Motorola AN-506 (13 pg.) 

16 “Replacing Sequential Logic with ROMs” 

Describes design methods for using ROMs to replace sequential 
logic, that is to replace designs that would require random or com- 
binational logic with feedback loops. 

Motorola AN-722 (19 pg.) 

17 “The Systems Approach to Character Generators” 

(MM5240, MM5241) 

Discusses use of MM5240 and MM5241 ROMs in character genera- 
tion. Includes discussion of CRT raster scan displays, refresh 
memory modulation, control logic, bipolar compatibility, printing 
applications, and raster scan systems. 

National AN-40 (12 pg.) 

18 “The Application of ROMs” 

(MM5203, MM5230, MM5232, MM5240) 

Describes applications of read only memories in table look up, code 
conversion and generation, character generation, random logic 
generation, and microprogamming. 

National AN-61 (12 pg.) 

19 “Saving ROMs in High-Resolution Dot-Matrix Displays 
and Printers” 

(MM5232, MM5240, MM5241, DM8596, MM8597) 

Describes two-stage, column-generation approach called “intermedi- 
ate coding’' that saves more than 25% of ROM capacity when 
several ROMs are needed to store a font. 

National AN-85 (8 pg.) 

20 “Custom ROM Programming” 

Gives forms for submitting truth tables for various National read 
only memories. 

National AN-100 (8 pg.) 
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1 “Trig Function Generators” 

Instead of simply cascading ROM to increase resolution and accuracy 
of the look-up tables, this note describes interpolation techniques 
to increase trig function accuracy with less memory. 

National MB-10 (2 pg.) 

2 “MOS Goes Bipolar” 

See listing under (Memory) Shift Registers. (National) 

3 “Fast Multipliers Using TTL Re^d Only Memories” 

(SN74182. SN74H183. SN74283. SN74284. SN74285) 

Reviews fundamental algorithm of binary multiplication. Shows use 
of ROMs for multiplication, two's complement multiplication, and 
truncated multiplications. 

Texas Instruments Application Report CA-172 (11 pg.) 


Shift Registers 


4 "A Random Pattern Generator for Testing Digital Delay 
Elements” 

Describes the use of a linear feedback shift register for digital 
testing. 

Advanced Micro Devices Application Note (3 pg.) 

5 “Applications of Dynamic Shift Registers” 

(1402A, 1403A, 1404A, 1405A, AM2802, AM2803, AM2804, AM2805, ' 
AM2806, AM2807, AM2808) 

Discusses dynamic shift register storage in general, clock timing, 
circuits for clock drivers, interfacing with TTL, and recirculating 
registers. 

Advanced Micro Devices Application Note (7 pgj 

6 “Schottky TTL MSI Registers” 

(AM25S07, AM25S08, AM25S09, SN54S174, SN54S175, SN54S194, 
SN54S195, SN74S174, SN74S175, SN74S194, SN74S195) 

Describes these 4 and 6-bit registers, their operation and applica- 
tions. Contains logic diagrams and function tables. Applications 
covered include: longer words, use with dynamic shift registers, 
selective bus storage, use as a LIFO memory, psuedo random feed- 
back, unique counting codes, permutation of inputs, and use in 
arithmetic. 

Advanced Micro Devices Application Note (16 pg.) 

7 “High-Speed Shift Registers Use TTL RAMs and 
Counters to do all the Shifting” 

Describes how to build a high speed shift register using a RAM 
accessed by counters. 

Advanced Micro Devices (2 pg.) 

8 “9338 8-Bit Multiple Port Register” 

(9338) 

Describes the features of this device, the TTL/ MSI equivalent and 
parallel serial expansion capabilities. Covers use as three address 
arithmetic unit with eight registers, and use in a first-in first-out 
memory. 

Fairchild Application Note 294 (6 pg.) 

9 “The Logic Design of Shift Counters” 

See listing under (Digital) Counters. (Motorola) 

10 “Using Shift Registers as Pulse Delay Networks” 

See listing under (Digital) High Speed Logic (Motorola) 
Microprocessors 


Shift Registers (cont) 


11 “MOS Delay Lines” 

(MM506) 

Describes the characteristics of static and dynamic shift registers 
used in delay lines. Discusses application as series/paraiiei delay 
lines and as substitutes for magnetic drum memories. Also covers 
specialized clocking techniques, such as two-speed clocking. 
National AN-25 (8 pg.) 


12 “High Voltage Shift Registers Move Displays” 

(MM5081) 

Describes use of the MM5081 high voltage shift register for driving 
gas discharge or lamp displays, i.e. moving messages or moving 
graphics. 

National AN-44 (14 pg.) 

13 “Low Frequency Operation with Dynamic Shift Registers” 

Discusses operation of two forms of dynamic shift registers: ratio- 
less and ratio. Recommends techniques, such as keeping clock 
amplitudes high, to design added margin into systems. Discusses 
temperature considerations, packaging. 

National AN-55 (4 pg.) 


14 “Design Considerations of MOS Dynamic Shift Registers 
with Tri-State Outputs” 

(MM4012, MM4013, MM5012, MM5013) 

Describes operation of MOS shift registers with Tri-State push-pull 
outputs. Includes discussion of the dynamic characteristics and 
maximum clock frequency. 

National AN-65 (4 pg.) 


15 “MOS Goes Bipolar” 

Shows what voltages are required to combine MOS Shift Registers 
and Read Only Memories with bipolar devices. Presents interface 
diagrams. 

National M6-12 (2 pg.) 


16 “Mask Programming Specializes MOS Shift Register 
Designs” 

(MM4007, MM4019, MM5007, MM5019) 

Describes customizing MOS shift register bit lengths by program- 
ming a metalization mask used to manufacture these devices. Dual 
registers from 20 to 256 bits, and single registers from 40 to 512 
bits are available. Describes single register taped output options. 
National MB-14 (2 pg.) 


17 “COS/MOS MSI Counter and Register Design and 
Applications” 

See listing under (Digital) CMOS (RCA) 

18 “Static Shift Register Operating Curves” 

How to use the minimum/ maximum clock pulse width operating 
curves included in National's static shift register data sheets. 
National M8-15 (2 pg.) 

19 “Double-Clocking Cuts Standard Registers to 
Non-Standard Sizes” 

Describes a method of double-clocking for N data input periods to 
make the register appear shortened by N bits. When this is achieved, 
the clock rate resumes normal frequency. 

National MB-16 (2 pg.) 

20 “HiNIL 375 Universal Shift Register” 

See listing under (Digital) HNIL/HTL (Teledyne Semiconductor) 
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Applications 


1 “A Musical S2000” 

(82000) 

Provides general description of the device programmed to generate 
musical frequencies and remember a set of twelve tunes. Includes 
schematic. 

American Microsystems (4 pg.) 

2 “Application Techniques for the MCS-48 Family” 

(8748,8048,8355,8243,8755,8155) 

Introduces the MCS-48 family and describes the implementation of 
such subsystems as; analog input and output, the use of tables 
for function evaluation, receiving and transmitting serial code, 
and parity generation. 

Intel Application Note AP-24 $1.00 (23 pg.) 

3 “CRT Terminal Design Using the 8275 and 8279” 

(8275, 8279, 8224, 8080, 8257, 8228, 8212, 8251, 2708, 2714, 2716) 
Provides component descriptions and system design details needed 
to apply the 8275 programmable CRT controller and 8279 program- 
mable keyboard/ display interface in CRT systems. Flowcharts, sample 
code, and schematics included. 

Intel AP-32 (57 pg.) 


4 “IM6100 CMOS Microprocessor Remote Data Station” 

(IM6100) 

Describes a system capable of monitoring a number of different dc 
measurement channels under control of the IM6100. 

Intersil DCE800I (15 pg.) 


5 “Using Mostek F8 Microprocessor in a Scanned 
Seven-Segment Display Application” 

(F8) 

Discusses the advantages of the F8 as a numeric display interface in 
/iP based devices, 

Mostek (16 pg.) 


6 “Using Mostek F8 in a Scanned Keyboard Application” 

(F8) 

Discusses application of the F8 to eliminate hardware outside the 
processor to encode the keyboard. Uses a keyboard scanning tech- 
nique.' 

Mostek (16 pg.) 


7 “A Floppy Disk Controller Using the MC6852 SSDA and 
Other M6800 Family Parts” 

(MC6852, M6820) 

Discusses a floppy disk controller built using a synchronous serial 
data adapter as the primary data interface with the MPU. All 
non-data operation (seek, drive selection, etc.) in the controller 
are handled by a peripheral interface adapter. 

Motorola AN-764 (17 pg.) 


8 “Data Acquisition Networks with NMOS and CMOS” 

(MC14433, MC6800) 

Discusses an 8-channel data acquisition network using the MC14433 
A/D converter and the MC6800 microprocessor. 

Motorola AN-770 (11 pg.) 


9 “A Dual Processor System for Use in the EXORciser” 

Introduces dual processing and presents the design of a dual proc- 
essor system for use in the EXORciser. In the system discussed, the 
uP’s have control of a common bus on opposite phases of the clock. 
Motorola AN-777 (13 pg.) 


Applications (cont) 


10 “Interfacing and Controlling Digital Temperature Data 
Using the MC6800” 

(MC6800, MC6821) 

Provides block diagrams, instruction set, and discussion of a tem- 
perature control system using the device. 

Motorola AN-782 (4 pg.) 


11 “Simplify CRT Terminal Design with the DP8350” 

(DP8350, SC/MP) 

Describes a low-cost CRT data terminal design based on the DP8350 
CRT controller and SC/MP microprocessor. Features screen scroll, 
RS-232C interface, and adjustable band rate. Includes schematics, 
flowcharts, and PC board layout. 

National Semiconductor AN-198 (10 pg.) 


12 “M6800 Microprocessor Application Manual” 

(MC6800) 

Describes the use of the 6800 family of parts. Gives details of 
practical applications including the development of hardware and 
software, design of a point of sale terminal and interfaces to 
peripherals. 

Motorola $25.00 (716 pg.) 


13 “Multiple Microprocessors in instrument Systems” 

(IMP-8, IMP-16) 

Discusses systems built with central microcomputers plus peri- 
pheral microprocessors to distribute intelligence. Illustrates con- 
cepts with a data acquisition and setpoint control system. 
National AN-106 (8 pg.) 

14 “The iMP-8C as a Data Concentrator” 

(iMP-8e) 

Describes the use of this microprocessor in data concentrator 
applications. Covers use with a full duplex modem, and the terminal 
controller interface. 

National AN-113 (6 pg.) 

15 “Data Handling with the IMP-8” 

(IMP-8, IMP-16) 

Covers basic concepts for transferring data from a memory to 
peripherals. 

National AN-117 (4 pg.) 


16 “Microprocessor Mates with MOS/LSI Keyboard Encoder” 

(IMP-16) 

Shows how to interface a keyboard to the IMP-16 microprocessor 
for text editing. 

National AN-128 (6 pg.) 

17 “For Data Communications Systems: A Front-End 
Preprocessor for 16-Bit Minicomputer Hosts” 

General discussion of how preprocessing techniques used in large- 
scale host computers can be scaled down for application in mini- 
based systems. 

National AN-131 (4 pg.) 

18 “The IMP-16 in Communication Applications 

(IMP-16) 

Discusses communication processor functions, requirements for 
communications microprocessors and system considerations. Gives 
programming examples including status monitoring, data transmis- 
sion, message routing, interrupt handling and error control. 

National AN-134 (6 pg.) 


©1C MASTER 1979 


199 






APPUCATION NOTE DIRECTORY 

MICROPROCESSORS 
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1 “Communication Interfaces for the iMP-16’’ 

(IMP-16) 

Describes the use of this microprocessor jn leased line and switched 
line applications with the communications conforming to EIA stan- 
dard RS232-C. 

National AN-152 (13 pg.) 

2 “A Data Concentrator Using PACE” 

(PACE) 

Describes the use of this microprocessor to take data from several 
slow speed lines and transmit it over one line. 

National AN-164 (5 pg.) 

3 “Microprocessor Security Systems Made Easy” 

(SC/MP) 

Describes program for sequencing through multiple inputs and 
actuating a simple output (relay, alarm, etc.) using NIBL. 

National AN-174 (2 pg.) 

4 “SC/MP as an Analog-to-Digital Converter” 

(SC/MP) 

Equations and diagrams for using the SC/MP as an A/D and D/A 
converter. Also lists sources of error that may result. 

National AN-191 (3 pg.) 

5 “A Low Component Count Video Data Terminal Using 
the DP8350 CRT Controller and the INS8080 CPU” 

(DP8350, INS8080A, INS8250) 

Describes a video data terminal system. Provides block diagrams 
and short descriptions of individual circuit elements as well as sys- 
tem schematic. 

National AN-199 (10 pg.) 

6 “SC/MP Microprocessor Applications Handbook” 

(SC/MP) 

Describes the SC/MP as a general purpose microprocessor cover- 
ing applications, addressing, instruction set, implementing sys- 
tems, buffering and interface. Covers use with A/D converters, 
keyboards, display systems, recorders and printers. 

National $5.00 (160 pg.) 

7 “The CRT5027: Video Timer-Controller” 

(CRT5027) 

Characterizes the device and explains how to program it. Provides 
examples for systems with 80 characters by 24 rows and 40 charac- 
ters by 12 rows. Schematics and system block diagrams are included. 
SMC Microsystems Application Note 11 (18 pg.) 

8 “TMS9900 Floppy Disk Controller” 

(TMS9900) 

Illustrates use of the TMS9900 microprocessor system as floppy 
disk drive controller that interfaces to a RS-232C type terminal. 
Includes descriptions of hardware, diskette data transfer, and 
software. 

Texas Instruments Application Report M0SA5 (68 pg.) 

9 “TMS9900 CRT Controller” 

(TMS9900) 

Analyzes a CRT controller system that employs a TMS9900 micro- 
processor. Contains diagrams of the system and a software monitor 
routine. 

Texas Instruments Application Report M0SA6 (32 pg.) 


General 


10 “A Non-Volatile Microprocessor Memory Using 4K 
N-Channel MOS RAMs” 

See listing under (Memory) RAMS (Motorola) 


General (cont) 


11 "Crystals: Specifications for Intel Components” 

Discusses crystal specifications, operation, and selection as they 
relate to use with various Intel components. 

Intel AP-35 (4 pg.) 

12 "Microprocessors — An introduction” 

Shows system components, defines terms and describes operation of 
an elementary computer system. 

National AN-114 (4 pg.) 

13 "Increasing Throughput for IMP-16 Serial Input/Output” 
(MM5303) 

Describes use of device to improve communication between micro- 
processor and peripheral with little increase in comoonent count. 
National AN-160 (7 pg.) 

14 “SC/MP Mates with Cassette Recorder” 

(SC/MP) 

Describes a method of storing digital information on cassette tape. 

National AN-163 (12 pg.) 

15 “Timesharing Users Manual” 

(IMP-8, IMP-16) 

Gives user information to assemble IMP-8 or IMP-16 programs using 
Tymshare, Inc. services, or IMP-16 programs using the General 
Electric Computer Timesharing facility. 

National (35 pg.) 


Programming 


16 “Microprogramming Handbook” 

(2911, 2909, 29811, 2922, 29803) 

Discusses microprogramming a bipolar processor. Includes sections 
on microprogram memory, sequencing, branching, jumping, and sub- 
routines. 

Advanced Micro Devices, $5.00 (44 pg.) 

17 “HM-6100 Microprocessor Basic 4K Software” 

(HM6100) 

Describes the Digital Equipment Corp. PDP-8 software. 

Harris Application Note HM003 (4 pg.) 

18 “HM-6100 ROM Based Subroutine Calls” 

(HM6100) 

Describes two methods for returning to the proper program location 
after executing a subroutine. 

Harris Application Note HM008 (4 pg.) 

19 “Series 3000 Cross Microprogramming System CROMIS 
Reference Specification” 

(3000) 

Describes the CROMIS microprogramming system for the 3000 series 
computing elements. It supports the user who wants to generate 
microcode. 

Intel $5.00 (77 pg.) 

20 “8080/8085 Assembly Language Programming Manual” 

(8080A, 8085A) 

Primarily a reference manual, this manual describes the 8080/8085 
instruction set, assembly language concepts, assembler directives, 
macros, programming techniques and interrupts. 

Intel $5.00 (210 pg.) 
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Programming (cont) 

Programming (cont) 

1 “PL/M-80 Programming Manual” 

(8080, PL/M-80) 

Provides in readable format a complete description of the PL/M 
language as implemented by the PL/M-80 compiler. 

Intel $5.00 (134 pg.) 

2 “MCS-48 and UPI-41 Assembly Language Manual” 

(8041, 8048, 8741, 8748, MCS48, UPI41) 

Describes- the assembly language for programming the MCS48 and , 
UPI41 single device microcomputers. Covers procedures and con- 
trols for operating the assemblers to translate the source file into 
object code. 

Intel $5.00 (192 pg.) 

3 “Series 3000 Microprogramming Manual” 

(3000) 

Fundamentals of the 3000 series microprocessor and Cross Micro- 
programming System are described. Presents XMAS, XMAP languages 
and microprogramming techniques. 

Intel $5.00 (73 pg.) 

4 “iM61 00 CMOS Microprocessor Basic 4K Software” 

(IM6100) 

Describes use of the Digital Equipment Corp. PDP-8 software. 

Intersil Application Bulletin M003 (7 pg.) 

5 “ROM Based Subroutine Calls with the IM6100” 

(HM6100) 

Describes two methods for returning to the proper program location 
after executing a subroutine. 

Intersil Application Bulletin MOOS (6 pg.) 

6 “DECUS PDP-8 Software Program Library” 

(IM6100) 

Describes the Digital Equipment Computer Users Society (DECUS) as 
a source of programs written for the PDP-8 family and also usable 
with the IM6100. 

Intersil DCANOOl (4 pg.) 

7 “6500 Programming Manual” 

(MCS6500 Series) 

Describes the software aspects of the 6500 microprocessor family 
and related support devices. 

MOS Technology $6.95 

8 “F8 Programmer’s Guide” 

(F8) 

Describes how to write programs for the F8 microprocessor system 
which cause the system to function as a discrete logic element. 
Mostek $5.95 (304 pg.) 

9 “M6800 Evaluation Module Users Guide” 

(MC6800) 

Provides general information, installation instructions, preparation 
and operating procedures for the M6800 evaluation module. 

Motorola $5.00 (150 pg.) 

10 “M6800 Microprocessor Programming Manual” 

(MC6800) 

Provides information needed to program the unit, discusses the in- 
struction set, source language, assembler, simulator, Build-Virtual- 
Machine and HELP programs. Gives program examples. 

Motorola $10.00 (303 pg.) 

11 “IMP-16 Programming Techniques” 

(IMP-16) 

Discusses several aspects of the instruction set to enable pro- 
grammer to code more efficiently. Includes discussion of sub- 
routines, subroute parameter passing, recursive subroutines, as well 
as sample programs. 

National AN-111 (6 pg.) 

12 “A Microprogram Development S^tem” 

(IMP-16) 

Describes the application of microprogramming to LSI processors 
and the advantages of a microprogram development system for 
hardware and software. 

National AN-123 (6 pg.) 

13 “SC/MP Microprocessor Assembly Language 

Programming Manual” 

(SC/MP) 

Covers an overview, Assembly Language, statements, programming 
techniques, macros and I/O formats. 

National $5.00 (108 pg.) 

14 “SC/MP NIBL Reference Guide” 

(SC/MP) 

Reviews NiBL programming language basic including necessary hard- 
ware, expressions and functions, I/O, and control statements. 
Appendices cover formal grammar, error messages, and BAGELs-a 
simple game. 

National (26 pg.) 

15 ‘VPD379 Application Note” 

(/iPD379) 

Bisync and SDLC protocols using the /iPD379. 

NEC Microcomputers $1 (20 pg.) 

16 “Microprocessor interface Software” 

(NC7033) 

Describes how to interface the NC7033 MN05 non-volatile memory 
directly with an 8085 or 8080 microprocessor. 

Nitron ANIOI (28 pg.) 

17 “COSMAC Software Development Program on 

GE Mark III Time Sharing System” 

(CDP 1802) 

Describes the COSMAC Software Development Package (CSDP) avail- 
able for the GE Mark III time sharing system. Briefly covers the 
assembler and the simulator debugger which make up the package. 
RCA ICAN-6656 (4 pg.) 

18 “Timesharing Manual for the RCA CDP1802 COSMAC 
Microprocessor” 

(CDP1802) 

Discusses two assembly languages in the COSMAC software develop- 
ment package. Examines using the package, tells how to use it 
and develops a sample program. 

RCA MPM-202 $10.00 (58 pg.) 

19 “Bit and Byte Testing Procedures” 

(2650) 

Describes several methods of testing the contents of the internal 
registers. 

Signetics AS51 (4 pg.) 

20 “General Delay Routines” 

(2650) 

Covers software routines to generate time delays. 

Signetics AS52 (3 pg.) 
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1 “Binary Arithmetic Routines” 

(2650) 

Covers routines for binary addition, subtraction, multiplication and 
division. 

Signetics AS53 (15 pg.) 

2 “Conversion Routines” 

(2650) 

Covers Binary to BCD, BCD to ASCII, Hexadecimal to ASCII and 
vice versa. 

Signetics AS54 (17 pg.) 

3 “Sorting Routines” 

(2650) 

Describes several examples for implementing sort routines on the 
2650 microprocessor. Techniques covered include the “bubble” sort, 
“seafch” sort, and “linear” sort. Flow charts and sample programs 
included. 

Signetics AS56 (18 pg.) 

4 “2650 Binary Floating Point Routines” 

(2650) 

Describes routines for performing addition, subtraction, multiplica- 
tion, and division of binary floating point operands in normalized 
two’s complement notation. Includes sample programs and flowcharts. 
Signetics AS57 (13 pg.) 

5 “2650 BCD Floating Point Routines” 

(2650) 

Describes routines for performing addition, subtraction, multiplica- 
tion, and division of BCD floating point operands in normalized 
signed-magnitude notation. Provides sample flowcharts and programs. 
Signetics AS58 (14 pg.) 

6 “Generating the Cyclic Redundancy Check in Software” 

(2650) 

Describes software method of generating the CRC character using 
the 2650. 

Signetics M23 (2 pg.) 

7 “2650 initialization” 

(2650) 

Covers start up procedures. 

Signetics MP51 (1 pg.) 

8 “2650 Evaluation Printed Circuit Board” 

(2650) 

Covers features and connections for this card level evaluation and 
design tool. 

Signetics SP50 (14 pg.) 

9 “2650 Demo System” 

(2650) 

Complete demonstration system when used with the 2650 PC 1001. 
Signetics SP51 (7 pg.) 

1C “Support Software for Use with the NCSS Timesharing 
System” 

(2650) 

Covers a cross-assembler, cross-simulator and two utility programs 
(to load the 2650 and to burn PROMs.) 

Signetics SP52 (7 pg.) 

11 “Simulator, Version 1.2” 

(2650) 

Changes to the simulator. 

Signetics SP53 (1 pg.) 


Programming (coni) 


12 “Support Software for Use with j 

GE’s Mark III Timesharing System” > 

(2650) I 

Presents a series of programs that provide on-line support for the ! 
development of programs to be run on the microprocessor. Programs ! 
include a cross assembler and a cross simulator. ! 

Signetics SP54 (8 pg.) | 

13 “Pipbug” 

(2650) 

Program for the 2650 PCIOOI demonstration card. 

Clfrnd+irc CQRH (1 ^ na ) 

14 “Absolute Object Format” 

{2650)- 

Describes the format of the absolute code. 

Signetics SS51 (1 pg.) 

15 “Signetics Micro Assembler Reference Manual” 

(N2901, N3002, 8X02) 

Describes this FORTRAN program developed as a design tool for 
writing microprograms. This microprogram defines his own assembly 
language, writes the microprogram, then assembles it to generate 
tapes to load memory. Suitable for most microprogrammed applica- 
tions. 

Signetics $4,00 (74 pg.) 

16 “An Introduction to RIO Text Processing” 

Presents for the beginning microcomputer user an introductory over- 
view of the fundamentals of Relocatable Modules and 1/0 Manage- 
ment. 

Zilog Application Note ANl (24 pg.) 

17 “The Z80 Family Program Interrupt Structure” 

(Z80) 

Describes the Z80 interrupt structure, which includes one non- 
maskable and three software maskable interrupt modes. Provides 
flow charts, timing diagrams, and circuit diagrams. j 

Zilog Application Note (31 pg.) j 


Systems 


18 “AM2914 Priority interrupt Encoder” 

(AM2913, AM2914, AM2900, 9080A) 

Provides data sheet information on devices. Outlines construction of 
a microprogrammable, bipolar, LSI interrupt structure for the 2900 
and 9080A processors using the 2914. 

Advanced Micro Devices (33 pg.) 

19 "The 8080A/9080A MOS Microprocessor Handbook” 

(8080A, 9080A, 8212, 8255, 9555, 8251, 9551) 

Provides descriptions of the 9080A CPU and the associated clock 
generator and system controllers. Supplies data sheet information 
on various i/O interfaces, support circuits, and memories. An appli- 
cation section covers clock generation, memory system design, 
timing, interrupts, and multiplication. 

Advanced Micro Devices, $7.95 (280 pg.) 

20 “A Microprogrammed 16-Bit Computer” 

(AM2901, AM2902, AM2914, AM2913, AM29705) 

Presents computer design starting with the specification of a com- 
puter from a functional standpoint. Describes architectural units 
including the ALU, the Program Control Unit, and memory. 
Advanced Micro Devices $5.00 (47 pg.} 
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1 “An Emulation of the AM9080A: An example of a 
Microprogrammed Machine” 

(AM2901A, AM2909, 9080A) 

Describes the emulation of an 8-bit /iP built around four 4-bit slices 
and three microprogrammed sequences. Provides instruction set and 
clock cycle tables, block diagrams, a parts list, schematics, a print- 
out of the microprogram definition, and a print out of the assembler 
statements and object code in an interleaved format. 

Advanced Micro Devices $5 (47 pg.) 


2 “S2000 Extended Memory Applications” 

(S2000) 

Shows four methods for connecting external memory to the S2000 
single-chip microcomputer. 

American Microsystems (5 pg.) 


3 “Microprocessor Systems Handbook” 

Explains /tP hardware, the interaction of hardware and software, and 
the interfacing of yuP's with A/D and D/A converters. Topics covered 
include memory addressing, I/O operations, and applications of 
various microprocessors. 

Analog Devices $9.50 (218 pg.) 

4 “Analog Input/ Output for Microprocessors Made Easy” 

(MPIO, MPll, MP20,MP21) 

Outlines features of devices and describes various ways each can be 
handwired to suit user configurations. Includes block diagrams of 
hookups with SC/MP, Z80, F8, 6800, 8080, 8085 and 9002 MPUs as 
well as discussion of memory mapped vs. accumulator i/0. 

Burr Brown AN-87 (6 pg.) 


5 “Software Conversion of Analog Outputs to Analog Inputs” 

(MPIO, MPll) 

Discusses using the devices as an analog input system with diagrams 
illustrating hookups to the 6800 and 8080. Includes software pro- 
gram for each processor as well. 

Burr Brown AN-88 (4 pg.) 


6 “F8 Microprocessor Application Manual” 

(F8) 

Covers details concerning bit manipulation, RAM expansion of the 
I/O ports, subroutines and boot strap loaders. 

Fairchild 


7 “PIC1650 8 Bit A to D Example Program” 

(PiC1650) 

Provides diagram, flowchart, and example program for an A/0 con- 
verter system using the device. 

General Instrument Bulletin 1001 (3 pg.) 

8 “Advanced General Purpose Interface for 
Microcomputer Control Systems” 

(IOB1680, PIC1650) 

Provides descriptions of both devices; one, a general purpose I/O 
buffer (IOB1680); the other, a peripheral microcomputer designed to 
take the load off a central processor. Supplies block diagrams of 
each and an instruction set summary for the PIC1650. 

General Instrument Bulletin 1002 (5 pg.) 

9 “Static Memory Systems Utilizing the HM-6100” 

(HM6100) 

Describes CMOS, nonvolatile CMOS and NMOS memory systems. 
Harris Application Note HM004 (7 pg.) 


Systems (cent) 


10 “HM-6100 CMOS Microprocessor Teletype Interface” 

(HD6402, HM6100) 

Describes a teletype interface using the HM6100 and a UART. 
Harris Application Note HM005 (7 pg.) 


11 “HM-6100 Operator Console” 

(HM6100) 

Describes the 6900-CONTROL console for the prototyping system, 
Harris Application Note HM006 (4 pg.) 


12 “HM-6100 CMOS Microprocessor Memory Extension” 

(HM6100) 

Discusses a memory extension controller to increase the memory 
from 4096 to 32,768 words. 

Harris Application Note HM007 (4 pgj 


13 “8255 Programmable Peripheral Interface Applications” 

(8255) 

Provides hardware and software information for this byte oriented 
I/O device. Examples cover character printer, paper tape and 8080- 
8080 interface applications. 

Intel Application Note AP-15 $1.00 (32 pg.) 


14 “Intel MULTIBUS Interfacing” 

(MULTIBUS, 8080) 

Describes this system bus structure, signals and characteristics, 
includes electrical and mechanical information needed to build 
slave modules. 

Intel AP-28 $1.00 (21 pg.) 


15 “Using the 8259 Programmable Interrupt Controller” 

(8259) 

Reviews the concept of interrupts, then explains the 8259 as a com- 
ponent and shows its use in supporting a battery back up scheme for . 
RAMs and a 78 level interrupt system. 

Intel AP-31 (24 pg.) 


16 “Application Techniques for the 8085A Bus” 

(2117, 8085A, 8085A-2) 

Discusses techniques for ensuring bus compatibility when using 
the 8085A and 8085A-2 microprocessor components. Covers inter- 
facing the 8085A with the 2117 dynamic RAM, 8085A clock in vs 
clock out control timings, and bus loading limitations. 

Intel AP-38 (31 pg.) 


17 “Simplify Your Dynamic RAM/ Microprocessor Interface” 

(2104A, 2107A, 2107B, 2116) 

Compares static and dynamic RAMs, then outlines elements of 
dynamic RAM/^P interface design including: refresh techniques, 
address multiplexing, memory overlap and transmission line effects. 
Intel Application Note APR-1 $1.00 (65 pg.) 


18 “8080/8080A Microcomputer” 

(8080/8080A) 

Presents device, failure mechanisms, testing methods and results. 
Intel RR-10 (13 pg.) 

19 “8080 Microcomputer Systems User’s Manual” 

(8080A) 

Data sheets, architecture, timing requirements, and instruction sets 
for the MSC80 family. 

Intel $5.00 (238 pg.) 
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1 “MCS-48 Microcomputer User’s Manual” 

(8048, 8748, 8035, 8155, 8243, 8355, 8755, MCS-48) 

Describes the system architecture, instruction set, programming, 
expansion, hardware and software examples, extensive data sheets. 
Intel $5.00 (305 pg.) 

2 “UPI-41 User’s Manual” 

(8041,8741,8243, UPI-41) 

Describes this Universal Peripheral Interface device operation, 
instruction set, system design and interfacing. 

Intel $5.00 (115 pg.) 

3 “MCS-85 User’s Manual” 

(8085, MCS-85) 

Describes this 8085 based system and peripheral components. Ex- 
tensive coverage through data sheets. 

Intel $5.00 (273 pg.) 

4 “Using the 8251 Universal Synchronous/ Asynchronous 
Receiver/Transmitter” 

See listing under (Digital) Data Transmission (Intel) 

5 “Static Memory Systems (or the IM6100” 

(IM6100) 

Describes CMOS, nonvolatile CMOS and NMOS memory systems for 
the IM6100. 

Intersil Application Bulletin M004 (14 pg.) 

6 “Teletype Interface for the IM6100 CMOS Microprocessor” 

(IM6100) 

Describes a Teletype interface using the IM6100 and a UART. 

Intersil Application Bulletin M005 (10 pg.) 

7 “iM6100 Operator Console” 

(IM6100) 

Describes the 6900-C0NTRL console for the prototyping system. 
Intersil Application Bulletin M006 (17 pg.) 

8 “IM6100 CMOS Microprocessor Memory Extension” 

(IM6100) 

Discusses a memory extension controller to increase the memory 
from 4096 to 32,768 words. 

Intersil Application Bulletin M007 (6 pg.) 

9 “The ICL7104: A Binary Output A/D Converter 
for MProcessors” 

(ICL7104, ICL8052) 

Describes designing with this 2 device A/D converter in detail. 
Discusses interfacing with and without handshakes, performance 
enhancement, and external auto-zero. Includes schematics, block 
diagrams, and graphs. 

Intersil Application Bulletin A030 (14 pg.) 

10 “A Powerful Microprogram Controller: The 67110” 

(67110) 

Describes features of the device including organization, internal 
interrupts, and memory expansion. 

Monolithic Memories (5 pg.) 

11 “5701/6701: 4-Bit Expandable Bipolar Microcontroller” 

(5701, 6701) 

Provides functional descriptions of the device, instruction set, 
timing and more. 

Monolithic Memories Application Note (23 pg.) 


Systems (cont) 


12 “6500 Hardware Manual” 

(MCS6500 series) 

Describes the hardware aspects of the 6500 microprocessor family 
and related support devices. 

MOS Technology $6.95 

13 “TIM Manual” 

{MCS6530) 

Describes the program contained in the ROM portion of the 6530-004, 
MOS Technology $5.00 

14 “F8 Microprocessor Hardware Support-Evaluation Kit” 

(F8) 

Describes this kit and its use. Includes a sample program to 
acquaint the user with F8 machine language and shows how to pro- 
gram the kit. 

Mostek (20 pg.) 

15 “Expanding Mostek’s F8 Microprocessor External 
Interrupt Capability” 

(F8) 

A detailed discussion of servicing control inputs in a F8 based 
system with emphasis on implementing interrupt driven systems. 
Mostek (12 pg.) 

16 “Subroutine Nesting and Multiple Interrupt Handling 
Using Mostek’s F8 Microprocessor” 

(F8) 

Discusses the use and implementation of subroutines and inter- 
rupts as they apply to programming an F8 based system. 

Mostek (16 pg.) 

17 “Z80 Interfacing Techniques for Dynamic RAM” 

(Z80, MK4027, MK4116) 

Provides specific examples of interfacing 16-pin dynamic memories 
to the Z80 microprocessor. Includes timing diagrams and refresh 
information. 

Mostek 

18 “Anaiog-to-Digital Conversion Techniques with the 
M6800 Microprocessor System” 

(MC1405, MC6800) 

Describes successive approximation and dual ramp techniques for 
A/D conversion using the M6800. Gives flow diagrams, source pro- 
grams and schematics. Appendix gives program for binary to BCD 
conversion. 

Motorola AN-757 (35 pg.) 

19 “MEK6800D2 Microcomputer Kit System Expansion 
Techniques” 

(MC6800) 

Covers techniques to add 8K or 16K of memory, 1/0 port expansion, 
power-up auto-reset, switch selectable monitor operation, and 
RS-232 or current-loop data terminal operation. 

Motorola AN-771 (23 pg.) 

20 “A Simple High Speed Bipolar Microprocessor 
Illustrates System Design and Microprogram Techniques” 

(MC10801, MC10803) 

Describes a complete bipolar LSI systems design using 10 ICs to 
perform 2’s complement add, subtract, multiply and divide. 
Motorola AN-774 (12 pg.) 

21 “M6800 Systems Utilizing the MC6875 Clock 
Generator/ Driver” 

(MC6875) 

Gives extensive design examples using the MC6875 in systems 
including slow or dynamic memories, and DMA (multiprocessor) 
applications. 

Motorola AN-775 (20 pg.) 
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1 “The M10800 MECL LSI Processor Family — 

Three Descriptive Articles’’ 

(MC 10800, MC6800) 

Presents three articles about the device: “Get the Best Micro- 
processor Performance”; “The MSP: GTE Sylvania's Microsignal 
Processor”; “M10800 Microprogrammed Demonstrator". The first 
examines features of the processor; the second discusses a cus- 
tomer application; and the third describes a demonstrator treated 
as a peripheral to the M6800 system. 

Motorola AN-776 (21 pg.) 

2 “Synchronizing Two Motorola MC6802s on One Bus’’ 

(MC6802) 

Discussion, circuit and timing diagrams describing synchronizing 
two MPUs on the same data bus. 

Motorola AN-783 (2 pg.) 

3 “M6800 System Microcomputer System Design Data” 

(MC6800) 

Describes the family of parts including data sheets. 

Motorola (165 pg.) 

4 “Device Operation and System implementation of the 
Asynchronous Communications Interface Adapter 
MC6850” 

See listing under (Digital) Data Transmission (Motorola) 

5 “Applications of LSI Processors” 

(IMP-16) 

Describes system architecture and operation of IMP-16C, 16-bit 
parallel processor with self-contained memory. Describes applica- 
tions in a data communication link analyzer, in point-of-sales and in 
retailing systems. 

National AN-98 (8 pg.) 

6 “increasing the Number of Control Flags and Jump 
Conditions in the IMP-1 6C” 

(IMP-16C) 

Describes simple and economical method of increasing the number 
of testable jump conditions and the number of control flags on the 
IMP-16C microprocessor. • 

National AN-101 (4 pg.) 

7 “Clock-Hold Schemes for the IMP Microprocessor Family” 

(IMP-8C, IMP-16C) 

Presents scheme to extend the clock-hold function for additional 
periods of the main system clock, using the DM8570 shift register. 
National AN-105 (4 pg.) 

8 “IMP-16 Interrupts” 

(IMP-16) 

Describes various types of interrupts, including an overview of 
interrupt structure, example of interrupt request and service, multi- 
level and control panel interrupts. 

National AN-107 (23 pg.) 

10 “IMP-1 6C Peripheral Interfacing Simplified” 

(IMP-16C) 

Explores techniques for interfacing peripheral devices to the micro- 
processor. 

National AN-124 (4 pg.) 

11 “IMP-1 6L DMA — What It Is and How to Use it” 

(IMP-16) 

Discusses general theory of the DMA Bus, gives examples of priority 
expansion and data transfer. 

Naitonal AN-135 (6 pg.) 


Systems (cont) 


12 “Designing with the IMP Chip Set” 

(IMP-16) 

Describes some of the major considerations in the implementation 
of 4 to 32 bit systems using the IMP series of devices. A 16 bit 
system is covered in detail. 

National AN-141 (10 pg.) 

13 “Using a Microprocessor Beyond Apparent Speed” 

(IMP-16) 

Covers the concept of cycle stealing, a technique in which a peri- 
pheral device communicates directly with memory or another 
peripheral device while the CPU is doing work other than using the 
data and address buses. 

National AN-142 (6 pg.) 


14 “Number Cruncher (MM57109) interface to 
Microprocessor” 

(MM57109) 

Describes the MM57109 number cruncher unit which can perform 
most arithmetic functions found in complex hand-held calculators 
and interfaces either to a microprocessor or a random logic system. 
Provides schematics.of interface logic and a flow chart for initializa- 
tion of the device. 

National AN-186 (10 pg.) 

15 “Clock Considerations For SC/MP-H” 

(SC/MP) 

Shows several methods of providing a clock for the SC/MP-II. 
Nationat AN-188 (4 pg.) 

16 “Serial Data Transfers with SC/ MP-ir 

(SC/MP) 

Discusses serial data I/O data transfer using the SC/MP-II exten- 
sion register. 

National AN-190 (3 pg.) 

17 “Multiprocessing with SC/MP” 

(SC/MP) 

Presents a brief analysis of the multiprocessing capabilities and 
characteristics of the SC/MP microprocessor based on measured data. 
National Semiconductor AN-197 (6 pg.) 

18 “Bit-Slice Microprocessor Design Takes a Giant Step 
Forward with “Schottky-Coupied-Logic” Circuits” 

(IDM2900) 

Covers a four-bit slice Schottky-coupled-logic design that combines 
the flexibility of the industry standard 2900 microprocessor archi- 
tecture with advanced LSI processing. 

National Semiconductor AN-203 (1 pg.) 

19 “GCP/P Product Description” 

(GCP/P) 

Delineates the system, gives a functional description of the CROM 
and RALU devices, and presents the general purpose macroinstruc- 
tion set. Appendices cover a microprogram to implement the IMP-16 
instructions set and the use of the RALU status flag. 

National (61 pg.) 

20 “POWER I/O CROM Technical Description” 

(IMP-16) 

Describes the instruction repertoire and use of this unit which 
expands the variety of memory and input-output operations of the 
lMP-16. 

National (22 pg.) 
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APPLICATION NOTE DIRECTORY 


MICROPROCESSORS 


Systems (cent) 


1 “PACE Technical Description” 

(PACB ' 

Defines and explains how to use the hardware and software that sup- 
port the PACE system. 

National (96 pg.) 

2 “N8080 System Design Manual” 

(INS8080A, DP8212, DP8216, DP8224, DP8226, DP8228, DP8238, 
INS8251, INS8255) 

Describes the .INS8080A /tP including architecture, timing, data and 
instruction representation, and I/O operation and control. Also cov- 
ers use of various support chips. 

National $5.00 (72 pg.) 

3 “Data Acquisition System Interface to Computers” 

See listing under (Linear) Converters (National) 

4 “A PROM Programmer for the SC/MP LCDS” 

See listing under (Memory) PROMs (National) 

5 ‘VPD371 Magnetic Tape Cassette/Cartridge Controller 
Users Manual” 

(/.PD371) 

(iives description, timing and circuit diagrams. Assembly language 
listing for use with NEC’s 8080A. 

NEC Microcomputers $10.00 (58 pg.) 


6 ‘VPD372 Floppy Disk Controller Users Manual” 

(mPD372) 

Provides text, timing diagrams and schematics plus software listings. 
NEC Microcomputers $10.00 (70 pg.) 


7 ‘VPD372 Mini-Floppy Disk Controller Users Manual” 

(;iPD372) 

Supplements the Floppy Disk Manual for Mini-Floppy applications. 
NEC Microcomputers $10.00 (44 pg.) 

8 “MN1400 Series 4-Bit One-Chip Microcomputers User’s 
Manual” 

(MN1400, MN1402, MN1498, MN1499) 

Introduces the MN1400 family. Encompasses system architecture, 
timing, and the instruction set including examples of various com- 
mands and routines. 

Panasonic (65 pg.) 

9 “Hexadecimal Keyboard interface for Use with 
RCA COSMAC Development Systems” 

(CDP1800) 

Circuit and program including debounce routine for 16 key keyboard. 
RCA ICAN-6516 (2 pg.) 

10 “Guide to Better Handling and Operations of CMOS 
Integrated Circuits” 

Recommends specific handling and operating practices to minimize 
the probability of damage in manufacturing and field environments. 
RCA ICAN-6525 (5 pg.) 

11 “Register-Based Output Functions for RCA COSMAC 
Microprocessors” 

(CDP1802, CDP1852) 

Describes circuits using the CDP1852 I/O port for outputting infor- 
mation from any of the 16 general purpose scratch pad registers of 
the CDP1802 microprocessor. 

RCA iCAN-6562 


Systems (cont) 


12 “Design of Clock Generators for Use with RCA COSMAC 
Microprocessor” 

(CDP1802) 

Describes a crystal control !ed_ clock generator using on-chip cir- 
cuits and crystal and RC generators using external circuits. 

RCA ICAN-6565 

13 “Power-On Reset/Run Circuits for the RCA CDP1802 
COSMAC Microprocessor” 

Provides diagrams and discussions of several circuits which enable 
a power-on reset/ run capability for the device. 

RCA lCAN-fi581 (2 pg.) 

14 “Use of the CDPiaSG and CDP1857 Buffer/Separator in 
CDP1802 Microprocessor Systems” 

(CDP1802, CDP1856, CDP1857) 

Describes use of the CPD1856 and CPD1857 four-bit buffers or 
separators in the CDP18S020 Evaluation Kit and CDP18C024 E-K/ 
Assembled-Editor Design Kit. Includes functional diagrams. 

RCA ICAN-6657 (4 pg.) 

15 “User Manual for the CDP1802 COSMAC Microprocessor” 

(CDP1802) 

Describes the device architecture and its instruction set with ex- 
amples of each command. Reviews basic programming techniques 
and supplies timing diagrams. 

RCA MPM-201B $5.00 (115 pg.) 

16 “Low Cost Crystal Oscillator for Clock Input” 

(R6500) 

Describes a low cost oscillator circuit which produces the basic 
input frequency required by the clock generator circuits in the 
R650X series microcomputers. The circuit uses one of two readily 
available low cost crystals. Circuit diagram. 

Rockwell Document No. 1 (1 pg.) 

17 “Techniques for Using Two or More SDC’s in a 
PPS Microcomputer System” 

(PPS-4, PPS-8) 

Details various addressing techniques to employ up to 16 Serial Data 
Controller input/output devices in a PPS-4 or -8 microcomputer 
system. Three different techniques are covered. 

Rockwell Document No. 10930 N20 (1 pg.) 

18 “TDI Stand-Alone” 

(10371) 

Describes the connections required to use the Telecommunications 
Data Interface for stand-alone operation. Circuit diagram. 

Rockwell Document No. 29009 N.21 (2 pg.) 

19 “Special Communications Protocol for 
Multiple PPS-4/1 Systems” 

(PPS-4/ 1) 

Details a communications protocol that can be implemented between 
two PPS-4/1 microprocessors using only five interface lines. 
Rockwell Document No, 29410 N.21 (1 pg.) 

20 “Microprocessor Prototyping Card” 

(2650) 

Describes features of the 2650PC1001 microcomputer. 

Signetics Application Memo (2 pg.) 

21 “A Guide to the Selection of Support Components for the 
Series 3000 Microprocessor” 

(N3001, N3002) 

Categorizes the various components used to implement major sec- 
tions of a typical microprocessor system. 

Signetics AM-1 (4 pg.) 
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APPLICATtON NOTE DIRECTORY 


MICROPROCESSORS 


Systems (cent) 


1 A User’s Guide to the Series 3000 Microprocessor 
Chip Set” 

(N3001, N3002) 

Describes devices, instruction sets. Design examples included. 
Signetics AM-2 (14 pg.) 

2 “Interface Techniques for the 2651 PCI” 

(2651) 

Covers interfacing the 2651 programmable communications interface 
with the SC/MP, Z80, 8085, and 6800 microprocessors. 

Signetics M22 (8 pg.) 

3 “Using the 2651 with BISYNC” 

(2651) 

Details how the 2651 PCI supports IBM’s Binary Synchronous Com- 
munications protocol. 

Signetics M24 (4 pg.) 

4 “Application Technique for the 2651 PCI” 

(2651) 

Shows application technique for the 2651 programmable communi- 
cations interface. 

Signetics M26 (2 pg.) 

5 “Low Cost Clock Generator Circuits” 

(2650) 

Presents several crystal oscillator clock generator circuits that can 
be used with the 2650 microprocessor. All use standard TTL 7400- 
series logic elements. 

Signetics MP52 (5 pg.) 

6 “Address and Data Bus interfacing Techniques” 

(2650) 

Discusses address and data bus drive requirements. Covers methods 
for increasing the system drive capability. 

Signetics MP53 (8 pg.) 

7 “2650 input/Output Structures and Interfaces” 

(2650) 

Examines the use of the 2650 microprocessor’s set of 1/0 instruc- 
tions and the interface between the 2650 and 1/0 ports. Examples 
for both serial and parallel 1/0 are given. Provides diagrams and 
sample programs. 

Signetics MP54 (19 pg.) 

8 “2650 Demo System” 

(2650) 

Describes hardware base for use with 2650 CPU printed circuit 
board (PCIOOI). 

Signetics SP51 (6 pg.) 


Systems (cont) 


9 “The ABC Adaptable Board Computer” 

(2650) 

Describes a low cost system development card for the 2650 micro- 
processor. Supplies PC board diagram, assembly drawing, and 
memory organization map. 

Signetics SP55 (14 pg.) 


10 “Application Memo to Control Store Sequencer 8X02” 

(8X02) 

Presents a functional description and gives microprogramming sys- 
tem suggestions. 

Signetics Bipolar Application Memo 3 (7 pg.) 


11 “Interfacing the 8700 A/D Converter with the 8080 /xP 
System” 

(8700, 8701, 8702) 

Presents use of the 8700 A/D converter with the 8080 microproces- 
sor. Provides techniques for interfacing the two and methods for 
handling multiple converts with increased throughput. 

Teledyne Semiconductor AN-8 (6 pg.) 


12 “Minimum System Design TMS 9900 16'Bit 
Microprocessor” 

(TMS9900) 

Explains system design, system performance, and minimum system 
configuration. 

Texas Instruments Application Report {CA-184A (7 pg.) 


13 “TMS 5501 I/O in TMS 8080A fiP Systems” 

(TMS5501, TMS8080A) 

Describes operation and use of this input/ output controller. 
Texas Instruments Application Report (CA-185A (18 pg.) 


14 “Software Design for Microprocessors” 

(SBP0400, TMSlOOd, TMS5501, TMS8080, TMS9900) 

Presents basic microprocessor fundamentals. Includes such topics 
as basic terms, basic machine architecture, instruction sets, and 
programming. Sample design problems are examined. 

Texas Instruments $12.50 (385 pg.) 


15 “Interfacing 16 Pin Dynamic RAMs to the 
Z80A Microprocessor” 

(Z80) 

Presents the major design considerations, and a design example, 
for interfacing 16-pin dynamic RAMs, both 4k and 16k, to the Z80 and 
Z80A. Supplies circuit and timing diagrams. 

Zilog Application Note (27 pg.) 
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DATA ACQUISITION SYSTEM INTERFACE TO COMPUTERS 


INTRODUCTION 

The need of interfacing several analog data channels to 
computers has not escaped the attention of the data 
system firms. There are presently available a number of 
data acpuisition units (DAUs) which will directly inter- 
face 8-64 analog data channels to one or more types of 
computers or microcomputers, and more appear on the 
market almost monthly. Some of these DAUs are even 
constructed to plug into the mainframe of the computer 
for which they are designed. Nearly all of these com- 
mercially available DAUs are of more or less conven- 
tional design, operating in either a random channel 
address or sequential address mode. Figure 1 shows a 
typical functional diagram of such a random channel 
address DAU. Its advantages are simplicity, straight- 
forward design, and comparatively low cost (depending 
upon performance and special features). In operation, 
the computer addresses a specific channel, the analog 
multiplexer (MUX) is set to the desired channel, a 
sample and hold (S&H) circuit acquires and holds the 
analog signal, an analog-to-digital converter (ADC) 
digitizes the signal, a ready signal is returned to the 
computer, and the data is presented to the data bus via 
TRI-STATE® bus drivers. If the data is 12-bit and the 
data bus is 8-bit, the data word must be broken into two 
bytes and addressed separately. The prime disadvantage 
of these DAU designs is that the computer must either 
enter a wait mode while data is readied or it can proceed 
with its assigned task, watch for a data-ready flag signal, 
and return for the data. 


From the standpoint of microprocessor system design, 
it is clearly desirable to access input data as if it were 
main memory, it is further oesirabie that input data 
access time be equivalent to that of main memory so that 
the processor need not enter a wait mode while data is 
readied for input. One attractive method of accomplish- 
ing this is to use one A/D converter (of a type containing 
TRI-STATE output data latches) on each input data 
channel. Henceforth I shall refer to this as parallel 
conversion. Figure 2 shows such a system containing only 
an address decoder and multiple A/D converters with all 
outputs wired in parallel onto the data bus. Note the 
absence of S&H modules. 

The advantages of this DAU system are the immediate 
data access and its simplicity. However, one's first 
thought on considering a parallel-conversion system 
might be that the cost of ADCs would exclude their 
consideration on a one-per-channel basis. But, although 
this may have been true in the past, currently available 
monolithic and hybrid ADCs are priced such that this 
system concept is entirely feasible. Furthermore, the 
converter price trend is definitely downward as more 
monolithic units are released, so the economic feasibility 
can only improve in the next few years, thus extending 
the application to an ever larger segment of the market. 
The ideal converter for use in the system of Figure 1 
includes converter, comparator, and buffered TRI-STATE 
output data latches in one- package. The unit would 


16-CH 

ANALOG 

DATA 



FIGURE 1. Random-Addressed Multiplexed DAU 
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FIGURE 2. Parallel Data Convarsion Concept 


operate in the continuous convert mode with the last 
data remaining in the output latches until the next 
completed conversion shifts new data into the latches. 
Valid latest data is thus always available for readout on 
the data bus except for a brief period when the data is 
being updated. In contrast, a converter without buffered 
output latches does not hold data after a start-conversion 
signal and so must be operated in the command mode 
with a wait for data after the converter is started. 


ADC, as in a parallel-conversion DAU, conversion must 
take place within the time it takes the input signal to 
change by ±% LSB or 1 part in For sine waves, the 
maximum rate of change is determined as follows: 

Av 


but 


In spite of the advantages of the parallel-conversion 
DAU, there is (at present ADC prices) a more cost- 
effective way of providing the same immediate memory- 
access mode of operation, particularly for 12-bit data. 
Figure 3 shows a multiplexed DAU with self-contained 
memory which will interface to computer systems in the 
memory-access mode without a wait period. 

The total package count of this system is lower than that 
of the parallel-conversion DAU, the cost/channel is lower, 
and the required space and power is lower. A disadvan- 
tage is that the accessed data may be as much as SOOjus 
old, compared to a possible 1-4/lis with parallel conver- 
sion. The key to the success of the system is the 
dedicated on-card 16x12 RAM. Neither does the 
system require a special ADC design with buffered 
output data latches. Main memory could, of course, be 
used instead, but then some machine time would be 
utilized as memory write time. This way, the latest 
data is always ready and waiting in the DAU (peripheral) 
memory, and software is considerably simplified. 

Before exploring any of the three systems in more 
detail, it is worth considering the system limitations, 
the economics, and the probable market segment which 
could be served by the three types of DAU described. 

The required data bandwidth has obvious strong effects 
on system cost and realization. The bandwidth of a 
sampled data system is limited by Shannon's sampling 
criterion and other practical considerations to, say, 

f = -- ^ - 

•max 

^ ^convereion 

which is 4 kHz for a 50jus conversion cycle time. 
However, when no S&H module is used ahead of the 


'^max 


2vpk 

2n-H 


therefore 


2vpk 
2^+1 At 


27tfnnax vpk 


and 


o-ln-H ) 

f = z 

'max 

^ ^conv 


For the same 50/is conversion time and an 8-bit accuracy 
requirement of ±’72 LSB, f^ax 'S 12 Hz. Figure 4 compares 
data bandwidth of 8- to 14-bit systems with and without 
S&H. The economic effect of adding an S&H module 
ahead of each ADC in a parallel-conversion DAU is 
obvious (possibly doubling the cost per channel of an 
8-bit system) as is the cost of significantly increasing 
conversion speed except by use of tracking converters 
(advantageous only in parallel-conversion systems). 

The conventional random-addressed DAU can serve any 
part of the data acquisition market where the task of the 
computer is light enough that the system can afford to 
enter a wait mode at data request. This wait period can 
be as low as 10-20ps if sufficient money is available for 
fast S&H circuits and fast ADCs, as high-speed compon- 
ents are traditionally quite expensive. Lower cost 
systems may require a wait period of 1 00-200 ps before 
data is available. At the expense of more complex soft- 
ware, the computer could remain busy during the period 
of data preparation, and would return for the data when 
it was made ready. The data bandwidth may be deter- 
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FIGURE 3. Multiplexed Immediate-Data-Access OAU 


mined from Figure 4. Sixteen channels of 10Hz data 
could be available if each channel were sampled once 
every 20 ms. This is a data throughput rate of 16ch x 
1/20ms = 800 Hz. The higher cost DAUs of this type 
have capability of 50-100kHz throughput rates. However, 
if the computer waits while data is made ready, it will be 
completely occupied with gathering data when the 
maximum throughput rate is utilized. 

The parallel conversion DAD without S&H circuits is 
destined to operate on low-bandwidth data as indicated 
in Figure 4. To be economically feasible the ADCs must 
be of low cost. This means an 8- or 10-bit successive 
approximation register (SAR) or a 12-bit integrating 
monolithic ADC must be used. New ADC designs using 
tracking counters could increase data bandwidth capa- 
bility over that possible with SAR counters. For purely 
economic reasons, then, use of parallel-conversion DAU 
systems will be limited to low bandwidth data - 10-30 Hz 
on 8-bit, 2-5 Hz on 10-bit, and less than 1Hz on 12-b.it 
systems. These bandwidth figures for 8- to 10-bit systems 
could be considerably improved, say by 8-10 times, if 
tracking converters were used in place of SAR converters. 
This definitely suggests that there is a need for low-cost 
tracking converters. Note that S&H circuits are not 
needed in the parallel-conversion systems. 

The multiplexed DAU with memory can serve any 
segment of the data market. It is limited in bandwidth 



FIGURE 4. Data Bandwidth vs. Conversion Time 


or data throughput rate principally by the S&H and ADC 
operating times, its cost per channel is only slightly 
higher than that of the conventional DAU, and it allows 
the computer to operate in the most efficient manner. 

A comparison of system costs must include the following 
for 'a 16-channel system. 


Parallel Conversion 

Random Addressed Multiplexed 

Multiplexed with Memory 

16 A/D Converters 

1 A/D Converter 

1 A/D Converter 

16 Anti-Aliasing Filters 

1 S&H Module 

1 S&H Module 

Control Circuits 

1 16-Channel Multiplexer 

1 16-Channel Multiplexer 

Additional power for extra converters 

16 Anti-Aliasing Filters 

16 Anti-Aliasing Filters 

Lower data bandwidth 

More complex control circuits 

1 16x12 RAM 

Simple software 

Longer data access time 

More complex control circuits 


Possibly more complex software 

High-speed data access 



Simple Software 
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FIGURE 5. Conventional DAU for 8080 


The future trends in DAU designs will include an 
increasing number of parallel-conversion DAUs, especial- 
ly as cost reductions appear on monolithic ADCs with 
TRI-STATE output circuits (or latches). We should also 
start to see some tracking converters in the low-cost 
monolithics with TRI-STATE output data latches. 
Expect to see multiplexed DAUs with memory appearing 
in the near future. Its simplicity from a circuit and 
software standpoint cannot long go unnoticed. 

RANDOM ADDRESSED DATA ACQUISITION UNIT 

A conventional, random-addressed, 16-channel, 12-bit 
DAU is diagrammed in Figure 5. The analog section 
contains a 16-channel analog multiplexer, a sample-and- 
hold block, and a 12-bit ADC. A more complete system 
might contain a differential multiplexer and/or a differ- 
ential (or instrumentation) amplifier preceding the S&H 
block. The data output circuits are arranged to interface 
an 8-bit data bus as found on an 8080 or 6800 micro- 
computer (/iC). Since the data word is 12 bits, the pC 
must accept it in two 8-bit bytes. Normally the pC would 
address the DAU with two consecutive address locations 
corresponding to a 0 and a 1 at the address LSB to load 
the two bytes of data. The DM8123 multiplexers are 
ideally suited to this use. They have TRI-STATE output 
circuits, and the channel-select input may be directly 
driven from the address LSB. If a 16-bit address bus were 
being interfaced, such as in the PACE pC, the output 
multiplexers would be replaced with DM8097 or equi- 
valent TRI-STATE output buffers (see Figure 11). In 
both instances, low-power versions of these parts, the 
DM81 L23 and DM80L97, could be used to drive a 
lightly loaded data bus. 

The address decoding is accomplished with a DM8161 
6-bit magnitude comparator looking at the six most 
significant address bits. These 6 bits are compared with 
an address code hard wired into a DIP header which can 
be different for each DAU card in a system. Comparing 
only 6 address bits allows a possible 64 cards in a 


single system and uses up to 64 pages of memory 
position. If this is not satisfactory, two address compara- 
tors ORed together (DM8163) could select from 12 bits 
of address. The magnitude comparator(s) plus the four 
address lines to the 16-ch MUX make up the complete 
address decoding. The output of the magnitude compara- 
tor(s) indicates when this DAU has been addressed, and 
the four address lines to the MUX select the 1-of-16 
channels of this DAU. 

This circuit is designed to interfa ce the 8080 pC. Thus, 
a memory read com mand M R DC must be received, and 
an acknowledgement XACK must be issued to indicate 
when data is ready. Operation is as follows: A valid 
address on address lines A-F causes comparator output 
Q to go low. This gates the inputs of the quad D latch to 
accept the 1-of-16 ad dress w ord from address lines 1-4. 
At the occurrence of MR DC the address is clocked into 
the quad D latch and presented to thej^6-ch MUX wh ich 
selects the addressed channel. When Q and MR DC are 
both low, the output of OR gate A goes low, which 
enables the XACK signal buffer. If the address LSB is 0 
(byte 1 of a 2-byte data request), OR gate B output goes 
low to trigger a one-shot. 

The one-shot circuits are a simple means of timing the 
sample period and the converter start commands. There 
are other methods (see Figure 15) of accomplishing this 
timing without the hazards associated with one-shot 
circuits; however, the simplicity of this scheme lends 
itself to easy understanding of the timing required. The 
first one-shot generates a sample pulse of 5-30ps as 
required f^ the S&H to acquire and settle to 0.^1% of 
value. Its Q output presets the single D latch (Q = 1). 
The trailing edge of this pulse returns the S&H to HOLD 
condition and triggers the next one-shot to generate a 
start conversion command of about 3ps. When the ADC 
completes conversion, its CC output goes low, thus 
clocking a 0 into the single D latch to reset its Q output 
low. Both inputs to OR gate C now being lo w will 
enable the output MUX and return a low on the XACK 









line indicating to the ijlC that data is ready. Address 
LSB = 0 selects the 8 LSB of the data word for presen- 
tation to the data bus. A subsequent address with LSB 
= 1 selects the 8 MSB of the data word, but will not 
trigger the one-shot or preset the D latch because the 
output of OR gate B will remain high. Since the output 
of OR gates A and C will be low, XACK is returned and 
the output MUXs are enabled to present byte 2 of the 
data word on the data bus. When MR DC returns high, 
the output circuits are disabled. If the 6-bit comparator 
does not see a valid address, no action is taken by the 
DAU. 

This represents the simplest possible DAU for interfacing 
to computers. The interface to the 8080 is one of the 
simplest. Only minor modifications are required to 
interface, for example, the 6800 or PACE /nCs (see 
Figures 9 and 11). The only tim ing ano maly in the logic 
system shown is that when the XACK buffer is enabled 
there will be a 10-40ns pulse of 0 output. The computer, 
however, does not act on an XACK signal at this time 
and so will enter a wait mode until XACK is returned 
later on. 

The analog signal section has purposely been omitted 
from this discussion of interfacing to processors because 
its details will depend upon analog signal levels, the 
possible requirement for differential channels, the pos- 
sible need of an instrumentation amplifier following the 
multiplexer, and S&H timing requirements. The analog 
section of the DAU may be made up of various com- 
ponents, depending upon the required performance and 
operating conditions. A pair of 8-channel multiplexers 
will give the flexibility of connecting as differential 
8-channel or as single ended 16-channel whereas a single 
16-channel MUX with space and wiring on the board for 
another 16-channel MUX would allow for either 32 
channels or 16 differential channels. A pair of AM3705s 
could be used for lowest cost where analog signals are no 
greater than ±5V. The S&H circuit could be monolithic 
LF198, hybrid LH0023, LH0043 or LH0053, made up 
of individual discrete and integrated circuits, or it could 
be any of several available modules. 


The ADC used in this system may be of a conventional 
design with speed and accuracy being the only important 
technical considerations. No special TRI-STATE output 
or output data latches are needed as the data is latched 
in the register until a new start conversion (SC) command 
is given. The ADC could be made up of an AD 1200 ADC 
building block plus DM2504 or MM74C905 successive- 
approximation register, it could be an ADI 210 plus 
LH0071 reference and appropriate MOS-TTL and TTL- 
MOS buffers, or it could be any one of a number of 
other ADCs on the market. 

Total power is about 2.8 watts and cost is about $9.50 
per channel for components as indicated in Table 1. 
Note that output drivers are standard TTL circuits 
whereas low power TTL may be used for lower power 
dissipation where a lightly loaded data bus is to be 
driven. 

PARALLEL-CONVERSION DATA ACQUISITION 
UNIT 

Parallel data conversion is likely the simplest possible nC 
data system concept which will effect immediate access 
to latest input data as if it were main memory. It may be 
treated as main memory by the processor and is only 
slightly more complex than the simplified system of 
Figure 2. The individual ADCs in Figure 2 include TRI- 
STATE output for direct wire ORing on the data bus. 
However, to make each capable of driving a heavily 
loaded system bus would require significant and un- 
necessary power dissipation in each ADC. Accordingly, 
except in minimally loaded systems, a separate set of 
TRI-STATE TTL output data buffers would be added to 
Figure 2. Small differences in the address decoder and 
control circuits will exist, depending upon which juC 
system will be used. 

The control circuits are exceptionally simple, being 
required primarily to accept the memory read command 
and to return a memory ready signal. The most complex 
part of the control circuits is that required of juC systems 
which accept data in two 8-bit bytes rather than in one 
16-bit byte, yet even this added complexity is minimal. 


Table 1 . Conventional OAU Power & Cost 




Pd <niW) 

$ (100s) 

1 - 

16-Channel MUX 

300 

19.55 

1 - 

S&H 

500 

74.50 

1 - 

ADC 

600 

40.00 

2- DM8123 . 

Quad 2-Input MUX 

800 

2.56 

1 - DM8161 

Hex Comparator 

250 

2.56 

1 - DM86L13 

Quad D- Latch 

30 

1.28 

1 - DM74LS221 

Dual One-Shot 

30 

3.00 

1 - DM74LS132 

Quad Schmidt NAND 

60 

2.00 

1 - DM7432 

Quad OR Gate 

100 

.49 

1 - DM74LS74 

Dual D F-F 

20 

3.00 

1 - DM8094 

TRI-STATE 4 X Buffer 

144 

.71 



2834 

150.05 




$9. 38/Channel 
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Table 2. Microprocessor System Characteristics 


Address Word Length 16-bit 


Data Word Length 


16-bit data/address 16-bit 
bus 


SC/MP 

12- or 16-bit 


Address & Data Polarity All chips are 1 = true; however, if Intel system bus drivers and receivers are used, 8080 system 
data and address bits are 0 = true. 


Address Strobe 


Memory Read Strobe MRDC = 0 to read 
data 

Maximum Clock Rate 2MH2 


NADS = 0 to set 
memory address 
latches 

IDS = 1 to input 
data 


VMA = 1 

(concurrent with) 

R/W = 1 to read 
data 


NADS = 0 


NRDS = 0 to read 
data 


Since fiC systems differ somewhat from one another, it 
is worth our effort to look at the hardware and software 
details and the system timing requirements of several of 
them when considering a DAU interface. From this 
consideration we can establish the desired function and 
characteristics of the ADCs, DACs, address decoders, 
control components, and pC interface signals. The 
following exercises include interfacing parallel conversion 
DAUs of 8- and 12 bits to the Intel 8080, the National 
PACE, and the Motorola 6800 microcomputer systems. 
Interface to other systems such as National's SC/MP will 
be similar. All request, control, and answer signals are 
considered along with the required signal polarities and 
timing relationships. Table 2 summarizes the important 
characteristics of these three systems. 

8080 Interface 

The 16-channel, 8-bit parallel-conversion DAD shown in 
Figure 6 will interface with an 8080 ^C system without 
a wait period in the memory-read cycle. This system can 
be built with existing components for about $10 per 


channel. It is a minimal system, capable of driving only 
a lightly loaded data bus, as the MM5357 ADCs can 
drive but a single TTL load. When heavier loads must be 
driven, two quad TRI-STATE output buffers will be 
needed. The address decoding uses a 4-line to 16-line 
decoder which selects the addressed channel from the 
four least significant (LSB) of address bits. A 6-bit 
address comparator compares the six most significant 
(MSB) address bits with a code hard wired into the code- 
seleet-header. The comparator output gates the 4:16 
decoder only if the proper memory page (1 of 64) is 
addressed. The comparator output, gated by the memory 
read command MRDC, inhibits the clock to prevent data 
change in the output latches during the data access 
period. Concurrence of the correct address and MRDC 
also returns a data-ready acknowledgement to the ptC 
via the TRI-STATE output of a buffer. No other logic 
is required; however, inverters are necessary in the ADC 
enable lines due to a sense mismatch in the 4:16 decoder 
output and the ADC enable inputs. The system is truly 
as uncomplicated as indicated in Figure 2. 



I I I I I I 

F E D C B A ~ 


I I I I I 

3210 MRDC 


ADDRESS BUS 


• NOTE: USE TWO DM74L04 HEX INVERTERS 
PLUS FOUR OF THE SIX INVERTERS 
OF THE DM8098 


FIGURE 6. 16-Ch, 8-Bit Parallel-Conversion DAU for 8080 
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FIGURE 7. 16-Ch, 12-Bit Paraiiai-Conversion DAU for 8080 


As 12-bit data is likely of greater interest in the market, 
the remainder of the discussion will consider the logic 
necessary to handle 12-bit data. Accordingly, Figure 7 
shows a 16-channel, 12-bit parallel-conversion DAU for 
the 8080. No part number designation appears on the 
ADCs because they are hypothectical units possessing 
the characteristics considered desirable in this applica- 
tion. The converters contain the DAC switches, ladder 
network, comparator, up/down counter (for tracking" 
conversion), control logic, and TRI-STATE buffered 
outputs. They operate continuously with the output 
data buffer updated at the end of each conversion. Such 
a converter containing CMOS logic could settle in less 
than 1-4/us (after an initial but longer acquisition period) 
without being costly to construct, and would thus 
provide 12-bit accuracy to I’/a LSB at a data bandwidth 
of 10-20 Hz. A single external buffered reference could 
suffice for all converter channels. An external gated 
clock could drive all converters. Address decoding is the 
same as outlined for the 8-bit system. The LSB address 
bit is used to select byte 1 or byte 2 of the 12-bit 


output data word by means of the two DM8123 quad, 
TRI-STATE, 2-input multiplexers. Address bits 1-4 are 
decoded into 1-of-16 select bits to enable the TRI- 
STATE output of the selected ADC. Since the 1-of-16 
output select of the DM75L154A decoder is 0 true, it is 
desirable that the ADC enable input be 0 true. Otherwise, 
16 inverters would be required. The control timing may 
be considered in reference to the 8080 timing require- 
ments shown in Figure 8. 

The DM8131 address comparator provides an output to 
gate the 4:16 decoder and to enable the DM8093 quad 
TRI-STATE line driver. This occurs (+30ns) only if the 
address is valid for this data card. If the address is valid, 
the 4:16 decoder accepts the address and the DM8093 
is set to accept the MRDC command at inputs 5 and 6 
{+250ns). The decoder output to the ADC enable lines 
is available (+180ns>, and valid data is available from the 
selected ADC (+330ns). As the data card must return a 
data ready signal (+440ns) to ’prevent extendi ng the 
memory access cycle, the DM8093 transmits the MRDC 



FIGURE 8. Timing and Control for 8080 
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back out to the nC on the XACK line (+300ns) in 
advance of the time required. AO is placed on the XACK 
line for the duration of the MRDC command. The 
MRDC signal also enables the output multiplexer enable 
lines (+300ns) via the DM8093. This signal also inter- 
rupts the clock drive to the. ADCs to prevent a change in 
data output during the remainder of the memory read 
cycle. A desirable built-in design feature of the ADC for 
this application might be a clock inhibit or data transfer 
inhibit operating from the EN input. Valid data is 
present on the data bus (+460ns) at least 200ns before 
it is required. Valid data remains stable until the end of 
the MRDC command when XACK and data output lines 
return to their normal high-impedance states. 

Data is placed on the data bus in two 8-bit bytes as 
controlled by the LSB address code. A 0 selects the 8 
LSB data, and a 1 selects the MSB data. Two consecutive 

memory addresses will then read the entire data word in 
two bytes. As there are only 12 data bits, zeros are 
placed on the remaining data lines. For 2s complement 
binary data coding of ± input analog signals, the 12th 
bit would be inverted and extended to the remaining 
data lines so that signals would appear as valid data to 
the microprocessor. 

Total address decode, control, clock, and output drive 
logic circuitry is contained in six DIP circuits (only one 
of 24 pins). To this must be added a code-select header, 
a reference, and 16 converters. Total power required is 

4.2 watts for 16 channels of 12-bit data from ±5V analog 
signals of 10 Hz bandwidth (see Table 3). Low Power 

TTL output drive capability would reduce power drain 
by 370mW. Total cost of parts (assuming a future price 
of $25/ADC) would run to about $26 per channel 
(see Table 4). 


Table 3. Power Required, 16-Channel, 12-Bit 





PD (mW) 



8080 

6800 PACE 

16- 

ADC 


3200 

1 - LH0071 

Reference 


45 

1 - DM74LS132 

4 X 2- Input NAND Schmidt 


60 

1 - DM74L154A 

4:16 Decoder 


24 

1 - DM8131 

6-Bit Comparator 


250 

1 - DM8093 

4 X Buffer 

170 


or 1 - DM8099 

6 X NAND Buffer 


175 

or 3 - DM8097 

6x Buffer 


975 

2 - DM8123 

4 X 2-Input MUX 

400 

400 

or 1-DM86L13 

4 X D- Latch 


30 



4199 

4154 4584 


Table 4. Cost of Components. 16-Channel, 12-Bit 





$ (100s) 



8080 

6800 PACE 

16- 

ADC 


400.00 

1 - LH0071 

Reference 


5.00 

1 - DM74LS132 

4 X 2-Input NAND Schmidt 


2.00 

1 - DM74L154A 

4:16 Decoder 


2.46 

1- DM8131 

6-Bit Comparator 


2.56 

1 - DM8098 

6 X Inverter 

1.65 


or 1 - DM8099 

6 X NAND Buffer 


1.70 

or 3 - DM8097 

6 X Buffer 


5.55 

2- DM8123 

4 X 2-Input MUX 

2.56 

2.56 

or 1-DM86L13 

4 X D-Latch 


1.28 



416.23 

416.28 418.85 




$26/Channel 
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6800 Interface 

For other juC systems, the logic will change slightly. 
Figure 9 shows the logic section of the DAU of Figure 7 
modified as necessary to interface with the 6800 juC. 
The 6800 timing and control signals are shown in Figure 
10. With the 6800, the address information, the valid 
memory address VMA signal, and the read/write W/R 
signal all come up approximately simultaneously and 
remain for about one clock period of Ijus (min.). The 
data need not appear on the data bus until 100ns 
thereafter. The valid address decoding is accomplished 


by ANDing the VMA and R/W signals together in a 
TRI-STATE 2-input AND gate. When enabled by the 
comparator output, this gate returns a READY signal to 
the pC and enables the output multiplexers. The 
appropriate data byte is selected by the LSB address bit 
as with the, 8080 system. The necessary 10ns data hold 
time is provided by the ADC and output multiplexer 
disable delays. The remainder of the DAU is identical to 
that of Figure 7. Cost and power required are also 
similar to those of the 8080 system interface. 



TO 

DATA 

BUS 


FIGURE 9. 16-Ch, 12-Bit Parallel-Conversion DAU for 6800 



FIGURE 10. Timing and Control for 6800 
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PACE Interface 

Figure 11 shows the logic section of the DAU of Figure 
7 modified to interface with a PACE /iC. The PACE 
timing is shown in Figure 12. Since the PACE /iC has but 
a single address/data bus, address latches are required for 
address decoding. The DM8131 address comparator 
contains output latches, but the DM74L154A 4:16 
decoder does not, so a quad latch is inserted ahead of the 
4:16 decoder. The latches all set on the rising edge of 
the NADS signal provided by PACE during the time that 
address information is on the bus, and drop out on the 
next NADS signal. Comparator output applied to gate 
the 4:16 decoder provides an enable ADC signal lasting 
until the falling edge of the next NADS pulse. The IDS 
signal ANDed with the comparator output enables the 
TRI-STATE output buffers and inhibits the clock. An 
additional MSB inverter would be needed for ± analog 
signals in order to provide the 2s complement code. 
Total address decode, control, clock, and output drive 
circuitry is contained in seven DIP packages, one more 
than required for the 8080 system interface. Total power 
and cost are comparable to those given for the 8080 
system interface. 


ADC CHARACTERISTICS 

The ADC . for use on a parallel-conversion DAU must 
contain TRI-STATE output data latches. Otherwise it 
may be conventional. The MM5357 was designed for 
direct connection to a data bus, therefore it contains the 
necessary output latches. At this writing there are other 
ADCs with the TRI-STATE output latches appearing on 
the market, and more can be expected. The MM5357 is 
nearly ideal for use in an 8-bit parallel-conversion DAU. 
It would be even rpore suitable to this use if it were a 
tracking converter, and the polarity of its enable input 
and of its data output were of opposite polarity. The 
data polarity is of lesser importance as the bus drivers 
probably needed may as well be inverting as non-inverting 
except for common usage. The enable polarity should 
match the decoder output to obviate the need for 16 
inverters (3 logic packages, though of little cost). See the 
later discussion of ADC hardware for additional thoughts 
on this subject. 

This parallel-conversion data system has data bandwidth 
limited to about 10 Hz for 8-bit SAR converters, but 
may be increased to 150-300 Hz with 8-bit tracking 





NADS 


IDS 


FIGURE 11. 16-Ch, 12-Bit Parallel-Conversion DAU for PACE 



FIGURE 12. Timing and Control for PACE 
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converters. 12-bit data bandwidth will be 1/16 that of 
the 8-bit systems. On the other hand, no S&H module 
is required. Data rates could be considerably increased if 
S&H modules were added to each channel; however, 
costs per channel would more than double. For use with 
S&H modules, SAR logic converters would be faster 
than tracking types, allowing data bandwidths of over 
600Hz/channel for 12-bit data. 

MULTIPLEXED DATA ACQUISITION UNIT WITH 
MEMORY 

A multiplexed data acquisition system containing 
memory is probably the most cost-effective way of 
providing an immediate data-access interface to proces- 
sors. The processor may address the peripheral data- 
1 1^1 univ vO irr^mcciiG^G cio^G vvitiMCw* 

entering a wait mode, just as if it were accessing main 
memory. Latest valid data is always present within the 
OAU memory which is updated at a rate determined by 
the channel multiplexer rate and ADC conversion speed. 
There is no need to write subroutines into processor 
software or firmware to address and request data from 
the peripheral, resume its assigned processing task while 


watching for a flag set by the peripheral indicating that 
data is ready, and returning to accept data from the 
peripheral. 

The multiplexed DAU with memory shown in Figure 3 
takes care of routinely updating its memory by sequen- 
tially sampling each data channel, digitizing the channel 
signals, and writing data into its self-contained memory. 
When the DAU is interrogated, the sequential process is 
momentarily interrupted, the RAMs are addressed by the 
processor, and data is read out to the data bus. The 
memory can be three each DM8599 16x4-bit RAMs. 
These have TRI-STATE outputs, so can connect directly 
to the data bus. Note that the RAM inverts the data bits 
from the ADC. The RAMs are available in low-power 
TTL to drive a lightly loaded data bus, or they are 
available in Schottky versions for driving higher speed 
systems. In fact, almost the entire logic system could be 
realized in Schottky circuits, which should allow inter- 
facing even the new fast bipolar pCs without a wait cycle. 

The MUX sequencing circuits are shown in Figure 13. 
When the pC is not accessing memory on the DAU, the 
16 data channels are scanned in continuous sequence. 



DATA 

OUT 




0 2 4 6 8 10 12 50 

FIGURE 14. Timing for One-Shot Sequencing 
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Data on each channel is sampled and held in the S&H 
module while the ADC converts the analog data to 
digital. At the completion of conversion, the digital 
output of the ADC is written into the RAMs before the 
multiplexer selects the next channel. The timing and 
sequencing of channels is accomplished with a 4-bit 
binary (-r 16) counter and three one-shot pulse genera- 
tors. Where one-shots are undesirable, an alternate 
approach using shift register timing could provide the 
same function. A valid address output from the address 
comparator switches the RAM address input from the 
-^16 counter to the address bus input, thereby addressing 
the RAM to the desired channel for data readout. If the 
data conversion sequence is in the memory write 
condition, the gate applied to WE prevents switching the 
MUX to the address bus or returning an XACK signal 
until the memory has been loaded. Thereupon, the 
sequence is interrupted as outlined above. The inter- 
ruption of the sequence lasts for about 1300ns (8080 
system) while the address is valid. 

The sequential data conversion cycle is shown in the 
timing signals of Figure 14. The conversion-complete CC 
output pf the ADC triggers a one-shot to generate a 
200ns memory write pulse. The trailing edge of this, 
pulse advances the address -r 16 counter to the next 
channel and triggers a second one-shot to produce a lO/ts 
sample period. At the completion of the sample period, 
the S&H goes into hold mode and a third one-shot 
generates a 3/is start conversion SC pulse. When the 
DAU is in the command read mode, a 0 appears at B 


trigger input to the first one-shot. If a CC sTgnal occurs 
during the time the 0 is present on the B input, the one- 
shot will not be triggered until the B input returns to a 1. 

An alternate sequencing circuit without one-shot circuits 
is shown in Figure 15 with timing relationships in 
Figure 16. It makes use of a shift register and exclusive- 
OR gates to generate the gates needed to write into 
memory, sample and hold, and start conversion. The 
ADC clock is generated at twice the desired clock 
frequency and divided by 2 in a D flip-flop. In this 
manner, the minimum gate width is 1/4 of the ADC 
clock period (620ns in this example). The CC signal is 
clocked into a D flip-flop with a delay of 620ns. The 
delayed output clears the shift register (SR) and is 
clocked into the SR after an additional 620ns delay. 
An exclusive-OR of the SR input and Q1 output 
generates a 620ns gate to write data into the RAMs. 
The trailing edge of this WE gate clocks the 16 counter 
to advance the MUX and RAM address to the next 
channel. Exclusive-ORing of SR Q1 and Q7 produces an 
8.75jus sample gate. (If the acquisition and settling time 
of the S&H is greater than 8.75ius, additional circuit 
complexity is required.) Exclusive-ORing of Q7 and Q8 
produces a synchronized 1.25/lis gate to start the ADC. 
This circuit may not be the most versatile or elegant for 
the purpose. For those applications with longer S&H 
acquisition times or other requirements, some, alternate 
circuit may be designed if that of Figure 15 is 
unacceptable. 


)DH>‘ 


Q7 Q8 01 SA SBaLRI 


4BIT 
ADDRESS 
TO RAM & MUX 


FIGURE 15. Sequencing Logic with SR 

JTJTJlJTJlJTnJlJ^^ 








The /u-computer interfaces shown in Figures 17 and 18 
are similar to that of Figure 5. The PACE interface is seen 
to be slightly less complex than that of Figure 17 for 
8-bit data-bus machines. A single DAU card with plug-in 
or strap options could be built to interface any of the 
three /LtCs considered. Such a universal circuit is shown 
in Figure 19. This circuit also includes an option to 
provide binary output for unipolar analog signals or 
complementary binary output for ± signals. In the case 
of binary output, the 13-1 6th data bits are set to 0. In 
the case of complementary binary, the sign bit is 
extended to the 13-16thdata bitsfor valid recognition by 
the nC. 

The total dissipation is 3,5 watts and cost is $11 per 
channel as shown in Table 5. Both are only slightly 
greater than those for the conventional DAu. 

The ADC desired for this application is similar to the 
conventional ADC except that the ADC data output 
should be complementary to comprensate for the data 
inversiori within the RAMs. The AD1210 or AD1200 are 
thus ideal choices for an ADC in the multiplexed DAU 
with memory. 


CONVERTER CHARACTERISTICS 

Each approach to the DAU requires different character- 
istics of the ADC. Table 6 summarizes the requirements 
for each of the three DAU types. The sequential or 
addressed DAU types require similar ADCs. If the 
conventional addressed DAU must utilize bus drivers, 
the desired ADC characteristics are identical to those for 
the sequential D.AU with memory. Only the parallel- 
conversion DAU is seen to require buffered TRI-STATE 
output latches. 

By far the most important characteristic of an ADC for 
use in a parallel-conversion DAU is that it have buffered 
TRI-STATE output latches. It is desirable that it also 
have the other characteristics checked in Table 6. Items 
1 and 2 are by far the most important of the desired 
characteristics. The need for item 1 has been discussed. 
TTL compatible control and data signals are desirable so 
that TTL-MOS and MOS-TTL interface buffers are not 
required between the ADC and the rest of the system. 
Dual output strobing makes it possible to vvire-OR 
interface directly to an 8-bit data bus or to use only an' 
8-line buffer without the need for the output multi- 
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FIGURE 17. Address Comparator and Control for 8080 (6800) 
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FIGURE 18. Address Comparator & Control for PACE 
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FIGURE 19. Multiplaxsd Immediate-Data-Access DAU 


Table 5. Power & Cost, 16-Channel, 12-Bit Sequential with Memory 




Pd (mW) 

$ (100s) 

1 - 

16-Channel MUX 

300 

19.55 

1 - 

S&H 

500 

74.50 

1 - 

ADC 

600 

40.00 

1 - LH0070 

Reference 

45 

5.00 

3 - DM8599 

256-Bit RAM 

1200 

15.36 

1 - DM8097 

6 X Buffer 

325 

1.65 

1 - DM8131 

6-Bit Comparator 

250 

2.56 

1 - DM81 L23 

4 X 2-Input MUX 

20 

2.00 

1 - DM74LS27 

3 X 3-Input NOR 

17 

3.00 

1 - DM7402 

4 X 2-Input NOR 

55 

.35 

1 - DM74 L32 

4 X 2-Input OR 

12 

.64 

1 - DM86L93 

•^16 Counter 

25 

2.11 

2- DM74LS221 

2 X One-Shot 

60 

6.00 

1 - DM74LS132 

4 X NAND Schmidt 

60 

2.00 

1 - DM86L13 

4 X D- Latch 

30 

1.28 


3500 176.00 

$1 1 /Channel 
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plexers shown in Figure 5 et. al., although a separate 
buffer is required in most systems. Tracking operation 
provides the higher speed useful in a conversion circuit 
without an S&H. Inhibiting data transfer to output data 
latches when the output is enabled prevents changing the 
output code while data is being read from the data bus. 
This function can be accomplished with an external gate, 
but could be convenient if handled within the ADC 
logic. Straight binary (not complemented) output is 
desired for all pC interfaces (except the 8080 when 
operating with Intel system bus drivers and receivers). 
As it may be necessary to add TRI-STATE line drivers 
to drive the data bus, data inversion can be handled by 
inverting buffers when required. The availability of both 

Q and Q outputs on the MSB simplifies data readout as 
binary or 2s complement without adding an external 
inverter. Table 6 has been arranged in the approximate 
order of preference for parallel-conversion DAU use; the 
preference will be different for multiplexed data. 

The National MM5357 is the choice for an 8-bit ADC 
having buffered TRI-STATE output latches and TTL 
compatibility when converting ±5 or 0-5V analog inputs. 

If converting 0-10V inputs, it becomes 10V CMOS 
compatible. Several monolithic ADCs of 8 to 12 bits 
have been announced. These monolithic converters and 
future versions of them promise to bring converter 
prices down to a level which will make parallel-conversion 
economically feasible. Several hybrid converters have 
also been announced with attractive prices; however, it is 
the monolithics which promise the lowest ultimate cost. 
Features of several of these new products are compared 
in Table 7. Although only the MM5357 and the AD7550 
are suitable in present form, their prices and character- 
istics show that the desired attributes are and will be 
possible at the needed prices. 

The future ADC most suited for use in a parallel- 
conversion DAU might appear as in Figure 20. This 

Table 6. Desired A/O Converter Characteristics 




Parallel 

Conversion 

Sequential 
w/ l^mory 

Addressed 
w/o Memory 

Buffered TRI -STATE Output Data Latches 


X 


? 

TTL-Compatible Control & Data Signals 


X 

X 

X 

Dual Output-Enable (Bits 0-7 & Bits 8-11) 


X 


X 

Counter Logic 


UP/DN 

SAR 

SAR 

Internal Comparator 


X 

X 

X 

Both Q & Q Outputs on MSB 


X 

X 

X 

Binary Output Polarity 


Data* 

Data 

Data* 

Busy Output (TRI-STATE w/ Enable) 


? 


X 

Internal Clock 



X 

X 

Continuous Recycle when CC = SC 


X 



Inhibit Data XFR to Latches when Enabled 


X 



* Unimportant if Buss drivers used. 





Table 7. Low-Cost Monolithic and Hybrid ADCs 



National 

MM5357 

Analog Devices Teledyne 

AD7570L 8702 

National 

AD1210 (Hybrid) 

Analog Devices 
AD7550 

Number of Bits 8 

10 

12 

12 

13 

Cost (in 100s) $7.95 

$69.00 (1-49) 

$29.50 

$24.95 

$25.00 

Conversion Method Potentiometric 

R 2R 

Differential Charge 
Balancing 

R-2R 

Integrating 

Logic Type PMOS SAR 

CMOS SAR 

CMOS Integrating 

CMOS SAR 

CMOS Quad Slope 

Conversion Time 25ps 

20ps + Comp. 
Settling 

20 ms 

130ps 

40 ms 

Logic Interface at 5V TTL 

Analog Sig. 0-10 V CMOS 

TTL 

TTL/CMOS 

TTL 

TTL 

TTL 

CMOS 

TTL 

TTL/CMOS 

External Circuits Required Ref + Clock 

Ref -t- Comparator Ref 

Ref + Clock 

Ref 

Output Buffered Latch? Yes 

No 

Yes 

No 

Yes 

TRI-STATE Output? Yes 

Yes 

No 

No 

Yes 

Separate Output Enables? NA 

Yes 

Not Strobed 

No 

Yes 

Output Code Inverted 

Normal 

Normal 

Inverted 

2s Complement 

Power Dissipation 170mW Dynamic 

lOmW Standby 
+ Dynamic 
+ Comparator 

20mW Dynamic 

140mW Dynamic 

lOmW Dynamic 
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FIGURE 20. Tracking ADC for Parallel-Conversion DAU 


design meets all the goals of Table 6. It could run at a 
clock rate of 0.25-1 MHz (1-4jus conversion time) 
because it is a tracking converter, it contains TRI- 
STATE buffered output data latches, the separate high 
and low bit-enable lines allow two-byte operation of an 
8-bit data bus, the output latches will not change state 
when the output is enabled, and the CC and SC 
terminals may be strapped for continuous conversion 
without missing a clock period. An 8- or 10-bit converter 
and possibly a 12-bit converter of this type could be 
built on a single chip without much difficulty.. If not, 
a hybrid or two-chip design is practical. Where speed is 
not of importance, monolithic 10- or 12-bit converters 
can be built with integrating or voltage-to-frequency 
conversion techniques. The integrating technique pos- 
sibly allows the greatest accuracy with the least circuitry, 
and is a prime contender for the application. As the 
integrating ADC utilizes both linear and digital circuits, 
it is normally of multi-chip design. However, as tech- 
nology advances, it will become increasingly practical to 
produce the low-drift, low-offset amplifiers, integrators, 
and current sources required of a 12-bit ADC on a single 
reasonably small chip along with the necessary logic. 


A two-chip approach would likely be the choice today. 
We will certainly see some of these desired design 
features aprpearing on ADCs in the near future. 

As far as ADCs and DACs are concerned, the entire 
makeup of their internal logic sections is different from 
that of conventional converters of today (except for the 
MM5357 and AD7550). Tables 6 and 8 outline the 
desired characteristics of ADCs and DACs for parallel- 
conversion and multiplexed systems. Figures 20 and 21 
indicate the logic required. The ADC of Figure 20 is 
suitable for relatively high speed data acquisition without 
S&H circuits, while that of Figure 21 is suitable for 
slowly varying data only. 

DATA DISTRIBUTION SYSTEMS 

Until now, the discussion has centered entirely around 
the data acquisition end of the system. At first thought, 
the data distribution may seem almost trivial. However, 
there is still the address recognition and decoding plus 
the control functions. The conventional data distribu- 
tion unit (DDU) has used a single DAC, a multi-channel 
analog demultiplexer, low-pass filters and possibly S&H 


Table 8. Desired D/A Converter Characteristics 

Parallel 

Conversion 


Hi-Z Digital Input Circuits x 

Strobed Data Input Latches x 

Dual Input Data Strobes (Bits 0-7 & Bits 8-11) x 

Optional Internal Inversion of MSB x 

Internal Output Amp & FB Resistors x 

Internal Reference ? 


Multiplexed 

System 

X 

X 

X 

X 

7 

X 
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——5 j 

STROBE 


En EN 


0-7 8-11 



TRI-STATE 

OUTPUT 

DATA 


BUSY EN 
BUSY 


EN EN 
0-7 8-11 


FIGURE 21. V-F ADC for Paralial-Conversion DAU 


circuits on each channel reconverted to analog form. 
Such a system could benefit from a DAC with input data 
latches and separate (double-byte) input gating or 
strobing controls while a parallel-conversion DDU has 
even more need of these input characteristics. 

The parallel-conversion DDU shown in Figure 22 would, 
if constructed with available DACs, require 12 bit input 
data latches ahead of each DAC. The characteristics 
desired of a DAC for this use are listed in Table 8. High 
impedance digital inputs prevent loading the data bus 
while a strobed input data latch allows entering data 
only in the addressed DAC and holding it until updated 
(thus performing the function of DAC and S&H). 
Separate input data strobes for low and high bits are 
used for the same reason as with the ADC, for alternate 
enabling on successive input data bytes. Figure 23 out- 
lines the desired DAC for use in a parallel-conversion 
DDU. 

The DDU address decoding and complexity is similar to 
that of the DAU. Input data strobing separated as 8 LSB 
and the remaining MSB is an advantage when used on 
8-bit data bus systems. The cost per channel is essentially 
that of the DAC used. Likewise, for power dissipation. 
Practicality will be entirely dependent on ultimate cost 
of the converters. Advantages over a demultiplexed 
system are that only minimal output filters are required 
and that an output amplifier per channel is not required 
(already exists in each DAC). 


CONCLUSION 

Each type of DAU described exhibits unique advantages 
as indicated in the comparisons of Table 9. 

Further reduction in the costs of monolithic converters 
will make the parallel-conversion type of DAU attractive 
where low-speed data is handled. For 8-bit data, this 


type of DAU is extremely attractive at this time because 
the DAU cost per channel is essentially that of an ADC 
which is as low as $8 in lots of 100. 

It would seem that the multiplexed DAU with memory 
exhibits all of the advantages of the conventional 
random-addressed DAU plus all those of the parallel data 
conversion DAU except that the data in any specific 
channel may be older. Offsetting this single comparative 
disadvantage are significantly lower cost per channel, 
lower power requirements, and no requirement for 
special ADCs with buffered output latches. The multi- 
plexed approach with memory is only slightly more 
complex or costly than a standard DAU, yet it brings 
the great advantage of high-speed immediate data access 
with significant cost savings over the parallel conversion 
technique. 

Although the character of an ADC or DAC used in a 
parallel-conversion data system differs markedly from 
those used in the usual multiplexed data system, the 
processor interface requirements are similar or identical. 
The sense of juC bus control signals is of relatively minor 
importance so long as they are standardized among the 
several fiC units available. Positive-true data and address 
signals are possibly a slight advantage over zero-true 
signals when TRI-STATE circuits are used. For the 
multiplexed system described, data inversion through 
the RAM would suggest the advantage of complementary 
binary output data from an ADC. 

Conventional ADCs and DACs available today (except 
the MM5357 and AD7550) do not have the character- 
istics needed for parallel-conversion systems. However, 
this picture is changing as more units are designed for 
direct data bus interface. Fortunately, however, the 
multiplexed DAU with memory does not require the bus 
oriented type of ADC. There is at least one available 
DAC which includes the dual-strobed input data latches 
suggested for direct data bus interface; I would expect to 
see others appearing in future designs, both monolithic 
and hybrid. 
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TO ADDRESS BUS 


FIGURE 22. ParalM-Convarsion DDU for 6800 or 8080 



FIGURE 23. OAC for ParalM-Convorsion DAU 


Table 9. Comparison of Three Types of DAU 


Features of DAU 16-Channel, 

Conventional 

Parallel-Conversion 

Multiplexed 

12-Bit 

Random- Addressed 

Without S&H 

With Memory 

Approx. CompKjnent Cost (100s) 
(based on a $25 ADC) 

$9.38 

$26 

$11 

Approx. Power Dissipation 

2.8W 

4.3W 

3.5W 

Data Bandwidth/Channel 

200 Hz 

10Hz (tracking: 

200 Hz 

Iconv “ 50^xs 
facp (S&H) “ lO^s 


fconv ~ 


Data Access Time 

60|us 

< 0.5jus 

< 0.5ms 

Software 

60pts delay or subroutine 
and return on flag 

as memory access 

as memory access 

Logic Interface Complexity 

No. of 1C Packages 

9 DIP 

6DIP 

13 DIP 

ADC Requirement 


TRl -STATE buffered 
output data latches 


Manufactured under one or more of the following U.S patents: 3083262 , 3189758 , 3231797 . 3303356, 3317671, 3323071, 3381071. 3408542 , 3421025 , 3426423 , 3440498, 
3566218 , 3571630, 3575609. 3579059 . 3593069. 3597640. 3607469 , 3617859 , 3631312, 3633052 , 3638131, 3648071, 3651565 , 36932^8, 

3518750, 3519897, 3557431, 3560765 

National Semiconductor Corporatton 
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A Low Component Count 
Video Data Terminal Using 
the DP8350 CRT Controller 
and the INS8080 CPU 

INTRODUCTION 

The DP8350 is an I^L — LS technology integrated 
circuit, designed to provide all control signals for a 
cathode ray tube (CRT) display system. This application 
note explains a system using the OP8350 and the 
INS8080 microprocessor. The design philosophy shows 
how the DP8350 interfaces to the INS8080, completing 
the function of a video data terminal with a minimum 
component count. After reading and understanding this 
applicaticrs nets the reader wii! realize the ease and 
flexibility of designing video terminals with the DP8350*. 
To thoroughly understand this application note the 
reader must be familiar with the DP8350 and the 
INS808C microprocessor. 

The video data terminal described is divided into the 
following sections, (Figure 1). 


National Semiconductor 
Application Note 199 
Al Brilliott 
August 1978 



the CPU and the CRTC eliminates the need for line 
buffers. 

THE CHARACTER GENERATOR 

The character generator consists of 3 elements: an 
address latch to hold the input address to the character 
ROM allowing for the access time of the ROM; the 
character ROM that stores the ASCII character in a form 
for parallel to serial conversion by the shift register; 
the shift register converts the character ROMs parallel 
output to serial form. The serial output from the shift 
register is the true video output, modulating the video 
monitors electron beam which writes characters on the 
screen. All of the 3 elements of the character generator 
are combined in the DM8678, (Figure 3). The DP8350 
CRTC provides all the control signals for the DM8678. 


The DP8350 CRT controller (CRTC). 

The 8080 tx? system which includes ROM, RAM. 
interrupt instruction port, oscillator, and control 
support chips. 

The character generator. 

The communication element. 

The keyboard and baud rate select ports. 

THE CRTC 

The DP8350 generates all the required control and 
timing signals for displaying video information on the 
video monitor. Here is a summary of the controller's 
functions: 


THE COMMUNICATION ELEMENT 

The INS8250 is the asynchronous communication 
element (ACE) for the data terminal. The ACE allows 
the CPU portion of the data terminal communication 
with peripherals or host computers at the correct baud 
rate. (Figure 1). The ACE is programmed by the CPU to 
send and receive serial data at the standard baud rates 
from 110 to 4800 baud. The ACE, in conjunction with 
the DS1488 and DS1489 line drivers and receivers, also 
provides full RS232C synchronous communication if 
higher baud rates are desired. System communication 
speed must always be considered to insure the baud rate 
does not exceed the time required for the CPU to 
process a data byte. Asynchronous communication 
at baud rates higher than 4800 are possible by adding 
a line buffer. 

SYSTEM INITIALIZATION 


Dot clock, control, and counter outputs for the 
character generator. 

Bidirectional RAM address refresh counter for 
refreshing the video RAM and allowing microproces- 
sor loading to the internal DP8350 registers. 


Application of the terminal's power supply resets the 
microprocessor, the communication element, and the 
CRT controller. Resetting the ACE is necessary to clear 
the interrupt. Resetting the CRTC is not absolutely 
necessary since the microprocessor loads the cursor and 
top of page registers in the initialization routine. 


Direct drive horizontal and vertical sync signal 
outputs. 

Direct cursor address location output. The cursor is 
internally delayed or pipelined, allowing for the 
access time of video RAM and the character generator 
ROM, (Figure 1). 

THE CPU 

The microprocessor provides CRTC, operator, and ex- 
ternal machine control for the system. When the CRT 
controller is not actively refreshing the video RAM, 
(i.e., during vertical retrace or blank scan lines), the 
microprocessor is enabled for system housekeeping, 
(Figure 2). This method of multiplexing the RAM with 
^he DP8350 is equivalent to the INS8276 


Following the reset all interrupts are disabled to avoid 
unwanted interrupts from the CRTC, ACE, or I/O ports. 
Refer to the initialization routine in the flowchart. 

The stack pointer is loaded to the bottom of scratch pad 
RAM (3FFFH) for use as the register save pointer, 
(Figure 4). 

The entire RAM is written with ASCII spaces generating 
a cleared screen. After completion of the screen clear 
loop the CPU writes OOOH to the cursor and the top of 
page registers in the DP8350 CRTC. The routine homes 
the cursor to the upper left corner of the screen. The 
top of page register was loaded with OOOH, therefore, 
the video RAM is refreshed by the CRTC from that 
starting address to the last address on the screen of video 
RAM (1920 characters). 
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^NEW ROW START INTERRUPT 
OCCURS WHEN THE LINE COUNTER 
OUTPUTS INCREMENT TO LINE 8. 
THE OP8350 ROW START REGISTER 
IS THEN LOADED WITH THE NEXT 
STARTING ROW ADDRESS DETER- 
MINED FROM THE NEW ROW START 
LOOK UP TABLE IN RAM. 


FIGURE 2. Row Start Interrupting and Multiplexing the INS8080 with the DP8350 


ADDRESS 

STROBE 

DBS 

0B4 

OB3 

DB2 

OBI 

DBO 

CLOCK 

CONTROL 

5V 

LINE 

CLOCK 

Cle^ 



OUTPUT 

ENABLE 


FIGURE 3. DM8678 Character Generator Block Diagram 



The CPU is ready to perform the communication element 
(ACE) load routine. First, the baud rater divisor for the 
ACE must be determined. The baud rate select switch 
■is read providing a code which corresponds to the ap- 
propriate 16-bit divisor for the ACE. This divisor 
determines the baud rate at which the ACE will com- 
municate. Any additional programming requirements 
needed for the ACE to communicate with host computer 
systems could also be done at this time. The software in 
this system does not contain any additional programming 
for the ACE. There are many programming modes 
related to the ACE. Details of these modes are beyond 
the scope of this application note. 

The row start look-up table, (Figure 5), is loaded up by a 
simple algorithm that loads and adds the data for 
referencing a row number to that row's starting address. 
The reference table, (Figure 6}, is initialized next by 
direct loading. This table provides the CPU with top of 
page, bottom of page, next row load, cursor row, and 
scratch row numbers for system housekeeping. 

Finally, the new row start and vertical interrupt latches 
are cleared, (Figure 7). The register pointers are loaded 
and the CPU is forced in a wait loop with interrupts 
enabled. 

NON-SEQUENTIAL ADDRESSING 

The data terminal described here was designed for 
non-sequential starting row addressing. In many systems 
sequential row addressing is used. If a character row 
consists of 10 scan lines the RAM is addressed 10 
repetitive times from OOOH through 04FH, (Figure 2). 
The next row is refreshed in the same manner from 
050H to 09FH. The starting row address is sequential 
OOOH, 050H, OAOH— EBOH for row numbers OH, IH, 
2H,— 2FH, respectively. Non-sequential row addressing 
would be equivalent to 050H, OOOH, OAOH— EBOH for 
row numbers IH, 0H,-2FH, respectively, (Figure 4j. 

In conjunction with the CPU, non-sequential row 
addressing is quite easily accomplished with the DP8350 
since this is one of the features designed into the part. 
Accomplishing this task basically requires the following 
sequence of events. Assume the CRTC has finished 
writing a video row in the middle of the monitor's 
screen. This system has a 5 x 7 character font in a 7 x 10 
field, (Figure 2). At the completion of the last video 
scan line 7 the CRTC line counters continue to count 
the last 3 lines. Video is not present since the character 
is only 7 scan lines high. The blank scan lines are 7, 8, 
and 9 permitting the CRTC address outputs to be 
TRI-ST ATED®, allowing the CPU to run. When the line 
counter outputs increment to scan line 8 an interrupt 
signals the CPU. The interrupt occurring is the new row 
start interrupt. The interrupt routine fetches the next 
CRTC row number from the reference table (Figure 6). 
This number is converted to the new starting row 
address, explained later, and loaded to the CRTC row 
start register. The CPU finishes the routine by clearing 
the .interrupt, readying itself for the next new row start 
interrupt. The entire routine takes 1 scan line of time, 
approximately 64 jus. The CRTC continues to scan 
the video RAM from that new starting address on 
for the next 7 repetitive scan lines of the next row. 
Many advantages become apparent using the non- 
sequential addressing scheme. Scrolling up or down 
with the cursor always on the screen may be done 


faster and easier from a hardware/software standpoint. 
Exchanging one row with another row is fast since 
it is not necessary to rewrite the video RAM. Row 
swapping is useful for higher end terminals requiring 
row editing functions. 


ADDRESS MAP 



FIGURE 4. RAM Organization 
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MEMORY REFERENCE TABLES 

Page 1 Page 2 




FIGURE 5. New Row Start Look Up Table 


COMMAND 

FUNCTION 

OUT 

40 

Clear new row start and vertical 



interrupt latches 

IN 

80 

Read keyboard 

IN 

40 

Read baud rate select switch 


FIGURE 7. Input/Output Space 


FUNCTION 

ADDRESS 

DATA 

INITIALIZED 

DATA 

Last Row # 

3F60 

XY 

17 

8080 Row # 

3F61 

XY 

00 

First Row # 

3F62 

XY 

00 

Character # 

3F63 

XY 

00 

CRTC Row # 

3F64 

XY 

00 

Row Save # 

3F65 

XY 

00 

Temp. 1 

3F66 

XY 

00 

Temp. 2 

3F67 

XY 

00 


FIGURE 6. Reference Table 


DEVICE 

ADDRESS* 

ROM 

RAM 

CRTC 

ACE 

0000 to OF FF 

3000 to3FFF 

5000 to 5FFF 

9000 to 9007 


^Direct device selecting was used 
to minimize the system component 
count 


ROW 

1 NRS HIGH 1 

1 NRS LOW 1 

NUMBER 

ADDRESS 

ROW 

ADDRESS 

ROW 

DEC 

HEX 

DATA 

DATA 

32 

2 0 

3 F 2 0 

3 A 

3 F 5 0 

0 0 


Row Start Address 
for Row 20H. 
3XXX Selects RAM. 
5XXX Selects CRTC. 


FIGURE 8. CPU Addressing Space 


FIGURE 9. Example From the New Row Start Look Up Table 
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ROW LOADING DETAILS 

Obtaining the next starting row address for the CRT 
controller is accomplished by an addressing and adding 
scheme from the new row start look-up table. The same 
scheme is used to determine any needed address, given 
the row number. 

Figure 9 shows a row number and address taken from 
the new row start look-up table. 

The row number is loaded from the reference table in 
RAM to a register. The CPU determines the starting 
address from the row number and stores it in a 16-bit 
pointer register. The higher order 4 bits contain address 
for the RAM or the CRT controller, (Figure 6). 

Here are the details of how this is accomplished. Refer 
to the new row start interrupt in the software listing and 
Figure 9. 

The CPU D-E registers are loaded to point to a row 
number in the reference table. The number is put in the 
accumulator and moved into the E register. The D-E 
register in this example now contains 3F20 which points 
to NRS HIGH ROW DATA (3A). The addressed data is 
moved to the accumulator and then to the H register. 
If it was desired to point to the CRTC then 20H would 
have been added to it first. The D-E register still con- 
tains 3F20H. To obtain the NRS LOW ROW DATA the 
E register is moved to the accumulator and 30H is added 
to it. Now the D-E register contains 3F50H and points 
to NRS LOW ROW DATA (OOH). The data is loaded to 
the accumulator and then to the L register. The H-L 
registers contain 3A00H which is the starting row address 
for row number 20H. The method just described Is used 
throughout the terminals program to move the cursor, 
load the top of page, and load the new starting row 
address in the CRTC. 

VERTICAL INTERRUPT 

The vertical interrupt occurs when the CRTC has 
completed refreshing a video page (1920 bharacters) 
of information. Vertical blanking identifies that condi- 
tion and interrupts the CPU forcing- it to the vertical 
interrupt routine. Refer to the vertical interrupt in the 
flow chart. The routine moves the first row number to 
the CRTC row number, updating it so the next new row 
start load occurs with the top of the page address or the 
first row of the video screen. 

KEYBOARD INTERRUPT 

The external keyboard requirements are ASCII outputs 
with a suitable strobe to interrupt the CPU for keyboard 
servicing. Refer to the keyboard interrupt in the flow 
chart. After the keyboard buffer is read the data byte 
is tested for a (CNTL E), new baud rate command. If the 
test fails the CPU writes the data byte to the ACE. 
Passing the test forces the CPU to read the baud switch 
and load the ACE with the new baud rate. 

ACE INTERRUPT 

As mentioned above, a data byte read from the keyboard 
that is not a baud rate command enters the accumulator. 
The CPU writes the data byte from the accumulator to 


the transmitter holding register in the ACE. The ACE 
proceeds to shift out the data byte, with the appropriate 
start and stop bits, serially from the (SOUT) output. 
The data is shifted to the serial input (SIN) of the ACE 
and loaded into the receiver holding register. When the 
register is full the ACE interrupts the CPU, initializating 
the ACE service routine. Refer to the ACE interrupt in 
the flow chart. 

The CPU reads the receiver holding register in the ACE. 
Reading the ACE resets the interrupt. The data byte 
now resides in the accumulator. The CPU tests for a 
control or an escape function. The function is executed 
if test conditions are met. Refer to the keyboard interrupt 
routine in the software listing. The data byte is written 
to the video RAM at the cursor address which appears 
on the monitor screen. The cursor and character numbers 
are incremented as long as it is not at the end of a row. 
A character at the end of a row requires further testing 
to recognize the following situations. Is it the last row 
on the monitor's screen? Or is it on the maximum row 
of the video RAM? Essentially, the cursor is forced to 
stay visible on the video monitor's screen and video 
RAM is always kept out of scratch pad RAM, (Figure 10). 



The video screen is allowed to scroll only through the video 
RAM (OOOH to EFFH). The CPU keeps the video screen within 
these bounds by loading the new row start register with that 
address range only (row OOH to 2FH). 

FIGURE 10. Drum Analogy for the RAM 


FULL/HALF DUPLEX OPERATION 

The data terminal and a host computer in the full 
duplex mode of operation would receive the serial in- 
formation, process it, and send it back to the SIN 
input of ACE. Using the terminal in a stand-alone 
mode for testing, the serial out SOUT is tied to the 
serial in SIN of the ACE. In the half duplex mode 
a data byte is sent to the host computer at the same 
time it is sent to the terminal. When the data terminal 
is set up to communicate with a host computer the 
full duplex mode of operation is desirable. 
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DP8350/,INS8080 VIDEO DATA TERMINAL BASIC SOFTWARE FLOW CHART 


Initilization 


Keyboard Interrupt 
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DP8350/INS8080 VIDEO DATA TERMINAL BASIC SOFTWARE FLOW CHART (Continued) 

New Row Start Interrupt Vertical Interrupt 
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DP8350/INS8080 VIDEO DATA TERMINAL BASIC SOFTWARE FLOW CHART (Continued) 


ACE Interrupt 



CML 
OR ESC 
FUNCTION 


PUT BYTE TO 
RAM 



00 FUNCTION 



LAST 

CHARACTER 
OF ROW? 


LAST 
ROW ON 
SCREEN? 


INCREMENT 
CHARACTER = 



MAX ROW 
FOR 



INCREMENT 
8080 ROW ^ 


GET 8080 
ROW ADDRESS 


ZERO 8080 
ROW# 


/ LAST N 
ROW« 

= TO MAX 
R0W« 

IN VIDEO 
\ RAM? y 


IS 

FIRST ROW a 
EQUAL TO 
.LAST ROW#, 


ZERO LAST 
ROW# 



ZERO FIRST 
ROW# 


ZERO CHARACTER 
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1 

TITLE 

‘RTC , 8080A 

02/15/78 

135 

00e9 C31C01 


JMP 

ACELD 


2 




136 

OOEC il7E00 

B1200: 

LXI 

D- 0007E 

; 1200 BAUD DIVISOR 

3 i *♦ NATIONAL SEMICONDCICTOR ^ 


137 

OOEF C31C01 


JMP 

ACELD 


4 . SERIES PROGRAMMABLE CRT 

CONTROLLER BOARD ** 

138 

00F2 115400 

B1800: 

LXI 

D, 00054 

i 1800 BAUD DIVISOR 

5 




139 

OOFS C31C01 


JMP 

ACELD 


6 ;AL BRILLIOTT-JIM TRCHJTNER 


140 

00F8 IMCOO 

B2000 

LXI 

D- 0004C 

i 2000 BAUD DIVISOR 





141 

OOFB C31C01 


JMP 

ACELD 


8 0060 

LASTRCW 

= 

060 

142 

OOFE n3F00 

E2400 

LXI 

D- 0003F 

. 2400 BAUD DIVISOR 

9 0061 

RC»W8080 

= 

061 

143 

0101 csicoi 


JMP 

ACELD 


10 0062 

FIRSTRO 


06 .£ 

144 

0104 n2A00 

B3600; 

LXI 

D. 0002A 

,3600 BAUD DIVISOR 

1 1 0063 

CHARNL91 

= 

063 

145 

0107 C31C01 


JMP 

AC€LD 


12 0064 

CRTCROW 

= 

064 

146 

OlOA 112000 

B4S00 

LXI 

D- 00020 

, 4800 BAUD DIVISOR 

13 0065 

ROWSAVE 

* 

065 

147 

OlOD C31C01 


JMP 

ACELD 


14 0066 

TEMPI 

■= 

066 

148 

OUO 111500 

B7200 

LXI 

D- 00015 

.7200 BAUD DIVISOR 

15 0067 

TEMP2 

= 

067 

149 

0113 C31C01 


JMP 

ACELD 


16 0068 

I MASK 

= 

068 

150 

0116 111000 

E^tOO 

LXI 

D- 000 10 

, 9600 BAUD DIVISOR 

17 




151 

0119 C31C01 


JMP 

ACELD 


18 OOOO 

=0000 



152 






19 0000 F2 START 

DI 


-DISABLE INTERRUPTS 

153 



- AC E 

LOAD RCHJTINE 


20 0001 31FF3F 

LXI 

SP, 03PFf 

-LCiAD STACK POINTER 

154 






21 0004 C33E0<:) 

JMP 

INIT 

..JUMP- TO INITILIZE RCMJTINE 

155 

one 010390 

ACELD: 

I.XI 

B, 09003 

-POINT B C TO ACf 

22 0007 

=0008 



156 

01 IF 3E83 


MVI 

A. 083 

- INIT BAUD LOAD - 8 BITS 

23 0008 C32502 

•JMP 

NEMRO 

-NEW ROW start interrupt 

157 

0121 02 


STAX 

B 

; DO INIT BAUD LOAD 

24 0008 

=0010 



158 

0122 OEOl 


MVI 

C- OOl - 

-POINT TO BAUD HIGH 

25 0010 C34A01 

JMP 

INTACE 

ACE INTERUPT 

159 

0124 7A 


MOV 

A. D 

i GET BAUD HIGH 

26 0013 

='»1S 



160 

0125 02 • 


STAX 

B 

- STORE BAUD HIGH TO ACE 

27 0018 C33601 

•JMF- 

INTKB 

-KEYD'r'ARD INTERLIPT 

161 

0126 OEOO 


MVI 

C- 000 

; POINT ACE TO BAUD LOW 

28 0018 

*C>C>38 



162 

0128 78 


MOV 

A. E 

; GET BAUD LOW 

29 0038 C34F02 

JMP 

VERTI 

-VERTICAL INTERLIPT 

163 

0129 02 


STAX 

B 

. STORE BAUD LOW TO ACE 

30 0038 210030 INIT 

LXI 

H. 03CM30 

. 1ST RAM ADDRESS 

164 

012A 0E03 


MVI 

C. 003 

i RESET DLAB TO ZERO 

31 003E 0e20 

MVI 

C. 020 

-ASCII SPACE INTO C REG. 

165 

012C 79 


MOV 

A- C 

- INIT ACE T/R 

32 0040 3E3F 

MVI 

A. OSF 

. MAX RAM ADDRESS 

166 

Oi2D 02 


STAX 

B 

-PUT TO ACE 

33 0042 71 CLRAM 

MOV 

M- C 

-ASCII SPACE INTO MEM 

167 

oi 2 e oeoi 


MVI 

C. 001 

i INTERRUPT ENABLE REG 

34 0043 23 

INX 


-NEXT RAM ADDRESS 

168 

0130 79 


MOV 

A- C 

; SELECT RECEIVED DATA INT£RP‘ 





169 

0131 02 


STAX 

B 

-LOAD IT 

36 0045 C2A200 

JN2 

CLRAM 

. IF NO THEN NEXT ADO 

170 

0132 OEOO 


MVI 

C, 000 

-RESTORE B-C ACE POINTER 

37 0048 OeOO 

MVI 



171 

0134 01 


POP 

D 

; RESTORE D-E REGISTERS 



A. 040 


172 

0135 C? 


RET 


i RETURN 

39 004C 71 CLRAM 1 

MiDV 

M, C 








40 004D 23 

INX 

H 


174 



i KEYBOARD INTERRUPT ROUT INE 

41 004E BC 


H 








42 004F C24C«X» 

JNZ 

CLRAM 1 


176 

0136 DB80 

INTKB 

IN 

080 


43 0052 CD8700 

CALL 

HMCUR 

iCiO TO C«JR HOME RCHJTINE 

177 

0138 FB 


El 



44 0055 CD9300 

CALL 

BAUD 

.GO TO BAUD LOAD ROUTINE 

178 

0139 FE05 


CPI 

005 

-NEED BAUD RATE? (CNTL E) 

45 




179 

0138 CA930C' 


JZ 

BAUD 


46 

, NEW ROW START LOOK 

UP TABLE GENERATION 

180 

013E FEI2 


CPI 

012 

; INVERT NEXT CNTL R 





181 

0140 CA4803 


JZ 

IVERTN 


48 0058 21003F 

LX] 

H. 03F00 

-NRS HIGH ADDRESS 

182 

01^3 FE13 


CPI 

013 

, INVERT ROW CNTL S 

49 005B 11303F 

LXI 

D, 03F30 

i N R S. LOW ADDRESS 

183 

0145 CA54C)3 


JZ 

IVERTR 


50 005E 010030 

LXI 

B. 03000 

i N R S ADDRESS DATA 

184 

0148 02 


STAX 

B 


51 0061 70 NRS 

MOV 

M- B 

, STORE TO N R S. DATA TABLE ‘ * 

185 

0149 C9 


RET 



52 0062 79 

MOV 

A. C 

, N R S DATA LOU TO ACC 







53 0063 12 

STAX 

D 

, STORE TO N. R S DATA TABLE L 

187 



j ACE 

INTERUPT ROUTINE 


54 0064 C650 

AOl 

050 

; ACC READY FOR NEXT LOAD 

188 






55 0«:»66 4F 

MOV 

C- A 

-ACC TO N R. S DATA HIGH 

189 

01 4A OA 

INTACE: 

LDAX 

B 

, LOAD ACE DATA BYTE TO ACC. 

56 0067 78 

MOV 

A- B 

i N R S DATA TO ACC 

190 

0148 FB 


El 


i ENABLE INTERRUPTS 

57 0068 CEOO 

ACI 


-ADD CARRY BIT TO DATA HIGH 

191 

01 4C FE7E 


CPI 

07E 


58 006 A 47 

MOV 

B- A 

, MOVE RESULT TO N. R S. DATA H 

192 

014E CA>001 


JZ 

FUNC 

. TEST FOR ESC COMAMD 

59 006B 2C 



i INCREMENT N R S HIGH ADO 

193 

0151 FE7F 


CPI 

07F 

; TEST FOR DEL COMAND 

60 0<»6C 1C 

INR 

E 

. INCREMENT N. R S LOW ADD 

194 

0153 CA7001 


JZ 



61 006D 76 

MOV 

A. E 

-NRS ADD LOW TO ACC 

195 

0156 5F 



E> A 

, SAVE CHAR IN REG. E 

62 006E FE60 

CPI 


;MAX TABLE ADDRESS 

196 

0157 E660 


ANI 

060 

-MASK OUT BITS FOR CNTL TEST 

63 0070 C26HX) 

JNZ 

r^s 

- IF FALSE JUMP 

197 

0159 CA7001 


JZ 

FUNC 

i IF ZERO JW TO CNTL FUNC 

64 




198 

015C 3A683F 


LOA 

03F6S 

, LOAD INVERT MASK 

65 

-REFERENCE TABLE INITILIZE 

199 

015F B3 


ORA 

E 

- OR MASK AND CHAR 

66 




200 

0160 77 


MOV 

M. A 

- STORE DATA BYTE TO RAM 

67 0073 3E17 

MVI 

A, 017 

, LAST ROW NUMBER TO ACC 







68 0075 12 

STAX 

D 

, STORE TO REFERENCE TA£a.E 

202 



-ADVANCE CURSOR 


69 




203 






70 

. CLEAR 

PERIPHERAL INTERRUPT FLOPS 

204 

0161 1E63 

ADCUR: 

MVI 

E- CHARNUM 

-POINT B-C TO CHAR # 

71 




205 

0163 lA 


LDAX 

- D 

- LOAD CHAR # TO ACC 

72 0076 D340 

OOT 

040 

iN R S INTERRI-IFT CLEAR 

206 

0164 23 


INX 

H 

;NEXT CHAR LOCATION 

73 0078 DB80 

IN 

080 

- KEYBOARD INTERRUPT CLEAR 

207 

0165 FE4F 


CPI 

04F 

- LAST CHAR OF ROW'* 

74 




208 

0167 CABEOl 


JZ 

NXRO 

; IF TRUE TO NEXT ROW 

75 

, SET I.IF 

POINTERS 


209 

016A C601 


ADI 

001 

. INCREMENT CHAR 9 





210 

016C 12 


STAX 

0 

. STORE CHAR tt TO RAM REF. 

77 «;k>7A 11603F 

LXI 

D- 03F60 

-POINT D-E TO REFERENCE TABLE 

211 

016D C3B301 


JMP 

PCUR 

- PUT CURSOR 

78 C>07D 210030 

LXI 

H. 03000 

-POINT H-L TO 1ST RAM LOCATI*^ 







79 0060 010090 

LXI 

B, 090<:»0 

-POINT B-C TO ACE 

213 



- TEST 

FOR FUNCTION 


8C) 




214 






81 

-WAIT LOOP FOR INTERUPTS 

215 

0170 78 

FUNC 

MOV 

A- E 






216 

0171 FEOl 


CPI 

iX>l 

iHOME AND CLEAR CNTL A (SOH) 

83 0083 FB BACK. 

El 


-ENABLE INTERRLIF'TS 

217 

0173 CAOOOO 


JZ 

START 


84 0084 C38300 

..JMP 

BACK 

-LOCtP LINTIL INTERRLIPTED 

218 

0176 FEOD 


CPI 

OOD 

, CARRAC'E RETURN 

85 




219 

0178 CA6E02 


JZ 

CR 


86 

. Hi:*ME LtP CURSijR 


220 

017B FEll 


CPI 

on 

iSAVE Ri:»W » CNTL Q (DCl) 

87 




221 

0170 CA7B02 


JZ 

SAVRO 


88 0087 210050 HMCL>R 

LXI 

H- 050»>3 

-POINT B-C TO CRTC 

222 

0180 FEOC 


CPI 

OOC 

-ADVANCE CURSOR CNTL L <FF) 

89 C»08A 3E02 

MVI 

A- 002 

-TOP REGISTER SELECT 

223 

0182 CA6101 


JZ 

ADCUR 


90 008C 77 

MCiV 

M, A 

. T 0 F LCtAD 

224 

0185 FE02 


CPI 

002 

. HOME UF' CNTL B ( STX ) 

91 008D 3C 

INR 

A 

. CWSOR REGISTER SELECT 

225 

0187 CAA402 


JZ 

HOME 


92 008e 77 

MOV 

M. A 

. CURSOR LOADS TO TOP 

226 

018A FEIA 


CPI 

01 A 

-SWAP CNTL Z <SUB) 

008F 210030 

LXI 

H. 03000 

-POINT H-L TO 1ST RAM ADD 

227 

018C CAB502 


JZ 

SWAP 


94 Ch.‘)92 C9 

RET 


- R£TL«N 

228 018F FEOA 


CPI 

CK>A 

, L INEFEED 

95 




229 

0191 CA8D02 


JZ 

LF 


«6 

. BAUD RATE SELECT 


230 

0194 FEOS 


CPI 

008 

i BACKSPACE CNTL H (ES) 

97 




231 

CH96 CAEiX»2 


JZ 

BS 


«S 0093 D5 BAOO 

PUSH 

D 

-SAVE D-E REGISTERS 

232 

019® FE06 


CPI 

OOB 

-UP CiJR;5i3R CNTL K; (VT) 

99 0094 DB40 

IN 

C»4C> 

.READ BAUD SELECT COCC 

233 

0198 CAF102 


JZ 

UPCUR 


100 0096 E60F 

ANI 

OOF 

, ZERO THE HIC'H ORDER 4 BITS 

234 

019E FE18 


CPI 

013 

-CLEAR ROW CNTL X <CAN) 

101 0098 FEOO 

CPI 

000 


2-35 

01 AO CA?.'X>3 


JZ 

CLROW 


102 009A CAD4<X'J 

JZ 

BllO 

- 1 10 BAUD ROUTINE 

236 

01A3 FE07 


CPI 

007 

-RING BELL CNTL G (BEL) 

103 0060 FEOl 

CPI 

cm:ii 


*-*^7 

01A5 CA4505 


JZ 

BELL 


104 006F CAOflf«;i 

JZ 

B15<> 

, 150 BAUD ROUTINE 

238 

OlAS FEl2 


CPI 

012 

. INVERT NEXT CNTL R ( DC2 ) 

105 00 A2 FE02 

CPI 

002 


239 

OlAA CA4803 


JZ 

IVERTN 


106 00ft4 iIAEOOO 

JZ 

B 3C)0 

- 300 BAUD ROUTINE 

240 

01 AD FE15 


CPI 

013 

, INVERT ROW CNTL S (DCS) 

107 <:m>A7 FE03 

CPI 

003 


241 

OlAF CA5403 


JZ 

IVERTR 


108 00A9 CAe600 

JZ 

B600 

- 600 BAUD ROUTINE 

242 

0182 C9 


RET 


- RETURN 

10® OOAC FE04 

CPI 

004 


243 






no CKiAE CAECOO 

JZ 

B1200 

, 1200 BAUD. ROUTINE 

244 



, ST»3RE CURS'3R TO CRTC 

FROM H-L REGISTERS 

111 OOBl FE05 

CPI 

0C»5 


245 






112 00E3 CAF200 

JZ 

CM 800 

- 1800 BAUD ROUTINE 

246 

01B3 7C 

PC UR 

MOV 

A- H 

, H REG TO ACC 

113 0066 Fe06 

C F I 

O'!' 6 


247 

01C;4 C620 


ADI 

020 

-SET M-L REG TO CRTC ADD 

114 (X>B8 CAF800 

JZ 

62000 

.2000 BAUD ROUTINE 

248 

0JB6 67 


MOV 

H, A 

-H IS CRTC ADD. 

115 OOBB FE07 

CPI 

007 


249 

01 87 360? 


MVI 

M- 003 

-CURSOR REGISTER SELECT 

116 tX»BD (:aFEC>0 

J2 

62400 

, 24<V) baud routine 

25'' 

01 ft® 7C 


MOV 

A. H 

-H REG SET BACK TO VIDIO RAM 

117 OOCO FE08 

CPI 

OOv 


.251 

01 BA D620 


SUI 

020 

; ADDRESS 

US 0‘X2 i:A04OI 

JZ 

6 36'!“!' 

. baud routine 

252 

OIBC 67 


MOV 

H. A 


119 00C5 FE09 

CPI 

i:»!'9 


253 

OlBD C® 


RET 


-RETURN 

120 00C7^CA0A01 

JZ 

64800 

. BAUD routine 

254 






121 OOCA FEOA 

CPI 

OOA 


255 






122 OOCC CAlOOl 

JZ 

B72C»0 

, 720v baud routine 

256 



- LAST 

ROW C»N SCREEN 


121 OOCF FEOB 

CPI 

Cm-iE; 


257 






124 OODl CAUUl 

JZ 

69600 

, f.AUD POUTIP^ 

258 

OIBE CDDCOl 

NXRO 

CALL 

NXROl 

,00 TO NEXT RON SUBROOTINE 

125 




259 

OlCl CDF301 


CALL 

ZCHAR 

, ZERO CHARACTER 

126 

, BAUD RATE SET UP R 

I'UTINES 

260 

01C4 E5 

CLR0W3 

PUSH 

H 

, SAVE H- L 

127 




261 

01C5 1E60 


MVI 

E. LASTR'DW 

-POINT D-E TO LASTROW 

128 00D4 BllO 

LXI 

D fX'56!-- 

no BAUD DIVISOR 

262 

01C7 lA 


LDAX 

D 


12 - 00D7 CMC 01 

..IMP 

AC ELD 

.r,0 TO AtlE lOAD RCrtjTlNE 

263 

OlCe C601 


ADI 

001 

-POINT AC TO FIRST ROW OFF SC 

OODA J1FS03 6150 

LXI 

D. ':'0 3F 3 

150 BAUD DIVISOR 

264 

OKA FE30 


CPI 

030 

. CK IF LAST ROW IN RAM 

131 OC»DD CIlCOl 

JMF- 

A*: eld 


265 

OICC CAD701 


JZ 

ROZERO 


132 C«3E0 11F901 6300 

LXI 

D. 001F9 

- 300 BAUD DIVISOR 







133 CH)E3 CIMCOl 

..WP- 

ACELO 








1 ?4 CK»E^ 1 IFCcX* 6600 

LXI 

D. 'XX'FC 

,600 BAUD DIViSCiR 

(Continued on page 13) 
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FEATURES 

■ Keyboard input port 

■ Serial I/O up to 9600 baud 

4k bytes RAM 
1 k byte ROM 

■ 2 video pages 

■ 80 X 24 characters 

■ 5x7 character font, 7x10 
field size 

■ Block cursor 

■ Single crystal 

■ Maxirnum CPU time/frame 
without line buffers 

■ Line or page scroll 
bility 

■ Full cursot control 

■ Complete software 
bility 

■ Modem control capability 

■ Low component count 

■ Field reverse 

■ Clear screen, clear 
home and clear 
Row swap (row 
change) 


VIDEO DATA TERMINAL SYSTEM SCHEMATIC 


EPROM 


capa- 


''ec 

Voo 

A9 

Vbb 


AS 

D7 


A7 

06 


A6 

06 

MM2708 

A5 

04 

Ik X 8 
EPROM 

A4 

oa 


Aa 

m 


A2 

01 


At 

DO 


AO 

ORD 

Vss 

cs 
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CRTC TO BUSES 
___ 822B 


' HORI20NTAL$YNC 
' VERTICAL SYNC (NOTE II 


33|32|31|30|29|28|27|26|25 
A4 AS A6 A3 AS A9 A10A11 


HOR VERT LINE 
8UFF 
CLK 


Note 1 : See DP8350 data sheet for sync details. 
Note 2: SW open reverses video page. 


LINE 

RATE 

BHEG LCO LC1 LC2 LC3 CUR CLK 

I 1 I 9 (1 I 7 I 6 1 19 It3 


16- T0 02TTL 
,, 8224 


DOT 

LCGA LVSR CLK 


13 

10 

087 

1 

086 

1 

NC 


—Ji 


ACE INTRPTI 
PORT I 


' RS-232 X 

I BUS EXAMPLE “ 
I 


_1S 12- 

LRC DOT 
DBS 

11 0B4 
IS 

— 083 
I 

— 0B2 0M867B 

-1 OBI 
3 

— DBO 

-1 ADDSTR 

^ CLK 
CONT 


TO CRTC ADD- 
TO l/OW ■ 
8228 PIN 27 


CHAR GEN/LATCHI 


, 2li PULL DOWN I 
> FOR 90% DOTS I 


RS-232 

CONNECTOR 

1/4 D5I489 
1/4 DS14I9 
^^l/4 0SI489 


NEW ROW START LOGIC 



j 

r 

> LS73 

K Q 


06 

\ 6 

I- 


21 

5V-^D 

3 I nU747, 


DHl 

“^3 8010 ENABLE 



■J 


y DECODE 



12 r 


RETRACE 
BLANK F.F 

KB INPUT 
PORT 
"Imsb 


ASCII 

KEYBOARD 


TO 

INTERRUPT 
ENCODER 
PIN 3 


B7 

Gl SZ 

087 

B6 

0B6 

BS 

DBS 

B4 OMIILSSSOR DB4 

B3 

OM8US96 083 

B2 

0B2 

Bl 

OBI 

80 

OBO 


TO ACE INTERRUPT 
PIN 30 


qL^ to 

CLR 1 f INTERRUPT 


VERTICAL 
BLANK INT 


Parts: 

1 - DP8350 
1 - DP8228 
1 - DP8224 
1 - INS8080A-2 
1 - INS8250 
8 - MM5257 
1 - MM2708 

1 - DM81 LS95 

or DM81 LS96 

2 - DM74LS32 
(Vcc14,7GND) 

1 - DM74LS74 
(Vcc14.7 GND) 

1 - DM74LS08 
(Vcc 14,7 GND) 

1 - DM74LS04 
(Vcc''4,7GND) 

1 - DM74 LS73 
(Vcc14,11 GND) 
1 - DM74365 

1 - DM74148 
1 - DM7474 
1 - DP8212 
1 - DM74LS86 

1 - DM8678CAB 

2 — Res. arrays, 

3.3k 

1 -21.84 MHz 
Xtal 

Bypass capacitors 
on all parts 
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26<S 

OICF 

CD8302 

LOOPS 

CALL 

LDHLI 

LOAD H. L WITH ADD OF LASTRO 400 




.CARRAGE RETURN 


267 

01D2 

CD3B03 


CALL 

CLR0W2 


401 







268 

0105 

El 


POP 

H ; RESTORE H. L 

402 

026E 

1E63 

CR 

MVI 

E. CHARNUM 

POINT D-E TO CHAR # 

269 

01D6 

C9 


RET 



403 

0270 

3E00 


MVI 

A. 000 


270 







404 

0272 

12 


STAX 

D 


271 

01D7 

3E00 

ROZERO; 

nvi 

»• 000 i load row zero 

405 

0273 

1C61 


MVI 

E. ROW&OSO 


272 

01D9 

C3CF01 


JMP 

LOOP15 


406 

0275 

CD8202 


CALL 

LDHL 









407 

0278 

C3B301 


JMF- 

PC UR 

.CURSOR TO THE BEGINNING OF R 

274 




;NEXT 

ROW 


406 







275 







409 




. SAVE 

ROW 


276 

OlDC 

1E60 

NXROl 

MVI 

E. LASTROW 

POINT D-E REG TO LAST ROW 

410 







277 

OIDE 

lA 


LDAX 

D . 

PUT, CAST ROW « TO ACC 

411 

027B 

1E61 

SAVRO 

MVI 

E. ROWSOSO 

; POINT D-E TO 8080 ROW* 

278 

OIDF 

£B 


xcmg 


EXCHANGE H-L WITH 0-E 

412 

027D 

lA 


LDAX 

D 

, PUT S080 RC*W * TO ACC 

279 

OlEO 

23 


INX 

H 

H-L IS NOW AT 8080 ROW • 

413 

027E 

1E65 


MVI 

E. ROWSAVE 

-POINT D-E TO ROW SAVE 

200 

OlEl 

BE 


CMP 

M 

COMPARE LAST ROW •WITH 

414 

0280 

12 


STAX 

D 

. STORE ROW SAVE tt IN REF TAB* 

281 

01E2 

CA0502 


JZ 

SCROLL 

8080 ROW • IF TRUE SCROLL 

415 

0281 

C9 


RET 


. RETLIRN 

282 







416 







283 




; INCREKENT 8080 ROW » 


417 




H-L ROW DATA LOAD 

ROUTINE 

284 







418 







285 

01 £5 

3£Zf 

i NCRG 

MVI 

A. 02F 

TEST FOR MAX ROW AND 

419 

0262 

lA 

LDHL 

LDAX 

0 

.LOAD ACC WITH D-E DATA 

286 

01E7 

BE 


CMP 

M 

JUMF- TO ZERO ROW IF TRUE 

420 

0283 

5F 

LOHLl 

MOV 

E. A 

.POINT D-E TO N R S DATA HI 

287 

01E8 

CAFBOl 


JZ 

ZROW 

ZERO ROW 

421 

0284 

lA 


LDAX. 

D 

. ROW tt TO N R S DATA HIGH 

288 

OlEB 

34 


INR 

M 

INCREMENT THE 8080 ROW • 

422 

0285 

67 


MOV 

H. A 

; ROW # TO H REG 

289 

OlEC 

E6 


XCHCi 


POINT H-L TO CHAR # 

423 

0286 

7B 


MOV 

A. E 

-PUT 1ST ROW tt TO ACC 

290 

OlED 

1C61 


MVI 

E. R0W8080 


424 

0287 

C630 


ADI 

030 

; ACC TO N R S ADD LOW 

291 

OlEF 

CD8202 


CALL 

LDHL 


425 

0289 

5F 


MOV 

E. A 

.POINT D-E TO N. R S- DATA LOW 

292 

01F2 

C9 


RET 


RETURN 

426 

026A 

lA 


LOAX 

D 

; ROW • TO N R $ DATA LOW 

293 







427 

028B 

6F 


MOV 

L. A 

iROW • TO L REG 

294 




1 ZERO 

CHARACTER 


428 

028C 

C9 


RET 


. RETURN 

295 







429 







296 

01F3 

3E0<) 

ZCHAR 

MVI 

A. 000 .PUT CHAR # TO ZERO 

430 




.LINEFEED 


297 

01F5 

32633F 


STA 

03F63 

AND STORE 

431 







298 

01F8 

C3B301 


JMF 

PCUfi 

GO TO PUT CURSOR ROUTINE 

432 

0280 CDDCOl 

LF 

CALL 

NXROl 

.00 NEXT ROW SUBROUTINE 

299 







433 

0290 

C0C4O1 


CALI 

Cl. ROW? 

CfF CLEaR ROW ROOTZKiE 

.’nn^ 




; ZERO 

8080 ROW « 


434 

0293 

1E61 


MVI 

E. ROW8080 

i MOVE REFERENCE ROW * TO H-L 

301 







435 

0295 

CD8202 


CALL 

LDHL 

i LOAD H-L 

302 

OlFB 

3600 

ZROW, 

MVI 

M. 000 

8080 ROW # TO ZERO 

436 

0298 

3A633F 

ADDCH 

LOA 

03F63 

V CHAR tt TO ACC 

303 

OlFD 

2E00 


MVI 

L. 000 

N R S ADDRESS HIGH 

437 

029B 

85 


ADD 

L 

. ADD THE CHAR tt TO THE 

304 

OlFF 

56 


MOV 

D. M 

N R S DATA HIGH TO 0 REG 

438 

029C 

6F 


MOV 

L. A 

i FIRST ROW ADDRESS 

305 

0200 

2E30 


MVI 

L.030 

N R S ADDRESS LOW 

439 

029D 

7C 


MOV 

A. H 

, IF A CARRY OCCURED ADD TO 

306 

0202 

5£ 


MOV 

E- M 

N. R $ DATA LOW TO E REG 

440 

029E 

CEOO 


ACI 

000 

. THE DATA HIGH j 

307 

0203 

EB 


XCHO 


EXCHANGE H-L WITH 0“E 

441 

02A0 

67 


MOV 

H. H 

.H-L POINTS TO LINE FED ROW 

308 

0204 

C9 


RET 


RETURN 

442 

02A1 

C3B301 


JMP 

PCUR 

iPUT CURSOR TO LINE FED ROW 

309 







443 







310 




ROW 

SCROLL 


444 




iHOME 

CURSOR TO T 

0 P 

311 







445 







312 

0205 

2B 

SCROLL 

DCXi 

H 

POINT H-L TO LAST ROW* 

446 

02A4 

1E62 

HOME 

MVI - 

E. FIRSTRO 

.POINT D-E TO 1ST ROW 

313 

0206 

3E2F 


MVI 

A. 02F 

BEFORE SCRATCH TABLES 

447 

02A6 

lA 


LDAX 

0 

^ STORE FIRSTROW TO R0W8080 

314 

0208 

BE 


CMP 

M 

TEST FOR THE LAST ROW 

448 

02A7 

1E61 


MVI 

E. R0W8080 


315 

0209 

CA1902 


JZ 

ZLRO 

JUMP TO ZERO LAST ROW IF TR 

449 

02A9 

12 


STAX 

D 


316 

020 c 

34 


INR 

M 

INCREMENT TO NEXT ROW 

450 

02AA 

C08302 


CALL 

LDHLl 

. MCrVE REFERENCE ROW TO H-L 

317 







451 

02A0 

3E00 


MVI 

A. 000 

iPUT CHAR tt BACK 

318 







452 

02AF 

32633F 


STA 

03F63 

i TO ZERO 

319 







453 

02B2 

C3B361 


JMP 

PCUR 

; PUT CURSOR HOME 

320 

020D 

2E62 

ROLO 

MVI 

L.FIRSTRO 

POINT H-L TO FIRST ROW* 

454 







321 

020F 

BE 


CMP 

M 

IS FIRST LOW = TO LAST ROW 

455 




i SWAP 

ROWS 


322 

0210 

CA1E02 


JZ 

ZFRO 

JUMP TO ZERO FIRST R 

456 







323 

0213 

34 


INR 

M 

INCREMENT TO NEXT ROW 

457 

02B5 

1E65 

SWAP 

MVI 

E. ROWSAVE 

.POINT b-E TO ROW SAVE » AND 

324 

0214 

2E61 


MVI 

L. R0W8080 

POINT H-L TO 8080 ROW 

458 

02B7 

008202 


CALL 

LDHL 

.PUT IN H-L REG 

325 

0216 

C3E501 


JMP 

INCRO 

GO TO INCREMENT ROW ROUTINE 

459 

02BA 

22663F 


SHLO 

03F66 

. STORE ROW SAVE tt TO TEMP 1 * 

326 







460 

02BD 

1C61 


MVI 

E. Rowsoeo 

POINT D-E TD 8080 ROW • AND 

327 







461 

02BF 

008202 


CALL 

LDHL 

.PUT ADDRESS IN H-L REG 

328 







462 

02C2 

iE65 


MVI 

E, ROWSAVE 

; POINT D-E TD ROW SAVE # AND 

329 

0219 

3600 

2LR0 

MVI 

M. 000 

PUT LAST ROW* TO ZERO 

463 

02C4 

lA 


LDAX 

D 

.PUT IN ACC 

330 

021B 

C30D02 


JMP 

ROLO 

GO TO ROUTIhC FOR FIRST ROW 

464 

02C5 

5F 


MOV 

E. A 

.8080 ROW « TO ADD HIGH 

331 







465 

02C6 

7C 


MOV 

A. H 

. STCiRE S080 ROW * TO N R S 

332 







466 

02C7 

12 


STAX 

0 

.DATA HIGH 

333 

021E 

3600 

ZFRO 

MVI 

M. 000 

PUT FIRST ROW* TO ZERO 

467 

02C8 

7B 


MOV 

A. £ 


334 

0220 

2E61 


MVI 

L. ROWSOSO 

POINT H-L TO 8080 ROW 

468 

02C9 

C630 


ADI 

030 


335 

0222 

C3e501 


uMP 

INCRO 

GO TO INCREMENT ROW ROUTINE 

469 

02CB 

5F 


MOV 

E. A 

: PUT 8080 ROW tt TO 

336 







470 

02CC 

7D 


MOV 

A. L 

, N R. S DATA LOW 

337 




. NEW 

ROW START INTERRUPT 


471 

02C0 

12 


STAX 

D 

.8080 ROW tt IS NOW IN ROW SA' 

338 







472 

02CE 

2A663F 


LHLD 

03F66 

- PUT RC«W SAVE tt BACK TO H-L 

339 

0225 

F5 

NEWRO 

PirSH 

PSW 

?;AVE ACC AND FLAGS 

473 

02D1 

l£6i 


MVI 

E, R0W8080 

. COMENT SAME AS ASOS^ 

340 

0226 

E5 


PUSH 

H 

SAVE H-t REG 

474 

0203 

lA 


LDAX 

0 


341 

0227 

D5 


PUSH 

D 


475 

0204 

5F 


MOV 

E. A 


342 

0228 

11643F 


LXI 

D. 05F64 .POINT D-E TO CRTCROW t 

476 

0205 

7C 


MOV 

A. H 


343 

022B 

lA 


LOAX 

D 

LOAD ACC WITH CRTC ROW * 

477 

0206 

12 


STAX 

D 


344 

o2?r 

5F 


MOV 

£. A 

N R S DA I A ADD HIC»H TO E 

478 

0207 

7B 


MOV 

A. E 


345 

022D 

lA 


LOAX 

D 

RCfW DATA HIGH INTO ACC 

479 

0208 

C6.30 


ADI 

030 


346 

022E 

C620 


ADI 

020 


480 

020A 

5F 


MOV 

E. A 


347 

0230 

67 


MOV 

H. A 

N R S DATA ADD HIGH INTO H 

481 

02DB 

7D 


MOV 

A. L 


348 

0231 

7B 


MOV 

A. E 


482 

02DC 

12 


STAX 

D 


349 

0232 

C63D 


ADI 

030 

ACC TO N R S. DATA LOW 

483 

020D 

C 39802 


JMP 

ADDCH 

. .JLIMP TO ADD CHAR 

350 

0234 

5F 


MOV 

E. A 

N R S DATA ADD LOW TO E REG 

484 







351 

0235 

lA 


LDAX 

D 

ROW DATA LOW TO A»;.C 

485 




. BACK 

SPACE 


352 

0236 

6F 


MOV 

L. A 

N R S DATA ADD LOW INTO L 

486 







353 

0237 

3601 


MVI 

M. 001 

STORE N. R S TO CRTC 

487 

O2E0 

1E63 

BS 

MVI 

E, CHARNLfM 

■POINT THE D-E REG TO CHAR tt 

354 

0239 

D340 


OUT 

040 

RESET N R S AND VERT INTERS 

488 

02E2 

lA 


LDAX 

D 

■AND PUT IN ACC 

355 

023B 

1E64 


MVI 

E . CRTCROW 


489 

02E3 

FEOO 


CPI 

000 

-TEST FOR THE CHAR * = 

356 

023D 

lA 


LOAX 

0 


490 

02E5 

CAEE02 


JZ 

UPROW 

.TO ZERO JL»MF- IF TRUE 

357 

023E 

FE2F 


CPI 

02F 

TEST FOR CRTC MAX ROW 

491 

02Ee 

3D 


DCR 

A 

. DECREMENT CHAR # 

358 

0240 

CA4A02 


JZ 

ZCRTC 

IF TRUE ZERO AC». 

492 

02E9 

12 


STAX 

D 

. STORE DECREMENTED CHAR tt 

359 

0243 

3C: 


INR 

A 

INCREMENT TO NEXT RCW 

493 

02EA 

2B 


DCX 

H 

DEC H-L FC»R NEW CURSOR LCCAi 

360 

0244 

12 

LOOP 

STAX 

D 

STORE NEXT ROW Nl.MBER 

494 

02EB 

C3B301 


JMP 

PCJR 

.PUT CUR-50R IN DECREMENTED LD 

361 

0245 

01 


PDF' 

D 


495 







362 

0246 

El 


FOP 

H 

REST 13 RE H-L REG 

496 




. NEXT 

ROW UP 


363 

0247 

FI 


POP 

PSW 

RESTORE ACC AND FLAGS 

497 







?64 

0248 

FB ’ 


El 



498 

02CE 

3E4F 

UPROW 

MVI 

A. 04F 

. MOVE the char tt 

365 

0249 

C9 


RET 

, RETURN 

499 

02FO 

12 


STAX 

D 

. TO 50H AND STORE IT 

366 







500 







367 







501 




, MOVE 

CURSOR 'JP 


368 




, ZERO 

CRTCROW 


502 







369 







503 

02F1 

EB 

C*F’C»JR 

XCHG 


.POINT H-L TO SOSO ROW AND D- 

370 

02 4 A 

3E00 

ZCRTC . 

MVI 

A. 000 

ZERO ACC 

504 

02F2 

2E61 


MVI 

L. ROWSOSO 

.TO NEW CURSOR LOCATION 

371 

024C 

C34402 


JMP 

LOOP 


505 

02F4 

7E 


MOV 

A. ri 

■TE'IT IF next up cursor will 

372 







50^. 

02F5 

2? 


INX 

• H 

BE ON THE FIRST ROW 

373 




.vertical iNTERRLiPT 


507 

02F6 

BE 


CMP 

M 

. IF TRUE .JUMP TO 








508 

02F7 

CA080-: 


JZ 

UPSCL. 


375 

024F 

F5 

VERTI 

PUSH 

PSW 

SAVE ACC AND FLAGS 

509 

02FA 

2B 


DCX 

H 


376 

0250 

E5 


PUSH 

H 

SAVE H REG 








377 

0251 

D5 


PUSH 

0 


511 

02FB 

FEOO 

BACri 

CPI 



378 

0252 

1E62 


MVI 

E. FIRSTRO 

POINT D-E TO FIRST ROW • 

512 

02F0 

CA1E02 


JZ 

R04i 

. ZERO JUMP TO ROW 48 ROUTINE 

379 

0254 

lA 


LDAX 

D 

LOAD 1ST ROW « INTO ACC 

513 




DCR 

M 

.DECREMENT 8080 ROW tt 

380 

0255 

1E64 


MVI 

E. CRTCROW .POINT D-E TO CRTCROW tt 

514 







381 

0257 

12 


STAX 

D 

UPDATE CRTCROW i 

515 

0501 

EB 

LOOP 1 

XCHG 


■POINT H-L TO NEW CURSOR LOCA 

382 

0258 

E63F 


ANI 

03F 

REMOVE MARKER 

516 

0302 

CD8202 


CALL 

LDHL 

, AND Cf-E TO 8080 ROW tt JUMP 

383 

025A 

5F 



E. A 

POINT M L TO CRTC FIRST ROW 

517 

C>3C»5 

C3«€02 


jrtP 

ADDCH 

.TO ADD CHARACTER ROUTINE 

384 

025B 

lA 


LDAX 

D 


518 







385 

025C 

C620 


ADI 

020 


519 

0308 

7E 

UPSCL 

MOV 

A, M 

.PUT FIRST ROW ft INTO ACC 

386 


67 





520 

030-3 

FEOO 


CPI 

C>C»» 

.TEST IF FIRST ROW tt IS = TO 

387 

025F 

7B 


MOV 

A. £ 


521 

030B 

CA2403 


JZ 

FR04S 


388 

0260 

C630 


ADI 

030 


522 

030e 

35 


DCR 

M 


389 

0262 

5F 


MOV 

E. A 


523 







390 

0263 

lA 


LDAX 

D 


524 

030F 

2E60 

L00P2 

MVI 

L. LASTROW 


391 

0264 

6F 


MOV 

L. A 


525 

0311 

7E 


MOV 

A. M 


392 

0265 

3602 


MVI 

M, 002 

STORE TOP OF PAGE 

526 

0312 

FEOO 


CPI 

000 


393 

0267 

D340 


OUT 

040 


527 

0314 

CA2A03 


JZ 

LR04S 


:-:94 

0269 

D! 


PDF’ 

D 


528 

0317 

35 


DCR 

M 


395 

026A 

El 


POP 

H 


529 







396 

026B 

FI 


POP 

PSW 

RESTORE ACC AND FLAGS 

530 

0318 

2E61 

L00P3 

MVI 

L. ROWSOSO 

. POINT H-L TO 8080 ROW tt 

397 

026C 

FB 


El 



531 

031A 

7E 


MOV 

A, M 

. AND LOAD TO ACC 

398 

026D 

C9 


RET 


R£TL*RN 

532 

031B 

C3FB02 


wttnp 

BACK 1 


199 







533 
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A Low Component Count Video Data Terminal 
AN-199 Using the DP8350 CRT Controller and the INS8080 CPU 


534 031E 3t2F R048 HVI A. 02F .CHANGE 8080 ROW • 

535 0320 77 MOV M. A i TO 230 AND STORE 

536 0321 C30103 JMP LOOPl . JUMP TO POINTER EXCHANGE ROU 

537 

538 0324 3E2F FR048 MVI A. 02F 

539 0326 77 MOV M. A 

540 0327 C30F03 JMP L00P2 

541 

542 032A 3E2F LR048 MVI A. 02F .PUT THE 1ST ROW TO 

545 032C 77 MOV M. A . 17H 

544 032D C 31803 v»MP LOOPS .JUMP TO 8080 Ri5W # STORE 

545 

546 CLEAR ROW ROUTINE 

547 

548 0330 CD 3603 CLROW CALL CLROHl 

549 0353 C36E02 -IMP CR 

550 

551 0336 1E61 CLROUl MVI E. R0W8080 

552 0338 CD8202 CALL LDHL , PUT ROW DATA IN H-L REG 

553 0338 3E50 CLR0W2 MVI A. 050 . 1NTIL12E LOOP COUNTER 

554 0330 3620 L00P4 MVI M. 020 .STORE ASCII SPACE IN MEM 

555 033F 3D DCR A ; DECREMENT LOOP COUNTER. 

556 0340 C8 R2 .RETURN IF 2ER0 BIT IS SET 

557 0341 23 INX M .NEXT LOCATION 

558 0342 C33D03 JMP L00P4 .CLEAR NEXT LOCATION 

559 

560 0345 D301 BELL OUT 001 .RING BELL 

561 0347 C9 RET 

562 

563 0348 AF IVERTN XRA A 

564 0349 1E68 MVI E. IMASK .POINT O.'E TO MASK 

565 034B lA LDAX D 

566 034C 17 RAL .Cl- BIT 8 STATUS • 

567 034D DA5203 X RESET 

568 0350 3E80 MVI A. 080 .INVERT BIT 8 

569 0352 12 RESET STAX 0 .STORE C»UT NEW MASK 

570 0353 C9 RET 

571 

572 0354 E5 IVERTR PUSH H 

573 0355 1E61 MVI £. R0W80S0 

574 0357 CD8202 CALL LDHL .LOAD 1ST ADD OF 808«>R0« TO 

575 035A IE5»;» MVI E. 050 SET COL»NTER 

576 0^5C 7E L00P6 MOV A. M . GET CHAR 

577 035D 17 RAL . O BIT 8 STATUS AND INVERT 

578 035E 0A7«X>3 JC RESET 1 

579 0361 IF RAR 

5S0 0362 F680 080 .MASK BIT 3 HIGH 

581 0364 77 BAC» 2 MOV M. A .STORE MOD CHAR TO MEM 

582 0365 23 INX H .POINT TO NEXT MEM 

583 0366 78 MOV A. E 

584 0367 FEOl CPI 001 

585 0369 CA7603 J2 DONE ; RETLiRN IF COUNT = ZERO 

586 0 360 ID DCR E . C€C COUNTER 

587 036D C35C03 JMP L00P6 

588 

589 0370 IF RESET 1 RAR 

590 0371 E67F ANI 07F .RESET BIT 8 

591 0373 i;56403 -.IMP BACK2 

593 0376 El DONE POP H 

594 0377 C9 RET 

595 'X>00 END START 


A 0007 ACELD 01 1C ADCUR 

B 0000 8110 Ch:iD4 B1200 

B180C) <X>F2 B2CmX» 00F8 82400 

B36fX> 0104 B4800 OlOA B6«W 

B9600 0116 BACK 0083 8ACK1 

BAUD 0093 BELL 0345 BS 

CHARNU 0063 CLRAM 0042 CLRAMl 

CLROWl 0336 CLR0W2 0338 CLR0W3 

CRTCRO 0<»64 D 0002 - DCiNE 

FIRSTR 0062 FR04S 0324 Fi.tNC 

HMC:UR 0«>e7 HOME 02A4 I MAS! 

INIT 003B INTACE 014A INTI B 

IVERTR 0354 L 0005 LASTRO 

LDHLl 0283 LF 023D LOOP 

L00P2 05':>F L00P3 0313 L00P4 

LOOF-6 035C LR04S ';)32A . M 

NRS 0061 NXRO OlBE NXROl 

PSW 0006 RESET 0 352 RESET 1 

ROLO 020D ROWeOS 0061 ROWSAV 

SAVRO 027B SCROLL 0205 E-P 

SWAP 02B5 TEMF’l ‘:H:k66 • TEMFZ' 

UF'ROW 02EE UF SC.L 0308 VERT I 

2CRTC 024A ZFRO 021E ZLRO 

NO ERROR LINES 
SOURCE CHECISUM « 40 3F 
OBJECT CHECI SUM * «:>F5l 
INPUT file 1 CRT30A SRC ON JIMFM 
OBv€CT file 1 CRT80A LM ON ..UMFM 


0161 

«:h.->ec 

OOFE 
cm:>E6 
02FB 
02E0 
Ch;»4C 
01C4 
0376 
0170 
CM368 
0136 
OC>60 
0244 
3 :-:D 

0 1 DC 


0370 



0219 


ADDCH 0298 
B150 OODA 
c>c>Eo 
B7200 0110 

BACI2 0364 
C OOC»l 

CLRCiW 0330 
CR 026E 

e 

H cm:h:»4 

INCRO 0185 
IVERTN 0348 
LDHL 0282 
LOOPl 0301 
L':«3F-5 OICF 
NEWRO 0225 
PCUR 01 B 5 
R04S 03 IE 
ROZERO 01D7 
-f.TART 

UF-CI.IR 02F1 
ZCHAR OIF? 
ZROW OlFB 


DEFINITIONS 

ACE — Asynchronous communication element 

CRTC — Cathode ray tube controller 

Video Page — Visible screen data 

Vrdeo RAM — Entire portion of RAM used only 

for display 

First Row # — Address for top row of video page 

Last Row # — Address for bottom row of video page 

CRTC Row # — Address for next row load 

8080 Row # — Address for cursor row 

Character # — Character location in a row 

XXXH are hexidecimal numbers 


REFERENCES 

National Semiconductor Data Sheets: 

DP8350 Series Programmable CRT Controllers 
INS8250 Asynchronous Communications Element 
DM8678 Bipolar Character Generator 
INS8080 Assembly and Reference Manuals 

National Semiconductor Application Notes: 

Simplify CRT Terminal Design with the DP8350, 
AN-198 

DM8678 Bipolar Character Generator, AN-167 

Data Bus and Differential Line Drivers and Receivers, 
AN-83 

Transmission Line Characteristics, AN-108 

Hardware Reference Manual BLC 80/10 Board Level 
Computer. National Semiconductor Microcomputer 
Systems Chapter 6 - System Interfacing. 
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AN-200 CMOS A/D Converter Chips Easily Interface to 8080A Microprocessor Systems 


CMOS A/D Converter Chips 
Easily Interface to 8080A 
Microprocessor Systems 


National Semiconductor 
Application Note 200 
Jake Buurma 



SUMMARY 


A/D CONVERSION 


This paper describes techniques for interfacing National 
Semiconductor's new ADC3511 and ADC3711 micro- 
processor compatible analog-to-digital converter chips to 
8080 A microprocessor systems. The hardware interface 
and the software interrupt service routine will be des- 
cribed for single and multiple A/D converter data acqui- 
sition systems. 

INTRODUCTION 

The recent introduction of monolithic digital voltmeter 
chips has encouraged designers to consider their use as 
analog-to-digital converters in data acquisition systems. 
While the high accuracy afforded at low cost was 
attractive, certain difficulties in applying these devices 
in digital systems were encountered. Most of these 
difficulties were due to the DVM chip's output structure 
being oriented towards driving 7-segment displays with 
internally generated digit scanning rates. National 
Semiconductor has recently introduced a family of 
monolithic CMOS A/D converters ~ two of these devices 
are directed towards LED display DPM and DVM 
applications (ADD3501 3 1/2-digit DPM and ADD3701 
3 3/4-digit DPM) while the other two (ADC3511 3 1./2- 
digit A/D and- ADC3711 3 3/4-digit A/D) have addres- 
sable BCD outputs. These last two devices allow easy 
interface to microprocessor and calculator-oriented 
(COPS) systems. 

Single or muitipie channel monitoring of physical 
variables can be achieved with high accuracy despite 
the lack of complexity and low overall cost. 


All A^D converters in this family operate from a single 
BV supply and convert inputs from 0 to ±2V. The con- 
verters use a pulse-width modulation technique which 
requires no precision components and exhibits low off- 
set, low drift, high linearity and no rollover error. An 
additional advantage is that the voltage reference is of 
the same polarity as the supply. 

Two resolutions are offered, the 3 1/2-digit types divide 
the input into 2,000 counts plus sign, while the 3 3/4- 
digit types provide 4,000 counts plus sign which is 
roughly equivalent to the resolution of a 12-bit plus sign 
binary converter. The 3 1/2-digit converters require 
200 ms per conversion; 3 3/4 digit types require 400 ms. 

The converters handle negative inputs by internally 
switching the inputs and forcing the sign bit low. While 
this technique allows conversion of positive and negative 
inputs with only a single supply, the inputs must be 
floating with respect to the supply return. Without a 
floating supply, only positive voltages may be converted. 

The basic converter is shown in Figure 1 The actual 
conversion technique is described in Appendix A. 



FIGURE 1. Basic A/D Converter 
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BCD OUTPUT DESCRIPTION 

The ADC351 1 and ADC371 1 present the output data in 
BCD form on a single 4-line output port, plus a separate 
sign output. The desired digit is selected by a 2-bit 
address which is latched by a high level at the Digit 
Latch Enable input (DLE); a low level at DLE allows 
flow thru operation. Since the output is BCD, it is 
compatible with many standard instruments and can 
easily be converted into binary by the prpcessor if this 
format should be desired. Overrange inputs are indicated 
by a hexidecimal "EEEE" plus an Overflow output. 

A new conversion is begun by a positive pulse or high 
level at the Start Conversion (SC) input. The analog 
section of the converter continuously tracks the analog 
input. The Start Conversion command controls only the 
transfer of new data to the output latches, consequently 
the delay from the SC pulse to the Conversion Complete 
(CC) signal may vary from several milliseconds to several 
hundred milliseconds. In interrupt driven systems the 
delay is no problem, since the. processor does not exe- 
cute delay instructions while waiting for the data. How- 
ever, if in-line or program I/O is used where the program 
waits for the data to be ready, the maximum delay 
between SC and CC must be programmed into the wait 
routine. This type of I/O is therefore not as efficient as 
interrupt I/O. 

The CC output goes low immediately after the SC pulse. 
At the end of a conversion, CC goes high and remains 
high until a new conversion is initiated. Continuous 
conversion operation is obtained by tying the SC input 
to Vcc- 

REFERENCE VOLTAGE 

The 2.000V reference is derived from the LM336, 
a recently announced monolithic reference which 
provides 2.5V with low drift at low cost. This active 
reference is adjusted for minimum thermal drift of about 
20 ppmTC by using a third terminal on the device to 
adjust its output to 2.490V. 

Total reference current consumption is low, as the 
LM336 requires only 1 mA of bias current, and the 
resistor divider about 2 mA. The reference circuit is 


Vcc 



*R1 


2,49V 

(2N -t- 1) mA 


N = 1. 2 ... 8 


shown in Figure 2. One reference can be used for many 
A/D's. The value of the upper series resistor R1 depends 
on the number of converters used. 

A SINGLE CHANNEL CONVERTER 

A complete A/D port is seen in Figures 3 and 4. Figure 3 
shows a Dual Polarity converter and Figure 4 a Positive 
Only Polarity converter. Each port contains an A/D 
converter, TRI-STATE® bus driver, and 2 gates to con- 
trol I/O. This A/D port is easily used in single or multi- 
channel systems. In multichannel systems a converter 
is used on every channel allowing digital multiplexing 
of the outputs. 

Data from the A/D converter in a single channel system 
is easily processed using an OUT command to start a 
conversion and IN commands to read the data after 
the microprocessor has been interrupted by a Conver- 
sion Complete. 

As seen in Figure 5, a single channel A/D port uses a 
6-bit bus comparator to decode its assigned peripheral 
address from the lower address bits of the 8080A 
address bus. 

When an interrupt is received, the present status of the 
processor is stored on the stack memory by a series of 
push commands. The interrupt is serviced by reading 
digit 4 (MSD) into the processor and checking the 
overflow bit. If the overflow bit is high, the converter 
input has exceeded its range and an error signal is 
generated, indicating that scaling must be done to 
attenuate the input signal. If the OFL is low, the sign 
bit is then checked to determine the polarity of the 
conversion. If the sign bit is low, a "1" is added to 
the MSB of digit 4. Since this bit would normally be 
low, (maximum converter range allows MSB < 3 or 
0011) a "1" in this position is used to denote a negative 
input voltage. The 4 bits of digit 4 which now include 
the sign are shifted into the upper half of the first 
byte and the 4 bits of digit 3 are packed into the lower 
half. Similarly, digits 2 and 1 are packed into the second 
byte and both bytes stored in memory. 

Figure 6 and routine 1 are the flow chart and assembly 
language routine used to implement this action. 

8-CHANNEL A/D WITH SOFTWARE PRIORITY 

The basic A/D port can easily be expanded to multiple 
channel systems. An 8-channel system is seen in Figure 7. 
This system interrupts the processor when one of the 
Conversion Complete outputs goes high. The processor 
saves the current status and reads the status word of 
the A/D system. The status word is then compared to a 
priority table. Each level in the table corresponds to a 
priority level with high priority converters which are 
first in the table. If 2 or more converters have the same 
priority and are ready at the same time, the converter 
with the highest number gets serviced first. 


FIGURE 2. A/D Converter Reference. The 10k Pot is 
Adjusted to a Voltage of 2.49V on the Output; at this 
Voltage Minimum Drift Occurs. The Reference can 
Supply up to 8 A/D Converters. 


The program determines which service routine to use by 
the bit position of "I's” in the status word. The routine 
loads the address pointer to digit 4 of the selected 
converter. The program then calls a subroutine which 
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AN-2(X) CMOS A/D Converter Chips Easily Interface to 8080A Microprocessor Systems 


goes t+irough the process of checking overflow, sign and 
packs 4 BCD digits into 2 bytes. These 2 bytes are then 
stored in a table in the memory directly above the 
converter addresses. After a channel is serviced, the 


original processor status is restored and the interrupt 
enabled. If additional channels need service, they 
immediately interrupt so the new status word is then 
read and a new priority established. 



FIGURE 3. Dual Polarity A/D Requires that Inputs are Floating with 
Respect to the Supply. Input Range is ±1.999V. 



FIGURE 4. Positive Polarity A/D Operating from SV Supply. Input 
Range is +1.999\/. 
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AN-2(X) CMOS A/D Converter Chips Easily Interface to 8080A Microprocessor Systems 


LABEL 

OPCODE 

OPERAND 

COMMENT 

LABEL OPCODE 

OPERAND 

COMMENT 

ADIS; 

PUSH 

PSW 

A/D interrupt 

IN 

ADD 2 

; delay 




service 

RAL 


; rotate 


PUSH 

H 

save 

RAL 


; into 


PUSH 

B 

current status 

RAL 


; upper 


IN 

ADD 4 

input A/D digit 4 

RAL 


, 4 bits 


IN 

ADD 4 

delay 

ANI 

FO 

; mask lower bits 


ORA 


reset carry 

MOV 

C, A 

; save in C 


RAL 


rotate OFL thru 

IN 

ADD 1 

: in digit 1 




carry 

IN 

ADD 1 

, delay 


JC 

OFL 

overflow condition 

ANI 

OF 

: mask upper bits 


RAL 


rotate sign thru 

OR 

C 

: pack 




carry 

MOV 

C, A 

; save m C 


JC 

PLUS 

positive input 

LXI 

H, ADMS 

; load ptr to A/D 


ORI 

20H 

OR 1 into MSB, 



Mem, space 




neg input 

MOV 

M, C 

; save C in memory 

PLUS: 

RAL 


shift 

INX 

H 

; point next 


RAL 


into position 

MOV 

M, B 

, save B in memory 


ANI 

FO 

mask lower bits 

OUT 

ADD 1 

; start new ccnver 


MOV 

BA 

save in B 



s i on 


IN 

ADD 3 

input digit 3 

POP 

B 

; restore 


IN 

ADD 3 

delay 

POP 

H 

: previous 


ANI 

OF 

mask higher bits 

POP 

PSW 

; status 


OR 

B 

pack into B 

El 


: enable interrupts 


MOV 

B, A 

save in B 

RET 


: return to main 


IN 

ADD 2 

input digit 2 



program 


Routine 1. Single Channel Interrupt Service Routine 


01221 



FIGURE 7. 8-Channel A/D System with Maskable Priority Interrupt Using Memory Mapped I/O 


256 


®iC MASTER 1979 



INITIALIZATION 


ADDRESS 
A/0 CONVERTERS 


C j 


Q A/D SERVICE 


SAVE CURRENT STATUS 
LOAD A/D STATUS WORD 
CONVAflE TO PRIORITY TABLE 



LOAD ROUTINE TABLE 
POINTER. CLEAR CARRY 


(GT BIT) 


INTERRUPT SERVICE 


INTERRUPT 




SAVE STATUS 
INPUT A/D 
STATUS WORD 


COMPARE STATUS WORD 
WITH PRIORITY TABLE 





FIGURE 8. Flow Charts of A/0 Routines 
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FIGURE 8. Flow Charts of A/D Routines (Continued) 


LABEL 

OPCODE 

OPERAND 

COMMENT 

LABEL 

OPCODE 

OPERAND 

COMMENT 

lAD: 

PUSH 

PSW 

; interrupt from A/D 


XCGH 


; exchange DE, HL 


PUSH 

H 

; save H & L on 


PCHL 


; jump to input 




stack 




routine 


PUSH 

B 

, save B & C on 

INAD1: 

LXI 

H, AD1 

; pickup pointer to 




stack 




A/D 1 


PUSH 

D 

, save D & E on 


CALL 

ADIN 

; call commort input 




stack 




routine 


LXI 

H. ADWD 

; pickup A/D status 


MOV 

M, A 

; start new conversion 




word 


JMP 

DONE 

; all done 


MOV 

6, M 

; move word into B 

INAD2: 

LXI 

H, AD2 

: pickup pointer to 


LXI 

H, PRTBL 

; pickup priority tbi 




A/D 2 




pointer 


CALL 

ADIN 

, call input routine 

TEST: 

MOV 

A, B 

, place status word 


MOV 

M, A 

: start new conver- 




in accum. 




sion 


ANA 

M 

, mask with priority 


JMP 

DONE 

; all done 




table 






JNZ 

FIND 

, match jump to 








Find 






INX 

H 

, point to lower 

DONE: 

POP 

D 

, restore D 




priority 


POP 

B 

, restore B 


JMP 

TEST 

; try again 


POP 

H 

; restore H 

FIND: 

LXI 

H, RTBL 

, pickup routine tbI 


POP 

PSW 

: restore PSW 




pointer 


El 


, enable-interrupts 


ORA 

A 

; reset carry 


RET 


; return to mam 

GTBIT: 

RAR 


, rotate thru carry 




program 


JC 

GTAD 

, bit was found ^ 

PRTBL: 

DB 

04 H 

. 00OOC1OO AD3 


INX 

H 

: point’ to 




highest priority 


INX 

H 

; next routine 


DB 

03 H 

. 0000001 1 AD2 & 


JMP 

GTBIT 

, try again 




AD 1 next priority 

GTAD: 

MOV 

E, M 

: move first byte 








into E 






INX 

H 

, point to next byte 






MOV 

D, M 

, move second byte 






into D 

Routine 2. S Channel Interrupt Service Routine with Software Priority 
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LABEL 

OPCODE 

OPERAND 

COMMENT 

LABEL OPCODE 

OPERAND 

COMMENT 

PRTBL: 

DB 

10H 

; 00010000 AD5 

MOV 

B, A 

; save in B 




lowest priority 

DCR 

H 

; point to LSD -r 1 

RTBL: 

DW 

1000H 

; routine for A/D 1 

MOV 

A, M 

; input LSD -r 1 


DW 

100CH 

; routine for A/D 2 

MOV 

A, M 

; delay 





RAL 


; rotate 





RAL 


; into 





RAL 


, upper 


DW 

1060H 

; routine for A/D 8 

RAL 


; 4 bits 

ADIN: 

MOV 

A, M 

; input MSD plus 

ANI 

FO 

; mask lower bits 




OFL & SIGN 

MOV 

C, A 

; save in C 


MOV 

A, M 

; delay 

DCR 

H 

; point to LSD 


ORA 

A 

; reset carry 

MOV 

A, M 

; input LSD 


RAL 


; rotate left thru. 

MOV 

A, M 

; delay 




carry, OFL 

ANI 

OF 

; mask upper bits 


JC 

OFL 

; jump to overflow 

OR 

C 

; pack 




if set 

MOV 

C, A 

; save in C 


RAL 


; rotate left thru 

SHLD 

TEMP 

; store HL in temp 




carry, sign 

MOV 

A, L 

; move L in accum. 


JC 

PLUS 

; jump to plus if set 

ACI 

64 

; generate lower 


OR1 

20H 

; OR1 into BCD, 



address 




MSB for minus 

MOV 

L, A 

, above memory 

PLUS; 

RAL 





mapped 


RAL 



MOV 

A, H 

; converter addresses 


ANI 

FO 

; mask lower order 

ACI 

0 

; include carry 




bits 

MOV 

H, A 

; to upper bits 


MOV 

B, A 

; save in B 

MOV 

M, C 

, store C 


DCR 

H 

; point to MSD-1 

INX 

H 

; then 


MOV 

A, M 

; input MSD- 1 

MOV 

M, B 

; store B 


MOV 

A, M 

; delay 

LHLD 

TEMP 

; retrieve HL 


ANI 

OF 

; mask higher 4 bits 

RET 


; return 


OR 

B 

; pack MSD and MSD-1 





Routine 2. 8-Channel Interrupt Service Routine vvith Software Priority (Continued) 
ADJUSTMENT AND TESTING 


Adjustment and testing of a single channel A/D is done 
by monitoring the memory space where the interrupt 
routine stores the data word. The microprocessor is 
forced to loop around a section of program with inter- 
rupts enabled. As the input voltage of the converter is 
changed, this data word should also change as the con- 
verter updates it. A precision voltage reference is con- 
nected to the input of the A/D and incremental voltage 
steps are applied. The A/D data word shouid also change 
according to the voltage steps. 

At full-scale input voltage, the data word should be at its 
maximum value. If not, check the full-scale adjust on 
the A/D by adjusting it so the OFL bit. goes high when 
the input is exactly 2.000V. 

Multichannel systems are more difficult to pheck. Start 
by individually checking the full-scale adjustments so 
the converters overflow at 2.000V. Check the software 
priority routine by forcing all status bits of the status 
word high. This corresponds to all converters being 
ready at the same time, a very unlikely worst-case 
condition. The microprocessor should respond by out- 
putting the address of all 4 digits of th e A/D p ort with 
the highest priority along with the memR strobes, 
then with a memW strobe to start a new conversion. 
The next highest priority converter should then receive 
its addresses and memR strobes and so on down the 
line. 

Once the priority routine has been debugged, each data 
word is monitored as the input to its converter is adjusted. 
Since a common input routine is used, once 1 channel 
operates, all the other channels should also. 


Debugging may most easily be done by single stepping 
through the program at these critical areas. No timing 
problems should be encountered since the A/D port 
appears to be a standard peripheral or memory. In the 
ADC3511 and ADC3711 the desired output is merely 
addressed the same as a memory location. 

The memory requirements of the interface depends, 
of course, on the complexity of the system. The single 
channel converter requires approximately 60 bytes of 
program storage plus 2 bytes for data storage and 4 
peripheral addresses. 

The multichannel system requires about 40 bytes for 
the priority routine and 10 bytes of program for each 
converter routine. The common input routine requires 
about 50 bytes of program and is used by ail the con- 
verter routines in the form of a subroutine. . 

Memory mapped I/O causes 64 memory locations to be 
used to input an 8-channel system. The data space is 
located directly above the address space for the con- 
verters and 16 memory locations are used to store the 
data for 8 converters. 


TheADC3511 and ADC3711 microprocessor compatible 
A/D converters eliminate the difficulties previously 
encountered in applying DPM chips to microprocessor 
systems. The low parts count and low cost per channel 
make distributed or remote A/D conversion practical 
for a variety of data acquisition applications. 


CONCLUSION 
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APPENDIX A 

THEORY OF OPERATION 

A schematic for the analog loop is shown in Figure A 1 . 
The output of SW 1 is either at Vref or OV, depending 
on the state of the D flip-flop. If Q is at a high level, 
^OUT “ Yref 3nd if Q is at a low level VquT OV. 
This voltage is then applied to the low pass filter com- 
prised of R1 and Cl. The output of this filter, Vfb. 
is connected to the negative input of the comparator, 
where it is compared to the analog input voltage, Vtfg. 
The output of the comparator is connected to the D 
input of the D flip-flop. Inforrnation is then transferred 
from the D input to the Q and Q outputs on the positive 
edge of clock. This loop forms an oscillator whose duty 
cycle is precisely related to the analog input voltage, 
V|N- 

An example will demonstrate this relationship. Assume 
the input voltage is equal to 0.500V. If the Q output of 
the D flip-flop is high, then Vqut equal Vref 
{ 2.000V) and Vfb ''''•I* charge toward 2V with a time 
constant equal to R1C1. At some time VpB will exceed 
0.500V and the comparator output will switch to OV. 
At the next clock rising edge, the Q output of the D 
flip-flop will switch to ground, causing VquT fo switch 
to OV. At this time, Vfb will start discharging toward 
OV with a time constant R1C1. When Vfb l®ss than 
0.5V, the comparator output will switch high. On the 
rising edge of the next clock, the Q output of the D 
flip-flop will switch high and the process will repeat. 
There exists at the output of SW 1 a square wave pulse 
train with positive amplitude Vref and negative ampli- 
tude OV. 


The DC value of this pulse train is: 

tON 

Vqut = Vref = Vref (duty cycle) 

tON + tOFF 

The low pass filter will pass.'the DC value and then: 
Vfb = Vref (duty cycle) 

Since the closed loop system will always force Vfb 
equal V|m, we can then say that: 

V|N = Vfb = Vref (duty cycle) 

or 


= (duty cycle) 

Vref 

The duty cycle is iogicaiiy ANDed with the input 
frequency f|(s|. The resultant frequency f equals; 

f = (duty cycle) x (f|N) 

Frequency f is accumulated by counter no. 1 for a time 
determined by counter no. 2. The count contained in 
counter no. 1 is then: 

f (duty cycle) X (f|N) V|n 
count = = = X N 

(f|N)/N (f|N)/N Vref 

Forthe ADC3511 N = 2000. 

For the ADC371 1 N = 4000. 



V|N ■ Vp 0 = Vrep X (duty cycle) 
f = (duty cycle) x 


f 

Count in Counter No. 1 = 

f,N/N 


(duty cycle) x f|nj V|M 
Wiv Vref 


FIGURE A1. Analog Loop Schematic Pulse Modulation A/D Converter 
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PARAMETER 

CONDITIONS 

MIN 

TYP 
(Note 2) 

MAX 

UNITS 

Non-Linearity 

(Note 3) 

V|N = 0-2V Full-Scale 

-005 

+ 0 025 

005 

% of Full-Scale 

Organization Error 

V|N = 0-200 mV Full-Scale 

-1 


0 

Counts 

Offset Error 

V|f\| = OV, (Note 4) 

-0.5 

1.0 

3.0 

mV 

Rollover Error 


-0 


0 

Counts 

''^IN-f. V||M_ Analog Input Current 

Ta = 25'’C 

-5 

1 

5 

nA 


ELECTRICAL CHARACTERISTICS 

ADC351 ICC, ADC371 ICC 4.75 < Vcc < 5.25V; -40°C < Ta +85°C, fc = 5 conv./sec 
(ADC3511CC): 2.5 conv./sec (ADC371 ICC); unless otherwise specified. 


Note 1 : "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for 
'Operating Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteris- 
tics" provides conditions for actual device operation. 

Note 2: All typicals are given for = 25°C. 

Note 3: For the ADC3511CC; full-scale = 1999 counts; therefore, 0.025% of full-scale = 1/2 counts and 0.05% of full-scale = 1 count. 
For the ADC371 ICC; full-scale = 3999 counts; therefore, 0.025% of full-scale = 1 count and 0.05% of full-scale = 2 counts. 

Note 4: For full-scale = 2.000V : 1 mV = 1 count for the ADC351 ICC; 1 mV = 2 counts for the ADC371 ICC. 


3 1/2 ;3 3'4I DIGIT 
LATCH 



> OVERFLOW 
^CONV COMfLETE 
' SIGN 
*V||£F 


' - ''REE 


FIGURE A2. ADC3511 3 1 /2-Digit A/D (*ADC37n 3 3/4-Digit A/D) Block Diagram 
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AN-140 CMOS SCHMITT TRIGGER-A UNIQUELY VERSATILE DESIGN COMPONENT 


CMOS Schmitt Trigger 
— a Uniquely Versatile 
Design Component 


National Semiconductor 
Application Note 140 
Gerald Buurma 



INTRODUCTION 


ANALYZING THE CMOS SCHMITT 


The Schmitt trigger has found m^ny applications in 
numerous circuits, both analog and digital. The versa- 
tility of a TTL Schmitt is hampered by its narrow 
supply range, limited interface capability, low input 
impedance and unbalanced output characteristics. The 
Schmitt trigger could be built from discrete devices to 
satisfy a particular parameter, but this is a careful and 
sometimes time-consuming design. 


The input of the Schmitt trigger goes through a standard 
input protection and is tied to the gates of four stacked 
devices. The upper two are P-channel and the lower two 
are N-channel. Transistors P3 and N3 are operating in the 
source follower mode and introduce hysteresis by 
feeding back the output voltage, out', to two different 
points in the stack. 


The CMOS Schmitt trigger, which comes six to a 
package, uses CMOS characteristics to optimize design 
and advance into are<is where TTL could not go. These 
areas include; interfacing with op amps and transmission 
lines, which operate from large split supplies, logic level 
conversion, linear operation, and special designs relying 
on a CMOS characteristic. The CMOS Schmitt trigger 
has the following advantages: 

■ High impedance input typical) 

■ Balanced input and output characteristics 

• Thresholds are typically symmetrica'I to 1/2 Vqq 

• Outputs source and sink equal currents 

• Outputs drive to supply rails 

■ Positive and negative-going thresholds show low 
variation with respect to temperature 

■ Wide supply range (3-1 5V), split supplies possible 

■ Low power consumption, even during transitions 

■ High noise immunity, 0.70 S/qq typical 

Applications demonstrating how each of these charac- 
teristics can become a design advantage will be given 
later in the application note. 


When the input is at OV, transistors PI and P2 are ON, 
and N1, N2 and P3 are OFF. Since out' is high, N3 is 
ON and acting as a source follower, the drain of N1, 
which is the source of N2, is at Vcc-Vth- the input 
voltage is ramped up to one threshold above ground 
transistor N1 begins to turn ON, N1 and N3 both being 
ON form a voltage divider network biasing the source of 
N2 at roughly half the supply. When the input is a 
threshold above 1/2 Vcc- N2 begins to turn ON and 
regenerative switching is about to take over. Any more 
voltage on the input causes out' to drop. When out' drops, 
the source of N3 follows its gate, which is out', the 
influence of N3 in the voltage divider with N1 rapidly 
diminishes, bringing out' down further yet. Meanwhile 
P3 has started to turn ON, its gate being brought low by 
the rapidly dropping out'. P3 turning ON brings the 
source of P2 low and turns P2 OFF. With P2 OFF, out' 
crashes down. The snapping action is due to g.-'eater than 
unity loop gain through the stack caused by positive 
feedback through the source follower transistors. When 
the input is brought low again an identical process occurs 
in the upper portion of the stack and the snapping 
action takes place when the lower threshold is reached. 



»cc 

J 

I P6 
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Out' is fed into the inverter forrr>ed by P4 and N4; 
another inverter built with very small devices, P5 and 
N5, forms a latch which stabilizes out'. The output is 
an inverting buffer capable of sinking 360iuA or two 
LPTTL loads. 

The typical transfer characteristics are shown in Figure, 
2; the guaranteed trip point range is shown in Figure 3. 


WHAT HYSTERESIS CAN DO FOR YOUR 

Hysteresis is the difference in response due to the direc- 
tion of input change. A noisy signal that traverses the 
threshold of a comparator can cause multiple transitions 
at the output, if the response time of the comparator is 
less than the time between spurious effects. A Schmitt 
trigger has two thresholds: any spurious effects must be 
greater than the threshold difference to cause multiple 
transitions. With a CMOS Schmitt at Vcc = lOV there is 



FIGURE 2. Typical CMOS Transfer Characteristics 
for Three Different Supply Voltages. 


typically 3.6V of threshold difference, enough hysteresis 
to overcome almost any spurious signal on the input. 

A comparator is often used to recover information sent 
down an unbalanced transmission line. The threshold of 
the comparator is placed at one half the signal amplitude 
(See Figure 4b). This is doen to prevent slicing level 
distortion. If a4ps wide signal is sent down a transmission 
line a 4jus wide signal should be received or signal distor- 
tion occurs. If the comparator has a threshold above half 
the signal amplitude, then positive pulses sent are shorter 
and negative pulses are lengthened (See Figure 4c) . This 
is called slicing level distortion. The Schmitt trigger does 
have a positive offset, Vt+, but it also has a negative 
offset Vj_. In CMOS these offsets are approximately 
symmetrical to half the signal level so a 4/js wide pulse 
sent is also recovered (see Figure 4d). The recovered 
pulse is delayed in time but the length is not changed, 
so noise immunity is achieved and signal distortion is not 
introduced because of threshold offsets. 



FIGURE 3. Guaranteed Trip Point Range. 


V 



a) Received signal from transmission 
tine with thresholds at different 
amplitudes. 


b) Recovered si^i from comparator 
with threshold V^h has multiple 
transitions. 


c| Recovered signal from comparatoi 
with positive offset on ibrnboW, Vt*. 
positive pulse shorten, negative pulse 
lengthen. 


d) Recovered signal with CMOS Schmitt 
trigger, Vt* and Vt • Restores true 
waveform. 

Recovered sigrul from Schmitt is same 
mMi as comparator with threshold it 
Vth. delayed in time. 



FIGURE 4. CMOS Schmitt Trigger Ignores Noise 


©1C MASTER 1979 


263 


AN-140 CMOS SCHMITT TRIGGER-A UNIQUELY VERSATILE DESIGN COMPONENT 



AN-140 CMOS SCHMITT TRIGGER A UNIQUELY VERSATILE DESIGN COMPONENT 





Vcc 
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Vb 
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W ly mini iplit wiiRlv It1 i to ±2.$l Aitict innHict n ichmiS. 


FIGURE 5. Siiw to Squar* Wava Converter with Symmetrical Level Detection. 
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N^tRICI t/(MAX*^AlC2 rttpOMC tlRM of VOitVMttf 
VouT “ fRKtdW wfMft * Vcc 


FIGURE 6. Diode Dump Tach Accepts any Input Waveform. 


APPLICATIONS OF THE CMOS SCHMITT 

Most of the following applications use a CMOS Schmitt 
characteristic to either simplify design or increase per- 
formance. Some of the applications could not be done 
at all with another logic family. 

The circuit in Figure 5a is the familiar sine to square 
wave converter. Because of input symmetry the Schmitt 
trigger is easily biased to achieve a 50% duty cycle. The 
high input impedance simplifies the selection of the bias- 
ing resistors and coupling capacitor. Since CMOS has a 
wide supply range the Schmitt trigger could be powered 
from split supplies (see Figure 5b). This biases the mean 
threshold value around zero and makes direct coupling 
from an op amp output piossible. 


In Figure 4. we see a frequency to voltage converter that 
accepts many waveforms with no change in output 
voltage. Although the energy in the waveforms are quite 
different, it is only the frequency that determines the 
output voltage. Since the output of the CMOS Schmitt 
pulls completely to the supply rails, a constant voltage 
swing across capacitor Cl causes a current to flow 
through the capacitor, dependent only on frequency. 
On positive output swings, the current is dumped to 
ground through D1. On negative output swings. Current 
is pulled from the inverting op amp node through D2 and 
transformed into an average voltage by R2 and C2. 

Since the CMOS Schmitt pulls completely to the supply 
rails the voltage change across the capacitor is just the 
supply voltage. 
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Schmitt triggers are often used to generate, fast transi- 
tions when a slowly varying function exceeds a pre- 
determined level. In Figure 7, we see a typical circuit, a 
light activated switch. The high impedance input of the 
CMOS Schmitt trigger makes biasing very easy. Most 
photo Cells are several kH brightly illuminated and a 
couple MO dark. Since CMOS has a typical input 

impedance, no effects are felt on the input when the 
output changes. The selection of the biasing resistor is 
just the solution of a voltage divider equation. 

A CMOS application note wouldn't be complete without 
a low power application. Figure 8 shows a simple RC 
oscillator. With only six R's and C's and one Hex CMOS 


trigger, six low power oscillators can be built. The square 
wave output is approximately 50% duty cycle because of 
the balanced input and output characteristics of CMOS. 
The output frequency equation assumes that ti = tj » 

fpdO fpdl • 

We earlier saw how the CMOS Schmitt increased noise 
immunity on an unbalanced transmission line. Figure 9 
shows an application for a balanced or differential 
transmission line. The circuit in Figure 7a is CMOS 
EXCLUSIVE OR, the MM74C86, which could also be 
built from 'inverters, and NAND gates. If unbalanced 
information is generated on the line by signal crosstalk 
or external noise sources, it is recognized as an error. 


Vcc 

(f) ' 

^ I/6MM74CI4 
( H— O 

q" 



"OR" CONFIGURATION 



'ANO" CONFIGURATION 


FIGURE 7. Light ActivaUd Switch couldn't be Simpler. The Input Voltage Rises as Light Intensity Increases, when Vj.^. is 
Reached, the Output will go Low and Remain Low until the Intensity is Reduced Significantly. 


Vcc 

Q 




-Olo 


Vt. 


Vt- 

S 




J 

✓ 





WAVEFORMS 

1 





1 






— 

-•Tl*- 

-TJ- 




OUTFUT 

WAVEFORMS 


FIGURE 8. Simplest RC Oscillator? Six R's and C's make the CMOS Schmitt into Six Low Power Oscillators. Balanced 
Input and Output Characteristics give the Output Frequency a Typically 50% Duty Cycle. 
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Truth Table 


A B 

F 

0 0 

NC 

0 1 

0 

1 0 

1 

1 1 

NC 


NC ' No Change 


Tfsmmittcil data appears at F as long as ifansimssion tine >s balanced, 
unbalanced data is ignored and erioi is dcitcTed by above circuit. 

>i DiHcfeiiM turn OelKtoi W Ditterenlul liw Rksivct, 

FIGURE 9. Increase Noise immunity by using the CMOS Schmitt Trigger to Demodulate a Balanced Transmission Line. 
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The circuit in Figure 9b is a differential line receiver 
that recovers balanced transmitted data but ignores 
unbalanced signals by latching up. If both circuits of 
Figure 9 were used together, the error detector could 
signal the transmitter to stop transmission and the line 
receiver would remember the last valid information bit 
when unbalanced signals persisted on the line. When 
balanced signals are restored, the receiver can pick up 
where it left off. 

The standard voltage range for CMOS inputs is Vqq 
+ 0.3V and ground -0.3V. This is because the input pro- 
tection network is diode clamped to the supply rails. Any 
input exceeding the supply rails either sources or sinks 
a large amount of current through these diodes. Many 
times an input voltage range exceeding this is desirable; 
for example, transmission lines often operate from ±12V 
and op amps from ±15V. A solution to this problem is 
found in the MM74C914. This new device has an uncom-, 
mon input protection that allows the input signal to go 
to 25V above ground, and 25V below Vcc- This means 
that the Schmitt trigger in the sine to square wave 
converter, in Figure 5b, could be powered by ±1.5V 
supplies and still be directly compatible with an op amp 
powered by ±15V supplies. 

A standard input protection circuit and the new input 
protection are shown in Figure 10. The diodes shown 
have a 35V breakdown. The input voltage can go positive 
until reverse biased D2 breaks down through forward 
bias D3, which is 35V above ground. The input voltage 
can go negative until reverse biased D1 breaks down 
through forward bias D2, which is 35V below Vcc- 
Adequate input protection against static charge is still 
maintained. 


Vcc 



1} 


CMOS can be linear over a wide voltage range if proper 
consicteration is paid to the biasing of the inputs. Figure 
11 shows a simple VCO made with a CMOS inverter, 
acting as an integrator, and a CMOS Schmitt, acting as a 
comparator with hysteresis. The inverter integrates the 
positive difference between its threshold and the input 
voltage Vi^. The inverter output ramps up until the 
positive threshold of the Schmitt trigger is reached. At 
that time, the Schmitt trigger output goes low, turning 
on the transistor through R, and speeding up capacitor 
C,. Hysteresis keeps the output tow until the integrating 
capacitor C is discharged through Rp. Resistor Rp 
should be kept much smaller than RC to keep reset time 
negligible. The output frequency is given by 

^ _ VjH ~ V,M 

° ~ (Vt. - Vt-) Rcc- 

The frequency dependence with control voltage is givpn 
by the derivative with respect to Vjiy So, 


dfp _ -1 

d V,N IVt. - Vt-) RC. 


where the minus sign indicates that the output frequency 
increases as the input is brought further below the inverter 
threshold. The maximum output frequency occurs when 
V|N is at ground and the frequency will decrease as V„sj 
is raised up and will finally stop oscillating at the 
inverter threshold, approximately 0.55 Vpp. 


Vcc 



h) 


FIGURE 10. Input Protection Diodes, in a) Normally Limit the Input Volta9e Swing to 0.3V above Vqq and 0.3V 
below Ground. In b) D2 or D1 is Reverse Biased Allowing Input Swings of 2SV above Grourtd or 25V below Vqq. 
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The pulses from the VCO output are quite narrow 
because the reset time is much smaller than the integra- 
tion time. Pulse stretching comes quite naturally to a 
Schmitt trigger. A one-shot or pulse stretcher made with 
an inverter and Schmitt trigger is shown in Figure 12. 
A positive pulse coming into the inverter causes its 
output to go low, discharging the capacitor through the 
diode D1. The capacitor is rapidly discharged, so the 
Schmitt input is brought low and the output goes 
positive. Check the size of the capacitor to make sure 
that inverter can fully discharge the capacitor in the 
input pulse time, or 

, C AV AV 

'SINK INVERTER > + 

AT R 

where AV = V^c for CMOS, and AT is the input pulse 
width. 

For very narrow pulses, under 100 ns, the capacitor can 
be omitted and a large resistor will charge up the CMOS 
gate capacitance just like a capacitor. 

When the inverter input returns to zero, the blocking 
diode prevents the inverter from charging the capacitor 
and the resistor must charge it from its supply. When 
the input voltage of the Schmitt reaches \/-r+, the 
Schmitt output will go low sometime after the input 
pulse has gone low. 


THE SCHMITT SOLUTION 

The Schmitt trigger, built from discrete parts, is a careful 
and sometimes time-consuming design. When introduced 
in integrated TTL, a few years ago, many circuit designers 
had renewed interest because it was a building block 
part. The input characteristics of TTL often make biasing 
of the trigger input difficult. The outputs don't source 
as much as they sink, so multivibrators don't have 50% 
duty cycle, and a limited supply range hampers inter- 
facing with non 5V parts. 

The CMOS Schmitt has a very high input impedance with 
thresholds approximately symmetrical to one half the 
supply. A high voltage input is available. The outputs 
sink and source equal currents and pull directly to the 
supply rails. 

A wide threshold range, wide supply range, high noise 
immunity, lovy power consumption, and low board 
space make the CMOS Schmitt a uniquely versatile 
part. 

Use the Schmitt trigger for signal conditioning, restora- 
tion of levels, discriminating noisy signals, level detecting 
with hysteresis, level conversion between logic families, 
and many other useful functions. 

The CMOS Schmitt is one step closer to making design 
limited only by the imagination of the designer. 


1/6 MM74C14 
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FIGURE 12. Pulse Stretcher. A CMOS Inverter Discharges a Capacitor, 
a Blocking Diode allows Charging through R only. Schmitt Trigger 
Output goes Low after the RC Delay. 
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Digital Weight Scales 


Digital Weight 


National Semiconductor 
Carson Chen 
March 1978 



The application of digital systems to detect weight 
provides for low cost, accurate weight scales. 

A developed system using the 3%-digit DVM 1C, 
ADD3701,* shown in figure 1, allows for conversion of 
an analog voltage to digital information linearly related 
to the weight being sensed. 

Support circuitry for the DVM 1C consists of a voltage 
regulator, a reference voltage, a weight sensing element, 
display drivers, and an LEO display. Additional circuitry 
may be implemented for added features. 


a variable voltage divider f.'-om ground to Vref- 2 volts. 
An object placed upon the scale displaces the poten- 
tiometer wiper, which is connected to the scale 
mechanics, an amount proportional to its weight. Con- 
version of the wiper voltage to digital information is 
performed, decoded, and interfaced to the numeric 
display by the AOD3701. The LM340 regulates the Vqq 
supply voltage and the RA07 resistor array is connected 
as a voltage divider to generate the ADD3701 2V 
reference voltage. The NSB7881 is driven by the 
ADD3701 segment drivers and the DS8976 digit drivers. 


The weight scale circuit of figure 1 employs a poten- 
tiometer as the weight sensing element and functions as ’See ADD3701 data sheet for details of DVM operation. 



Notes: 

1. R1, C1 defines POWER ON display blanking interval, R2, C2 defines display ON time. 

2. All Vcc connections should use a single Vcc point and all ground/analog ground connections should use a single ground/analog 
ground point. 

3. Display sequence for Rev A ckt implementation: 

t = 0 sec • power ON 
t = 0 — 5 sec • display blanked 

e system converging 
t = 5 — 10 sec e conversion complete 

• display ENABLE 
t 10 sec • display blanked 

• wait for new POWER UP cycle 

Figure t 
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Q2, the MM74C02 and sunrounding circuitry generate 
the display sequence explained in Note 3 of figure 1. 

The ADD3701 3%-digit DVM displays a maximum of 
3999 counts, full scale, having a resolution of BOO^/V 
per LSD. 

With the decimal point of digit 3 forced "ON" by Q1 
the maximum displayed reading of figure 1 would 
equate to 399.9 units of weight. 

Figure 2 is a weight scale sensor similar to that in figure 
1, differing only in the weight sensing element and .its 
related support circuitry. 


Tlie transformer of figure 2 is rectified to a DC voltage, 
proportional to a weight displacement, and then con- 
verted to its digital equivalent with the ADD3701 . 

The purpose of setting analog ground two diode drops 
above digital ground is to help cancel the inherent air 
coupling offset voltage generated by the transformer. 

Figure 2 is also connected to display a maximum of 
399.9 units of weight. The accuracy of both systems 
without the transducer elements is ±1 LSD at 25°C 
■t 15°C. 
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1. Excitation to the LVDT {i.e., outputs of the MM74C93 and IVIM74C74) may be altered to compensate for the varying Irequency 
ranges of LVDTs. 

2. All Vqc connections should use a single Vqc Pomt and all ground/analog ground connections should use a single ground/analog 
ground point. 
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Dynamic RAM Board Design 
Made Easy 


INTRODUCTION 

Many new memory system designs are being done with 
dynamic RAMs. This is especially true as the new 16k 
RAM chips become more readily available. This applica- 
tion note is aimed at those engineers who are doing their 
first dynamic RAM designs. Its intent is to give some 
direction in how to design a RAM board so that it will 
give the greatest production yield with the least amount 
of difficulty. 

We shall not talk about specific RAMs or interface to 
a specific processor. Most engineers can design control 
and interface logic for RAMs and most board designers 
can lay out a PC board for that design. However, the 
quality of that design will become apparent only after 
the RAM board is built and phased into production. 
Does it come up easily? Does it go through testing 
with little or no RAM chip fallout? Is it reliable in the 
field? 

The key to success in a dynamic RAM system, or any 
other system for that matter, is margin. A system 
designed to maximize power supply and timing margins 
will be reliable and easy to manufacture. One that 
doesn't will be a manufacturing and field service night- 
mare. 

In this application note we shall discuss RAM chip 
characteristics, power supply and control signal distribu- 
tion on PC boards, and control logic implementation 
suggestions. As successful examples, in the appendix we 
shall provide the schematics and foils for some memory 
boards that are in production. 

RAM CHIP CHARACTERISTICS 

For reference we shall compare dynamic and static 
RAMs at the chip level. Then we shall describe the 
unique characteristics of dynamic RAMs which must be 
considered in a memory system design. 

Dynamic RAMs versus Static RAMs 

The basic difference between dynamic and static RAMs 
is the way they store data. The static RAM uses a flip- 
flop to store a bit, while the dynamic RAM uses a 
capacitor to store a bit. (See figure 1.) 

It is their respective cell designs that give each RAM its 
advantages over the other. Let's compare the RAMs for 
ease of use, power dissipation, die size, and price. 

Ease of Use: The static RAM is easier to use because no 
refresh logic is required. In addition, static RAM control 
signals tend to be easier to generate because cycling is 
usually unnecessary. 

Power Dissipation: The dynamic RAM draws less power. 
The static RAM draws power continuously to sustain 
its flip-flops, while the dynamic RAM draws minimal 
power (1 to 2 mA) between cycles. With continuous 
cycling, the dynamic RAM draws about as much power 
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as the static. However, in a large memory system, 
dynamic RAMs save total system power since only one 
bank of RAMs is ever accessed during a memory cycle. 
All other banks draw minimal current except during 
refresh cycles. The duty cycle for refresh is approxi- 
mately 1 Vi to 3%. 

Die Size: Dynamic RAMs tepd to be smaller. Due to the 
difference in cell designs, the die size of the dynamic 
RAM is often at least 20% smaller than that of a com- 
parable static RAM from the same manufacturer. 

Price: Because of smaller die sizes and much larger 
production runs, dynamic RAMs should always remain 
considerably cheaper than comparable static RAMs. 
In addition, dynamic RAMs save money in larger systems. 
Less chip power means smaller and cheaper power 
supplies. Smaller supplies mean a further saving in 
reduced cooling requirements. In general, the larger the 
memory system, the greater the savings by using 
dynamics. 



Static RAM Cell 



Dynamic RAM Cell 
Figure 1. 

Dynamic RAMs 

Refresh: Since charge leaks off the storage capacitors, it 
must be replenished periodically in order for a dynamic 
RAM chip to retain its data. The charge in any one cell 
is replenished, or refreshed, every time that cell is 
accessed for a read or a write. At the same time, all the 
other cells in the same row are also refreshed. For that 
reason the entire RAM chip can be refreshed by doing 
only 64 cycles (for 4k RAM; a 16k RAM needs 128 



270 


®IC MASTER 1979 


Dynamic RAM Board Design 
Made Easy 





cycles) in 2 ms while sequencing through all the row 
addresses. The bit pattern presented to the column 
addresses does not matter. However, the setup and hold 
times must still be met. Unstable column addresses 
during refresh will cause data loss. 

The hardware required for refresh amounts to a 6- 
or 7-bit counter for the refresh addresses, some way 
to multiplex the counter onto the RAM row address 
lines, a timer to signal when a refresh should be done, 
and the miscellaneous gating needed to couple into the 
usual read/write logic. 

In some systems no extra refresh logic is needed. For 
example, in CRT systems normal op>eration sequences 
through all the row addresses in less than a 2 ms refresh 
period. This will be true only if the row address bits on 
the RAM chip are driven from the least significant 
address bits of the system. As a rule, this is good practice 
in all systems. By placing the most active system address 
bits on the RAM row addresses, normal system 
operation will automatically refresh the bulk of the 
RAM. 

Cycling: One of the key functional differences between 
static and dynamic RAMs is the fact that dynamic RAMs 
must run through a cycle in order to read or write. 
Aborting the cycle by removing the chip enable too 
early or- by trying to start a second cycle too soon after 
the first will probably cause data loss. Minimum chip 
enable on and off times must be observed. 

Summary 

Static RAMs are easier to use. Dynamic RAMs are 
cheaper, use less power, must be refreshed, and must be 
cycled. 

MEMORY SUBSYSTEM DESIGN CONSIDERATIONS 

Some memory board designs are easy to manufacture, 
while others, functionally identical, have low manufac- 
turing yields seemingly due to the many "bad" chips, 
the difference between them is usually the amount of . 
margin designed into each system. Power supply and 
timing margins are both critical, and as the margins go 
to zero or negative, the amount of "soft" errors goes up. 
(A chip has a "hard" error if a location consistently 
cannot be written and read back properly. It has a 
"soft" error if it only occasionally fails.) 

On careful analysis, "soft" errors usually occur during 
a memory cycle in which some system parameter has 
gone out of spec. Since the RAM chips themselves have 
variations in their margins, replacing the offending RAM 
with one that has a greater margin in the out-of-spec 
parameter seems to cure the problem. This results in a 
large pile of "bad" RAMs. However, the real solution 
to this type of problem is in a careful system design and 
board layout in the beginning. 

Power Distribution 

By far the single most important aspect of a successful 
RAM system is good power distribution consisting of 
carefully designed decoupling and power gridding. The 
importance of good power distribution cannot be over- 
emphasized. 

Let's examine the problem. All dynamic RAMstiave at 
least two supplies (V/qq and Vbb; ^ss 's the RAM 
internal ground). Most also have a third called Vcc. 


We will discuss only Vqq since the other supplies have 
similar characteristics. Figure 2 shows the Iqd current 
waveform for a typical dynamic RAM chip during a 
memory cycle. 


\ 


loo 


r j\ yi 


Figure 2. 

At the beginning and end of chip enable, each RAM chip 
draws 50 to 100mA current spikes with rise times of 
20 ns. In addition, each RAM package draws a 20 to 
40mA DC current lasting for the duration of chip 
enable. The power distribution system must supply these 
currents while the voltages at the RAMs remain constant. 
Figure 3 is a schematic of the Vqq supply for a row of 
eight RAMs. The inductors are due to PC trace induc- 
tance which is about 10 nH per inch for a 13 mil trace. 
If the RAMs are on y 2 -inch centers there is lOnH total 
between RAMs. 



mnnJ 


If there is only one capacitor per row, and if that row 
capacitor, Cfow- were infinite, the voltage spikes at the 
first, second, and last RAMs would be: 

. ndi ,, _ 100mA 

Vi spike = L X 8— = lOnH X 8 X 

dt 20 ns 

= 400mV 

Vo spike = L X 15— = 750mV 
dt 

Vs spike = L X 36 — = 1 800 mV 
dt 

These spikes, especially the last two, are unacceptable. 

If each RAM had its own decoupling capacitor, CraM. 
in series with 10 nH of trace inductance, the voltage 
spikes would be: 

. di ,, 100mA 

Vcpike = L— = lOnH X = 50 mV 

dt 20 ns 

which is very good. Local decoupling should be used 
to overcome the spiking problem. 

The ability of the power distribution system to supply 
the 20 to 40 mA per chip during a RAM cycle is also a 
function of the series inductance. For example, see 
figure 4. 
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Let the total power supply lead inductance be 50 nH. 
(We are ignoring the PC trace inductance within the 
RAM array itself.) What would the voltage step have to 
be at the RAMs to get 40mAx8 flowing in 20 ns? 
The equation is; 

E = L— = 50nH x 8 x = 800 mV 

dt 20 ns 

which is a large step which should not occur with 
adequately designed decoupling. Therefore, the bulk of 
the DC current for cycling the RAMs comes from de- 
coupling caps themselves, and therefore they should be 
large enough to supply these currents with little droop. 
They should also be close enough to the RAMs to mini- 
mize the effect of the spikes. If we use a 0.1 /liF cap, 
the droop for a 250 ns cycle would be: 

.,1 40 mA ,, 

VdrooD = V = — t = X 250 ns = 100 mV 

^ C 0.1 pF 

which is acceptable. Obviously, a larger capacitor will do 
an even better job of handling the droop. In addition, to 
help keep the droop to a minimum, the board should 
have about 50 to 2(X)pF of bulk decoupling on the 
+12 V supply. The other supplies can have less. Half 
should be placed near the point where the supplies enter 
the board. The other half should be placed at the far side 
of the RAMs so that the array lies between the bulk 
decoupling capacitors. 

Alternatively, half of the bulk capacitors can be spread 
throughout the array. If this is done, use approximately 
5 to 10 /liF per eight RAM chips for Vqq and VbB- 
For Vcc 5 to lOpF for 32 chips should be adequate. 

Intuitively, this second approach seems better. However, 
the first technique works fine and is probably more cost 
effective. 

The choice of capacitor types is very important. In all 
of the above decoupling calculations we have ignored the 
effective series resistance (ESR) of the capacitors. The 
effect of the ESR of real capacitors is probably at least 
as large as the effect of PC trace inductance and is a 
function of the capacitor type. 

For best results, use ceramic capacitors for the local 
decoupling. The Memory Systems Group at National 
Semiconductor has had good results with ceramic 
capacitors of Z5U material from AVX and Sprague. 
To illustrate how important the Memory Systems Group 
feels these capacitors are to good memory board perfor- 
mance, every lot is subjected to an incoming inspection 
which includes, among other things, a transient response 
test. 


For bulk decoupling, solid tantalum capacitors are 
recommended. They have better transient response than 
most other large value capacitors and they put a lot of 
capacitance into a small package which simplifies board 
layout. 

A word about power gridding. If there are a number of 
rows of RAMs, all power supply traces to all RAMs 
should be run both vertically and horizontally through- 
out the array. Providing multiple paths through the array 
reduces the effective inductance of the power distribu- 
tion system. 

To summarize power distribution, we can say the 
following: 

1. It is the single most important aspect of a good RAM 
board layout. 

2. Use plenty of decoupling. The decoupling caps not 
only reduce voltage spikes, but also provide most of 
the RAM power during the cycling. Lay out the 
board for a 0.1 pF capacitor per power supply per 
RAM chip (up to three capacitors per chip). As 
production history accumulates, it may be possible 
to omit half the capacitors. However, lay out the 
board for one per supply per chip. Use 50 to 200pF 
of bulk decoupling on +12 V. On +5V and -5V use 
25 to lOOpF. 

3. The decoupling capacitors should have the shortest 
possible traces back to their respective RAM power 
supply and ground pins. To reduce inductance 
further, these traces should be as wide as room will 
allow. 

4. Traces running the power supply voltages throughout 
the array should be as wide as possible. However, 
with good decoupling design, even minimum trace 
widths will probably be acceptable. If some power 
supply traces can be wider than others, make Vgs 
(Ground) wider first, Vqq next, Vge next, and 
finally Vqq. Ground is the key. Grid the supplies 
even if the traces are heavy in one direction and light 
in the other. 

5. We have purposely omitted any discussion of multi- 
layer boards. They tend to simplify power distribu- 
tion problems, but the types of problems that must 
be solved are the same. Only the magnitudes have 
been somewhat reduced. Almost everything that has 
been said up to now is still applicable to multilayer 
boards. 

Data and Control Signal Distribution 

The second most important aspect of the successful 
RAM system is address, data, and control signal dis- 
tribution. 

Let's discuss the chip enables first. This is the most 
important signal to the RAM and all timing is referenced 
to it. There are two types of chip enables in common use 
today: 12 volt and TTL level swings. Running chip 
enable lines through an array tends to be less of a 
problem than one would think. There are only two 
things to keep in mind. First, place the actual driver 
chip near the RAM array it is driving, making the chip 
enable run short and direct. Second, put a damping 
resistor near the driver. Do this for either TTL level or 
12 volt chip enables. Select the value of this resistor to 
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give the best clock waveform at the RAM chips. Its 
value will probably be between 10 and 51 f2. Figure 5 
shows the commonly used arrangements. 


The reasons for these two recommendations stem from 
the fact that, at the frequencies encountered here, 
the clock lines are, in fact, transmission lines. The 
impedance of the line is determined by : 

Zo = VlTc 

where the impedance of the clock line within the array 
of chips is in the range of 10 to 15J2 while the unloaded 
line between the clock driver and the chip array is in the 
range of 30 to 50 fi. 

In order to drive the clock line cleanly, some attempt 
must be made to match the clock driver's output imped- 
ance to that of the line. The actual output impedance of 
most monolithic clock drivers varies as much as 3 to 1 
and so we choose a fast clock driver with low output 
impedance and put a damping resistor in series to 
empirically set the effective output impedance to match 
the line (with only about 10% variation). 

Long clock lines or long lengths of unloaded clock lines 
can cause problems. In the case of the long clock line, 
the open circuit at the far end of the line causes the 
reflection from the end of the line to return to the 
driver after the end of thie rise time, resulting in ‘ringing. 
In the case of the long unloaded length of line, the 
reflection from the junction of the unloaded and loaded 
sections of the line (due to the mismatch) causes glitches 
in the clock transitions. 

To minimize crosstalk from chip enable to other signals, 
try to run chip enable at 90° to other signals. This is 
usually hard to do in an actual layout. As an alternative, 
leave as much room as possible between chip enable and 
adjacent traces as it runs through the array. Typically, 
signals in the array are on 50 mil centers. Moving the two 
adjacent signals more than 50 mils away from chip 


enable will help some in reducing crosstalk. However, 
as stated earlier, there seem to be very few problems 
associated with chip enable. Neither CE itself nor 
crosstalk to other signals will be troublesome if the 
above guidelines are observed. 

Address, data, and control signals such as read/write (or 
equivalent) should be run as directly as possible. Their 
layouts tend to be non-_critical. The critical thing is 
timing. The control logic should be designed to maxi- 
mize setup and hold times with respect to chip enable. 
Again, high production yield is related to margins. As 
an example, consider a RAM board that was built for an 
8080 system. The chip used was MM5271 4k RAM 
which has a low true TTL level clock input. The signal 
that controls read, write, and refresh is called TSP. 
The MM5271 data sheet says that the setup time for TSP 
is zero ns with respect to the leading edge of chip 
enable. When doing a refresh, TSP rhust be low at the 
beginning of chip enable. The original timing brought 
TSP down at the same time as chip enable. The system 
seemed to work. However, it would make an error once 
every half hour or so. With an oscilloscope everything 
appeared to be within specification. When TSP and chip 
enable were superimposed on the scope, their leading 
edges were absolutely coincident in both time and 
waveshape. The TSP/chip enable relationship was 
examined very, very carefully and pronounced okay. 
Finally, in an attempt to cure the problem, the TSP 
timing was changed to give about 50 ns of setup time 
and the problem disappeared. 

The point was that the original design was done to the 
limit of the memory data sheet even though there was 
no need to do so. The success of the operation depended 
on the shape of the two waveforms to keep the system 
in spec. Once margin was designed in, with no hardship 
at all in the design, the system operated flawlessly. 

In high-speed systems where it is hard to design in extra 
margin, use damping resistors in address, data, and 
control lines to help control their waveshapes. A resistor 
in every address, data, and control line allows these 
waveforms to be optimized, which gives the system 
improved margin over an urtdamped design. Use damping 
resistors only where necessary. Leave them out of signals 
that have time to settle down before they are needed. 

Summarizing the use of damping resistors: always put 
them in chip enable lines, whether they are TTL levels 
or 12 V levels. Use them as necessary in those address, 
data, and control lines whose timings are approaching 
the limits of the RAM chip data sheet. Design in margin 
first. Tune it in when it can't be designed in. 

LOGIC CONSIDERATIONS 

These also affect yield. For example, a RAM cycle 
must never be aborted before its normal completion. 
The control logic must be designed to never permit a 
shortened cycle. At this point we shall briefly discuss 
some techniques for timing and control. 

Timing Generation 

The actual phasing of control signals can be done a 
number of ways. Existing system level control signals 
can be used. This is easy in some 8080 and PACE 
systems. When the available system control signals 
aren't quite up to the job, another technique that works 
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quite well is to use a high frequency oscillator and a 
shift register connected as a Johnson counter. Any 
timing signal that is necessary can be generated from a 
Johnson counter using a 2 input gate. This technique 
has a minor drawback if the high frequency oscillator 
is asynchronous with respect to the main system timing. 
The RAM cycle timing will always have a finite uncer- 
tainty with respect to the system cycle timing. This 
uncertainty is equal to the clock period of the high 
frequency oscillator. To apply the same technique but 
to avoid the timing uncertainty, use a gated delay line 
oscillator instead of a crystal or RC oscillator. Delay 
line oscillators can be started and stopped reliably. 
Crystal and RC oscillators take a few cycles to settle 
down and therefore are not reliable in a start-^top 
mode. How about one-shots? Do not, under any circum- 
stances, use one-shots in critical timing applications! 

Refresh Timeouts 

A counter and oscillator are best. An astable oscillator 
is acceptable but must be carefully designed for worst 
case minimum frequency with respect to temperature 
to ensure the RAM gets refreshed often enough. At the 
end of the timeout a flip-flop should be set. When the 
refresh cycle is finally completed, that flip-flop should 
be reset. Thd timing should be such that it doesn't 
matter when the RAM gets refreshed within the refresh 
timer period. 

Transparent versus Non-Transparent Refresh 

Most microprocessors have predictable periods of time 
when they will not access the RAM board. Usually it 
takes little effort to insert refresh cycles in these times, 
thereby making refresh transparent to the CPU. When 
the CPU is very fast and is using the bus almost contin- 
uously, the refresh will have to hold up the processor. 
Even then, some clever design will minimize the time 
spent doing non-transparent refresh. 

Single Step 

Some systems need the capability of single stepping 
through programs. Since dynamic RAMs must be 
refreshed continuously, the output data from RAM 
should be latched. This permits single stepping because 
every time the address changes, the RAM is read and the 
data is latched. Then the refresh proceeds behind the 
latches, never disturbing the data. The RAM appears 
static. 

DMA 

DMA should be little different from normal cycles. 
One thing that must be considered is how to handle 
refresh. Three techniques immediately come to mind. 
First, have the DMAing device permit refresh period- 
ically. Second, limit the DMA frequency. Make the 
period between DMA cycles equal to a normal RAM 
cycle plus a refresh cycle. This way the refresh can be 
handled transparently to the DMA, The third technique 
would be to limit the DMA time to something under 
2 ms and at the end of the DMA do a burst refresh of 
the entire memory. There are a number of other ways 
to handle refresh and DMA. Performance of the system 
will determine which technique is most appropriate. 

From a system standpoint, the most important .^aspect 
of DMA and dynamic RAMs is the polarity of the 
system level control signals. In a TTL system inhere 
bus control can change hands, the control signals must 


be low true. The reason for this is that, as control trans- 
fers from the CPU to the DMA device and back again, 
there will be short periods of time when the control 
lines are floating since neither device is driving the lines. 
In a TTL system, floating lines look high. If control 
signals have been defined as high true, then as the lines 
momentarily float, devices such as our RAM board will 
think that a command has been issued and will start an 
unintended cycle. Then the problem gets compounded. 
During the unintended cycle comes the command for 
a real cycle. Either the unintended cycle will be aborted, 
which destroys some RAM contents, or the intended 
cycle will start too late, causing other problems in the 
external system. An example of a bus with this problem 
is the Si 00, or hobby standard bus. it mixes signal 
polarities and, therefore, makes dynamic RAM control 
logic unnecessarily complex. If there is only one con- 
trolling device, signal polarities are academic. But if 
control can transfer, make the control lines low true. 

SUMMARY 

Refresh requirements make dynamic RAMs slightly 
harder to use than static RAMs. However, they pay the 
designer back for his efforts by reducing overall system 
cost in three ways. First, dynamic RAMs tend to be 
cheaper than static RAMs of the same size. This is 
primarily due to smaller chip sizes and higher produc- 
tion volumes than comparable static RAMs. Second, 
dynamic RAMs use less power. When a dynamic RAM is 
not being accessed it draws much less current than a 
static RAM. During access, dynamic and static RAMs 
draw similar amounts of power. However, in a large 
array, only that bank being accessed draws full power. 
All others still draw standby currents so that the total 
system power is lower than for a comparable static 
system. Because of the reduced power requirements, 
power supplies are cheaper. And, third, due to lower 
power dissipation, cooling requirements are reduced, 
allowing a further saving. 

There are three things the system designer can do to 
maximize RAM board yields during manufacture. First, 
design proper power supply decoupling. This is probably 
the single most important consideration for the designer. 
A good high frequency 0.1 capacitor per supply per 
memory chip is recommended. A capacitor per supply 
per two chips is probably okay, but the board should be 
laid out for one capacitor per supply per chip and then 
capacitors can be left out as yield data becomes available. 
For bulk decoupling use about 50 to 200 mF per board 
on -tl 2 V, less on -t-B V and -5 V. ^ 

Second, design in as much margin as possible in all 
control signal timing. Use damping resistors where 
necessary. If timing is designed right to the minimum 
specs, periodically the right combination of data pattern, 
power supply noise, temperature, cosmic radiation, etc., 
causes the system to fail. The combined worst case 
parameters push a signal beyond specification and the 
memory fails. 

Third, never allow spurious, shortened memory cycles to 
occur. Shortened or aborted memory cycles are guaran- 
teed to destroy data in the row that was addressed 
during the aborted cycle. 

Any designer who uses reasonable care can successfully 
design dynamic memory systems which will be easy to 
manufacture and very reliable in the field. 
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APPENDIX A 

Appendix A shows a simplified timing diagram and schematics for a 16kx8 RAM bpard used by a PACE microprocessor 
for byte mode data storage. 

RAMs are MM5270 4k RAMs with 12 V chip enables. All timing is generated from existing system signals. DMA is not 
now in use, but is possible in the future. Control signals from the bus are low true. Refresh is transparent, done at any 
time in the absence of any address, data in, or data out strobes, coincident with the rising edge of clock. 




Figure 6. Control Logic, 16x8 R/W Memory Boerd 
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MM5290 16K RAM 
Functional Description 


National Semiconductor 
B. Johnston 



INTRODUCTION 

This functional description covers the operation of the 
MM5290 16k dynamic RAM currently manufactured 
by National Semiconductor. This device is directly 
interchangeable with the MK4116. The National design 
has some internal differences, but these are transparent 
to the user, making the MM5290 a direct replacement 
for the MK4116. 

Block Diagram 

The block diagram shown in Figure 7 shows the func- 
tional relationship between major blocks of circuitry in 

the MM5290. The multiplexed address, unlatched 

output and gated CAS features are shown. The row 
decoder column decoders and two 64 x 128 memory 
arrays with sense amplifiers between them are drawn in 
blocks that indicate their actual physical relationship on 
the die. This arrangement, with sense amplifiers in the 
middle and column decoders duplicated along each side, 
reduces cross talk (coupled noise) between address and 


column lines. Noise margin is improved because column 
line length is minimized. 

Clock Generation 

The MM5290 has multiplexed addr essing necessitating 
separate row (Row Address Stro be, RAS) and column 
(Column Address Strobe, CAS) strobes. The timing 
relationship between these two strobes is made non- 
criticai by gating CAS with the internal RAS clock . This 
is showrt in Figure 1, along with the fact that CAS gates 
the write enable (WE) control. These three signals are the 
source of the internal clocks (row, column and write 
clocks). Another way to describe this is: 1) the row 
clocks are referenced to RA S; 2) th e column clocks are 
refer en ced t o either RAS or CAS, depending on the 
RA S to C ASdelay;and 3) the write clocks are referenced 
to CAS or WE, depending on which occurs later. The 
block diagram in Figure 1 indicates which blocks of 
circuitry the internal clocks control. 



FIGURE 1. MM5290 Block Diagram 
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MM5290 16K RAM 
Functional Description 



Memory Cell 

The basic memory cell consists of a transistor and 
capacitor as shown in Figure 2. Data is stored by 
selecting a cell and charging or discharging the storage 
capacitor Cg through transistor Ql. Q1 is then turned 
OFF (cell deselected) and data is retained until charge 
is lost through leakage current or the cell is refreshed. 
Each memory cell must be refreshed every 2 ms to 
guarantee data retention. 



FIGURE 2. Basic Memory Cell 

Cell Selection 

Figure 3 shows a block diagram indicating how an 
individual memory cell is select ed (a ddressed). First, 
the row address is latched in by RAS. This is decoded 
to select 1 out of the 128 rows. Actually, there are 128 
cells tied to each row so that 128 cell transistors (Ql in 
Figure 3) are turned ON. Second, the column address is 
latched in. This is decoded to select 1 of the 128 col- 



i»xia 
CELL MATRIX 


umns. The row and column coincidence selects an 
individual cell for either reading or writing data. 

Read Operation 

Figure 4 shows a simplified version of the array of cells 
with the read/write circuitry. The array consists of 
16,384 memory cells plus 2 rows of 128 reference cells. 
These are separated into 2 arrays by 128 sense amplifiers 
as shown. If row address AX5 is a logic "0”, a row in the 
top half of the memory is being selected while the 
reference cells on the other side of the sense amplifier 
are also selected. Data is stored in complementary form 
in this half (top) of the array. The other half (bottom) 
of the array stores the data in true form when row 
address AX5 is a logic "1". A logic "0" in the array is 
defined as OV stored in the cell and a logic "I” as +V. 

Although the usual time reference in a cycle of opera- 
tion is the high-to-low transition of RAS, the prior 
events of discharging all row lines (to OV) and precharging 
all column lines (to Vqd) rnust occur before a cycle of 
operation can be successfully completed. The starting 
point then is all row lines discharged and all column 
lines precharged. Then a row address is latched and the 
128 cells connected to the selected row line are "read” 
by the 128 sense amplifiers. This also refreshes them. 
When a column address is latched, 1 o f the 128 columns 
is connected to the I/O bus and the data of the selected 
cell becomes available on the DO pin. 



I/O lUS 


FIGURE 3. Block Diagram of Cell Selection FIGURE 4. Simplified Read-Write Circuitry 
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Sense Amplifier Operation 

Figure 5 shows a simplified version of a sense amplifier 
together with a selected memory cell and the reference 
cell associated with "reading" the cell. When the cell is 
selected by the row address, a reference cell on the 
opposite side of the differential sense amplifier is also 
selected. (In fact, the entire row of 128 reference cells 
is selected.) If the selected memory cell contains a "1", 
then the storage capacitor Gg has the same potential 
as the left column line and no charge is transferred 
through Q1. If the selected cell contains a "0", then 
charge will be transferred through Q1 and shared 
between Cs and CcL- The voltage of the column line 
will be reduced by AV where AV is a function of the 
ratio of 0$ to CcL' 

Simultaneously with the events happening with the 
memory cell and the left column line, the right column 
line will always be reduced by 1/2 AV because charge 
will be transferred through Q2 between the capacitor of 


the reference cell labeled 1/2 0$ and CcL- (All reference 
cells begin the cycle with a "0" store.d on the storage 
capacitor.) This means that the sense amplifier will have 
a voltage difference of ±1/2 AV across it with the polarity 
depending on the data stored in the memory cell. The 
sense amplifier regeneratively amplifies the difference 
and restores the data in the memory cell. This signal is 
also amplified by the output buffer and made available 
at the output pin (DO). 

Write Operation 

Figure 6 shows a block diagram of the write circuitry. 
The Data In buffer drives the column line of the selected 
cell either low (to ground) or high (to Vqq) depending 
on the logic level of Dl. Transistor Q1 is ON because 
the cell has been selected and the storage capacitor Cs 
is written to the voltage of the column line. Then 01 is 
turned OFF and 0$ retains the data. 


WlUS 



I/OIUS 


FIGURE 5. Simplified Read Circuitry 


mtus 



I/O BUS 

FIGURE 6. Simplified Write Circuitry 
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Refresh 

One side of the storage capacitor of the memory cell is 
a polysilicon Vqd line. The other side is a diffused 
junction (the drain of a transistor). The leakage of this 
junction normally increases with temperature and limits 
the data retention. This "dynamic" nature of the data 
storage requires that the cells be refreshed periodically 
(every 2 ms with today's technology) to retain data. 
A ro w of cells (128) is refreshed whenever any valid 
RAS cycle occurs. This means it takes 128 cycles to 
refresh the MM5290. Operating power is reduced and 
the output kept i n th e high impedance state when CAS 
is kept high and RAS is cycled for each of the 128 row 
addresses (RAS Only Refresh) to refresh the memory. 

Most of the circuitry used in the MM5290 is dynamic 
and must also be "refreshed" for the memory to func- 
tion properly. This is accomplished automatically when 
the dynamic cells are refreshed. This dynamic circuitry 
requires several cycles after power-up or after the 
refresh limit has been exceeded before proper device 
operation can be assured. 

Read Timing 

The read cy cle ti ming is indicated in Figure 7. The cycle 
begins with RAS going low. This latches the ro w add ress. 
The address bus must be stable at this time: CAS then 
switches low sometim e lat er. Again the address bus must 
be stable at the time CAS goes l ow because the column 
address is latche d at that time. WE must be high coin- 
cidentally with CAS low during the read cycle. Data 
Out (DO) will be valid before tCA C (acc ess time from 
CAS) or tRAC (access time from RAS) whichever is 
limiting. The ou tput will return to TRI-STATE® in 
tOFF when CAS switches high. The valid data can 
be maintained to the end of the cycle (in fact, into the 
next cycle) because tcRP minimum. (CAS to RAS 
precharge time) is specified as a negative quantity in 
the data sheet. 


Write Timing 

There are 3 types of write cycles specified in the data 
sheet. These are called an Early Write, a Read-Write and 
a Read-Modify-Write cycle. 

The Early Write cycle is characterized by W E going low 
no late r tha n tyycS minimum (WE to CAS set-up time) 
before CAS. This could be called a "write only" cycle. 
The output remains in the high impedance state through- 
out the cycle while data is written int o the desired loca- 
tion (Figure 8a). D|n is latched when CAS goes low and 
must^ stable then rather than being referenced to WE. 
The WE pulse width must be a minimum of t\j^p and 
both the leading and trailing edge s of WE have several 
timing constraints with respect to RAS and CAS. Refer 
to the data sheet for these specifications. 

The Read-Write cycle (Figure 8b) occurs when WE is 
delay ed for at least tRWQ minimum (RAS to WE Delay) 
from RAS and the tcWD minimum (CAS to WE Delay) 
from CAS. The data in the selected location is first read; 
then new data is written into the location. The read 
portion of the cycle is explained in the section on Read 
Cycle Timing. The write portion of the cycle begins 
with data being latched in when WE falls and ends with 
the end of the cycle. The detailed timing is shown in 
the data sheet. 

The Read-Modify-Write cycle (Figure 8c) is the Read- 
Write cycle extended in time so that the data in a 
particular location can be read, modified if necessary, 
and then written back into the same location. This 
requires that the WE puls e be delayed the mini mum 
time of tRWo from RAS and tcvVD CAS plus 
an additional time shown as t^OD- The additional 
time is the time required by the system to check the 
data, modify it as necessary and place it on the input 
data bus consistent with the required set-up time before 
W1 goes low. Note that t|\/iOD 's 3 system parameter. 
Detailed timing is given in the data sheet. 
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FIGURE 8b. Read-Write 




FIGURE 8c. Read-Modify-Write 






Page Mode Tinning 


The MM5290 functions in a page mode operation with 
up to 128 bits (1 row) per page. Data may be read or 
written in this mode of operation. 

Figure 9 shows the timing for a page mode Read cycle. 
The cycle starts like a normal read cycle with the access 
time of the first bit (bit 0) either tRAC O'" ^CAC which- 
ever is limiting. The rest o f the page mode r ead i s accom- 
plished by keeping RAS low and cycling CAS an addi- 
tional 127 time s while changing to a new column address 
each time. WE may be held high continuously or cycled. 
If WE is cycled, it must meet the timing constraints 
shown in the data sheet. RAS cannot be he ld low for 
more than 32 /Lts so that the maximum CAS cycle time 
is approximately 250 ns to read the full 128 bits of 
data in a page (row). 

Figure 10a shows the timing for a page mode Early Write 
cycle. The cycle begins as a normal early write cycle. 
The rest of t his mode of operation is accomplished by 
keeping RAS low and cycling CAS an additional 127 
times while changing to a new column address each 
time. The inpu t data (D|n) mus t be referenced to the 
falling edge of CAS and not WE. WE may be held low 


or pulsed. The output will remain in the high impedance 
state throughout the cycle. 

Figure 10b shows the timing for a page mode Read-Write 
cycle. The cycle begins as a no rmal read-write cycle. 
Then RAS is held low and CAS is cycled an additional 

127 t imes while a new column address is selected each 
time. WE must be kept high for the tcwD time (to 
guarantee the data is read) and then switched low for 
t\/vp time to accomplish writing the new data. The data 
to be entered (D|n) must be referenced to WE with the 
appropriate set-up and hold times shown in the data 
sheet. Extending the tcy/yp time to allow for modifying 
data and then writing it back into the same location 
would make this a Read-Modify-Write page mode cycle. 

Refresh Timing 

The MM 5290 must be refreshed every 2 ms. Any valid 
cycle of RAS will refresh a row of 128 bits. It requires 

1 28 cycles, ( 1 for each row of the m atrix ) to refresh the 
entire mem ory. Figu re 1 1 shows RAS only refresh. 
Only RAS switches. CAS is held high which reduces 
IqD and TRI-STATES the output. 



FIGURE 9. Page Mode Read Cycle 
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Current Transients 

Figures 12 and 13 show the current waveforms for 
IdD. IsS 3*^*^ IfiB- When the MM5290 is operated with 
CAS limited timing, the transients associated with the 
row and column clocks are separated in time. The major 
events causing the trans ients are indicated in Figure 12. 
When the operation is RAS limited, some of the tran- 




sients overlap. This is shown in Figure 13. The transients 
are then additive and maximum transient peaks occur. 
Adequate capacitive decoupling* at the board level is 
necessary to maintain power supply voltage transients 
within the data sheet specification of ±10%. 
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FIGURE 12. CAS Limited Timing Transients 
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Note. All values in mA unless shown otherwise. 


FIGURE 13. RAS Limited Timing Transients . 


*Refer to "Dynamic RAM Board Design Made Easy" 
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Bit-Slice Micropttjcessor 
Design Takes a Giant Step 
Forward with “Schottky- 
Coupled'Logic” Circuits 


National Semiconductor 
Application Note 203 
Dale Mrazek 
July 1978 



A new four-bit slice ‘‘Schottky-coupled-logic" design 
combines the flexibility of the industry standard 2900 
microprocessor architecture with advanced LSI pro- 
cessing. It implements low-power Schottky TTL 
circuitry on the same devices as a proprietary TRI- 
STATETM* emitter coupled logic design to achieve a 
30 to 50 percent improvement in speed with no 
increase in power dissipation. It also allows the use 
of advanced “pipeline prediction” techniques in 
microprogram control design to significantly reduce 
microcycle times. 

In most computer applications, cost, speed, power 
consumption and utility are the key factors. In some 
applications cost is the dominant consideration. In 
others it is speed or power consumption. 

In bipolar four-bit slice microprocessor-based sys- 
tems, this is particularly true. To date, however, 
designers have had to make a choice between the 
high speed of emitter coupled logic or the low power 
consumption and low cost of low power Schottky 
TTL four-bit designs such as the industry standard 
2900 series. 

But with current approaches it has not been very 
practical to have both. 

If the designer chose an ECL design, he paid a price 
for the high speed with higher power consumption 
and loss of board design flexibility. If one of the LS 
bipolar 2900 designs currently available was chosen, 
low power could be achieved, but only at the price of 
considerably reduced system throughput. 

Now. however, computer system designers can have 
both ECL-type speeds and LS bipolar power con- 
sumption. Using a new advanced "Schottky-coupled- 
logic” technique that combines low power Schottky 
circuitry on the same die as proprietary low power 
TRI-STATE ECL circuitry, the IDM2900 series of four- 
bit slice microprocessor components has been 
developed by National Semiconductor Corporation. 

With this patented “SCL” technique, devices have 
been fabricated which are 30 to 50 percent faster 
than comparable 2900 designs now available. At the 
same time power consumption is slightly less than 
that for present LS bipolar designs and one third of 
that required for ECL-based designs. 

The substantially increased system throughput 
made possible by this new series of SCL implcmen 
ted IDM2900 parts means a number of advanced 
computer designs can be considered which were not 
possible before. For example, advanced “pipeline 
prediction” techniques in microprogram control 
design can be used to significantly reduce micro- 
cycle times. 


An interesting byproduct of this approach is that this 
Is the first ECL-based four-bit slice family to meet the 
military requirements over the military temperature 
range. Indeed, the new series shows even less perfor- 
mance degradation over the military temperature 
range than some of the standard LS bipolar parts 
now available. 


A 60 Nartosecond Slice 

The process and circuit improvement that have been 
achieved are the most apparent in the IDM2901A, 
which boasts an average microcycle time of only 60 
to 70 nanoseconds, a 100% improvement over exist- 
ing LS bipolar designs. Power consumption, 
however, is about the same, only 800 milliwatts for 
the entire device. Also available is an even faster 
version — the IDM2901A-1 — with a microcycle time 
of only 50 to 60 ns, and no increase in power con- 
sumption. 

As with other implementations of the 2900 architec- 
ture, the IDM2901A is the key element in this high 
speed family of four-bit slice components. Designed 
as a high speed cascadable element intended for use 
in CPUs, peripheral controllers, programmable micro- 
processors and numerous other applications, the 
IDM2901A consists of a 16-word by 4-bit two-port 
random access memory, a high speed arithmetic 
logic unit and the associated shifting, decoding, and 
multiplexing circuitry. (See figure 1.) 

Indeed, except for that most important parameter — 
speed — the lbM2901A is plug compatible with any 
LS bipolar implementation of the same architecture 
now on the market. But plug in replacement and raw 
speed improvements are just part of the story. As can 
be seen from tables 1 and 2, the IDM2901A, for 
example, has improved significantly almost every 
timing parameter possible. The read/modify/write 
cycle is 42 percent less, the maximum clock 
frequency 68 percent greater. Execution time for a 
typical operation, such as an add and shift (multiply) 
is 95ns maximum and 60ns typical, a significant gain 
over previous 2900 implementations. (See table 3.) 
Used in a typical design, system microcycle time is 
in the 100 to 150ns range, about one half to two 
thirds that of previous LS bit slice implementations. 

These circuit and process improvements have been 
implemented in many of the standard components 
needed to build a system based on the 2900 bit slice 
architecture. In addition to the IDM2901A, 18 other 
standard parts have already been introduced. 'These 
will allow system designers to take advantage of the 
increased speed. (See table 4.) 

*A trademark of National Semiconductor Corporation. 
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Figure 1. Block Diagram 


Using some of the standard parts in the IDM2900 
family, a typical 16-bit controller function can be im- 
plemented with a system microcycle time of about 
140ns. This represents about a 30 percent improve- 
ment over that achieved with LS bipolar devices. 
Using the high speed IDM2901A-1, system through- 
put can be reduced to about 120ns. Using the pro- 
prietary parts added to the family, the same 
functions can be done in even less time, about 120 
and 100ns, respectively. 

Figure 2 shows a very simple, very fast state 
sequencing controller designed using IDM2900 
family parts. It has no arithmetic capability, but 80ns 
clock intervals can be used. A less complex control- 
ler is shown in figure 3. It utilizes the IDM2901A for 
its data storage and arithmetic or logic generation. 
The IDM291 1 A is used as the state sequencer for this 
controller since its speed and subroutine stack can 
be used to advantage in the application. 

LS -I- ECL = SCL 

To achieve this combination of ECL speeds and LS 
bipolar power consumption, several techniques are 
used. One is to use low power Schottky circuitry in 
the periphery of the chip for input/output and inter- 
facing to external TTL levels and the ECL internally 
— a technique commonly used in some bipolar 
memories. (See figure 4.) 


Traditionally, ECL to TTL translators are slow unless 
considerable power is applied. In the IDM2900 family, 
however, the ECL speeds are retained, but at no cost 
in additional power, thanks to a TRi-STATE translator 
circuit technique that transforms the 0.7 volt ECL 
levels to 5 volt Schottky levels. This technique elim- 
inates the slow and power consuming buffer transis- 
tors that usually do the job, and the translators cap 
drop off to one third their active power with no loss in 
speed. Using this TRI-STATE translator technique, 
the extra 60 to 65 percent in power that would have 
been consumed is pumped instead into the portions 
of the device. that require it; specifically, the ECL 
core circuitry. 


Table 1. Percentage Improvement In Cycle Time and 
Clock Characteristics 


Time 

IDM2901A 

IDM2901A-1 

Read-Modify-Write Cycle 

40% less 

40% 

Maximum Clock Frequency 

6% 

6% 

Minimum Clock Low Time 

same 

same 

Minimum Clock High Time 

same 

same 

Minimum Clock Period 

40% less 
1 

• 40% 
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Tabfa 2. 

Psrcontage Smpravamant 

in Maximum CombinatlonsS Propagglion Oati-ys tor :0M23 Ci1a snd !Di«206;A-i 



The output translators use both linear and digital 
techniques. Differential ECL signals are translated 
using a dtfferentiai current amplifier where tne ditter' 
ential output voltage is changed to a differentia! 
current and then back to an output voltage. Tms 
drives a phase splitting transistor used to. in turn, 
drive the output circuitry in the periphery. Key to the 
operation of these translators is the use of an 
improved TRI-STATE logic buffer circuit character- 
ized by a current mirror transistor having its base and 
emitter, respectively, connected to the base and 
emitter of the phase splitter transistor, and Its collec- 
tor connected to the voltage supply terminal. (See 
figure 5.) The emitter size on the current mirror tran- 
sistor is about twice that of the emitter size of the 
phase splitter transistor. 

The current mirror transistor supplements the drive 
current that is provided by the phase splitter transis- 
tor to the pull-down output transistor. This permits a 
higher resistance to be connected between the 
voltage supply terminal and the collector of the 
phase splitter transistor without diminishing the 
drive current to the puii-down output transistor. By 
connecting a higher resistance, the power for the 
circuit is reduced when the output is in its disabled 
state. 


spiitier transistor because its collector is coupled to 
tne voltage supply through a resistance, and is 
absent cn the current mirror transistor because its 
coiiectot is direct!) connected to the voltage supply 
terminal. As a result, with the onset of the transition 
in the digital data inpui signal, as received from the 
collector of the input transistor, the current ratio 
between the current mirror and phase splitter 
transistors is even greater than the ratio of the 
respective emitter sizes. 

Iniernaiiy. the ECL iogic has ievei iransiators on each 
input. This necessary circuitry achieves not only the 
level translation, but also has a very desirable input 
level sensitivity . As can be seen in figure 6. the trans- 
lator is similar to s differentia! amplifier whose 
Internal reference is stable. The result is very abrupt 
transfer characteristics on ah input signals, and, 
thus, very fast switching speeds, 

improved Computer Design 

The substaniiaiiv increased svstem throughput 
made possible by this new .series of SCL-implemen- 
ted IDM2900 components m.eans a number of im- 
proved bit slice processor designs can be considered 
which were not possible before. 


An additional advantage realized as a result ot the 
current mirror transistor base and emitter connected 
respectively, to the base and emitter of the phase 
splitter, and its collector to the supply voitags 
terminal, is a f.astsr dynamic response in the 
conduction state of the puli-down output transistor 
to a change in the level of the digital data input 
signal. This occurs due to the selective use of the 
Miller feedback effect to cause a beneficial ratio 
change in the cument mirror pair during a dynamic 
transition. Miller feedback occurs on the phase 


Compared to simple control .applications, there are a 
number other factors to be considered when using 
IDM2900 saOes deViCes in more complex processor 
systems. The genera! changes which take place 
retate to speci-i.: itanciiny of data and address 
outputs and aata inputs. The lDM2901A’s register 
and ALU elements are no longer sufficient, 
especially when data and address word lengths grow 
from 8 to 16 bits or greater Special functional 
elements are generally added, and include; input and 
output aafa or addressing registers, sign extend of 
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Table 3. 

Maximum Throughput Comparlaona for Add and Shift 


Function 

IDM 
2901 A-1 

IDM 
2901 A 

AMD 

2901A 

AMD 

2901 

A or B G or P 

45 

60 

65 

80 

74S182 Delay 

10.5 

10.5 

10.5 

10.5 

C|N ”*■ RAMq 

35 

35 

50 

55 

RAM Setup Time 

15 

20 

25 

55 

Total 

105.5 

125.5 

150.5 

200.5 

Percent Change 

47.4% 

37.5% 

25% 

0% 


data, and instruction decode, as weli as shift and 
rotate controi, and muitipiy functions. Aiso, special 
processor status registers are quite often added, as 
weii as the unique controis for these elements. 

Some special thought applied to these areas can 
reduce the parts count considerabiy and improve 
processor performance when using IDM2900 
components. 

The sign extend function is a good exampie of what 
can be done. Sign extension of a data word can be 
accompiished in a number of ways. But what the 
designer of the processor wouid prefer is to imple- 
ment the function with the fewest possible parts and 
at the fastest data Inputs. The first solution that 
comes to mind is the use of muitipiexers, as shown 
in figure 7, which aiiows data to be fed through the 
muitiplexer to D inputs of the IDM2901As. The 
controi function which steers the data to the D input 
representing the bit which needs to be extended 
normaiiy comes from the microprogram store. The 
added deiay using this path is 12ns or more if parts 
siower than the DM74S157 are used. For each 4 bits 
of data to be modified an additional component is 
required: 2 parts for 8 bits, 3 parts for 12 bits and 4 
parts for 16 bits. 

The IDM2900 family, however, allows consideration 
of a number of other ways to do sign extension that 
require fewer parts and are less expensive and 
faster. 

One is to use the carry input to accomplish a sign 
extend. But to use this input one must subtract “1” 
from “0" conditionally if the sign bit is a “1” and the 
opposite if it is a “0.” But the problem arises as to 
how to obtain a value “0” in a register, an impos- 
sibility. 

But the same effect can be achieved if the same 
address location is placed upon both the A and B 
address inputs. The source code is then used to 
select A and B and the function code for subtract. 
Now, if a carry input is a “1” the result is a “0” and if 
the carry input is a “0” the result is an all “Is” sign 
extend result. This technique can propagate for as 
many packages as necessary since the carry logic is 
necessary for other functions and is already 
included. 


An easy method of inserting the conditional carry 
with the IDM2901 A is to use the IDM2902 in a manner 
that is different from standard LS bipolar designs. 
Instead of connecting the carry Input of the 2902 to 
the microcontrol carry from ROM, It is connected to 
the carry out of the least significant IDM2901A 
package. Note that this is just as fast as the pre- 
viously suggested connections since the G and P are 
only slightly faster than the carry out of the least 
significant IDM2901A. Doing this allows one free G 
and P input to be available at the second level, as 
indicated in figure 8. 

It is only necessary to connect an AND gate to the 
input and sign extend is accomplished. The iower 
bits which want to be entered without modification 
need oniy be applied to the D inputs and a source 
code selected to perform a D minus 0 transferred to 
B. The most significant package group produces A 
minus B where A and B are as described before. An 
all-ls or aii-Os result is obtained dependent upon the 
value of the data bit to be extended. The result is a 
sign extension with three fourths of a package for 
any sign extend, achieved at no ioss in normal cycle 
time. This is because a carry input change can occur 
later in a cycle than a change of D. 

Performing a Multiply 

Most of the time the name of the game in computer 
processor design is speed. Nowhere is this more true 
than when it is necessary to perform a multiply. This 
is because the multiply determines the longest cycle 
time if performed in the normai manner. This is 
because more than one path through the 2901 A is 
utilized. Passage through several external com- 
ponents is usuaily required and this must also be 
added to the solution time. However, with the use of 
high speed components in the iDM2900 famiiy it is 
possibie to circumvent and shorten this path, and 
thus shorten the muitipiy cycie time. 

How this is done is ciearly understood oniy by 
referring to a specific exampie. Let’s assume the 
probiem is to perform a muitipiy of two signed 16-bit 
vaiues. 


Table 4. The 2900 Family 


IDM2901A 

4-Bit Microprocessor Slice 

IDM2901A-1 

4-Bit Microprocessor Slice 

IDM2902 

Carry Look-Ahead Generator 

IDM2909A 

Microsequencer 

IDM2911A 

Microsequencer 

IDM29702 

16x4 Bit RAM (open coilector> 

IDM29703 

16x4 Bit RAM (TRi-STATE) 

1 DM29704 A 

16x4 Bit Duai Port (Open Collector) 

IDM29705A 

16X4 Bit Duai Port (TRI-STATE) 

1 DM29750 

32x8 Bit PROM (open coiiector) 

IDM2975T 

32X8 Bit PROM (TRi-STATE) 

1 DM29760 

256x4 Bit PROM (open coiiector) 

IDM29761 

256X4 Bit PROM (TRI-STATE) 

IDM29803 

16-Way Branch Controller 

IDM29811 

Next Address Controller 

IDM29901 

Octal D Register (TRI-STATE) 

IDM29902 

Priority Encoder 

IDM29903 

16x4 Edge-Triggered Register 
(TRI-STATE) 

1 DM29908 

Quad Gated Flip-Flop (flag control) 
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Figure 2. Very Fast State Sequencing Controller 










Figure 3. Small High Speed 8-Blt Controller with One Level of Subroutine Capability. 
This solution can run at 100 ns cycles. 


Figure 8 is the circuit as implemented using iDM2900 
devices with the two muitipiexers (74S253) and a D 
flip'fiop (74S74). Using iDM2900 components and this 
technique, the multiply is performed 30 to 70 
nanoseconds faster per cycle than with standard LS 
bipolar bit slice parts. This is a total speed 
improvement of 480 to 1,120ns. 

An additional significance to the design is that 
special multiply cycle time intervals are not required. 
This operation, -therefore, makes possible a pro- 
cessor or controller with a less complicated clock 
control circuit. 

Note that in figure 8 there is an extra stage of regis- 
ter storage in the Q register (D type flip-flop), 
compared to traditional designs. It is therefore 
necessary to shift Q one time without shifting the file 
register. 

Since it is necessary to clear the partial product 
register, the Q register is shifted the first time so as 
to get the least significant bit into the extra storage 
location. 


After this, the A and B register file addresses do not 
change arid therefore do not enter into the timing 
equations. The much faster response time of an 
added D flip-flop saves a great deal of time in each 
microcycle of the multiply add and shiM operation. 

Since the A and B inputs do not change the critical 
path is from the D register output into the I012 inputs 
and through the IDM2901As in a normal add and shift 
operation. Using the Q flip-flop, 20ns is saved, and 
using the I012* input, 10ns is saved in each of the 16 
cycles of the 16-by-16 multiply. This is all that is 
necessary for a positive signed multiplicand. But if a 
negative result is required, an additional path must 
be added. 

The two possible paths in the most significant 
IDM2901A package are from Cp to RAMq output or 
from Cp to Overflow or F3 and through the additional 
exclusive-OR gate and multiplexer input to the RAM3 
input. The maximum time delay path is 20ns from 
overflow and F3 outputs back to the RAM3 input for 
the most significant 2901A package. 
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Using standard techniques common to previous 2900 
designs, only 15 conditional adds, followed by a shift 
and one conditional subtract and then a shift, are 
required to do a signed multiply in 2s complement 
notation. The resultant data paths required for this 
solution are as follows; 

START 

(FUNCTION, TIME) 


1678 Q. 30 ns A + B -► G/P, 45 ns 

I 

MUX, 9 ns 

I 

1012 ■* 5/P. 30 ns 


IOM2902. 12ns 


Cn-RAVo, 35 ns OVORF3,25ns 

I 

OV "EXCLUSIVE OR," 10ns 

I 

MUX 74SI57, 7 ns 


RAM3 SETUP, 15 ns 

TOTAL TIME, MAX = 130 ns 

But if the circuit described in figure 8 is used, and the 
A and 6 address lines are set up one cycle ahead of 
the multiply sequence, the following timing compari- 
son, using IDM2901A-1s instead of IDM2901As, 
prevails: 

START 

I 

CLOCK TOO, 8 ns 

I 

MUX, 9 ns 

J. 

'012 “• G/P. 30 ns 

I 

IDM2902, 12 ns 


I C„ - OV OR F3, 25ns 

I 

Cn -RAMo, 35ns OV "EXCLUSIVE OR," 10ns 

I I 

I MUX 74S157, 7 ns 


RAM3 SETUP, 15 ns 

TOTAL TIME, MAX = 116 ns 

A net savings of 22ns per microcycle is thus 
achieved with this change. It can now be seen that 
sometimes it pays to add a flip-flop in certain 
locations to achieve higher performance so as to 
achieve a simpler solution in other areas. Here, a 20 
percent reduction in cycle time was achieved. 

Improving Microcycle Times with Pipeline Prediction 

Perhaps the most important aspect of National’s 
IDM2900 family of high speed, low power SCL com- 
ponents is the impact on how microprogram state 
sequencing is implemented in bit slice designs. The 
ultimate result will be further improvements in micro- 
cycle times beyond anything now possible with 
present 2900 bit slice families. 


vcc 




Figure 5. 


In the very earliest use of state sequencing — in 
minicomputers and larger systems — operations 
were performed in series, one after the other, and the 
microcycle was defined as the sum of the operations. 
(See figure 9.) Still in use in some designs today, in 
this approach a state sequencer increments to the 
next state or branches to a next state depending on 
the logic level of the test input. In this solution the 
controller timing is from the clock edge of the con- 
troller register/counter through microcontrol storage 
(ROM) and the processing elements (2901s), then 
back through the next state decision tree to the 
controller-register counter. 

The second approach is called “pipeline micro- 
coding," and is an approach commonly used in bit 
slice systems such as the standard LS bipolar 2900 
family. (See figure 10.) In this solution the microcon- 
troller loop timing is operating in parallel with the 
execution of the processing component section. 
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bATA ECL 
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Figure 7. ^gn Extend Using Multiplexers 


During the time an arithmetic operation is being 
performed, the next microcontrol word is being set 
up for use by the microcode. The microcode for the 
present register/ALU operation occurs during the 
previous operation. The use of the register between 
the output of the microcontrol store and the 2901s 
allows the two sections to function with overlapped 
timing. The result of this type of micro-sequence 
control is a faster machine cycle time than used in 
the totally serial mode of operation. 


Also required in this mode of operation is the 
absolute knowledge of the next state control one 
cycle before the execution of the 2901 A cycle. It is 
therefore difficult to implement a number of succes- 
sive conditional next state decisions. This type of 
microcontroller is said to be operating in a “pipeline” 
mode in that the next state microcontrol is being 
obtained during the time the previous one is being 
executed. 

Using SCL-implemented IDM2900 components in- 
stead of LS bipolar bit slice devices in this approach 
results in a 65 to 75 percent reduction in the register/ 
ALU portion of the microcycle. In spite of this, total 
microcycle time may be reduced only 40 to 50 
percent. This is because the microcycle time is deter- 
mined by the length of the longest operation, which 
in this case can be the delay in the microcode 
portion. 

To get the full benefit of the high speeds inherent in 
National’s SCL family therefore means abandoning 
the traditional approach to pipelining used in 
previous 2900 bit slice designs. What can be used 
instead is a different technique — pipeline predic- 
tion — which allows a reduction in the microcode 
portion of the microcycle so that it is equal to or less 
than the register/ALU setup time. The relative timing 
comparisons between these four approaches are 
shown in figures 11A through 11D. 

The “pipeline prediction” controller functions in 
much the same way as the standard pipeline config- 
uration except that it can also accept any number of 
successive conditional next state decisions in a^ow. 
This microcontroller “pipelines” microcontrol 
sequences in much the same manner as the previous 
design and for the same reasons. But shorter micro- 
cycles can be obtained due to the fact that during 
any microcycle the most predictable next cycle is 
being set up. But should the test of the next state 
decision be different from the one predicted, then the 
alternate state is conditioned and the microcontrol- 
ler and the data system pass through a correction 
interval. 

This design makes next state decisions within the 
same cycle as microcontrol of the IDM2901A. Figure 
12 shows a “pipeline prediction” technique where 
the next state is a choice between two states. This 
means one state is predicted, and if Incorrect the 
second choice is used. The microcycle is either 
delayed or an additional cycle is inserted. 

There is no real reason why the design must be 
limited only to two next state conditons. Any number 
may exist. It is only necessary to predict the most 
probable next state and correct it if necessary. Most 
next state decisions are known to a high probability 
. of occurrence. The additional cycle time added for 
the few times an incorrect prediction is made is 
extremely small compared to the total microcycle 
time saved. Additional speed is obtained with this 
technique since it minimizes the number of states 
through a control sequence. 

Finally, pipeline prediction requires no increase in 
the number of components to achieve these in- 
creases. 
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Figure 9. The Simple Microcontroller 



TO OTHER 
DEVICES 


Figure 10. Microprogrammed Architecture Around IDM2901s 
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Bit-Slice Microprocessor Design Takes a Giant Step Forward 
with “Schottky-Coupled-Logic” Circuits 







Simplify CRT Terminal 
Design with the DP8350 


National Semiconductor 
Application Note 198 
Helge H. Mortensen 
March 1978 



INTRODUCTION 

This application note is a description of a "low cost" 
CRT data terminal card design, based upon National's 
CRT Controller (DP8350) and 8-bit N-channel micro- 
processor (SC/MP). The terminal has a minimum parts 
count and implements all TTY functions. Even with this 
minimum number of parts, the terminal provides some 
"smart" features by efficiently utilizing the available 
hardware. Screen scroll, RS-232C interface and adjustable 
baud-rate (up to 1200-baud) are featured on the card. 
Higher baud-rates are available on a word-by-word basis 
if the RS-232-handshake signal is used. The design also 
demonstrates use of 2 new microprocessor-interface 
parts; the Asynchronous Communications Element 
(ACE), for serial I/O; and the RAM Input/Output 
(RAM I/O), for keyboard scanning and scratch pad 
memory. A 2-kilobyte video RAM is implemented with 
four 1024 X 4-bit, static RAM chips (MM21 14), and dot 
generation uses the DM8678 5 x 7 Character Generator. 

The card is self-contained except for the CRT monitor 
and power supply. It holds a keyboard and monitor- 
interface circuitry. Monitors requiring separate video and 
sync signals (Ball Brothers), and those requiring com- 
posite video (Motorola) are accommodated. 

System Architecture 

Since system cost is typically somewhat proportional to 
parts count, arriving at a minimum parts count solution 
has been a goal throughout this design effort. 

A full-blown CRT terminal is shown in Figure 1 and its 
low cost counterpart in Figure 2. Address decoding details 
are omitted in both cases. 

Removing overhead circuitry shown in Figure 1, and 
making use of the TRI-STATE® concept greatly facili- 
tated the parts reduction effort. 

Obviously, extreme time conflicts for communicating 
on the system busses are created because all essential 
parts require access. Let us investigate this problem a 
little further. 

Because the CRT Controller does the CRT display 
refresh function, it must have access to a memory 
containing current data for display. This memory may 
be a shift register (octal, 80-bit line buffer in Figure 1) 
which is loaded at the first video line in a character row 
and then recirculated for the number of video lines in 
that character row. Using such a line buffer allows the 
microprocessor access to the system busses for more 
than 90% of the video time (screen time). On the other 
hand, by removing the buffer, the refresh circuit needs 
direct memory access (DMA) during video display time. 

However, with the bidirectional data buffer and the 
TRI-STATE address buffer in the system, the situation 
is not yet too serious. (We are only preventing the 
SC/MP microprocessor from updating video RAM data 
or using the scratch pad during character display time.) 
Instruction fetch (ROM) and keyboard scanning are 


still not affected. However, with the saving of the data 
buffer and the address buffer, a well-organized "time 
share" of the busses is required. How does this limited 
bus access affect the time-critical features such as scroll 
and high baud rate? 

Scroll 

Several scrolling rhethods may be implemented with the 
CRT Controller. The most straightforward is a rewrite of 
memory. This requires long processing time and bus 
access and is not feasible with the minimum hardware 
indicated in Figure 2. Sensing when the CRT is scanning 
character-row 24 and then loading a new "row start" 
requires additional overhead circuitry. /\n alternative 
approach is to load a new "top of page" address for each 
scroll and have the video RAM "wrapped-around" when 
it is accessed by the CRT! 

In the latter approach, the processor only has to clear a 
row in video RAM and load a register in the CRT 
Controller to perform a total-screen scroll. The only 
problem remaining is handling the location of the 
scratch pad in the video RAM address space. By using 
the RAM I/O chip for a keyboard scanning and scratch 
pad RAM, the problem is solved. An additional feature 
for the software programmer is that the keyboard and 
RAM are addressable within the reach of one 8-bit 
index register. 

Maximizing Communication Baud Rate 

Assuming that the processor has bus access only during 
the vertical blanking period and the ACE interrupt 
service subroutine is executed in less than this time, 
only one received data word could be processed per 
frame! The processor's task is to transfer the word 
from ACE to scratch pad memory, check for terminal 
or system control functions, write into the proper loca- 
tions in video RAM and check the keyboard for "Break" 
(BRK). A quick calculation reveals 60 bits/second as 
the maximum baud rate! To improve communication 
speed, the processor must have bus access during the 
video frame scan time. Three of the 10 scan lines making 
up a character row are blanked except during cursor 
time. Using these three lines (minimum decoding 
required) for processor bus access during video time 
allows us to communicate at 1200 baud. 

Note that the baud rate is limited by the frame rate in 
the first approach; in the second approach, the limita- 
tion is the real time required to execute the service 
routine. The calculation is performed as follows. Esti- 
mated execution time for service routine with 100% 
availability of the bus is 2 ms. However, bus access is 
only granted during 3 video lines in each character row 
which is worth 192 /js. In terms of video time, we need 
10 character rows to finish the routine and be ready for 
the next interrupt. Display time for 10 character rows is 
6.4 ms, which in turn is the time interval for one 10-bit 
word. This translates into a 1600-baud maximum capa- 
bility if scroll is not included in the service routine. 
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VIDEO 

INTERfACE 



X X 


FIGURE 1. System Block Schematic Using Line Buffer, Address and Data Buffer 


VIDEO 

INTERFACE 



X X 


FIGURE 2. System Block Schematic for the Low Cost Terminal 
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Address Decoding 


Holding parts to a minimum leads to a one ROM address 
decoding scheme. However, this does not coincide with 
minimum cost. Instead, 2 low-power Schottky MSI 
devices replace the ROM in the final design. 

Memory Address Space Utilization 

A very simple decoding scheme is facilitated by parti- 
tioning the processor memory space into 500-byte 


pages. The detailed memory map is shown in Figure 3. 
In addition, address bits 12 and 13 (multiplexed on the 
data bus), are used to map four 4-kilobyte pages, with 
the first page dedicated to processor peripherals and the 
following 3 pages dedicated to register loading of the 
CRT Controller. The 3 CRT Controller registers to be 
loaded are "top of page", "row start” and "cursor”. 



All A10 A9 
0 0 0 


0 0 1 


0 1 0 


0 1 1 


10 0 0 
1 
2 

3 

4 

5 

10 16 

7 

8 
9 

10 

II 

1 1 0 12 

13 

14 

15 

16 
17 

1 1 1 18 

19 

20 
21 
22 

23 

24 

25 


000 ROM 1 / 

/ ROM ! IFF 

200 ROM II ^ 

) ROM II 3FF 

PORT: A B 

400 RAM I/O 420 421 ^ 

KEYBOARD 

^ 480 SCRATCHPAD 4FF ( 

i RAM I/O 5FF 

600 ACE \ 

/ace 7FF 

800 84F 

850 

8A0 

8F0 

940 1024WORDS VIDEO RAM 

990 

9E0 

A30 

A80 

ADO 

B20 

B70 BBF 

BCO BBf| 

CIO 

C60 

C80 

000 
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1024WOROS video ram 

DFO 

E40 

E90 

EEO 

F30 F7F 

FRO FCF 

FOO pff 


80 CHARACTERS 


FIGURE 3. Memory Map 
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DISCUSSION OF SPECIFICATIONS 


A device used to communicate with a computer is called 
interactive if it has the following properties: 

a. Data may be entered on a keyboard and sent to the 
computer, which in turn echoes it back to the 
display. 

b. Data may be received from the computer and dis- 
played; keyboard is scanned for "Break” (BRK) 
entry by the operator of the system. 


The concept of an interactive terminal is illustrated by 
the block diagram shown in Figure 4. To understand 
this, follow the data from the keyboard to the display 
and list the specifications for each block. An overall 
terminal specification is depicted in Table I. 



KEYBOARD 

□□□□□□□□□□□□□ 

□□□□□□□□□□□□□□ 

□□□□□□□□□□□□□□ 

□□□□□□□□□□□□a 

I I 


FIGURE 4. Block Diagram of an Interactive Terminal 
TABLE I. TERMINAL SPECIFICATIONS 


Keyboard 

Style 

Characters/code set 
Cursor controls 
Keyboard encoder 

Communication 

Mode 

Technique 

Communications protocol 
Code 

Bits/character 
Speed, bits/second 
Operator selectable speeds 
Format 

Terminal interface 


Typewriter 

64/ASCII 

6 

Software 

Full duplex, half duplex option 
Asynchronous 
ASC II 
ASC II 
10/11 

110 to 1200 (19,200 word-by-word) 
4 

Character 

RS-232, 20 mA current loop 


Display 

Display positions, characters/display 

Display arrangement (line x characters) 

Total display symbols 

Symbol formation 

Reverse video 

Scrolling 

Cursor type 

Cursor position 


1920 
24 X 80 
64 

5x7 dot matrix 
Cursor and whole screen 
Yes 

Block, reverse video 

Down, left, right, home and return, back space. 


©1C MASTER 1979 



Keyboard 

The keyboard is a copy of a standard teletypewriter 
with two-key rollover. The 54 keys can be broken into 
alphanumeric, punctuation, symbols, cursor control, 
and system control keys. The processor scans the keys 
at all times and translates any key closure into a unique 
code (ASC II), which is sent to the input/output channel' 
for serial transmission to the computer. It should be 
noted that the RAM I/O chip has the. capability of 
scanning 64 keys (8x8). 

Communications 

The input/output channel is based upon the Asyn- 
chronous Communication Element (ACE). This inte- 
grated circuit performs parallel-to-serial conversion of 
the data received from the keyboard, and serial-to-parallel 
conversion of data sent from the computer for display 
on the screen. When the system is initiated (power>up), 
the on-chip programmable baud generator is loaded with 
the desired baud rate (switch selectable). Start, stop, 
and parity, bits are appended or deleted in this block of 
the system, depending on the direction of data flow. All 
control signals for the standard RS-232C interface are 
likewise generated here. Standard electrical specifica- 
tions for RS-232C and 20 mA current loop are met by 
adding dedicated interface parts. 

Display 

After the data is received from the computer, it is stored 
in the video RAM. The CRT Controller chip refreshes 
the display at 60 Hz by sequentially addressing the video 
RAM; 1920 addresses are generated to fetch data for 
24 lines of 80 characters. The standard 64-character 
ASC II set is displayed using a 5 x 7 dot-matrix block 
tor each character. Data is entered from left to right and 
from top to bottom, until the screen is full. After that, 
upward scrolling with top-line overflow and newly cleared 
bottom line takes place automatically with line feed. 

Software. 

A detailed flow chart of the software is shown in 
Figure 5. It is set up to service 3 major functions: 
a) initialize the system; b) scan the keyboard and c) ser- 
vice the ace upon interrupt request.' 

a. Initialization 

The video RAM is cleared and the cursor is loaded 
at the upper left corner of the screen. ACE is set 
up with the desired baud rate and the interrupt 
enable flag is armed. 


b. Keyboard Scan 

The keyboard is first checked for "Any Key Down" 
status. If positive, the keyboard is scanned and the 
binary code (ASC 11) is computed by the program 
and read to ACE. 

c. ACE Interrupt Service Routine 

When its receiver buffer is full, the ACE puts out an 
interrupt request. The SC/MP immediately susperids 
keyboard scanning and reads the buffer register. The 
main portion of this routine is checking incoming 
data for control functions and updating the video 
RAM and the CRT Controller registers. It should be 
noted that the need for executing this routine is the 
limiting factor for high baud rate communications. 

Hardware 

The detailed hardware implementation is shown in 
Figure 6. The CRT Controller grants the SC/MP micro- 
processor bus access during blanked scanlines and 
vertical blanking interval by logically OR-ing line counter 
outputs with the vertical blanking pulse and using this 
signal as a bus-available signal. The CRT Controller is 
held off the bus by disabling the TRI-STATE address 
output. This is done by applying logical "0" to the 
RAM address enable pin of the CRT Controller, the 
SC/MP then takes the bus as needed. 

Sense-A of SC/MP is used as an interrupt request input 
whenever received data is available in the receiver buffer 
register of the ACE. The interrupt service routine is 
executed during vertical blanking and "inactive" video 
time as indicated above. 

The keyboard is sensed for "Any Key Down" (under 
program control) by reading Port-B of the RAM I/O 
chip. Upon a positive result, the keys are scanned by a 
special sequence for key identification and encoding. 

Mechanical 

A PC board layout and its assembly is shown in Figure 7. 
Note that the keyboard is mounted directly on the card. 
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FIGURE 6. Low Cost CRT Terminal (Continued) 
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etn Floor 

Avda Bfigadeiro Far-a urna 644 

Cm Stud Bd & Mtn 

61 2 F senne-mg' strasse 

1- 9 Yotsuya Shiniuku lii 160 

Cneung Kong Eiectron'c B'flg 

1 ; Andar Conjur'lc 1104 

Baysmate- 3i 6 

West Ge'many 

. Tokyo Japan 

4 Hing Yip Street 

Ja'dtfTi Paui'Slano 

Au^it-'ai H 

Tel 089'9 150?" 

Tei i03i 355 3711 

Kwun Tong 

Sao Piuic 3?asi^ 

Te- 0 3 '29 6333 

Teie* 06 22'"? 

TWX 232 2015 NSCjJ 

Kowloon Hong Kong 

Tel 3-411241-6 

Teiex 73866 N5EHKHX 

Cable NATSEMi 

leie* 1121006 CABiNE SAO FAU.O 

■^e'ei 32096 


National does not assume any responsibility tor use of any circu'try described no circuit patent licenses are irnplied. and National reserves the nght at any time without notice to change said circuitry 
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ABBREVIATIONS OF COMPANY NAMES 


AD 

Analog Devices 

Monosii 

Monosii 

AMD 

Advanced Micro Devices 

MOS 

MOS Technology 

AMI 

American Microsystems, Inc. 

Mostek 

Mostek 

Amperex 

Amperex Electronics Corp. 

Motorola 

Motorola Semiconductor 

Analogic 

Analogic Corp. 

National 

National Semiconductor 



NCR 

NCR Corp., Microelectronics Division 

Beckman 

Beckman Instruments, Helipot Division 

NEC America 

NEC America 

BEI 

BEI Electronics 

NEC Micro 

NEC Microcomputers 

Burr-Brown 

Burr-Brown Research 

Nitron 

Nitron 



Nortec 

Nortec Electronics 

Cermetek 

Cermetek 

Novonics 

Novonics 

Cherry 

Cherry Semiconductor 

NPC 

Nucleonic Products Co. 

CMA 

Consumer Microcircuits of America 



Cybernetic 

Cybernetic Micro Systems 

OEI 

Optical Electronics, Inc. 



OKI 

OKI Semiconductor 

Data General 

Data General 



Datel 

Datel Systems 

Panasonic 

Panasonic, Matsushita Electric Corp, 

DDC 

Data Devices Corp. 

Photo Therm 

Photo Therm 

Delco 

Delco Electronics 

Piessey 

Piessey SemicoRducto.''s 

Dionics 

Dionics Inc. 

PMI 

Precision Monolithics, Inc. 

EA 

Electronic Arrays 

Raytheon 

Raytheon Semiconductor 

EMM/Semi 

EMM Semi, 

RCA 

RCA Solid State Division 


Div. of Electronic Memories & Magnetics 

Reticon 

Reticon 

Essex 

Essex International 

RIFA 

RIFA 

Exar 

Exar Integrated Systems 

Rockwell 

Rockwell Microelectronic Devices 



RTC 

Real Time. Corp. 

Fairchild 

Fairchild 



Ferranti 

Ferranti Electric 

Sanken 

Sanken Electric 

Fujitsu 

Fujitsu 

Sanyo 

SGS 

Sanyo Electric 

SGS-Ates Semiconductor 

Gl 

General Instrument 

Siemens 

Siemens 



Signetics 

Signetics (Philips) 

Harris 

Harris Semiconductor 

Silicon G 

Silicon General 

Hitachi 

Hitachi America Ltd. 

Siiiconix 

Siiiconix 

Holt 

Holt Inc. 

Silicon Sys. 

Silicon Systems, Inc. 

Hughes 

Hughes Aircraft Solid State Products 

Silitronics 

Silitronics 

Hybrid Sys 

Hybrid Systems 

SMC 

Standard Microsystems 

HyComp 

HyComp 

Solitron 

Solitron Devices 



Sprague 

Sprague Electric Company 

!MI 

Internationa! Microcircuits, Inc. 

Supertex 

Supertex, Inc. 

Intech/FMi 

Intech/Function Modules Inc. 

SSM 

Solid State Microtechnology for Music 

Intel 

Intel 

SSS 

Solid State Scientific 

Interdesign 

Interdesign 

Synertek 

Synertek 

Intersil 

Intersil 



IPI 

Integrated Photomatrix, Inc. 

Telaris 

Telaris 



Teledyne C 

Teledyne Crystalonics 

Lambda 

Lambda Electronics 

Teledyne P 

Teledyne Philbrick 

LSI 

LSI Computer Systems 

Teledyne S 

Teledyne Semiconductor 



Telefunken 

AEG-Telefunken 

Maruman 

Maruman Integrated Circuits 

Tl 

Texas Instruments 

Master Logic 

Master Logic 

TMX 

TMX 

Matrox 

Matrox Electronics Systems 

Toshiba 

Toshiba 

Micro Net 

Micro Networks 

Trans-Data 

Trans-Data 

Micropac 

Micropac Industries 

TRW 

TRW 

Micro Power 

Micro Power Systems 



Micro Tech 

Microcircuits Technology 

Unitrode 

Unitrode 

Mitel 

Mitel Semiconductor 

Western 

Western Digital 

Mitsubishi 

Mitsubishi Electric Co. 



MMi 

Monolithic Memories, Inc. 

Ziiog 

Ziiog 
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The Master Selection Guide provides sufficient 
information to make initial product selections. It 
enables you to find the products which are most 
appropriate to fulfill your major requirements and 
then provides data for many of the more important 
products. 

All devices that appear in this section, both in the 
initial selection guide and in the data pages, are 
included in all other indexes. 

The first two pages of the digital section present 
comparisons of the performance of the major 
digital families to help you choose between fam- 
ilies. These are followed by lists of the devices 
in each family arranged into functional groups 
(arithmetic, buffers/ inverters, etc.). The initial 
selection lists are followed by the device data 
pages which have been provided for you by the 
manufacturers. When such data is in the book. 



the page numbers are given with the initial 
selection listings. 

Some digital circuits — calculator, watch chips, 
and electronic organ circuits — are not included 
in this section, but are covered in detail in the 
Linear -Consumer section. Digital circuits which 
do not fall into one of the major logic families 
are listed at the end of the selection information 
under the heading Digital-Other Devices. 



This section is not complicated by reference to 
package styles; the package style suffixes are 
usually deleted. For more Information on each 
companies’ suffixes, see the Part Number Guide. 
Throughout the Master Selection Guide, each, full 
military temperature range (— 55°C to 125°C) 
device is indicated by a dagger (t) before the man- 
ufacturer’s name. Manufacturers’ names are nor- 
mally spelled out; however, a few are abbreviated 
and the abbreviations are explained on page 306. 


Page Number Index — Digital Devices 



CMOS 

ECU OK 

ECL95K 

ECL100K 

ECL III 

HNIL/ 

TTL 

Arithmetic Functions 

404 

418 


421 


423 

425 

Buffers/ Inverters 

404 

418 




423 

427 

Counters 








Binary 

405 

418 

420 


421 

423 

429 

Decade 

406 

418 

420 


421 

423 

431 

Miscellaneous 

407 



421 

421 


433 

Decoders 

408 

418 


421 


423 

433 

Drivers 

408 

418 


421 


423 

435 

Flip-Flops 

409 

418 

420 

421 

421 

423 

436 

Gates 

409 

418 






AND/NAND 

409 

418 




423 

440 

AND-OR/AND-OR-Invert 

410 



421 


423 

444 

Exclusive OR/NOR 

411 

418 

420 

421 

421 

424 

445 

OR/NOR 

411 

418 

420 

421 

421 

423 

446 

OR-AND/OR-AND-Invert 


418 






Miscellaneous 

412 





424 

447 

Latches 

412 

419 

420 

421 

421 

424 

447 

Memories 

413 

419 


421 



448 

Multiplexers (Digital) 

414 

420 


421 


424 

449 

Multivibrators 

414 

420 



421 

424 

452 

Oscillators/ Dividers 

414 







Shift Registers 

415 

420 

420 

421 

421 

424 

453 

Translators 

416 

420 

420 



424 

455 

Miscellaneous 

416 

420 

420 

421 

421 

424 

455 

Digital-Special (PMOS, Low voltage j 








CMOS, etc.) 









Detailed Product Information provided by: 


American Microsystems Inc. 

466 

Plessey Semiconductors 

512 

Fairchild Semiconductor 

472 

Raytheon Semiconductor 

521 

LSI Computer Systems 

494 

Signetics 

561 

Monolithic Memories, Inc. 

495 

Solid State Microtechnology for Music 

564 


The manufacturers listed above are providing detailed information on their latest and most significant 
products. 
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DIGITAL 


WHKI IIHfilL EUIIIY? 

Edited from material published in Fairchild Progress magazine, Peter Alfke, author. 


With several digital families available, the logical question is — 
which are the best ICs for my particular application? 

To answer the question, you need to evaluate the pros and 
cons of the various logic families. These tradeoffs are listed in 
Tables l-IV. You will need to establish your speed requirements. 
Since speeds are characterized by the clock rate of registers 
and counters, this discussion is divided into four groups based 
on clock rates. 

Very High Speed Clock Rate >100 MHz ECL 
High Speed Clock Rate 30 to 100 MHz ECL, S-TTL 

Medium Speed Clock Rate 5 to 50 MHz LS-TTL, TTL 
Low Speed Clock Rate < 5 MHz LS-TTL, CMOS 

VERY HIGH SPEED SYSTEMS — Clock Rate > 100 MHz 

There is only one reasonable IC logic family for use in very 
high speed systems — Emitter Coupled Logic, ECL. Originally, 
this technology presented considerable electrical problems 
such as voltage and temperature sensitivity and fast edge rates 
that caused reflection and cross-talk problems. In recent years, 
however, ECL development has become more user-oriented 
and there is better compatibility between circuit characteristics 
and interconnection techniques. 

The modern popular ECL line is the 10,000 Series, manufactured 
in uncompensated, in voltage-compensated, or in both voltage 
and temperature-compensated forms. The latter form of com- 
pensation assures that significant parameters such as logic 
levels, noise margins and speed remain constant over a wide 
range of temperature and power supply voltage. These 10K and 
95K logic circuits have deliberately slowed-down edge rates 
to make them easier to use and they can also drive terminated 
transmission lines whenever required by the interconnection 
length. 

HIGH SPEED SYSTEMS — Clock Rate 30 to 100 MHz (Table II) 

Here, you have a choice between ECL and Schottky TTL. 
H-TTL is really obsolete since it consumes more power than 
Schottky TTL, has similar interconnection problems and offers 
only half the speed. Also, it is not significantly faster than the 
best Low Power Schottky TTL. So, this narrows down your 
choice to ECL and Schottky TTL. 

MEDIUM SPEED SYSTEMS — Clock Rate 5 to 50 MHz 

(Table III) 

Standard TTL has been the obvious choice for medium speed 
systems for many years. Many designs will increasingly use 
Low Power Schottky TTL as it becomes more available, mul- 
tiple sourced, and as the price premium decreases. You can 
mix standard and LS-TTL to solve most fan-out problems. 

SLOW SPEED SYSTEMS — Clock Rate < 5 MHz (Table IV) 

If you design slow speed systems you are faced with the largest 
number of attractive alternatives. Traditionally, TTL and DTL 
has been used. Now you can save power, cost and avoid heat 
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and reliability problems by changing to LS-TTL, without affect- 
ing the logic design and perhaps not even changing the PC 
board layout. 

If the system speed permits, you can switch to CMOS and save 
even more power and simplify the power supply, but now you 
must cope with a famiiy of different logic elements and a 
hodgepodge of MSI elements, far less systems oriented than 
the better TTL circuits. Also you will notice wide parameter dif- 
ferences between the “same” products from different vendors. 

The greatest challenge, however, is to examine the traditional 
hard-wired system design and decide whether or not it can be 
implemented with a microprocessor, if the requirements are 
both complicated and slow enough, this approach might save 
manufacturing cost, design time, and service time, as well as 
improve reliability, provide additional flexibility, and perhaps 
allow additional features at no extra cost. 

MOS (p-channel, n-channel, either metal or silicon gate, also 
silicon on sapphire) does not compete directly with LS-TTL 
and CMOS. The MOS logic elements (gates and flip-flops) are 
very small but the input and output buffers are so large and 
relatively slow that MOS cannot be cost/performance competi- 
tive at MSI complexity (below 200 gates). MOS is therefore 
meaningful only in LSI circuits, where it has proven to be not 
only competitive, but dominating. These areas are: 

• LSI memories, RAMs, ROMs, and shift registers of 500 to 
4096 bits at clock rates below 5 MHz. 

• Specialized, inherently slow LSI functions produced in very 
large volume (calculators, clocks, some instrument circuits 
like DVMs). 

• Custom LSI circuits where the manufacturing volume is high 
enough or the weight /space saving valuable enough to 
absorb the development cost. 

• Microprocessors, where a very carefully designed, standard 
circuit performs specialized tasks through ROM-stored pro- 
gramming. 

SUMMARY 

The proliferation of digital circuits and technologies gives you 
a new degree of freedom, but it also challenges your judgement 
and imagination. You are faced with an almost overwhelming 
number of competing technologies, each with its strong and 
weak points. The basic component speed requirement and the 
available power will quickly narrow your choice down to two 
or three different logic families; the tables presented here will 
make your final decision easier. 

You should not forget, however, that the component speed 
requirement is also affected by your choice of architecture. A 
parallel approach requires more, but slower components, while 
a serial architecture requires fewer but faster components. The 
vesatility of modern MSI circuits makes it easy to explore these 
alternatives. It is very important to choose the IC logic family 
at an early stage in the system design, since the fuil cost, speed 
and reliability advantages can only be gained by* designing in 
accordance with the device features, taking advantage of their 
logic and organization. 
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TABLE I: COMPARISON OF ELECTRICAL CHARACTERISTICS 



CMOS 

5 V SUPPLY 

CMOS 

10 V SUPPLY 

STANDARD 

TTL 

74LS 

LOW POWER 
SCHOTTKY 

9LS 

LOW POWER 
SCHOTTKY 

SCHOTTKY 

TTL 


PROPAGATION DELAY 


25 ns 

10 ns 

10 ns 

5 ns 

3 ns 

2 ns 

FLIP-FLOP TOGGLE FREQUENCY 


10 MHz 

35 MHz 

40 MHz 

80 MHz 

100 MHz 

200 MHz 

QUIESCENT POWERS 

10 nW 

10 nW 

10 mW 

2 mW 

2 mW 

25 mW 

25 mW 

NOISE IMMUNITY 

2 V 

4 V 

1 V 

0.8 V 

0.8 V 

0.9 V 

0.2 V 

FAN OUT (within famiiy) 

> 502 

>502 

10 

20 

20 

10 

> 50 


^Note the change from nanowatts to milliwatts. 

*Or as determined by allowable propagation delay. 



TABLE II. COMPARISON OF DIGITAL LOGIC FAMILY CHARACTERISTICS FOR 
HIGH SPEED SYSTEMS (CLOCK RATE 30 TO 100 MHz) 


10K AND 95K SERIES ECL 

SCHOTTKY TTL 

Advantages 

Disadvantages 

Short delays allow propagation through more logic levels in a clock 
cycle. Compatibility with even faster families currently in development 
makes future system upgrading easy. 

Component delays are about twice as long as with ECL and will not 
be improved in the foreseeable future. 

Low output impedance drives all types of interconnections including . 
terminated transmission lines. 

Outputs are not capable of driving terminated transmission lines with- 
out causing severe fan-out compromises. 

High output drive capability and complementary outputs accommodate 
differential transmission over tested pairs. 

Slow edge rate minimizes reflection problems. 

Has the fastest output transitions of any logic family, causing reflection 
problems even with relatively short interconnection lengths, and 
causing cross-talk problems. 

Complementary outputs on many elements add design flexibility. 

Wired-OR capability simplifies logic design. 

Compensated circuits simplify power supply and temperature regulation. 

Generates fast power supply load changes, requires good decoupling. 

High input impedance minimizes loading, allows high fan-out. 

Input thresholds and output low levels are slightly offset from conven- 
tional TTL, causing some loss of noise immunity. 

Disadvantages 

Advantages 

Unfamiliar type of circuitry, logic, nomenclature, and pinouts. 

Compatible with popular TTL, same supply voltage, almost identical 
signal levels, same SSI and MSI logic, nomenclature, pinouts. Ideal 
to speed up critical paths in standard TTL systems. 

Not level-compatible with TTL and CMOS, requires additional interface 
elements. 

Requires external pull-down resistors on all used outputs. 

Outputs require no pull-up (or down) resistors. 

Has less absolute noise margin. 

Large signal swing and large absolute noise immunity cause less 
problems with temperature or supply voltage variations and gradients, 
resistive drops along supply lines, and outside noise. 

Higher ground current requires heavier distribution busses. 

Has one less logic pin per package due to double ground. 

Has higher power consumption at low frequencies than equivalent 
S-TTL circuits. 

Has lower system power consumption at moderate speed. 


TABLE III. COMPARISON OF DIGITAL LOGIC FAMILY CHARACTERISTICS FOR 
MEDIUM SPEED SYSTEMS (CLOCK RATE 5 TO 50 MHz) 


STANDARD TTL 

LOW POWER SCHOTTKY TTL 

Advantages 

Disadvantages 

Large number of SSI and MSI functions. 

Somewhat fewer devices but this is changing. 

Low prices. 

Presently higher priced than standard TTL. 

Specifications standardized. 

Electrical characteristics differ between suppliers. 

Disadvantages 

Advantages 

High power consumption (10 mW per gate, 200 to 500 mW per MSI 
package.) 

Saves 75% of the power of equivalent standard TTL. 

Large, heavy, expensive, hot power supply and regulator. 

Smaller, lighter, cheaper, cooler power supply and regulator. 

Heat density problems when using predominantly MSI. 

No heat density problem. Cooler, therefore more reliable. 

May eliminate the need for fans and filters. 

Not fully compatible with most CMOS and MOS. 

Compatible with CMOS and MOS. 

Generates less noise than standard TTL. 


TABLE IV. COMPARISON OF DIGITAL LOGIC FAMILY CHARACTERISTICS FOR 
LOW SPEED SYSTEMS (CLOCK RATE 5 MHz) 


STANDARD OR LOW POWER SCHOTTKY TTL 

CMOS 

Advantages 

Disadvantages 

Well designed, system-oriented MSI. 

Some of the original CMOS circuits are poorly defined and not systems 
oriented. 

Adequate speed, tight tolerances. 

Low speed, delays depend on supply voltage and capacitive loading. 

Low impedance outputs give good immunity against capacitively 
coupled noise. 

Poor current noise immunity (capacitively coupled noise.) 

Familiar functions, logic, pinouts. 

New functions, logic pinouts. 

Standard TTL available from many suppliers, low cost. 

Large parameter variations between different vendors. 

Disadvantages 

Advantages 

Relatively high static consumption and heat generation. 

Extremely low static power consumption, very little heat generated at 
moderate speed. 

Tight power supply voltage requirements (5 V ± 5 % commercial, ±10% 
military grade). 

Very wide range of supply voltages (theoretically 3 ... 20 V, practically 

5 ... 12 V). 

Not well-suited for portable battery operation. 

Ideally suited for battery operation. 

More expensive power supply. 

Low cost power supply. Less cost, weight, heat, size than for any other 
family. 

Lower voltage noise immunity. 

High voltage noise immunity, an advantage with inductively coupled 
noise. 

LS-TTL available from only a few suppliers. 

Available from many suppliers. 
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DIGITAL-CMOS 


Line 

Function Device 

Source 

Line 

Function Device 

Source 


Arithmetic Functions (Cont’d.) 


Buffers/Inverters 

(Cont’d.) 


4-Bit Magnitude Comparator 



Hex Buffer/Converter (Non-lnverting)-lmproved 


F40085BC 

Fairchild 


(Cont'd.) 



F40085BM 

t Fairchild 

70 

SIL4050BE 

Mitel 


MC14585BA 

t Motorola 


MC14050BA 

t Motorola 


MC14585BC 

Motorola 


MC14050BC 

Motorola 


MM54C85 

t National 


CD4050BC 

National 


MM74C85 

National 


CD4050BM 

National 


ftPD4063B 

NEC America 


|iPD4050B 

NEC America 


MSM582 

QKI 


MSM4050 

OKI 

10 

MSM4063 

OKI 


CD4050A 

tRCA 

MSM4585 

OKI 


CD4050AE 

RCA 


CD4063B 

tRCA 


GD4050B 

tRCA 


CD4063BE 

RCA 

80 

CD4050BE 

RCA 


SCL4585B 

tsss 


HBF4050AE 

SGS 


SCL4585BE 

SSS 


SCL4050B 

tsss 


TC4063B 

Toshiba 


SCL4050BE 

SSS 


TC4585B 

Toshiba 


CM4050A 

t Solitron 


NBCD Adder (Natural Binary Coded Decimal) 

MC14560BA t Motorola 


CM4U50AE 

TP4050A/B 

Solitron 

Tl 

20 

MC14560BC 

Motorola 


TC4050B 

Toshiba 

|iPD4560B 

NEC America 


Hex Buffer, Open Drain (Active pull down) 


TC4560B 

Toshiba 


MM54C906 

t National 


Nines Complementer 


90 

MM74C906 

National 


MC14561BA 

t Motorola 


Hex Buffer, Open Drain (Active pull up) 


MC14561BC 

Motorola 


MM54C907 

t National 


;iPD4561B 

NEC America 


MM74C907 

National 


TC4561B 

Toshiba 


Hex Buffer, Three-State 



Data Path Switch 



F40097BC 

Fairchild 


F4704BC 

Fairchild 


F40097BM 

t Fairchild 

30 

F4704BM 

t Fairchild 


MC14503BA 

t Motorola 

Arithmetic Logic Register Stack 



MC14503BC 

Motorola 


F4705BC 

Fairchild 


CD4503BC 

National 


F4705BM 

t Fairchild 

100 

CD4503BM 

MM70C95 

t National 
t National 




Data Access Register (for memory address arithmetic) 


MM70C97 

t National 


F4707BC 

Fairchild 


MM80C95 

National 


F4707BM 

t Fairchild 


MM80C97 

National 


Buffers/Inverters 


|iPD4503B 

NEC America 



TC5012B 

Toshiba 


Quad Low Impedance Buffer 



Hex TTL Buffer (Non-lnverting)(CMOS to TTL) 

40 

SCL4441UB 

tsss 


MM54C902 

t National 


SCL4441UBE 

SSS 


MM74C902 

National 


Quad Buffer, Three-State (Non-Inverting) 


Hex PMOS Buffer (Non-Inverting) (PMOS to CMOS or 


TC5024 

Toshiba 


TTL) 



TC5025 

Toshiba 


MM54C904 

t National 


Hex Buffer 


110 

MM74C904 

National 


MSM509 

OKI 


Hex High Voltage Buffer 

Toshiba 

Toshiba 


Hex Buffer/Converter (Non-Inverting 
SIL4010B 

t Mitel 


TC5064 

TC5065 

50 

SIL4010BE 

Mitel 


Hex Buffer/Converter (Inverting) 



CD4010AC 

National 


SIL4009B 

t Mitel 


CD4010AM 

t National 


SIL4009BE 

Mitel 


CD4010A 

tRCA 


CD4009AC 

National 


CD4010AE 

RCA 


CD4009AM 

t National 


CD4010B 

tRCA 


C04009A 

tRCA 


CD4010BE 

RCA 

120 

CD4009AE 

RCA 


HBF4010BE 

SGS 


CD4009UB 

tRCA 


SCL4010B 

tsss 


CD4009UBE 

RCA 


SCL4010BE 

SSS 


HBF4009AE 

SGS 


CM4010A 

t Solitron 


SCL4009UB 

tsss 

60 

CM4010AE 

Solitron 


SCL4009UBE 

SSS 

TP4010A/B 

tTI 


CM4009A 

t Solitron 


TC4010B 

Toshiba 


CM4009AE 

Solitron 


Hex Buffer/Converter (Non-lnverting)-lmproved 

F4050BC Fairchild 


TP4009A/UB 

TC4009UB 

Tl 

Toshiba 


F4050BM 

t Fairchild 

130 

Hex Buffer/Converter (Inverting)-lmproved 


SIL4050B 

t Mitel 


F4049BC 

Fairchild 



(Continued) 



(Continued) 


Function 


Device 


Arithmetic Functions 


2 X 2 Bit (Parallel) Binary Multiplier 


MC14554BA 

t Motorola 

MC14554BC 

Motorola 

4-Bit Full Adder 


F4008BC 

Fairchild 

F4008BM 

t Fairchild 

MC14008BA 

t Motorola 

MC14008BC 

Motorola 

MM54C83 

t National 

MM74C83 

National 

CD4008BC 

National 

C04008BM 

t National 

MSM4008 

OKI 

CD4008A 

tRCA 

CD4008AE 

RCA 

KjUH'JVOD 

t RCA 

CD4008BE 

RCA 

HBF4008AE 

SGS 

SCL40088 

tsss 

SCL4008BE 

SSS 

CM4008A 

t Solitron 

CM4008AE 

Solitron 

TP4008A/B 

Tl 

TC4008B 

Toshiba 

Dual Full Adder 


MSM580 

OKI 

Triple Serial Adder (Positive Logic) with Internal Carry 

MC14032BA 

t Motorola 

MC14032BC 

Motorola 

MSM4032 

OKI 

CD4032A 

tRCA 

CD4032AE 

RCA 

CD4032B 

tRCA 

CD4032BE 

RCA 

CM4032A 

t Solitron 

CM4032AE 

Solitron 

TC4032B 

Toshiba 

Triple Serial Adder (Negative Logic) with Internal Carry 

MC14038BA 

t Motorola 

MC14038BC 

Motorola 

MSM4038 

OKI 

CD4038A 

tRCA 

CD4038AE 

RCA 

CD4038B 

tRCA 

CD4038BE 

RCA 

CM4038A 

t Solitron 

CM4038AE 

Solitron 

TC4038B 

Toshiba 

4-Bit Arithmetic Array 


CD4057A 

tRCA 

4-Bit Arithmetic Logic Unit 


MC14581BA 

t Motorola 

MCI 4581 BC 

Motorola 

CD40181S 

tRCA 

CD40181BE 

RCA 

SCL4581B 

tsss 

SCL45818E 

SSS 

TP4581A 

Tl 

Look-Ahead Carry Block 


F4582BC 

Fairchild 

F4582BM 

t Fairchild 

MC14582BA 

t Motorola 

MC14582BC 

Motorola 

CD40182B 

tRCA 

CD401828E 

RCA 

SCL4582B 

SSS 

TP4582A 

Tl 

■ Military Temperature Range (-55° 

to 125°C) 


140 


150 


160 


170 


180 


190 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-CMOS (Cont’d) 


FiHTCtion Device 

Source 

Buffers/Inverters 

(Cont’d.) 

Hex Buffer/Converter (Inverting)-lmproved (Cont’d.) 

F4049BM 

t Fairchild 

SIL4049B 

t Mitel 

SIL4049BE 

Mitel 

MC14049UBA 

t Motorola 

MC14049UBC 

Motorola 

CD4049UBC 

National 

CD4049UBM 

t National 

fiPD4049B 

NEC America 

MSM4049 

OKI 

CD4049A 

tRCA 

CD4049AE 

RCA 

CD4049UB 

tRCA 

CtM049UBE 

RCA 

HBF4049AE 

SGS 

SCL4049UB 

tsss 

SCL4049UBE 

sss 

CM4049A 

t Solitron 

CM4049AE 

Solitron 

TP4049AyUB 

Tl 

TC4049B 

Toshiba 

Hex Inverter 


F4069UBC 

Fairchild 

F4069UBM 

t Fairchild 

S1L4069B 

t Mitel 

SIL4069BE 

Mitel 

MC14069UBA 

t Motorola 

MC14069UBC 

Motorola 

CD4069C 

National 

CD4069M 

t National 

MM54C04 

t National 

MM74C04 

t National 

(iPO'ioegB 

NEC America 

MSM508 

OKI 

MSM4069 

OKI 

CD4069UB 

tRCA 

CD4069UBE 

RCA 

SCL4069UB 

tsss 

SCL4069UBE 

SSS 

SCL4449UB 

tsss 

SCL4449UBE 

SSS 

CM4069A 

t Solitron 

CM4069AE 

Solitron 

TP4069A/UB 

Tl 

TP4315A 

Tl 

TC4069UB 

Toshiba 

Hex Inverter, Three-State 


F40098BC 

Fairchild 

F40098BM 

t Fairchild 

MM70C96 

t National 

MM80C96 

National 

MM70C98 

t National 

MM80C98 

National 

Hex Inverter/Buffer, Three-State, Strobed 

SIL4502B 

t Mitel 

SIL4502BE 

Mitel 

MC14502BA 

t Motorola 

MC14502BC 

Motorola 

MSM4502 

OKI 

CD4502B 

tRCA 

CD4502BE 

RCA 

SCL4502B 

tsss. 

SCL4502BF 

SSS 


Function Device 

, Source 

Buffers/Inverters 

(Cont’d.) 

Hex PMOS Buffer (lnverting)(PMOS to CMOS or TTL) 

MM54C903 

t Natbnal 

MM74C903 

National 

Hex CMOS Compatible Buffer 


DS1630 

t National 

DS3630 

National 

Dual Complementary Pair plus Inverter 

F4007UBC 

Fairchild 

F4007UBM 

t Fairchild 

SIL4Q07B 

t Mitel 

SIL4007BE 

t Mitel 

MC14007UBA 

t Motorola 

MC14007UBC 

Motorola 

CD4007C 

National 

CD4007M 

t National 

MSM4007 

OKI 

CD4007A 

tRCA 

CD4007AE 

RCA 

CD4007UB 

tRCA 

CD4007UBE 

RCA 

HBF4007AE 

SGS 

SCL4007UB 

tsss 

SCL4007UBE 

SSS 

CM40O7A 

t Solitron 

CM4007AE 

Solitron 

TP4007A/UB 

Tl 

TC4007UB 

Toshiba 

Quad True/Complement Buffer 


F4041BC 

Fairchild 

F4041BM 

t Fairchild 

CD4041C 

National 

CD4041M 

National 

CD4041A 

tRCA 

CD4041AE 

RCA 

CD4041UB 

tRCA 

CD4041UBE 

RCA 

SCL4041UB 

tsss 

SCL4041UBE 

SSS 

CM4041A 

t Solitron 

CM4041AE 

Solitron 

7-Line High Voltage Buffer 


TC5066B 

Toshiba 

TC5067B 

Toshiba 

Counters, Binary 

Divide by 2, 8 or 16 Counter 


* MM54C93 

t National 

MM74C93 

National 

5, 6, 7, 8, 9-Stage Binary Counter 


MSM5577 

OKI 

TC5048 

Toshiba 

7-Stage Binary Counter 


F4024BC 

Fairchild 

F4024BM 

t Fairchild 

SIL4024B 

t Mitel 

SIL4024BE 

Mitel 

MC14024BA 

t Motorola 

MC14024BC 

Motorola 

CD4024BC 

National 

CD4024BM 

t National 

fiPO4024B 

NEC America 

MSM4024 

OKI 

CD4024A 

tRCA 

CD4024AE 

RCA 

CD4024B 

tRCA 

CD4024BE 

RCA 

HBF4024AE 

SGS 


Function Device 

Source 

Counters, Binary 

(Cont’d.) 

7-Stage Binary Counter 

(Cont’d.) 

SCL4024B 

tsss 

SCL4024BE 

SSS 

CM4024A 

t Solitron 

CM4024AE 

Solitron 

TP4024A/B 

Tl 

TC4024B 

Toshiba 

8-Stage Synchronous Binary Counter 

SGL4404B 

tsss 

SCL4404BE 

SSS 

10, 11, 12, 13, 14-St^e Binary Counter 

MSM5576 

OKI 

12-Stage Binary Counter 


F4040BC 

Fairchild 

F4040BM 

t Fairchild 

SIL4040B 

t Mitel 

SIL4040BE 

Mitel 

MC14040BA 

t Motorola 

MC14040BC 

Motorola 

CD4040BC 

National 

CD4040BM 

t National 

fiPD4040B 

NEC America 

MSM4040 

OKI 

MSM5507 

OKI 

CD4040A 

tRCA 

CD4040AE 

RCA 

CD4040B 

tRCA 

CD4040BE 

RCA 

SCL4040B 

tsss 

SCL40408E 

SSS 

CM4040A 

t Solitron 

CM4040AE 

Solitron 

TP4040A/B 

Tl 

TC4040B 

Toshiba 

14-Stage Binary Counter 


F4020BC 

Fairchild 

F4020BM 

t Fairchild 

MC14020BA 

t Motorola 

MC14020BC 

Motorola 

SIL4020B 

t Mitel 

SIL4020BE 

Mitel 

CD4020BC 

National 

CD4020BM 

t National 

^PD4020B 

NEC America 

MSM4020 

OKI 

MSM5508 

OKI 

CD4020A 

tRCA 

CD4020AE 

RCA 

CD4020B 

tRCA 

CD4020BE 

RCA 

HBF4020AE 

SGS 

SCL4020B 

tsss 

SCL4020BE 

SSS 

CM4020A 

t Solitron 

CM4020AE 

Solitron 

TP4020A/B 

Tl 

TC4020B 

Toshiba 

14-Stage Binary Counter and Oscillator 

SIL4060B 

t Mitel 

SIL4060BE 

Mitel 

CD4060BC 

National 

CD4060BM 

t National 

CD4060A 

tRCA 

CD4060AE 

RCA 

CD4060B 

tRCA 

CD4060BE 

RCA 

SCL4060B 

tsss 


Line 


Hex TTL Buffer {lnverting)(CMOS to TTL) 

MM54C901 t NationaJ 

MM74C901 National 


20 


30 


40 


50 


60 


(Continued) 


70 


80 


90 


too 


110 


120 


130 


(Continued) 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55° to 125“C) 


* Typical Values 
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1C MASTER 


DIGITAL-CMOS (Cont’d) 


Function Device 

Source 

Counters, Binary 

(Cont’d.) 

14-Stage Binary Counter and Oscillator (Cont’d.) 

SCL4060BE 

sss . 

14, 15, 16-Stage Binary Counter (with reset) 

MSM5562 

OKI 

TC5036 

Toshiba 

16, 17, 18-Stage Binary Counter 


MSM5580 ' 

OKI 

16, 17, 18-Stage Binary Counter (with reset) 

MSM5564 

OKI 

16, 17, 19-Stage Binary Counter (with reset) 

MSM5563 

OKI 

19-Stage Binary Counter 


MSM5583 

OKI 

Presettable 4-Stage Binary Counter 


MSM5536 

OKI 

Presettable Synchronous Binary Counter, 

Asynchronous Clear 


' F40161BC 

Fairchild 

F40161BM 

t Fairchild 

MCI 41 61 BA 

t Motorola 

MC14161BC 

Motorola 

CD40161BC 

National 

CD40161BM 

t National 

MM54C161 

t National 

MM74C161 

National 

CD40161B 

tRCA 

CD40161BE 

RCA 

SCL4161B 

tsss 

SCL4161BE 

SSS 

TP4361A 

Tl 

TC49161B 

Toshiba 

Presettable Fully Synchronous Binary Counter, 

Synchronous Clear 


F40163BC 

Fairchild 

F40163BM 

t Fairchild 

MC14163BA 

t Motorola 

MC14163BC 

Motorola 

CD401638C 

National 

CD40163BM 

t National 

MM54C163 

t National 

MM74C163 

National 

CD401638 

tRCA 

CD40163BE 

RCA 

SCL4163B 

tsss 

SCL4163BE 

SSS 

TP4363A 

Tl 

TC40163B 

Toshiba 

Dual Synchronous Binary Counter 


F4520BC 

Fairchild 

F4520BM 

t Fairchild 

HD14502B 

Hitachi 

SIL45206 

t Mitel 

SIL4520BE 

Mitel 

MC14520BA 

t Motorola 

MC14520BC 

Motorola 

CD4520BC 

National 

CD4520BM 

t National 

fiPD4520B 

NEC America 

MSM4520 

OKI 

CD4520B 

tRCA 

CD4520BE 

RCA 

SCL4520B 

tsss 

SCL4520BE 

SSS 

CM4520B 

t Solitron 

CM4520BE 

Solitron 

TP4520A 

Tl 


Line 

Function Device 

Source 

Line 

Function Device 

Source 


Counters, Binary 

(Cont’d.) 


Counters, Decade 

(Cont’d.) 


Dual Synchronous Binary Counter 

(Cont’d.) 


Presettable Synchronous Decade Counter, 


TC4520B 

Toshiba 


Asynchronous Clear 

(Cont’d.) 


Presettable Binary Up/Down Counter 


CD40160BM 

t National 


F40193BC 

Fairchild 

70 

MM54C160 

t National 


F40193BM 

t Fairchild 


MM74C160 

National 


F4516BC 

Fairchild 


CD40160B 

tRCA 


F4516BM 

t Fairchild 


CD40160BE 

RCA . 


HD14516B 

Hitachi 


SCL4160B 

tsss 


SIL4516B 

t Mitel 


SCL4160BE 

SSS 


SIL4516BE 

Mitel 


TP4360A 

Tl 

10 

MC14516BA 

t Motorola 


TC40160B 

Toshiba 


MC14516BC 

Motorola 


Presettable Fully Synchronous Decade Counter, 


CD40193BC 

National 


Synchronous Clear 



CD40193BM 

t National 

80 

F40162BC 

Fairchild 


C04516BC 

National 


F40162BM 

t Fairchild 


CD4516BM 

t National 


MC14162BA 

t Motorola 


MM54C193 

t National 


MC14162BC 

Motorola 


MM74C193 

National 


CC)40162BC 

National 


(1PD4516B 

NEC America 


CD40162BM 

t National 


MSM4516 

OKI 


MM54C162 

t National 


MSM5504 

OKI 


MM74C162 

National 

20 

MSM40193 

OKI 


CD40162B 

tRCA 


CD40193B 

tRCA 


CD40162BE ■ 

RCA 


CD40193BE 

RCA 

90 

SCL4162B 

tsss 


CD4516B 

tRCA 


SCL4162BE 

SSS 


CD4516BE 

RCA 


TP4362A 

Tl 


SCL4193B 

tsss 


TC40162B 

Toshiba 


SCL4193BE 

SSS 


Dual Synchronous Decade Counter 



SCL4516B 

tsss 


F4518BC 

Fairchild 


SCL4516BE 

SSS 


F4518BM 

t Fairchild 


TC4516B 

Toshiba 


SIL4518B • 

t Mitel 

30 

Presettable 8-bit Binary Down Counter 


SIL4518BE 

Mitel 


CD40103B 

tRCA 


MC14518BA 

t Motorola 


CD401038E 

RCA 

100 

MC14518BC 

Motorola 





CD4518BC 

National 


Programmable Binary Divide-by-N 4-Bit Counter 


CD4518BM 

t National 


F4526BC 

Fairdiild 


fiPD45l8B 

NEC America 


F4526BM 

t Fairchild 


MSM4518 

OKI 


MC14526BA 

t Motorola 


CD4518B 

tRCA 


MC14526BC 

Motorola 


CD4518BE 

RCA 


CD4526BC 

National 


SCL4518B 

tsss 

40 

CD4526BM 

t National 


SCL4518BE 

SSS 


HPD4526B 

NEC America 


CM4518B 

t Solitron 


SCL4526B 

tsss 


CM4518BE 

Solitron 


SCL4526BE 

sss 

110 

TP4518A/B 

Tl , 


TP4526A 

Tl 


TC4518B 

Toshiba 


4-Bit Binary Counter/Clock Generator 


Decade Counter/Divider, 10 line output 


TC5018B 

Toshiba 


F4017BC 

Fairchild 


4-Bit Binary Counter/Divider 



F4017BM 

t Fairchild 


MSM5538 

OKI 


HD14017B 

Hitachi 


TC5027B 

Toshiba 


SIL4017B 

t Mitel 

50 




SIL4017BE 

Mitel 


Counters, Decade 



MC14017BA 

t Motorola 





MC14017BC 

Motorola 


Presettable Decade Counter 



CD4017BC 

National 


MSM5530 

OKI 


CD4017BM 

t National 


Presettable Decade Counter (Sets to 0 or 9. divides 


HPD4017B 

NEC America 


by 2, 5 or 10) 


120 

MSM4017 

OKI 


MM54C90 

t National 


CD4017A 

tRCA 


MM74C90 

National 


CD4017AE 

RGA 





CD4017B 

tRCA 

60 

Presettable Synchronous Decade Counter, 


CD4017BE 

RCA 


Asynchronous Clear 



HBF4017AE 

SGS 


F40160BC 

Fairchild 


SCL4017B 

tsss 


F40160BM 

t Fairchild 


SCL4017BE 

SSS 


MC14160BA 

t Motorola 


CM4017A 

t Solitron 


MC14160BC 

Motorola 


CM4017AE 

Solitron 


CD40160BC 

National 


TP4017A 

Tl 



(Continued) 


TC4017B 

Toshiba 


(Continued) 


130 


140 
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160 
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180 


190 


t Military Temperature Range (-55“ to 125°C) 
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MASTER SELECTION GUIDE 


Counters, Decade 

(Cont’d.) 

Decade Counter/Divider-7 Segment Display Output 

and Ripple Blanking 


CD4033A 

tRCA 

CD4033AE 

RCA 

CD4033B 

t-RCA 

CD4033BE 

RCA 

HBF4033AE 

SGS 

SCL4033B 

tsss 

SCL4033BE 

SSS 

SCL4433B 

tsss 

SCL4433BE 

SSS 

CM4033A 

t Solitron 

CM4033AE 

Solitron 

I Decade Up/Down Counter/Decoder/Latch/Driver 

(direct 7-Segment driver) 


CD40110B 

tRCA 

CD40110BE 

RCA 

1 Decade Counter/Latch/Decoder/Driver 

MSM552 

OKI 

MSM5521 

OKI 

MSM5522 

OKI 

1 Decade Up/Down Counter, Latch, Decoder, 

7-Segment Display Output 


CD40110B 

RCA 

3-1 /2 Digit Counter to BCD Driver 


HCTR4010 

Hughes 

HCTR6010 

Hughes 

CM4102 

t Solitron 

CM4102 

Solitron 

3% Digit Counter 


■ MSMSSOO 

OKI 

3-1/2 Digit Counter, Programmable 


TC9122 

Toshiba 

3 Decade Counter, Decoder, Driver 


LC7960 

Sanyo 

3 Decade Counter, Multiplexed Output I 

F4553BC 

Fairchild 

F4553BM 

t Fairchild 

MC14553BA 

t Motorola 

MC14553BC 

Motorola 

4 Decade Counter 


TC5001B 

Toshiba 

MSM5501 

OKI 

MSM5502 

OKI 

TC5037B 

Toshiba 

TC5051B 

Toshiba 

TC5052B 

Toshiba 

4-Digit Up/Down Counter 


MSM5512 

Toshiba 

4 Decade Up/Down Counter Vtlith Timer I 

TC5010 

Toshiba | 

4 Decade Counter. Multiplexed Output (The 926 gives I 

carry at 6000.) 


MM74C925 

National 

MM74C926 

National 

1 4 Digit Counter. Multiplexed Output, Second digit 

counts to 6 (Maximum count 9599.) 


MM74C927 

National 

1 4 Digit Counter, Multiplexed Output, Left digit counts to 

2 (Maximum count 1999.) 


MM74C928 

National 


Counters, Decade 

(Cont’d.) 

4 Digit Up/Down Counter/Latch/Display Driver; 

Cascadable, Synchronous, Presettable, BCD output 

(versions have either common anode or cathode LED 

direct 7 segment and digit drivers; 9999 or 5959 count; 

hard wire control: 7217; processor control:7227; 5 V 

supply) 


ICM7217 

Intersil 

ICM7217A 

Intersil 

ICM7217B 

Intersil 

ICM7217C 

Intersil 

ICM7227 

Intersil 

ICM7227A 

Intersil 

ICM7227B 

Intersil 

ICM7227C 

Intersil 

4-% Digit Up Counter; direct 7 segment drivers. 

latched, decoder, count 1999 (7224-LCD; 7225-LED; 

“A” versions; count 15959) 


ICM7224 

Intersil 

ICM7224A 

Intersil 

ICM7225 

Intersil 

ICM7225A 

Intersil 

1 4-1 /2 Digit Up-Down Counter Oscillator (Maximum 

count 19999) 


HCTR4010 

Hughes 

HCTR6010 

Hughes 

5 Channel, 4-Digit Dynamic Counter 


MSM5511 

OKI 

5 Decade Counter, Multiplexed Output I 

MC14534BA 

t Motorola 

MC14534BC 

Motorola 

6-Digit Counter 


TC5032 

Toshiba 

Counter/Latch/Display Driver; direct 7 segment and 

digit drivers for common cathode LEDs; count 

9,999,999; 2MHZ, 2-6 V supply 


ICM7208 

Intersil 

Counters, Miscellaneous 

See also CMOS Oscillators/Dividers; Digital-Special 

Decade Counter/Divider 


MSM551 

OKI 

TC5026B 

Toshiba 

Presettable Up/Down Binary or Decade Counter I 

F4029BC 

Fairchild 

F4029BM 

t Fairchild 

SIL4029B 

t Mitel 

SIL4029BE 

Mitel 

MC14029BA 

t Motorola 

MC14029BC 

Motorola 

CD4029BC 

National 

CD4029BM 

t National 

|rPD4029B 

NEC America 

MSM4029 

OKI 

CD4029A 

tRCA 

CD4029AE 

RCA 

CD4029B 

tRCA 

CD4029BE 

RCA 

HBF4029AE 

SGS 

SCL4029B 

tsss 

SCL4029BE , 

SSS 

CM4029A 

t Solitron 

CM4029AE 

Solitron 

TP4029A 

. Tl 

*■ TC4029B 

Toshiba 


t Military Temperature Range (-55‘ to 125’C) 


* Typical Values 
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1C MASTER 


DIGITAL-CMOS (Cont’d) 


Function 


Device 


Function Device 

Source 

Decoders 

(Cont’d.) 

BCD-to-Decimal Decoder 

(Cont'd.) 

MC14028BA 

t Motorola 

MC14028BC 

Motorola 

CD4028BC 

- National 

CD4028BM 

t National 

MM54C42 

t National 

MM74C42 

National 

(iPD4028B 

NEC America 

MSM564 

OKI 

CD4028A 

tRCA 

CD4028AE 

RCA 

MSM4028 

OKi 

CD4028B 

tRCA 

CD4028BE 

RCA 

HBF4028AE 

SGS 

SCL4028B 

tsss 

SCL4028BE 

SSS 

CM4028A 

t Solitron 

CM4028AE 

Solitron 

TP4028A/B 

Tl 

TC4028B 

Toshiba 

BCD-to-7-Segment Decoder 


MC14558BA 

t Motorola 

MC14558BC 

Motorola 

MM54C48 

t National 

MM74C48 

National 

UCN-4102A 

Sprague 

TC5002B . 

Toshiba 

BCD-to-7 Segment Decoder/Driver 


MC14547BA 

t Motorola 

MC14547BC 

Motorola 

4-bit Latch/4-to-16-Line Decoder (High) 

F4514BC 

Fairchild 

F4514BM 

t Fairchild 

SIL4514BE 

Mitel 

SIL4514B 

tMite! 

MC14514BA 

t Motorola 

MC14514BC 

Motorola 

CD4514BC 

National 

CD4514BM 

t National 

HPD4514B 

NEC America 

MSM4514 

OKI 

CD4514B 

tRCA 

CD4514BE 

RCA 

SCL4514B 

tsss 

SCL4514BE 

SSS 

CM4514B 

t Solitron 

CM4514BE 

Solitron 

TC4514B 

Toshiba 

4-bit Latcb/4-to-1 6-Line Decoder (Low) 

F4515BC 

Fairchild 

F4515BM 

t Fairchild 

HD14615B 

Hitachi 

SIL4515B 

t Mitel 

SIL4515BE 

Mitel 

MC14515BA 

t Motorola 

MC14515BC 

Motorola 

CD4515BC 

National 

CD4515BM 

t National 

(1PD4515B 

NEC America 

MSM4515 

OKI 

CD4515B 

tRCA 

CD4515BE 

RCA 

SCL4515B 

tsss 

SCL4515BE 

SSS 

CM4515B 

t Solitron 

CM4515BE 

Solitron 

TC4515B 

Toshiba 


Function Device 

Source 

Decoders 

(Cont’d.) 

Dual Binary to 1 of 4 Decoder/Demultiplexer (High) 

F4555BC 

Fairchild 

F4555BM 

t Fairchild 

HD14555B 

Hitachi 

MC14555BA 

t Motorola 

MC14555BC 

Motorola 

(1PD4555B 

NEC America 

MSM4555 

OKI 

CD4555B 

tRCA 

CD4555BE 

RCA 

SCL4555B 

tsss 

TC4555B 

Toshiba 

I Dual Binary to 1 of 4 Decoder/Demultiplexer (Low) 

F4556BC 

Fairchild 

F4556BM 

t Fairchild 

MC14556BA 

t Motorola 

MC14556BC 

Motorola 

fiPD4556B 

NEC America 

MSM4556 

OKI 

CD4556'b 

tRCA 

CD4556BE 

RCA 

SCL4556B 

tsss 

SCL4556BE 

SSS 

TC4556B 

Toshiba 

1 4-Line-to-1 6-Line Decoder/Demultiplexer 

MM54C154 

t National 

MM74C154 

National 

MSM563 

OKI 

1 of 8 Strobed Decoder 


SCL4428B 

tsss 

SCL4428BE 

SSS 

N-bit Decoder (for I/O Interface) 


HCMP1853 

t Hughes 

CDP1853 

tRCA 

SCP1853 

tsss 

Drivers 

BCD-to-7-Segment Latch/Decoder/Driver 

F4511BC 

Fairchild 

F4511BM 

t Fairchild 

F4734BC 

t Fairchild 

F4734BM 

Fairchild 

HD14511B 

Hitachi 

MCI 4511 BA 

t Motorola 

MC14511BC 

Motorola 

MC14513BA 

t Motorola 

MC14513BC 

Motorola 

SIL4511B 

t Mitel 

SIL4511BE 

Mitel 

CD4511BC 

National 

CD4511BM 

t National 

)tP[)4511B 

NEC America 

MSM561 

OKI 

MSM4511 

OKI 

CD4511B 

tRCA 

CD4511BE 

RCA 

SCL4511B 

tsss 

SCL4511BE 

SSS 

CM4511B 

t Solitron 

CM4511BE 

Solitron 

TP4511B 

Tl 

TC4511B 

Toshiba 

TC5002B 

Toshiba 

TC5022B 

Toshiba 

TC5042B 

Toshiba 


Line 


Counters, Miscellaneous 
(Cont’d.) 


Dual Programmable Divide-by-N Binary/Decade 

Counter 


MC14569BA 

t Motorola (778) 

MC14S69BC 

Motorola (778) 

Divide-by-12 Counter 


MSM5536 

OKI 

Presettable Divide-by-12 Counter 


MSM5531 

OKI 

Divide-by-8-Counter/Divider, Decoded Output 

F4022BC 

Fairchild 

F4022BM 

t Fairchild 

SIL4022B 

t Mitel 

SIL4022BE 

Mitel 

MC14022BA 

t Motorola 

MC14022BC 

Motorola 

CD4022BC 

National 

CD4022BM 

t National 

MSM4022 

OKI 

CD4022A . 

tRCA 

CD4022AE 

RCA 

CD4022B 

tRCA 

CD4022BE 

RCA 

HBF4022AE 

SGS 

SCL4022B 

tsss 

SCL4022BE 

SSS 

CM4022A 

t Solitron 

CM4022AE 

Solitron 

TP4022A 

Tl 

TC4022B 

Toshiba 

Dlvide-by-60-Counter, BCD Output (Industrial Time 

Base Generator) 


MC14566BA 

t Motorola 

MC14566BC 

Motorola 

Presettable DivIde-by-N Counter 


F4018BC 

Fairchild 

F4018BM 

t Fairchild 

SIL4018B 

t Mitel 

SIL4018BE 

Mitel 

MC14018BA 

t Motorola 

MC14018BC 

Motorola ' 

CD4018BC 

National 

CD4016BM 

t National 

CD4018A 

tRCA 

CD4018AE 

RCA 

CD4018B 

tRCA 

CD4018BE 

RCA 

HBF4018AE 

SGS 

SCL4018B 

tsss 

SCL4018BE 

SSS 

CM4018A 

,t Solitron 

CM4018AE 

Solitron 

TP4018A/B 

Tl 

TC4018B 

Toshiba 

Programmable Divide-by-N Counter 


TC5080 

Toshiba 

Phase Comparator and Programmable Counters 

MC14568BA 

t Motorola 

MC14568BC 

Motorola 

Decoders 

BCD-to-Decimal Decoder 


F4028BC 

Fairchild 

F4028BM 

t Fairchild 

HD14028B 

Hitachi 

SIL4028B 

t Mitel 

SIL4028BE ' 

Mitel 


(Continued) 

■ Military Temperature Range (-55' to 125°C) 


30 


60 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 


170 


180 


190 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-CMOS (Cont’d) 


Function Device 

Source 

Drivers 

(Cont’d.) 

BCD(Hexadecimal) to 7-Segment 
Latch/Decoder/Driver 


MD4311B 

t Mitel 

MD4311BE 

Mitel 

MD4568B 

t Mitel 

MD4568BE 

Mitel 

MC1449S 

Motorola (786) 

BCD-to-7-Segment Latch/Decoder/Driver (for Liquid 

Crystal Displays) 


MC14543BA 

t Motorola 

MC14543BC 

Motorola 

CD4543BC 

National 

CD4543BM 

t National 

MSM5621 

OKI 

SCL4543B 

SSS 

TC4543B 

Toshiba 

BCD-to-7-Segment Liquid Crystal Decoder/Drivdr with 

“Display Frequency Output” 


MD4055B 

t Mitel 

MD4055BE 

Mitel 

CD4055B 

tRCA 

CD4055BE 

RCA 

TC4055B 

Toshiba 

BCD-to-7-Segment Liquid Crystal Decoder/Driver with 

Strobed-Latch Function 


MD4056B 

t Mitel 

MD4056BE 

Mitel 

CD4056B 

tRCA 

gD4056BE 

RCA 

TC4056B 

Toshiba 

7-Segment to BCD Converter/Driver 


MM54C915 

t National 

MM74C915 

National 

I Display Driver, 4-Digit (stores segment and address 

data, drives 7-8 segment digits) 


MM74C911 

National 

1 4-Qgit LED Driver, Multiplexed BCD or Binary to 

7-Segment Decoder/Driver 


ICM7212 

Intersil 

1CM7212A 

Intersil 

4-Digit LED Driver, BCD or Binary to 7-Segment 
Decoder/Driver, data and digit select input latches for 

jxP interface 


ICM7212M 

Intersil 

ICM7212AM 

Intersil 

Display Driver, 6-Digit BCD (stores segment and 
address data, drives 7-8 segment digits) 

1 MM74C912 

National 

Display Driver, 6 Digit Hex (stores segment and 
address data, drives 7-segment digits) 

MM74C917 

National 

4-Line Liquid Crystal Display Driver 


MSM4054 

OKI 

CD4054B 

tRCA 

CD4054BE 

RCA 

TC4054B 

Toshiba 

1 30-Bit Liquid Crystal Display with Register 

MD4330B 

t Mitel 

MD4330BE 

Mitel 

MD4331B 

t Mitel 

MD4331BE 

Mitel 


Line. 

Function Device 

Source 

Line 

Function Device 

Source 


Drivers 

(Cont’d.) 


Flip-Flops 

(Cont’d.) 


4-Digit LCD Driver. Moltiplexed BCD to LCD 


Quad “D" Flip-Flop, Three-State 

(Cont’d.) 


Decoder/Driver, AC Drive 



CD4076B 

tRCA 


ICM7211 

Intersil 


CD4076BE 

RCA 


ICM7211A 

Intersil 


SCL4076B 

tsss 


DF411 

Siliconix 


SCL4076BE 

SSS 


DF414 

SiHconix 


CM4076A 

tSottron 


4-Digit Multiplex Input LCD Driver 



CM4076AE 

Solitron 


HLCD0437 

Hughes 

70 

TC4076B 

TosNba 


4-Digit Serial Input LCD Driver 



Hex “D” Flip-Flop 



HLCD0438 

Hughes 


F40174BC 

Fairdxld 


Dual High Voltage Driver, Source 250 ma 


F40174BM. 

t Fairchild 

10 

MM74C908 

National 


HD14174B 

Hitachi 


MM74C918 

National 


MC14174BA 

t Motorola 





MC14174BC 

Motorola 


Dual and Quad Line Drivers-See Miscellaneous 






— 


CD40174BC 

National 


Also See: Interface— Display Drivers, Memory and 


CD40174BM 

t National 


Peripheral Drivers 



MM54C174 

t National 





MM74C174 

National 


Flip-Flops 



CD40174B 

tRCA 


Dual “D” Flip-Flop 



CD40174BE 

RCA 


F4013BC 

Fairchild 

80 

SCL4174B 

tsss 

20 

F4013BM 

t Fairchild 


TP4370A 

Tl 


HD14013B 

Hitachi 


TC40174B 

Toshiba 


SIL4013B 

t Mitel 


Octal “D” Flip-Flop 



SIL4013BE 

Mitel 


MM54C374 

t National 


MC14013BA 

t Motorola 


MM74C374 

National 


MC14013BC 

Motorola 





GD4013BC 

National 


Dual “J-K” Flip-Flop 



CD4013BM 

t National 


F4027BC 

Fairchild 


MM54C74 

t National 


F4027BM 

t Fairchild 


MM74C74 

National 

90 

HD14027B 

Hitachi 


;iPD4013B 

NEC America 


S1L4027B 

t Mitel 

30 

MSM530 

OKI 


SIL40278E 

Mitel 


CD4013A 

tRCA 


MC14027BA 

t Motorola 


CD4013AE 

RCA 


MC14027BC 

Motorola 


MSM4013 

OKI 


CD4027BC 

National 


CD4013B 

tRCA 


CD4027BM 

t National 


CD4013BE 

RCA 


MM54C76 

t National 


HBF4013AE 

SGS 


MM74C76 

National 


SCL4013B 

tsss 


/iPC)4027B 

NEC America 


SCL4013BE 

SSS 

100 

MSM531 

OKI 


CM4013A 

t Solitron 








CD4027A 

tRCA 



Solitron 





TP4013A/B 

Tl 


CD4027AE 

RCA 


TC4013B 

Toshiba 


MSM4027 

OKI 





CD4027B 

tRCA 


Quad “D” Flip-Flop 



CD4027BE 

RCA 


F40175BC 

Fairchild 


HBF4027AE 

SGS 


F40175BM 

t Fairchild 


SCL4027B 

tsss 


HD14175B 

Hitachi 


SCL4027BE 

SSS 


MC14175BA 

t Motorola 


CM4027A 

tSoiron 

'' 

MC14175BC 

Motorola 

110 







CM4027AE 

Solitron 


MM54C175 

t National 





MM74C175 

National 


TP4027A/B 

Tl 


CD40175B 

National 


TC4027B 

Toshiba 

50 

IIPD4175B 

NEC America 


TC7476B 

Toshiba 


TC40175B 

Toshiba 


Dual "J-K” Flip-Flop w/o Preset 



Quad “D" Flip-Flop, Three-State 



MM54C73 

t National 


F4076BC 

Fairchild 


MM74C73 

National 


F4076BM 

t Fairchild 


MM54C107 

t National 


SIL4076B 

t Mitel 


MM74C107 

National 


SIL4076BE 

Mitel 

120 




MC14076BA 

Motorola 


Gates, AND/NAND 



MC14076BC 

Motorola 





MM54C173 

t National 


AND Gated “J-K” Flip-Flop 



MM74C173 

National 


CD4095B 

tRCA 

60 

CD4076BC 

National 


CD4095BE 

RCA 


CD4076BM 

t National 


CD4096B 

tRCA 



(Continued) 


CD4096BE 

RCA 


32-Bit LCD Driver with Register 

MD4332B t Mitel 

MC)4332BE Mitel 


130 


140 


150 


160 


170 


180 


t Military Temperature Range (-55' to 125“C) 


* Typical Values 
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IC MASTER 


DIGITAL-CMOS (Cont’d) 


Function Device Source 


Gates, AND/NAND (Cont’d.) 


8-Input AND Gate 


SIL4968B 

t Mitel 

SIL4968BE 

Mitel 

Dual 4-Input AND Gate 


F4082BC 

Fairchild 

F4082BM 

t Fairchild 

HD1 40826 

Hitachi 

SIL4082B 

t Mitel 

SIL4082BF 

Mitel 

MC14082BA 

t Motorola 

MC14082BC 

Motorola 

;:PD4082e 

NEC Arnsrioa 

MSM4082 

OKI 

CD4082B 

tRCA 

CD4082BE 

RCA 

SCL4082B 

SSS 

SCL4082BE 

tsss 

TP4082B 

Tl 

TC4082B 

Toshiba 

Triple 3-Input AND Gate 


F4073BC 

Fairchild 

F4073BM 

t Fairchild 

HD14073B 

Hitachi 

SIL4073B 

t Mitel 

SIL4073BE 

Mitel 

MC14073BA 

t Motorola 

MC14073BC 

Motorola 

CD4073BC 

National 

CD4073BM 

t National 

^PD4073B 

NEC America 

MSM4073 

OKI 

CD4073B 

tRCA 

CD4073BE 

RCA 

SCL4073B 

tsss 

SCL4073BE 

SSS 

CM4073A 

t Solitron 

CM4073AE 

Solitron 

TP4073B 

Ti 

TC4073 

Toshiba 

Quad 2-Input AND Gate 


F4081BC 

Fairchild 

F4081BM 

t Fairchild 

HD14081B 

Hitachi 

SIL4081B 

t Mitel 

SIL4081BE 

Mitel 

MC14081BA 

t Motorola 

MC14081BC 

Motorola 

CD4081BC 

National 

CD4081BM 

t National 

MM54C08 

t National 

MM74C08 

National 

(1PD4081B 

NEC America 

MSM501 

OKI 

MSM4081 

OKI 

CD4081B 

tRCA 

CD4081BE 

RCA 

SCL4081B 

tsss 

SCL4081BE 

SSS 

CM4081A 

t Solitron 

CM4081AE 

Solitron 

TP4081B 

Tl 

TC4081B 

Toshiba 

8-Input NAND Gate 


F4068BC 

Fairchild 

F4068BM 

t Fairchild 

HD14068B 

Hitachi 

SIL4068B 

t Mitel 

SIL4068BE 

Mitel 

MC14068BA 

t Motorola 


(Continued) 


Gates, AND/NAND 

(Cont’d.) 

8-input NAND Gate 

(Cont'd.) 

MC14068BC 

Motorola 

MM54C30 

t National 

MM74C30 

National 

;iP[)4068B 

NEC America 

MSM504 

OKI 

MSM4068 

OKI 

CD4068B 

tRCA 

CD4068BE 

RCA 

SCL4068B 

tsss 

SCL4068BE 

SSS 

SGU412B 

tsss 

SCL4412BE 

SSS 

CM4068A 

t Solitron 

CM4068AE 

Solitron 

TP4068B 

Tl 

TC4068B . 

Toshiba 

Dual 4-Input NAND Gate 


F4012BC 

Fairchild 

F4012BM 

t Fairchild 

HD14012B 

Hitachi 

SIL4012UB 

t Mitel 

SIL4012UBE 

Mitel 

SIL4012B 

t Mitel 

SIL4012BE 

Mitel 

MC14012BA 

t Motorola 

MC14012BC 

Motorola 

MC14012UBA 

t Motorola 

MC14012UBC 

Motorola 

CD4012AC 

National 

CD4012AM 

t National 

MM54C20 

t National 

MM74C20 

National 

fiPD4012B 

NEC America 

MSM503 

OKI 

MSM4012 

OKI 

CD4012A 

tRCA 

CD4012AE 

RCA 

CD4012B 

tRCA 

CD4012BE 

RCA 

CD4012UB 

tRCA 

CD4012UBE 

RCA 

HBF4012AE 

SGS 

SCL4012B 

tsss 

SCL4012BE 

SSS 

CM4012A 

t Solitron 

CM4012AE 

Solitron 

TP4012A 

Tl 

TC4012B 

Toshiba 

TC7420B 

Toshiba 

Dual 2-Input NAND Gate (Driver) 


CD40107B 

tRCA 

CD40107BE 

RCA 

1 Dual 4-Input Expandable NAND Gate I 

SCL4412B 

tsss 

SCL4412BE 

SSS 

Triple 3-Input NAND Gate 


F4023BC 

Fairchild 

F4023BM 

t Fairchild 

H014023B 

Hitachi 

SIL4023UB 

t Mitel 

SIL4023UBE 

Mitel 

SIL4023B 

t Mitel 

SIL4023BE 

Mitel 

MC14023BA 

t Motorola 

MC14023BC 

Motorola 

MC14023UBA 

t Motorola 

MC14023UBC 

Motorola 


(Continued) 


Gates, AND/NAND 

(Cont’d.) 

Triple 3-Input NAND Gate 

(Cont’d.) 

|iiPD4023B 

NEC America 

MSM4023 

OKI 

CC)4023BC 

National 

CD4023BM 

t National 

MM54C10 

t National 

MM74C10 

National 

CD4023A 

tRCA 

CC)4023AE 

RCA 

CD4023B 

tRCA 

CD4023BE 

RCA 

CD4023UB 

tRCA 

CD4023UBE 

RCA 

HBF4023AE 

SGS 

SCL4023B 

tsss 

SGL4023BE 

SSS 

CM4023A 

t Solitron 

CM4023AE 

Solitron 

TP4023A 

Tl . 

TC4023B 

Toshiba 

TC7410B 

Toshiba 

Quad 2-lnput NAND Gate 


F4011BC 

Fairchild 

F4011BM 

t Fairchild 

HD14011B 

Hitachi 

SIL4011UB 

t Mitel 

SIL4011UBE 

Mitel 

SIL4011B 

t Mitel 

SIL4011BE 

Mitel 

MC14011BA 

t Motorola 

MC14011BC 

Motorola 

MC14011UBA 

t Motorola 

MC14011UBC 

Motorola 

CD4011AC ' 

National 

CD4011AM 

t National 

CD4011BC 

National 

CD40nBM 

t National 

MM54C00 

t National 

MM74C00 

National 

;iPD4011B 

NEC America 

MSM4011 

OKI 

CD4011A 

RCA 

CD4011AE 

RCA 

CD4011B 

tRCA 

CD4011BE 

RCA 

CD4011UB 

tRCA 

CD4011UBE 

RCA 

HBF4011AE 

SGS 

SCL4011B 

tsss 

SCL4011BE 

SSS 

SCL4011UB 

tsss 

SCL4011UBE 

SSS 

CM4011 

t Solitron 

CM4011 

Solitron 

' TP4011A/B 

Tl 

TP43t1A 

Tl 

TC4011B 

Toshiba 

TC4011UB 

Toshiba 

TC7400B 

Toshiba 

I Quad 2-lnput NAND Gate (Open Drain) I 

TC5029 

Toshiba 

TC5030 

Toshiba 

Gates, AND-OR/AND>OR-lnvert 

Triple AND-OR Bi-Phase Pairs 


CD4037A 

tRCA 

CD4037AE 

RCA 


(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-CMOS (Cont’d) 


Gates, AND-OR/AND-OR-Invert 
(Cont’d.) 


Gates, Exclusive OR/NOR 


Triple AND-OR Bi-Phase Pairs 

(Cont'd.) 

CD4037B 

tRCA 

CD4037BE 

RCA 

CM4037A 

t Solitron 

CM4037AE 

Solitron 

Quad AND-OR Select Gate 


F4019BC 

Fairchild 

F4019BM 

t Fairchild 

F4519BC 

Fairchild 

F4519BM 

t Fairchild 

SIL4019B 

t Mitel 

SIL4019BE 

Mitel 

MC14519BA 

t Motorola 

MC14519BC 

Motorola 

CD4019BC 

Nationat 

CD4019BM 

t National 

CD4519BC 

National 

CD4519BM 

t National 

(IPD4019B 

NEC America 

MSM4019 

OKI 

CD4019A 

tRCA 

CC)4019AE 

RCA 

CD4019B 

tRCA 

CD4019BE 

RCA 

HBF4019AE 

SGS 

SCL4019B 

tsss 

SCL4019BE 

SSS 

CM4019A 

t Solitron 

CM4019AE 

Solitron 

TP4019A/B 

Tl 

TP4519A/B 

Tl 

TC4019B 

Toshiba 

Quad AND-OR Select Gate, Three-State 

CD40257B 

tRCA 

CD40257BE 

RCA 

Dual 2-Wide 2-Input AND-OR-lnvert Gate 

F4085BC 

Fairchild 

F4085BM 

Fairchild 

SIL4085B 

t Mitel 

SIL4085BE 

Mitel 

MC14506BA 

t Motorola 

MC14506BC 

Motorola 

MSM510 

OKI 

MSM4085 

OKI 

CD4085B 

tRCA 

CD4085BE 

RCA 

SCL4085B 

tsss 

SCL4085BE 

SSS 

TC4085B 

Toshiba 

2-Wide 4-Input AND-OR Gate 


MSM514 

OKI 

4 Wide 2-Input Expandable AND-OR-lnvert Gate 

F4086BC 

Fairchild 

F4086BM 

t Fairchild 

MSM512 

OKI 

MSM4086 

OKI 

CD4086B 

tRCA 

CD4086BE 

RCA 

SCL4086B 

tsss 

SCL4086BE 

SSS 

TC4086B 

Toshiba 

Quad 4-2-2-1 -Input AND-OR-lnvert Gate 

TP4302A 

Tl 


Quad 2-4-4-1 -Input AND-OR-Invert Gate 
TP4303A Tl 


Quad Exclusive OR Gate 


F4030BC 

Fairchild 

F4030BM 

t Fairchild 

F4070BC 

Fairchild 

F4070BM 

t Fairchild 

HD14070B 

Hitachi 

SIL4030B 

tMjtel 

SIL4030BE 

Mitel 

SIL407(» 

t Mitel 

SIL4070BE 

Mitel 

MC14070BA 

t Motorola 

MC14070BC 

Motorola 

CD4030AC 

National 

CD4030AM 

t National 

CD4070BC 

National 

CD4070BM 

t National 

CD4507BC 

National 

CD4507BM 

t National 

MM54C86 

t National 

MM74C86 

National 

fiPt)4030B 

NEC America 

MSM581 

OKI 

CD4030A 

tRCA 

CD4030AE 

RCA 

MSM4030 

OKI 

CD4030B 

tRCA 

CD4030BE 

RCA 

CD4070B 

tRCA 

CD4070BE 

RCA 

HBF4030AE 

SGS 

SCL4030B 

tsss 

SCL4030BE 

SSS 

SCL4070B 

tsss 

SCL40708E 

SSS 

CM4030A 

t Solitron 

CM4030AE 

Solitron 

CM4070A 

t Solitron 

CM4070AE 

Solitron 

TP4030A 

Tl 

TP4507A/B 

Tl 

TC4030B 

Toshiba 

Quad Exclusive NOR Gate 


F4077BC 

Fairchild 

F4077BM 

t Fairchild 

F4519BC 

Fairchild 

F4519BM 

t Fairchild 

HD14077B 

Hitachi 

SIL4077B 

t Mitel 

SIL4077BE 

Mitel 

MC14077BA 

t Motorola . 

MC14077BC 

Motorola 

CD4519BC 

National 

CD4519BM 

t National 

CD4077B 

tRCA 

CD40778E 

RCA 

CM4077A 

t Solitron 

CM4077AE 

Solitron 

SCL4077B 

■tsss 

SCL4077BE 

SSS 

Gates, OR/NOR 

8-lnput OR Gate 


SIL4978B 

t Mitel 

SIL4978BE 

Mitel 

Dual 4-Input OR Gate 


F4072BC 

Fairchild 

F4072BM 

t Fairchild 

HD14072B 

Hitachi 


(Continued) 


Function Device 

Source 

Gates, OR/NOR 

(Cont’d.) 

Dual 4-Input OR Gate 

(Cont’d.) 

SIL4072B 

t Mitel 

SIL4072BC 

Mitel 

MC14072BA 

t Motorola 

MC14072BC 

Motorola 

J1PD4072B 

NEC America 

MSM4072 

OKI 

CD4072B 

tRCA 

CD4072BE 

RCA 

SCL4072B 

tsss 

SCL4072BE 

SSS 

TP4072B 

Tl 

TC4072B 

Toshiba 

Triple 3-Input OR Gate 


F4075BC 

Fairchild 

F4075BM 

t Fairchild 

HD14075B 

Hitachi 

SIL4075B 

t Mitel 

SIL4075BE 

Mitel 

MC14075BA 

t Motorola 

MC14075BC 

Motorola 

CD4075BC 

National 

CD4075BM 

t National 

HPD4075B 

NEC America 

MSM4075 

OKI 

CD4075B 

tRCA 

CD4075BE 

RCA 

SCL4075B 

tsss 

SCL4075BE 

SSS 

TP4075B 

Tl 

TC4075B 

Toshiba , 

Quad 2-Input OR Gate 


F4071BC 

Fairchild 

F4071BM 

t Fairchild 

HD14071B 

Hitachi 

SIL4071B 

t Mitel 

SIL4071BE' 

Mitel 

MC14071BA 

t Motorola 

MC14071BC 

Motorola 

CD4071BC 

National 

CD4071BM 

t National 

MM54C32 

t National 

MM74C32 

National 

HPD4071B 

NEC America 

MSM4071 

OKI 

CD4071B 

tRCA 

CD4071BE 

RCA 

SCL4071B 

tsss 

SCL4071BE 

SSS 

CM4071A 

t Solitron 

CM4071AE 

Solitron 

TP4071B 

Tl 

TC4071B 

Toshiba 

8-lnput NOR Gate 


F4078BC 

Fairchild 

F4078BM 

t Fairchild 

HD14078B 

Hitachi 

SIL4078B 

t Mitel 

SIL4078BE 

Mitel 

MC14078BA 

t Motorola 

MC14078BC 

Motorola 

|iPD4078B 

NEC America 

MSM507 

OKI 

MSM4078 

OKI 

CD4078B 

tRCA 

CD4078BE 

RCA 

SCL4078B 

tsss 

SCL4078BE 

SSS 


(Continued) 


t Military Temperature Range (-55° to 125“C) 


* Typical Values 
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1C MASTER 


DIGITAL-CMOS (Cont’d) 


Function Device 

Source 

Line 

Function Device 

Source 

Gates, OR/NOR 

(Cont’d.) 


Gates, OR/NOR 

(Cont’d.) 

8-lnput NOR Gate 

(Confd.) 


Triple 3-Input NOR Gate 

(Cont’d.) 

SCL4402B 

tsss 


MC14025UBC 

Motorola 

SCL4402BE 

SSS 


CD4025AC 

Nationa! 

CM4078A 

t Solitron 


CD4025AM 

t National 

CM4078AE 

Solitron 


CD4025BC 

National 

TC4078B 

Toshiba 


CD4025BM 

t National 

Dual 3-Input NOR Gate plus Inverter 
SIL4000UB 

t Mitel 


/IPD4025B 

MSM4025 

NEC America 

OKI 

SIL4000UBE 

Mitel 


CD4025A 

tRCA 

MC14000UBA 

t Motorola 

10 

C04025AE 

RCA 

MC14000U8C 

Motorola 


CD4025B 

tRCA 

CD4000C 

National 


CD4025BE 

RCA 

CD4000M 

t National 


CD4025UB 

tRCA 

CD4000A 

tRCA 


CD4025UBE 

RCA 

CD4000AE 

RCA 


HBF4025AE 

SGS 

CD4000B 

tRCA 


SCL4025B 

SSS 

CD4000BE 

RCA 


SCL4025BE 

SSS 

CD4000UB 

tRCA 


CM4025A 

Solitron 

CD4000UBE 

RCA 


CM4025AE 

Solitron 

SCL4000B 

tsss 

20 

TP4025A 

Tl 

SCL4000BE 

SSS 


TC4025B 

Toshiba 

CM4000A 

CM4000AE 

Solitron 

Solitron 


Quad 2-Input NOR Gate 
F4001BC 

Fairchild 

TP4000A 

Tl 


' F4001BM 

t Fairchild 

Dual 4-Input NOR Gate 

F4002BC 

Fairchild 


HD14001B 

S14001UB 

Hitachi 
t Mitel 

F4002BM 

t Fairchild 


SIL4001UBE 

Mitel 

HD14002B 

Hitachi 


SIL4001B 

t Mitel 

SIL4002UB 

t Mitel 


SIL4001BE 

Mitel 

SIL4002U8E 

Mitel 

30 

MCI 4001 BA 

t Motorola 

SIL4002B 

t Mitel 


MC14001BC 

Motorola 

SIL4002BC 

Mitel 


MC14001UBA 

t Motorola 

MC14002BA 

t Motorola 


MC14001UBC 

Motorola 

MC14002BC 

Motorola 


CD4001AC 

National 

MC14002UBA 

t Motorola 


CD4001AM 

t National 

MC14002UBC 

Motorola 


CD4001BC 

National 

CD4002AG 

National 


CD400iaM 

t Natonal 

CD4002AM 

t National 


MM54C02 

t National 

fiPD4002B 

NEC America 


MM74C02 

National 

MSM506 

OKI 

40 

|iP04001B 

NEC America 

CD4002A 

tRCA 


MSM505 

OKI 

CD4002AE 

RCA 


MSM4001 

OKI 

MSM4002 

OKI 


CD4001A 

tRCA 

CD4002B 

tRCA 


CD4001AE 

RCA 

CD4002BE 

RCA 


CD4001B 

tRCA 

CD4002UB 

tRCA 


CD4001BE 

RCA 

CD4002UBE 

RCA 


CD4001UB 

tRCA 

HBF4002AE 

SGS 


CD4001UBE 

RCA 

SCL4002B 

tsss 


HBF4001AE 

SGS 

SCL4002BE 

SSS 

50 

SCL4001UB 

tsss 

CM4002A 

t Solitron 


SCL4001UBE 

SSS 

CM4002AE 

Solitron 


CM4001A 

t Solitron 

TP40G2A 

Tl 


CM4001AE 

Solitron 

TC4002B 

Toshiba • 


TP4001A/B 

Tl 

Dual 4-Input Expandable NOR Gate 
SCL4402B 

tsss 


TP4301A/UB 

TC4001B 

Tl 

Toshiba 

SCL4402BE 

SSS 


TC4001UB 

Toshiba 

Triple 3-Input NOR Gate 

F4025BC 

F4025BM 

Fairchild 
t Fairchild 

60 

Gates, Miscellaneous 

8-lnput Expandable Multifunction Gate 

HD14025B 

Hitachi 


CD4048BC 

National 

SIL4025UB 

t Mitel 


CD4048BM 

t National 

SIL4025UBE 

Mitel 


CD4048A 

tRCA 

SIL4025B 

t Mitel 


CD4048AE 

RCA 

SIL4025BE 

Mitel 


CD4048B 

tRCA 

MC14025BA 

t Motorola . 


CD4048BE 

RCA 

MC14025BC 

Motorola ■ 


SCL4048B 

tsss 

MC14025UBA 

t Motorola 


SCL4402B 

tsss 


(Continued) 



(Continued) 

t Military Temperature Range (-55° to 125°C) 


* Typical Values 


Function Device 

Source 

Gates, Miscellaneous (Cont’d.) 

8-lnput Expandable Multifunction Gate (Cont’d.) 

SCL4402BE 

SSS 

CM4048A 

t Solitron 

CM4048AE 

Solitron 

Triple Gate (dual 4-input NAND and 2-input OR/NOR) 

HD14501 

Hitachi 

MC14501UBA 

t Motorola 

MC14501UBC 

Motorola 

jiPCMSOlB 

NEC America 

Hex Function Gate 


HD14572 

Hitachi 

MC14572A 

t Motorola 

MC14572C 

Motorola 

Dual 5-input Majority Logic Gate 


MC14530BA 

t Motorola 

MC14530BC 

Motorola 

/1P04530B 

NEC America 

Latches 

8-Bit Latch 


MM54C373 

t National 

MM74C373 

National 

8-bit Addressable Latch (Serial In, Parallel Out) 

F4724BC 

Fairchild 

F4724BM 

t Fairchild 

MC14099BA 

t Motorola 

MC14099BC 

Motorola 

CD4099BC 

National 

CD4099BM 

t National 

CD4724BC 

National 

CD4724BM 

t National 

;xPD4099 

NEC America 

CD4099B 

tRCA 

CD4099BE 

RCA 

SCL4099B 

tsss 

SCL40999BE 

SSS 

TC4099B 

Toshiba 

8-bit Addressable Input, Parallel Output Latch, 

Three-State 


MC14598BA 

t Motorola 

MC14598BC 

Motorola 

8-bit Addressable Latch, Bidirectional Data Port (Serial 

In/Out and Parallel Out) 


MC14599BA 

t Motorola 

MC14599BC 

Motorola 

8-bit Latch, Counter, Incremented Input, Parallel 

Output, Three-State 


MC14597BA 

t Motorola 

MC14597BC 

Motorola 

Quad Clocked "D” Latch 


F4042BC 

Fairchild 

F4042BM 

t Fairchild 

HD14042B 

Hitachi 

SIL4042B 

t Mitel 

SIL4042BE 

Mitel 

MC14042BA 

t Motorola 

MC14042BC 

Motorola 

CD4042BC 

National 

CD4042BM 

t National 

;iPC)4042B 

NEC America 

MSM4042 

OKI 

CD4042A 

tRCA 

CD4042AE 

RCA 

CD4042B 

tRCA 

CD4042BE 

RCA 


70 


80 


90 


100 


110 


120 


130 


(Continued) 


140 


150 


160 


170 


180 


190 


Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


DIGITAL-CMOS (Cont’d) 


Function Device 

Source 

Line 

Function Device 

Source 

Line 

Function Device 

Source 


Line 

Latches 

(Cont’d.) 


Latches 

(Cont’d.) 


Memories 

(Cont’d.) 


Quad Clocked “D” Latch 
HBF4042AE 
SCL4042B 
SCL4042BE 

(Cont'd.) 

SGS 

tsss 

SSS 


Dual 4-bit Latch 

SCL4508BE 

CM4508 

TC4508B 

(Cont’d.) 

SSS 

Solitron 

Toshiba 

70 

256-bit RAM (256x1) 

IM6523 

MCM14537A 

MCM14537C 

(Cont’d.) 

t Intersil 
t Motorola 

Motorola 

130 

CM4042A 

CM4042AE 

TP4042A/B 

TC4042B 

t Solitron 

Solitron 

Tl 

Toshiba 


Dual 4-bit Addressable Latch 
F4723BC 
'F4723BM 
CD4723BC 

Fairchild 
t Fairchild 

National 


MM54C200 

MM74C200 

MSM4061 

CD4061A 

t National 
National 
OKI 
tRCA 



Quad NAND R/S Latch 
F4044BC 

Fairchild 

10 

CD4723BM 

National 


CD40061 

CD40061A 

RCA 

tRCA 








F4044BM 

t Fairchild 

Hitachi 
t Mitel 

Mitel 


Memories 



256-bit RAM (64x4) 

t Motorola, 
Motorola 
t National 


140 

HD14044B 

SIL4044B 

SIL4(M4BE 


For additional information see Master Selection 
Guide-Memory Sections. 


MOM14bb2A 

■ MCM14552C 

MM54C910 


MC14044BA 

MC14044BC 

t Motorola 

Motorola 


16-bit FIFO (4x4) 

CD40105B 

tRCA 

80 

MM74C910 

SCM5555 

National 

SSS 



CD4044AC 

CD4044AM 

|iPC)4044B 

MSM4044 

CD4044A 

National 
t National 
. NEC America 

OKI 

tRCA 


CD40105BE 

RCA 


256-bit RAM (32x8) 




20 

64-bit FIFO (16x4) 

F4703BC 

F4703BM 

Fairchild 
t Fairchild 


HCMP1824 

CDP1824 

SCP1824 

t Hughes 
tRCA 

tsss 



CD4044AE 

CD4044A/B 

CD4044A/BE 

SCL4044B 

SCL4044BE 

CM4044A 

RCA 

tRCA 

RCA 

tsss 

SSS 
t Solitron 


64-bit Program Stack (16x4 LIFO) 
F4706BC 
F4706BM 

Fairchild 
t Fairchild 


512-bit RAM (512x1) 

S2222 

S2222A 

2222 

2222A 

SCM5522 

AMI 

AMI 

Nortec 

Nortec 

SSS 


150 


16-bit Muitiport Register File (4x4 Read While Write 

RAM) 

90 



TP4044A/B 

TC4044B 

Tl 

Toshiba 


MC14580BC 

CD40108B 

Motorola 

tRCA 

RCA 

768-bit RAM (64x12) 

IM6512 

Intersil 



Quad NAND Latch 


30 

CD40108BE 


IM6512M 

t Intersil 



TP4376A 

Tl 


CD40208B 

tRCA 


1,024-bit RAM (128x8) 




Quad NQR R/S Latch 



Ct)40208BE 

RCA 


CDP1823 

RCA 



F4043BC 

F4043BM 

HD14043B 

SIL4043B 

SIL4043BE 

MC14043BA 

MC14043BC 

CD4043AC 

CD4043AM 

Fairchild 
t Fairchild 

Hitachi 
t Mitel 

Mitel 

t Motorola 

Motorola 

National 
t National 


1,024-bit PROM (256x4)' 

HM6611 

t Harris (1401) 


1,024-bit RAM (256x4) 

S5101 

AMI 

(1206) 

160 

40 

32-bit RAM (Direct Word Line Addressing) 

CD4039A tRCA 

CD4039AE RCA 

CM4039A t Solitron 

CM4039AE Solitron 

TC4039B Toshiba 

100 

SS101L 

F4721BC 

F4721BM 

HM6501 

HM65S1 

HM6S61 

HM6562 

HM435101 

HCMP1822 

5101 

M5101 

IM6551 

IM6551M 

AMI 

Fairohild 

Fairchild 

Harris 

Harris 

Harris 

Harris 

Hitachi 
t Hughes 
Intel 
t Intel 
Intersil 
t Intersil 

(1206) 

(1356) 

(1389) 

(1389) 

(t397) 


(iPD4043B 

MSM4043 

CD4043A • 

CD4043AE 

CD4043B 

CD4043BE 

NEC America 

OKI 

tRCA 

RCA 

tRCA 

RCA 


32-bit RAM (Binary Addressing) 
CD4036A 
CD4036AE 
CM4036A 
CM4036AE 
TC4036B 

tRCA 

RCA 
t Solitron 
t Solitron 

Toshiba 


170 

SCL4043B 

SCL4043BE 

CM4043A 

CM4043AE 

TP4043A/B 

TP4078B . 

TC4043B 

tsss 

SSS 
t Solitron 

Solitron 

Tl 

Tl 

Toshiba 

50 

64-bit RAM (64x1) 

MCM14505A 

MCM14505G 

t Motorola 

Motorola 

110 

IM6561 

IM6561M 

MCM145101 

MM54C920 

MM74C920 

MM54C921 

MM74C921 

Intersil 
t Intersil 
Motorola 
t National 
National 
t National 
National 

(1536) 



64-bit RAM (16x4) 

F4725BC 

F4725BM 

MM54C89 

MM74C89 

CD40114B 

Fairchild 
t Fairchild 
t National 

National 

tRCA 

RCA 



180 

Quad NOR Latch 

TP4377A 

Tl 



^PDSIOIL 

CDP1822 

SCM5101 

SCP1822 

NEC Micro (1562) 

RCA 


Dual 4-bit Latch 

HD14508B 

SIL4508B 

SIL4508BE 

MC14508BA 

MC14508BC 

Hitachi 
t Mitel 


CD40114BE 


tsss 



60 

64-bit RAM (16x4 clocked RAM, three state output 
register) 

120 

SY5101 

TG5501 

Synertek 

Toshiba 



t Motorola 

Motorola 

F4710BC 

F4710BM 

Fairchild 
t Fairchild 


1,024-bit RAM (1024x1) 

S6S08 

AMI 

(1207) 


l»PO4508B 

MSM4508 

CD4508B 

CD4508BE 

SCL4508B 

NEC America 

OKI 

tRCA 

RCA 

tsss 

(Continued) 


256-bit RAM (256x1) 

F4720C 

F4720M 

F4720AC 

F4720AM 

Fairchild ■ 
t Fairchild 
, Fairchild 
t Fairchild 

(Continued) 


S6508A 

F4736BC 

F4736BM 

HM6508 

HM6518 

AMI (1207) 

Fairchild 
t Fairchild 

H^ (1366) 

Harris (1379) 

(Continued) 

190 


t Military Temperature Range (-55° to 125"C) ‘ Typical Values 
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Master Selection Guide 


IC MASTER 


DIGITAL-CMOS (Cont’d) 


o 

Q 


Function Device 

Source 

Memories 

(Cont’d.) 

1,024-bit RAM (1024x1) 

(Cont’d.) 

IM6508 

t Intersil 

IM6518 

t Intersil 

SIL1902A 

t Mitel 

SIL1902AE 

Mitel 

MCM146S08 

Motorola (1534) 

MCM146S18 

Motorola (1534) 

MM54C929 

t National 

MM74C929 

National 

MM54C930 

t National 

^PD6S08 

NEC Micro (1562) 

MM74C930 

National 

CDP1821 

RCA 

SCM5102 

SSS 

TC5508 

Toshiba 

1,024-bit ROM (256x4) 

MCM14524A 

t Motorola 

MCM14524C 

Motorola 

4096-bit RAM (1024x4) 

HM4334 

Hitachi 

;xPD444 

NEC Micro (1580) 

PPD445L 

NEC Micro (1581) 

CDP1825 

RCA 

TC5047 

Toshiba 

1 4096-bit RAM (4096x1) 

HM4315 

Hitachi 

HM6147 

Hitachi 

TC5504 

Toshiba 

1 2,048-bit ROM (256x8) 

F4735BC 

Fairchild 

F4735BM 

t Farchild 

1 4,096-bit ROM (512x8) 

HCMP1831 

t Hughes 

HCMP1832 

t Hughes 

CDP1831 

tRCA 

CDP1832 

tRCA 

SCP1831 

tsss 

SCP1832 

tsss 

1 8,192-bit ROM (1024x8) 

HCMP1833 

t Hughes 

HCMP1834 

t Hughes 

CDP1833 

tRCA 

CDP1834 

tRCA 

SCP1833 

tsss 

SCP1834 

tsss 

1 12,228-bit ROM(1 024x1 2) 

HM6312 

Harris (1348) 

IM6312 

Intersil 

1 16,384-Bit ROM (2048 x 8) 

HCMP1835 

Hughes 

SCM5316 

SSS 

Multiplexers, Digital 

See also Interface— Analog Switches, Multiplexers 

Quad 2-Input Multiplexer 

F4519BC 

Fairchild 

F4519BM 

t Fairchild 

HD14519 

Hitachi 

MC14519BA 

t Motorola 

VC14519BC 

Motorola 

CD4519BC 

National 

CD4519BM 

t National 

MM54C157 

t National 

MM74C157 

National 

HPD4519B 

NEC America 
(Continued) 


Line I Function 


Multiplexers, Digital 

(Cont’d.) 

Quad 2-lnput Multiplexer 

(Cont’d.) 

TP4519A/B 

Tl 

Dual 4-Channel Digital Multiplexer 


F4539BC 

Fairchild 

F4539BM ’ 

t Fairchild 

MC14539BA 

t Motorola 

MC14539BC 

Motorola 

HPD4539B 

NEC America 

MSM4539 

OKI 

TC4539B 

Toshiba 

8-Channel Data Selector 


F4512BC 

Fairchild 

F4512BM 

t Fairchild 

HD14512 

Hitachi 

SIL4512B 

t Mitel 

SIL4512BE 

Mitel 

MCI 451 2A 

t Motorola 

MCI 451 2C 

Motorola 

CD4512BC 

National 

CD4512DM 

t National 

^tPD4512B 

NEC America 

MSM4512 

OKI 

CD4512B 

tRCA 

CD4512BE 

RCA 

SCL4512B 

tsss 

SCL4512BE 

SSS 

TP4512A/B 

Tl 

TC4512B 

Toshiba 

8-Channel Digital Multiplexer 


MM54C151 

t National 

MM74C151 

National 

Dual 8-Channel Digital Multiplexer 


TP4321A 

Tl 

16-Channel Digital Multiplexer 


MM54C150 

t National 

MM74C150 

National 

TP4320A 

Tl 

1 16-Channel Digital Multiplexer, Three-State 

MM72C19 

t National 

MM82C19 

National 

Multivibrators 

Monostable/Astable Multivibrator, retriggerable 

F4047BC 

Fairchild 

F4047BM 

t Fairchild 

CD4047BC 

National 

CD4047BM 

t National 

CD4047A 

tRCA 

CD4047AE 

RCA 

CD4047B 

tRCA 

CD4047BE 

RCA 

CM4047A 

t Solitron 

CM4047AE 

Solitron 

SCL4047B 

tsss 

SCL4047BE 

SSS 

TC4047B 

Toshiba 

Dual Monostable Multivibrator 


MC14538BA 

t Motorola 

MC14538BC 

Motorola 

MM54C221 

t National 

MM74C221 

National 

MSM4538 

OKI 

SCL4538B 

tsss 

SCL4538BE 

SSS 



t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


DIGITAL-CMOS (Cont’d) 


Oscillators/Dividers (Cont’d.) 


Oscillator/2” Divider with 2‘^ 

output (supply 1-2 V 

7038D, 2-5 V 7038C) 


ICM7038C 

Intersil 

ICM7038D 

Intersil 

Oscillatory2“ Divider with 2“ output (supply 1-2 V I 

7038E, 2-5V 7038F) 


ICM7038E 

Intersil 

ICM7038F 

Intersil 

Oscillator/2“ Divider with 2“ output (supply 1 -2V I 

7038G, 2-5 V 7038H) 


ICM7038H 

Intersil 

Oscillator/2“' and 2^“ Divider, also 2“x10 (0.1 and 1 

second output with 5.2 MFIz crystal, 5v supply) 

ICM7207A 

Intersil | 

Oscillator/2‘^ 2‘*, 2 ^\ and 2'^ Divider (Also 2^* x 60, | 

2-5v supplies) 


ICM7213 

Intersil 

Oscillator/2^* Divider/Buffer 


CD4045A 

tRCA 

CD4045AE 

RCA 

CD4045B 

tRCA 

CD4045BE 

RCA 

HBF4045AE 

SOS 

SCL4445B 

tsss 

SCL4445BE 

SSS 

' CM4045A 

t Solitron 

CM4045AE 

Solitron 

Oscillator/2 “ Divider 


SCL5421 

SSS 

Oscillator/2” Divider 


SCL5419 

SSS 

Oscillator/2” Divider 


MCI 4521 BA 

t Motorola 

MC14521BC 

Motorola 

TC4521B 

Toshiba 

1 Oscillator/2“ to 2” Divider (Programmable Timer) I 

MC14536BA 

t Motorola 

MC14536BC 

Motorola 

Divider, divide by 5/6 


RED5/6 

LSI Comp (494) 

Divider, divide by 6 


D6 

LSI Comp 

Divider, divide by 50/60 


RED50/60 

LSI Comp (494) 

Divider, divide by 60 


D60 

LSI Comp 

Divider, divide by 3000/3600 


RED3000/3600 

LSI Comp (494) 

Divider, divide by 3600 


D3600 

LSI Comp 

Shift Registers 

4-bit Parallel In/Parallel Out Shift Register 

F4035BC 

Fairchild 

F4035BM 

t Fairchild 

HD14305B 

Hitachi 

SIL4035B 

t Mitel 

SIL4035BE 

Mitel 

MC14035BA 

t Motorola 

MC14035BC 

Motorola 

CD4035BC 

National 

CD4035BM. 

t National 

HPD4035B 

NEC America 


(Continued) 


Function Device 

Source 

Line 

Shift Registers 

(Cont’d.) 


4-bit Parallel In/Parallel Out Shift Register (Cont’d.) 

60 

MSM4035 

OKI 


-£D4035A 

tRCA 


CD4035AE 

RCA 


CD4035B 

tRCA 


CD4035BE 

RCA 


HBF4035AE 

SGS 


SCL4035B 

tsss 


SCL4035BE 

SSS 


CM4035A 

t Solitron 


CM4035AE 

Solitron 

70 

TP4035B 

Tl 


TC4035B 

Toshiba 


4-bit Parallel Shift Register 



F40195BC 

Fairchild 


F40195BM 

t Fairchild 


CD40195BC 

National 


CD40195BM 

t National 


MM54C195 

t National 


MM74C195 

National 


4-bit Bidirectional Shift Register 


80 

F40194BC 

Fairchild 


F40194BM 

t Fairchild 


HD14194B 

Hitachi 


MC14194BA 

t Motorola 


MC14194BC 

Motorola 


MM54C95 

National 


MM74C95 

t National 


HPD4194B 

NEC America 


MSM40194 

OKI 


MSM10104 

OKI 

90 

Dual 4-bit Serial In/Parallel Out Shift Register 


F4015BC 

Fairchild 


F4015BM 

t Fairchild 


HD14501B 

Hitachi 


SIL4015B 

t Mitel 


SIL4015BE 

Mitel 


MC14015BA 

t Motorola 


MCI 401 SBC 

Motorola 


CD4015AC 

National 


CD4015AM 

t National 

100 

(iPD4015B 

NEC America 


MSM4015 

OKI 


CD4015A 

tRCA 


CD4015AE 

RCA 


CD4015B 

tRCA 


' CD4015BE 

RCA 


HBF4015AE . 

SGS 


SCL4015B 

tsss 


SCL4015BE 

SSS . 


CM4015A 

t Solitron 

110 

CM4015AE 

Solitron 


TP4015A/B 

Tl 


TC4015B 

Toshiba 


5-bit Parallel In/Serial Out Shift Register 


1 MSM543 

OKI 


8-bit Synchronous Parallel In/Serial Out Shift Register 


F4014BC 

Fairchild 


F4014BM 

t Fairchild 


HD14014B 

Hitachi 


SIL4014B 

t Mitel 

120 

SIL4014BE 

Mitel 


MC14014BA 

t Motorola 


MC14014BC 

Motorola 


CD4014AC 

National 


C04014AM 

t National 


;iPD4014B 

NEC America 



(Continued) 



(Cont’d.) 


8-bit Synchronous Parallel In/Serial Out Shift Register 

(Cont’d.) 


MSM4014 

OKI 

CD4014A 

tRCA 

CD4014AE 

RCA 

CD4014B 

tRCA 

CD4014BE 

RCA 

HBF4014AE 

SGS 

SCL4014B 

tsss 

SCL4014BE 

SSS 

CM4014A 

t Solitron 

CM4014AE 

Solitron 

TP4014A 

Tl 

TC4014B 

Toshiba 

8-bit (Asynchronous parallel or synchronous serial 

operation) Parallel In/Serial Out Shift Register 

F4021BC 

Fairchild 

F4021BM 

t Fairchild 

HD14021B 

Hitachi 

SIL4021B 

t Mitel 

SIL4021BE 

Mitel 

MC14021BA 

t Motorola 

MC14021BC 

Motorola 

CD4021AC 

National 

CD4021AM 

t National 

)iPD4021B 

NEC America 

MSM4021 

OKI 

CD4021A 

tRCA 

004021 AE 

RCA 

CD4021B 

tRCA 

CD4021BE 

RCA 

SCL4021B 

tsss 

SCL4021BE 

SSS 

CM4021A 

tSolitron 

CM4021AE 

Solitron 

TP4021A 

Tl 

TC4021B 

Toshiba 

8-bit Serial In/Parallel Out Shift Register 

MM54C164 

t National 

MM74C164 

National 

MSM541 

OKI 

8-bil Parallel In/Serial Out Shift Register 

MM54C165 

t National 

MM74C165 

National 

MSM542 

OKI 

8-bit Bidirectional Parallel/Serial Input/Output Bus 

Register 


F4034BC 

Fairchild 

F4034BM 

t Fairchild 

HD14034B 

Hitachi 

MC14034BA 

t Motorola 

MC14034BC 

Motorola 

CD4034BC 

National 

CD4034BM 

t National 

HPD4034B 

NEC America 

MSM4034 

OKI 

CD4034A 

tRCA 

CD4034AE 

RCA 

CD4034B 

tRCA 

CD4034BE 

RCA 

SCL4034B 

tsss 

SCL4034BE 

SSS 

CM4034A 

t Solitron 

CM4034AE 

Solitron 

TC4034B 

Toshiba 

8-bit Bus Register, Shift and Store 


MC14094BA 

t Motorola 

MC14094BC 

Motorola 


(Continued) 


t Military Temperature Range (-55‘ to 125'C) 


* Typical Values 
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1C MASTER 


DIGITAL-CMOS (Cont’d) 


Shift Registers 

(Cont’d.) 

8-bit Bus Register, Shift and Store 

(Cont’d.) 

|iPD4094B 

NEC America 

MSM4094 

OKI 

CD4094B 

tRCA 

CD4094BE 

RCA 

SCL4094B 

tsss 

SCL4094BE 

SSS 

18-bit Static Shift Register (4, 5, 8, 

9, 10, 12, 13, 14, 

16, 17, 18-bits) 

F4006BC 

Fairchild 

F4006BM 

t Fairchild 

MC14006BA 

t Motorola 

MC14006BC 

Motorola 

CD4006AC 

National 

CD4006AM 

t National 

)iPD4006B 

NEC America 

CD006A 

tRCA 

CD4006AE 

RCA 

CD4006B 

tRCA 

CD4006BE 

RCA 

SCL4006B 

tsss 

SCL4006BE 

SSS 

CM4006A 

t Solitron 

CM4006AD 

Solitron 

CM4006AE 

Solitron 

TC4006B 

Toshiba 

30-bit Static Shift Register 

MD4330B 

t Mitel 

MD4330BE 

Mitel 

MD4331B 

t Mitel 

MD4331BE 

Mitel 

32-Bit Serial In/Parallel Out Shift Register 

MD4332B 

t Mitel 

MD4332BE 

Mitel 

Dual 1 6-bit Static Shift Register 

HSSR0321 

t Hughes 

HSSR0351 

t Hughes 

32-bit Bidirectional Serial In /Serial Out Shift Register 

CD40100B 

tRCA 

CD40100BE 

RCA 

64-bit Static Shift Register 

F4031BC 

Fairchild 

F4031BM 

t Fairchild 

CD4031BC 

National 

CD4031BM 

t National 

CD4031A 

tRCA 

CD4031AE 

RCA 

CD4031B 

tRCA 

CD4031BE 

RCA 

MS612 

RTC 

Dual 50-bit Dynamic Shift Register 

MSM540 

OKI 

Dual 64-bit Static Shift Register I 

MC14517BA 

t Motorola 

MC14517BC 

Motorola 

HPD4517B 

NEC America 

SCL4517B 

SSS 

TC5050 

Toshiba 

Dual 50/64-bit Static Shift Register I 

TC5000 

Toshiba | 

128-bit Static Shift Register {16-bit increments) I 

MC14562BA 

t Motorola 

MC14562BC 

Motorola 

Quad 32-bit Static Shift Register I 

MSM544 

OKI 


t Military Temperature Range (-55° to 125”C) 


Function Device 

Source 

Shift Registers 

(Cont’d.) 

200-bit Dynamic Shift Register 


CD4062A 

tRCA 

1 Quad 64-bit Static Shift Register, Separate Clock 

F4731BC 

Fairchild 

F4731BM 

t Fairchild 

64-bit Variable Length Shift Register 


F4557BC 

t Fairchild 

F4557BM 

FaircWld 

MC14557BA 

t Motorola 

MC14557BC 

Motorola 

1 96-bit Variable Length Elastic Shift Register 

1 MS618 

tRTC 

1 128-bit Static Shift Register, W/Control Logic 

MS625 

tRTC 

Dual 512-bit Dynamic Shift Register 


MSM545 

OKI 

TC5004 

Toshiba 

Translators 

Quad Voltage Up Level Translator 


F4104BE 

Fairchild 

F4104BM 

t Fairchild 

MD4104B 

t Mitel 

MD4104BE 

Mitel 

1 Quad Level Shifter (low to high voltage) 

CD40109B 

tRCA 

CD40109BE 

RCA 

1 Hex Level Shifter (CMOS or TTL to CMOS) 

MC14504BA 

t Motorola 

MC14504BC 

Motorola 

1 Hex Level Shifter (low-to-high voltage) 

TC5020B 

Toshiba 

Hex TTL Buffer (Inverting) (CMOS T 

OTTL) 

MM54C901 

t National 

MM74C901 

National 

I Hex TTL Buffer (Non-Inverting) (CMOS To HL) 

MM54C902 

t National 

MM74C902 

National 

j Hex PMOS Buffer (Inverting) (PMOS To CMOS or 

TTL) 


MM54C903 

t National 

MM74C903 

National 

1 Hex PMOS Buffer (Non-Inverting) (PMOS To CMOS 

or TTL) 


MM54C904 

t National 

MM74C904 

National 

j HNIL/HTL is suitable for translation/input protection. 

1 See HNIL/HTL section 


Miscellaneous 

Microprocessor, 1-bit, Industrial Control Unit 

MC14500B 

Motorola (2009) 

Phase-Locked Loop 


F4046BC 

Fairchild 

F4046BM 

t Fairchild 

SIL4046B 

t Mitel 

SIL4046BE 

Mitel 

. MC14046BA 

t Motorola 

MC14046BC 

Motorola 

CD4046BC 

National 

CD4046BM 

t National 

CD4046B 

tRCA 


(Continued) 


Function Device 

Source 


Miscellaneous 

(Cont’d.) 

Phase-Lock^ Loop 

(Cont'd.) 

CD4046BE 

RCA 


SCL4446B 

tsss 


SCL4446BE 

SSS 


CMOS Transistor Array (See also 4007 Dual 


Complementary Pair and Inverter-listed under 


Buffers/Inverters) 



CA3600 

tRCA 


Hex Contact Bounce Eliminator 



MCI 4490 

Motorola 


MC14490E 

t Motorola 


8-bit I/O Port 



HCMP1852 

t Hughes 


CDP1852 

tRCA 


SCP1852 

tsss 


5-Bit D/A Audio Generator 



ICM7219 

Intersil 


8-bit Priority Encoder 



F4532BC 

Fairchild 


F4532BM 

t Fairchild 


HD14532B 

Hitachi 


MC14532BA 

t Motorola 


MC14532BC 

Motorola 


/iPD45328 

NEC America 

MSM4532 

OKI 


CD4532B 

tRCA 


CD4532BE 

RCA 


SCL4532B 

tsss 


SCL4532BE 

SSS 


TC4532B 

Toshiba 


1 10-Line to 4-Line DCD Priority Encoder 


CD40147B 

tRCA 


CD40147BE 

RCA 


Binary Rate Multiplier 



CD4089BC 

National 


CD4089BM 

t National 


CD4089B 

tRCA 


CD4089BE 

RCA 


BCD Rate Multiplier 



MC14527BA 

t Motorola 


MC14527BC 

Motorola 


CD4527BC 

National 


CD4527BM 

t National 


MSM5506 

OKI 


MSM5535 

OKI 


CD4527B 

tRCA 


CD4527BE 

RCA 


SCL4527B 

tsss 


SCL4527BE 

SSS 


TC4527B 

Toshiba 


1 4-Bit Binary Counter/Clock Generator 


TC5018B 

Toshiba 


Bit Rate Generator 



F4702BC 

Fairchild 


F4702BM 

t Fairchild 


HD4702-2 

t Harris 

(1926) 

HD4702-9 

Harris 

(1926) 

HD6405-2 

t Harris 

(1926) 

H06405-9 

Harris 

(1926) 

MC14411 

Motorola 


1 Code Identification System; encodes/decodes serial 

Manchester code; 16-bits plus sync and parity 


HD15S30-2 

t Harris 

(753) 

HD15530-9 

Harris 

(753) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-CMOS (Cont’d) 


Miscellaneous 


(Cont’d.) 


Code Identification System; encodes/decodes serial 
Manchester code; 2-28 data bits; even or odd parity 
on receiver or transmitter 

HD15531-2 t Harris (760) 

HD15531-9 Harris (760) 


Code Identification System; transmitter encodes up to 
15 input lines to serial Manchester code; receiver 
decodes, presents serial output and compares to 
preset value to give an output if a match is found 

ED-9 Supertex (834) 

ED-15 Supertex (834) 


Code Identification System; transmitter encodes up to 

1 1 input lines and 4 control lines to serial Manchester 

code, compares to preset value and presents serial 

control output if match is found 


ED-11 

Supertex (834) 

Comparator, Linear, Dual with Dual Op Amp I 

MCI 4574 

Motorola | 

Comparator, Linear, Dual with Quad Op Amp I 

MCI 4573 

Motorola 

Comparator, Linear, Quad 


MCI 4575 

Motorola 

MM54C909 

t National 

MM74C909 

National 

Dual Differential Line Driver 


MM78C30 

t National 

MM88C3G 

National 

Quad Single Ended Line Driver 


MM78C29 

t National 

MM88C29 

National 

Successive Approximation Register 


MC14559BA 

t Motorola 

MC14559BC 

Motorola 

MM54C905 

t National (1073) , 

MM74C905 

National (1073) 

Successive Approximation Register, Cascadable 

MC14549BA 

t Motorola 

MC14549BC 

Motorola 

Digital Logic (for 3-1 /2 digit A/D Systems) 

MCI 4435 

Motorola 

MC14435E 

t Motorola 

Phase Comparator 


TC5081 

Toshiba 

Phase Comparator and Programmable Counters 

MC14568BA 

t Motorola 

MC14568BC 

Motorola 

Synthesizers, see Linear-Phase Locked Loop Circuits 

9-bit Parity Generator and Checker 


CD40101B 

tRCA 

CD40101BE 

RCA 

Addressable Asynchronous Receiver/Transmitter 

MC14469 

Motorola (788) 

12-bit Parity Tree 


F4531BC 

Fairchild 

F4531BM 

t Fairchild 

TC4531B 

Toshiba 

MC14531BA 

t Motorola 

MCI 4531 BC 

Motorola 

SCL4531B 

SSS 

TP4531B 

Tl 

Dual Schmitt Trigger 


F4583BC 

Fairchild 

F4583BM 

t Fairchild 


(Continued) 


Miscellaneous 

(Cont’d.) 

Dual Schmitt Trigger 

(Cont'd.) 

HD14583B 

Hitachi 

MC14583BA 

t Motorola 

MC14583BC 

Motorola 

MSM4583 

OKI 

TC4583B 

Toshiba 

Hex Sbhmitt Trigger 


F40014BC 

Fairchild 

F40014AM 

t Fairchild 

HD14584B 

Hitachi 

MC14584BA 

t Motorola 

MC14584BC 

Motorola 

CD40106BC 

National 

CD40106BM 

t National 

CD4584BC 

National 

CD4584BM 

t National 

MM54C14 

t National (262) 

MM74C14 

National (262) 

MM54C914 

t National 

MM74C914 

National 

fiPD4584B ■ 

NEC America 

MSM4584 

OKI 

CD40106B 

tRCA 

CD40106BE 

RCA 

SCL4584B 

SSS 

TP4304A 

Tl 

Quad 2-Input NAND Schmitt Trigger 


F4093BC 

t Fairchild 

F4093BM 

Fairchild 

MC14093BA 

t Motorola 

MC14093BC ■ 

Motorola 

CD4093BC 

National 

CD4093BM 

t National 

, HPD4093B 

NEC America 

MSM4093 

OKI 

CD4093B 

tRCA 

CD4093BE 

RCA 

SCL4093B 

tsss 

SCL4093BE 

SSS 

TC4093B 

Toshiba . 

Binary-to-phone Pulse Converter (See also 

Linear-Telecommunication Circuits) 


MCI 4408 

Motorola 

MCI 4409 

Motorola 

Modem (0-600 bps) 


MCI 441 2 

Motorola 

Remote Control Transmitter (see also 

Linear-Consumer Circuits, TV Remote Control) 

MCI 4422 

Motorola 

2 of 8 Keyboard to Binary Encoder 


MCI 441 9 

Motorola 

Programmable Timer 


MC14536BA 

t Motorola 

MC14536BC 

Motorola 

MCI 4541 BA 

t Motorola 

MCI 4541 BC 

Motorola 

Timer, Detector, Driver 


MD4301A 

Mitel 

MD4302A 

Mitel 

MD4303A 

. Mitel 

MD4304A 

Mitel 

1 Quad Precision Timer/Driver (Inputs cause outputs to 

switch state for 100 clock pulses) 


MCI 441 5 

Motorola 

MC14415E 

t Motorola 


Function Device 

Source 

Miscellaneous 

(Cont’d.) 

Standardized Celled CMOS, for custom circuits 

HI-1000 

Holt 

Standardized CMOS Array, to build custom circuits by 

changing final metalization 


MASTERMOS 

IMI 

MM50 

IMI 

MM100 

IMI 

MM150 

IMI 

MM200 

IMI 

MM250 

IMI 

MM300 

IMI 

MM350 

IMI 

MM400 

IMI 

MM450 

IMI 

MM500 

IMI 

MM550 

IMI 

MonochipM 

Interdesign 

MCA 

Interdesign 

MCB 

Interdesign 

MCC 

Interdesign 

MCD 

Interdesign 

ML50 

Master Logic 

ML75 

Master Logic 

ML100 

Master Logic 

ML150 

Master Logic 

ML200 

Master Logc 

ML350 

Master Logic 

MCA 

Master Logc 

MCB 

Master Logic 

MCC 

Master Logic 

MCD 

Master Logic 

MC606 

Micro Tech 

MC616 

Micro Tech 

MC626 

Micro Tech 

MC636 

Micro Tech 

MASTERMOS 

Monosil 

Quad Bilateral Switch 


MSM591 

OKI 

UART 


HCMP1854 

t Hughes 

CDP1854 

tRCA 

SCP1854 

tsss 

Low voltage CMOS devices (Counters, Display 

Drivers, Counter-Timers) not usually mixed with 5-20v 

CMOS logic are listed under Digital-Special or 

CMOS-Oscillators/Dividers 



t Military Temperature Range (-55° to 125°C) 


‘ Typical Values 
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1C MASTER 


DIGITAL-ECL 


Function 


Source 


Function Device 

Source 

Counters, Decade 

Bi-Quinary Counter 


MCI 01 38 

Motorola 

Decade Counter 


F10010C 

Fairchild 

F10010M 

t Fairchild 

Universal Decade Counter 


FI 01 37 

Fairchild 

MC10137 

Motorola 

MCI 0537 

t Motorola 

10137 

Signetios 

I Decoders 

Binary to 1-8 Decoder (High) 


F10162 

Fairchild 

FI 0562 

t Fairchild 

HDr0162 

Hitachi 

MCI 01 62 

Motorola 

MCI 0562 

t Motorola 

HPB10162 

NEC America 

10162 

Signetics 

Binary to 1-8 Decoder (Low) 


F10161 

Fairchild 

FI 0561 

t Fairchild 

HD10161 

Hitachi 

MC10161 

Motorola 

MCI 0561 

t Motorola 

HPB10161 

NEC America 

10161 

Signetics 

Dual Binary to 1-4 Decoder (High). 


FI 01 72 

FaircNId 

FI 0572 

t Fairchild 

MC10172 

Motorola 

MC10572 

t Motorola 

10172 

Signetics 

Dual Binary to 1 -4 Decoder (Low) 


F10171 

Fairchild 

FI 0571 

t Fairchild 

MC10171 

Motorola 

MCI 0571 

t Motorola 

10171 

Signetics 

Drivers 

1 

1 

' Dual TTL/MST Bus Driver 


MCI 01 28 

Motorola 

Triple 4-3-3 Input Bus Driver 


FI 0123 

Fairchild 

FI 0523 

t Fairchild 

MC10123 

Motorola 

10t23 

Signetics 

Quad Bus Driver 


FI 01 92 

Fairchild 

10192 

Signetics 

Flip-Flops 

Dual “D” Master-Slave Flip-Flop 


F10131 

Fairchild 

F10231 

Fairchild 

F10531 

t Fairchild 

F10631 

t Fairchild 

HD10131 

Hitachi 

MC10131 

Motorola 

MC10231 

Motorola 

MC10531 

t Motorola 

MCI 0631 

t Motorola 


Function Device 

Source 

Flip-Flops 

(Cont’d.) 

Dual "D” Master-Slave Flip-Flop 

(Cont’d.) 

f!PB10131 

NEC AfDvnCu 

10131 

Signetics 

10231 

Signetics 

Hex “D” Master-Slave Flip-Flop 


FI 01 76 

Fairchild 

FI 0576 

t Fairchild 

MCI 01 76 

Motorola 

MCI 0576 

t Motorola 

(iPBiu'76 

NEC America 

10176 

Signetics 

Hex "D” Master-Slave Flip-Flop (With Common Reset) 

F10186 

Fairchild 

FI 0586 

t Fairchild 

MC10186 

Motorola 

Dual "J-K” Master-Slave Flip-Flop 


FI 01 35 

Fairchild 

FI 0535 

t Fairchild 

MC10135 

Motorola 

MCI 0535 

t Motorola 

fiPB10135 

NEC America 

10135 

Signetics 

Gates, AND/NAND 

Hex AND Gate 


MC10197 

Motorola 

Dual 4-Input AND/NAND Gate 


10108 

Signetics 

Quad 2-input Gate (3 AND, 1 AND/NAND) 

FI 01 04 

Fairchild 

FI 0504 

t Fairchild 

HD10104 

Hitachi 

MCI 01 04 

Motorola 

MC10504 

t Motorola 

10104 

Signetics 

Gates, Exclusive OR/NOR 

Quad Exclusive OR Gate 


F10113 

Fairchild 

F10513 

t Fairchild 

MC10113 

Motorola 

10113 

Signetics 

Triple 2-Input Exclusive OR/NOR Gate 

FI 01 07 

Fairchild 

FI 0507 

t Fairchild 

HD10107 

Hitachi 

MCI 01 07 

Motorola 

MC10507 

t Motorola 

HPB10107 

NEC America 

10107 

Signetics 

Gates, OR/NOR 

Dual 3-Input 3-Output OR Gate (Line Driver) 

F10110 

Fairchild 

F10210 

Fairchild 

F10510 

t Fairchild 

F10610 

t Fairchild 

HD10110 

Hitachi 

MC10110 

Motorola 

MC10210 

Motorola 

liPBIOIIO -■ 

NEC America 

10110 

Signetics 

id. 

1C MASTER 


The ECL-10000, 95000, 100K and Ill-Other Series are 
presented as separate groups in that sequence. 

ECL-10000 Series 

Arithmetic Functions 

Dual High Speed Adder/Subtractor 


FI 01 80 

Fairchild 

FI 0580 

t Fairchild 

HD10180 

Hitachi 

MCI 01 80 

Motorola 

MCI 0580 

t Motorola 

jiPBibieo 

NEC America 

10180 

Signetics 

2-bit Arithmetic Logic Unit/Function Generator 

MC10182 

Motorola 

4-bit Arithmetic Logic Unit/Function Generator 

F10181 

Fairchild 

FI 0581 

t Fairchild 

HD10181 

Hitachi 

MC10181 

Motorola 

MCI 0581 

t Motorola 

|iPB10181 

NEC America 

10181 

Signetics 

4-bit ALU Slice (Microprocessor) 


MCI 0800 

Motorola 

2-bit Multiplier, High Speed 


MCI 0287 

Motorola 

MCI 0687 

Motorola 

4x2-bit Multiplier 


MC10183 

Motorola 

Look-ahead Carry Circuit 


FI 01 79 

Fairchild 

FI 0579 

t Fairchild 

HD10173 

Hitachi 

MCI 01 79 

Motorola 

MCI 0579 

t Motorola 

10179 

Signetics 

5-bit Comparator 


F10166 

Fairchild 

FI 0566 

t Fairchild 

MCI 01 66 

Motorola 

Buffers 

Hex Buffer 


10188 

Signetics 

Hex Inverter 


MC10189 

Motorola 

10189 

Signetics 

Hex Inverter/Buffer 


MC10195 

Motorola 

Counters, Binary 

4-bit Binary Counter 


F10016C 

Fairchild 

F10016M 

t Fairchild 

MCI 01 78 

Motorola 

4-bit Universal Binary Counter 


FI 01 36 

Fairchild 

FI 0536 

t Fairchild 

HD10136 

Hitachi 

MCI 01 36 

Motorola 

MC10536 

t Motorola 

|iPB10136 

NEC America 

10136 

Signetics 


20 


40 


50 


(Continued) 


60 


80 


90 


too 


110 


120 


130 


140 


150 


160 


170 


t Military Temperature Range (-55° to 125“C) 


418 


* Typical Values . 
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DIGITAL-ECL (Cont’d) 


Gates, OR/NOR 


(Cont’d.) 


Dual 3-Input 3-Output NOR Gate (Line Driver) 

F10111 

Fairchild 

F10211 

Fairchild 

F10511 

t Fairchild 

F10611 

t Fairchild 

HD10111 

Hitachi 

MC10111 

Motorola 

DM10111 

National - 

fiPBIOm 

NEC America 

10111 

Signetics 

10211 

Signeti'cs 

Triple 4-3-3 Input NOR Gate 


FI 01 06 

Fairchild 

FI 0506 

t Fairchild 

HD10106 

Hitachi 

MC10106 

Motorola 

MCI 0506 

t Motorola 

DM10106 

National 

fiPBioioe 

NEC America 

10106 

Signetics 

Quad 3-Input NOR Gate (One Input Common) 

FI 01 00 

Fairchild 

MCI 01 00 

Motorola 

fiPBIOlOO 

NEC America ' 

10100 

Signetics 

Dual 3-Input 3-Output (1 OR, 2 NOR) Gate (Line 

Driver) 


FI 021 2 

Fairchild 

F10612 

t Fairchild 

MC10212 

Motorola 

DM10112 

National 

10112 

Signetics 

Dual 4-5 Input OR/NOR Gate 


FI 01 09 

Fairchild 

FI 0509 

t Fairchild 

HD10109 

Hitachi 

HD10209 

Hitachi 

MC10109 

Motorola 

MCI 0509 

t Motorola 

DM10109 

National 

HPB10109 

NEC America 

■ 10109 

Signetics 

Triple 2-3-2 Input OR/NOR Gate 


FI 01 05 

Fairchild 

FI 0505 

t Fairchild 

HD10105 

Hitachi 

MC10105 

Motorola 

MCI 0505 

t Motorola 

DM10105 

National 

(1PB10105 

NEC America 

10105 

Signetics 

Quad 2-Input OR/ NOR Gate (One Input Common) 

F10101 

Fairchild 

FI 0501 

t Fairchild 

HD10101 

Hitachi 

MC10101 

Motorola 

MCI 0501 

t Motorola 

uPB10101 

NEC America 

10101 

Signetics 

Quad 2-Input Gate (3 OR, 1 OR /NOR) 

FI 01 03 

Fairchild 

FI 0503 

t Fairchild 

MC10103' 

Motorola 

jjPBioioa 

NEC America 

10103 

Signetics 

Quad 2-Input Gate (3 NOR, 1 OR/NOR) 

FI 01 02 

Fairchild 


(Continued) 


Gates, OR/NOR 

(Cont’d.) 

Quad 2-Input Gate (3 NOR, 1 OR/NOR) (Confd.) 

FI 0502 

t Fairchild 

HD10102 

Hitachi 

MCI 01 02 

Motorola 

MCI 0502 

t Motorola 

^PB10105 

NEC America 

10102 

Signetics 

Gates, OR-AND/OR-AND-Invert 

4-Wide 4-3-3-3 Input OR-AND Gate 


FI 01 T9 

Fairchild 

FI 051 9 

t Fairchild 

HD10119 

Hitachi 

MC10119 

Motoroia 

MC10519 

t Motorola 

DM10119 

National 

10119 

Signetics 

Dual 2-Wide 3-Input OR-AND Gate 


F10118 

Fairchild 

FI 051 8 

t Fairchild 

HD10118 

Hitachi 

MC10118 

Motorola 

MCI 051 8 

t Motorola 

DM10118 

National 

jiPB10118 

NEC America 

10118 

Signetics 

1 4-Wide 3-Input OR-AND/OR-AND-Invert Gate I 

F10121 

Fairchild 

FI 0521 

t Fairchild 

HD10121 

Hitachi 

MCI 01 21 

Motorola 

MCI 0521 

t Motorola 

DM10121 

National 

10121 

Signetics 

I Dual 2-Wide 2-3 Input OR-AND/OR-AND-Invert Gate I 

F10117 

Fairchild 

F10517 

t Fairchild 

HD10117 

• Hitachi 

MC10117 

Motorola 

MC10517 

t Motorola 

DM10117 

National 

fiPBlOII? 

NEC America 

10117 

Signetics 

Latches 

Dual “D” Clocked Latch 


FI 01 30 

Fairchild 

FI 0530 

t Fairchild 

HD10130 

Hitachi 

HD10230 

Hitachi 

MC10130 

Motorola 

MCI 0530 

t Motorola 

10130 

Signetics 

1 Quad “D" Latch, Gated Output; Active High Enable 

FI 01 33 

Fairchild 

FI 0533 

t Fairchild 

HD10133 

Hitachi 

MCI 01 33 

Motorola 

MCI 0533 

t Motorola 

|iPB10133 

' NEC America 

10133 

Signetics 

1 Quad “D” Latch, Gated Output; Active Low Enable 

FI 01 53 

Fairchild 

FI 0553 

t Fairchild 

MCI 01 53 

Motorola 


t Military Temperature Range (-55° to 125“C) 


Function Device 

Source 

Latches 

(Cont’d.) 

Quad Latch, Common Clock, Separate Output Enable 

FI 01 68 

Fairchild 

FI 0568 

t Fairchild 

MCI 01 68 

Motorola 

1 Quint Latch 

FI 01 75 

Fairchild 

FI 0575 

t Fairchild 

HD10175 

Hitachi 

MCI 01 75 

Motorola 

MCI 0575 

t Motorola 

(IPB10175 

NEC America 

10175 

Signetics 

1 Dual 2 to 1 Multiplexer-Latch, Common Reset 

FI 01 32 

Fairchild 

FI 0532 

t Fairchild 

HD10132 

Hitachi 

MCI 01 32 

Motorola 

10132 

Signetics 

1 Dual 2 to 1 Multiplexer-Latch 

FI 01 34 

Fairchild , 

FI 0534 

t Fairchild 

HD10134 

Hitachi 

MC10134 

Motorola 

10134 

Signetics 

1 Quad 2-lnput Multiplexer-Latch I 

FI 01 73 

Fairchild 

FI 0573 

t Fairchild 

MC10173 

Motorola 

10173 

Signetics 

Memories 

For additional information, see Master Selection 

Guide-Memory sections 

CAM (16-bit Content Addressable Memory) 

1 10155 

Signetics | 

1 RAM (8x2) Simultaneous Read-Write I 

1 MCM10143 

Motorola | 

1 RAM (16x4) 1 

F10145AC 

Fairchild 

HD10145 

Hitachi 

MCM10145 

Motorola 

10145 

Signetics 

1 RAM (64x1) 1 

|iPB10142 

NEC America 

10142 

Signetics 

SN10142 

Tl 

1 RAM (64x1) 50 Ohm Drive 

HD10148 

Hitachi 

MC10148 

Motorola 

HPB10148 

NEC America 

10148 

Signetics 

SN10148 

Tl 

1 RAM (64x1) 90 Ohm Drive 

10140 

Signetics 

SN10140 

Tl 

1 RAM (64x1) Read-while-Write 

1 10151 

Signetics 

1 RAM (128x1) 

F10405C 

Fairchild 

MB7047 

Fujitsu 

HD10147 

Hitachi 

MCM10147 

Motorola ' 

SN10147 

Tl 


* Typical Values 
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1C MASTER 


DIGlTAL-ECL(Confd) 


Function 


Device 


Source 


Line 


Function Device 

Source 

Shift Registers 

4-bit Shift Register 


F10000C 

Fairchild 

4-bit Universal Shift Register 


F10141 

Fairchild 

MC10141 

Motorola 

MCI 0541 

t Motorola 

10141 

Signetics 

Translators 

Dual ECL to MOS/TTL Translator 


MC75358 

Motorola 

MC75368 

Motorola 

Triple ECL to NMOS Translator 


MCI 01 77 

Motorola 

FI 01 77 

Fairchild 

Hex ECL to MST Translator 


MCI 01 91 

Motorola 

10191 

Signetics 

1 Quad ECL to TTL Translator (Differential Input) 

FI 01 25 

Fairchild 

FI 0525 

t Fairchild 

HD10125 

Hitachi 

MC10125 

Motorola 

MCI 0525 

t Motorola 

HP810125 

NEC America 

10125. 

Signetics 

1 Quad Differential Receiver/MST to ECL Translator 

MC10190 

Motorola 

10190 

Signetics 

1 Quad TTL to ECL OR/NOR Translator 

F10124 

Fairchild 

FI 0524 

t Fairchild 

HD10124 

Hitachi 

MC10124 

Motorola 

MCI 0524 

t Motorola 

DM10124 

National 

HPB10124 

NEC America 

10124 

Signetics 

Miscellaneous 

Triple Differential Line Receiver 


F10114 

Fairchild 

Ft0116 

Fairchild 

F10514 

t Fairchild 

F10516 

t Fairchild 

HD10116 

Hitachi 

MC10114 

Motorola 

MC10116 

Motorola 

MC10216 

Motorola 

MC10514 

t Motorola 

MC10516 

t Motorola 

MC10616 

t Motorola 

DM10116 

National 

10114 

Signetics 

10116 

Signetics 

10216 

Signetics 


Line 


Function Device 

Source 

Miscellaneous 

(Cont’d.) 

Quad Bus Receiver 


MC10129 

Motorola 

10129 

Signetics 

Dual Simultaneous Bus Transceiver 


MCI 01 94 

Motorola 

8-Input Priority Encoder 


FI 01 65 

Fairchild 

F10565 

t Fairchild 

HD10165 

Hitachi 

MCI 01 65 

Motorola 

10165 

Signetics 

9-bit Parity Circuit (2 Carry Inputs) 


F10170 

Farchild 

F10570 

t Fairchild 

MC10170 

Motorola 

pPB10170 

NEC America 

10170 

Signetics 

12-bit Parity Generatpr/Checker 


F10160 

Fairchild 

FI 0560 

t Fairchild 

HD10160 

Hitachi 

MC10160 

Motorola 

MCI 0560 

t Motorola 

ftPB10160 

NEC America 

10160 

Signetics 

Error Detection/Correction Circuit 


MC10163 

Motorola 

MC10193 

Motorola 

Active Terminator 


F10014C 

Farchild 

F10014M 

t Farchild 

ECL-95000 Series 


Counters 

Binary Counter 


F95016 

Fairchild 

Decade Counter 


F95010 

Fairchild 

Flip-Flops 

"J-K" Flip-Flop 


F95029 

Fairchild 

Dual “D” Master-Slave Flip-Flop 


F95231 

Fairchild 

Gates, Exclusive OR/NOR 

Triple 2-Input Exclusive OR /NOR Gate 

F95107 

Farchild 

Gates, OR/NOR 

Dual 3-Input 3-Output OR Gate (Line Driver) 

F95110 

Farchild 

Dual 3-Input 3-Output NOR Gate (Line Driver) 

F95111 

Fairchild 

Triple 4-3-3 Input NOR Gate 


F95106 

Farchild 


Line 


Memories 


(Cont’d.) 


RAM (256x1) 


F10410C 

Fairchild 

F10411C 

Fairchild 

MBM10410 

Fujitsu 

MB7042 

Fujitsu 

HM2105 

Hitachi 

HM2106 

Hitachi 

MCM10144 

^ Motorola 

MCM10152 

Motorola 

pPB10144 

NEC America 

10144 

Signetics 

RI10144 

Raytheon 

SN10144 

Tl 

RAM (1024x1) 


F10415 

Fairchild (1246) 

F10415A 

Fairchild (1246) 

F100415A 

Fairchild (1246) 

HM2110 

Hitachi 

MCM10146 

Motorola 

MCM10415A 

Motorola 

MBM10415A 

Fujitsu 

PROM (32x8) 


MCM10139 

Motorola 

10139 

Signetics 

PROM (256x4) 


F10416 

Fairchild 

MCM10149 

Motorola 

GXB10149 

• Siemens 

10149 

Signetics 

Multivibrators 

I 

Monostable Multivibrator 


MC10198 

Motorola 

Multiplexers 

8 to 1 Multiplexer 


F10164 

Fairchild 

FI 0564 

t Fairchild 

HD10164 

Hitachi 

MC10164 

Motorola 

MCI 0564 

t Motorola 

pPB10164 

NEC America 

10164 

Signetics 

SN10164 

Tl 

Dual 4 to 1 Multiplexer 


F10174 

Fairchild 

FI 0574 

t Fairchild 

HD10174 

Hitachi 

MC10174 

Motorola 

pPB10174 

NEC America 

10174 

Signetics 

SN10174 

Tl 

MC10574 

t Motorola 

Quad 2 to 1 Multiplexer (Non-Inverting) 

FI 01 58 

Fairchild 

FI 0558 

t Fairchild 

MCI 01 58 

Motorola , 

)iPB10158 

NEC America 

10158 

Signetics 

Quad 2 to 1 Multiplexer (Inverting With Enable) 

FI 01 59 

Fairchild 

FI 0559 

t Fairchild 

MC10159 

Motorola 

10159 

Signetics 

■ Military Temperature Range ( 

-55" to 125°C) 


20 


30 


40 


50 


Quad Differential Line Receiver 


F10115 

Fairchild 

F10515 

t Fairchild 

MC10115 

Motorola 

MC10515 

t Motorola 

DM10115 

National 

|iPB10115 

NEC America 

10115 

Signetics 


60 


70 


80 


90 


100 


110 


Quad 2-Input NOR (with Enable) 

F95004 Fairt^iild 


120 


130 


140 


150 


160 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-ECL(Cont’d) 


Function Device 

Source 

Gates, OR/NOR 

(Cont’d.) 

Dual 4-5 Input OR/NOR Gate 


F95109 

Fairchild 

Dual 4-Input OR/NOR Gate (with Enable) I 

F95002 

Fairchild 

Triple 2-3-2 Input OR/NOR Gate 


F95105 

Fairchild 

Triple 2-Input OR/NOR Gate (with Enable) I 

F95003 

Fairchild | 

Quad 2-Input Gate (3 QR, 1 OR/NQR) I 

F95103 

Fairchild | 

Quad 2-Input Gate (3 NOR. 1 OR/NOR) 

F95102 

Fairchild 

Quad 2-Input OR/NOR Gate (One Input Common) 

F95101 

Fairchild 

Latches 

Dual “D” Clocked Latch 


F95130 

Fairchild 


Shift Registers 


4-bit Shift Register 


F95H00C 

Fairchild 

F95000 

Fairchild . 


Translators 


Quad TTL to ECL OR/NOR Translator 


Miscellaneous 

Triple Differential Line Receiver 


F95116 

Fairchild 

Quad Differential Line Receiver 


F95115 

Fairchild 


ECL-100K Series 


Arithmetic Functions 


6-bit Adder 

F10080 

Fairchild 

4-bit Binary/Decade Arithmetic Logic Unit 

F100181 Fairchild 

Look Ahead Carry Circuit 

FI 001 79 

Fairchild 

9-bit Comparator 

FI 001 66 

Fairchild 

9-bit Wallace Tree Adder 

FI 001 82 

Fairchild 

2x8-bit Recode Multiplier 

FI 001 83 

Fairchild 

Counters 

Multipurpose Counting Register 
FI 001 36 

Fairchild 

Decoders 

Universal Decoder 

F100170 

Fairchild 

t Military Temperature Range (- 

55° to 125°C) 


Function Device 

Source 

Drivers 

Quad Driver 

F100112 

Fairchild 

Hex Bus Driver 

F100123 

Fairchild 

Flip-Flops 

Triple D Type 

FI 001 31 

Fairchild 

Hex D Type ■ 

FI 001 51 

Fairchild 

Gates, AND-OR-lnvert 

Triple AND-OR-lnvert Gate 

F100117 

Fairchild 

5-Wide AND-OR-lnvert Gate 

F10O118 

Fairchild 

Gates, Exclusive OR/NOR 

Quintuple Exclusive OR/NOR Gate 

FI 001 07 

Fairchild 

Gates, OR/NOR 

Triple 5-Input OR/NOR Gate 

F100101 

Fairchild 

Quintuple 2-Input OR/NOR Gate 

FI 001 02 

Fairchild 

Latches 

Triple D Latch 

FI 001 30 

Fairchild 

Hex D Latch 

FI 001 50 

Fairchild 

Memories 

CAM (4x4) 

FI 001 42 

Fairchild 

RAM (16x4 Register File) 

FI 001 45 

Fairchild 

RAM (256x1) 

F10014 

Fairchild 

RAM (1024x1) 

F100415 

Fairchild (1246) 

Multiplexers 

Dual 8-Input Multiplexer 

FI 001 63 

4 

Fairchild 

16-Input Multiplexer 

FI 001 64 

Fairchild 

Triple 4-Input Multiplexer 

F100171 

Fairchild 

Quad 2-Input Multiplexer with Latch 
FI 001 55 

. Fairchild 

Shift Registers 

8-bit Universal Shift Register 

FI 001 41 

Fairchild 


Function Device 

Source 

Shift Registers 

(Cont’d.) 

8-bit Shift Matrix 


FI 001 58 

Fairchild 

Mask-Merge 


FI 001 56 

Fairchild 

Miscelianeous 

Quintuple Line Receiver 


F100114 

Fairchild 

Quintuple Transceiver 


F100194 

Fairchild 

Dual 9-bit Parity Generator/ Checker 


FI 001 60 

Fairt^ild 

Universal Priority Encoder 


FI 001 65 

Fairchild 

Gate Array (Customized in final metalizations) 

ECL-Array 

Fairchild , 

ECL-ARRAY 

NEC America 

ECL-ill and Other Series 

Counters 

Binary Counter 


MCI 654 

Motorola 

Divide by 4 Counter (1 GHz) 


11C05C 

Fairchild 

11C05M 

Fairchild 

MC1699 

Motorola 

SP8610 

Plessey 

SP8611B 

Plessey 

SP8611M 

Plessey 

SP8617B 

Plessey- 

SP8619B 

Plessey 

Divide by 4 Prescaler (1 GHz) 


MCI 697 

Motorola 

MCI 699 

Motorola 

Bi-Quinary Counter 


MC1678 

Motorola 

Divide by 5/6 Prescaler, 650 MHz 


11C91C 

Fairchild 

11C91M 

t Fairchild 

Divide by TO/11 Prescaler, 650 MHz 


11C90C 

Fairchild 

11C90M 

t Fairchild 

SP8680 

Plessey 

1 Divide-by-6, 20/22 Prescaler (to 1.3 GHz) 

SP8785 

Plessey 

SP8786 

Plessey 

1 Divide by'248/256 Prescaler, 950 MHz 

1 11C83 

Fairchild 

Fiip-Fiops 

Master-Slave “D" Flip-Flop 


11C70C 

Fairchild 

MC1670 

Motorola 

|iPB606B 

NEC America 

,jiPB636B 

NEC America 

SP1670B 

Plessey 

SP1671B 

Plessey 

1 Master-Slave “D" Flip-Flop (UHF Prescaler) 

11C06C 

Fairchild 

MC1690 

Motorola 


(Continued) 


* Typical Values 
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1C MASTER 


DIGITAL-ECL(Conrd) 


Function Device 

Source 

Flip-Flops 

(Cont’d.) 

Master-Slave “D” Flip-Flop {UHF Prescaler) (Cont'd.) 

SP1690B 

Plessey 

Dual, Clocked “R-S” Flip-Flop 


MC1666 

Motorola 

(iPB604B 

NEC America 

SP1666 

Plessey 

SP1667B 

Plessey 

Gates, Exclusive OR/NOR 

Triple 2-Input Exclusive OR Gate 


MCI 672 

Motorola 

HPB607B 

NEC America 

SP1672B 

Plessey 

SP1673B 

Plessey 

Triple 2-Input Exclusive NOR Gate 


MC1674 

Motorola 

SP1674B 

Plessey 

SP1675B 

Plessey 

Gates, OR/NOR 

Quad 2-Input OR Gate 


MC1664 

Motorola 

)xPB603B 

NEC America 

SP1664B 

Plessey 

SP1665B 

Plessey 

Quad 2-Input NOR Gate 


MCI 662 

Motorola 

(iPB602B 

NEC toierica 

SP1662B 

Plessey 

SP1663B 

Plessey 

Dual 4-Input OR/NOR Gate 


MC1660 

Motorola 

J1PB6OIB 

NEC America 

/1PB631B 

NEC America 

SP16F60 

Plessey 

SP1660B 

Plessey 

SP1661B 

Plessey 

Dual 4-5 Input OR/NOR Gate 


11C01C 

Fairchild 

MCI 688 

Motorola 

Latches 

Dual Clocked Latch 


MC1668 

Motorola 

HPB605B 

NEC America 

SP1668 

Plessey 

SP1669 

Plessey 

Multivibrators 

Voltage Controlled Multivibrator 


11C58C 

Fairchild 

MC1658 

Motorola 

SP1658 

Plessey 

Shift Registers 

4-bit Shift Register 


MC1694 

Motorola 

Miscelianeous 


Line 


Function Device 

Source 

Misceilaneous 

(Cont’d.) 

Dual Analog/Digital Comparator 

(Cont'd.) 

MCI 651 

Motorola 

SP1650B 

Plessey 

SP1651B 

Plessey 

Quad Line Receiver 


MC1692 

Motorola 

SP1692B 

Plessey 

Voltage Controlled Oscillator 


MCI 648 

t Motorola 

SP1648 

Plessey 


Line 


Source 


Line 


Dual Analog/Digital Comparator 
MC1650 


Motorola 

(Continued) 


20 


30 


40 


50 


t Military Temperature Range (-55' to 125'C) 


* Typical Values 

BoM face indicates additional data is provided on the page noted. 
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DIGITAL-HNIL/HTL 


Function Device 


Arithmetic Functions 


4-bit Comparator 


343A/C 

Teledyne S 

343B/M 

t Teledyne S 

Buffers/Inverters 

See also; Gates, Miscellaneous 

Hex Inverter 


MC680 

Motorola 

MC690 

Motorola 

MC697 

Motorola 

H118 

SGS 

332A/C 

Teledyne S 

332B/M 

t Teledyne S 

Hex Inverter, Open Collector 


MC681 

Motorola 

MC689 

Motorola 

H112 

SGS 

Hex Inverter, Strobed 


MC677 

Motorola 

H119 

SGS 

335A/C 

Teledyne S 

335B/M 

t Teledyne S 

Hex Inverter, Strobed, Open Collector 

MC678 

Motorola 

H115 

SGS 

334A/C 

Teledyne S 

334B/M 

t Teledyne S 

Counters 

Binary Counter 


MC685 

Motorola 

H156 

SGS 

372A/C 

Teledyne S 

372B/M ■ 

t Teledyne S 

Binary Up/Down Counter 


374A/C 

Teledyne S 

374B/M 

t Teledyne S 

Decade Counter 


MC684 

Motorola 

HI 57 

SGS 

371A/C 

Teledyne S 

371 B/M 

t Teledyne S 

Decade Up/Down Counter 


3mic 

Teledyne S 

373B/M 

t Teledyne S 

Decoders/Drivers 

BCD to Seven Segment Decoder/Driver 

383A/C 

Teledyne S 

383B/M 

t Teledyne S 

BCD to Decimal Decoder, Open Collector 

381 A/C 

Teledyne S 

381 B/M 

t Teledyne S 

BCD to, Seven Segment Driver, Gas Discharge Driver 

384A/C 

Teledyne S 

384B/M 

t Teledyne S 

BCD to Decimal Decoder/Lamp Driver, Open 

Collector 


380A/C 

Teledyne S 

380B/M 

t Teledyne S 


BCD to Decimal Decoder/Driver (for Gas Discharge 
Display Tubes) 

MC676 Motorola 

(Continued) 


Function Device 

Source 

Line 

Decoders/Drivers 

(Cont’d.) 


BCD to Decimal Decoder/Driver (for Gas Discharge 


Display Tubes) 

(Cont'd.) 


HI 58 

SGS 

60 

382A/C 

Teledyne S 


382B/M 

t Teledyne S 


Dual Lamp/Line Driver 



MC679 

■ Motorola 


1 Dual Power AND Driver, Open Collector and Open 


Emitter (Schmitt Trigger) 



MC699 

Motorola 


I Dual 4-lnptJt AND Driver, Expandable 


1 H109 

SGS 


I Dual 4-Input NAND Line Driver, Expandable 

70 

MC662 

Motorola 


Dual 5-Input Power NAND Driver 



301 A/C 

Teledyne S 


301 B/M 

t Teledyne S 


1 Dual 4-Input NANO Lamp/Relay Driver. Open 


Collector (to 30 v) 



MC679 

Motorola 


1 Quad 2-Input Power NAND Driver, Open Collector 


302A/C 

Teledyne S 


302B/M 

t Teledyne S 

80 

Flip-Flops 


Quad “D” Flip-Flop 



370A/C 

TeledyneS 


370B/M 

t Teiedyne S 


Master-Slave “R-S” Flip-Flop 



MC664 

Motorola 


1 Master-Slave “J-K” or Set-Reset Flip-Flop 


311 A/C 

Teledyne S 


311B/M 

t Teledyne S 


Dual "J-K” Flip-Flop with Preset 



H110 

SGS 

90 

1 Dual “J-K” Flip-Flop with Preset and Clear 


Hill 

SGS 


Dual “J-K” Flip-Flop with Reset 



MC663 

Motorola 


Dual “J-K” or Set-Reset Flip-Flop 



MC688 

Motorola 


312A/C 

Teledyne S 


312B/M 

t Teledyne S 


313A/C 

Teledyne S 


313B/M 

t Teledyne S 

100 

Gates, AND/NAND 


Dual 2-Input AND Interface Buffer , 



391 

Teledyne S 


Dual 4-Input AND Interface Buffer 



390 

Teledyne S 


Dual 4-Input NAND Gate 



MC660 

Motorola 


MC661 

Motorola 


Dual 2-Input NAND Interface Buffer 



392 

Teledyne S 


Dual 4-lnput NAND Interface Buffer 


110 

395 

Teledyne S 


I Dual 4-lnput NAND Gate, Expandable 


HI 04 

SGS 


HI 24 

SGS 



(Continued) 



Function Device 

Source 

Gates, AND/NAND 

(Cont’d.) 

Dual 4-lnput NAND Gate, Expandable (Cont’d.) 

396 

TeledyneS 

Dual 5-Input NAND Gate 


301 A/C 

Teledyne S 

301 B/M 

t Teledyne S 

322A/C 

Teledyne S 

322B/M 

t Teledyne S 

Triple 3-Input NAND Gate 


MC670 

Motorola 

MC671 

Motorola 

HI 03 

SGS 

4, 3, 4-lnput NAND Gate 


304A/C 

Teledyne S 

304B/M 

t Teledyne S 

Quad 2-Input NAND Gate 


MC668 

Motorola 

MC672 

Motorola 

HI 02 

SGS 

HI 22 

SGS 

303A/C 

Teledyne S 

303B/M 

t Teledyne S 

321 A/C 

Teledyne S 

321 B/M 

t Teledyne S 

324A/C 

TeledyneS 

324B/M 

t Teledyne S 

1 Quad 2-Input NAND Gate, Open Collector 

302A/C 

Teledyne S 

302B/M 

t Teledyne S. 

323A/C 

Teledyne S 

323B/M 

t Teledyne S 

1 Quad 2-Input NAND Gate (Schmitt Trigger) 

MC693 

Motorola 

2,2,3,3-Input NAND Gate 


325A/C 

TeledyneS 

325B/M 

t Teledyne S 

326A/C 

Teledyne S 

326B/M 

Teledyne S 

Gates, OR/NOR 

Dual 2-Input OR Interface Buffer 


393 

Teledyne S 

Dual 2-Input NOR Interface Buffer 


394 

Teledyne S 

Quad 2-Input NOR Gate 


306A/C 

Teledyne S 

306B/M 

t Teledyne S 

1 Quad 2-Input NOR Gate, Open Collector 

307A/C 

TeledyneS 

307B/M 

t Teledyne S 

GATES, AND-OR-Invert 

Expandable AND-OR-lnvert 


344A/C 

Teledyne S 

344B/M 

t Teledyne S 

1 Dual 2-Wide, 2-Input AND-OR-lnvert Gate 

MC673 

Motorola 

MC674 

Motorola 

341 A/C 

Teledyne S 

341 B/M 

t Teledyne S 

1 Dual 2-Wide, 2-Input AND-OR-lnvert Gate, Expandable 

HI 05 

SGS 


-I 

< 

I- 


o 

Q 
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tC MASTER 


DIGITAL-HNIL/HTL (Cont’d) 


Function Device 

Source 

Translators 

(Cont’d.) 

1 Dual High to Low Interface (HNIL to DTL, TTL) 

361 A/C 

Teledyne S 

361 B/M 

t Teledyne S 

1 Dual Interface Element, (Line Driver, Receiver. ECL to 

TTL, MOS to TTL, Schmitt Trigger) 


MC696 

Motorola 

1 Triple High to Low Translator (HTL to TTL) 

1 MC665 

Motorola 

1 Quad High to Low Converter (Open Collector) 

j H113 

SGS 

1 Hex Inverter/Interface (Low to High: TTL. CMOS to 

HTL, CMOS) 


MC691 

Motorola 

Miscellaneous 

Pulse Stretcher 


348 

Teledyne S 

Dual Pulse Stretcher 


MC675 

Motorola 

349A/C 

TetedyneS 

349B/M 

t Teledyne S 

Quad Schmitt Trigger/Line Receiver 


,367A/C 

TetedyneS 

367B/M 

t TetedyneS 

1 Quad Schmitt Trigger/Line Receiver, Open Collector 

MC693 

Motorola 

368A/C 

TetedyneS 

368B/M 

t TetedyneS 

Timer (See also Linear-Timers) 


355A/C 

TetedyneS 

355B/M 

TetedyneS 


Device 


Function 


Source 


Line 


Gates, Exclusive OR 


Quad 2-Input Exclusive OR Gate 


MC683 

Motorola 

Gates, Miscellaneous 

Hex Inverter/Gate (Quad Inverter, Dual NAND Gate) 

333A/C 

Teledyne S 

333B/M 

t Teledyne S 

Hex Inverter /Gate (Quad Inverter, Dual NAND Gate) 

Open Collector 


332A/C 

Teiedyne S 

332B/M 

t TetedyneS 

Dual 4-Input Gate Expander (for 600 Series) 

MC669 

Motorola 

Dual 5-Input Gate Expander (for 300 Series) 

331 A/C 

Teledyne S 

331 B/M 

tJeledyne S 

CA3094 

tRCA 

CA3094A 

tRCA 

CA3094B 

tRCA 

Latches 

Quad Latch 


MC682 

Motorola 

Multiplexers 

8-Bit Multiplexer 


350A/C 

TetedyneS 

350B/M 

t Teledyne S 

Dual 4-Bit Multiplexer 


351A/C 

TetedyneS 

351 B/M 

t Teledyne S 

Multivibrators 

Monostable Multivibrator 


H117 

SGS 

346 

Teiedyne S 

Dual Monostable Multivibrator 


MC667 

Motorola 

342A/C 

Tele^S 

342B/M 

t Teiedyne S 

Dual Retriggerable Monostable Multivibrator 

347A/C 

' TetedyneS 

347B/M 

t Teiedyne S 

Shift Registers 

4-bit Parallel In Parallel Out Shift Register 

MC686 

Motorola 

375A/C 

Teiedyne S 

375B/M 

t Teiedyne S 

Translators 

Dual Low to High Interface (TTL to HNIL) 

362A/C 

Teiedyne S 

362B/M 

t Teiedyne S 

Triple Low to High Translator (TTL to HTL) 

MC666 

Motorola 


Quad Low to High Interface (TTL to HNIL) 

H1 14 SGS 

363A/C Teledyne S 

363B/M t Teledyne S 


20 


30 


40 


50 


60 


70 


t Military Temperature Range (-55° to 125°C) 
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* Typical Values 

Bold face indicates ackRtional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


DIGITAL-TTL 


Function Device 

Source 

Arithmetic Functions 

Gated Full Adder 


TJL 5480 

t Fairchild 

7480 

Fairchild 

M53280 

Mitsubishi 

MC5480 

t Motorola 

MC7480 

Motorola 

(1PB7480 

NEC America 

5480 

t Signetics 

7480 

Signetics 

N8268 

Signetics 

SN5480 

tTI 

SN7480 

Tl 

TC3480 

Toshiba 

2-bit Binary Full Adder 


TJl 5482 

t Fairchild 

7482 

Fairchild 

ZN5482 

t Ferranti 

ZN7482 

Ferranti 

HD2513 

Hitachi 

MC7482 

Motorola 

SN5482 

tTI 

SN7482 

Tl 

4-bit Binary Full Adder, Look-Ahead Carry 

TTL 5483 

t Fairchild 

7483 

Fairchild 

54283 

t Fairchild 

74283 

Fairchild 

ZN5483A 

t Ferranti 

ZN7483A 

Ferranti 

HD7483A 

Hitachi 

HD74283 

Hitachi 

M53283 

Mitsubishi 

M53483 

Mitsubishi 

MC5483 

t Motorola 

MC7483 

Motorola 

DM5483 

t National 

DM7483 

National 

fiPB74283 

NEC America 

5483 

t Signetics 

7483 

Signetics 

SN5483A 

tTI 

SN7483A 

Tl 

SN54283 

tTI 

SN74283 

Tl 

TTL-LS 9LS83C 

Fairchild 

9LS83M 

t Fairchild 

9LS283C 

Fairchild 

9LS283M 

t Fairchild 

54LS83 

t Fairchild 

74LS83 

Fairchild 

54LS283 

t Fairchild 

74LS283 

Fairchild 

• H074LS83A 

Hitachi 

HD74LS283A 

Hitachi 

54LS283 

tMMI 

74LS283 

MMI 

SN54LS83A 

t Motorola 

SN74LS83A 

Motorola 

SN54LS283 

t Motorola 

SN74LS283 

Motorola 

DM54LS83A 

t National 

DM74LS83A 

National 

DM54LS283 

t National 


Device 


Function 


Line 


DM74LS283 

9LS83AC 

9LS83AM 

54LS83A 

74LS83A 

9LS283C 


National 
Raytheon 
t Raytheon 
t Raytheon 
Raytheon 
Raytheon 

(Continued) 


Arithmetic Functions (Cont’d.) 


20 


30 


40 


60 


HL-LS 

9LS283M 

54LS283 

74LS283 

54LS83A 

74LS83A 

54LS283 

74LS283 

SN54LS83A 

SN74LS83A 

SN54LS283 

SN74LS283 

(Cont’d.) 
t Raytheon 
t Raytheon 

Raytheon 
t Signetics 

Signetics 
t Signetics . 

Signetics 

tTI 

Tl 

tTI 

Tl 

m-S 54S283 


■ 

74S283 


■ 

SN54S283 


■ 

SN74S283 


■ 

4-bit Full Adder with Output Latch 

TTL AM2506C 

AMD 


AM2506M 

tAMD 


RC2506 

Raytheon 


RM2506 

t Raytheon 


NBCD Adder (Natural Binary Coded Decimal) 


HL MC4056 

Motorola 


MC4356 

t Motorola 


MC54456 

t Motorola 


MC74456 

Motorola 


4-bit BCD Adder 

HL-S N82S83 

Signetics 


Dual Full Adder 

HL 9304C 

AMD 


9304M 

tAMD 


9304C 

Fairchild 


9304M 

t Fairchild 


M54304 

Mitsubishi 


MC8304 

Motorola 


MC9304 

Motorola 


RC9304 

Raytheon 


RM9304 

t Raytheon 


9304 

Signetics 


HL-LS SN54LS183 

tTI 


SN74LS183 

Tl 


TTL-H 54H183 

t Fairchild 


74H183 

Fairchild 


HD74H183 

Hitachi 


SN54H183 

tTI 


SN74H183 

Tl 


Dual Full Adder/Full Subtracter 

TTL M54401 

Mitsubishi 


Quad Serial Adder/Subtractor 

TTL-LS AM25LS15C 

AMD 


AM25LS15M 

tAMD 


SN54LS385 

tAMD 


SN74LS385 

AMD 


SN54LS385 

t Motorola 


SN74LS385 

Motorola 


25LS15C 

Raytheon 


25LS15M 

t Raytheon 


9LS38^ 

Raytheon 

(554) 

9LS385M 

t Raytheon 

(554) 

54LS385 

t Raytheon 

(554) 

74LS385 

Raytheon 

(554) 

SN54LS385 

tTI 


SN74LS385 

Tl 



4-bit BCD Arithmetic Unit (add, subtract, compare) 
TTL-S N82S82 Signetics 


Arithmetic Functions (Cont’d.) 


70 


80 


90 


too 


110 


120 


130 


Binary Multiplier (2x4) Parallel, Serial Output 

TTL-LS 9LS261C Raytheon 

9LS261M t Raytheon 

54LS261 t Raytheon 

74LS261 Raytheon 

54LS261 t Signetics 

74LS261 Signetics 

SN54LS261 tTI 

SN74LS261 Tl 

Binary Multiplier (4x2) 



HL 9344C 

Fairchild 


9344M 

t Fairchild 


Binary Multiplier (4x4) Three-State 



HL-S SN74S274 

Tl 


1 4-bit Multiplier, Three-State (two ICs to a set, 7875A 

and 7875B) 



HL DM7875 

t National 


DM8875 

National 


Binary Multiplier (4x4) Parallel (used with 54/74285) 

TTL DM54284 

t National 


SN54284 

tTI 


SN74284 

Tl 


Binary Multiplier (4x4) Parallel (used with 54/74284) 

HL SN54285 

tTI 


SN74285 

Tl 


Multiplier (8x1) Serial/Parallel 2's Complement 


HL-LS AM25LS14C 

AMD 


AM25LS14M 

tAMD 


SN54LS384 

tAMD 


SN74LS384 

AMD 


SN54LS384 

t Motorola 


SN74LS384 

Motorola 


25LS14C 

Raytheon 


25LS14M 

t Raytheon 


9LS384C 

Raytheon 

(551) 

9LS384M 

t Raytheon 

(551) 

54LS384 

t Raytheon 

(551) 

74LS384 

Raytheon 

(551) 

8-bit Parallel Byte Multiplier 



HL SBP9708C 

Tl 


SBP9708M 

tTI 


HL-LS SN54LS384 

tTI 


SN74LS384 ' 

Tl 


8-Bit Serial/Parallel Register (for use with 


25LS14/74LS384) 



TTL-LS AM25LS22C 

AMD 


AM25LS22M 

tAMD 


SN54LS322 

tAMD 


SN74LS322 

AMD 


54LS322 

tMMI 


74LS322 

MMI 


SN54LS322 

t Motorola 


SN74LS322 

Motorola 


25LS22C 

Raytheon 


25LS22M 

t Raytheon 


SN54LS322A 

Tl 


SN74LS322A 

Tl 


2's Complement Multiplier (4x2) 



TTL AM2505C 

AMD 


AM2505M 

tAMD 


RC2505 

Raytheon 


RM2505 

t Raytheon 


HL-S AM25S05C . 

AMD 


AM25S05M 

tAMD 


93S43C 

Fairchild 


93S43M 

t Fairchild 



140 


150 


160 


170 


180 


190 


200 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


DIGITAL-TTL(Cont’d) 


Arithmetic Functions (Cont’d.) 


2’s Complement Multiplier (8x8) 

HL-LS AM25LS2516C AMD 

AM25LS2516M fAMD 


TTL 

57558 

67558 

t 


57558-1 

67558-1 

MPY8AJ 

t 


MPY8AJM 

MPY8HJ 

t 


MPY8HJM 

f 



2’S Complement Multiplier/ Accumulator/Divkler (8x8) 

HL 57508 tMMI (498) 

67508 MMI (498) 


2’s Complement Multiplier (8x8), Pipelined 
TTL 57559 tMMI 

67559 MMI 


2’s Complement Multiplier (8x8) with Accumulator 
JJl TDC1008J TRW 

TDC1008JM tTRW 


2’s Complement Multiplier (12x12. ‘H’ version allows 
unsigned magnitude inputs as well) 

TTL MPY12AJ TRW 

MPY12AJM tTRW 

MPY12HJ TRW 

MPY12HJM tTRW 


2’s Complement Multiplier (12x12) with Accumulator 
HL TDC1003J TRW 

TDC1003JM tTRW 

TDC1009J TRW 

TDC1009JM tTRW 


2’S Complement Multipier (16x16. "H” version allows 
unsigned magnitude inputs as well) 

TTL MPY16 MMI 

MPY16AJ TRW 

MPY16AJM tTRW 

MPY16HJ TRW 

MPY16HJM tTRW 


2’s Complement Multiplier (16x16) with Accumulator 
HL TDC1010J TRW 

TDC1010JM tTRW 


2’s Complement Multiplier/ Accumulator/Divider 
(16x16) 


57516 

tMMI 

(498) 

67516 

MMI 

(498) 

57518 

tMMI 

(498) 

67518 

MMI 

(498) 


2's Complement Multiplier (24x24. Allows unsigned 

magnitude inputs also) 



TTL MPY24HJ 


TRW 

MPY24HJM 

tTRW 

TTL-S MPY24AJ 


TRW 

7-bit Slice Wallace Tree (to build multipliers) 

TTL-LS SN54LS275 

tTI 

SN74LS275 


Tl 

m-S SN54S275 

t 

Tl 

SN74S275 


Tl 


4-bit ALL) with Look-ahead Carry 

HL 9340C AMD 

9340M . tAMD 

9340C Fairchild 

9340M t Fairchild 


Register/ Arithmetic Logic Unit 
HL-LS SN54LS681 


(Continued) 


Arithmetic Functions (Cont’d.) 

TTL-LS 

(Cont’d.) 

SN74LS681 

Tl 

j Arithmetic Logic Unit/Function Generator I 

TTL 9341 C 

AMD • 

9341 M 

tAMD 

AM2506C 

AMD 

AM2506M 

tAMD 

SN54181 

tAMD 

SN74181 

AMD 

9341 C 

Fairchild 

9341 M 

t Fairchild 

54181 

t Fairchild 

74181 

t Fairchild 

ZN54181 

t Ferranti 

ZN74181 

Ferranti 

HD2547 

Hitachi 

M53381 

Mitsubishi 

MC54181 

Motorola 

MC74181 

Motorola 

DM54181 

t National 

DM74181 

National 

iuPB74181 

NEC America 

RC2506 

Raytheon 

RM2506 

t Raytheon 

RC9341 

Raytheon 

RM9341 

t Raytheon 

54181 

t Signetics 

74181 

Signetics 

SN54181 

tTI- 

SN74181 

Tl 

TTL-LS AM25LS181C 

AMD 

AM25LS181M 

tAMD 

SN54LS181 

tAMD 

SN74LS181 

AMD 

9LS181C 

Fairchild 

9LS181M 

t Fairchild 

54LS181 

t Fairchild 

74LS181 

Fairchild 

SN54LS181 

t Motorola 

SN74LS181 

Motorola 

9LS181C 

Raytheon 

9LS181M 

t Raytheon 

54LS181 

t Raytheon 

74LS181 

Raytheon 

25LS181C 

Raytheon 

25LS181M 

t Raytheon 

54LS181 

t Signetics 

74LS181 

Signetics 

SN54LS181 

tTI. 

SN74LS181 

Tl 

TTL-S SN54S181 

tAMD 

SN74S181 

AMD 

93S41C 

Fairchild 

93S41M 

t Fairchild 

HD74S181 

Hitachi 

M5S181 

Mitsubishi 

54S181 

t Signetics 

74S181 

Signetics 

SN54S181 

tTI 

SN74S181 

Tl 

I Arithmetic Logic Unit/Function Generator I 

HL-LS AM25LS2517C 

AMD 

AM25LS2517M 

AMD 

AM25LS381C 

AMD 

AM25LS381M 

tAMD 

SN54LS381 

tAMD 

SN74LS381 

AMD 

SN54LS381 

tTI 


(Continued) 



Arithmetic Functions (Cont’d.) 

TTL-LS (Conf’d.) 

SN74LS381 Tl 

SN54LS382 tTI 

SN74LS382 Tl 

HL-S 54S381 t 

74S381 

70 57S581 t 

67S581 

57S582 t 

67S582 

SN54S381 t 

SN74S381 

Look-ahead Carry Generator 

TTL 9342C AMD 

9342M tAMD 

gg SN54182 tAMD 

SN74182 AMD 

9342C Fairchild 

9342M t Fairchild 

541 82 t Fairchild 

74182 Fairchild 

HD74182 Hitachi 

M53382 Mitsubishi 

MC54182 t Motorola 

MC74182 Motorola 

go ^PB74182 NEC America 

DM54182 t National 

DM74182 National 

RC9342 Raytheon 

RM9342 t Raytheon 

54182 tSignetics 

74182 Signetics 

SN54182 tTI 

SN74182 Ti 

TTL-S 93S42C Fairchild 

100 93S42M t Fairchild 

HD74S182 Hitachi 

M5S182 Mitsubishi 

54S182 tMMI 

74S182 MMI 

DM74S182 National 

54S182 tSignetics 

74S182 Signetics 

SN54S182 tTI 

SN74S182 Tl 

^ Look Ahead Carry Generator (8-Group) 

TTL-S 57S583 tMMI 

67S583 MMI 

57S584 tMMI 

67S584 MMI 

57S585 tMMI, 

67S585 MMI 

Register /Arithmetic Logic Unit 

HL-LS AM25LS281C AMD 

AM25LS281M tAMD 

SN54LS281 tAMD 

SN74LS281 AMD 

SN54LS681 tTI 

SN74LS681 Tl 

HL-S DM74S281 N 

SN54S281 tT 

SN74S281 T 

Arithmetic Logic Element 

TTL MC7260 Motorola 

130 MC8260 t Motorola 

RC8260 Raytheon 

(Continued) 



t Military Temperature Range (-55" to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


DIGITAL-TTL (Cont’d) 


Arithmetic Functions (Cont’d.) 


TTL 

RM8260 

N8260 

S8260 

(Cont’d.) 
t Raytheon 

Signetics 
t Signetics 

Fast Carry Extender (for 8260) 

TTL MC7261 

Motorola 


MC8261 

t Motorola 


RC8261 

Raytheon 


RM8261 

t Raytheon 


N8261 

Signetics 


S8261 

t Signetics 


Arithmetic and Logic Shift Matrix, Bit and Byte Masking 

HL-S 9405AC 

Fairchild 

(1893) 

9405AM 

t Fairchild 

(1893) 

4-bit Microprocessor Slice (ALU) 

TTL-LS .SN54LS481 

tTI 


. SN74LS481 

Tl 


m-S AM2901C 

AMD 


AM2901M 

tAMD 


AM2901AC 

AMD 


AM2901AM 

tAMD 


, AM2903C 

AMD 


AM2903M 

tAMD 


F2901AC 

Fairchild 

(1893) 

F2901AM 

t Fairchild 

(1893) 

F2903C 

Fairchild 


F2903M 

t Fairchild 


9409AC 

Fairchild 


9409AM 

t Fairchild 


9413 

Fairchild 


3002 

Intel 


M3002 

t Intel 


2901 AC 

MMI 


2901AM 

tMMI 


5701 

t MMI ' 


6701 

MMI 


MC2901 

Motorola 


MC2901AC 

Motorola 


MC2901AM 

t Motorola 


MC2903C 

Motorola 


MC2903M 

t Motorola 


IDM2901AC 

National 

(286) 

IDM2901AM 

t National 

(286) 

nPB2901A 

NEC Micro 


AM2901C 

Raytheon 


AM2901M 

t Raytheon 


AM2901AC 

Raytheon 


AM2901AM 

t Raytheon 


N2901-1 

Signetics 


N3002 

Signetics 


S3002 

t Signetics 


SN74S481 

Tl 


4-bit Magnitude Comparator 

TTL DM7200 

t National 


DM8200 

National 


, N8269 

Signetics 


S8269 

t Signetics 


TD3502A 

Toshiba 


4-bit Magnitude Comparator, Separate A=B Output 

TTL 9324C 

AMD 


9324M 

tAMD 


5485 

t Fairchild 


7485 

Fairchfld 


9324C 

Fairchild 


9324M 

t Fairchild 


ZN5485 

t Ferranti' 


ZN7485 

Ferranti 



(Continued) 


Function Device 

Source 

Line 

Arithmetic Functions (Cont’d.) 


HL 

(Cont’d.) 


HD7485 

Hitachi 


M53285 

Mitsubishi 

70 

MC5485 

t Motorola 


MC7485 

Motorola 


MC8324 

Motorola 


MC9324 

t Motorola 


DM5485 

t National 


DM7485 

National . 


HPB7485 

NEC America 


5485 

t Signetics 


7485 

Signetics 


N9324 

Signetics 

80 

S9324 

t Signetics 


SN5485 

tTI 


SN7485 

Tl 


HL-LS 9LS85C 

Fairchild 


54LS85 

t Fairchild 


74LS85 

Fairchild 


SN54LS85 

t Motorola 


SN74LS85 

Motorola 


DM54LS85 

t National 


DM74LS85 

National 

90 

9LS85C 

Raytheon 


9LS85M 

t Raytheon 


54LS85 

t Raytheon 


74LS85 

Raytheon 


54LS85 

t Signetics 


74LS85 

Signetics 


SN54LS85 

tTI 


SN74LS85 

Tl 


TTL-S M5S685 

Mitsubishi 


54S85 

t Signetics 

100 

74S85 

Signetics 


SN54S85 

tTI 


SN74S85 

Tl 


Dual 4-bit Magnitude Comparator 


TTL MC4021 

Motorola 


MC4022 

Motorola 


MC4321 

t Motorola 


MC4322 

t Motorola 


6-bit, Unified Bus Comparator, Active Pull Up 


TTL DM7131 

t National 

110 

DM8131 

National • 


6-bit Unified Bus Comparator, Open Collector 


m DM7136 

t National 


DM8136 

National 


6-bit Identity Comparator 



m DM7160 

t National 


DM8160 

National 


TTL-S 93S46C 

Fairchild 


93546M 

t Fairchild 


6-bit Identity Comparator, Open Collector 

120 

m-S 93S47C 

Fairchild 


93S47M 

t Fairchild 


8-bit Comparator 



HL-LS AM25LS2521C 

AMD 


AM25LS2521M 

tAMD 


8-Bit 2’s Complementor 



TTl-S 57S587 

tMMI 


67S587 

MMI 


8-Bit Incrementor 



m-S 57S586 

tMMI 

130 

67S586 

MMI 



Arithmetic Functions (Cont’d.) 

8-Bit Double Incrementor 


m-S 57S588 

tMMI 

67S588 

MMI 

I 8-Bit Incrementor, Decrementor, and 2’s 

Complementor 


TTL-S 57S589 

tMMI 

67S589 

MMI 

10-bit Identity Comparator 


m DM7130 

t National 

DM8130 

National 

Buffers/ Inverters 

Quad Gated Buffer, Three-State 


m 54125 

t Fairchild 

74125 

Fairchild 

HD74125 

Hitachi 

M53325 

Mitsubishi 

DM7093 

t National 

DM8093 

National 

DM54125 

t National 

DM74125 

National 

54125 

t Signetics 

74125 

Signetics 

SN54125 

tTI 

SN74125 

Tl 

SN54425 

tTI 

SN74425 

Tl 

m-LS 9LS125C 

Fairchild 

9LS125M 

Fairchild 

54LS125 

t Fairchild 

74LS125 

Fairchild 

SN54LS125A 

t Motorola 

SN74LS125A 

Motorola 

DM54LS125 

t National 

DM74LS125 

National 

9LS125C 

Raytheon 

9LS125M 

t Raytheon 

54LS125 

t Raytheon 

74LS125 

Raytheon 

54LS125A 

t Signetics 

74LS125A 

Signetics 

SN54LS125A 

tTI 

SN74LS125A 

Tl 

Quad Gated Buffer, Three-State- (Inverted Control) I 

m 54126 

t Fairchild 

74126 

Fairchild 

HD74126 

Hitachi 

M53326 

Mitsubishi 

DM7094 

t National 

DM8094 

National 

DM54126 

t National 

DM74126 

National 

54126 

t Signetics 

74126 

Signetics 

SN54126 

tTI 

SN74126 

Tl 

SN54426 

tTI 

SN74426 

Tl 

m-LS 9LS126C 

Fairchild 

9LS126M 

t Fairchild 

54LS126 

t Fairchild 

74LS126 

Fairchild 

SN54LS126A 

t Motorola 

SN74LS126A 

Motorola 

DM54LS126 

t National 

DM74LS126 

National 

9LS126C 

Raytheon 


(Continued) 



t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


DIGITAL-TTL (Cont’d) 


Function Device 

Source 

Buffers/Inverters 

(Cont’d.) 

TTL-LS 

(Cont’d.) 

9LS126M 

t Raytheon 

54LS126 

t Raytheon 

74LS126 

Raytheon 

54LS126A 

t Signetics 

74LS126A 

Signetics 

SN54LS126A 

tTI 

SN74LS126A 

Tl 

Hex Buffer, Three-State 


TTL DM7095 

t National 

DM7097 

t National 

DM8097 

Naticmal 

DM8095 

National 

DM54365 

t National 

DM74365 

National 

DM54367 

t National 

DM74367 

National 

54365A 

t Signetics 

74365A 

Signetics 

54367A 

t Signetics 

74367A 

Signetics 

SN54365 

tTI 

SN74365 

Tl 

SN54367 

tTI 

SN74367 

Tl 

TTL-LS 9LS365C 

Fairchild 

9LS365M 

t Fairchild 

9LS367C 

Fairchild 

9LS367M 

t Fairchild 

54LS365 

t Fairchild 

74LS365 

Fairchild 

54LS367 

t Fairchild 

74LS367 

FairdiSd 

HD74LS367 

Hitachi 

SN54LS365A 

t Motorola 

SN74LS365A 

Motorola 

SN54LS367A 

t Motorola 

SN74LS367A 

Motorola 

DM54LS365 

t National 

DM74LS365 

National 

DM54LS367 

t National 

DM74LS367 

National 

HPB74LS36S 

NEC America 

|iPB74LS367 

NEC America 

9LS365C 

Raytheon 

9LS365M 

t Raytheon 

54LS365 

t Raytheon 

74LS365 

Raytheon 

9LS367C 

Raytheon 

9LS367M 

t Raytheon 

54LS367 

(Raytheon 

74LS367 

Raytheon 

54LS365A 

t Signetics 

74LS365A 

Sigietics 

54LS367A 

t Signetics 

74LS367A 

Signetics 

SN54LS365A 

tTI 

SN74LS365A 

Tl 

SN54LS367A 

tTI 

SN74LS367A 

Tl 

TTL-S MB485 

Fujitsu 

MB487 

Fujitsu 

MC8T95 

Motorola 

MC8T97 

Motorola 

N8T95 

Signetics (2295) 

S8T95 

(Signetics (2295) 

N8T97 

Signetics (2295) 

S8T97 

(Signetics (2295) 


(Continued) 

t Military Temperature Range (- 

55” to 125”C) 


Line 

Function Device 

Source 

Line 

Function Device 

Source 


Buffers/inverters 

(Cont’d.) 


Buffers/Inverters 

(Cont’d.) 


HL-S 

(Cont'd.) 


m-s 

(Cont’d.) 


74S365 

Signetics 

70 

9S04AC 

Fairchild 


74S367 

Signetics 


9S04AM 

( Fairchild 


Octal Buffer, Three-State 



HD/4S04 

Hitachi 


TTL-LS DM71 LS95 

(AMD 


M5S004 

DM74S04 

Mitsubishi 

National 


DM81 LS95 

AMD 



DM71 LS97 

DM81 LS97 

DM71 LS95 

tAMD 

AMD 

(National 


54S04 

74S04 

N8T93 

SN54S04 

( Signetics 

Signetics 

Signetics 

(Tl 

10 

OM81LS95 

DM71 LS97 

National 

(National 

National 


SN74S04 

Tl 


DM81 LS97 

80 

Hex Inverter, Open Collector 

TTL 5405 

7405 

901 7C 

( Fairchild 


Octal (Dual Quad), Buffer (Driver), Hysteresis, 



Three-State. See Octal Bus Drivers under 


Fairchild 


Miscellaneous 



901 7M 

( Fairchild 

Ferranti 


Hex Inverter 



ZN5405 


HL 5404 

( Fairchild 


ZN7405 

Ferranti 


7404 

Fairchild 


HD7405 

Hitachi 

20 

901 6C 

Fairchild 


M53205 

MitsiMii 

901 6M 

( Fairchild 


MC5405 

( Motorola 


ZN5404 

( Ferranti 


MC7405 

Motorola 


ZN7404 

Ferranti 

90 

DM5405 

(National 


HD7404 

Hitachi 


DM7405 

National 


M53204 

Mitsubishi 


iuPB7405 

NEC America 


MC5404 

( Motorola 


5405 

(Signetics 


MC7404 

Motorola 


N8T90 

Signetics 


> DM5404 

( National 


S8T90 

(Signetics 


DM7404 

National 


7405 

Signetics 

30 

DM901 6C 

National 


SN5405 

(Tl 

pPB7404 

NEC America 


SN7405 

Tl 

- 

7404 

Signetics 


TD3405 

Toshiba 


5404 

( Signetics 

100 

7405 

TRW 


SN5404 

(Tl 


TTL-LS 9LS05C 

Fairchild 


SN7404 

Tl 


9LS05M 

( Fairchild 


TD3404 

Toshiba 


54LS05 

( Faircfiild 


TTL-LS 9LS04C 

Fairchild 


74LS05 

Fairchild 


9LS04M 

( Fairchild 


HD74LS05 

Hitachi 


54LS04 

( Fairchild 


SN54LS05 

( Motorola 

40 

74LS04 

Fairchild 


SN74LS05 

Motorola 

HD74LS04 

Hitachi 


DM54LS05 

( National 


SN54LS04 

( Motorola 


DM74LS05 

National 


SN74LS04 

Motorola 

110 

(iPB74LS05 

NEC America 


DM54LS04 

( National 


9LS05C 

Raytheon 


DM74LS04 

National 


9LS05M 

(Raytheon 


HP874LS04 

NEC America 


54LS05 

(Raytheon 


9LS04C 

Raytheon 


74LS05 

Raytheon 


9LS04M 

( Raytheon 


54LS05 

(Signetics 


54LS04 

(Raytheon 


74LS05 

Signetics 

50 

74LS04 

Raytheon 


SN54LS05 

(Tl 

54LS04 

(Signetics 


SN74LS05 

Tl 


74LS04 

Signetics 

120 

m-H 54H05 

( Fairchild 


SN54LS04 

(Tl 

74H05 

Fairchild 


SN74LS04 

Tl 


MC3009 

Motorola 


HL-H 54H04 

t Fairchild 


MC3109 

( Motorola 


74H04 

Fairchild 


DM54H05 

( National 


HD2563 

Hitachi 


DM74H05 

National 


MC3008 

■ Motorola 


54H05 

(Signetics 


MC3108 

( Motorola 


74H05 

Signetics 

60 

DM54H04 

( National 


SN54H05 

(Tl 


DM74H04 

National 


SN74H05 

Tl 


I1PB74H04 

NEC America 


TTL-S 54S05 

( Fairchild 


54H04 

( Signetics 

130 

74S05 

Fairchild 


74H04 

Signetics 


9S05AC 

Fairchild 


SN54H04 

(Tl 


9S05AM 

( Fairchild 


SN74H04 

Tl 


HD74S05 

Hitachi 


TTL-S 54S04 

t Fairchild 


M5S005 

Mitsubishi 


74S04 

Fairchild 


DM74S05 

National 



(Continued) 



(Continued) 


140 


150 


160 


170 


180 


190 


200 


‘ Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont’d) 


Functon Device 

Source 

Line 

Function Device 

Source 

Buffers/Inverters 

(Cont’d.) 


Buffers/Inverters 

(Cont’d.) 

TTL-S 

(Cont'd.) 


Octal Inverter, Three-State 


54S05 

t Signetics 


TTL-LS DM71 LS96 

tAMD 

74S05 

Signetics 


DM81 LS96 

AMD 

N8T94 

Signetics 


DM71 LS98 

tAMD 

SN54S05 

tTI 


DM81 LS98 

AMD 

SN74S05 

Tl 


DM71 LS96 

. t National 




DM81 LS96 

National 

Hex Inverter, Three-State 



DM71 LS98 

t National 

HL DM7096 

t National 


DM81 LS98 

National 

DM8096 

National 




DM7098 

t National 

10 

Octal (Dual Quad) inverter (Driver) Hysteresis, 

' DM8098 

National 


Three-State. See Octal Bus Drivers under 

DM54366 

t National 


Miscellaneous 


DM74366 

National 




DM54368 

t National 


1 Counters, Binary Count Up 

DM74368 

National 


4-bit Binary Counter, Ripple 


54366A 

t Signetics 


TTL 5493 

t Fairchild 

74366A 

Signetics 


7493 

Fairchild 

54368A 

t Signetics 


9305C 

Fairchild 

74368A 

Signetics 


9305M 

t Fairchild 

SN54366 

tTI 

20 

54293 

t Fairchild 

SN54368 

tTI 


74293 

Fairchild 

SN74366 

Tl 


ZN5493 . 

t Ferranti 

SN74368 

Tl 


ZN7493 

Ferranti 

TTL-LS 9LS366C 

Fairchild 


HD7493A 

Hitachi 

9LS366M 

t Fairchild 


HD74293 

Hitachi 

9LS368C 

Fairchild 


M5393 

Mitsubishi 

9LS368M 

t Fairchild 


M53293 

Mitsubishi 

54LS366 

t Fairchild 


M53493 

Mitsubishi 

74LS366 

Fairchild 


MC5493 

t Motorola 

54LS368 

t Fairchild 

30 

MC7493 

Motorola 

74LS368 

Fairchild 


MC54293 

t Motorola 

HD74LS368 

Hitachi 


MC74293 

Motorola 

SN54LS366A 

t Motorola 


DM5493 

t National 

SN74LS366A 

Motorola 


DM7493 

National 

SN54LS368A 

t Motorola 


5493 

t Signetics 

SN74LS368A 

Motorola 


7493 

Signetics 

DM54LS366 

t National 


SN5493A 

tTI 

DM74LS366 

National 


SN7493A 

Tl 

DM54LS368 

t National 


SN54293 

tTI 

DM74LS368 

National 

40 






TD3505A 

Toshiba 

HPB74LS366 

NEC America 


TD3493 

Toshiba 

HPB74LS368 

NEC America 




9LS366C 

Raytheon 


HL-LS 9LS93C 

Fairchild 

9LS366M 

t Raytheon 


9LS93M 

t Fairchild 

54LS366 

t Raytheon 


9LS293C 

Fairchild 

74LS366 

Raytheon 


9LS293M 

t Fairchild 

9LS368C 

Raytheon 


54LS93 

t Fairchild 

9LS368M 

t Raytheon 


74LS93 

Fairchild 

54LS368 

t Raytheon 


54LS293 

t Fairchild 

74LS368 

Raytheon 

50 

74LS293 

Fairchild 

54LS366A 

t Signetics 


SN54LS93 

t Motorola 

74LS366A 

Signetics 


SN74LS93 

Motorola 

54LS368A 

t Signetics 


SN54LS293 

t Motorola 

74LS368A 

Signetics 


SN74LS293 

Motorola 

SN54LS366A 

tTI 


DM54LS93 

t National 

SN74LS366A 

Tl 


DM74LS93 

National 

SN54LS368A 

tTI 


DM54LS293 

t National 

SN74LS368A 

Tl 


DM74LS293 

National 




9LS93C 

Raytheon 

TTL-S MB486 

Fujitsu 


9LS93M 

t Raytheon 

MB488 

Fujitsu 

60 

54LS93 

t Raytheon 

MC8T96 

Motorola 


74LS93 

Raytheon 

MC8T98 

Motorola 


54LS93 

t Signetics 

N8T96 

Signetics (2295) 


74LS93 

Signetics 

S8T96 

t Signetics (2295) 


54LS293 . 

t Signetics 

N8T98 

Signetics (2295) 


74LS293 

Signetics 

S8T98 

t Signetics (2295) 


SN54LS93 

tTI 

74S366 

Signetics 


SN74LS93 

Tl 

74S368 

Signetics 



(Continued) 


Source 


Counters, Binary Count Up 
(Cont’d.) 


70 


80 


90 


100 


110 


120 


130 


TTL-LS 

(Cont’d.) 

SN54LS293 

tTI 

SN74LS293 

Tl 

Dual 4-bit Binary Counter, Ripple (Dual 54/7493A) 

HL SN54393 

tTI 

SN74393 

Tl 

TTL-LS 9LS393C 

Fairchild 

9LS393M 

t Fairchild 

54LS393 

t Fairchild 

74LS393 

Fairchild 

SN54LS393 

t Motorola 

SN74LS393 

Motorola 

74LS393 

Signetics 

SN54LS393 

tTI 

SN74LS393 

Tl 

Binary Counter/Latch (Divide-by-2, 4, 8, 16), Preset 

Input 


TTL 54177 

t Fairchild 

74177 

Fairchild 

54197 

Fairchild 

74197 

Fairchild 

ZN54197 

t Ferranti 

ZN74197 

Ferranti 

HD74177 

Hitachi 

HD74197 

Hitachi 

M53377 

Mitsubishi 

MC7281 

Motorola 

MC8281 

Motorola 

MC54177 

t Motorola 

MC74177 

Motorola 

MC54197 

t Motorola 

MC74197 

Motorola 

DM7281 

t National 

DM8281 

National 

DM7291 

t National 

DM8291 

National 

DM54197 

t National 

■DM74197 

National 

DM54177 

t National 

DM74177 

National 

RC8281 

Raytheon 

RC8291 

Raytheon 

RM8281 

t Raytheon 

RM8291 

t Raytheon 

N8281 

Signetics 

S8281 

t Signetics 

N8291 

Signetics 

S8291 

t Signetics 

74177 

Signetics 

74197 

Signetics 

SN54177 

tTI 

SN74177 

Tl 

SN54197 

tTI 

SN74197 

Tl 

TTL-LS 9LS197C 

Fairchild 

9LS197M 

t Fairchild 

54LS197 

t FaircNId 

74LS197 

Fairchild 

SN54LS197 

t Motorola 

SN74LS197 

Motorola 

DM54LS197 

t National 

DM74LS197 

National 

9LS197C 

Raytheon 

9LS197M 

t Raytheon 

54LS197 

t Raytheon 

74LS197 

Raytheon 

74LS197 

Signetics 

SN54LS197 

tTI 


(Continued) 


140 


150 


160 


170 


180 


190 


200 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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ODinn U0I109I8Q JSlSeiAl 


1C MASTER 


DIGITAL-TTL (Cont’d) 


Counters, Binary Count Up 
(Cont’d.) 


HL-LS 

(Cont’d.) 

SN74LS197 

T! 

TTL-S 74S197 

Signetics 

N82S91 

Signetics 

SN54S197 

tTI 

SN74S197 

Tl 

Dual Binary Counter, Synchronous 


m MC4053 

Motorola 

MC4353 

t Motorola 

MC54453 

t Motorola 

MC74453 

Motorola 

Binary Counter, Synchronous, Preset Input | 

(Synchronous Clear) 


TTL SN54153 

lAMD 

SN74163 

AMD 

54163 

t Fairchild 

74163 

Fairchild 

ZN54163 

t Ferranti 

ZN74163 

Ferranti 

HD74163 

Hitachi 

M53363 

Mitsubishi 

MC54163 

t Motorola 

MC74163 

Motorola 

DM54163 

t National 

DM74163 

National 

54163 

Signetics 

74163 

Signetics 

SN54'163 

tTI 

SN74163 

Tl 

HL-LS AM25LS163C 

AMD 

AM25LS163lyl 

tAMD 

SN54LS163 

tAMD 

SN74LS163 

AMD 

9LS163C 

Fairchild 

9LS163M 

t Fairchild 

54LS163 

t FaircWld 

74LS163 

Fairchild 

HD74LS163A 

Hitachi 

SN54LS163A 

t Motorola 

SN74LS163A 

Motorola 

DM54LS163 

t National 

DM74LS163 

National 

9LS163C 

Raytheon 

9LS163M 

t Raytheon 

25LS163C 

Raytheon 

25LS163M 

t Raytheon 

54LS163 

(Raytheon 

74LS163 

Raytheon 

54LS163A 

t Signetics 

74LS163A 

Signetics 

SN54LS163A 

tTI 

SN74LS163A 

Tl 

HL-S SN54S163 

tTI 

SN74S163 

Tl 

Binary Counter, Synchronous, Preset Input 

(Asynchronous Clear) 


HL SN54161 

(AMD 

SN74161 

AMD 

931 6C 

AMD 

931 6M 

(AMD 

931 6C 

Fairchild 

931 6M 

t Fairchild 

54161 

t Fairchild 

74161 

Fairchild 

ZN54161 

t Ferranti 

ZN74161 

Ferranti 

HD74161 

Hitachi 


(Continued) 


Counters, Binary Count Up 
(Cont’d.) 

m 

(Cont’d.) 

M53361 

Mitsubishi 

MC8316 

Motorola 

MC9316 

t Motorola 

MC54161 

t Motorola 

MC74161 

Motorola 

DM54161 

(National 

DM74161 

National 

DM8316 

t National 

DM9316 

National 

HPB74161 

NEC America 

RC9316 

Raytheon 

RM3316 

(Raytheon 

« 54161 

(Signetics 

74161 

Signetics 

9316 

Signetics 

SN29316 

Tl 

SN39316 

tTI 

SN54161 

(Tl 

SN74161 

Tl 

TTL-LS AM25LS161C 

AMD 

AM25LSI61M 

(AMD 

SN54LS161 

(AMD 

SN74LS161 

AMD 

9LS161C 

Fairchild 

9LS161M 

t Fairchild 

54LS161 

t Fairchild 

74LS161 

Fairchild 

HD74LS161A 

Hitachi 

SN54LS161A 

t Motorola 

SN74LS161A 

Motorola 

mP074LS161 

NEC America 

DM54LS161 

(National 

DM74LS161 

National 

9LS161C 

Raytheon 

9LS161M 

(Raytheon 

25LS161C 

Raytheon 

25LS161M 

(Raytheon 

54LS161 

(Raytheon 

74LS161 

Raytheon 

54LS161A 

(Signetics 

74LS161A 

Signetics 

SN54LS161A 

(Tl 

SN74LS161A 

Tl 

TTL-S SN54S161 

(AMD 

SN74S161 

AMD 

93S16C 

AMD 

93S16M 

(AMD 

93S16C 

Fairchild 

93S16M 

( Fairchild 

Binary Counter/Register with multiplexed output, 

three-state 

TTL-LS SN54LS691 

(Tl 

SN74LS691 

T! 

SN54LS693 

(Tl 

SN74LS693 

Tl 

1 B^ary Counter, Synchronous, Preset Input, Low-Power I 

TTL N8293 

Signetics 

S8293 

(Signetics 

Binary Counter, Synchronous (both conventional and 

three state outputs) Preset Input 

HL DM7556 

( National 

DM8556 

National 


Function Device 

Source 

Line 

Counters, Binary, Count 


1 Up/Down 



1 Binary Up/Down Counter, Synchronous with mode 


control 



TTL N8284 

AMD 


S8284 

(AMD 


AM2501C 

AMD 


AM2501M 

(AMD 


RC8284 

Raytheon 


RM8284 

(Raytheon 

140 

N8284 

Signetics 


S8284 

( Signetics 


I Binary Up/Down, Synchronous, Preset Input with 


mode control 



TTL 54191 

( Fairchild 


74191 

Fairchild 


ZN54191 

( Ferranti 


ZN74191 

Ferranti 


HD74191 

Hitachi 


M53391 

Mitsubishi 

150 

MC54191 

( Motorola 


MC74191 

Motorola 


DM54191 

(National 


DM74191 

National 


54191 

( Signetics 


74191 

Signetics 


SN54191 

(Tl 


SN74191 

Tl 


TTL-LS AM25LS191C 

AMD 


AM25LS191M 

(AMD 

160 

SN54LS191 

(AMD 


SN74LS191 

AMD 


9LS191C 

Fairchild 


9LS191M 

( Fairchild 


54LS191 

( Fairchild 


74LS191 

Fairchild 


SN54LS191 

( Motorola 


SN74LS181 

Motorola 


E)M54LS191 

(National 


DM74LS191 

National 

170 

9LS191C 

Raytheon 


9LS191M 

(Raytheon 


25LS191C 

Raytheon 


25LS191M 

(Raytheon 


54LS191 

(Raytheon 


74LS191 

Raytheon 


54LS191 

( Signetics 


74LS191 

Signetics 


SN54LS191 

(Tl 


SN74LS191 

Tl 

180 

I Binary Up/Down, Synchronous, Preset Input (2 


Clocks) 



TTL 9366C 

AMD 


9366M 

(AMD 


SN54193 

(AMD 


SN74193 

AMD 


54193 

( Fairchild 


74193 

Fairchild 


ZN54193 

( Ferranti 


ZN74193 

Ferranti 

190 

HD74193 

Hitachi 


M53393 

Mitsubishi 


MC54193 

( Motorola 


MC74193 

Motorola 


DM7563 

( National 


DM8563 

National 


DM54193 

( National 


DM74193 

National 


fiPB74193 

NEC America 


RC9366 

Raytheon 

200 

RM9366 

(Raytheon 



(Continued) 



t Military Temperature Range (~55‘ to 125“C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont’d) 


Function Device 

Source 

Counters, Binary, 

Count 

Up/Down 

(Cont’d.) 

ni 

(Cont’d.) 

54193 

t Signetics 

74193 

Signetics 

SN54193 

tTI 

SN74193 

Tl 

TD34193 ' 

Toshiba 

HL-LS AM25LS193C 

AMD 

AM26LS193M 

tAMD 

SN54LS193 

tAMD 

SN74LS193 

AMD 

9LS193C 

Fairchild 

9LS193M 

t Fairchild 

54LS193 

t Fairchild 

74LS193 

Fairchild 

SN54LS193 

t Motorola 

SN74LS193 

Motorola 

DM54LS193 

t National 

DM74LS193 

National 

fiPB74LS193 

NEC America 

9LS193C 

Raytheon 

9LS193M 

t Raytheon 

25LS193C 

Raytheon 

25LS193M 

t Raytheon 

54LS193 

t Raytheon 

74LS193 

Raytheon 

54LS193 

Signetics 

74LS193 

Signetics 

SN54LS193 

tTI 

SN74LS193 

Tl 

Binary Up/Down Counter, Synchronous, Preset Input, 

Mode Control, Look-ahead Carry 


HL-LS AM25LS169AC 

AMD 

Aiyl25LS169AM 

tAMD 

SN54LS169A 

tAMD 

SM74LS169A 

AMD 

9LS169C 

Fairchild 

54LS169 

t Fairchild 

74LS169 

Fairchild 

SN54LS169 

t Motorola 

SN74LS169 

Motorola 

DM54LS169 

t National 

DM74LS169 

National 

SN54LS169 

tTI 

' SN74LS169 

Tl 

SN54LS669 

tTI (1718) 

SN74LS669 

Tl (1718) 




mniii 

Binary Up/Down Counter, Synchronous, Preset Input, 

Three-State 


HL-LS AM25LS2569C 

AMD 

AM25LS2569M 

tAMD 

SN54LS569 

t Motorola 

SN74LS569 

Motorola 

Binary Up/Down Counter/Register with multiplexed 

three-state output 


HL-LS SN54LS697 

tTI 

SN74LS697 

Tl 

SN54LS699 

tTI 

SN74LS699 

Tl 


Function Device 

Source 

Counters, Binary, 

Count 

Up/Down 

(Cont’d.) 

4-bit Universal Shift Register, Binary Up/Down 

Counter, Synchronous 


HL-S SN74S291 

Tl 

Counters, Decade, 

, Count Up 

Decade, Counter, Divide-by-2 and by-5 

TTL 5490 

t Fairchild 

7490 

Fairchild 

54290 

t Fairchild 

74290 

Fairchild 

ZN5490 

t Ferranti 

ZN7490 

Ferranti 

HD7490A 

Hitachi 

HD74290 

Hitachi 

M53290 

Mitsubishi 

M53490 

Mitsubishi 

MC5490 

t Motorola 

MC7490 

Motorola 

MC54290 

t Motorola 

MC74290 

Motorola 

DM5490 

t National 

DM7490 

National 

5490 

t Signetics 

7490 

Signetics 

SN5490A 

tTI 

SN7490A 

Tl 

SN54290 

tTI 

SN74290 

Tl 

TD3501A 

Toshiba 

TD3490 

Toshiba 

TTL-LS 9LS90C 

Fairchild 

9LS90M 

t Fairchild 

9LS290C 

Fairchild 

9LS290M 

t Fairchild 

54LS90 

t Fairchild 

74LS90 

Fairchild 

54LS290 

t Fairchild 

74LS290 

Fairchild 

SN54LS90 

t Motorola 

SN74LS90 

Motorola 

SN54LS290 

t Motorola 

SN74LS290 

Motorola 

DM54LS90 

t National 

DM74LS90 

National 

DM54LS290 

t National 

DM74LS290 

National 


Raytheon 


t Raytheon 

54LS90 

t Raytheon 

74LS90 

Raytheon 

54LS90 

t Signetics 

74LS90 

Signetics 

54LS290 

t Signetics 

74LS290 

Signetics 

. SN54LS90 

tTI 

SN74LS90 

Tl 

SN54LS290 

tTI 

SN74LS290 

Tl 

Decade (Divide-by-2 and Divide-by-5) Counter/Latch, 

Ripple, Preset Input 


TTL 54176 

t Fairchild 

74176 

Fairchild 

54196 

t Fairchild 

74196 

Fairchild 

HD74176 

Hitachi 

HD74196 

Hitachi 

M53376 

Mitsubishi 

MC7280 

t Motorola 


Source 


Dual Binary Up/Down Counter, Synchronous, Preset 
Input 

TTL MC4055 Motorola 

MC4355 t Motorola 

MC54455 t Motorola 

MC74455 Motorola 


20 


40 


50 


60 


(Continued) 


Counters, Decade, Count Up 
(Cont’d.) 


70 


80 


90 


too 


110 


120 


130 


TTL 

(Cont’d.) 

MC54176 

t Motorola 

MC74176 

Motorola 

MC54196 

t Motorola 

MC74196 

Motorola 

DM7280 

t National 

DM8280 

National 

DM7290 

t National 

DM8290 

National 

DM54176 

t National 

DM74176 

National 

DM54196 

t National 

DM74196 

National 

RC8280 

Raytheon 

RC8290 

Raytheon 

RM8280 

t Raytheon 

RM8290 

t Raytheon 

N8'280 

Signetics 

N8290 

Signetics 

74176 

Signetics 

74196 

Signetics 

S8280 

t Signetics 

S8290 

t Signetics 

SN54176 

tTI 

SN74176 

Tl 

SN54196 

tTI 

SN74196 

Tl 

HL-LS 9LS196C 

FaircKId 

9LS196M 

t Fairchild 

54LS196 

t Fairchild 

74LS196 

Fairchild 

SN54LS196 

t Motorola 

SN74LS196 

Motorola 

DM54LS196 

t National 

DM74LS196 

National 

9L&196C 

Raytheon 

9LS196M 

t Raytheon 

54LS196 

t Raytheon 

74LS196 

Raytheon 

74LS196 

t Signetics 

SN54LS196 

tTI 

SN74LS196 

Tl 

HL-S N82S90 

Signetics 

SN54S196 

tTI 

SN74S196 

Tl 

Decade Counter, Synchronous, Preset Input 

(Asynchronous Clear) 


HL 931 OC 

AMD 

931 OM 

tAMD 

SN54160 

tAMD 

SN74160 

AMD 

9310C 

Fairchild 

9310M 

. tPakchiW 

54160 

t Fairchild 

74160 

Fairchild 

HD74160 

Hitachi 

M53360 

Mitsubishi 

MC8310 

Motorola 

MC9310 

Motorola 

MC54160 

t Motorola 

MC74160 

Motorola 

DM54160 

t National 

DM74160 

National 

DM8310 

National 

DM9310 

t National 

RC9310 

Raytheon 

RM9310 

t Raytheon 

54160 

t Signetics 


140 


150 


160 


170 


180 


190 


200 


t Military Temperature Range (-55° to T25°C) 


* Typical Values 
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iC MASTER 

DIGITAL-TTL (Cont’d) 


Function Device Source 


Counters, Decade, 
(Cont’d.) 

Count Up 

TTL 

(Cont'd.) 

74160 

Signetics 

9310 

Signelics 

SN29310 

Tl 

SN39310 

Tl 

SN54160 

tTI 

SN74160 

Tl 

TTL-LS AM25LS160C 

AMD 

AM25LS160M . 

tAMD 

SN54LS160 

tAMD 

SN74LS160 

AMD 

9LS160C 

Faircrfiild 

3LS160M 

t Fairchild 

54LS160 

t Fairchild 

74LS160 

Fairchild 

HD74LS160A 

Flitachi 

SN54LS160A 

t Motorola 

SN74LS160A 

Motorola 

DM54LS160 

t National 

DM74LS160 

National 

9LS160C 

Raytheon 

9LS160M 

t Raytheon 

25LS160C 

Rayttieon 

25LS160M 

t Raytheon 

54LS160 

t Raytheon 

74LS160 

Raylheon 

74LS160A 

Signetics 

SNS4LS160A 

tTI 

SN74LS160A 

Tl 

m-S SN54S160 

tAMD 

SN74S160 

AMD 

93S10C 

AMD 

93S10M 

tAMD 

93S10C 

FaircMd 

93S10M 

t Fairchild 

Decade Counter, Synchronous, Preset Input 
(Synchronous Clear) 

HL SN54162 

tAMD 

SN74162 

AMD 

54162 

t Fairchild 

74162 

Fairchild 

HD74162 

Hitachi 

M53362 

Mitsririshi 

MC54162 

t Motorola 

MC74162 

Motofhla 

DM54162 

t National 

DM74162 

National 

54162 

t Signetics 

74162 

Signetics 

SN54162 

tTI 

SN74162 

Tl 

ni-LS AM25LS162C 

AMD 

AM25LS162M 

tAMD 

SN54LS162 

tAMD 

SN74LS162 

AMD 

9LS162C 

Fairchild 

9LS162M 

t Fairchild 

54LS162 

t Fairchild 

74LS162 

Fairchild 

HM74LS162A 

Hitachi 

SN54LS162A 

t Motorola 

SN74LS162A 

Motorola 

DM54LS162 

t National 

OM74LS162 

National 

9LS162C 

Raytheon 

9LS162M 

t Raytheon 

25LS162C 

Raytheon 

25LS162M 

t Raytheon 

(Continued) 


Line Function Device Source Line 

Counters, Decade, Count Up 
(Cont’d.) 


TTL-LS 


(Cont’d.) 


54LS162 

t Raytheon 


74LS162 

Raytheon 


74LS162A 

Signetics 


SN54LS162A 

tTI 


SN74LS162A 

Tl 

TTL-S 





HHIlHi 

Decade Counter/Register with multiplexed output 

' HL-LS 

SN54LS690 

tTI 


SN74LS690 

Tl 


SN54LS692 

tTI 


SN74LS632 

Tl 


1 Decade Counter, Synchronous, Preset Input 

Low-Power 


HL N8292 

Spedcs 

S8292 

t Signetics 

j Decade Counter, Synchronous (troth conventional and 

three-state outputs). Preset Inputs 


HL DM7555 

t National 

DM8565 

National 

j Decade Counter, 10-line Output (resettable 2-10) 

TTL 931 9C 

Fairchild 

931 9M 

t Fairchild 

9320C 

FaircHId 

9320M 

t Fairchild 

Decade Counter 


TTL TC3504A 

Toshiba 

1 Dual Decade Counter, Synchronous 

TTL MC54452 

t Motorola 

MC74452 

Motorola 

1 Dual Decade Counter, Ripple (Dual 54/7490A) 

TTL MC4052 

Motorola 

MC4352 

t Motorola 

SN54390 

tTI 

SN54490 

tTI 

SN74390 

Tl 

SN74490 

Tl 

TTL-LS 9LS390C 

Fairchild 

54LS390 

t Fairchild 

74LS390 

Fairchild 

9LS490C 

Fairchild 

54LS490 

t Fairchild 

74LS490 

Fairchild 

SN54LS390 

t Motorola 

SN74LS390 

Motorola 

SN54LS490 

t Motorola 

SN74LS490 

Motorola 

74LS390 

Signetics 

74LS490 

Signetics 

SN54LS390 

tTI 

SN74LS390 

Tl 

SN54LS490 

tTI 

SN74LS490 

Tl 

Counters, Decade, 
Up/Down 

Count 

Decade Up/Down Counter, Synchronous 

m N8285 

AMD 

S8285 

tAMD 

RC8285 

Raytheon 

RM8285 

t Raytheon 

N8285 

Signetics 

S8285 

t Signetics 


Function Device 

Source 

Line 

Counters, Decade, 

Count 


Up/Down 

(Cont’d.) 


1 Decade Up/Down Counter, Synchronous, Preset, with 


Mode Control 



TTL 9306C 

AMD 


9306M 

tAMD 


54190 

t Fairchild 


74190 

Fairchild 


HD74190 

Hitachi 


M53390 

Mitsubishi 


MC54190 

t Motorola 

140 

MC74190 

Motorola 


DM54190 

t National 


DM74190 

National 


54190 

t Signetics 


74190 

Signetics 


SN54190 

tTI 


SN74190 

n 


TTL-LS AM25LS190C 

AMD 


AM25LS190M 

tAMD 


SN54LS190 

tAMD 

150 

SN74LS190 

AMD 


9LS190C 

Fairchild 


9LS190M 

t Fairchild 


54LS190 

t Fairchild 


74LS190 

Fairchild 


SN54LS190 

t Motorola 


SN74LS190 

Motorola 


DM54LS190 

t National 


DM74LS190 

National 


9LS190C 

Raytheon 

160 

9LS190M 

t Raytheon 


25LS190C 

Raytheon 


25LS190M 

t Raytheon 


54LS190 

t Raytheon 


74LS190 

Raytheon 


54LS190 

t Signetics 


74LS190 

Spetics 


SN54LS190 

tTI 


SN74LS190 

Tl 


1 Decade Up/Down Counter, Synchronous, Preset Input 

170 

(2 clocks) 



TTL 9360C 

AMD 


9360M 

tAMD 


SN54192 

tAMD 


SN74192 

AMD 


54192 

t FaircWld 


74192 

Fairchild 


ZN54192 

t Ferranti 


ZN74192 

Ferranti 


HM74192 

Hitachi 

180 

M53392 

Mitsubishi 


MC54192 

t Motorola 


MC74192 

Motorola 


DM7560 

t National 


DM8560 

National 


DM54192 

t National 


DM74192 

National 


fiPB74192 

NEC Ainerica 


RC9360 

Raytheon 


RM9360 

t Raytheon 

190 

54192 

Signetics 


74192 

fSpetics 


SN54192 

tTI 


SN74192 

Tl 


TD34192 

Toshiba 


TTL-LS AM25LS192C 

AMD 


AM25LS192M 

tAMD 


SN54LS192 

tAMD 


SN74LS192 

AMD 


9LS192C 

Fairchild 

200 


(Continued) 



t Military Temperature Range (-55“ to 125'C) 
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* Typical Values 

BoM face indicates additional data is provided on the page noted. 
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DIGITAL-TTL(Cont’d) 


Function Device 

Source 

Counters, Decade, 

Count 

Up/Down 

(Cont’d.) 

ni-LS 

(Cont’d.) 

9LS192M 

t Fairchild 

54LS192 

t Fairchild 

74LS192 

Fairchild 

SN54LS192 

t Motorola 

SN74LS192 

Motorola 

DM54LS192 

t National 

DM74LS192 

National 

|jiPB74LS192 

NEC America 

9LS192C 

Raytheon 

9LS192M 

t Raytheon 

25LS192C 

Raytheon 

25LS192M 

t Raytheon 

54LS192 

t Raytheon 

74LS192 

Raytheon 

54LS192 

t Signeti'cs 

74LS192 

Signetics 

SN54LS192 

tTI 

SN74LS192 

Tl 

Decade Up/Down Counter, Synchronous, Preset input, 

Three-State 


ni-LS AM25LS2568C 

AMD 

AM25LS2568M 

tAMD 

SN54LS568 

t Motorola 

SN74LS568 

Motorola 

Decade Up/Down Counter, Counter, Synchronous, 

Preset Input, Mode Control, Look-ahead Carry 

TTL-LS AM25LS168AC 

AMD 

AM25LS168AM 

tAMD 

SN54LS168A 

tAMD 

SN74LS168A 

AMD 

9LS168C 

Fairchild 

54LS168 

t Fairchild 

74LS168 

Fairchild 

SN54LS168 

t Motorola 

SN74LS168 

Motorola 

DM54LS168 

Nationai 

DM74LS168 

' National 

SN54LS168 

tTI 

SN74LS168 

Tl 

SN54LS668 

tTI (1718) 

SN74LS668 

Tl (1718) 




Hmni 

1 Decade Up/Down Counter/Register with Multiplexed 

Three-State Output 


TTL-LS SN54LS696. 

tTI 

SN74LS696 

-Tl 

SN54LS698 

tTI 

SN74LS69a 

Tl 

1 Dual Decade Up/Down Counter, Synchronous, Preset 

Input 


TTL MC4054 

Motorola 

MC4354 

t Motorola 

MC54454 

Motorola 

MC74454 

Motorola 

Four Decade Up/Down Counter/Latch/Display Driver 

(Synchronous, BCD and segment drives) 

1 HL ZN1040E 

Ferranti 

Counters, Miscellaneous 

4-bit Universal Counter 


TTL MC4023 

Motorola 


Function 


Device 


Source 


Function 


Device 


Source 


6-bit Universal Counter 
TTL-S DM75S50 


Nationai 


Counters, Miscellaneous 
(Cont’d.) 


20 


60 


Divide-by-4 Counter 


m TD6100 

TosNba 

Divide-By-12 Counter (Divide by 2 and 6), Ripple 

TTL 5492 

t Fairchild 

7492 

Fairchild 

ZN5492 

t Ferranti 

ZN7492 

Ferranti 

HD7492A 

Hitachi 

M53292 

Mitsubishi 

M53492 

Mitsubishi 

MC5492 

t Motorola 

MC7492 

Motorola 

DM5492 

t National 

DM7492 

National 

5492 

t Signetics 

7492 

Signetics 

SN5492A 

tTI 

SN7492A 

Tl 

TD3492 

Toshiba 

HL-LS 9LS92C 

Fairchild 

9LS92M 

t Fairchild 

54LS92 

t Fairchild 

74LS92 

Fairchild 

HD74LS92 

Hitachi 

SN54LS92 

t Motorola 

SN74LS92 

Motorola 

DM54LS92 

t National 

DM74LS92 

National 

9LS92C 

Raytheon 

9LS92M 

t Raytheon 

54LS92 

t Raytheon 

74LS92 

. Raytheon 

54LS92 

t Signetics 

74LS92 

Signetics 

SN54LS92 

tTI 

SN74LS92 

Tl 

Divide-By-12 Counter (Divide by 2 and 6), Preset Input 

TTL DM7288 

t National 

DM8288 

National 

N8288 

Signetics 

S8288 

t Signetics 

Programmable Modulo-N Knary Counter 

TTL MC4018 

Motorola 

MC4318 

t Motorola 

MC4019 

Motorola 

MC4319 

t Motorola 

Programmable Modulo-N Decade Counter 

TTL MC4016 

Motorola 

MC4316 

t Motorola 

MC4017 

Motorola 

MC4317 

t Motorola 

Binary Counter/Latch, Three-State 


TTL DM7554 

t National 

DM8554 

National 

Decade Counter/Latch, Three-State 


TTL DM7552 

t National , 

DM8552 

National 

Programmable Modulo-N Divider (Divide by 2 to 15, 

Cascadable) 


TTL DM7520 

t National 

DM8520 

National 

4-bit Variable Modulo Counter (2 and 5, 6, 7. 8, or 10, 

12, 14, 16) 


TTL 9305C 

Fairchild 

9305M 

t Fairchild 


HL-S 93S05C 


Fairchild 

(Continued) 


Counters, Miscellaneous 
(Cont’d.) 


70 


80 


90 


100 


110 


120 


130 


TTL-S 

93S05M 

(Cont’d.) 

t Fairchild 

Decade Counter/Latch/7 Segment Decoder 

TTL MC4050 

Motorola 

I MC4356 

t Motorola 

1 MC4051 

Motorola 

Decade Counter/Latch/Decoder (Nixie Driver) 

TTL SN74142 

Tl 

Decade Counter/Latch LED/Lamp Driver (High 

Current Output) 

HL SN54144 

tTI 

SN74144 

Tl 

Decade Counter/Latch, LED/Lamp Driver (Constant 

Current Output) 

TTL SN54143 

tTI 

SN74143 

Tl 

Decoders 

Excess 3-to-Decimal (1 of 10) Decoder 

TTL 5443 

t Fairchild 

7443 

Fairchild 

HD7443A 

Hitachi 

M53243 

Mitsubishi 

MC5443 

t Motorola 

MC7443 

Motorola 

5443 

t Signetics 

7443 

Signetics 

SN5443A 

tTI 

SN7443A 

Tl 

HL-LS 9LS43C 

Raytheon 

9LS43M 

t Raytheon 

54LS43 

t Raytheon 

74LS43 

Raytheon 

Excess 3 Gray-to-Decimal (1 of 10) Decoder 

TTL 5444 

t Fairchild 

7444 

Fairchild 

HD7444A 

Hitachi 

M53244 

Mitsubishi 

MC5444 

t Motorola 

MC7444 

Motorola 

5444 

t Signetics 

7444 

Signetics 

SN5444A 

tTI 

SN7444A 

Tl 

HL-LS 9LS44C 

Raytheon 

9LS44M 

t Raytheon 

54LS44 

t Raytheon 

74LS44 

Raytheon 

BCD-to-Decimal (1 of 10) Decoder 

TTL 9301 M 

tAMD 

I 9301 C 

AMD 

5442 

t Fairchild 

1 7442 

Farchild 

9301 C 

Fairchild 

9301 M 

t Fairchild 

9302C 

Fairchild 

9302M 

t Fairchild 

ZN5442 

t Ferranti 

ZN7442 

Ferranti 

HD7442A 

Hitachi 

M53262 

Mitsubishi 

M53242 

MitsubisN 

MC5442 

t Motorola 

MC7442 

Motorola 

MC8301 

Motorola 

(Continued) 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


DIGITAL-TTL (Cont’d) 


Function Device 

Source 

Decoders 

(Cont’d.) 

HL 

(Cont’d.) 

MC9301 

t Motorola 

DM5442 

t National 

DM7442 

National 

DM8301 

National 

DM9301 

t National 

)xPB7442 

NEC America 

RC8251 

Raytheon 

RC8252 

Raytheon 

RM8251 

t Raytheon 

RM8252 

t Raytheon 

5442 

t Signetics 

7442 

Signetics 

N8251 

Signetics 

N8252 

Signetics 

S8251 

1 Signetics 

S8252 

t Signetics 

SN29301 

Tl 

SN39301 

tTI 

SN5442A 

tTI 

SN7442A 

Tl 

TD3441 

Toshiba 

TD3442 

Toshiba 

HL-LS 9LS42C 

Fairchild 

9LS42M 

t Fairchild 

54LS42 

t Fairchild 

74LS42 

Fairchild 

HD74LS42 

Hitachi 

SN54LS42 

t Motorola 

SN74LS42 

Motorola 

DM54LS42 

t National 

DV74LS42 

National 

J1PB74LS42 

NEC America 

9LS42C 

Raytheon 

9LS42M 

t Raytheon 

54LS42 

t Raytheon 

74LS42 

Raytheon 

54LS42 

t Signetics 

74LS42 

Signetics 

SN54LS42 

tTI 

SN74LS42 

Tl 

HL-S N82S52 

Signetics 

1 BCD-to-Decimal (1 of 10) Decoder, Three-State 

HL-LS AM25LS2537C 

AMD 

AM25LS2537M 

tAMD 

BCD-to-Binary and Binary-to-BCD Converter, Open 

Collector 


TTl MC4001 

Motorola 

BCD to Decimal Decoder/Driver, Open Collector 

m-LS 74LS445 

Signetics 

SN54LS445 

tTI 

SN74LS445 

Tl 

BCD-to-Decimal Decoder/Driver. Open Collector, 15v 

TTL 54145 

t Fairchild 

74145 

Fairchild 

HD74145 

t Hitachi 

M53345 

Mitsubishi 

MC54145 

t Motorola 

MC74145 

Motorola 

DM54145 

t National 

DM74145 

National 

54145 

t Signetics 

74145 

Signetics 

SN54145 

tTI 

SN74145 

Tl 

m-LS 54LS145 

t Fairchild 


(Continued) 

t Military Temperature Range { 

-55“ to 125“C) 


Line 


Function Device 

Source 

Decoders 

(Cont’d.) 

m-LS 

(Cont’d.) 

74LS145 

Fairchild 

SN54LS145 

tTI 

SN74LS145 

Tl 

1 BCD-to-Decimal/Decoder Driver, Open Collector to 

30v Output 


m 5445 

t Fairchild 

7445 

Fairchild 

HD7445 

Hitachi 

M53245 

Mitsubishi 

MC5445 

t Motorola 

MC7445 

Motorola 

DM5445 

t National 

DM7445 

National 

^PS7445 

NEC Arrterica 

5445 

t Signetics 

7445 

Signefics 

SN5445 

tTI 

SN7445 

Tl 

I Dual 1-of-4 Decoder/ Demultiplexer (Independent 

Address) 


m 9321 C 

AMD 

9321 M 

tAMD 

9321 C 

Fairchild 

9321 M 

t Fairchild 

1 Dual Binary to One-Of-Four Line Gated Decoder 

TTL MC4007 

Motorola 

MC4307 

t Motorola 

I Demultiplexer, (2-Unes In-2 of 4 Out) Three-State 

TTL DM7230 

t National 

DM8230 

National 

1 Dual 2-Line To 4-Line Decoder/Demultiplexer, Totem 

Pole Output (or 3-Line to 8-Line 


Decoder/Demultiplexer) 


m 54155 

t Fairchild 

74155 

Fairchild 

ZN54155 

t Ferranti 

ZN74155 

Ferranti 

HD74155 

Hitachi 

M53355 

Mitsubishi 

MC54155 

t Motorola 

MC74155 

Motorola 

DM54155 

tNafional 

DM74155 

National 

^PB74185 

NEC Amenca 

54155 

t Signetics 

74155 

Signetics 

SN54155 

tTI 

SN74155 

Tl 

m-LS 9LS155C 

Fairchild 

9LS155M 

t Fairchild 

54LS155 

t Fairchild 

74LS155 

Fairchild 

HD74LS155 

Hitachi 

SN54LS155 

t Motorola 

SN74LS155 

Motorola 

DM54LS155 

t National 

DM74LS155 

Nabonal 

tiPB74LSl55 

NEC America 

9LS155C 

Raytheon 

9LS155M 

t Raytheon 

54LS155 

t Raytheon 

74LS155 

Raytheon 

74LS155 

Signetics 

SN54LS155 

tTI 

SN74LS155 

Tl 

* Typical Values 

Id face indicates additional data is provided on the pag 


Function Device 

Source 

Line 

Decoders 

(Cont’d.) 


Dual 2-Line to 4-Line Decoder/Demultiplexer, Open 


Collector (or 3-Line to 8-Line Decoder/Demultiplexer) 


m 54156 

t Fairchild 


74156 

Fairchild 


HD74156 

Hitachi 


M53356 

Mitsubishi 


MC54156 

t Motorola 


MC74156 

Motorola 

140 

DM54156 

t National 


DM74156 

National 


UP874156 

NEC America 


54156 

t Signetics 


74156 

Signetics 


SN54156 

tTI 


SN74i56 

Tl 


m-LS 9LS156C 

Fairchild 


9LS156M 

t Fairchild 


54LS156 

t Fairchild 

150 

74LS156 

Fairchild 


HD74LS156 

Hitachi 


SN54LS156 

t Motorola 


SN74LS156 

Motorola 


DM54LS156 

t National 


DM74LS156 

National 


9LS156C 

Raytheon 


9LS156M 

t Raytheon 


54LS156 

t Raytheon 


74LS156 

Raytheon 

160 

74LS156 

Signetics 


SN54LS156 

tTI 


SN74LS156 

Tl 


Dual 2-Line to 4-Line Decoder/Demultiplexer (or ■ 


3-Line to 8-Line Decoder/Demultiplexer) Three-State 


m-LS 9LS255C 

Raytheon 


9LS255M 

t Raytheon 


54LS255 

t Raytheon 


74LS255 

Raytheon 


1 Dual 2-Line to 4-Line Decoder/Demultiplexer 

170 

m-LS AM25LS139C 

AMD 


AM25LS139M 

AMD 


SN54LS139 

tAMD 


SN74LS139 

AMD 


9LS139C 

Fairchild 


9LS139M 

t Fairchild 


54LS139 

t Fairchild 


74LS139 

Fairchild 


HD74LS139 

Hitachi 


SN54LS139 

t Motorola 

180 

SN74LS139 

Motorola 


DM54LS139 

t National 


DM74LS139 

National 


|iPB74LSl39 

NEC America 


9LS139C 

Raytheon 


9LS139M 

t Raytheon 


. 25LS139C 

Raytheon 


25LS139M 

t Raytheon 


54LS139 

t Raytheon 


74LS139 

Raytheon 

190 

54LS139 

t Signetics 


74LS139 

Signetics 


SN54LS139 

tTI 


SN74LS139 

Tl 


m-S 93S21C 

AMD 


93S21M 

tAMD 


SN54S139 

tAMD 


SN74S139 

AMD 


54S139 

t Fairchild 


74S139 

Fairchild 

200 

DM74S139 

National 



(Continued) 



20 


30 


40 


50 


60 


70 


80 


90 


100 


110 


120 


130 


434 


IC MASTER 1979 






























MASTER SELECTION GUII^ 


DIGITAL-TTL (Cont’d) 


Decoders 


(Cont’d.) 


m-s 

54S139 

74S139 

SN54S139 

SN74S139 

(Cont'd.) 

t Signetics 

Signetics 

tTl 

Tl 

Dual 2-Line to 4-Line Decoder/Demultiplexer, 

Three-State 

TTL-LS AM25LS2539C 

AMD 

AM25LS2539M 

tAMD 

3-Line to 8-Line Decoder/Demultiplexer 

HL-LS AM25LS138C 

AMD 

AM25LS138M 

AMD 

SN54LS138 

tAMD 

SN74LS138 

AMD 

9LS138C 

Fairchild 

9LS138M 

t Fairchild 

54LS138 

t Fairchild 

74LS138 

Fairchild 

HD74LS138 

Hitachi 

SN54LS138 

t Motorola 

SN74LS138 

Motorola 

DM54LS138 

t National 

DM74LS138 

National 

|iPB74LS138 

NEC America 

9LS138C 

Raytheon 

9LS138M 

t Raytheon 

25LS138C 

Raytheon 

25LS138M 

t Raytheon 

54LS138 

t Raytheon 

74LS138 

Raytheon 

54LS138 

t Signetics 

74LS138 

Signetics 

SN54LS138 

tTl 

SN74LS138 

Tl 

TTL-S SN54S138 

tAMD 

SN74S138 

AMD 

54S138 

t Fairdiild 

74S138 

Fairchild 

3205 

Intel 

M5S138 

Mitsubishi 

DM74S138 

National 

74S138 

t Signetics 

SN54S138 

tTl 

SN74S138 

Tl 

3-Line to 8-Line Decoder/Demultiplexer, 

Inverting/Non-Inverbng, Three-State 

HL-LS AM25LS2538C 

AMD 

AM25LS2538M 

tAMD 

3-Line to 8-Line Decoder/Demultiplexer, 

Inverting/Non-Inverting, Input Latches 

TTL-LS AM25LS2536C 

AMD 

AM25LS2536M 

tAMD 

3-Line to 8-Line Decoder/Demultiplexer with Input 

Latches 

HL-LS SN54LS137 

tTl 

SN74LS137 

Tl 

TTL-S 93S137C 

Fairchild 

93S137M 

t Fairchild 

Binary to Octal (1 of 8) Decoder 

TTL 9301 C 

Fairchild 

9301 M 

t Fairchild 

M54402 

Mitsubishi 

MC4006 

Motorola 

MC4306 

t Motorola 

MC7250 

Motorola 

MC8250 

t Motorola 

(Continued) 


Function 

Device 

Source 

Decoders 

(Cont’d.) 

HL 


(Cont’d.) 


AN852 

Panasonic 


RC8250 

Raytheon 


RM8250 

t Raytheon 


N8250 

Signetics 


S8250 

t Signetics 


9301 

Signetics 

HL-S 

N82S50 

Signetics 

1 Binary to Octal Decoder, Non-Inverting I 

m 

MC4048 

Motorola | 

1 Binary to Octal Decoder, Inverting/Non-Inverting, Open I 

Collector 



HL 

MC4038 

Motorola 

1 Binary to Octal (1 of 8) Decoder, Polarity Control, I 

Three-State 



HL-LS 

AM2921C 

AMD 


AM2921M 

tAMD 

1 1-Line to 8-Ljne Demulb'plexer 


TTL 

DM7223 

t National 


DM8223 

National 

1 Binary to 2-of-8 Decoder, Open Collector j 

TTL 

MC4040 

Motorola 


Drivers 


4-Line to 16-Line Decoder/Demultiplexer 


TTL 931 1C 
931 1M 
SN54154 
SN74154 
931 1C 
931 1M 
54154 
74154 
ZN54154 
ZN74154 
HD74154 
M53354 
MC8311 
yC9311 
MC54154 
MC74154 
DM54154 
DM74154 
DM8311 
DM9311 
nPe74154 
RC9311 
RM9311 
54154 
74154 
SN29311 
SN39311 
SN54154 
SN74154 


AMD 
tAMD 
tAMD 
AMD 
. Fairchild 
t Fairchild 
t Fairchild 
Fairchild 
t Ferranti 
Ferranti 
Hitachi 
Mitsubishi 
Motorola 
t Motorola 
t Motorola 
Motorola 
t National 
National 
National 
t National 
NEC America 
Raytheon , 
t Raytheon 
t Signetics 
Signetics 
Tl 
tTl 
tTI 
Tl 


t Military Temperature Range (-55° to 125°C) 


HL-LS DM54LS154 t 

DM74LS154 
54LS154 t 

74LS154 


4-Line to 16-Line Decoder/Demultiplexer, Open 
Collector Output 

TTL-LS HD74159 Hitachi 


TTL SN54159 f 

SN74159 


* Typical Values 



Quad Predriver, Open Collector 
TTL MC4042 

Motorola 

Quad 2-Input AND Buffer, Open Collector, to 15v 

Output (High Voltage 54/74109) 

TTl DS7819 

t National 

DS8819 

National 

Hex Buffer/Driver, Open Collector High Voltage 

Output, to 15v 

TTl 5417 

t Fairchild 

7417 

Fairchild 

HD7417 

Hitachi 

M53217 

Mitsiixshi 

MC5417 

t Motorola 

MC7417 

Motorola 

DM5417 

t National 

DM7417 

National 

5417 

t Signetics 

7417 

Signetics 

SN5417 

tTl 

SN7417 

Tl 

TD3417 

Toshiba 

Hex Buffer/Driver, Open Collector High Voltage 

Output, to 30v 

TTl 5407 

t Fairchild 

7407 

Fairchild 

HD7407 

Hitachi 

M53207 

Mitsubishi 

MC5407 

t Motorola 

MC7407 

Motorola 

DM5407 

t National 

DM7407 

National 

5407 

t Signetics 

7407 

Signetics 

SN5407 

tTl 

SN7407 

Tl 

TD3407 

Toshiba 

Hex Inverter Buffer/Driver Open Collector High 

Voltage Output, to 15v 

TTl 5416 

t Fairchild 

7416 

Fairchild 

HD7416 

Hitadii 

M53216 

Mitsubishi 

MC5416 

t Motorola 

MC7416 

Motorola 

DM5416 

t National 

DM7416 

National 

DS7812 

t National 

DS8812 

National 

5416 

t Signetics 

7416 

Signetics 

SN5416 

tTl 

SN7416 

TL 

TD3416 

Toshiba 

Hex Inverter Buffer/Driver, Open Collector High 

Voltage Output, to 30v 

HL 5406 

t Fairchild 

7406 

FaircWld 

HD7406 

Hitachi 

M53206 

Mitsubishi 

MC5406 

t Motorola 

MC7406 

Motorola 

DM5406 

tNational 

DM7406 

National 

5406 

t Signetics 

7406. 

Signetics 

SN5406 

tTl 

SN7406 

Tl 

TD3406 

Toshiba 
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1C MASTER 


DIGITAL-TTL (Cont’d) 


Function Device 

Source 

Drivers 

(Cont’d.) 

Hex High Voltage Interface Driver, Open Collector, to 

35v 


TTL HD235 

t Harris 

HD535 

Harris 

Quad 2-Input NAND Buffer, Open Collector, to 15v 

Output 


HL 5426 

t Fairchild 

7426 

Fairchild 

HD7426 

Hitachi 

MC5426 

t Motorola 

MC7426 

Motorola 

DM5426 

t National 

DM7426 

National 

DS7810 

t National 

DS8810 

National 

DS7811 

t National 

DS8811 

National 

5426 

t Signetics 

7426 

Signetics 

SN5426 

■ tTI 

SN7426 

Tl 

TD3426 

Toshiba 

Quad 2-Input NAND Buffer, Open Collector, to 30v 

Output 


HL N8T80 

Signetics 

S8T80 

t Signetics 

4-Input NAND High Voltage, High Current Driver (40 to 

50v, sinks 150 to 500ma) 


TTL SH2001C 

Fairchild 

SH2001M 

t Fairchild 

SH2002C 

Fairchild 

SH2002M 

t Fairchild 

SH2200C 

Fairchild 

SH2200M 

t Fairchild 

Quao 2-Input AND Power Driver (to 70v, sinks 300ma) 

TTL MN204 

Micro Net 

MN304 

Micro Net 

MN304H 

t Micro Net 

UDN-5706A 

Sprague 

UDS-5706H 

t Sprague 

Quad 2-Input AND Power Driver, Open Collector (to 

lOOv, Sinks 500ma) 


HL UHC/D-400 

t Sprague 

UHC/D-406 

t Sprd^ue 

UHC/D-500 

t Sprague 

UHC/D-506 

t Sprague 

UHP-400 

Sprague 

UHP-406 

Sprague 

UHP-500 

Sprague 

UHP-506 

Sprague 

Quad 2-input NAND Power Driver, Open Collector (to 

lOOv, sinks 500ma) 


TTL UHC/D-407 

t Sprague 

UHC/D-408 

t Sprague 

UHC/D-507 

t Sprague 

UHC/D-508 

t Sprague 

UHP-407 

Sprague 

UHP-408 

Sprague 

UHP-507 

Sprague 

UHP-508 

Sprague 

Quad 2-Input NAND Bus Driver, Open Collector, 80ma 

TTL 96101 

Fairchild 


Function Device 

Source 

Drivers 

(Cont’d.) 

TTL 

(Cont’d.) 

UHC/D-503 

t Sprague 

[ UHP-402 

Sprague 

UHP-403 

Sprague 

UHP-502 

Sprague 

UHP-503 

Sprague 

Quad 2-Input NOR Power Driver, Open Collector (to 

lOOv, sinks 500ma) 


TTI UHC/D-432 

t Sprague 

UHC/D433 

t Sprague 

UHC/D-532 

t Sprague 

UHC/d-533 

t Sprague 

UHP-432 

Sprague 

UHP-433 

Sprague 

UHP-532 

Sprague 

UHP-533 

Sprague 

1 Quad 2-Input NOR 75-Ohm/50-Ohm Line Driver 

m 74128 

Signefics 

SN54128 

tTI 

SN74128 

Tl 

Hex Interface Inverter, Open Collector, to 30v 

TTL N8T90 

Signetics 

S8T90 

t Signetics 

Hex Interface Inverter, Open Collector, to 50v or to 

50ma) 


TTL HD534 

Harris 

Quad Bus Driver, Three-State 


HL RC8T09 

Raytheon 

RM8T09 

t Raytheon 

N8T09 

Signetics 

S8T09 

t Signetics 

1 Hex Bus Driver, Gated Enable, Three-State 

TTL DM54365 

t National 

DM74365 

National 

54365A 

t Signetics 

74365A 

Signetics 

SN54365 

tTI 

SN74365 

Tl 

1 Hex Bus Driver, Gated Enable, Inverted Three-State 

Output 


TTL DM54366 

t National 

DM74366 

National 

54366A 

t Signetics 

74366A 

Signetics 

SN54366 

tTI 

SN74366 

Tl 

Hex Bus Driver, 2-Line and 4-Line Enable, Three-State ■ 

TTL DM54367 

t National 

DM74367 

National 

54367A 

t Signetics 

74367A 

Signetics 

SN54367 

tTI 

SN74367 

Tl 

Hex Bus Driver, 2-Line and 4-Line Enable, Inverted 

Three-State Output 


, TTL DM54368 

t National 

DM74368 

National 

54368A 

t Signetics 

74368A 

Signetics 

SN54368 

tTI 

SN74368 

Tl 


Line 


Function 


Devi<» 


Source 


Quad 2-Input OR Power Driver, Open Collector (to 
100v, sinks 500ma) 

Til UHC/D-402 t Sprague 

UHC/D-403 t Sprague 

UHC/D-502 t Sprague 

(Continued) 


20 


30 


40 


50 


60 


Dual 3-Input 3-Output AND Series Terminated Line 
Driver 

m-H MC3028 Motorola 

MC3128 t Motorola 


Drivers 


(Cont’d.) 


70 


Dual 3-Input 3-Output NAND Series Terminated Line 
Driver 

TTL-H MC3029 Motorola 

MC3129 t Motorola 


Dual 4-Input Positive NAND 50 Ohm Line Driver 
TTL-S 


54S140 

t Fairchild 

74S140 

t Fairchild 

HD74S140 

Hitachi 

DM74S140 

National 

54S140 

t Signetics 

74S140 

Signetics 

SN54S140 

tTI 

SN74S140 

Tl 


80 


See Also Interface-Memory and Peripheral Drivers 


Flip-Flops 


“J-K” Master-Slave Flip-Flop 


90 


too 


110 


120 


130 


TTL 

9000C 

Fairchild 


9000M 

t Fairchild 


9001 C 

Fairchild 


9001 M 

t Fairchild 


54104 

t Fairchild 


74104 

Fairchild 


54105 

t Fairchild 


74105 

Fairchild 


HPB74105 

NEC America 

AND Gated “J-K” Master-Slave Flip-Flop with Preset 

and Clear 



TTL 

5472 

t Fairchild 


7472 

Fairchild 


ZN5472 

t Ferranti 


ZN7472 

Ferranti 


HD7472 

Hitachi 


M5375 

Mitsubishi 


M53272 

Mitsubishi 


MC5472 

t Motorola 


MC7472 

Motorola 


DM5472 

t National 


DM7472 

National 


7472 

Signetics 


5472 

t Signetics 


SN5472 

tTI 


SN7472 

Tl 


TD3472 

Toshiba 

TTL-H 

54H72 

t Fairchild 


74H72 

Fairchild 


MC3051 

Motorola 


MC3151 

t Motorola 


DM54H72 

t National 


DM74H72 

National 


54H72 

t Signetics 


74H72 

Signetics 


SN54H72 

tTI 


SN74H72 

Tl 

AND Gated “ 

J-K” Master-Slave Flip-Flop with Data 

Lockout 



TTL 

SN54110 

tTI 


SN74110 

Tl 

AND Gated, Edge-Triggered “J-K” Flip-Flop with 

Preset and Clear 


TTL 

5470 

t Fairchild 


7470 

Fairchild 


ZN5470 

t Ferranti 


ZN7470 

Ferranti 


M53270 

Wtsubishi 


MC5470 

t Motorola 


MC7470 

Motorola 


(Continued) 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55’ to 125°C) 
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* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGIT AL-TTL (Cont’d) 


Function Device 

Source 

Flip-Flops 

(Cont’d.) 

HL-S 

(Confd.) 

DM74S113 

National 

54S113 

t Signetics 

74S113 

Signetics 

SN54S113 

tTI 

SN74S113 

Tl 

Dual “J-K” Negative Edge-Triggered Rip-Flop with 

Preset. Common Clock and Common Clear 

HL-LS 9LS114C 

Fairchild 

9LS114M 

t Fairchild 

54LS114 

t Fairchild 

74LS114 

Fairchild 

HD74LS114 

Hitachi 

SN54LS114A 

t Motorola 

SN74LS114A 

Motorola 

DM54LS114 

t National 

DM74LS114 

National 

9LS114C 

Raytheon 

9LS114M 

t Raytheon 

54LS114 

t Raytheon 

74LS114 

Raytheon 

54LS114 

t Signetics 

74LS114 

Signetics 

SN54LS114A 

tTI 

SN74LS114A 

■ Tl 

TTL-S 54S114 

t Fairchild 

74S114' 

Fairchild 

HD74S114 

Hitachi 

M5S114 

MitsubisN 

DM74S114 

National 

54S114 

t Signetics 

74S114 

Signetics 

SN54S114 

t.TI 

SN74S114 

Tl 

I Dual “J-K” Negative Edge-Triggered Flip-Flop with 

Preset and Clear 


m-LS 9LS112C 

Fairchild 

9LS112M 

t Fairchild 

54LS112 

t Fairchild 

74LS112 

Fairchild 

HD74LS112 

Hitachi 

SN54LS112A 

t Motorola 

SN74LS112A 

Motorola 

DM54LS112 

t National 

DM74LS112 

National 

|iPB74LS122 

NEC America 

9LS112C 

Raytheon 

9LS112M, 

t Raytheon 

54LS112 

t Raytheon 

74LS112 

Raytheon 

54LS112 

Signetics 

74LS112 

Signetics 

SN54LS112A 

tTI 

SN74LS112A 

Tl 

m-S 54S112 

t Fairchild 

74S112 

Fairchild 

HD74S112 

Hitachi 

M5S112 

Mitsubishi 

DM74S112 

National 

54S112 

t Signetics 

74S112 

Signetics 

SN54S112 

tTI 

SN74S112 

Tl 

HL-H 54H106 

t Fairchild 

74H106 

Fairchild 

DM54H106 

t National 

DM74H106 

National 


(Continued) 


Device 


Source 


Flip-Flops 


(Confd.) 


HL 

(Confd.) 

DM5470 

t National 

DM7470 

National 

5470 

t Signetics 

7470 

Signetics 

N8270 

Signetics 

S8270 

t Signetics 

SN5470 

tTI 

SN7470 

Tl 

“J-K” Negative Edge-Triggered Flip-Flop, AND Input 

TTL-H 54H102 

t Fairchild 

74H102 

Fairchild 

54H102 

t Signetics 

74H102 

Signetics 

SN54H102 

tTI 

SN74H102 

Tl 

“J-K” Master-Slave Flip-Flop, AND-OR Input 

m-H 54H71 

t Fairchild 

74H71 

Fairchild 

DM54H71 

t National 

DM74H71 

National 

54H71 

t Signetics 

74H71 

Signetics 

SN54H71 

tTI 

SN74H71 

Tl 

“J-K” Negative Edge-Triggered Flip-Flop, AND-OR 

Input 


HL-H 54H101 

t Fairchild 

74H101 

^ FarcWld 

54H101 

t Signetics 

74H101 

Signetics 

SN54H101 

tTI 

SN74H101 

Tl 

Dual “J-K” Negative Edge-Triggered Flip-Flop, with 

Clear 


m-H 54H103 

t Fairchild 

74H103 

Fairchild 

DM54H103 

t National 

DM74H103 

National 

54H103 

t Signetics 

74H103 

Signetics 

SN54H103 

tTI 

SN74H103 

Tl 

Dual “J-K” Negative Edge-Triggered Flip-Flop, Preset, 

Common Clear, Common Clock 


m-H 54H108 

t Fairchild 

74H108 

Fairchild 

DM54H108 

t National 

DM74H108 

National 

54H108 

t Signetics 

74H108 

Signetics 

SN54H108 

tTI 

SN74H108 

Tl 

AND Input “jJ-KK" Flip-Flop 


m-H MC3052 

Motorola 

MC3152 

t Motorola 

Dual “J-K” Flip-Flop with Preset, Common Clock and 

Common Clear 


m-LS 54LS78 

t Fairchild 

74LS78 

Fairchild 

HD74LS78 

Hitachi 

SN54LS78A 

t Motorola 

SN74LS78A 

Motorola 

DM54LS78 

t National 

DM74LS78 

National 

9LS78C 

Raytheon 


(Continued) 

■ Military Temperature Range (- 

55“ to 125"C) 


Flip-Flops 


(Cont’d.) 


20 


30 


40 


TTL-LS 

9LS78M 

54LS78 

74LS78 

54LS78 

74LS78 

SN54LS78A 

SN74LS78A 

(Confd.) 
t Raytheon 

Raytheon 

Raytheon 
t Signetics 

Signetics 

tTI 

Tl 

m-H 

54H78 

t Fairchild 


74H78 

Fairchild 


DM54H78 

t National 


DM74H78 

National 


SN54H78 

tTI 


SN74H78 

Tl 

Dual “J-K” Positive Edge-Triggered Flip-Flop, Preset 
and Clear 

HL 

9024C 

Fairchild 


9024M 

t Fairchild 


DM54109 

t National 


DM74109 

National 


54109 

t Signetics 


74109 

Signetics 


SN54109 

tTI 


SN74109 

Tl 

TTL-LS 

9LS109C 

Fairchild 


9LS109M 

t Fairchild 


54LS109 

t Fairchild 


74LS109 

Fairchild 


SN54LS109A 

t Motorola 


SN74LS109A 

Motorola 


DM54LS109 

t National 


DM74LS109 

National 


(1PB74LS109 

NEC America 


9LS109C 

Raytheon 


9LS109M 

t Raytheon 


54LS109 

t Raytheon 


74LS109 

Raytheon 


54LS109 

t Signetics 


74LS109 

Signetics 


SN54LS109A 

tTI 


SN74LS109A 

Tl 

HL-S 

54S109 

t Fairchild 


74S109 

Fairchild 


Dual “J-K” Negative Edge-Triggered Flip-Flop. 
Separate Preset and Clock, (no Clear) 


60 


m-LS 9LS113C 

Fairchild 

9LS113M 

t Fairchild 

54LS113 

t Fairchild 

74LS113 

Fairchild 

HD74LS113 

Hitachi 

SN54LS113A 

t Motorola 

SN74LS113A 

Motorola 

DM54LS113 

t National 

DM74LS113 

National 

^PB74LS113 

NEC America 

9LS113C 

Raytheon 

9LS113M 

(Raytheon 

54LS113 

t Raytheon 

74LS113 

Raytheon 

54LS113 

t Signetics 

74LS113 

Signetics 

SN54LS113A 

tTI 

SN74LS113A 

Tl 


TTL-S 54S113 
74S113 
HD74S113 
M5S113 


t Fairchild 
Fairchild 
Hitachi 
Mitsubishi 

(Continued) 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 


170 


180 


190 


200 


* Typical Values 
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1C MASTER 


DIGITAL-TTL (Cont’d) 


Flip-Flops 


(Cont’d.) Flip-Flops 


(Cont’d.) 


TTL-H 

(Cont'd.) 

54H106 

t Signetics 

74H106 

Signetics 

SN54H106 

tTI 

SN74H106 

Tl 

Dual “J-K” Master-Slave Flip-Flop 


TTL 9020C 

Fairchild 

9020M 

t Fairchild 

Dual “J-K” Master-Slave Flip-Flop with Clear 

HL 5473 

t Fairchild 

7473 

Fairchild 

54107 

t Fairchild 

74107 

Fairchild 

ZN5473 

t Ferranti 

ZN7473 

Ferranti 

ZN54107 

t Ferranti 

ZN74107 

Ferranti 

HD7473 

Flitachi 

' HD74107 

Hitachi 

M5373 

Mitsubishi 

M53273 

Mitsubishi 

M53307 

Mitsubishi 

MC5473 

t Motorola 

MC7473 

Motorola 

MC54107 

t Motorola 

MC74107 

Motorola 

DM5473 

t National 

DM7473 

National 

DM54107 

t National 

DM74107 

Nabonal 

mPB7473 

NEC America 

pPB74107 

NEC America 

5473 

t Signetics 

7473 

Signetics 

54107 

tSignebcs 

74107 

Signetics 

SN5473 

tTI 

SN7473 

tTI 

SN54107 

tTI 

SN74107 

Tl 

TD3473 

Toshiba 

TD34107 

Toshiba 

HL-LS 9LS73C 

Fairchild 

9LS73M 

t Fairchild 

54LS73 

t Fairchild 

74LS73 

Fairchild 

54LS107 

t Fairchild 

74LS107 

Fairchild 

HD74LS73 

Hitachi 

HD74LS107 

Hitachi 

SN54LS73A 

t Motorola 

SN74LS73A 

Motorola 

SN54LS107A 

t Motorola 

SN74LS107A 

Motorola 

DM54LS73 

t National 

DM74LS73 

National 

DM54LS107 

t National 

DM74LS107 

National 

9LS73C 

Ra'ytheon 

9LS73M 

t Raytheon 

54LS73 

t Raytheon 

74LS73 

Raytheon 

9LS107C 

Raytheon 

9LS107M 

t Raytheon 

54LS107 

t Raytheon 

74LS107 

Raytheon 

54LS73 

t Signetics 

74LS73 

Signetics 


(Continued) 



TTL-LS 


(Cont’d.) 



54LS107 

t Signetics 



74LS107 

Signetics 



SN54LS73A 

tTI 



SN74LS73A 

Tl 



SN54LS107A 

tTI 



SN74LS107A 

Tl 


TTL-H 

54H73 

t Fairchild 



74H73 

Fairchild 



MC3061 

Motorola 



MC3062 

Motorola 



MC3161 

t Motorola 



MC3162 

t Motorola 



DM54H73 

t National 



DM74H73 

National 



54H73 

t Signetics 



74H73 

Signetics 



SN54H73 

tTI 



SN74H73 

Tl 

Dual ' 

'J-K” Master-Slave Flip-Flop with Preset and 

Clear 

TTL 

5476 

t Fairchild 



7476 

Fairchild 



9022C 

Fairchild 



9022M 

t Fairchild 



ZN5476 

t Ferranti 



ZN7476 

Ferranti 



HD7476 

Hitachi 



M5376 

Mitsubishi 



M53276 

Mitstix^i 



MC5476 

t Motorola 



MC7476 

Motorola 



DM5476 

t National 



DM7476 

National 



/iPB7476 

NEC America 



7476 

Signetics 



5476 

t Signetics 



SN5476 

tTI 



SN7476 

Tl 



TD3476 

Toshiba 


HL-LS 

54LS76 

t Fairchild 



74LS76 

Fairchild 



HD74LS76 ' 

Hitachi 



SN54LS76A 

t Motorola 



SN74LS76A 

Motorola 



DM54LS76 

t National 



DM74LS76 

National 



9LS76C 

Raytheon 



9LS76M 

t Raytheon 



54LS76 

t Raytheon 



74LS76 

Raytheon 



54LS76 

t Signetics 



74LS76 

Signetics 



SN54LS76A 

tTI 



SN74LS76A 

Tl . 


TTL-H 

54H76 

t Fairchild 



74H76 

Fairchild 



DM54H76 

t National 



DM74H76 

National 



54H76 

t Signetics 



74H76 

Signetics 



SN54H76 

tTI 



SN74H76 

Tl 

Dual ‘ 

‘J-K” Master-Slave Flip-Flop with Data Lockout 


TTL 

SN74111 

Tl 


t Military Temperature Range (-55° to 125°C) 


Dual Gated Master-Slave “J-K/D” Flip-Flop 
ni DM7512 t National 

(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 


Function Device 

Source 

Line 

Fiip-Flops 

(Cont’d.) 


TTL 

(Cont’d.) 


DM8512 

National 


Quad “J-K” Edge-Triggered Flip-Flop with Clear 


TTL SN54376 

tTI 

140 

SN74376 

Tl 


Quad “J-K” Edge-Triggered Flip-Flop with Preset 


and Clear 



HL SN74276 

Tl 


Dual D-Type Flip-Flop 



m MC5479 

t Motorola 


MC7479 

Motorola 


Dual D-Type Positive Edge-Triggered Flip-Flop with 


Preset and Clear 



TTL 5474 

t Fairchild 

150 

7474 

Fairchild 


ZN5474 

t Ferranti 


ZN7474 

Ferranti 


HD7474 

Hitachi 


M5374 

Mitsubishi 


M53274 

Mitsubishi 


MC5474 

t Motorola 


MC7474 

Motorola 


DM5474 

t National 


DM7474 

National 

160 

MPB7474 

NEC America 


5474 

t Signetics 


7474 

Signetics 


SN5474 

tTI 


SN7474 

Tl 


TD3474 

Toshiba 


TTL-LS 9LS74C 

FairdiiW 


9LS74M 

t Fairchild 


54LS74 

t Fairchild 


74LS74 

Fairchild 

170 

HD74LS74A 

Hitachi 


SN54LS74A 

t Motorola 


SN74LS74A 

Motorola 


DM54LS74 

t National 


DM74LS74 

National 


mPB74LS74 

NEC America 


9LS74C 

Raytheon 


9LS74M 

t Raytheon 


54LS74 

t Raytheon 


74LS74 

Raytheon 

180 

54LS74A 

t Signetics 


74LS74A 

Signetics 


SN54LS74A 

tTI 


SN74LS74A 

Tl 


TTL-H 54H74 

t Fairchild 


74H74 

Fairchild 


MC3060 

Motorola 


MC3160 

t Motorola 


DM54H74 

t National 


DM74H74 

National 

190 

54H74 

t Signetics 


: 74H74 

Signetics 


SN54H74 

tTI 


SN74H74 

Tl 


HL-S 54S74 

t Fairchild 


74S74 

Fairchild 


HD74S74 

Hitachi 


M5S074 

Mitsubishi 


DM74S74 

National 


54S74 

t Signetics 

200 

74S74 

Signetics 


SN54S74 

tTI 



(Continued) 
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DIGITAL-TTL (Cont’d) 


Function Device 

Source 

Flip-Flops 

(Cont’d.) 

HL-S 

(Cont’d.) 

SN74S74 

Tl 

Dual Gated D Flip-Flop 


HI DM7511 

t National 

DM8511 

National 

Quad Gated D Flip-Flop 


TTL DM7613 

t National 

DM8613 

National 

Quad D-Type Flip-Flop, Common Clock 

HL MC4015 

Motorola 

Quad D-Type Flip-Flop, Three-State 


HL 54173 

t Fairchild 

74173 

Fairchild 

HD74173 

Hitachi 

DM54173 

t National 

DM74173 

National 

DM7551 

t National 

DM8551 

National 

RC8T10 

Raytheon 

RM8T10 

t Raytheon 

N8T10 

Signetics 

S8T10 

t Signetics 

74173 

Signetics 

SN54173 

tTI 

SN74173 

Tl 

TTL-LS 9LS173C 

Fairchild 

9LS173M 

t Fairchild 

54LS173A 

t Fairchild 

74LS173A 

Fairchild 

SN54LS173A 

t Motorola , 

SN74LS173A 

Motorola 

DM54LS173 

t National 

DM74LS173 

National 

54LS173 

t Signetics 

74LS173 

Signetics 

SN54LS173 

tTI 

SN74LS173 

Tl 

Quad D-Type Edge-Triggered Flip-Flop with Clear, 

Complementary Qutput 


TTL SN54175 

tAMD 

SN74175 

AMD 

54175 

t Fairchild 

74175 

Fairchild 

ZN54175 

t Ferranti' 

ZN74175 

Ferranti 

HD74175 

Hitachi 

M53375 

Mitsubishi 

MC54175 

t Motorola 

MC74175 

Motorola 

DM54175 

t National 

DM74175 

National 

|iPB74175 

NEC America 

54175 

t Signetics 

74175 

Signetics 

SN54175 

tTI 

SN74175 

Tl 

HL-LS AM25LS175C 

AMD 

AM25LS175M 

AMD 

SN54LS175 

tAMD 

SN74LS175 

AMD 

9LS175C 

Fairchild 

9LS175M 

t Fairchild 

54LS175 

t Fairchild 

74LS175 

Fairchild 

HD74LS175 

Hitachi 

SN54LS175 

t Motorola 


Function Device 

Source 

Flip-Flops 

(Cont’d.) 

■ TTL-LS 

(Cont’d.) 

SN74LS175 

Motorola 

DM54LS175 

t National 

DM74LS175 

National 

■ |iPB74LSl75 

NEC America 

9LS175M 

t Raytheon 

9LS175C 

Raytheon 

25LS175C 

Raytheon 

25LS175M 

t Raytheon 

54LS175 

t Raytheon 

. 74LS175 

Raytheon 

54LS175 

t Signetics 

74LS175 

Signetics 

SN54LS175 

tTI 

SN74LS175 

Tl 

HL-S SN54S175 

tAMD 

SN74S175 

AMD 

54S175 

t Fairchild 

74S175 

Fairchild 

HD74S175 

Hitachi 

M5S175 

Mitsubishi 

DM74S175 

National 

74S175 

Signetics 

SN74S175 

Tl 

SN54S175 

tTI 

Quad D-Type Flip-Flop with Common Clock Enable 

■ HL-LS AM25LS08C 

AMD 

AM25LS08M 

tAMD 

AM25LS379C 

amd'^ 

AM25LS379M 

tAMD 

SN54LS379 

tAMD 

SN74LS379 

AMD 

54LS379 

t Fairchild 

74LS379 

Fairchild 

SN54LS379 

t. Motorola 

SN74LS379 

Motorola 

SN54LS379 

tTI 

SN74LS379 

Tl 

TTL-S AM25S08C 

AMD 

AM25S08M 

tAMD 

SN54S379 

tAMD 

SN74S379 

AMD 

Quad D-Type Flip-Flop, Standard TTL and Three-State 

Outputs 


HL AM2918C 

AMD 

AM2918M 

tAMD 

i jiPB2918A 

NEC Micro 

AM2918C 

Raytheon 

AM2918M 

t Raytheon 

TTL-LS AM25LS2518C 

AMD 

AM25LS25t8M 

tAMD 

AM29LS18C 

AMD 

AM29LS18M 

tAMD 

SN54LS388 

tAMD 

SN74LS388 

AMD 

TTL-S AM25S18C 

AMD 

AM25S18M 

tAMD 

SN54S388 

tAMD 

SN74S388 

AMD 

Quad D-type Flip-Flop, Dual Three-State Outputs 

TTL-LS AM25LS2519C 

AMD 

AM25LS2519M 

tAMD 


Device 


Source 


(Continued) 


20 


40 


60 


Quad D-Type Flip-Flop with Multiplexed Dual Inputs 
TTl 54298 t Fairchild 

74298 Fairchild 

MC54298 t Motorola 

(Continued) 


Flip-Flops 


(Cont’d.) 


m 


(Cont’d.) 


70 


MC74298 

54298 

74298 

SN54298 

SN74298 


Motorola 
t Signetics 
Signetics 
tTI 
Tl 


80 


90 


TTL-LS AM25LS09C 
AM25LS09M 
AM25LS399C 
AM25LS399M 
SN54LS399 
SN74LS399 
9LS298C 
9LS298M 
54LS298 
74LS298 
SN54LS298 
SN74LS298 
SN54LS398 
SN74LS398 
SN54LS399 
SN74LS399 
9LS298C 
9LS298M 
54LS298 
74LS298 


AMD 
tAMD 
AMD 
tAMD 
tAMD 
AMD 
Fairchild 
t Fairchild 
t FaircNId 
Fairchild 
t Motorola 
Motorola 
t Motorola 
Motorola 
t Motorola 
Motorola 
Raytheon 
t Raytheon 
t Raytheon 
Raytheon 


too 


110 


120 


130 


74LS298 

Signetics 

SN54LS298 

tTI 

SN74LS298 

Tl 

SN54LS398 

tTI 

SN74LS398 

Tl 

SN54LS399 

tTI 

SN74LS399 

Tl 

TTL-S AM25S09C 

AMD 

AM25S09M 

tAMD 

SN54S399 

tAMD 

SN74S399 

AMD 

Hex D-Type Flip-Flop with Common Enable 

m-LS AM25LS07C 

AMD 

AM25LS07M 

tAMD 

AM25LS378C 

AMD 

AM25LS378M 

tAMD 

SN54LS378 

' tAMD 

SN74LS378 

AMD 

54LS378 

t Fairchild 

74LS378 

Fairchild 

SN54LS378 

t Motorola 

SN74LS378 

Motorola 

74LS378 

Signetics 

SN54LS378 

tTI 

SN74LS378 

Tl 

HL-S AM25S07C 

AMD 

AM25S07M 

tAMD 

SN54S378 

tAMD 

SN74S378 

AMD 

Hex D-Type Edge-Triggered Flip-Flop with Clear 

TTL SN54174 

tAMD 

SN74174 

AMD 

54174 

t Fairchild 

74174 

Fairchild 

931 74C 

Fairchild 

ZN54174 

t Ferranti 

ZN74174 

Ferranti 

HD74174 

Hitachi 

M53374 

Mitsubishi 

MC54174 

t Motorola 

MC74174 

Motorola 


(Continued) 


140 


150 


160 


170 


180 


190 


200 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


DIGITAL-TTL (Cont’d) 


Function Device 

Source 


Flip-Flops 

(Cont’d.) 

TTL 

(Cont’d.) 

DM54174 

t National 


DM74174 

National 


54174 

t Signetics 


74174 

Signetics 


SN54174 

tTI 


SN74174 

Tl 


m-LS AM25LS174C 

AMD 


AM25LS174M 

tAMD 


SN54LS174 

tAMD 


SN74LS174 

AMD 


9LS174C 

Fairchild 


9LS174M 

t Fairchild 


54LS174 

t Fairchild 


74LS174 

Fairchild 


HD74LS174 

Hitachi 


SN74LS174 

Motorola 


DM54LS174 

t National 


DM74LS174 

National 


9LS174C 

Raytheon 


9LS174M 

t Raytheon 


25LS174C 

Raytheon 


25LS174M 

t Raytheon 


54LS174 

t Raytheon 


74LS174 

Raytheon 


54LS174 

t Signetics 


74LS174 

Signetics 


SN54LS174 

tTI 


SN74LS174 

Tl 


HL-S SN54S174 

tAMD 


SN74S174 

AMD 


54S174 

t Fairchild 


74S174 

Fairchild 


HD74S174 

Hitachi 


M5S174 

Mitsubishi 


DM74S174 

National 


54S174 

t Signetics 


74S174 

Signetics 


SN54S174 

tTI 


SN74S174 

Tl 


I Octal D-Type, Edge-Triggered Flip-Flop, with Clear 

m SN74273 

Tl 


TTL-LS AM25LS273C 

AMD 


AM25LS273M 

tAMD 


SN54LS273 

tAli^D 


SN74LS273 

AMD 


54LS273 

t Fairchild 


74LS273 

Fairchild 


54LS273 

tMMI 

(509) 

74LS273 

MMI 

(509) 

57LS313 

tMMI 

(509) 

67LS313 

MMI 

(509) 

SN54LS273 

t Motorola 


SN74LS273 

Motorola 


9LS273C 

Raytheon 

(531) 

9LS273M 

t Raytheon 

(531) 

25LS273C 

Raytheon 

(531) 

25LS273M 

t Raytheon 

(531) 

54LS273 

t Raytheon 

(531) 

74LS273 

Raytheon 

(531) 

74LS273 

Signetics 


SN541S273 

tTI ■ 


SN74LS273 

Tl 


Octal D-Type Edge-Triggered Flip-Flop, Three-State 

m-LS AM25LS374C 

AMD 


AM25LS374M 

tAMD 


SN54LS374 

tAMD 



Device 


Source 


Function Device 

Source 

Flip-Flops 

(Cont’d.) 

Octal D-type Flip-Flop, Common Clear and Enable, 

Three-State 


m-LS AM25LS2520C 

AMD 

AM25LS2520M 

tAMD 

AM2920C 

AMD 

AM2920M 

tAMD 

Octal I/O Register, Three-State 


m-LS 57LS315 

tMMI 

67LS315 

MMI 

Quad I/O Register, Three-State (two terminals per 
flip-flop can be used as input or output) 

TTL DM7542 

t National 

DM8542 

National 

Gates, AND/NAND 

Dual 4-Input AND Gate 


m 5421 

t Fairchild 

7421 

Fairchild 

5421 

t Signetics 

7421 

Signetics 

TD3421 

Toshiba 

m-LS 9LS21C 

Fairchild 

9LS21M 

t Fairchild 

54LS21 

t Fairchild 

74LS21 

Fairchild 

HD74LS21 

Hitachi 

,5N54LS21 

t Motorola 

SN74LS21 

Motorola 

DM54LS21 

t National 

DM74LS21 

National 

fiPB74LS21 

NEC America 

9LS21C 

Raytheon 

9LS21M 

t Raytheon 

54LS21 

t Raytheon 

74LS21 

Raytheon 

54LS21 

t Signetics 

74LS21 

Signetics 

SN54LS21 

tTI 

SN74LS21 

Tl 

m-H 54H21 

t Fairchild 

74H21 

Fairchild 

MC3011 

Motorola 

MC3111 

t Motorola 

DM54H21 

t National 

DM74H21 

National 

54H21 

t Signetics 

74H21 

Signetics 

SN74H21 

tTI 

SN74H21 

Tl 

Dual 4-Input AND Power Gate 


TTL-H MC3026 

Motorola 

MC3126 

t Motorola 

Triple 3-Input AND Gate 


m 5411 

t Fairchild 

7411 

Fairchild 

HD74LS11 

Hitachi 

DM5411 

t National 

DM7411 

National 

5411 

t Signetics 

7411 

Signetics 

m-LS 9LS11C 

Fairchild 

9LS11M 

t Fairchild 

54LS11 

t Fairchild 

74LS11 

Fairchild 

SN54LS11 

t Motorola 

SN74LS11 

Motorola 


U)e 


(Continued) 


Flip-Flops 


(Cont’d.) 


20 


30 


40 


50 


m-LS 

(Cont’d.) 

SN74LS374 

AMD 


54LS374 

t Fairchild 


74LS374 

Fairchild 


S4LS374 

MMI 

(505) 

74LS374 

MMI 

(505) 

SN54LS374 

t Motorola 


SN74LS374 

Motorola 


SN54LS574 

t Motorola 


SN74LS574 

Motorola 


DM54LS374 

t National 


DM74LS374 

National 


9LS374C 

Raytheon 

(543) 

9LS374M 

t Raytheon 

(543) 

25LS374C 

Raytheon 

(543) 

25LS374M 

t Raytheon 

(543) 

54LS374 

t Raytheon 

(543) 

74LS374 

Raytheon 

(543) 

74LS364 

Signetics 


74LS374 

Signetics 


SN54LS364 

tTI 


, SN74LS364 

Tl 


SN54LS374 

tTI 


SN74LS374 

Tl 


TTL-S SN54S374 

tAMD 


SN74S374 

AMD 


S4S374 

tMMI 

(505) 

74S374 

MMI 

(505) 

57S374 

tMMI 

(505) 

67S374 

MMI 

(505) 

SN54S374 

tTI 


SN74S374 

Tl 


Octal, D-Type Edge-Triggered Flip-Flop, Inverting, 


Three-State 



m-LS SN54LS534 

tAMD 


SN74LS534 

AMD 


57LS376 

tMMI 

(505) 

67LS376 

MMI 

(505) 

m-S SN54S534 

tAMD 


SN74S534 

AMD 


57S376 

tMMI 

(505) 

67S376 



57S378 

tMMI 


67S378 

MMI 


Octal D-Type Flip-Fiop with Enable 



m-LS AM25LS377C 

AMD 


AM25LS377M 

tAMD 


SN54LS377 

tAMD 


SN74LS377 

AMD 


54LS377 

t Fairchild 


74LS377 

Fairchild 


57LS314 

tMMI 

(509) 

67LS314 

MMI 

(509) 

54LS377 

MMI 

(509) 

74LS377 

MMI 

(509) 

SN54LS377 

t Motorola 


SN74LS377 

Motorola 


9LS377C 

Raytheon 

(549) 

9LS377M 

t Raytheon 

(549) 

25LS377C 

Raytheon 

(549) 

25LS377M 

t Raytheon 

(549) 

54LS377 

t Raytheon 

(549) 

74LS377 

Raytheon 

(549) 

74LS377 

Sigietics 


SN54LS377 

tTI 


SN74LS377 

Tl 


* Typical Values 


1 face indicates additkmal data is provided on the pat 


70 


80 


90 


100 


110 


120 


130 


(Continued) 


140 


150 


160 


170 


180 


190 


t Military Terr^rature Range (-55° to 125”C) 
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DIGITAL-TTL(Cont’d) 


Function Device 

Source 

Gates, AND/NAND 

(Cont’d.) 

HL-LS 

(Cont'd.) 

DM54LS11 

t National 

DM74LS11 

National 

)xPB74LS11 

NEC America 

9LS11C 

Raytheon 

9LS11M 

t Raytheon 

54LS11 

t Raytheon 

74LS11 

Raytheon 

54LS11 

t Signetics 

74LS11 

Signetics 

SN54LS11 

Tl 

SN74LS11 

tTI 

ni-H 54H11 

t Fairchild 

74H11 

Fairchild 

MC3006 

Motorola 

MC3106 

t Motorola 

DM54H11 

t National 

DM74H11 

National 

54H11 

t Signetics 

74H11 

Signetics 

SN54H11 

tTI 

SN74H11 

Tl 

m-S 54S11 

t Fairchild 

74S11 

Fairchild 

HD74S11 

Hitachi 

M5S011 

Mitsubishi 

DM74S11 

National 

54S11 

t Signetics 

74S11 

Signetics 

SN54S11 

tTI 

SN74S11 

Tl 

1 Triple 3-lnput AND Gate, Open Collector 

JTl-lS 9LS15C 

Fairchild 

9LS15M 

t Fairchild 

54LS15 

t Fairchild 

74LS15 

Fairchild 

HD74LS15 

Hitachi 

SN54LS15 

t Motorola 

SN74LS15 

Motorola 

DM54LS15 

t National 

DM74LS15 

National 

9LS15C 

Raytheon 

9LS15M 

t Raytheon 

54LS15 

t Raytheon 

74LS15 • 

Raytheon 

54LS15 

t Signetics 

74LS15 

Signetics 

SN54LS15 

tTI 

SN74LS15 

Tl 

TTL-H 54H15 

t Fairchild 

74H15 

Fairchild 

SN54H15 

tTI 

SN74H15 

Tl 

m-S 54S15 

t Fairchild 

74S15 

Fairchild 

HD74S15 

Hitachi 

M5S015 

Mitsubishi 

DM74S15 

National 

54S15 

t Signetics 

74S15 

Signetics 

■ SN54S15 

tTI 

SN74S15 

Tl 

Quad 2-Input AND Gate 


Jll 5408 

t FaircNId 

7408 

Fairchild 

ZN5408 

t Ferranti 

ZN7408 

Ferranti 


(Continued) 


Function Device 

Source 

Gates, AND/NAND 

(Cont’d.) 

TTL 

(Cont’d.) 

HD7408 

Hitachi 

M53208 

Mitsubishi 

MC5408 

t Motorola 

MC7408 

Motorola 

DM5408 

t National 

DM7408 

National 

5408 

t Signetics 

7408 

Signetics 

SN5408 

tTI 

SN7408 

Tl 

TD3408 

Toshiba 

TTL-LS 9LS08C 

Fairchild 

9LS08M 

t Fairchild 

54LS08 

t Fairchild 

74LS08 

Fairchild 

HD74LS08 

Hitachi 

SN54LS08 

t Motorola 

SN74LS08 

Motorola 

DM54LS08 

t National 

DM74LS08 

National 

ftPB74LS08 

NEC America 

9LS08C 

Raytheon 

9LS08M 

t Raytheon 

54LS08 

t Raytheon 

74LS08 

Raytheon 

54LS08 

t Signetics 

74LS08 

Signetics 

SN54LS08 

tTI 

SN74LS<» 

Tl 

ni-H 54H08 

t Fairchild 

74H08 

Fairchild 

MC3001 

Motorola 

MC3101 

t Motorola 

DM54H08 

t National 

DM74H08 

National 

54H08 

t Signetics 

74H08 

Signetics 

m-S 54S08 

t Fairchild 

74S08 

Fairchild 

54S08 

t Signetics 

74S08 

Signetics 

SN54S08 

tTI 

SN74S08 

Tl 

I Quad 2-lnput AND Gate, Qpen Collector 

m 5409 

t Fairchild 

7409 

Fairchild 

ZN5409 

Ferranti 

ZN7409 

Ferranti 

HD7409 

Hitachi 

M53209 

Mitsubishi 

MC5409 

t Motorola 

MC7409 

Motorola 

DM5409 

t National 

DM7409 

National 

5409 

t Signetics 

7409 

Signetics 

SN5409 

tTI 

SN7409 

Tl 

TD3409 

Toshiba 

ni-LS 9LS09C 

Fairchild 

9LS09M 

t Fairchild 

54LS09 

t Fairchild 

74LS09 

Fairchild 

HD74LS09 

Hitachi 

SN54LS09 

t Motorola 

SN74LS09 

Motorola 


(Continued) 


Gates, AND/NAND 

(Cont’d.) 

m-LS 

(Cont’d.) 

DM54LS09 

t National 

DM74LS09 

National 

9LS09C 

Raytheon 

9LS09M 

t Raytheon 

54LS09 

t Raytheon 

74LS09 

Raytheon 

' 54LS09 

t Signetics 

74LS09 

Signetics . 

SN54LS09 

tTI 

SN74LS09 

tTI 

m-H 54H09 

t Fairchild 

74H09 

Fairchild 

m-S 54S09 

t Fairchild 

74S09 

Fairchild 

54S09 

t Signetics 

74S09 

Signetics 

SN54S09 

tTI 

SN74S09 

Tl 

I 2-2-3-3 Input AND Gate I 

TJl-S 9S41C 

Fairchild 

9S41M 

t FaircNId 

I 8-Input NAND Gate I 

m 5430 

t Fairchild 

7430 

FaircNId 

9007C 

Fairchild 

9007M 

t FaircNId 

ZN5430 

t Ferranti 

ZN7430 

Ferranti 

HD7430 

Hitachi " 

M53230 

MitsubisN' 

MC5430 

t Motorola 

MC7430 

Motorola 

DM5430 

t National 

DM7430 

National 

(1PB7430 

NEC America 

5430 

t Signetics 

7430 

Signetics 

SN5430 

tTI 

SN7430 

Tl 

TD3430 

Toshiba 

m-LS 9LS30C 

Fairchild 

9LS30M 

t FaircNId 

54LS30 

t Fairchild 

74LS30 

FaircNId 

HD74LS30 

Hitachi 

SN54LS30 

t Motorola 

SN74LS30 

Motorola 

DM54LS30 

t National 

DM74LS30 

National 

)iPB74LS30 

NEC America 

9LS30C 

Raytheon 

9LS30M 

t Raytheon 

54LS30 

t Raytheon 

74LS30 

Raytheon 

54LS30 

t Signetics 

74LS30 

Signetics 

SN54LS30 

tTI 

SN74LS30 

Tl 

HL-H 54H30 

t Fairchild 

74H30 

FaircNId 

MC3015 

Motorola 

MC3016 

Motorola 

MC3115 

t Motorola 

MC3116 

t Motorola 

DM54H30 

t National 

DM74H30 

National 

(Continued) 


t Military Temperature Range (-55° to 125"C) 


* Typical Values 
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1C MASTER 


DIGITAL-TTL (Cont’d) 


Function Device 

Source 

Gates, AND/NAND 

(Cont’d.) 

ni-H 

(Cont’d.) 

fiPB74H30 

NEC America 

54H30 

t Signetics 

74H30 

Signetics 

SN54H30 

tTI 

SN74H30 

Tl 

- TTL-S 54S30 

t Fairchild 

74S30 

Fairchild 

M5S030 

Mitsubishi 

DM74S30 

National 

SN54S30 

fT! 

SN74S30 

Tl 

12-Input NAND Gate. Three-State | 

ni-S 54S134 

t Fairchild 

74S134 

Fairchild 

HD74S134 

Hitachi 

DM74S134 

National 

54S134 

t Signetics 

74S134 

Signetics 

SN54S134 

tTI 

SN74S134 

Ti 

I 13-Input NAND Gate 

m-LS 9LS133C 

Fairchild 

9LS133M 

t Fairchild 

54LS133 

t Fairchild 

74LS133 

Fairchild 

SN54LS133 

t Motorola 

SN74LS133 

Motorola 

TTL-S 54S133 

t Fairchild 

HD74S133 

Hitachi 

74S133 

Fairchild 

M5S133 

Mitsubishi 

DM74S133 

Nabonal 

54S133 

t Signetics 

74S133 

Signetics 

SN54S133 

tTI 

SN74S133 

Tl 

I Dual 4-Input NAND Gate I 

TTL 5420 

t Fairchild 

7420 

Fairchild 

9004C 

Fairchild 

9004M 

t Fairchild 

ZN7420 

Ferranti 

ZN5420 

t Ferranti 

HD7420 

Hitachi 

M53220 

Mitsubishi 

MC5420 

t Motorola 

MC7420 

Motorola 

DM5420 

t National 

DM7420 

National 

DM9004C 

National 

fiPB7420 

NEC America 

5420 

t Signetics 

7420 

Signetics 

SN5420 

tTI 

SN7420 

Tl 

TD3420 

Toshiba 

m-LS 9LS20C 

Fairchild 

9LS20M 

t Fairchild 


t Fairchild 

74LS20 

Fairchild 

HD74LS20 

Hitachi 

SN54LS20 

t Motorola 

SN74LS20 

Motorola 

DM54LS20 

t National 

DM74LS20 

National 

fiPB74LS20 

NEC America 
(Continued) 


Gates, AND/NAND 

(Cont’d.) 

TTL-LS 

(Cont'd.) 

9LS20C 

Raytheon 

9LS20M 

t Raytheon 

54LS20 

t Raytheon 

74LS20 

Raytheon 

54LS20 

t Signetics 

74LS20 

Signetics 

SN54LS20 

tTI 

SN74LS20 

Tl 

TTL-H 54H20 

t Fairchild 

74H2C 

Fairdiiid 

MC3010 

Motorola 

MC3110 

t Motorola 

DM54H20 

t National 

DM74H20 

National 

HPB74H20 

NEC America 

54H20 

t Signetics 

74H20 

Signetics 

SN54H20 

tTI 

SN74H20 

Tl 

HL-S 54S20 

t Fairchild 

74S20 

Fairchild 

ZN54S20 

t Ferranti 

ZN74S20 

Ferranti 

HD74S20 

Hitachi 

M5S020 

Mitsubishi 

DM74S20 

National 

54S20 

t Signetics 

74S20 

Signetics 

SN54S20 

tTI 

SN74S20 

Tl 

Dual 4-input NAND Buffer 


TTI 5440 

t Fairchild 

7440 

Fairchild 

9009C 

Fairchild 

90C9M 

t Fairchild 

ZN5440 

t Ferranti 

ZN7440 

Ferranti 

HD7440 

Hitachi 

M53240 

Mitsubishi 

MC5440 

t Motorola 

MC7440 

Motorola 

DM5440 

t National 

DM7440 

National 

DM9009C 

National 

fiPB7440 

NEC America 

5440 

t Signetics 

7440 

Signetics 

SN5440 

tTI 

SN7440 

Tl 

TD3440 

Toshiba 

TTL-LS 9LS40C 

Fairchild 

9LS40M 

t Fairchild 

54LS40 

t Fairchild 

74LS40 

Fairchild 

HD74LS40 

Hitachi 

SN54LS40 

t Motorola 

SN74LS40 

Motorola 

DM54LS40 

t National 

DM74LS40 

National 

^PB74LS40 

NEC America 

9LS40C 

Raytheon 

9LS40M 

t Raytheon 

54LS40 

t Raytheon 

74LS40 

Raytheon 

54LS40 

Signetics 

74LS40 

Signetics 

SN54LS40 

tTI 


(Continued) 


Function Device 

Source 

Lkie 

Gates, AND/NAND 

(Cont’d.) 


TTL-LS 

(Cont'd.) 


SN74LS40 

Tl 


TTL-H 54H40 

t Fairchild 


74H40 

Fairchild 


MC3024 

Motorola 

140 

MC3025 

Motorola 


MC3124 

t Motorola 


MC3125 

t Motorola 


DM54H40 

t National 


DM74H40 

National 


HPB74H40 

NEC America 


54H40 

t Signetics 


74H40 

Signetics 


SN54H40 

tTI 


SN74H40 

T! 

150 

TTL-S 54S40 

t Fairchild 


' 74S40 

Fairchild 


HD74S40 

Hitachi 


M5S040 

Mitsubishi 


DM74S40 

National 


54S40 

t Signetics 


74S40 

Signetics 


SN54S40 

tTI 


SN74S40 

Tl 


1 Dual 4-Input NAND Gate, Open Collector 

160 

TTi 5422 

t Fairchild 


7422 

Fairchild 


HD7422 

Hitachi 


SN5422 

tTI 


SN7422 

Tl 


TTL-LS 9LS22C 

Fairchild 


9LS22M 

t Fairchild 


54LS22 

t Fairchild 


74LS22 

Fairchild 


HD74LS22 

Hitachi 

170 

SN54LS22 

t Motorola 


SN74LS22 

Motorola 


DM54LS22 

t National 


DM74LS22 

National 


9LS22C 

Raytheon 


9LS22M 

t Raytheon 


54LS22 

t Raytheon 


74LS22 

Raytheon 


54LS22 

t Signetics 


74LS22 

Signetics 

180 

SN54LS22 

tTI 


SN74LS22 

Tl 


TTL-H 54H22 

t Fairchild 


74H22 

Fairchild 


MC3012 

Motorola 


MC3112 

t Motorola 


DM54H22 

t National 


DM74H22 

National 


54H22 

t Signetics 


74H22 

Signetics 

190 

SN54H22 

tTI 


SN74H22 

Tl 


TTL-S 54S22 

t Fairchild 


74S22 

Fairchild 


ZN54S22 

t Ferranti 


ZN74S22 

Ferranti 


HD74S22 

Hitachi 


M5S022 

Mitsubishi 


DM74S22 

National 


54S22 

t Signetics 

200 

74S22 

Signetics 


SN54S22 

tTI 



(Continued) 



t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


DIGITAL-TTL(Cont’d) 


Function Device 

Source 

Gates, AND/NAND 

(Cont’d.) 

HL-S 

(Cont'd.) 

SN74S22 

T1 

Dual 5-Input NAND Gate 

TTL DM7092 

t National 

DM8092 

National 

Triple 3-Input NAND Gate . 

TTL 5410 

t Fairchild 

7410 

Fairchild 

9003C 

Fairchild 

9003M 

t Fairchild 

ZN5410 

t Ferranti 

ZN7410 

Ferranti 

HD7410 

Hitachi 

M5330 

Mitsubishi' 

M53210 

Mitsubishi 

MC5410 

t Motorola 

MC7410 , 

Motorola 

DM5410 

t National 

DM7410 

National 

DM9003C 

National 

|iPB7410 

NEC America 

5410 

t Signetics 

7410 

Signetics 

SN5410 

tTI 

SN7410 

Tl 

TD3410 

Toshiba 

TTL-LS 9LS10C 

Fairchild 

9LS10M 

t Fairchild 

54LS10 

t Fairchild 

74LS10 

Fairchild 

HD74LS10 

Hitachi 

SN54LS10 

t Motorola 

SN74LS10 

Motorola 

DM54LS10 

t National 

DM74LS10 

National 

HPB74LS10 

NEC America 

9LS10C 

Raytheon 

9LS10M 

t Raytheon 

54LS10 

t Raytheon 

74LS10 

'Raytheon 

54LS10 

t Signetics 

74LS10 

Signetics 

SN54LS10 

tTI 

SN74LS10 

Tl 

HL-H 54H10 

t Fairchild 

74H10 

Fairchild 

MC3005 

Motorola 

MC3105 

t Motorola 

DM54H10 

t National 

DM74H10 

National 

|iPB74H10 

NEC America 

54H10 

t Signetics 

74H10 

Signetics 

SN54H10 

tTI 

SN74H10 

Tl 

m-S 54S10 

t Fairchild 

74S10 

Fairchild 

HD74S10 

Hitachi 

M5S010 

Mitsubistii 

DM74S10 

National 


t Signetics 


Signetics 


tTI 


Tl 

Triple 3-Input NAND Gate, Open Collector I 

TTL 5412 

t Fairchild 

7412 

Fairchild 

(Continued) 


Function 

Device 

Source 

Gates, AND/NAND 

(Cont’d.) 

ni 


(Cont’d.) 


ZN5412 

t Ferranti 


ZN7412 

Ferranti 


HD7412 

Hitachi 


5412 

t Signetics 


7412 

Signetics 


SN5412 

tTI 


SN7412 

Tl 

HL-LS 

54LS12 

t Fairchild 


74LS12 

Fairchild 


HD74LS12 

Hitachi 


SN54LS12 

t Motorola 


SN74LS12 

Motorola 


DM54LS12 

t National 


DM74LS12 

National 


9LS12C 

Raytheon 


9LS12M 

t Raytheon 


54LS12 

t Raytheon 


74LS12 

Raytheon 


54LS12 

t Signetics 


74LS12 

Signetics 


SN54LS12 

tTI 


SN74LS12 

Tl 

TTL-S 

HD74S12 

Hitachi 

HL-H 

MC3007 

Motorola 


MC3107 

t Motorola 

1 Quad 2-lnput NAND Gate 


TTL 

5400 

t Fairchild 


7400 

Fairchild 


9002C 

Fairchild 


9002M 

t Fairdiild 


ZN5400 

t Ferranti 


ZN7400 

Ferranti 


HD7400 

Hitachi 


M5340 

Mitsubishi 


M53200 

Mitsubishi 


MC5400 

t Motorola 


MC7400 

Motorola 


DM5400. 

t National 


DM7400 

National 


DM9002C 

National 


HPB7400 

NEC America 


5400 

t Signetics 


7400 

Signetics 


SN5400 

tTI • 


SN7400 

Tl 


TD3400 

Toshiba 

HL-LS 

9LS00C 

Fairchild 


9LS00M 

t Fairchild 


54LS00 

t Fairchild 


74LS00 

Fairchild 


HD74LS00 

Hitachi 


SN54LS00 

t Motorola 


SN74LS00 

Motorola 


DM54LS00 

t National 


DM74LS00 

National 


fiPB74LS00 

NEC America 


ksooc 

Raytheon 


9LS00M 

t Raytheon 


54LS00 

t Raytheon 


74LSOO 

Raytheon 


54LSOO 

t Signetics 


74LS00 

Signetics 


SN54LS00 

tTI 


SN74LS00 

Tl 

HL-H 

54H00 

t Fairchild 


74HOO 

Fairchild 



(Continued) 


Gates, AND/NAND (Cont’d.) 


HL-H 

MC3000 

MC3100 

DM54HOO 

DM74HOO 

HPB74H00 

54H00 

74H00 

SN54H00 

SN74H00 

(Cont'd.) 

Motorola 
t Motorola 
t National 

National 

NEC America 
t Signetics 

Signetics 

tTI 

Tl 

m-S 54SOO 

t Fairchild 

74S00 

t Fairchild 

ZN54S00 

t Ferranti 

ZN74S00 

Ferranti 

HD74S00 

Hitachi 

M5S000 

Mitsubishi 

DM74S00 

National 

54S00 

t Signetics 

74S00 

Signetics 

SN54S00 

tTI 

SN74SOO 

Tl 

Quad 2-lnput NAND Buffer 

m 5437 

t Fairchild 

7437 

Fairchild 

ZN5437 

t Ferranti 

ZN7437 

Ferranti 

HD7437 

Hitachi 

M53237 

MitsubisN 

MC5437 

t Motorola 

MC7437 

Motorola 

DM5437 

t National 

DM7437 

National 

DM7091 

t National 

DM8091 

National 

HPB7437 

NEC America 

5437 

t Signetics 

7437 

Signetics 

SN5437 

tTI 

SN7437 

Tl 

TD3437 

Toshiba 

m-LS .9LS37C 

Fairchild 

9LS37M 

t Fairchild 

54LS37 

t Fairchild 

74LS37 

Fairchild 

HD74LS37 

Hitachi 

SN54LS37 

t Motorola 

SN74LS37 

Motorola 

DM54LS37 

t National 

DM74LS37 

National 

HPB74LS37 

NEC America 

9LS37C 

Raytheon 

9LS37M 

t Raytheon 

54LS37 

t Raytheon 

74LS37 

Raytheon 

54LS37 

t Signetics 

74LS37 

Signetics 

SN54LS37 

tTI 

SN74LS37 

Tl 

m-S 74S37 

Signetics 

SN54S37 

tTI 

SN74S37 

Tl 

Quad 2-lnput NAND Gate, Open Collector 

m 5401 

t Fairchild 

7401 

Fairchild 

5403 

t Fairchild 

7403 

Fairchild 

901 2C 

Fairchild 

(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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Master Selection Gui^e 


1C MASTER 


DIGITAL-TTL (Cont’d) 


O 


Gates, AND/NAND (Cont’d.) 


TTl 


(Cont'd.) 


901 2M 

t Fairchild 


ZN5401 

t Ferranti 


ZN7401 

Ferranti 


HD7401 

Hitachi 


HD7403 

Hitachi 


M53201 

Mitsubishi 


M53203 

Mitsubishi 


MC5401 

t Motorola 


MC7401 

Motorola 


MC5403 

t Motorola 


MC7403 

Motorola 


DM5401 

t National 


DM7401 

National 


DM5403 

t National 


DM7403 

National 


DM901 2C 

National 


5401 

t Signefics 


7401 

Signetics 


5403 

t Signetics 


7403 

Signetics 


SN5401 

tTi 


SN7401 

Tl 


SN5403 

tTI 


SN7403 

Tl 


TD3401 

Toshiba 


TD3403 

Toshiba 

HL-LS 

9LS03C 

Fairchild 


9LS03M 

54LS03 

t Fairchild 
t Fairchild 


74LS03 

HD74LS01 

Fairchild 

Hitachi 


HD74LS03 

Hitachi 


SNi54LS01 

t Motorola 


SN74LS01 

Motorola 


SN54LS03 

t Motorola 


SN74LS03 

Motorola 


DM54LS01 

t National 


DM74LS01 

National 


DM54LS03 

t National 


DM74LS03 

National 


MPB74LS03 

NEC America 


9LS01C 

Raytheon 


9LS01M 

t Raytheon 


54LS01 

t Raytheon 


74LS01 

Raytheon 


9LS03C 

Raytheon 


9LS03M 

t Raytheon 


54LS03 

t Raytheon 


74LS03 

Raytheon 


54LS01 

t Signetics 


74LS01 

Signetics 


54LS03 

t Signetics 


74LS03 

Signetics 


SN54LS01 

tTI 


SN74LS01 

Tl 


SN54LS03 

tTI 


SN74LS03 

Tl 

TTL-H 

54H01 

t Fairchild 


74H01 . 

Fairchild 


MC3004 

Motorola 


MC3104 

t Motorola 


DM54H01 

t National 


DM74H01 

National 


HPB74H01 

NEC America 


54H01 

t Signetics 


74H01 

Signetics 


SN54H01 

tTI 


SN74H01 

Tl 



(Continued) 


Gates, AND/NAND 

(Cont’d.) 

1 Quad 2-Input NAND Gate, Open Collector (Cont’d.) 

TTL-S 54S03 

t Fairchild 

74S03 

Fairchild 

ZN54S03 

t Ferranti 

ZN74S03 

Ferranti 

HD74S03 

Hitachi 

M5S003 

MitsiAishi 

DM74S03 

National 

54S03 

t Signetics 

74S03 

Signetics 

SN54S03 

tTI 

SN74S03 

Tl 

1 Quad 2-Input NAND Buffer, Open Collector 

TTL 5438 

t Fairchild 

7438 

Fairchild 

7439 

Fairchild 

ZN5438 

t Ferranti 

ZN7438 

Ferranti 

HD7438 

Hitachi 

M53238 

Mitsubishi 

MC5438 

t Motorola 

MC7438 

Motorola 

DM5438 

t National 

DM7438 

National 

|iPB7438 

NEC America 

5438 

t Signetics 

7438 

Signetics 

5439 

t Signetics 

7439 

Signetics 

SN5438 

tTI 

SN7438 

Tl 

TD3438 

Toshiba 

TTL-LS 9LS38C 

Fairchild 

9LS38M 

t Fairchild 

54LS38 

t Fairchild 

74LS38 

Farchild 

HD74LS38 

Hitachi 

SN54LS38 

t Motorola 

SN74LS38 

Motorola 

9LS38C 

Raytheon 

9LS38M 

t Raytheon 

54LS38 

t Raytheon 

74LS38 

Raytheon 

DM54LS38 

t National 

DM74LS38 

National 

;iPB74LS38 

NEC America 

74LS38 

Signetics 

54LS38 

t Signetics 

SN54LS38 

tTI 

SN74LS38 

Tl 

m-S 74S38 

Signetics 

SN54S38 

tTI 

SN74S38 

Tl 

1 Quad 2-Input NAND Buffer, Open Collector, to 1 5v I 

TTL-LS 9LS26C 

Fairchild 

9LS26M 

t Fairchild 

54LS26 

t Fairchild 

74LS26 

Fairchild 

HD74LS26 

Hitachi 

SN54LS26 

t Motorola 

SN74LS26 

Motorola 

DM54LS26 

t National 

DM74LS26 

National 

9LS26C 

Raytheon 

9LS26M 

t Raytheon 

54LS26 

t Raytheon 

74LS26 

Raytheon 

54LS26 

t Signetics 


(Continued) 


Gates, AND/NAND 

(Cont’d.) 

TTL-LS 

(Cont'd.) 

74LS26 

Signetics 

SN54LS26 

tTI 

SN74LS26 

Tl 

1 Quad 2-Input NAND Buffer, Three-State 

HL DM7099 

t National 

DM8099 

National 

Gates, AND-OR/AND-OR-Invert 

Dual 2-4 Inp’ut AND/OR Gate 

TTL-S 9S42C 

Fairchild 

9S42M 

Fairchild 

j 2-2-2-3-lnput AND-OR Gate, Expandable | 

TTL-H 54H52 

t Fairchild 

74H52 

Fairchild 

MC3031 

Motorola 

M,C3131 

t Motorola 

DM54H52 

t National 

DM74H52 

National 

54H52 

t Signetics 

74H52- 

Signetics 

SN54H52 

tTI 

SN74H52 

Tl 

j 2-2-2-3-lnput AND-OR-Invert Gate, Expandable I 

TTL 9008C 

Fairchild 

9008M 

t Fairchild 

DM9008C 

National 

1 4-Wide 2-Input AND-OR-Invert Gate I 

TTL 5454 

t Fairchild 

7454 

Fairchild 

ZN5454 

t Ferranti 

ZN7454 

Ferranti 

HD7454 

Hitachi 

MC5454 

t Motorola 

MC7454 

Motorola 

DM5454 

t National 

DM7454 

National 

HPB7454 

NEC America 

5454 

t Signetics 

7454 

Signetics 

SN5454 

tTI 

SN7454 

Tl 

1 4-Wide 2-2-3-3-input AND-OR-Invert Gate j 

m-LS 9LS54C 

Fairchild 

9LS54M 

t Fairchild 

54LS54 

t Fairchild 

74LS54 

Fairchild 

HD74LS54 

Hitachi 

SN54LS54 

t Motorola 

SN74LS54 

Motorola 

DM54LS54 

t National 

DM74LS54 

National 

HPB74LS54 

NEC America 

9LS54C 

Raytheon 

9LS54M 

t Raytheon 

54LS54 

t Raytheon 

74LS54 

Raytheon 

54LS54 

t Signetics 

74LS54 

Signetics 

SN54LS54 

tTI 

SN74LS54 

Tl 

1 2-2-2-3-lnput AND-OR-Invert Gate j 

TTL-H 54H54 

t Fairchild 

74H54 

Fairchild 

DM54H54 

t National 

DM74H54 

National 

(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


DIGITAL-TTL (Cont’d) 


Gates, AND-OR/AND-OR-Invert 
(Cont’d.) 


HL-H 

(Cont'd.) 

54H54 

t Signetics 

74H54 

Signetics 

SN54H54 

tTI 

SN74H54 

Tl 

4-Wicle 2-Input AND-OR-Invert Gate, Expandable 

TTL 5453 

t Fairchild 

7453 

Fairchild 

ZN5453 

t Ferranti 

ZN7453 

Ferranti 

. HD7453 

Hitachi 

M53253 

Mitsubishi 

MC5453 

t Motorola 

MC7453 

Motorola 

DM5453 

t National 

DM7453 

National 

HPB7453 

NEC America 

5453 

t Signetics 

7453 

Signefcs 

SN5453 

tTI 

SN7453 

Tl 

2-2-2-3-lnput AND-OR-Invert Gate, Expandable 

ni-H 54H53 

t Fairchild 

74H53 

Fairchild 

MC3032 

Motorola 

MC3132 

t Motorola 

DM54H53 

t National 

DM74H53 

National 

54H53 

t Signetics 

74H53 

Signetics 

SN54H53 

tTI 

SN74H53 

Tl 

4-2-3-2-lnput AND-OR-Invert Gate 


HL-S 54S64 

t Fairchild 

74S64 

t Fairchild 

HD74S64 

Hitachi 

DM74S64 

National 

54S64 

t Signetics 

74S64 

t Signetics 

SN54S64 

Tl 

SN74S64 

Tl 

4-2-3-2-lnput AND-OR-Invert Gate, Open Collector 

■ ni-S 54S65 

t Fairchild 

74S65 

t Fairchild 

HD74S65 

Hitachi 

DM74S65 

National 

54S65 

t Signetics 

74S65 

Signetics 

SN54S65 

tTI 

SN74S65 

Tl 

Dual 2-Wide 2-Input AND-OR-Invert Gate 

ni 5451 

t Fairchild 

7451 

Fairchild 

ZN7451 

Ferranti 

ZN5451 

t Ferranti 

, HD7451 

Hitachi 

MC5451 

t Motorola 

MC7451 

Motorola 

DM5451 

t National 

DM7451 

National 

)aPB7451 

NEC America 

5451 

t Signetics 

7451 

Signetics 

SN5451 

. tTI 

SN7451 

Tl 

TD3451 

Toshiba 

HL-H 54H51 

t Fairchild 


(Continued) 


Function Device 

Source 

Line 

Gates, AND-OR/AND-OR-Invert 


(Cont’d.) 



m-H 

(Cont’d.) 


74H51 

Fairchild 


MC3023 

Motorola 

70 

MC3123 

t Motorola 


DM54H51 

t National 


DM74H51 

National 


(1PB74H51 ^ 

NEC America 


54H51 

t Signetics 


74H51 

Signetics 


SN54H51 

tTI 


SN74H51 

Tl 


HL-S 54S51 

t Fairchild 


74S51 

Fairchild 

80 

HD74S51 

Hitachi 


M5S051 

Mitsubishi 


DM74S51 

National 


54S51 

t Signetics 


74S51 

Signetics 


SN54S51 

tTI 


SN74S51 

Tl 


ni-LS 9LS51C 

Fairchild 


9LS51M 

t Fairchild 


54LS51 

t Fairchild 

90 

74LS51 

Fairdiild 


HD74LS51 

Hitachi 


SN54LS51 

t Motorola 


SN74LS51 

Motorola 


DM54LS51 

tNationaJ 


DM74LS51 

National 


fiPB74LS51 

NEC America 


9LS51C 

Raytheon 


9LS51M 

t Raytheon 


54LS51 

t Raytheon 

100 

74LS51 

Raytheon 


54LS51 

t Signetics 


74LS51 

Signetics 


SN54LS51 

tTI 


SN74LS51 

Tl 


2-Wide, 4-Input AND-OR-lnvert Gate 


m-LS 9LS55C 

Fairchild 


9LS55M 

t Fairchild 


54LS55 

t Fairchild 


74LS55 

Fairchild 

110 

HD74LS55 

Hitachi 


SN54LS55 

t Motorola 


SN74LS55 

Motorola 


DM54LS55 

t National 


DM74LS55 

National 


fiPB74LS55 

NEC America 


9LS55C 

Raytheon 


9LS55M 

t Raytheon 


54LS55 

t Raytheon 


74LS55 

Raytheon 

120 

54LS55 

t Signetics 


74LS55 

Signetics 


SN54LS55 

tTI 


SN74LS55 

n 


2-Wide. 4-Input AND-OR-Invert Gate, Expandable 


HL-H 54H55 

t Fairchild 


74H55 

Fairchild 


DM54H55 

t National 


DM74H55 

National 


54H55 

t Signetics 

130 

74H55 

Signeh'cs 


SN54H55 

tTI 


SN74H55 

Tl 



Function 

Device 

Source 

Gates, 

AND-OR/AND-OR-Invert 

(Cont’d.) 


Dual 2-Wide 2-Input AND-OR-Invert Gate (one gate is 

expandable) 



TTI 

5450 

t Fairchild 


7450 

Fairchild 


9005C 

Fairchild 


9005M 

t Fairchild 


ZN5450 

t Ferranti 


ZN7450 

Ferranti 


HD7450 

Hitachi 


M5352 

Mitsubishi 


M53250 

Mitsubi^ 


MC5450 

t Motorola 


MC7450 

Motorola 


DM5450 

t National 


DM7450 

National 


DM9005C 

National 


mPB7450 

NEC America 


5450 

t Signetics 


7450 

Signetics 


SN5450 

tTI 


SN7450 

Tl 


TD3450 

Toshiba 

HL-H 

54H50 

t Fairchild 


74H50 

Fairchild 




DM54H50 

t National 


DM74H50 

National 


54H50 

t Signetics 


74H50 

Signetics 


SN54H50 

tTI 


SN74H50 

Tl 

1 Dual 4-Input Expander (for 54/7423, 54/7450, I 

54/7453) 



TTI 

5460 

t Fairchild 


7460 

Fairchild 


ZN5460 

t Ferranti 


ZN7460 

Ferranti 


HD7460 

Hitachi 


M5304 

Mitsubishi 


M53260 

Mitsubishi 


MC5460 

t Motorola 


MC7460 

Motorola 


DM5460 

t National 


DM7460 

National 


fiPB7460 

ffec America 


5460 

t Signetics 


7460 

Signetics 


SN5460 

tTI 


SN7460 

Tl 


TD3460 

Toshiba 

1 Dual 4-Input Extender (for 9005, 9008) I 

TTL 

9006C 

Fairchild 


9006M 

t Fairchild 


DM9006C 

National 

Gates, 

Exclusive OR/NOR 

Quad 2-Input Exclusive-OR Gate 


m 

5486 

t Fairchild 


7486 

Fairchild 


ZN5486 

t Ferranti 


ZN7486 

Ferranti 


HD7486 

Hitachi 


DM74LS386 

National 


M53286 

Mitsubishi 


MC5486 

t Motorola 


MC7486 

Motorola 


MC7241 

Motorola 



(Continued) 


t Military Temperature Range (-55” to 125°C) 
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DIGITAL-TTL (Cont’d) 


Function Device 

Source 

Line 

Function Device 

Source 

Line 

Gates, Exclusive OR/NOR 


Gates, OR/NOR 

(Cont’d.) 


(Cont’d.) 









TTL 

(Cont’d.) 


TTL-LS 

(Cont’d.) 


7432 

Signetics 


9LS136M 

t Fairchild 


SN5432 

tTI 


54LS136 

Fairchild 

70 

SN7432 

Tl 


74LS136 ■ 






HD74LS136 

Hitachi 


HL-LS 9LS32C 

Fairchild 


SN54LS136 

t Motorola 


9LS32M 

t Fairchild 


SN74LS136 

Motorola 


54LS32 

t Fairchild 


DU54LS136 

t National 


74LS32 

Fairchild 


DM74LS136 

National 


HD74LS32 

Hitachi 

140 

9LS136C 

Raytheon 


SN54LS32 

t Motorola 


9LS136M 

t Raytheon 


SN74LS32 

Motorola 


54LS136 

t Raytheon 


DM54LS32 

t National 


74LS136 

Raytheon 

80 

DM74LS32 

National 


54LS136 

t Signetics 


HPB74LS32 

NEC America 


74LS136 

Signetics 


9LS32C 

Raytheon 


SN54LS136 

tTI 


9LS32M 

t Raytheon 


SN74LS136 

Tl 


54LS32 

t Raytheon 





74LS32 

Raytheon 


HL-S 0M74S136 

National 


54LS32 

t Signetics 

150 

Quad 2-Input Exclusive NOR Gate 



74LS32 

Signetics 


HL-H MC3022 

Motorola 


SN54LS32 

tTI 


MC3122 

t Motorola 


SN74LS32 

Tl 


Quad 2-Input Exclusive NOR Gate, Open Collector 


HL-S 54S32 

t Fairchild 


, ni 9386C 

Fairchild 

90 

74S32 

Fairchild 


9386M 

t Fairchild 


54S32 

t Signetics 


MC7242 

Motorola 


74S32 

Signetics 


MC8242 

t Motorola 


SN54S32 

tTI 


RC8242 

Raytheon 


SN74S32 

Tl 


RM8242 

t Raytheon - 





N8242 

Signetics 


2-2-2-4 Input NOR Gate 


160 

S8242 

t Signetics 


TTL 901 5C 

Fairchild 





9015M 

t FarchikJ 


HL-LS 9LS266C 

Fairchild 





9LS266M 

t Farchild 


Dual 4-Input NOR Gate, with Strobe 



54LS266 

t Fairchild 

100 

m 5425 

t Fairchild 


74LS266 

Fairchild 


7425 

Fairchild 


SN54LS266 

t Motorola 


ZN5425 

t Ferranti 


SN74LS266 

Motorola 


HD7425 

Hitachi 


DM54LS266 

t National 


ZN7425 

Ferranti 


DM74LS266 

National 


M53225 

Mitsubishi 


9LS266C 

Raytheon 


MC5425 

t Motorola 

170 

9LS266M 

t Raytheon 


MC7425 

Motorola 


54LS266 

t Raytheon 


DM5425 

t National 


74LS266 

Raytheon 


DM7425 

National 


54LS266 

t Signetics 

110 

7425 

Signetics 


74LS266 

Signetics 


SN5425 

tTI 


SN54LS266 

tTI 


SN7425 

Tl 


SN74LS266 

Tl 








Dual 4-Input NOR Gate, with Strobe, Expandable (see 


TTL-S N82S42 

Signetics 


54/7460 Expander) 



Quad 2-Input OR/NOR Gate 



TTL 5423 

t Fairchild 


TTL-S 54S135 

t Fairchild 


7423 

Fairchild 

180 

74S135 

Fairchild 


HD7423 

Hitachi . 


HD74S135 

Hitachi 


MC5423 

t Motorola 


DM74S135 

National 


MC7423 

Motorola 


74S135 

Signetics 

120 

DM5423 

t National 


SN54S135 

tTI 


DM7423 

National 


SN74S135 

Tl 


7423 

Signetics 





SN5423 

tTI 


Gates, OR/NOR 



SN7423 

Tl 


Quad 2-Input OR Gate 



Dual 5-Input NOR Gate 



TTL 5432 

t Fairchild 


TTL-LS 9LS260C 

Fairchild 

190 

7432 

Fairchild 


9LS260M 

t Fairchild 


ZN5432 

t Ferranti 


54LS260 

t Fairchild 


ZN7432 

Ferranti 


74LS260 

Fairchild 


HD7432 

Hitachi 


SN54LS260 

t Motorola 


DM5432 

t National 


SN74LS260 

Motorola 


DM7432 

National 

130 

54LS260A 

t Signetics 


5432 

t Signetics 


74LS260A 

Signetics 



(Continued) 



(Continued) 



Device 


Source 


Line 


Gates, Exclusive OR/NOR 
(Cont’d.) 


TJl ■ 

(Cont’d.) 

MC8241 

t Motorola 

DM5486 

National 

DM7486 

National 

pPB7486 

NEC America 

RC8241 

Raytheon 

RM8241 

t Raytheon 

5486 

t Signetics 

7486 

Signetics 

N8241 

Signetics 

S8241 

t Signetics 

SN5486 

tTI 

SN7486 

Tl 

TD3486 

Toshiba 

HL-LS 9LS86C 

Fairchild 

9LS86M 

t Fairchild 

54LS86 

t Fairchild 

74LS86 

Fairchild 

HD74LS86 

Hitachi 

HD74LS386 

Hitachi 

SN54LS86 

t Motoroia 

SN74LS86 

Motorola 

SN54LS386 

t Motorola 

SN74LS386 

Motorola 

DM54LS86 

t National 

DM74LS86 

National 

DM54LS386 

t National 

DM74LS386 

National 

mPB74LS86 

NEC America 

9LS86C 

Raytheon 

9LS86M 

t Raytheon 

54LS86 

t Raytheon 

74LS86 

Raytheon 

9LS386C 

Raytheon 

9LS386M 

t Raytheon 

54LS386 

t Raytheon 

74LS386 

Raytheon 

54LS86 

t Signetics 

74LS86 

Signetics 

54LS386 

t Signetics 

74LS386 

Signetics 

SN54LS86 

tTI 

SN74LS86 

Tl 

SN54LS386 

tTI 

SN74LS386 

Tl 

HL-H MC 362 I 

Motorola 

MC3121 

t Motorola 

HL-S 54S86 

t Fairchild 

74S86 

Fairchild 

HD74S86 

Hitachi 

DM74S86 

National 

N82S41 

Signetics 

54S86 

t Signetics 

74S86 

Signetics 

SN54S86 

tTI 

SN74S86 

Tl 

Quad 2-Input Exclusive OR Gate (two of the outputs 

are complemented) 


TTL 9014C 

Fairchild 

901 4M 

t Fairchild 

Quad 2-Input Exclusive-OR Gate, Open Collector 

TTL HD74136 

Hitachi 

MC54136 

t Motorola 

MC74136 

Motorola 

SN54136 

tTI 

SN74136 

Tl 

TTL-LS 9LS136C 

Fairchild 


(Continued) 

■ Military Temperature Range ( 

-55“ to 125“C) 


10 


20 


40 


60 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL(Cont’d) 


Function Device 

Source 

Gates, OR/NOR 

(Cont’d.) 

Dual 5-lnput NOR Gate 

(Cont'd.) 

HL-S DM74S260 

National 

54S260 

t Signetics 

74S260 

Signetics 

SN54S260 

tTl 

SN74S260 

Tl 

Triple 3-Input NOR Gate 


TTL 5427 

t Fairchild 

7427 

Fairchild 

ZN5427 

t Ferranti 

ZN7427 

Ferranti 

HD7427 

Hitachi 

M53227 

Mitsubishi 

MC5427 

t Motorola 

MC7427 

Motorola 

DM5427 

t National 

DM7427 

National 

5427 

t Signetics 

7427 

Signetics 

SN5427 

tTl 

SN7427 

Tl 

ni-LS 9LS27C 

Fairchild 

9LS27M 

t Fairchild 

54LS27 

t Fairchild 

74LS27 

Fairchild 

HD74LS27 

Hitachi 

SN54LS27 

t Motorola 

SN74LS27 

Motorola 

DM54LS27 

t National 

DM74LS27 

National 

|iPB74LS27 

NEC America 

9LS27C 

Raytheon 

9LS27M 

t Raytheon 

54LS27 

t Raytheon 

74LS27 

Raytheon 

54LS27 

t Signetics 

74LS27 

Signetics 

SN54LS27 

tTl 

SN74LS27 

Tl 

Quad 2-Input NOR Gate (54/7428 devices are also 1 

buffers) 


TTL 5402 

t Fairchild 

7402 

Fairchild 

ZN5428 

t Ferranti 

ZN7428 

Ferranti 

HD7402 

Hitachi 

M53202 

Mitsubishi 

MC5402 

t Motorola 

MC7402 

Motorola 

DM5402 

t National 

DM7402 

National 

HPB7402 

NEC America 

5402 

t Signetics 

7402 

Signetics 

5428 

t Signetics 

7428 

Signetics 

SN5402 

tTl 

SN7402 

Tl 

SN5428 

tTl 

SN7428 

Tl 

TD3402 

Toshiba 

rri-LS 9LS02C 

Fairchild 

9LS02M 

t Fairchild 

54LS02 

t Fairchild 

74LS02 

Fairchild 

9LS28C 

Fairchild 

74LS28 

Fairchild 

HD74LS02 

Hitachi 


(Continued) 

t Military Temperature Range ( 

-55= to 125=0 


Gates, OR/NOR 

(Cont’d.) 

TTL-LS 

(Cont’d.) 

SN54LS02 

t Motorola 

SN74LS02 

Motorola 

SN54LS28 

t Motorola 

SN74LS28 

Motorola 

DM54LS02 

t National 

DM74LS02 

National 

HPB74LS02 

NEC America 

9LS02C 

Raytheon 

9LS02M 

t Raytheon 

54LS02 

t Raytheon 

74LS02 

Raytheon 

9LS28G 

Raytheon 

9LS28M 

t Raytheon 

54LS28 

t Raytheon 

74LS28 

Raytheon 

54LS02 

t Signetics 

74LS02 

Signetics 

54LS28 

t Signetics 

74LS28 

Signetics 

SN54LS02 

tTl 

SN74LS02 

Tl 

SN54LS28 

tTl 

SN74LS28 

Tl 

TTL-S 54S02 

t Fairchild 

74S02 

Fairchild 

HD74S02 

Hitachi 

DM74S02 

National 

54S02 

t Signetics 

74S02 

Signetics 

SN54S02 

tn 

SN74S02 

Tl 

1 Quad 2-Input NOR Buffer, Open Collector I 

JIL 5433 

t Signetics 

7433 

Signetics 

SN5433 

tTf 

SN7433 

Tl 

HL-LS 9LS33C 

Fairchild 

54LS33 

t Fairchild 

74LS33 

Fairchild 

SN54LS33 

t Motorola 

SN74LS33 

Motorola 

9LS33C 

Raytheon 

9LS33M 

t Raytheon 

54LS33 

t Raytheon 

74LS33 

Raytheon 

54LS33 

t Signetics 

74LS33 

Signetics 

SN54LS33 

tTl 

SN74LS33 

Tl 

Quad 2-Input OR Gate 


HL-H MC3003 

Motorola 

MC3103 

t Motorola 

Quad 2-Input NOR Gate 


HL-H MC3002 

Motorola 

MC3102 

t Motorola 

Gates, Miscellaneous 

Quad Inverter and Dual 2-Input NAND Gate 

TTl DM7090 

t National 

DM8090 

National 

Dual Majority Logic Gate 


TTL- MC4062 

Motorola 


Latches 

8-bit Addressable Latch, with Clear 



HL 9334C 

AMD 


9334M 

tAMD 


SN54259 

tAMD 


SN74259 

AMD 


9334C 

Fairchild 


9334M 

t Fairchild 


DM8334 

National 


DM9334 

t National 


N9334 

Signetics 


S9334 

t Signetics 


SN54259 

tTl 


SN74259 

Tl 


TTL-LS 9LS259C 

Fairchild 


9LS259M 

t Fairchild 


54LS259 

t Fairchild 


74LS259 

Fairchild 


SN54LS259 

t Motorola 


SN74LS259 

Motorola 


SN54LS259 

tTl 


SN74LS259 

Tl 


Dual 4-bit Addressable Latch 



TTL-LS 54LS256 

t Fairchild 


74LS256 

FaircWld 


SN54LS256 

t Motorola 


SN74LS256 

Motorola 


1 8-bit Latch, Three-State (input and output through the 

same pins) 



m DM7553 

t National 


DM8553 

National 


1 8-bit Latch, Transparent, D Type. Three-State 


HL-LS AM25LS373C 

AMD 


AM25LS373M 

tAMD 


SN54LS373 

tAMD 


SN74LS373 

AMD 


54LS373 

tFairchild 


74LS373 

Fairchild 


54LS373 

tMMI 

(505) 

74LS373 

MMI 

(505) 

SN54LS373 

t Motorola 


SN74LS373 

Motorola 


SN54LS573 

t Motorola 


SN74LS573 

Motorola 


9LS373C 

Raytheon 

(543) 

9LS373M 

t Raytheon 

(543) 

25LS373C 

Raytheon 

(543) 

25LS373M 

t Raytheon 

(543) 

54LS373 

t Raytheon 

(543) 

74LS373 

Raytheon 

(543) 

74LS363 

Signetics 


74LS373 

Signetics 


SN54LS363 

tTl 


SN74LS363 

Tl 


SN54LS373 

tTl 


SN74LS373 

Tl 


TTL-S SN54S373 

tAMD 


SN74S373 

AMD 


54S373 

tMMI 

(505) 

74S373 

MMI 

(505) 

57S373 

tMMI 

(505) 

878373 

MMI 

(505) 

SN54S373 

tTl 


SN74S373 

Tl- 


SN54S412 

tTl 


SN74S412 

Tl 


1 8-bit Latch, Transparent, D-Type, Inverting Three-State 

m-LS SN54LS533 

tAMD 


SN74LS533 

AMD 



(Continued) 


* Typical Values 
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DIGITAL-TTL (Cont’d) 


Function 

Device 

Source 


Line 

Function 

Device 

Source 

Line 

Function Device 

Source 

Line 

Latches 


(Cont’d.) 


Latches 


(Cont’d.) 


Latches 

(Cont’d.) 


TTL-LS 

57LS380 

67LS380 

(Cont'd.) 

tMMI (505) 

MMI (505) 


Quad Bistable Latch, Complementary Outputs 

HL 5474 t Fairchild 

7474 Fairchild 

70 

Hex Set-Reset Latch (Common Reset) 

TTL ZN54118 t Ferranti 

ZN74118 Ferranti 


HL-S 

SN54S533 

SN74S533 

57S380 

67S380 

57S362 

67S382 

tAMD 

AMD 




5475 

7475 

t t-airchiid 

Fairchild 

ZN74119 

T i-erranti 

Ferranti 



tMMI 

MMI 

tMMI 

MMI 

(505) 

(505) 

(SOS) 

(505) 



ZN5474 

ZN7475 

t Ferranti 

Ferranti 


Memories 





HD7475 

M53275 

MC5475 

Hitachi 

Mitsubishi 
t Motorola 

Motorola 
t National 


For additional information on these and larger TTL 
compatible memories, see the Master Selection 

140 

6-bit Latch (Indeoendent 2 and 4-bit'r 



10 


MC7475 

DM5475 


buide-Memory section 



m-s 

3404 

Intel 





8 -bit Multiport, Register (RAM with simultaneous 


Dual 4-bit Latch 
TTL 

MC54100 

MC74100 

54100 

74100 

SN54100 

SN74100 

t Motorola 
Motorola 
t SIgnetics 
Signetics 
tTI 

Tl 




DM7475 

5474 

7474 

5475 

7475 

National 
t Signetics 

Signetics 
t Signetics 

Signetics 

80 

Heao/wnte) 

TTL 9338C 

9330 

9338C 

9338M 

AMD 

tAMD 

Fairchild 
t Fairchild 






SN5474 

SN7475 

TD3475 

tTI 

Tl 

Toshiba 


Octal Storage Register (two stage, 4-bit wide shift 
register) 

150 








T 11 


TTL 

9308C 

9308M 

9308C 

9308M 

54116 

74116 

MC8308 

AMD 
tAMD 
Fairchild 
t Fairchild 
t Fairchild 
Fairchild 
Motorola 


20 

TTL-LS 

54LS75 

t Fairchild 


SN74LS396 

Tl 




74LS75 

54LS375 

74LS375 

SN54LS75 

SN74LS75 

SN54LS375 

Fairchild 
t Fairt^iild 

Fairchild 
t Motorola 

Motorola 
t Motorola 

90 

Dual Rank 8 -bit Shift Register { 8 -Bit I/O Buffer, "D” 
Register, and Serial “B" Register) 

TTL-LS DM76LS52 t National 

DM86LS52 National 

DM76LS62 t National 

DM86LS62 National 



MC9308 

mPB9308 

RM9308 

RC9308 

54116 

74116 

N9308 

S9308 ■ 

SN29308 

t Motorola 
NEC America 
t Raytheon 
Raytheon 
t Signetics 
Signetics 
Signetics 
t Signetics 

Tl 


30 


SN74LS375 

DM54LS75 

DM74LS75 

HPB74LS375 

9LS75C 

9LS75M 

54LS75 

74LS75 

54LS75 

74LS75 

54LS375 

74LS375 

SN54LS75 

SN74LS75 

SN54LS375 

Motorola 
t National 

National 

NEC America 
Raytheon 
t Raytheon 
t Raytheon 

Raytheon 
t Signetics 

Signetics 
t Signetics 

Signetics 

tTI 

Tl 

tTI 

Tl 

100 

16-bit Active Element Memory 

TTL 93407C 

93407M 

MC4004 

MC4005 

MC4304 

MC4305 

SN5481A 

SN7481A 

Fairchild 
t Fairchild 

Motorola 

Motorola 
t Motorola 
t Motorola 
tTI 

Tl 

160 


SN39308 

SN54116 

SN74116 

tTI 

tTI 

Tl 





16-bit Active Element Memory, Gated Write 

TTL M53284 Mitsriiishi 

^iPB7484 NEC America 

170 

Quad Multifunction Latch 

HL 931 4C 

AMD 


40 



SN5484A 

SN7484A 

tTI 

Tl 



9314M 

931 4C 

9314M 

MC8314 

MC9314 

N9314 

S9314 

tAMD 
Fairchild 
t Fairchild 
Motorola 
t Motorola 
Signetics 
t Signetics 




SN74LS375 


16-bit (4x4) Renter File, Simultaneous Read/Write, 





Quad Set-Reset Latch 

TTL 54279 

74279 

HD74279 

54279 

74279 

t Fairchild 

Fairchild 

Hitachi 
t Signetics 

Signetics 

tTI 

Tl 

110 

upen v^oiiecior 

m 54170 

74170 

ZN54170 

ZN74170 

M53370 

DM74170 

mPB74170 

54170 

t Fairchild 

Fairchild 
t Ferranti 

Ferranti 

Mitsubishi 

National 

NEC America 
t S'petics 

180 

Quad Bistable Latch, Single Output 
TTL 5477 

t Fairchild 
Fairchild 
t Motorola 
Motorola 
t Signetics 
Signetics 
tTI 


50 


SN54279 

SN74279 



MC5477 

MC7477 

5477 

7477 

SN5477 


TTL-LS 

9LS279C 

9LS279M 

54LS279 

Fairchild 
t Fairchild 
t Fairchild 

120 

74170 

SN54170 

SN74170 

Signetics 

tTI 

Tl 






74LS279 

SN54LS279 

SN74LS279 

Fairchild 
t Motorola 

Motorola 


HL-LS 9LS170C 

9LS170M 

Fairchild 
t Fairchild 
t Fairchild 

Fairchild 
t Motorola 

Motorola 
t National 

National 

Raytheon 
t Raytheon 
t Raytheon 

Raytheon 

Raytheon 

(Continued) 


m-LS 

54LS77 

74LS77 

SN54LS377 

SN74LS377 

DM74LS77 

9LS77C 

9LS77M 

54LS77 

74LS77 

SN54LS77 

SN74LS77 

t Fairchild 
Fairchild 
t Motorola 
Motorola 
National 
Raytheon 
t Raytheon 
t Raytheon 
Raytheon 
tTI 

Tl 


60 


DM54LS279 

DM74LS279 

mPB74LS279 

9LS279C 

9LS279M 

54LS279 

74LS279 

54LS279 

74LS279 

SN54LS279 

SN74LS279 

t National 

National 

NEC America 
Raytheon 
t Raytheon 
t Raytheon 

Raytheon 
t Signetics 

Signetics 

tTI 

n 

130 

L_ 

74LS170 

SN54LS170 

SN74LS170 

DM54LS170 

DM74LS170 

9LS170C 

9LS170M 

54LS170 

74LS170 

25LS170C 

190 


t Military Temperature Range (-55° to 125°C) * Typical Values 


Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont’d) 


Function Device 

Source 

Memories 

(Cont’d.) 

HL-LS 

(Cont'd.) 

25LS170M 

t Raytheon 

54LS170 

t Signetics 

74LS170 

Signetics 

SN54LS170 

tTI 

SN74LS170 

Tl 

16-bit (4x4) Register File, Simultaneous Read/Write, 

Three-State 


ni-LS 9LS670C 

Fairchild 

9LS670M 

t Fairchild 

54LS670 

t Fairchild 

74LS670 

Fairchild 

SN54LS670 

t Motorola 

SN74LS670 

Motorola 

DM54LS670 

t National 

DM74LS670 

National 

9LS670C 

Raytheon 

9LS670M 

t Raytheon 

25LS670C 

Raytheon 

25LS670M 

t Raytheon 

54LS670 

t Raytheon 

74LS670 

Raytheon 

■ 54LS670 

t Signetics 

74LS670 

Signetics 

SN54LS670 

tTI 

SN74LS670 

Tl 

1 16-bit (8x2) Multiport Register File, Simultaneous 

Read/Write, Three-State 


TTL SN74172 

Tl 

m-S - 74S172 

Signetics 

32-bit (8x4) Multiport RAM 


HL-S N82S12 

Signetics (1678) 

N82S112 

Signetics (1678) 

1 64-Bit (16x4) Register File with Latch, Three-State 

HL-S 85S68 

MMI 

DM85S68 

National 

1 64-Bit (32x2) Simultaneous Read/Write RAM 

1 TTL-S N82S21 

Signetics (1678) 

1 64-Bit (16x4) Simultaneous Read/Write RAM with 

output register 


TTL 9410C 

Fairchild (1893) 

9410M 

t Fairchild (1893) 

1 64-Bit (16x4) RAM with two output ports 

TTL AM29704C 

AMD 

AM29704M 

tAMD 

AM29705C 

AMD 

AM29705M 

tAMD 

1 80-bit (16x5) First-In/First-Out Memory, Asynchronous, 

Three-State 


HL-S SN74S225 

Tl 

Multiplexers 

Quad 2-lnput Multiplexer, Non-Inverting 

TJL 9322C 

AMD 

9322M 

tAMD 

SN54157 

tAMD 

SN74157 

AMD 

9322C 

Fairchild 

9322M 

t Fairchild 

54157 

t Fairchild 

74157 

Fairchild 

ZN54157 

t Ferranti 

ZN74157 

Ferranti 

HD74157 

Hitachi 

M53357 

Mitsubishi 


Line 


Source 


(Continued) 


Multiplexers 


jji 


20 


MC8322 

MC9322 

MC54157 

MC74157 

DM8322 

DM9322 

DM54157 

DM74157 

)iPB74157 

RC8233 

RM8233 

RC9322 

RM9322 

N8233 

S8233 

N9322 

54157 

74157 

SN54157 

SN74157 


30 


40 


TTL-LS AM25LS157C 
AM25LS157M 
SN54LS157 
SN74LS157 
9LS157C 
9LS157M 
54LS157 
74LS157 
HD74LS157 
SN54LS157 
SN74LS157 
DM54LS157 
DM74LS157 
)iPB74LS157 
9LS157C 
9LS157M 
25LS157C 
25LS157M 
54LS157 
74LS157 


50 


(Cont’d.) 


(Cont’d.) 

Motorola 
t Motorola 
t Motorola 
Motorola 
National 
t National 
t National 
National 
NEC America 
Raytheon 
t Raytheon 
Raytheon 
t Raytheon 
Signetics 
t Signetics 
Signetics 
t Signetics 
Signetics 
tTI 
Tl 


AMD 
AMD 
tAMD 
AMD 
Fairchild 
t Fairchild 
t Fairchild 
Fairchild 
Hitachi 
t Motorola 
Motorola 
t National 
National 
NEC America 
Raytheon 
t Raytheon 
Raytheon 
t Raytheon 
t Raytheon 
Raytheon 


54LS157 

Signetics 

74LS157 

Signetics 

SN54LS157 

tTI 

SN74LS157 

Tl 

TTL-S SN54S157 

tAMD 

SN74S157 

AMD 

93S22C 

AMD 

93S22M 

tAMD 

54S157 

t Fairchild 

74S157 

Fairchild 

HD74S157 

Hitachi 

M5S157 

Mitsubishi 

OM74S157 

National 

54S157 

t Signetics 

74S157 

Signetics 

SN54S157 

tTI 

SN74S157 

Tl 

Quad 2-lnput Multiplexer, (Three-State 54/74157) 

Til DM7123 

National 

DM8123 

t National 

Quad 2-lnput Multiplexer with Storage 

TTL 54298 

t Fairchild 

74298 

Fairchild 

MC54298 

t Motorola 

MC74298 

Motorola 

54298 

t Signetics 

74298 

Signetics 


(Continued) 


Multiplexers 


(Cont’d.) 


70 


80 


90 


100 


110 


120 


130 


HI 

SN54298 

SN74298 

(Cont’d.) 

tTI 

Tl 

TTL-LS SN54LS298 

tAMD 

SN74LS298 

AMD 

54LS298 

t Fairchild 

74LS298 

Fairchild 

SN54LS298 

t Motorola 

SN74LS298 

Motorola 

SN74LS398 

Motorola 

SN74LS399 

Motorola 

9LS298C 

Raytheon 

9LS298M 

t Raytheon 

54LS298 

t Raytheon 

74LS298 

Raytheon 

SN54LS298 

tTI 

SN74LS298 

Tl 

Quad 2-lnput Digital Multiplexer (Suitable for Driving 

Adders, Registers) 

111 MC7266 

Motorola 

MC8266 

t Motorola 

RC8266 

Raytheon 

RM8266 

t Raytheon 

N8266 

Signetics 

S8266 

t Signetics 

m-S N82S66 

Signetics 

Quad 2-lnput Multiplexer, Open Collector (for adder. 

register input) 

m MC7267 

Motorola 

MG8267 

t Motorola 

RC8267 

Raytheon 

RM8267 

t Raytheon 

N8267 

Signetics 

S8267 

t Signetics 

HL-S N82S67 

Signetics 

Quad 2-lnput Multiplexer, Inverting 

HL M53358 

Mitsubishi 

54158 

t Signetics 

74158 

Signetics 

m-LS AM25LS158C 

AMD 

AM25LS158M 

tAMD 

SN54LS158 

tAMD 

SN74LS158 

AMD 

9LS158C , 

Fairchild 

9LS158M 

t Fairchild 

54LS158 

t Fairchild 

74LS158 

Fairchild 

HD74LS158 

Hitachi 

SN54LS158 

t Motorola 

SN74LS158 

Motorola 

DM54LS158 

t National 

DM74LS158 

National 

9LS158C 

Raytheon 

25LS158C 

Raytheon 

25LS158M 

(Raytheon 

9LS158M 

(Raytheon 

54LS158 

(Raytheon 

74LS158 

Raytheon 

54LS158 

t Signetics 

74LS158 

Signetics 

SN54LS158 

tTI 

SN74LS158 

Tl 

m-S SN54S158 

(AMD 

SN74S158 

AMD 

54S158 

t Fairchild 

74S153 

Fairchild 

(Continued) 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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DIGITAL 


1C MASTER 


DIGITAL-TTL (Cont’d) 


Multiplexers 

(Cont’d.) 

m-s 

(Cont'd.) 

HD74S158 

Hitachi 

M5S158 

Mitsubishi 

DM74S158 

National 

54S158 

t Signetics 

74S158 

Signetics 

N82S66 

Signetics 

SN54S158 

tTI 

SN74S158 

Tl 

I Quad 2-Input Multiplexer, Inverting Three-State I 

TTL-LS AM25LS258C 

AMD 

AM25LS258M 

tAMD 

SN54LS258 

tAMD 

SN74LS258 

AMD 

9LS258C 

Fairchild 

9LS258M 

t Fairchild 

54LS258 

t Fairchild 

74LS258 

Fairchild 

HD74LS258 

Hitachi 

SN54LS258A 

t Motorola 

SN74LS258A 

Motorola 

DM54LS258 

t National 

DM74LS258 

National 

(iPB74LS258 

NEC America 

9LS258C 

Raytheon 

9LS258M 

t Raytheon 

25LS258C 

Raytheon 

25LS258M 

t Raytheon 

54LS258 

t Raytheon 

74LS258 

Raytheon 

74LS258 

Signetics 

SN54LS258A 

tTI 

SN74LS258A 

Tl 

TTL-S SN54S258 

tAMD 

SN74S258 

AMD 

54S258 

t Fairchild 

74S258 

Fairchild 

M5S258 

Mitsubishi 

DM74S258 

National 

54S258 

t Signetics 

74S258 

Signetics 

SN54S258 

tTI 

SN74S258 

Tl 

I Quad 2-Input Multiplexer, Non-Inverting, Three-State I 

TTL-LS AM25LS257C 

AMD 

AM25LS257M 

tAMD 

SN54LS257 

tAMD 

SN74LS257 

AMD 

9LS257C 

Fairchild 

9LS257M 

t Fairchild 

54LS257 

t Fairchild 

74LS257 

Fairchild 

HD74LS257 

Hitachi 

SN54LS257A 

t Motorola 

SN74LS257A 

Motorola 

DM54LS257 

t National 

DM74LS257 

National 

|iPB74LS57 

NEC America 

9LS257C 

Raytheon 

9LS257M 

t Raytheon 

25LS257C 

Raytheon 

25LS257M 

t Raytheon 

54LS257 

t Raytheon 

74LS257 

Raytheon 

54LS257 

t Signetics 

74LS257 

Signetics 

SN54LS257A 

tTI 

SN74LS257A 

Tl 


(Continued) 


Function Device 

Source 

Line 

Multiplexers 

(Cont’d.) 


Quad 2-Input Multiplexer, Non-Inverting, Three-State 


(Cont'd.) 



TTL-S SN54S257 

tAMD 

70 

SN74S257 

AMD 


54S257 

t Fairchild 


74S257 

Fairchild 


HD74S257 

Hitachi 


M5S257 

Mitsubishi 


DM74S257 

National 


74S257 

Signetics 


SN54S257 

tTI 


SN74S257 

Tl 


I Quad 2-input Multiplexer, Inverting, Open Collector 

80 

TTL RC8234 

Rayttieon 


RM8234 

t Raytfieon 


N8234 

Signetics 


S8234 

t Signetics 


I Quad 2-input Multiplexer, Conditional Complementing, 


Open Collector 



TTL RC8235 

Raytheon 


RM8235 

t Raytheon 


N8235 

Signefics 


S8235 

t Signetics 

90 

I Quad 3-Input Multiplexer, Conditional Complementing 


m RC8263 

Raytheon 


RM8263 

t Raytheon 


N8263 

Signetics 


S8263 

t Signetics 


I Quad 3-Input Multiplexer, Open Collector, Conditional 


Complementing, Output Enable 



TTL RC8264 

Raytheon 


RM8264 

t Raytheon 


N8264 

Signetics 

too 

S8264 

Signetics 


Quad 2-Input Multiplexer with Storage 


TTL-LS AM25LS09C 

AMD 


AM25LS09M 

tAMD 


AM25LS399C 

AMD 


AM25LS399M 

tAMD 


SN54LS399 

tAMD 


SN74LS399 

AMD 


9LS298C 

Fairchild 


9LS298M 

t Fairchild 

110 

54LS298 

t Fairchild 


74LS298 

Fairchild 


HD74LS298 

Hitachi 


SN54LS298 

t Motorola 


SN74LS298 

Motorola 


SN54LS398 

t Motorola 


SN74LS398 

Motorola 


SN54LS399 

t Motorola 


SN74LS399 

Motorola 


9LS298C 

Raytheon 

120 

9LS298M 

t Raytheon 


54LS298 

t Raytheon 


74LS298 

Raytheon 


74LS298 

Signetics 


SN54LS298 

tTI 


SN74LS298 

Tl 


SN54LS398 

tTI 


SN74LS398 

Tl 


SN54LS399 

tTI 


SN74LS399 

Tl 

130 

TTL-S AM25S09C 

AMD 


AM25S09M 

tAMD 


Dual 4-input Multiplexer 



TTL 54153 

t Fairchild 



(Continued) 



Multiplexers 

(Cont’d.) 

TTL 

(Cont’d.) 

74153 

Fairchild 

ZN54153 

t Ferranti 

ZN74153 

Ferranti 

HD74123 

Hitachi 

M53353 

Mitsubishi 

MC4000 

Motorola 

MC4300 

t Motorola 

MC54153 

t Motorola 

MC74153 

Motorola 

DM54153 

t National 

DM74153 

National 

|iPB74153 

NEC America 

54153 

t Signetics 

74153 

Signetics 

SN54153 

tTI 

SN74153 

Tl 

HL-LS AM25LS153C 

AMD 

AM25LS153M 

tAMD 

SN54LS153 

tAMD 

SN74LS153 

AMD 

9LS153C 

Fairchild 

9LS153M 

t Fairchild 

54LS153 

t Fairchild 

74LS153 

Fairchild 

HD74LS153 

Hitachi 

SN54LS153 

t Motorola 

SN74LS153 

Motorola 

DM54LS153 

t National 

DM74LS153 

National 

fiPB74LS153 

NEC America 

9LS153C 

Raytheon 

9LS153M 

t Raytheon 

25LS153C 

Raytheon 

25LS153M 

t Raytheon 

54LS153 

t Raytheon 

74LS153 

Raytheon 

54LS153 

t Signetics 

74LS153 

Signetics 

SN54LS153 

tTI 

SN74LS153 

Tl 

m-S SN54S153 

tAMD 

SN74S153 

AMD 

54S153 

t Fairchild 

74S153 

Fairchild 

H074S153 

Hitachi 

DM74S153 

National 

M5S153 

Mitsubishi 

54S153 

t Signetics 

74S153 

Signetics 

SN54S153 

tTI 

SN74S153 

Tl 

1 Dual 4-Input Multiplexer (Three-State 54/75153) I 

HL DM7214 

t National 

DM8214 

National 

I Dual 4-Input Multiplexer, Three-State I 

HL-LS AM25LS253C 

AMD 

AM25LS253M 

tAMD 

SN54LS253 

tAMD 

SN74LS253 

AMD 

9LS253C 

Fairchild 

9LS253M 

t Fairchild 

54LS253 

t Fairchild 

74LS253 

Fairchild 

HD74LS253 

Hitachi 

SN54LS253 

t Motorola 

SN74LS253 

Motorola 

DM54LS253 

t National 


(Continued) 


t Military Temperature Range (-55° to 125”C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont’d) 


Function Device 

Source 

Multiplexers 

(Cont’d.) 

HL-LS 

(Cont’d.) 

DM74LS253 

National 

(1PB74LS253 

NEC America 

9LS253C 

Raytheon 

9LS253M 

t Raytheon . 

25LS253C 

Raytheon 

25LS253M 

t Raytheon 

54LS253 

t Raytheon 

74LS253 

Raytheon 

54LS253 

t Signetics 

74LS253 

Signetics 

SN54LS253 

tTI 

SN74LS253 

T1 



DM74S253 

54S253 

74S253 


Dual 4-Input Multiplexer, Inverting 


HL-LS 54LS352 

t Fairchild 

74LS352 

Fairchild 

SN54LS352 

t Motorola 

SN74LS352 

Motorola 

DM54LS352 

t National 

DM74LS352 

National 

SN54LS352 

tTI 

SN74LS352 

Tl 

Dual 3-Input Multiplexer, Inverting, Three-State 

ni-LS 54LS353 

t Fairchild 

74LS353 

Fairchild 

SN54LS353 

t Motorola 

SN74LS353 

Motorola 

DM54LS353 

t National 

DM74LS353 

National 

SN54LS353 

tTI 

SN74LS353 

Tl 

Dual 4-lnput Multiplexer, Complementary Output 

ni 9309C 

AMD 

9309M 

tAMD 

9309C 

Fairchild 

9309M 

t Fairchild 

MC8309 

Motorola 

MC9309 

t Motorola 

DM8309 

National 

DM9309 

National 

|iPB9309 

NEC America 

N9309 

Signetics 

S9309 

t Signetics 

* SN29309 

Tl 

SN39309 

tTI 

8-Input Multiplexer, Inverted Output 


TTL 54152 

t Fairchild 

74152 

Fairchild 

MC54152 

t Motorola 

MC74152 

Motorola 

DM7210 

t National 

DM7211 

t National ' 

DM8210 

National 

DM8211 

National 

54152 

t Signetics 

SN54152A 

tTI 

HL-LS 9LS152C 

Fairchild 

9LS1'f2M 

t Fairchild 

54LS152 

t Fairchild 

74LS152 

Fairchild 


(Continued) 


Function Device 

Source 

Line 

Multiplexers 

(Cont’d.) 


TTL-LS 

(Cont'd.) 


HD74LS152 

Hitachi 


SN54LS152 

t Motorola 

70 

SN74LS152 

Motorola 


9LS152C 

Raytheon 


9LS152M 

t Raytheon 


54LS152 

t Raytheon 


74LS152 

Raytheon 


SN54LS152 

tTI 


8-Input Multiplexer, Complementary Output 


HL 931 2C 

AMD 


931 2M 

tAMD 


931 2C 

Fairchild 

80 

931 2M 

t Fairchild 


MC8312 

Motorola 


MC9312 

t Motorola 


DM8312 

National 


DM9312 

t National 


mPB9312 

NEC America 


RC8230 

Raytheon 


RC8232 

Raytheon 


RC9312 

Raytheon 


RM8230 

t Raytheon 

90 

RM8232 

t Raytheon 


RM9312 

t Raytheon 


N8230 

Signetics 


S8230 

t Signetics 


N8232 

Signetics 


S8232 

t Signetics 


N9312 

Signetics 


SN29312 

Tl 


SN39312 

tTI 


TTL-S N82S30 

Signetics 

100 

S82S30 

t Signetics 


N82S31 

Signetics 


S82S31 

t Signetics 


N82S32 

Signetics 


S82S32 

t Signetics 


I 8-Input Multiplexer, Complementary Output, Strobe 


m 54151 

t Fairchild 


74151 

Fairchild 


ZN54151 

t Ferranti 


ZN74151 

Ferranti 

110 

HD74151A 

Hitachi 


M53351 

Mitsubishi 


MC54151 

t Motorola 


MC74151 

Motorola 


DM54151A 

t National 


DM741 51 A 

National 


|iPB74151 

NEC America 


54151 

t Signetics 


74151 

Signetics 


SN54151A 

tTI 

120 

SN74151A 

Tl 


ni-LS AM25LS151C 

AMD 


AM25LS151M 

tAMD 


SN54LS151 

, tAMD 


SN74LS151 

AMD 


9LS151C 

Fairchild 


9LS151M 

t Fairchild 


54LS151 

t Fairchild 


74LS151 

Fairchild 


H074LS151A 

Hitachi 

130 

SN54LS151 

t Motorola 


SN74LS151 

Motorola 


DM54LS151 

t National 


DM74LS151 

National ■ 


HPB74LS151 

NEC America 



(Continued) 



Function 

Device 

Source 

Line 

Multiplexers 

(Cont’d.) 


m-LS 


(Cont’d.) 



9LS151C 

Raytheon 



9LS151M 

Raytheon 



25LS151C 

Raytheon 



25LS151M 

t Raytheon 

140 


54LS151 

t Raytheon 



74LS151 

Raytheon 



54LS151 

t Signetics 



74LS151 

Signeh'cs 



SN54LS151 

tTI 



SN74LS151 

Tl 


TTL-S 

SN54S151 

tAMD 



SN74S151 

AMD 



54S151 

t Fairchild 



74S151 

Fairchild 

150 


93S12C 

Fairchild 



93S12M 

t Fairchild 



HD74S151 

Hitachi 



M5S151 

Mitsubishi 



DM74S151 

National 



54S151 

t Signetics 



74S151 

Signetics 



SN54S151 

tTI 



SN74S151 

Tl 


8-Input Multiplexer, Complementary Output 

160 

(Three-State 54/74151) 



TTL 

DM7121 

t National 



DM8121 

National 


8-Input Multiplexer, Complementary Output, Open 


Collector 




TTI 

931 3C 

, Fairchild 



931 3M 

t Fairchild 



RC8231 

Raytheon 



RM8231 

t Raytheon 



N8231 

Signetics 

170 


S8231 

t Signetics 



N9313 

Signetics 


8-Input Multiplexer, Strobe, Complementary Output, 


Three-State 




TTL 

HD74251 

Hitachi 



DM54251 

t National 



DM74251 

National 



SN54251 

tTI 



SN74251 

Tl 


HL-LS 

AM25LS251C 

AMD 

180 


AM25LS251M 

tAMD 



SN54LS251 

tAMD 



SN74LS251 

AMD 



9LS251C 

Fairchild 



9LS251M 

t Fairchild 



54LS251 

t Fairchild 



74LS251 

Fairchild 



HD74LS251 

Hitachi 



SN54LS251 

t Motorola 



SN74LS251 

Motorola 

190 


fiPB74LS151 

NEC America 



9LS251C 

Raytheon 



9LS251M 

t Raytheon 



25LS251C 

Raytheon 



25LS251M 

t Raytheon 



54LS251 

t Raytheon 



74LS251 

Raytheon 



54LS251 

t Signetics 



SN54LS251 

tTI 



SN74LS251 

Tl 

200 

HL-S 

SN54S251 

tAMD 



SN74S251 

AMD 




(Continued) 



t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


DIGITAL-TTL (Cont’d) 


Faction Device 

Source 

Multiplexers 

(Cont’d.) 

m-s 

(Cont’d.) 

54S251 

t Fairchild 

74S251 

Fairchild 

HD74S251 

Hitachi 

M5S251 

Mitsubishi 

DM74S251 

National 

54LS251 

t Signetics 

74S251 

Signetics 

SN54S251 

tTI 

SN74S251 

Tl 

8-Input Multiplexer, Invertmg/Non Inverting, Control 

Storage 


TTL-LS AM25LS2535C 

AMD 

AM25LS2535M 

tAMD 

AM2922C 

AMD 

AM2922M 

tAMD 

Dual 8-Input Multiplexer (two 8-to-1 sections) 

TTL SN74351 

Tl 

16-Input Multiplexer, Inverted Output. Strobe 

TTl 54150 

t Fairchild 

74150 

Fairchild 

ZN54150 

t Ferranti 

ZN74150 

Ferranti 

HD74150 

Hitachi 

M53350 

Mitsubishi 

MC54150 

t Motorola 

MC74150 

Motorola 

DM54150 

t National 

DM74150 

National 

|xPB74150 

NEC America 

54150 

t Signetics 

74150 

Signetics 

SN54150 

tTI 

SN74150 

Tl 

1 16-Input Multiplexer (Three-State 54/74150) 

TTL DW7213 

t National 

DM8219 

National 

I 10-Input, Quad, 8-to-1 Programmable Multiplexer, 

Three-State. 


TTL 29693C 

Raytheon 

29693M 

t Raytheon 

Multivibrators 

Monostable Multivibrator, Schmitt Trigger Input' 

HL 54121 

t Fairchild 

74121 

Fairchild 

ZN54121 

t Ferranti 

ZN74121 

Ferranti 

HD74121 

Hitachi 

M53321 

Mitsubishi 

MC54121 

t Motorola 

MC74121 

Motorola 

DM54121 

t National 

DM74121 

National 

54121 

t Signetics 

74121 

Signetics 

SN54121 

tTI 

SN74121 

Tl 

TD34121 

Toshiba 

Retriggerable Monostable Multivibrator 

TTL 9601C 

AMD 

9601 M 

tAMD 

9601C 

Fairchild 

9601 M 

t Fairchild 

MC8601 

Motorola 

MC9601 

t Motorola 


(Continued) 

t Military Temperature Range ( 

-55” to 125“C) 


Function Device 

Source 

Multivibrators 

(Cont’d.) 

TTL 

(Cont’d.) 

DM8601 

National 

DM9601 

t National 

RF8601 

Raytheon 

RF9601 

t Raytheon 

N8T22 

Signetics 

SN29601 

Tl 

1 Retriggerable Monostable Multivibrator, vwth Reset 

TTL 9600C 

AMD 

9600M 

tAMD 

AM2600C 

AMD 

AM2600M 

tAMD 

9600C 

Fairchild 

9600M 

t Fairchild 

Retriggerable Monostable Multivibrator with Clear 

TTL 54122 

t Fairchild 

74122 

Fairchild 

ZN54122 

t Ferranti 

ZN74122 

Ferranti 

M53322 

Mitsubishi 

MC54122 

t Motorola 

MC74122 

Motorola 

74122 

Signetics 

SN54122 

tTI 

SN74122 

Tl 

TTL-LS SN54LS122 

t Motorola 

SN74LS122 

Motorola 

DM54LS122 

t National 

DM74LS122 

National 

9LS122C 

Raytheon 

9LS122M 

t Raytheon 

54LS122 

t Raytheon 

74LS122 

Raytheon 

SN54LS122 

tTI 

SN74LS122 

Tl 

1 BkJirectionai Monostable Multivibrator (Low Level 

Input) 


TTL RC8T20 

Raytheon 

RM8T20 

t Raytheon 

N8T20 

Signetics 

1 Dual Monostable Multivibrator, Schmitt-Trigger Input 

(Dual 54/74121) 


TTl SN54221 

tAMD 

SN74221 

AMD 

HD74221 

Hitachi 

74221 

Signetics 

SN54221 

tTI 

SN74221 

Tl 

m-LS SN54LS221 

tMotorola 

SN74LS221 

Motorola 

DM54LS221 

t National 

DM74LS221 

National 

9LS221C 

Raytheon 

9LS221M 

t Raytheon 

54LS221 

t Raytheon 

74LS221 

Raytheon 

54LS221 

t Signetics 

74LS221 

Signetics 

SN54LS221 

Tl 

SN74LS221 

Tl 


Funcfon Device 

Source 

Multivibrators 

(Cont’d.) 

TTl 

(Cont’d.) 

96L02C 

Fairchild 

96L02M 

t Fairchild 

9602C 

Fairchild 

9602M 

t Fairchild 

MC8602 

Motorola 

MC9602 

t Motorola 

DM8602 

National 

DM9602 

t National 

;iPB9602 

NEC America 

RF8602 

Raytheon 

RF9602 

t Raytheon 

N9602 

Signetics 

S9602 

t Signetics 

TTL-LS 96LS02C 

Fairchild (472) 

96LS02M 

t Fairchild (472) 

TTL-S AM26S02C 

AMD 

AM26S02M 

tAMD 

96S02C 

Fairchild (472) 

96S02M 

t Fairchild (472) 

Dual Retriggerable Monostable Multivibrator with Clear 
(AND Triggered) 

TTL AM26123C 

AMD 

AM26123M 

tAMD 

SN54123 

tAMD 

SN74123 

AMD 

54123 

t Fairchild 

74123 

Fairchild 

ZN54123 

t Ferranb 

ZN74123 

Ferranti 

HD74123 

Hitachi 

M53323 

Mitsubi^ 

MC54123 

t Motorola 

1 MC74123 

Motorola 

DM54123 

t National 

DM74123 

National 

fiPB74123 

NEC America 

54123 

t Signetics 

74123 

Sigretics 

SN54123 

tTI 

SN74123 

Tl 

1 TTL-LS AM25LS123C 

AMD 

[ AM25LS123M 

tAMD 

SN54LS123 

tAMD 

SN74LS123 

AMD 

HD74LS123 

Hitachi 

SN54LS123 

t Motorola 

SN74LS123 

Motorola 

[ DM54LS123 

t National 

DM74LS123 

National 

1 9LS123C 

Raytheon 

9LS123M 

t Raytheon 

54LS123 

t Raytheon 

74LS123 

Raytheon 

SN54LS123 

tTI 

SN74LS123 

Tl 

Dual Monostable Multivibrator (Double-Edge) 

HL DM7853 

t National 

DM8853 

National 


Line 


20 


30 


40 


50 


60 


Dual Retriggerable Monostable Multivibrator with 
Reset {OR Triggered) 

TTL AM2602C AMD 

AM2602M tAMD 

9602C AMD 

9602M tAMD 


(Continued) 


70 


80 


90 


100 


110 


120 


130 


Dual Voltage-Controlled Multivibrator 

m 11C24C Fairchild 

MC4024 Motorola 

MC4324 t Motorola 


140 


150 


160 


170 


180 


190 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont’d) 


Shift Registers 


4-Bit Parallel Input, Parallel Output Shift Register 

JJl 9300C 

AMD 

9300M 

tAMD 

SN54195 

tAMD 

SN74195 

AMD 

9300C 

Fairchild 

9300M 

t Fairchild 

54195 

t Fairchild 

74195 

Fairchild 

HD74195 

Hitachi 

MC8300 

Motorola 

MC9300 

t Motorola 

MC54195 

t Motorola 

MC74195 

Motorola 

DM8300 

National 

DM9300 

t National 

DM54195 

t National 

DM74195 

National 

|iPB74195 

NEC America 

RC9300 

Raytheon 

RM9300 

t Raytheon 

54195 ' 

t Signetics 

74195 

Signetics 

N9300 

Signetics 

S9300 

t Signetics 

SN54195 

tTI 

SN74195 

Tl 

HL-LS AM25LS195AC 

AMD 

AM25LS195AM 

tAMD 

SN54LS195A 

tAMD 

SN74LS195A 

AMD 

9LS195C 

Fairchild 

. 9LS195M 

t Fairchild 

54LS195 

t Fairchild 

74LS195 

Fairchild 

HD74LS195A 

Hitachi 

SN54LS195A 

t Motorola 

SN74LS195A 

Motorola 

fiPB74LS195 

NEC America 

9LS195AC 

Raytheon 

9LS195AM 

t Raytheon 

25LS195AC 

Raytheon 

' 25LS195AM 

t Raytheon 

54LS195A 

t Raytheon 

74LS195A 

Raytheon 

54LS195A 

t Signetics 

74LS195A 

Signetics 

SN54LS195A 

tTI 

SN74LS195A 

Tl 



OM74S195 

74S195 

SN54S195 

SN74S195 

National , 
Signetics 
tTI 

Tl 

4-bit Parallel-ln, Parallel Out, Right/Left Shift Register 

TJl 5495 

t Fairchild 

7495 

Fairchild 

ZN5495A 

t FerranS' 

ZN7495A 

Ferranti 

HD2534 

Hitachi 

M5395 

Mitsubishi 

M53295 

Mitsubishi 

MC4012 

Motorola 

MC4312 

t Motorola 

MC5495A 

t Motorola 

MC7495A 

Motorola 

(Continued) 


Function Device 

Source 

Shift Registers 

(Cont’d.) 

TTL 

(Cont'd.) 

DM5495 

t National 

DM7495 

^National 

5495A 

t Signetics 

7495A 

Signetics 

SN5495A 

tTI 

SN7495A 

Tl 

TD3495 

Toshiba 

TTL-LS 9LS95C 

Fairchild 

9LS95M 

t Fairchild 

54LS95B 

t Fairchild 

74LS95B 

Fairchild 

HD74LS95B 

Hitachi 

SN54LS95B 

t Motorola 

SN74Lf^B 

Motorola 

9LS95BC 

Raytheon 

9LS95BM 

t Raytheon 

54LS95B 

t Raytheon 

74LS95B 

Raytheon 

74LS95B 

Signetics 

SN54LS95B 

tTI 

SN74LS95B 

Tl 

I 4-bit Universal Bidirectional Shift Register 

HL - SN54194 

tAMD 

SN74194 

AMD 

54194 

t Fairchild 

74194 

Fairchild 

ZN54194 

t Ferranti 

ZN74194 

Ferranti 

HD74194 

Hitachi 

MC54194 

t Motorola 

MC74194 

Motorola 

DM54194 

t National 

DM74194 

National 

54194 

t Signetics 

74194 

Signetics 

■SN54194 

tTI 

SN74194 

Tl ' 

HL-LS AM25LS194AC 

AMD 

AM25LS194AM 

tAMD 

SN54LS194A 

tAMD 

SN74LS194A 

AMD 

9LS194C 

Fairchild 

9LS194M 

t Fairchild 

54LS194A 

t Fairchild 

74LS194A 

Fairchild 

HD74LS194A 

Hitachi 

SN54LS194A 

t Motorola 

SN74LS194A 

Motorola 

)iPB74LS194 

NEC Amenca 

9LS194AC 

Raytheon 

9LS194AM 

t Raytheon 

25LS194AC 

Raytheon 

25LS194AM 

t Raytheon 

54LS194A 

t Raytheon 

74LS194A 

Raytheon 

74LS194A 

Signetics 

SN54LS194A 

tTI 

SN74LS194A 

Tl 

TTL-S SN54S194 

tAMD 

SN74S194 

AMD 

54S194 

t Fairchild 

74S194 

Fairchild 

DM74S194 

National 

74S194 

Signetics 

SN54S194 

tTI 

SN74S194 

Tl 


Shift Registers (Cont’d.) 

4-bit Parallel In, Parallel Out, Right/Left Shift Register, 
70 Three-State 


m-LS 9LS295C 

Fairchild 

9LS295M 

t Fairchild 

54LS295 

t Fairchild 

74LS295 

Fairchild 

SN54LS295A 

t Motorola 

SN74LS295A 

Motorola 

|iPB74LS295 

NEC America 

9LS295AC 

Raytheon 

9LS295AM 

t Raytheon 

54LS295A 

t Raytheon 

74LS295A 

Raytheon 

74LS295B 

Signetics 

SN54LS295B 

tTI 

SN74LS295B 

Tl 


4-bit Parallel-In, Parallel-Out, Cascadable Shift 
Register, Three-State 


HL-LS 9LS395C 

Fairchild 


54LS395 

t Fairchild 


74LS395 

Fairchild 


SN54LS395A 

t Motorola 


SN74LS395A 

Motorola 


|iPB74LS395 

NEC America 


9LS395AC 

Raytheon 

(557) 

9LS395AM 

t Raytheon 

(557) 

54LS395A 

t Raytheon 

(557) 

74LS395A 

Raytheon 

(557) 

54LS395 

t Signetics 


74LS395 

Signetics 


SN54LS395A 

tTI 


SN74LS395A 

Tl 



^QQ 4-bit Parallel-ln, Parallel Out, Shift Register, (with load, 
shift, hold control) 

TTL 54178 t Fairchild 

74178 Fairchild 

MC7270 Motorola 

MC8270 t Motorola 

RC8270 Raytheon 

RM8270 t Raytheon' 

S8270 t Signetics 

N8270 Signetics 

SN54178 tTI 

iin SN74178 Tl 


4-bit Parallel-ln, Parallel Out, Shift Register, with 
Reset, Complementary Output for last bit 

TTL 54179 t Fairchild 

74179 Fairchild 

MC7271 Motorola 

MC8271 t Motorola 

RC8271 Raytheon 

RM8271 t Raytheon 

N8271 Signetics 

S8271 t Signetics 

SN54179 tTI 

SN74179 Tl 


TTL-S 74S179 Signetics 

N82S71 Signetics 


4-bit Parallel-ln, Serial-Out, Shift Register 


t Fairchild 
Fairchild 
t Ferranti 
Ferranti 
t Motorola 
Motorola 
t Signetics 

(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


DIGITAL-TTL(Cont’d) 


Function Device 

Source 

Shift Registers 

(Cont’d.) 

TTL 

(Cont’d.) 

7494 

Signetks 

SN5494 

tT! 

SN7494 

Tl 

5-bit Parallel-In, Parallel-Out, Shift Register 

ni 5496 

t Fairchild 

7496 

Fairchild 

ZN5496 

t Ferranti 

ZN7496 

Ferranti 

HD7496 

Fiitachi 

M53296 

Mitsubishi 

MC5496 

t Motorola 

MC7496 

Motorola 

DM5496 

t National 

DM7496 

Nationai 

5496 

t Signetics 

7496 

Signetics 

SN5496 

tTI 

SN7496 

Tl 

TTL-LS 54LS96 

t Signetics 

74LS96 

Signetics 

SN54LS96 

tTI 

SN74LS96 

Tl 

1 5-bit Right/Lett Shift Register with Clear 

1 HL M54403 

Mitsubishi 

1 8-bit Parallel-In, Parallel-Out, Unidirectional Shift 

Register 


TTL 54199 

t Fairchild 

74199 

Fairchild 

HD74199 

Fiitachi 

M53399 

Mitsiixshi 

DM54199 

t National 

DM74199 

National 

54199 

t Signetics 

74199 

Signetics 

SN54199 

tTI 

SN74199 

Tl 

1 8-bit Parallel-In, Parallel-Out, Right/Left Shift Register 

TTL 54198 

t Fairchild 

74198 

Fairchild 

HD74198 

Hitachi 

M53398 

Mitsubishi 

DM54198 

t Nationai 

DM74198 

National 

fiPB74198 

NEC America 

54198 

t Signetics 

74198 

Signetics 

SN54198 

tTI 

SN74198 

Tl 

1 8-bit Universal Shift Register, Three-State 

TTL DM7546 

t National 

DM8546 

National 

TTL-LS AM25LS23C 

AMD 

AM25LS23M 

tAMD 

AM25LS299C 

AMD 

AM25LS299M 

tAMD 

SN54LS299 

tAMD 

SN74LS299 

AMD 

SN54LS323 

tAMD 

SN74LS323 

AMD 

54LS299 

tFarchild 

74LS299 

Fairchild 

54LS323 

t Fairchild 

74LS323 

Fairchild 

54LS299 

tMMI 

74LS299 

MMI 


(Continued) 

t Military Temperature Range i 

-55" to 125’C) 


Function Device 

Source 

Shift Registers 

(Cont’d.) 

TTL-LS 

(Cont'd.) 

54LS323 

tMMI 

74LS323 

MMI 

SN54LS299 

t Motorola 

SN74LS299 

Motorola 

SN54LS323 

t Motorola 

SN74LS323 

Motorola 

9LS299C 

Raytheon (533) 

9LS299M 

t Raytheon (533) 

25LS23C 

Raytheon 

25LS23M 

(Raytheon 

2SLS299C 

Raytheon (533) 

25LS299M 

t Raytheon (533) 

54LS299 

t Raytheon (533) 

74LS299 

Raytheon (533) 

9LS323C 

Raytheon (540) 

9LS323M 

t Raytheon (540) 

54LS323 

t Raytheon (540) 

74LS323 

Raytheon (540) 

SN54LS299 

tTI 

SN74LS299 

Tl 

SN54LS323 

tTI 

SN74LS323 

Tl 

m-S SN54S299 

tTI 

SN74S299 

Tl 

8-bit Parallel-In, Serial-Out Shift Register, 

Complementary Output 

TTL 54165 

t Fairchild 

74165 

Fairchild 

ZN54165 

t Ferranti 

ZN74165 

Ferranti 

M53365 

MitsubisN 

MC54165 

t Motorola 

MC74165 

Motorola 

DM54165 

(National 

DM74165 

National 

54165 

t Signetics 

74165 

Signetics 

SN54165 

tTI 

SN74165 

Tl 

m-LS 74LS165 

Fairchild 

SN54LS165 

t Motorola 

SN74LS165 

Motorola 

SN54LS165 

tTI 

SN74LS165 

Tl 

1 8-bit Parallel-In, Serial-Out Shift Register with Clear 

TTL 54166 

t Fairchild 

74166 

Fairchild 

ZN54166 

t Ferranti 

ZN74166 

Ferranti 

HD74166 

Hitachi 

M53366 

Mitsubishi 

DM54166 

t National 

DM74166 

National 

54166 

t Signetics 

74166 

Signetics 

SN54166 

tTI 

SN74166 

Tl 

m-LS SN54LS166 

t Motorola 

SN74LS166 

Motorola 

SN54LS166 

tTI 

SN74LS166 

Tl 

1 8-bit Gated Serial-In, Parallel-Out Shift Register 

m SN54164 

(AMD 

SN74164 

AMD 

54164 

(Fairchild 

74164 

Fairchild 


Line 


Function Device 

Source 

Shift Registers 

(Cont’d.) 

m 

(Cont’d.) 

ZN54164 

t Ferranti 

ZN74164 

Ferranti 

HD74164 

Hitachi 

M53364 

Mitsubishi 

DM7570 

(National 

DM8570 

National 

DM54164 

(National 

DM74164 

National 

;iPB74164 

NEC America 

54164 

(Signetics 

74164 

Signetics 

SN54164 

tTI 

SN74164 

Tl 

TD3503 

Toshiba 

m-LS AM25LS164C 

AMD 

AM25LS164M 

AMD 

SN54LS164 

(AMD 

SN74LS164 

AMD 

54LS164 

t Fairchild 

74LS164 

Fairchild 

HD74LS164 

Hitachi 

SN54LS164 

t Motorola 

SN74LS164 

Motorola 

DM54LS164 

(National 

DM74LS164 

National 

HPB74LS164 

NEC America 

9LS164C 

Raytheon 

9LS164M 

(Raytheon 

54LS164 

(Raytheon 

74LS164 

Raytheon 

54LS164 

(Signetics 

74LS164 

Signetics 

SN54LS164 

tTI 

SN74LS164 

Tl 

8-bit Serial-In, Serial-Out Shift Register 

m 5491 

t Farchild 

7491 

Fairchild 

ZN5491 

(Ferranti 

ZN7491 

Ferranti 

HD7491A 

Hitachi 

M5391 

Mitsubishi 

M53291 

Mitsubishi 

MC5491 

t Motorola 

MC7491 

Motorola 

DM5491 A 

t Natimal 

DM7491 A 

National 

/1PB7491 

NEC America 

N8276 

Signetics 

5491 

t Signetics 

7491 

Signetics 

SN5491A 

tTI 

SN7491A 

Tl 

" TD3491 

Toshiba 

m-LS 9LS91C 

Rayttteon 

9LS91M 

(Raytheon 

54LS91 

(Raytheon 

74LS91 

Raytheon 

SN54LS91 

(Tl 

SN74LS91 

Tl 


Line 


20 


30 


40 


50 


60 


(Continued) 


70 


80 


90 


too 


110 


120 


8-bit Serial/Parallel-ln Register with Sign Extend (for 
use with 25LS14/74LS384 Multiplier) 


130 


ni-LS AM25LS22C 
AM25LS22M 
SN54LS322 
SN74LS322 
25LS22C 
25LS22M 


AMD 
tAMD 
tAMO 
AMD 
Raytheon 
t Raytheon 

(Continued) 


140 


150 


160 


170 


180 


190 


200 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-TTL (Cont’d) 


Source 


Function Device 

Source 

Shift Registers 

(Cont’d.) 

16-bit Serial-In, Serial-Out Register plus Stored 

Parallel Output 


TTL-LS SN54LS673 

tTl 

SN74LS673 

Tl 

16-bit Parallel-ln, Serial-Out Shift Register 

TTL-LS SN54LS674 

tTl 

SN74LS674 

Tl 

Translators 

Hex DTL to TTL Inverter 


TTL 9109C 

Fairchild 

9109M 

t Fairchild 

Hex TTL to DTL Inverter 


TTL 9112C 

Fairchild 

9112M 

t Fairchild 

Dual MOS to TTL Level Converter 

TTL 9625C 

Fairchild 

9625M 

t Fairchild 

Dual MOS to TTL Level Translator. Three-State 

TTL • MC4068 

Motorola 

MC4368 

t Motorola 

MC54468 

t Motorola 

MC74468 

Motorola - 

7-Unit MOS to TTL Level Converter 

TTl SN75270 

Tl 

Dual 2-lnput NAND Gate, High Voltage to TTL 

Interface, to 30v Input 


m N8T18 

Signetics 

S8T18 

t Signetics 

Dual TTL to MOS Voltage Translator 

m D130A 

t Siliconix 

D130B 

Siliconix 

D139A 

t Siliconix 

D139B 

Siliconix 

Dual 2-lnput NAND TTL to MOS Voltage Translator 

TTl 9624C 

Fairchild 

9624M 

t Fairchild 

DH0034 

t National 

DH0034C 

National 

' DS7800 

t National 

DS8800 

National 

SN55180 

tTl 

SN75180 

Tl 

Hex TTL to MOS Voltage Translator 

TTl DS7812 

t National 

DS8812 

National 

DS78L12 

t National 

DS88L12 

National 

D123A 

t Siliconix 

D123B 

Siliconix 

D125A 

t Siliconix 

D125B 

Siliconix 

Quad 2-lnput NAND TTL to MOS Voltage Translators 

TTL DS7810 

t National 

DS8810 

National 

DS7811 

t National 

DS8811 

National 

Quad 2-lnput AND TTL to MOS Voltage Translators 

m DS7819 

t National 

DS8819 

National 


Function 


Device 


Source 


Shift Registers 


(Cont’d.) 


TTL-LS 


54LS322 

74LS322 

SN54LS322 

SN74LS322 

9LS322C 

9LS322M 

54LS322 

74LS322 

SN54LS322A 

SN74LS322A 


(Cont'd.) 

tMUl 

t Motorola 
Motorola 

Raytheon (537) 
t Raytheon (537) 
t Raytheon (537) 
Raytheon (537) 

tTl 

Tl 


Octal Storage Register, two stage 4-bit wide shift 
register 

ni-LS SN54LS396 tTl 

SN74LS396 Tl 


Dual Rank 8-bit Shift Register (8-bit I/O buffer, “A” 
register, and serial “B" register) 

ni-LS DM76LS52 t National 

DM86LS52 National 

DM76LS62 t National 

DM86LS62 National 


10-bit Parallel-ln, Parallel-Out Buffer Register, with 
Reset (clocked flip-flops) 

TTL RC8202 Raytheon 

RM8202 t Raytheon 

N8202 Signetics 

S8202 t Signetics 


'10-bit Parallel-ln, Parallel-Out Buffer Register, with 
Reset, Inverting Output (clocked flip-flops) 

TTL RC8203 Raytheon 

RM8203 t Raytheon 

N8203 Signetics 

S8203 t Signetics 

10-bit Parallel-ln, Serial-Out Shift Register 

TTL . RC8274 Raytheon 

RM8274 t Raytheon 

N8274 Signetics 

S8274 Signetics 

10-bit Serial-In, Parallel-Out Shift Register 

TTL RC8273 Raytheon 

.RM8273 t Raytheon 

N8273 Signetics 

S8273 t Signetics 

Dual 5-bit Parallel-ln, Parallel-Out Buffer Register, 
(clocked flip-flops) 


HL RC8200 

RM8200 

N8200 

S8200 

Raytheon 
t Raytheon 

Signetics 
t Signetics 

Dual 5-bit Parallel-ln, Parallel-Out, Buffer Register, 
Inverting Output (clocked flip-flops) 

TTL RC8201 

Raytheon 

RM8201 

t Raytheon 

N8201 

Signetics 

S8201 

t Signetics 

Dual 8-bit Serial-In, Serial-Out, Shift Register 

HL 9328C 

AMD 

9328M 

tAMD 

9328C 

Fairchild 

9328M 

t Fairchild 

MC8328 

Motorola 

MC9328 

t Motorola 

RC8277 

Raytheon 

RM8277 

t Raytheon 

N8277 

Signetics 


60 


Dual ECL to MOS Driver (also ECL to TTL) 
TTl MC75358 Motorola 

MC75368 Motorola 

SN75368 Tl 


Translators 


(Cont’d.) 


Quad TTL to MOS Inverter/Driver. Three-State 
HL SN75357 Tl 

SN75367 Tl 


70 


For other translators, see Interface-Sense Amplifiers 
and also Memory and Peripheral Drivers 


Miscellaneous 


Field Programmable Array Logic; AND-OR Gate Array 


80 


90 


100 


110 


120 


TTl PAL10H8C 

MMI 

(1479) 

PAL10H8M 

fMMI 

(1479) 

PAL12H6C 

MMI 

(1479) 

PAL12H6M 

fMMI 

(1479) 

PAL14H4C 

MMI 

(1479) 

PAL14H4M 

fMMI 

(1479) 

PAL16C1C 

MMI 

(1479) 

PAL16C1M 

tMMI 

(1479) 

PAL16H2C 

MMI 

(1479) 

PAL16H2M 

tMMI 

(1479) 

PAL10H8C 

Raytheon 


PAL10H8M 

t Raytheon 


PAL12H6C 

Raytheon 


PAL12H6M 

t Raytheon 


PAL14H4C 

Raytheon 


PAL14H4M 

t Raytheon 


PAL16C1C 

Raytheon 


PAL16C1M 

t Raytheon 


PAL16H2C 

Raytheon 


. PAL16H2M 

t Raytheon 


Field Programmable Array Logic; AND-OR INVERT 

Gate Array 



HL PAL10L8C 

MMI 

(1479) 

PAL10L8M 

tMMI 

(1479) 

PAL12L6C 

MMI 

(1479) 

PAL12L6M 

tMMI 

(1479) 

PAL14L4C 

MMI 

(1479) 

PAL14t4M 

tMMI 

(1479) 

PAL16L2C 

MMI 

(1479) 

PAL16L2M 

tMMI 

(1479) 

PAL16L8C 

MMI 

(1479) 

PAL16L8M 

tMMI 

(1479) 

PAL10L8C 

Raytheon 


PAL10L8M 

t Raytheon 


PAL12L6C 

Raytheon 


PAL12L6M 

t Raytheon 


PAL14L4C 

Raytheon 


PAL14L4M 

t Raytheon 


PAL16L2C 

Raytheon 


PAL16L2M 

t Raytheon 


PAL16L8C 

Raytheon 


PAL16L8M 

t Raytheon 


Field Programmable Array Logic; AND-OR INVERT 

Gate Array with registers 



m PAL16R4C 

MMI 

(1479) 

PAL16R4iyi 

tMMI 

(1479) 

PAL16R6C 

MMI 

(1479) 

PAL16R6M 

tMMI 

(1479) 

PAL16R8C 

MMI 

(1479) 

PAL16R8M 

tMMI 

(1479) 

PAL16R4C 

Raytheon 


PAL16R4M 

t Raytheon 


PAL16R6C 

Raytheon 


PAL16R6M 

t Raytheon 


PAL16R8C 

Raytheon 


PAL16R8M 

t Raytheon 


Field Programmable Array Logic; AND-OR-XOR Gate 

Array with registers 



HL PAL16X4C 

MMI 

(1479) 

PAL16X4M 

tMMI 

(1479) 


(Continued) 


130 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55‘ to 125°C) 


* Typical Values 
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1C MASTER 


DIGITAL-TTL(Cont’d) 


Function Device 

Source 

Miscellaneous 

(Cont’d.) 

m 

(Confd.) 

PAL16X4C 

Raytheon 

PAL16X4M 

t Raytheon 

Field Programmable Array Logic; 

AND-CARRY-OR-XOR-INVERT Gate Array with 

registers 


TTL PAL16A4C 

MMI (1479) 

PAL16A4M 

fMMI (1479) 

PAL16A4C 

Raytheon 

PAL16A4M 

t Raytheon 

Programmable Logic Array, Mask Programmed (See 

also Memory-PLAs) 


HL DM7575 

t National 

DM7576 

t National 

DM8575 

National 

DM8576 

National 

TTL-S N82S200 

Signetics 

N82S201 

Signetics 

Programmable Logic Arrays, Reid Programmable (See 

also Memory-PLAs) 


TTL IM5200 

Intersil 

HL-S 82S100 

MMI 

82S101 

MMI 

N82S100 

Signetics (1684) 

S82S100 

t Signetics (1684) 

N82S101 

Signetics (1684) 

S82S101 

t Signetics (1684) 

SN54S330 

tTI 

SN74S330 

Tl 

SN54S331 

tTI 

SN74S331 

Tl 

1 Bubble Memory Controller (T-Bar) 

HL-LS SN54LS360 

tTI 

SN74LS360 

Tl 

1 Bubble Memory Controller (Chevron) 

m-LS SN54LS361 

tTI 

SN74LS361 

Tl 

1 4-bit True/Complement Zero/One Element 

HL-H 54H87 

t Fairchild 

74H87 

Fairchild 

MC54H87 

t Motorola 

MC74H87 

Motorola 

SN54H87 

tTI 

SN74H87 

Tl 

Dual 4-Input Expander (for H50, 

H53, H55) 

TTL-H 54H60 

t Fairchild 

74H60 

Fairchild 

DM54H60 

t National 

DM74H60 

National 

54H60 

t Signetics 

74H60 

Signetics 

SN54H60 

tTI 

SN74H60 

Tl 

Triple 3-Input Expander (for H52) 

TTL-H 54H61 

t Fairchild 

74H61 

Fairchild 

DM54H61 

t National 

DM74H61 

National 

54H61 

t Signetics 

74H61 

Signetics 

SN54H61 

tTI 

SN74H61 

Tl 

3-2-2-3-lnput AND-OR Expander (for H50, H53, H55) 

HL-H 54H62 

t Fairchild 

74H62 

Fairchild 


Function Device 

Source 


Miscellaneous 

(Cont’d.) 

HL-H 

(Cont’d.) 

DM54H62 

t National 


DM74H62 

National 


54H62 

t Signetics 


74H62 

Signetics 


SN54H62 

tTI 


SN74H62 

T! 


1 8-bit Successive Approximation Register 


TTL AM2502C 

AMD 


AM2502M 

tAMD 


AM2503C 

AMD 


AM2503M 

tAMD 


AM2502 

Intersil 


AM2503 

Intersil 


DM2502 

t National 

(1073) 

DM2502C 

National 

(1073) 

DM2S03 

t National 

(1073) 

OM2503C 

National 

(1073) 

TTL-LS 54LS502 

t Fairchild 


54LS503 

t Fairchild 

(488) 

74LS502 

Fairchild 


74LS503 

FairchHd 

(488) 

SN54LS502 

t Motorola 


SN74LS502 

Motorola 


SN54LS503 

t Motorola 


SN74LS503 

Motorola 


1 12-bit Successive Approximation Register 


TTL AM2504C 

AMD 


AM2504M 

tAMD 


AM2504 

Intersil 


DM2504 

t National 

(1073) 

DM2504C 

National 

(1073) 

HL-LS 54LS504 

fFairctuld 

(488) 

74LS504 

Fairchild 

(488) 

SN54LS504 

t Motorola 


SN74LS504 

Motorola 


8-bit Position Scaler (The output is shifted with respect 

to the input up to 8 positions as determined by a 3-bit 

selector code.) 



TTI RC8243 

Raytheon 


RM8243 

t Raytheon 


N8243 

Signetics 


S8243 

t Signetics 


I 4-bit Shifter (shifts data 0. 1, 2, or 3 places as 


determined by 2-bit selector code) 



HL-S SN54S350 

tAMD 


SN74S350 

AMD 


54S350 

t Signetics 

(561) 

74S350 

Sureties 

(561) 

1 4-bit Shifter, Three-State (Shifts 0, 1 , 2, or 3-bits under 

2-Line Select Control) 



m-S AM25S10C 

AMD 


AM25S10M 

tAMD 


N25S10 

Signetics 


I 6-bit Synchronous Binary Rate Multiplier 


TTI 5497 

t Fairchild 


7497 

Fairchild 


MC5497 

t Motorola 


MC7497 

Motorola 


SN5497 

tTI 


SN7497 

Tl 


Synchronous Decade Rate Multiplier 



HL 54167 

t Fairchild 


74167 

Fairchild 


MC54167 

t Motorola 


MC74167 

Motorola 



Function Device 

Source 

Miscellaneous 

(Cont’d.) 

TTL 

(Confd.) 

SN54167 

tTI 

SN74167 

Tl 

TTL-S 54S167 

t Fairchild 

74S167 

Fairchild 

4-bit Priority Register, Cascadable 


TTL M53478 

Mitsubishi 

SN54278 

tTI 

SN74278 

Tl 

8-Input Priority Encoder 


TTL 931 8C 

AMD 

931 8M 

tAMD 

9318C 

Fairchild 

931 8M 

t Fairchild 

HD74148 

Hitachi 

M53348 

Mitsubishi 

MC8318 

Motorola 

MC9318 

t Motorola 

DM8318 

National 

DM9318 

t National 

DM54148 

t National 

DM74148 

National 

MPB74148 

NEC America 

54148 

t Signetics 

74148 

Signetics 

SN29318 

Tl 

SN39318 

tn 

SN54148 

tTI 

SN74148 

Tl 

TTL-LS AM2913C 

AMD 

AM2913M 

tAMD 

AM25LS148C 

AMD 

AM25LS148M 

tAMD 

SN54LS148 

tAMD 

SN74LS148 

AMD 

AM25LS2513C 

AMD 

AM25LS2513M 

tAMD 

SN54LS148 

tTI 

SN74LS148 

Tl 

SN54LS348 

tTI 

SN74LS348 

Tl 

10-Input Priority Encoder 


TTL HD74147 

Hitachi 

M53347 

Mitsitehi 

DM54147 

t National 

DM74147 

National 

HPB74147 

NEC America 

54147 

t Signetics 

74147 

Signetics 

SN54147 

tTI 

SN74147 

Tl 

TTL-LS SN54LS147 

tTI 

SN74LS147 

Tl 

8-bit Parity Tree 


TTL MC4008 

Motorola 

MC4308 

t Motorola 

MC54408 

t Motorola 

MC74408 

Motorola 

Dual 4-bit Parity Tree 


TTL MC4010 

Motorola 

MC4310 

t Motorola 

9-bit Parity Generator/Checker 


TTL DM7220 

t National 

DM8220 

National 


Line 


(Continued) 


20 


30 


40 


50 


60 


(Continued) 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55° to 125“C) 
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* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DlGITAL-TTL(Cont’d) 


Function Device 

Source 

Miscellaneous 

(Cont’d.) 

9-bit Odd/Even Parity Generator/Checker 

TTL 54180 

t Fairchild 

74180 

Fairchild 

ZN54180 

■ t Ferranti 

ZN74180 

Ferranti 

HD74180 

Hitachi 

M53380 

Mitsub^i 

MC54180 

t Motorola 

MG74180 

Motorola 

DU54180 

t National 

DM74180 

National 

fiPB8262 

NEC America 

fiPB74180 

NEC America 

RC8262 

Raytheon 

RM8262 

t Raytheon 

N8262 

Signetics 

S8262 

t Signetics 

54180 

t Signetics 

74180 

Signetics 

SN54180 

tTI 

SN74180 

Tl 

m-LS 54LS280 

t Fairchild 

74LS280 

Fairchild 

SN54LS280 

tTI 

SN74LS280 

Tl 

HL-S 82S62C 

AMD 

82S62M 

tAMD 

93S62C 

Fairchild 

93S62M 

t Fairchild 

HD74S280 

Hitachi 

DM74S280 

National 

■ 74S280 

Signetics 

N82S62 

Signetics 

SN54S280 

tTI 

SN74S280 

Tl 

1 2-Input Odd/Even Parity Checker/Generator 

HL 9348C 

Fairchild 

9348M 

t Fairchild 

ni-S 93S48C 

AMD 

93S48M 

tAMD 

Clock Generator/Driver 

TTL-LS AM25LS2525C 

AMD 

AM25LS2525M 

tAMD 

Cyclic Redundancy Checker 

TTL 940fC 

Fairchild 

(1893,1894) 

9401M 

t Fairchild 

(1893,1894) 

941 1C 

Fairchild 

(1893,1894) 

Phase Locked Loop 

TTL-LS SN54LS297 

tTI 

SN74LS297 

Tl 

4-bit Universal Presettable Polynomial Generator 

TTL MC8504 

Motorola 1 

Polynomial Generator 

TTL MC8506 

Motorola | 

Single Error Hamming Code Detector and Generator 

TTL MC4041 

Motorola | 

BCD-To-Binary/Binary-To-BCD Number Converter 

HL MC4001 

Motorola | 

BCD-To-Binary Converter 

TTL ZN54184 

t Ferranti 

ZN74184 

Ferranti 

DM54184 

t National 

(Continued) 

t Military Temperature Range ( 

P 

1 


Function Device Source 


Miscellaneous 

(Cont’d.) 

TTL 

(Cont’d.) 

DM74184 

National 

SN54184 

tTI 

SN74184 

Tl 

1 BCD-To-Binary Converter (Three-State 54/74184) I 

1 TTL DM8898 

National | 

1 Binary-To-BCD Converter I 

TTL M53385 

Mitsubishi 

DM54185A 

t National 

DM74185A 

National 

DM88g9 

National 

SN54185A 

tTI 

SN74185A 

Tl 

1 Dual Pulse Synchronizer/Driver I 

TTL MC54120 

t Motorola 

MC74120 

Motorola 

SN54120 

tTI 

SN74120 

Tl 

1 Quad Power Strobe (Vcc strobe or digit driver) I 

HL HD6600-2 

t Harris 

HD6600-5 

Harris 

HD6605-2 

t Harris 

HO6605-5 

Harris 

HD6600-2 

tMMI 

HD6600-5 

MMI 

H[)6605^2 

tMMI 

HD6605-5 

MMI 

1 Phase-Frequency Detector I 

TTL 11C44C 

Fairchild 

MC4044 

Motorola 

MC4344 

t Motorola 

1 Contact Bounce Eliminator I 

TTL DM7544 

t National 

DM8544 

National 

Quad Complementary-Output Elements (for 

symmetrical generation of complementary outputs) 

m SN54265 

tTI 

SN74265 

Tl 

1 Dual Zero Crossing Detector I 

1 TJL N8T363 

Signetics | 

1 MOS Dynamic Memory Refresh Logic Circuit I 

1 HL MC8505 

Motorola | 

1 Data Encryption, 4 Device Set 1 

PL . 9414-1 

Fairchild 

9414-2 

Fairchild 

9414-3 

Fairchild 

9414-4 

Fairchild 

1 Dual 4-Input NAND Schmitt-Ttigger I 

HL 5413 

t Fairchild 

.7413 

Fairchild 

ZN5413 

t Ferranti 

ZN7413 

Ferranti 

HD7413 

Hitachi 

M53213 

Mitsubishi 

MC5413 

t Motorola 

MC7413 

Motorola 

DM5413 

t National 

DM7413 

National 

(iPB7413 

NEC America 

5413 

t Signetics 

7413 

Signetics 

SN5413 

tTI 

SN7413 

Tl 

m-LS 9LS13C 

Fairchild 

(Continued) 


* Typical Values 



Miscellaneous 

(Cont’d.) 

m-LS 

(Cont'd.) 

9LS13M 

t Fairchild 

54LS13 

t Fairchild 

74LS13 

Fairchild 

HD74LS13 

Hitachi 

SN54LS13 

t Motorola 

SN74LS13 

Motorola 

DM54LS13 

t National 

DM74LS13 

National 

9LS13C 

Raytheon 

9LS13M 

t Raytheon 

54LS13 

t Raytheon 

74LS13 

Raytheon 

54LS13 

t Signetics 

74LS13 

Signetics 

SN54LS13 

tTI 

SN74LS13 

Tl 

Quad 2-Input NAND Schmitt-Trigger 


m 54132 

t Fairchild 

74132 

Fairchild 

HD74132 

Hitachi 

M53332 

Mitsubishi 

MC54132 

t Motorola 

MC74132 

Motorola 

DM54132 

t National 

DM74132 

National 

54132 

t Signetics 

74132 

Signetics 

SN54132 

tTI 

SN74132 

Tl 

m-LS 9LS132C 

Fairchild 

9LS132M 

t Fairchild 

54LS132 

t Fairchild 

74LS132 

Fairchild 

HD74LS132 

Hitachi 

SN54LS132 

t Motorola 

SN74LS132 

Motorola 

DM54LS132 

t National 

DM74LS132 

National 

9LS132C 

Raytheon 

9LS132M 

t Raytheon 

54LS132 

t Raytheon 

74LS132 

Raytheon 

74LS132 

Signetics 

54LS132 

t Signetics 

SN54LS132 

tTI 

SN74LS132 

Tl 

m-S 54S132 

t Fa'rchild 

74S132 

Fairchild 

SN54S132 

tTI 

SN74S132 

Tl 

Hex Schmitt Trigger, Inverting 


m 5414 

t Fairchild 

7414 

Fairchild 

HD7414 

Hitachi 

M53214 

Mitsubishi 

MC5414 

t Motorola 

MC7414 

Motorola 

DM5414 

t.National 

DM7414 

National 

5414 

t Signetics 

7414 

Signetics 

SN5414 

tTI 

SN7414 

Tl 

m-LS 9LS14C 

Fairchild 

9LS14M 

t Fairchild 

54LS14 

t Fairchild 


(Continued) 
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1C MASTER 


DIGITAL-TTL(Cont’d) 


Function Device 

Source 

Miscellaneous 

(Cont’d.) 

HL-LS 

(Cont’d.) 

74LS14 

Fairchild 

HD74LS14 

Hitachi 

SN54LS14 

t Motorola 

SN74LS14 

Motorola 

DM54LS14 

t National 

DM74LS14 

National 

9LS14C 

Raytheon 

9LS14M 

t Raytheon 

54LS14 

t Raytheon 

74LS14 

Raytheon 

54LS14 

t Signetics 

74LS14 

Signetics 

SN54LS14 

tTI 

SN74LS14 

Tl 

Voltage Controlled Oscillator 

(or Crystal Controlled) 

HL-LS SN54LS324 

tTI 

SN74LS324 

Tl 

Oscillator Clock/Driver I 

TTL-LS SN54LS320 

tTI 

SN74LS320 

Tl 

SN54LS321 

tTI 

SN74LS321 

Tl 

Dual Voltage Controlled Oscillator (or Crystal 

Controlled) 

TTL-LS SN54LS124 

tTI 

SN74LS124 

Tl 

SN54LS325 

tTI 

SN74LS325 

Tl 

SN54LS326 

tTI 

SN74LS326 

Tl 

SN54LS327 

tTI 

SN74LS327 

Tl 

TTL-S SN54S124 

tTI 

SN74S124 

Tl 

SN54LS328 

tT! 

SN74LS328 

Tl 

Voltage Comparator (Analog Input-Digital Output) I 

TTL-S 686C 

AMD 

686M 

tAMD 

Decade Sequencer (sequential 1 of 10 Decoder), 

adjustable sequence length 

TTL 931 9C 

Fairchild 

931 9M 

t Fairchild 

9320C 

Fairchild 

9320M 

t Fairchild 

Bus Transfer Switch (transmit-receive connections to 4 

bus terminals) 

TTL MC4060 

Motorola 

MC4363 

t Motorola 

MC54460 

t Motorola 

MC74460 

Motorola 

Triple Bidirectional Bus Switch, Three-State (Connects 

any 2 of 3 inputs together) 

HL-S MC6881 

Motorola 

MC3449 

Motorola 

Quad Three Bus Transceiver, Three Slate | 

HL-LS SN54LS442 

tTI . 

SN74LS442 

Tl 

SN54LS443 

tTI 

SN74LS443 

Tl 

SN54LS444 

tTI 

SN74LS444 

Tl 

Quad Bus Transceiver I 

TTL-LS AM25LS242C 

AMD 

(Continued) 

f Military Temperature Range 

-55° to 125“C) 


Function Device 

Source 

Miscellaneous 

(Cont’d.) 

TTL-LS 

(Cont'd.) 

AM25LS242M 

tAMD 

SN54LS242 

tAMD 

SN74LS242 

AMD 

AM25LS243C 

AMD 

AM25LS243M 

tAMD 

SN54LS243 

tAMD 

SN74LS243 

AMD 

54LS242 

t Fairchild 

74LS242 

Fairchild 

54LS243 

t Fairchild 

74LS243 

Fairchild 

SN54LS242 

t Motorola 

SN74LS242 

Motorola 

SN54LS243 

t Motorola 

SN74LS243 

Motorola 

9LS242C 

Raytheon (528) 

9LS242M 

t Raytheon (528) 

25LS242C 

Raytheon (528) 

25LS242M 

t Raytheon (528) 

54LS242 

t Raytheon (528) 

74LS242 

Raytheon (528) 

9LS243C 

Raytheon (528) 

9LS243M 

t Raytheon (528) 

25LS243C 

Raytheon (528) 

2SLS243M 

t Raytheon (528) 

54LS243 

t Raytheon (528) 

74LS243 

Raytheon (528) 

74LS242 

Signetics 

74LS243 

Signetics 

SN54LS242 

tTI 

SN74LS242 

Tl 

SN54LS243 

tTI 

SN74LS243 

Tl 

TTL-S SN54S242 

tAMD 

SN74S242 

AMD 

SN54S243 

tAMD 

SN74S243 

AMD 

4-bit Parallel Bus Transceiver, Non-Inverting, 

Three-State 

TTL-S N8T28 

AMD 

MC8T28 

Motorola 

MC6889 

Motorola 

DS8T28 

National 

DS8T28M 

t National 

N8T28 

Signetics 

N8T128 

Signetics (2297) 

S8T128 

t Signetics (2297) 

N8T129 

Signetics (2297) 

S8T129 

t Signetics (2297) 

4-bit Parallel Universal Bus Transceiver, Storage, 

Three-State 

TTL-S SN54S226 

tTI 

SN74S226 

Tl 

1 4-bit Parallel Bus Transceiver. Inverting Three-State 

TTL-S N8T26 

AMD 

S8T26 

tAMD 

N8T26A 

AMD 

S8T26A 

tAMD 

MB424 

Fujitsu 

HD268T26 

Hitachi 

MC8T26A 

Motorola 

DS8T26A 

National 

DS8T26AM 

t National 

N8T26A 

Signetics 

S8T126 

t Signetics (2297) 

N8T127 

Signetics (2297) 

S8T127 

t Signetics (2297) 

(Continued) 


Function 

Device 

Source 

Miscellaneous 

(Cont’d.) 

TTL-S 


(Cont’d.) 


N8T26 

Tl 


SN75136 

Tl 

1 4-bit Parallel Bus Transceiver, Open Collector Drivers 

HL-S 

AM26S10C 

AMD 


AM26S10M 

tAMD 


AM26S11C 

AMD 


AM26S11M 

tAMD 


AM26S12C 

AMD 


AM26S12M 

tAMD 


AM26S12AC 

AMD 


AM26S12AM 

tAMD 


9640C 

Fairchild 


9640M 

t Fairchild 


9641 C 

Fairchild 


9641 M 

t Fairchild 


MC26S10 

Motorola 


MC26S11 

Motorola 


DM26S10C 

National 


DM26S10M 

t National 


DM26S11C 

National 


DM26S11M 

t National 


26S10C 

Raytheon 


26S10M 

Raytheon 


26S11C 

Raytheon 


26S11M 

Raytheon 


AM26S10C 

tTI 


AM26S10M 

tTI 


AM26S11C 

Tl 


AM26S11M 

tTI 

1 8-bit Bidirection I/O Port 


1 m-s 

N8T31 

Signetics (2290) 

1 8-bit Bidirectional I/O Port, Latched, Addressable 

TTL-S 

N8T32 

Signetics (2291) 


S8T32 

t Signetics (2291) 


N8T33 

Signetics (2291) . 


S8n3 

tSi^ietics (2291) 


N8T35 

Signetics (2291) 


S8T35 

t Signetics (2291) 


N8T36 

Signetics (2291) 


S8T36 

t Signetics (2291) 


N8T39 

Signetics (2292) 


S8T39 

t Signetics (2292) 

1 Octal Bus Driver (Schmitt Trigger), Inverting, 

Three-State 



TTL-LS 

AM25LS240C 

AMD 


AM25LS240M 

tAMD 


SN54LS240 

tAMD 


SN74LS240 

AMD 


54LS240 

tFairchild 


74LS240 

Fairchild 


54LS540 

t Fairchild 


74LS540 

Fairchild 


54LS240 

tMMI (768) 


74LS240 

MMi (768) 


57LS300 

tMMI (768) 


67LS300 

MMI (768) 


57LS306 

tMMI (768) 


67LS306 

MMI (768) 


57LS307 

tMMI (768) 


67LS307 

MMI (768) 


SN54LS240 

t Motorola 


SN74LS240 

Motorola 


SN54LS540 

t Motorola 


SN74LS540 

Motorola 


9LS240C 

Raytheon (522) 


9LS240M 

t Raytheon (522) 


25LS240C 

Raytheon (522) 



(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIE^ 


DIGITAL-TTL (Cont’d) 


Function Device 

Source 


Miscellaneous 

(Cont’d.) 

HL-LS 

(Cont’d,) 

25LS240M 

t Raytheon 

(522) 

54LS240 

t Raytheon 

(522) 

74LS240 

Raytheon 

(522) 

74LS240 

Signetics 


SN54LS240 

tTl 


SN74LS240 

Tl 


TTL-S SN54S240 

tAMD 


SN74S240 

AMD 


54S240 

fMMI 

(768) 

74S240 

MMI 

(768) 

57S300 

fMMI 

(768) 

67S300 

MMI 

(768) 

57S306 

fMMI 

(768) 

67S306 

MMI 

(768) 

57S307 

fMMI 

(768) 

67S307 

MMI 

(768) 

SN54S240 

tTl • 


SN74S240 

Tl 


Octal Bus Driver (Schmitt Trigger), Inverting, 


Three-State, Symmetrical Controls 



HL-LS 57LS306 

fMMI 

(768) 

67LS306 

MMI 

(768) 

57LS307 

fMMI 

(768) 

67LS307 

MMI 

(768) 

TTL-S 57S306 

tMMI 

n 

67S306 

MMI 

(768) 

57S307 

fMMI 

(768) 

67S307 

MMI 

Ib51 

Octal Bus Driver (Schmitt Trigger), Non-Inverting, 


Three-State, Symmetrical Controls 



TTL-LS AM25LS241C 

AMD 


AM25LS241M 

tAMD 


SN54LS241 

tAMD 


SN74LS241 

AMD 


9LS241C 

Raytheon 

(525) 

9LS241M 

t Raytheon 

(525) 

54LS241 

t Fairchild 


74LS241 

Fairchild 


54LS541 

t Fairchild 


. 74LS541 

Fairchild 


54LS241 

tMMI 

(768) 

74LS241 

MMI 

(768) 

57LS301 

tMMI 

(768) 

67LS301 

MMI 

(768) 

SN54LS241 

t Motorola 


SN74LS241 

Motorola 


SN54LS541 

t Motorola 


SN74LS541 

Motorola 


25LS241C 

Raytheon 

(525) 

25LS241M 

t Raytheon 

(525) 

S4LS241 

t Raytheon 

(525) 

74LS241 

Raytheon 

(525) 

74LS241 

Signetics 


SN54LS241 

tTl 


SN74LS241 

Tl 


HL-S SN54S241 

tAMD 


SN74S241 

AMD 


54S241 

tMMI 

(768) 

74S241 

MMI 

(768) 

57S301 

tMMI 

(768) 

67S301 

MMI 

(768) 

SN54S241 

tTl 


SN74S241 

Tl 



Line 


Fimction Device 

Source 


Miscellaneous 

(Cont’d.) 

TTL-LS 

(Cont’d.) 

AM25LS244M 

tAMD 


SN54LS244 

tAMD 


SN74LS244 

AMD 


54LS244 

t Fairchild 


74LS244 

Fairchild 


54LS244 

tMMI 

(768) 

74LS244 

MMI 

(768) 

57LS304 

tMMI 

(768) 

67LS304 

MMI 

(768) 

SN54LS244 

t Motorola 


SN74LS244 

Motorola 


9LS244C 

Raytheon 

(525) 

9LS244M 

t Raytheon 

(525) 

25LS244C 

Raytheon 

(525) 

25LS244M 

t Raytheon 

(525) 

54LS244 

t Raytheon 

(525) 

74LS244 

Raytheon 

(525) 

74LS244 

Signetics 


SN54LS244 

tTl 


SN74LS244 

Tl 


nL-S SN54S244 

tAMD 


SN74S244 

AMD 


54S244 

tMMI 

(768) 

74S244 

MMI 

(768) 

57S304 

tMMI 

(768) 

67S304 

MMI 

(768) 

1 Octal Bus Transceiver, Open Collector 


HL-LS SN54LS641 

t Motorola 


SN74LS641 

Motorola 


SN54LS642 

t Motorola 


SN74LS642 

Motorola 


SN54LS641 

tTl 


SN74LS641 

Tl 


SN74LS641-1 

Tl 


SN54LS642 

tTl 


SN74LS642 

Tl 


SN74LS642-1 

Tl 


SN54LS644 

tTl 


SN74LS644 

Tl 


SN74LS644-1 

Tl 


Octal Bus Transceiver, Three-State 



TTL-LS 8304 

AMD 


SN54LS245 

tAMD 


SN74LS245 

AMD 


54LS245 

t Fairchild 


74LS245 

Fairchild 


54LS245 

tMMI 

(774) 

74LS245 

MMI 

(774) 

57LS305 

tMMI 

(774) 

67LS305 

MMI 

(774) 

57LS310 

tMMI 

(774) 

67LS310 

MMI 

(674) 

SN54LS245 

t Motorola 


SN74LS245 

Motorola 


SN54LS640 

t Motorola 


SN74LS640 

Motorola 


SN54LS645 

t Motorola 


SN74LS645 

Motorola 


74LS245 

Signetics 


N8T125 

Signetics 


SN54LS245 

tTl 


SN74LS245 

Tl 


SN54LS640 

tTl 


SN74LS640 

Tl 


SN74LS640-1 

Tl 


SN54LS643 

tTl 


SN74LS643 

Tl 



Line 


Function 


Source 


Octal Bus Driver (Schmitt Trigger), Non-Inverting, 
Three-State, Complementary Controls 

HL-LS AM25LS244C AMD 

(Continued) 


30 


40 


50 


60 


Miscellaneous 


(Cont’d.) 


70 


80 


90 


100 


110 


HL-LS 

(Cont’d.) 

SN74LS643-1 

Tl 

SN54LS645 

tTl 

SN74LS645 

Tl 

SN74LS645-1 

Tl 

Pipeline I/O Port 


HL-LS N8T40 

Signetics (2293) 

Hex Current Sensing Interface Gate 


TTL-LS SN54LS63 

tTl 

SN74LS63 

Tl 

Microprogram Sequencer 


HL-LS AM2909C 

AMD 

AM2g09M 

tAMD 

AM2911C 

AMD 

AM2911M 

tAMD 

F2909C 

Fairchild 

F2909M 

t Fairchild 

9419 

Fairchild 

F2911C 

Fairchild 

F2911M 

t Fairchild 

9421 

Fairchild 


Intel 


Intel 

MC2909C 

Motorola 

MC2909M 

t Motorola 

MC2911C 

Motorola 

MC2911M 

t Motorola 

IDM2909AC 

National 

IDM2909AM 

t National 

IDM2911AC 

National 

IDM2911AM 

t National 

|iPB2909A 

NEC Micro 

HPB2911A 

NEC Micro 

AM2909C 

■ Raytheon 

AM2909M 

t Raytheon 

AM2911C 

Raytheon 

AM2911M 

t Raytheon 

N8X02 

Signetics (2280) 


Signetics 


t Signetics 

Micro-Address Generator (for bit slice microprocessor) 

TTL-S SN54S482 

tTl 

SN74S482 

Tl 


120 


130 


140 


150 


160 


170 


180 


t Military Temperature Range (-55° to 125”C) 


* Typical Values 
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1C MASTER 


DIGITAL-Speciai 


Function 


Function 


Source 


Line 


Device 


Source 


Other Digital Devices 


Arithmetic Processor (supply 5-1 2v) 


9511 

AMD 

9511-4 

AMD 

Arithmetic Processor, 4 functions. ASCII Floating Point 

Computations (Supply 5v) 


CY-450 

Cybernetic 

Baud Rate Generator/Programmable Divider (ROM 

controlled divider) 


MM5307 

National 

COM5016 

SMC 

COM5016T 

SMC 

Baud Rate Generator/Programmable Divider, Dual 

(ROM controlled divider) 


COM5036 

SMC 

COM5036T 

SMC 

BR1941 

Western 

Corretator (Continually compares two independently 

clocked serial inputs and gives correlation output) 

TDC1004J 

TRW 

Custom Arrays (Digital and Linear circuits customized 

in final metelization) 


A100 

Exar (932) 

B100 

Exar (932) 

C100 

Exar (932) 

DIDO 

Exar (932) 

F100 

Exar (932) 

XR-PL-CHIP 

Exar 

XR-CHIP 

Exar 

XR300 

Exar (932) 

XR400 

Exar (932) 

XR500 

Exar (932) 

ECL-Array 

Fairchild 

ULA 

Ferranti 

MONOCHIP 

Interdesign 

MCA 

Interdesign 

MCB 

Werdesign 

MCC 

Interdesign 

MCD 

Interdesign 

MOA 

Interdesign 

MOB 

Interdesign 

MOC 

Interdesign 

MOD 

Interdesign 

MOE 

Interdesign 

MOF 

Interdesign 

MOG 

Interde^ 

MDA 

Interdesign 

MUA 

Interdesign 

MASTERMOS 

IMI 

MM50 

IMI 

MM100 

IMI 

MM150 

IMI 

MM200 

IMI 

MM250 

IMI 

MM300 

IMI 

MM350 

IMI 

MM400 

IMI 

MM450 

IMI 

MM500 

IMI 

MM550 

IMI 

OMNICHIP1 

IMI 

OMNICHIP2 

IMI 

ML50 

Master Logic 

ML75 

Master Logic 

ML100 

Master Logic 

ML150 

Master Lo^ 

ML200 

Master Logic 

ML350 

Master Logic 

MCA 

Master Logic 


(Continued) 

“ Military Temperature Range (-55“ to 125°C) 


20 


30 


40 


50 


60 


70 


Other Digital Devices (Cont’d.) 


Custom Arrays (Digital Emd Linear circuits customized 

in final metalization) 

(Cont’d:) 

MCB 

Master Logic 

MCC 

Master Logic 

MCD 

Master Logic 

MONOCHIP 

Master Logic 

MC606 

Micro Tech 

MC616 

Micro Tech 

MC626 

Micro Tech 

MC636 

MiaoTech 

MC707 

Micro Tech 

MC717 

Micro Tech 

MC727 

MiaoTech 

MC737 

MiaoTech 

MASTERMOS 

Monosil 

XC160 

Motorola 

XC177 

Motorola 

XC400 

Motorola 

ECL-ARRAY 

NEC America 

Calculators: See Linear-Consumer 

Counters-See also CMOS and Til-Counters 

Comparator/Mux, 6 Decade, 7 level, latched and 
multiplexed output (use with 6 decade counter) 

LS7240 

LSI Comp (494) 

Counter, 16-Bit, Non-Volatile Storage, Parallel 

Input/Output, 500KHz (Supply -29,5v) 


NCR2900 

NCR 

Counter, 31l!-Digit, Programmable 


TC9122 

Toshiba 

Counter, 32-bit, multiplexed and latched outputs (5 V 

supply) 


LS7060 

LSI Comp (494) 

Counter, 32-bit, 8-bit prescalable, multiplexed and 

latched outputs (5 V supply) 


LS7061 

LSI Comp (494) 

Counter, 4 Decade (Counts and stores, BCD Output, 

0.5 MHz; supply -12,5v) 


AY5-4057 

Gl 

4 Decade Up/Down Counter/Latch/Display Driver, 
Cascadable, Synchronous, Presettable, BCD output 
(versions have direct 7 segment and digit drivers for 
either common anode or cathode LEDs; either 9999 or 
5959 count; 7217: hardwire control; 7227: processor 

control. 5 V supply) 


ICM7217 

Intersil 

ICM7217A 

Intersil 

ICM7217B 

Intersil 

ICM7217C 

Intersil 

ICM7227 

Intersil 

ICM7227A 

Intersil 

ICM7227B 

Intersil 

ICM7227C 

Intersil 

Counter/Clock, 4 Decade (supply -12V) 

SAJ341 

Siemens 

Counter/Display Decoder, 4 Decade (7 Segment and 

BCD outputs, 0.25 MHz; supply 5v) 


MK5002 

Mostek 

MK5005 

Mostek 

MK5007 

Mostek 

4 Decade Quad Counter, Up/Down, non-volatile 

storage (supply 5,-12 V) 


MN9105 

Plessey 


Counter, 5 Decade (includes storage, multiplexed BCD 
output, 0.6 MHz, supply -12, 5v) 

3815 Fairchild 


80 


90 


too 


120 


130 


140 


Other Digital Devices (Cont’d.) 

Dual Counter (two 3-decade up/down counters with 
latch, BCD output. 0.5 MHz., supply 5-15 v) 

LS7040 LSI Comp (494) 

Counter/Display Driver, 1 Decade Up/Down, Preset (7 
segment and BCD output, 1 MHz) 

HCTR0107 Hughes 

Counter/Display Driver, 4 Decade Up/Down (7 
segment output, 0.6 M Hz, supply -12, 5v; BCD; and 
serial output versions available) 

AY5-4007 Gl 

AY5-4007A Gl 

AY5-4007D Gl 

Counter 6 Decade Up/Down (predetermining, latched 
output, 2 presettable compare registers) 

LS7050 LSI Comp (494) 

Counter/Display Driver, 6 Decade Up/Down (7 
segment and BCD output, 1 MHz, presettable 
compare register, latched output, LED drive maximum 
count 999999, 995959, or 595999 versions, supply 
10-15 v) 

MK50395 Mustek 

MK50396 Mustek 

MK50397 Mustek 

MK50398 Mustek 

MK50399 Mostek 

Counter, 6 Decade, BCD output, 5 MHz. 8 latches 
(supply 5-1 5v) 

LS7031 LSI Comp (494) 

6 Decade Up/Down Counter/Display Driver, 
non-volatile storage, presettable (supply -8, 12V) 

NC7102 Nitron 

7 Decade Counter/Latch/Display Driver (7 segment 
and digit drivers for common cathode LEDs, count 
9,999,999; 2 MHz, 2-6 V supply) 

ICM7208 Intersil 

8 Decade Up/Down Counter/Display Driver, 
non-volatile storage, presettable (supply -8, 12V) 

NC7101 Nitron 

Counter, 8 Decade, BCD and 7 segment outputs. 5 
MHz, latches (supply 5-15v) 

LS7030 LSI Comp (494) 

8 Decade Universal Counter/Latch/Display Driver 
(Direct 7 segment and digit drivers for common anode 
LEDs: ‘A' types; Common cathode LEDs: ‘B’ types; 
7216 hardwire controlled; 7226 processor controlled; 

DC to 10 MHZ, 5 V supply) 

ICM7216A Intersil 

ICM7216B Intersil 

ICM7226A Intersil 

ICM7226B Intersil 

8 Decade Frequency Counter/Latch/Display Driver 
(Direct 7 segment and digit drivers for common anode 
LEDs: 7216C; common cathode LEDs: 7216D. DC to 
10 MHz, 5 V supply) 

ICM7216C Intersil 

ICM7216D Intersil 

Counter, 9 Decade Up/Down (count 99959599 or 
999999999, latched output) 

LS7090 LSI Comp (494) 

Counter Time-Base (Oscillator, programmable divider, 
10‘ to 10*, 2x1 OT 6x1 OT 6x10* and 36x10*, (supply 
-12, 5v) 

MK5009 Mostek 


Dual Counter/Timer 

MM5865 


National 

(Continued) 


150 


160 


170 


180 


190 


200 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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DIGITAL-Special (Cont’d) 


Other Digital Devices (Cont’d.) 


Dual Counter/Timer 

DF215 

(Cont’d.) 

Siliconix 

Down/Up Timer (0.1 and 1 second, Keyboard Entry) 

DF216 

Siliconix 


Elapsed Time Counter, 6 Decade (7 segment and digit 

drivers for common cathode LEDs; 0.01 s to 1 hr; 2-5 

V supply) 



ICM7205 

Intersil 


ICM7215 

, Intersil 


Elapsed Time Counter, 8 Decade (7 segment and digit 

drivers for common cathode LED; 0.01 s to 24 hrs; 

2.5-4. 5 V supply) 



ICM7045 

Intersil 


Elapsed Time Counter, Decimal (7 segment and digit 

driver for common cathode LEDs; 2.5-4.5 V supply; 

0.1 s to 10 hrs; count 2399999) 



ICM7045A 

Intersil 


Programmable Diode Matrix, 5x5 


HM074 

t Harris 


HM075 

t Harris 


HM076 

t Harris 


Programmable Diode Matrix, 5x8 


HM010 • 

t Harris 


HM012 

t Harris 


HM013 

t Harris 


Programmable Diode Matrix, 8x5 


HM080 

t Harris 


HM081 

t Harris 


HM084 

t Harris 


Programmable Diode Matrix, 4x10 


HM090 

t Harris 


HM091 

t Harris 


HM093 

t Harris 


HM0110 

Harris 


HM0410 

Harris 

(1406) 

Programmable Diode Matrix,10x4 


HM050 

t Harris 


HM051 

t Harris 


HM055 

t Harris 


HM0104 

Harris 

(1406) 

Programmable Diode Matrix,6x8 


HM030 

t Harris 


HM031 

t Harris 


HM034 

t Harris 


HM0168 

Harris 

(1406) 

Programmable Diode Matrix, 8x6 


HM040 

t Harris 


HM041 

t Harris 


HM044 

t Harris 


HM0186 

Harris 

(1406) 

Programmable Diode Matrix, 9x8 


HM0198 

Harris 

(1406) 

Programmable Diode Matrix, 18x5 


M54510 

Mitsubishi 


Programmable Diode Matrix, 10x16 


S353 

Siemens 


Divider, divide by 2, 525, supply 

-12v 


MN115 

Panasonic 


Divider, divide by 2, 625, supply 

-12v 


MN116 

Panasonic 



Other Digital Devices (Cont’d.) 

Programmable Divider (any modulo from 3 to 262,145, 

supply -12,5) 

1 3816 

. Fairchild 

1 Programmable Divider (divide by 2 to 8191) 

1 S0437 

Siemens 

1 Programmable Divider, 22-stage 

1 M54814 

Mitsubishi 

1 Divider, divide by 1/10/100, to 150 MHZ 

1 MSL2316 

OKI 

1 Divider, divide by 2, 0.2 to 1 GHz 

MC1690 

Motorola 

SP1690B 

Plessey 

SP8602A 

t Plessey 

SP8602B 

Plessey 

SP8602M 

Plessey 

SP8603A 

t Plessey 

SP8603B 

Plessey 

SP8603M 

Plessey 

SP8604A 

t Plessey 

SP8604B 

Plessey 

SP8604M 

Plessey 

SP8607A 

t Plessey 

SP8607B 

Plessey 

SP8607M 

Plessey 

SP8608B 

Plessey 

SP8608M 

Plessey 

I Divider, divide-by-2, above 1 GHz I 

SP8609B 

Plessey 

SP8609M 

Plessey 

1 Divider, divide by 3/4, 40 to 300 MHz I 

1 SP8720 

Plessey , | 

1 Divider, divide by 4, 0.15 to 1 GHz 1 

MCI 697 

Motorola 

MCI 699 

Motorola 

SP8600A 

t Plessey 

SP8600B 

Plessey 

SP8600M 

Plessey 

SP8601A 

t Plessey 

SP8601B 

Plessey 

SP8601M 

Plessey 

SP8613B 

Plessey 

SP8613M 

Plessey 

. SP8614B 

Plessey 

SP8614M 

Plessey 

SP8615B 

Plessey 

SP8615M 

Plessey 

SP8616B 

Plessey 

1 Divider, divide by 4, above 1 GHz I 

11C05C 

Fairchild 

11C05M 

t Fairchild 

SP8610 

Plessey 

SP8611B 

Plessey 

SP8611M 

Plessey 

SP8616B 

Plessey 

SP8617B 

Plessey 

SP8619B 

Plessey 

1 Divider, divide by 4/8/32, 0.5 MHZ I 

1 M54812 

Mitsubishi 

1 Divicier, divide by 4/16/-32, 0.5 MHZ I 

1 M54813 

Mitsubishi 1 

1 Divider, divide by 4/40/400, 0.5 MHZ I 

1 M54815 

Mitsubishi 1 

1 Divider, divide by 5, 0.2 to 1 GHz I 

SP8620A 

t Plessey 

SP8620B 

Plessey 

(Conbnued) 


Other Digital Devices (Cont’d.) 

Divider, (divide by 5, 0.2 to 1 GHz 

(Cont’d.) 

SP8620M 

Plessey 

SP8621A 

t Plessey 

SP8621B 

Plessey 

SP8621M 

Plessey 

SP8622B 

Plessey 

SP8622M 

Plessey 

1 Divider, divide by 5/6, 0.2 to 1 GHz 

11C91C 

Fairchild 

11C91M 

t Fairchild 

95H91C 

Fairchild 

MCI 2009 

Motorola 

MCI 2509 

t Motorola 

SP8740A 

t Plessey 

SP8740B 

Plessey 

SP8740M 

Plessey 

SP8745A 

t Plessey 

SP8745B 

Plessey 

SP8745M 

Plessey 

1 Divider, divide by 6/7, 0.2 to 1 GHz 

SP8741A 

t Plessey 

SP8741B 

Plessey 

SP8741M 

Plessey 

SP8746A 

t Plessey 

SP8746B 

Plessey 

SP8746M 

Plessey 

1 Divider, divide by 8, 0.25 to 1 GHz I 

SP8670A 

t Plessey 

SP8670B 

Plessey 

SP8670M 

Plessey 

SP8671A 

t Plessey 

SP8671B 

Plessey 

SP8671M 

Plessey 

SP8672A 

t Plessey 

SP8672B 

Plessey 

SP8672M 

Plessey 

SP8735B 

Plessey 

SP8736B 

Plessey 

1 Divider, divide by 8, above 1 GHz I 

SP8675B 

Plessey 

SP8675M 

Plessey 

SP8676B 

Plessey 

SP8676M 

Plessey 

SP8677B 

Plessey 

SP8677M 

Plessey 

I Divider, divide by 8/9, 0.25 to 1 GHz I 

MC12011 

Motorola 

MCI 2511 

t Motorola 

SP8743B 

Plessey 

SP8743M 

Plessey 

SP8748B 

Plessey 

SP8748M 

Plessey 

1 Divider, divide by 10, 0.2 to 1 GHz I 

SP8505 

Plessey 

SP8515 

Plessey 

SP8630A 

t Plessey 

SP8630B 

Plessey 

SP8630M 

Plessey 

SP8631A 

t Plessey 

SP8631B 

Plessey 

SP8631M 

t Plessey 

SP8632A 

Plessey 

SP8632B 

Plessey 

SP8632M 

Plessey 

SP8634B 

Plessey 

SP8635B 

Plessey 

SP8636B 

Plessey 

(Continued) 


t Military Temperature Range (-55“ to 125°C) 


* Typical Values 
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1C MASTER 


DIQITAL-Special (Cont’d) 


Device 


Line 


Function 


Device 


Source 


Device 


Other Digital Devices (Cont’d.) 



Divider, divide by 10, 0.2 to 1 GHz 


(Cont'd.) 


SP8637B 

SP8660A 

SP8660B 

SP8660M 

Plessey 

tPlessey 

Plessey 

Plessey 


Divider, divide by 10, above 1 GHz 


SP8665B 

Plessey 


SP8666B 

Plessey 


SP8667B 

Plessey 


Divider, divide by 10/11., 0.2 to 1 GHz 


11C90C 

Fairchild 


11C90M 

t Fairchild 


95H90C 

Fairchild 


95H90M 

t Fairchild 


MC12013 

Motorola 


MCI 251 3 

t Motorola 


SP8640A 

t Plessey 


SP8640B 

Plessey 


SP8640M 

Plessey 


SP8641A 

t Plessey 


SP8641B 

Plessey 


SP8641M 

Plessey 


SP8642A 

tPlessey 


SP8642B 

Plessey 


SP8642M 

Plessey 


SP8643B 

Plessey 


SP8643M 

Plessey 


SP8646A 

t Plessey 


SP8646B 

Plessey 


SP8646M 

Ressey 


SP8647A 

t Plessey 


SP8647B 

Ressey 


SP8647M 

Plessey 


SP8680A 

tPlessey 

(514) 

SP8680B 

Plessey 

(514) 

SP8685A 

t Plessey 


SP8685B 

Plessey 


SP8685M 

Plessey 


SP8690A 

t Plessey 


SP8690B 

Plessey 


SP8690M 

Plessey 


SP8695A 

tPlessey 


SP8695B 

Plessey 


SP8695M 

Plessey 


Divider, divide by 16, 0.2 to 1 GHz 


SP8650A 

tPlessey 


SP8650B 

Plessey 


SP8650M 

Plessey 


SP8651A 

t Plessey 


SP86518 

Plessey 


SP8651M 

Plessey 


SP8652A 

t Plessey 


SP8652B 

Plessey 


SP8652M 

Plessey 


SP8659A 

t Plessey 


SP8659B 

Plessey 


SP8659M 

Plessey 


Divider, divide by 20, 0.2 to 1 GHz 


SP8657A 

t Plessey 


SP8657B 

Plessey 


SP8657M 

Ressey 


Divider, divide by 20/22, above 1 GHz 


SP8785B 

Plessey 

(518) 

SP8785M 

Plessey 

(518) 

SP8786B 

Plessey 

(518) 

SP6786M 

Plessey 

(518) 


20 


30 


40 


50 


60 


Other Digital Devices (Cont’d.) 


Divider, divide by 32, 0.2 to 1 GHz 


SP8655A 

tPlessey 

SP86558 

Plessey 

SP8655M 

Plessey 

Divider, divide by 50/60/3000/3600, 2 MHZ 

M54810 

Mitsubishi 

Divider, divide by 64, 0.08 to 1 GHz 


S0436 

Siemens 

Divider, divide by 64, 0.2 to 1 GHz 


SP4020 

Plessey 

Divider, divide by 64, above 1 GHz 


SP8750B 

Plessey 

SP8750M 

Ressey 

SP8751B 

Plessey 

SP8751M 

Plessey 

SP8752B 

Plessey 

Divider, divide-by-80, to 150 MHz 


SP8627 

Plessey 

Divider, divide by 100, to 150 MHz 


DS8629 

National 

■ SP8627 

Plessey 

SP8628 

Ressey 

SP8629 

Plessey 

Divider, divide by 256, 0.2 to 1GHZ 


SP4040 

Plessey 

Divider, divide by 256, above 1 GHz 


SP8770B 

Plessey 

SP8771B 

Plessey 

SP8772B 

Plessey 

Divider, (Jvide-by-1000, 0-25 KHz (supply -15v) 

SAJI 31 

Siemens 

SAJI 35 

Siemens 

Divider, divide-by-1, 10, 100, 1000; 0-1 MHZ (supply -5 

to -16v) 


SAJ141 

Siemens 

Divider Extender, divide by 4, to extend division ratios 
of two modulus counters while maintaining the 

difference (ie 5/6 to 20/21) 


SP8790A 

t Plessey 

SP8790B 

Plessey 

SP8790M 

Plessey 

Divider Extender, divide by 8 (ie extends 5/6 to 40/41) 

SP8794A 

t Plessey 

SP8794B 

Plessey 

SP8794M 

Ressey 

DVM Logic, 3-1 /2 Decade (for dual ramp integration 
DVM, BCD or 7 Segment Output supply -12 to -18 or 

-18 to -24v) 


AY5-3507 

Gl 

AY5-3510 

Gl 

DVM Logic 3-3/4 Digit (ramp integration BCD or 7 

segment output, supply -7.5,-15) 


AY5-3500 

Gl 

DVM Logic, 4 Digits (supply -17v) 


MN6032 

Panasonic 

DVM Logic, 4-1/2 Digit, (dual slope integration, supply 

-15,5) 


ADB4500 

National 


DVM Logic, 4-1 /2 Decade (Multiplexed BCD output; 
supply -12,5v) 

3814C Fairchild 


70 


90 


100 


110 


120 


Other Digital Devices (Cont’d.) 


DVM Logic, 4-3/4 Digit, (dual ramp integration, BCD 
and 7 segment output, supply 5v) 

AY3-3550 Gl 


DVM Logic: See also Interface-Analog to Digital 
Converters, Decimal Output 

Electronic Organ Circuits: See Linear-Consumer 


Flip-Flop, D-Type Master-Slave (ECL or TTL supplies) 
11C70C Fairchild 

Frequency Synthesizers: See Linear-Phase Locked 
Loop Circuits 


Frequency to Voltage: See Linear-Other Devices 


Gate, Dual OR/NOR (4-Input, 0.5 ns delay, ECL 
supply) 


1 SP16F60 

Plessey 

1 Hall Effect Switch (senses magnetic field) 

DN830 

Panasonic 

DM831 

Panasonic 

DN834 

Panasonk; . 

DN835 

Panasonic 

DN837 

Panasonic 

DN838 

Panasonic 

DN839 

Panasonic 

SAS201 

Siemens 

SAS211 

Siemens 

UGN-3019 

Sprague 

UGS-3019 

t Sprague 

UGN-3020 

Sprague 

UGS-3020 

t Sprague 

UGN-3201 

Sprague 

UGN-3203 

Sprague 

UGN-3501 

Sprague 

TL170 

Tl 

TL172 

Ti 

TL175 

Tl 

Inverter, Triple PMOS 


LM8942 

Sanyo 

1 Latch, Quad with non-volatile memory 

1 MN9102 

Plessey (512) 

1 Latch/Drivers-See Interface-Memory and Peripheral 

1 Drivers 


LED Driver System, 8 Decade, 8x8 memory. Decoder 
(versions either hardwire or processor controlled; 
versions have either common anode or common 
cathode LED 7 segment and digit drivers; 2-6 V 

supply) 


ICM7218A 

Intersil 

ICM7218B 

Intersil 

ICM7218C 

Intersil 

ICM7218D 

Intersil 

ICM7218E 

Intersil 

1 Multiplexer/Demultiplexer, 8-channel latched, binary 

addressable(Supply -5 to -70v) 


LS7110 

LSICotnp (494) 

Multivibrator, astable (programmable pulse width, 
current controlled pulse rep. rate, supply 3-7v) 

MC3380 

Motorola 

PIN Diode Drivers 


DH0035 

t National 

DH0035C 

National 

UDS-5790 

t Sprague 

UDS-5791 

Sprague 


130 


140 


150 


160 


170 


180 


t Military Temperature Range (-55° to 125°C) 
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DIGITAL-Special (Conf d) 


Source 


Source 


Line 


Function Device 


Source 


Other Digital Devices (Cont’d.) 

Pulse Group Encoder (2141) and Decoder (2151) for 
pulse width code systems (25® codes programmed by 
RC networks) 

TMX2141 TMX 

TMX2151 TMX 

Regulators, Switching: See Linear-Other Devices 

Schmitt Trigger, Cornplementary Open Collector 
Output (supply 2.2 to 6v) 

ULN-3303 Sprague 

Schmitt Trigger (Supply 8 to 16v) 

LB801 5 Sanyo 

Schmitt Trigger, Programmable 

CA3098 tRCA 

CA3099 tRCA ■ 

Schmitt Trigger, Zener Clamped Output (supply 2.2 to 
6v) 

CS102 Cherry 

ULN-3304 Sprague 

Schmitt Trigger, Dual, Complementary Open Collector 
Outputs (sDpply 2.2 to 6v) 

CS122 Cherry 

ULN-3305 Sprague 

Schmitt Trigger, Dual one Open Collector Output, one 
Zener Clamped Output (supply 2.2 to 6v) 

ULN-3306 Sprague 

Schmitt Trigger, Dual, Low voltage; 3.5v 

SN76811 Tl 

Sequential Boolean Analyzer, microprogrammable 
SBA Gl 

Serial to Parallel Converter, 33-bits (shift register with 
output latch) 

MM5559 National 

Shift Registers: See Memory-Shift Registers 

Shift Register, 8-bit with 8 corresponding analog 
switches 

SD5350 Signetics 

Timers: See Linear-Timers , 

Voltage to Frequency: See Linear-Other Devices 
Watch Circuits-See Linear-Consumer Circuits 


20 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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ABBREVIATIONS OF COMPANY NAMES 


AD 

Analog Devices 

AMO 

Advanced Micro Devices 

AMI 

American Microsystems, Inc. 

Amperex 

Amperex Electronics Corp. 

Analogic 

Analogic Corp. 

Beckman 

Beckman instruments, Helipot Division 

BEI 

BEI Electronics 

Burr-Brown 

Burr-Brown Research 

Cermetek 

Cermetek 

Cherry 

Cherry Semiconductor 

CMA 

Consumer Microcircuits of America 

Cybernetic 

Cybernetic Micro Systems 

Data General 

Data General 

Datel 

Datel Systems 

DDC 

Data Devices Corp. 

Delco 

Delco Electronics 

Dionics 

Dionics Inc. 

EA 

Electronic Arrays 

EMM/Semi 

EMM Semi, 

Div. of Electronic Memories & Magnetics 

Essex 

Essex International 

Exar 

Exar Integrated Systems 

Fairchild 

Fairchild 

Ferranti 

Ferranti Electric 

Fujitsu 

Fujitsu 

Gl 

General Instrument 

Harris 

Harris Semiconductor 

Hitachi 

Hitachi America Ltd. 

Holt 

Holt Inc. 

Hughes 

Hughes Aircraft Solid State Products 

Hybrid Sys 

Hybrid Systems 

HyComp 

HyComp 

IM! 

International Microcircuits, Inc. 

Intech/FMI 

Intech/Function Modules Inc. 

Intel 

Intel 

Interdesign 

Interdesign 

Intersil 

Intersil 

IPI 

Integrated Photomatrix, Inc. 

Lambda 

Lambda Electronics 

LSI 

LSI Computer Systems 

Maruman 

Maruman Integrated Circuits 

Master Logic 

Master Logic 

Matrox 

Matrox Electronics Systems 

Micro Net 

Micro Networks 

Micropac 

Micropac Industries 

Micro Power 

Micro Power Systems 

Micro Tech 

Microcircuits Technology 

Mitel 

Mitel Semiconductor 

Mitsubishi 

Mitsubishi Electric Co. 

MMI 

Monolithic Memories, Inc. 


Monosil 

Monosil 

MOS 

MOS Technology 

Mostek 

Mostek 

Motorola 

Motorola Semiconductor 

National 

National Semiconductor 

NCR 

NCR Corp., Microelectronics Division 

NEC America 

NEC America 

NEC Micro 

NEC Microcomputers 

Nitron 

Nitron 

Nortec 

Nortec Electronics 

Novonics 

Novonics 

NPC 

Nucleonic Products Co. 

OEI 

Optical Electronics, inc. 

OKI 

OKI Semiconductor 

Panasonic 

Panasonic, Matsushita Electric Corp. 

Photo Therm 

Photo Therm 

Plessey 

Plessey Semiconductors 

PMI 

Precision Monolithics, Inc. 

Raytheon 

Raytheon Semiconductor 

RCA 

RCA Solid State Division 

Reticon 

Reticon 

RIFA 

RIFA 

Rockwell 

Rockwell Microelectronic Devices 

RTC 

Real Time Corp. 

Sanken 

Sanken Electric 

Sanyo 

Sanyo Electric 

SGS 

SG^Ates Semiconductor 

Siemens 

Siemens 

Signetics 

Signetics (Philips) 

Silicon G 

Silicon General 

Siliconix 

Siliconix 

Silicon Sys. 

Silicon Systems, Inc. 

Silitronics 

Silitronics 

SMC 

Standard Microsystems 

Soiitron 

Soiitron Devices 

Sprague 

Sprague Electric Company 

Supertex 

Supertex, Inc. 

SSM 

Solid State Microtechnology for Music 

SSS 

Solid State Scientific 

Synertek 

Synertek 

Telaris 

Telaris 

Teledyne C 

Teledyne Crystalonics 

Teledyne P 

Teledyne Philbrick > 

Teledyne S 

Teledyne Semiconductor 

Telefunken 

AEG-Telefunken 

Tl 

Texas Instruments 

TMX 

TMX 

Toshiba 

Toshiba 

Trans-Data 

Trans-Data 

TRW 

TRW 

Unitrode 

Unitrode 

Western 

Western Digital 

Ziiog 

Ziiog 






Forum 

Of) 16 thi 

microproussofi 


/ v; 


eem FILE SYSTEM 


The only filing system de- 
signed especially for the elec- 
tronics engineer. Instant 
retrieval and organization of 
data sheets and catalogs. 


The Cadillac of individualized 
catalogs for the electronic 
parts distributor, featuring 
solely his lines and services. 
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Consumer Circuits 


Part No. 

Description 

Digits 

Power 

Supplies 

Process 

Packages 

S1424A 

Five Function LCD Watch with alternating 
time /date mode and voltage tripler display 
options 

31/2 

+1.5V 

CMOS 

Die 

S1424C 

Five Function LCD Watch Circuit 

31/2 

+1.5V 

CMOS 

Die 

S1425A 

Five Function LCD Watch Circuit 

31/2 

+1.5V 

CMOS 

Chip Carrier 

S1427A 

Five Function LCD Watch Circuit 

31/2 

+1.5V 

CMOS 

40 Pin DIP 

S1856 

Digital Clock Circuit — LED/Gas 

Discharge Auto Clock 

31/2 

+6V to +16V 

P-l2 

40 Pin DIP 

S1998A 

50/60HZ Line LED Clock Circuit 

4 

+8V to +26V 

P-l2 

40 Pin DIP 

S1998B 

50/60HZ Line Clock — Gas Discharge 

4 

+8V to +33V 

P-l2 

40 Fin DIP 

S2709 

Fluorescent Automotive Digital Clock 

4 

+12V 

P-l2 

22 Pin Plastic 

S2733 

Six Function LCD Watch Circuit 

4 

+1.5V 

CMOS 

40 Pin Plastic 


Organ Circuits 


Part No. 

Description 

Process 

Power 

Supplies 

Power 

Dissipation 

Packages 

SlOllO 

Analog Shift Register 

P-l2 

-24V 


8 Pin Plastic 

SlOlll 

Analog Shift Register 

P-l2 

-24V 


8 Pin Plastic 

S10129 

Six-Stage Frequency Divider 

P-l2 

-14V, -27V 

350mW 

14 Pin Plastic 

S10130 

Six-Stage Frequency Divider 

P-l2 

-14V, -27V 

350mW 

14 Pin Plastic 

S10131 

Six-Stage Frequency Divider 

p:i2 

-14V, -27V 

350mW 

14 Pin Plastic 

S10377 

Analog Shift Register 

P-l2 MOS 



8 Pin Package 

S10430 

Divider- Key er 

P-l2 MOS 



40 Pin Package 

S2193 

Seven-Stage Frequency Divider 

P-l2 

-14V, -28V 

300mW 

14 Pin Plastic 

S2567 

Rhythm Counter 

HI Vt 

-15V, -27V 

400mW 

14 Pin Plastic 

S8890 

Rhythm Generator 

P-l2 

-12V 

400mW 

40 Pin Plastic 

S9660 

Rhythm Generator 

P-l2 

-12V 

400mW 

28 Pin Plastic 

S50240 

Top Octave Synthesizer 

P-l2 

-IIV, -16V 

360mW 

16 Pin Plastic 

S50241 

Top Octave Synthesizer 

P-l2 

-IIV, -16V 

360mW 

16 Pin Plastic 

S50242 

Top Octave Synthesizer 

P-l2 

-IIV, -16V 

360mW 

16 Pin Plastic 

S50243 

Top Octave Synthesizer 

P-l2 

-IIV, -16V 

360mW 

16 Pin Plastic 

S50244 

Top Octave Synthesizer 

P-l2 

-IIV, -16V 

360mW 

16 Pin Plastic 

S50145 

Top Octave Synthesizer 

P-l2 

-11V,-16V 

360mW 

16 Pin Plastic 


Remote Control Circuits 


Part No. 

Description 

Process 

Power 

Supplies 

I/O Bits 

Packages 

S2600 

Remote Control Transmitter 

CMOS 

+7V to +10V 

11 

16 Pin Plastic 

S2601 

Remote Control Receiver 

P-l2 

+10V to +18V 

5 

22 Pin Plastic 

S2742 

Remote -Control Decoder 

P-MOS 

+9V 


18 Pin Package 

S2743 

Remote -Control Encoder 

P-MOS 

+9V 


16 Pin Package 
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S2600/S2601 


I 


ENCODER/DECODER 
REMOTE-CONTROL 2-CHIP SET 


Features 

□ Small Parts Count — No Crystals Required 

□ Easily Used in LED, Ultrasonic, RF, or Hard- 
wire Transmission Schemes 

□ Very Low Reception Error 

□ Low Power Drain CMOS Transmitter for 
Portable and Battery Operation 

□ 31 Commands — 5-bit Output Bus with Data 
Valid 


Block Diagram 

• KEYBOABO INFUTS RC O: 

S2600 Encoder ^ 



□ 3 Analog (LP Filterable PWM) Outputs 

□ Muting (Analog Output Kill/Restore) 

□ Indexing Output — 2V^ Hz Pulse Train 

□ Toggle Output (On/Off) 

□ Mask-Programmable Codes 


Pin Configuration 
S2600 


CMOS 

16 PIN PLASTIC OlP 


BOARp S C 
INPUTS 0 


I 



Block Diagram 
S2601 Decoder 


Pin Configuration 
S2601 


I OATA I 

STROBE DATA 


PULSE PULSE PULSE 

WIDTH WIDTH WIDTH 

MOOUUTOR HOOULATOR HODULATOfl 


ON/OFF ANALOG A ANALOG! ANALOG C 

«PR0GBAINfA8L£ 



PMOS 

22 PIN PLASTIC DIP 



(III (l«i 1171 (1SI UGI 
17 3 4 5 

BINARY OUTPUTS 
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Functional Description 

The S2600/S2601 is a set of two LSI circuits which 
allows a complete system to be implemented for re- 

H mote control of televisions, toys, security systems, 
industrial controls, etc. The choice of transmission 
medium is up to the user and can be ultrasonic, infra- 
red radio frequency, or hardwire such as twisted pair 
or telephone. 

^ The use of a synchronizing marker technique has eli- 
^ minated the need for highly accurate frequencies 
generated by crystals. The S2600 Encoder typically 
generates a 40kHz carrier which it amplitude-modu- 
lates with a base-band message of 12 bits, each bit 
preceded by a synchronizing msirker pulse. 

Bits 1 and 12 denote sync and end-of-message, respec- 
tively, bits 2 thru 6 constitute a fixed preamble which 
must be received correctly for the command bits to 
be received, and bits 7 thru 11 contain the command 
data. The S2601 Decoder produces an output only 
after two complete, consecutive, identical, 12-bit 
transmissions. Marker pulses, preamble bits, and 
redundant transmissions, have given the S2600/ 
S2601 system a very high immunity to noise, with- 
out a large number of discrete components. 

f 

S2600 Encoder 

The S2600 is a CMOS device with an on-chip oscilla- 
tor, 11 keyboard inputs, a keyboard encoder, a shift 
register, and some control logic. The oscillator 
requires only an external resistor and capacitor, and 
to conserve power, runs only during transmission. 
Keyboard inputs are active-low, and have internal 
pull-up resistors to Vdd. When one keyboard input 
from the group A thru E is activated with one from 
the group F thru K, the keyboard encoder generates 
a 5-bit code, as given in the table entitled ((S2600/ 
S2601 CODING,” below. This code is loaded into 
a shift register in parallel with the sync, preamble, 
and end bits, to form the 12-bit message. 

The transmitter output is a 40 kHz square wave of 
50% duty factor which has been pulse-code-modulated 
by (i.e., ANDed with) a signal having a recurring 
pattern, a bit frame of 3.2 millisecond duration. This 
bit frame is comprised of three signals: the Start 
signal which is 0.4 milliseconds of logic “1”; followed 
by the Data signal which is 1.2 milliseconds of the 
lowest-order shift register bit; followed by the Mark 
signal which is 1.6 milliseconds of logic “0” (except 
in the first bit frame where Mark = 1 to facilitate 
receiver synchronization ). 


S2600/S2601 


The shift register is clocked once per bit frame, so 
that its 12-bit message is transmitted once in 38.4 
milliseconds. The minimum number of tranmissions 
that can occur is two, but if the keyboard inputs are 
active after the first 3.6 milliseconds of any 12-bit 
transmission, one more 12-bit transmission will result. 
Transmissions are always complete, never truncated, 
regardless of the keyboard inputs. 

The Test Input is used for functional testing of the 
device. A low level input will cause the oscillator 
frequency to be gated to the Data Output pin. This 
input has an internal pull-up resistor to Vdi;) . 

S2601 Decoder 

The S2601 is a PMOS LSI device with an on-chip 
oscillator, five keyboard inputs, a 40 kHz signal 
input, and 11 outputs. The oscillator requires only an 
external R and C. The five keyboard inputs are active- 
low with internal pull-up resistors to Vss; activation 
of any two causes- one of 10 possible 5-bit codes to 
be generated and fed to the outputs of the S2601, 
overriding any 40 kHz signal input. 

Two counters, the signal counter and the local 
counter, are clocked respectively by the signal input 
and a 40 kHz signal from the local RC oscillator 
timing chain. A 40 kHz input lasting 3.2 milliseconds 
(i.e., an initial bit frame) causes the signal counter to 
overrun and reset both itself and the local counter. 
At specific intervals thereafter, the local counter 
generates pulses used to interrogate the contents of 
the signal counter. Resynchronization of the counters 
occurs every bit frame so that the interrogation yields 
valid data bits even if the transmitter oscillator fre- 
quency has deviated up to ± 24% with respect to the 
receiver oscillator frequency. 

Decoded data bits from the next five bit frames 
following the initial synchronizing frame are compared 
with the fixed preamble code. The next five decoded 
bits, the command bits, are converted to a parallel 
format and are compared against the command bits 
saved from the prior transmission. If they match, and 
if the preamble bits are correct, the command bits 
are gated to the receiver outputs. However, a mismatch 
causes the receiver outputs to be immediately disabled, 
and the new command bits are saved for comparison 
against the command bits from the next 12 -bit trans- 
mission. In the case where 2 identical, proper, 12-bit 
transmissions are immediately followed either by 
transmissions with erroneous preamble codes or by 
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S2600/S2601 1 


can provide 64 distinct DC levels suitable for control 
of volume, color saturation, brightness, motor speed, 
etc. Each Analog Output increases its duty factor in 
response to a particular Binary Output code and 
decreases its duty factor in response to another code 
— ’ 6 codes in all. The entire range of 0% to 100% 
duty factor can be traversed in 26 seconds or at a rate 
of the oscillator frequency divided by 262,144. All 
three Analog Outputs are set to 50% duty factor __ 
whenever 01011 appears at the Binary Outputs. 2 
Analog A is mutable; 01100 sets it to 0% duty factor. ^ 
If 01100 then disappears and reappears, the original 
duty factor is restored. This of course implements the 
TV “sound killer” feature. 



nothing, the receiver outputs will be activated during 
the end -frame of the second trzinsmission, and will be 
disabled 45 milliseconds thereafter. In the rest (dis- 
abled) state the five Binary Outputs are at a “1” logic 
level; when not in the rest state, one or more of the 
open -sourced output transistors will conduct to Vdd • 
The Data Valid output is low during the rest state, and 
high whenever data is present at the Binary Outputs. 

The S2601 has five other outputs: Pulse Train, On /Off, 
Analog A, Analog B, and Analog C. The states of these 
outputs are controlled by the 10 particular Binary 
Output codes which the receiver Keyboard Inputs can 
cause to be generated. The Pulse Train output provides 
a 2.44 Hz square wave (50% duty factor) whenever 
11011 appears at the Binary Outputs, but otherwise 
it remains at a logic “0”. This pulse train can be used 
for indexing, e.g., for stepping a TV channel selector. 

The On/Off (“mains”) output changes state each time 
01111 appears at the Binary Outputs. In TV applica- 
tions the On /Off output is most often used to kill and 
restore the main power supply . 

Analog Outputs A, B, and C are 10 kHz pulse trains 
whose duty factors are independently controllable. 
With a simple low-pass filter each of these outputs 


The S2601 has an on-chip power-on reset (FOR) 
circuit which sets the Pulse Train and On/Off Outputs 
to “0,” sets the Analog Outputs at 50% duty factor, 
and insures that Analog A is muted. No external 
components are required to implement FOR, but a 
FOR input has been provided for applications where 
externally controlled reset is desirable, e.g., where the 
power supply voltage rise time is extremely slow. The 
FOR input has an internal resistor pull-up to Vss ; pull- 
ing it low causes a reset. 


Message Bit Format 



^ "t" MEANS PRESENCE OF A 40kHz CARRIER (SQUARE WAVE); "O" MEANS ABSENCE OF A 40kHz CARRIER (SQUARE WAVE). 

♦ * IF MESSAGE BIT = "1" THEN OECODER DATA OUTPUT = ENCODER DATA INPUT ' "O”: 

IF MESSAGE BIT = "0" THEN DECODER DATA OUTPUT = ENCODER DATA INPUT = "I". 

Message Format 
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S2600/S2601 Coding 


Transmitter 

Keyboard 

Input Pins 

Tied to Vss 

Receiver 

Keyboard 

Input Pins 

Tied to Vpn 
(See Note i) 

Resulting 

Receiver 

Binary 

Outputs 

1 2 

3 

4 

5 

Receiver Dedicated 

Functions 

(Mask programmable 
except for rest state) 

AB 


0 

0 

0 

0 

0 


AF 


0 

0 

0 

0 

1 


AG 

- 

0 

0 

0 

1 

0 


AH 

- 

0 

0 

0 

1 

1 


Al 

BC 

0 

0 

1 

0 

0 

Increase Analog C pulse width 

AJ 

- 

0 

0 

1 

0 

1 


AK 

- 

0 

0 

1 

1 

0 


BF 

AE 

0 

0 

1 

1 

1 

Decrease Analog B pulse width 

BG 

- 

0 

1 

0 

0 

0 


BH 

_ 

0 

1 

0 

0 

1 


Bl 


0 


0 

1 

0 


BJ 

OE 

0 


0 

1 

1 

RESET Analoo (See Note 2) 

BK 

CE ' 

0 

1 

1 

0 

0 

MUTE (See Note 3) 

CF 

- 

0 

1 

1 

0 

1 


CG 

— 

0 

1 

1 

1 

0 


CH 

CO 

0 

1 

1 

1 

1 

Toggle On/Off Output 

Cl 

- 

1 

0 

0 

0 

0 


CJ 

_ 

1 

0 

G 

0 

1 


CK 

- 

1 

0 

0 

1 

0 


OF 

AD 

1 

0 

0 

1 

1 

Increase Analog B pulse width 

DG 

BO 

1 

0 

1 

0 

0 

Decrease Analog C pulse width 

DH 

_ 

1 

0 

1 

0 

1 


Dl 

_ 

1 

0 

1 

1 

0 


DJ 

AB 

1 

0 

1 

1 

1 

Increase Analog A pulse width 

DK 

- 

1 

1 

0 

0 

0 


EF 

_ 

1 

1 

0 

0 

1 


EG 

- 

1 

1 

0 

1 

0 


EH 

BE 

1 

1 

0 

1 

1 

Activate Pulse Train Output 

El 

_ 

1 

1 

1 

0 

0 


EJ 

_ 

1 

1 

1 

0 

1 


EK 

AC 

1 

1 

1 

1 

0 

Decrease Analog A pulse width 

- 

- 

1 

1 

1 

1 

1 

Rest State 


NOTES: 1. Receiver keyboard inputs override any remote signal input. 

2. Sets Analog A, B, and C waveforms to 50% Duty Factor. 

3. First operation sets Analog A to 0% Duty Factor; second operation restores former Analog A Duty Factor. 


Electrical Specifications — 2600 Encoder 

All voltages measured with respect to Vss ■ 


Absolute Maximum Ratings 


Operating ambient temperature Ta 0 to +70°C 

Storage temperature - 65° C to +150°C 

Positive voltage on any pin +14V 

Negative voltage on any pin 0.3V 


Electrical Characteristics 


Unless otherwise noted, VpD = 8.5 ± 1.5V and Ta = 0 to +70° C. 


Symbol 

Parameter 





Conditions 

fO 

Oscillator frequency 

7 

640 

2000 

kHz 

Rose = 12K, Cose = lOOpF 

MO/fO i 

Frequency deviation 

-10 


+ 10 

% 

Fixed Roser Cose» Vdd - 10% 

Idd 

Supply current 



2 

mA 

During transmission, 

Data Output = 1mA 


Standby 



10 

juA 

No transmission (25° C) 

VjH 

Input “ 1 ” threshold 

25 

50 




ViL 

Input “0” threshold 


50 

75 

%Vdd 


IlL 

Input source currrent 

50 


200 

juA 

Vi = OV 

Iqh 

Output source current 

1 

UJl 


mA 

Vo = Vdd - 3V 

lOL 

Output sink current 

-.2 

i 

-.5 


mA 

Vo = +0.5V 


Note: Circuit operates with Vpo from 3.0V to 12.0V. 
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AtfUlI. S2743/S2742 

ENCODER/DECODER 
REMOTE-CONTROL 2 CHIP SET 


Features 


General Description 


C Lower System Costs 

— RC oscillator used on encoder (no crystal 
required) 

— Phase-locked-loop on decoder (no crystal 
required) 

— Single binary inputs allow inexpensive 
switches on pc board jumpers 

□ Flexibility of Application 

— 512 user selectable address codes 
— Decoder signal valid output 
— Externally selectable one-shot tailors 
message reception 

— User has choice of transmission media: 

infrared, ultrasonic, RF, or hardware 
— Eight ROM programmable preamble codes 
— Encoder operates on a single 9V battery 

C Reliable System Operation 

— Frequency shift keying scheme means low 
reception error 

— PLL allows frequency variation ± 15®/o 
between encoder and decoder 
— One-shot period allows adjustment for 
system noise 

— Triple message redundancy required 
— Preamble adds to message security 
— High noise immunity 


Encoder/Decoder 

This two chip PMOS set includes a user programmable 
serial data encoder for use in a simple low power 
transmitter and a serial data decoder for use in a user 
addressable receiver. The user can select the transmis- 
sion medium (RF, infrared ultrasonic, or hard wired). 
The externally selectable message allows up to 512 
codes or addresses; this is done with the nine binary in- 
puts on each device. An additional 3 bits of address can 
be programmed on chip as a fixed preamble. 

The serial data encoder encodes by means of a fre- 
quency-shift-keyed trinary data pattern composed of 
IG data bits. Each data bit will have a length equivalent 
to 32 cycles of high frequency clock (20kHz typical). 
Each trinary data pattern will be 512 cycles of 1/2 the 
oscillator frequency length. The encoder frequency 
oscillator reference is controlled with an external RC 
network. The encoder transmitter can be powered by a 
single 9 volt battery so that a single momentary push 
button will activate the encoder and transmitter. In 
the off position there is no current flow. 

The serial data decoder in conjunction with a receiver 
amplifier decodes the transmitted 16 bit coded signal. 
The on-chip phase-locked-loop locks in on the 20kHz 
signal even if the transmitted frequency differs from 
the receiver by up to ± 15%. The coded signal input is 



ADVANCED PRODUCT DESCRIPTION 
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CONNECTION DIAGRAM 

PINOUT A 


96S02 

96LS02 

DUAL RETRIGGERABLE RESETTABLE 
MONOSTABLE MULTIVIBRATOR 

DESCRIPTION — The 96S02 and 96LS02 are dual retriggerable and reset- 
table monostable multivibrators. These one-shots provide exceptionally wide 
delay range, pulse width stability, predictable accuracy and immunity to 
noise. The pulse width is set by an external resistor and capacitor. Resistor 
values up to 1 .0 Mil for the 96LS02 and 2.0 Mtl for the 96S02 reduce required 
capacitor values. Hysteresis is provided on both trigger inputs of the 96LS02 
and on the positive trigger input of the 96S02 for increased noise immunity. 



• REQUIRED TIMING CAPACITANCE REDUCED BY FACTORS 
OF 10 TO 100 OVER CONVENTIONAL DESIGNS 

• BROAD TIMING RESISTOR RANGE — 1.0 kfi to 2.0 Mli 

• OUTPUT PULSE WIDTH IS VARIABLE OVER A 2000:1 RANGE 
, BY RESISTOR CONTROL 

• PROPAGATION DELAY OF 35 ns 96LS02, 12 ns 96S02 

• 0.3 V HYSTERESIS ON TRIGGER INPUTS 

• OUTPUT PULSE WIDTH INDEPENDENT OF DUTY CYCLE 

• 35 ns TO OUTPUT PULSE WIDTH RANGE 


ORDERING CODE: See Section 9 



PIN 

COMMERCIAL GRADE 

MILITARY GRADE 

PKG 

PKGS 

OUT 

Vcc = +5.0 V ±5%. 

Vcc = +5.0 V ±10%, 

TYPE 


Ta - 0°C to +70° C 

Ta = -55°C to +125°C 

Plastic 
DIP (P) 

A 

96S02PC, 96LS02PC 


9B 

Ceramic 
DIP (D) 

A 

96S02DC, 96LS02DC 

96S02DM, 96LS02DM 

6B 

Flatpak 

(F) 

A 

96S02FC, 96LS02FC 

96S02FM, 96LS02FM 

4L 


LOGIC SYMBOL 



Vcc = Pin 16 
GND = Pin 8 


Vcc 

16 


6 ( 10 ) 


7 ( 9 ) 


INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 


PIN NAMES 

DESCRIPTION 

96S (U.L.) 

HIGH/LOW 

96LS (U.L.) 

HIGH/LOW 

To 

Trigger Input (Active Falling Edge) 

0.5/0.625 


lo 

Schmitt T rigger Input (Active Falling Edge) 


0.5/0.25 

li 

Schmitt Trigger Input (Active Rising Edge) 

0.5/0.625 

0.5/0.25 

Cd 

Direct Clear Input (Active LOW) 

0.5/0.625 

0.5/0.25 

Q 

True Pulse Output 

25/12.5 

10/5.0 

(2.5) 

Q 

Complementary Pulse Output 

25/12.5 

10/5.0 

(2.5) 
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FAIRCHILD • 96S02 • 96LS02 


LOGIC DIAGRAM 



FUNCTIONAL DESCRIPTION — The 96S02 and 96LS02 dual retriggerable resettable monostable multivibra- 
tors have two dc coupled trigger inputs per function, one active LOW (To) and one active HIGH (li>. The li input of 
both circuit types and the To input of the 96LS02 utilize an internal Schmitt trigger with hysteresis of 0.3 V to 
provide increased noise immunity. The use of active HIGH and LOW inputs allows either rising or falling edge 
triggering and optional non-retriggerable operation. The inputs are dc coupled making triggering independent 
of input transition times. When input conditions for triggering are met the Q output goes HIGH and the external 
capacitor is rapidly discharged and then allowed to recharge. An input trigger which occurs during the timing 
cycle will retrigger the circuit and result in Q remaining HIGH. The output pulse may be terminated (O to the 
LOW state) at any time by setting the Direct Clear input LOW. Retriggering may be inhibited by tying the Q 
output to lo or the Q output to li. Differential sensing techniques are used to obtain excellent stability over 
temperature and power supply variations and a feedback Darlington capacitor discharge circuit minimizes 
pulse width variation from unit to unit. Schottky TTL output stages provide high switching speeds and output 
compatibility with all TTL logic families. 

Operation Notes 

TIMING 

1. An external resistor (Rx) and an external capacitor (Cx) are required as shown in the Logic Diagram. The 
value of Rx may vary from 1.0 kil to 1.0 Mli (96LS02) or 2.0 Mil (96302). 

2. The value of Cx may vary from 0 to any necessary value available. If, however, the capacitor has significant 
leakage relative to Vcc/Rx the timing equations may not represent the pulse width obtained. 

3. Polarized capacitors may be used directly. The (+) terminal of a polarized capacitor is connected to pin 1 
(15), the (-) terminal to pin 2 (14) and Rx. Pin 1 (15) will remain positive with respect to pin 2 (14) during the 
timing cycle. In the 96S02, however, during quiescent (non-triggered) conditions, pin 1 (15) may go negative 
with respect to pin 2(14) depending on values of Rx and Vcc- For values of Rx > 10 kil the maximum amount 
of capacitor reverse polarity, pin 1 (15) negative with respect to pin 2 (14) is 500 mV. Most tantalum electro- 
lytic capacitors are rated for safe reverse bias operation up to 5% of their working forward voltage rating; 
therefore, capacitors having a rating of 10 WVdc or higher should be used with the 96S02 when Rx > 10 kil. 

4. The output pulse width tw for Rx > 10 kil and Cx > 1000 pF is determined as follows: 

(96S02) tw = 0.55 RxCx 

(96LS02) tw = 0.43 RxCx 

Where Rx is in kil, Cx is in pF, t is in ns or Rx is in kil, Cx is in yuF, t is in ms. 

5. The output pulse width for Rx < 1 0 kil or Cx < 1000 pF should be determined from pulse width versus Cx or 
Rx graphs. 

6. To obtain variable pulse width by remote trimming, the following circuit is recommended: 


1.0 kll 
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Fairchild 


FAIRCHILD • 96S02 • 96LS02 


-j 

< 

H 

O 

Q 


Operation Notes (Cont’cD 

7. Under any operating condition, Cx and Rx (Min) must be kept as close to the circuit as possible to minimize 
stray capacitance and reduce noise pickup. 

8. Vcc and ground wiring should conform to good high frequency standards so that switching transients on 
Vcc and ground leads do not cause interaction between one shots. Use of a 0.01 /uF to 0.1 )uF bypass capaci- 
tor between Vcc and ground located near the circuit is recommended. 

TRIGGERING 

1. The minimum negative pulse width into lo is 8.0 ns; the minimum positive pulse width into h is 12 ns. 

2. Input signals to the 96S02 exhibiting slow or noisy transitions should use the positive trigger input h which 
contains a Schmitt trigger. Input signals to the 96LS02 exhibiting slow or noisy transitions can use either 
trigger as both are Schmitt triggers. 

3. When non-retriggerable operation is required, i.e., when input triggers are to be ignored during quasi-stable 
state, input latching is used to inhibit retriggering. 


C-. Ri 



■OUTPUT 


r~L 



•OUTPUT 


J~L 


4. An overriding active LOW level direct clear is provided on each multivibrator. By applying a LOW to the clear, 
any timing cycle can be terminated or any new cycle inhibited until the LOW reset input is removed. T rigger 
inputs will not produce spikes in the output when the reset is held LOW. A LOW-to-HIGH transition on Co 
will not trigger the 96S02 or 96LS02. If the Co input goes HIGH coincident with a trigger transition, the circuit 
will respond to the trigger. 


TRIGGERING TRUTH TABLE 


5 (11) 

PIN NO’S. 
4(12) 3(13) 

OPERATION 

H— L 

L 

H 

Trigger 

H 

L— H 

H 

Trigger 

X 

X 

L 

Reset 


H = HIGH Voltage Level :■ Vih 

L = LOW Voltage Level < Vil 

X - Immaterial (either H or Li 

H^L = HIGH to LOW Voltage Level transition 

L^H = LOW to HIGH Voltage Level transition 
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FAIRCHILD • 96S02 • 96LS02 


TYPICAL CHARACTERISTICS 
96S02 



.01 I 1 1 IL/lil I 1 1 1 IJflll L 1 LiiliiJ 

1.0 2 4 6 8 10 2 4 6 810? 2 4 6 8103 


h DELAY TIME vs Ta 


vie = 5.0 V 



■ 

Cl 

= 15 p 
1 

F 




- 


HI -CC 

IMPLEM 

ENTOU 

TPUT(C 

■ 






llll 







-- 


tPL^ 

TRUE 

DUTPU1 

(Q) 

■ 






■ 


0 25 50 75 


U - OUTPUT PULSE WIDTH - 


Ta — AMBIENT TEMPERATURE— C 


lo DELAY TIME vs Ta 


OUTPUT tw vs Ta 




0 25 50 75 


Ta — AMBIENT TEMPERATURE— C 


Ta — AMBIENT TEMPERATURE — “C 


NORMALIZED Atw vs Ta 


PULSE WIDTH vs RxCx 



J 0 -25 50 75 

< 


Ta — AMBIENT TEMPERATURE - C 
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FAIRCHILD • 96S02 «• 96LS02 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


96LS 


SYMBOL 

PARAMETER 


96S 



Min Max 

Vt. 

Positive-going Threshold 
Voltage, To, li (96LS02) li (< 

36S02) 

2.0 

Vt- 

Negative-going 

XM 

0.8 

Threshold Voltage 

To, h (96LS02) li (96S02) 

XC 

0.8 

VOH 

Output HIGH Voltage 

XM 

2.7 

XC 

2.7 

VoL 

Output LOW Voltage 

XM 

0.5 

XC 

0.5 

Vex 

Capacitor Voltage 

Pin 1 (15) Referenced 
to Pin 2 (14) 

-0.85 3.0 

-0.5 3.0 

-0.4 3.0 

IlH 

Input HIGH Current 

20 

0.1 

IlL 

Input LOW Current 

-1.0 

los 

Output Short Circuit Current 

-40 -100 

Icc 

Power Supply Current 

75 


UNITS 



CONDITIONS 


Vcc = 5.0 V 


Vcc = 5.0 V 


Vcc = Min, ViN = ViH or Vil 
lOH = -400 mA (’LS02) 
lOH = -1.0 mA (’S02) 



DIGITAL 
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FAIRCHILD • 96S02 • 96LS02 


AC CHARACTERISTICS: Vcc = +5.0 V, Ta = +25°C (See Section 3 for waveforms and load configurations) 


SYMBOL 


96S 

96LS 

UNITS 

CONDITIONS 

PARAMETER 


Cl = 15 pF 

Cl = 15 pF 



Min Max 

Min Max 



tPLH 

Propagation Delay 

To to Q 

15 

55 

ns 

■ 

Fig, a 

tPHL 

Propagation Delay 

To to Q 

19 

50 

ns 

tPLH 

Propagation Delay 
h to Q 

19 

60 

ns 

tPHL 

Propagation Delay 
h to Q 

20 

55 

ns 

tPHL 

Propagation Delay 

Cd to Q 

20 

30 

ns 


tPLH 

Propagation Delay 

Cd to Q 

14 

35 

ns 

tw ( L) 

To Pulse Width LOW 

8.0 

15 

ns 

tw (H) 

h Pulse Width HIGH 

12 

30 

ns 

tw (L) 

Cd Pulse Width LOW 

7.0 

22 

ns 

tw (H) 

Minimum Q Pulse Width HIGH 

30 45 

25 55 

ns 

Rx = 1.0 kfl, Cx = 10 pF 
including jig and stray 

tw 

Q Pulse Width 

5.2 5.8 


mS 

Rx - 10 kll, Cx = 1000 pF 

Rx 

Timing Resistor Range 

1 .0 2000 

1.0 1000 

kli 

Ta = -55°C to +125°C, 

Vcc = 4.5 V to 5.5 V 

t 

Change in Q Pulse Width 

XM 

1.0 

3.0 

% 

Rx - 10 kfl. Cx = 1000 pF 

over Temperature 

XC 

1.0 

t 

1 

Change in Q Pulse Width 
over Vcc Range 

1.0 

0.8 

1.5 

% 

Ta = 25°C, Vcc =4.75 V to 
5.25 V, Rx = 10 kll, 

Cx = 1000 pF 

Ta = 25° C, Vcc = 4.5 V to 
5.5 V, Rx = 10 kfi, 

Cx = 1000 pF 
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96LS32 

ADDRESS MULTIPLEXER/REFRESH COUNTER 

(For4K Dynamic RAMs) 


CONNECTION DIAGRAM 

PINOUT A 


DESCRIPTION — The 96LS32 is an address multiplexer and refresh counter 
for multiplexed address dynamic RAMs requiring refresh of up to six input 
addresses (or 4K bits for 64 x 64 organization). It multiplexes 1 2 bits of system 
applied address to six output address pins. The device also contains a 6-bit 
refresh counter which is externally clocked so that either distributed or burst 
refresh may be used. The high performance of the 96LS32 makes it especially 
suitable for use with high speed n-channel RAMs like the M4027. The 96LS32 
operates from a single +5.0 V power supply and is specified for operation over 
a 0°C to +75°C ambient temperature range. 


• SIMPLIFIES SYSTEM DESIGN 

• REDUCES PACKAGE COUNT 

• DRIVES HIGH CAPACITANCE LOADS 

• USE FOR DISTRIBUTED OR BURST REFRESH 

• STANDARD 24-PIN DUAL IN-LINE PACKAGE 

• LOW POWER SCHOTTKY DESIGN MINIMIZES POWER CONSUMPTION 


ORDERING CODE: See Section 9 


COMMERCIAL GRADE 


PKGS 


Plastic 
DIP (P) 


Ceramic 
DIP (D) 


Flatpak 

(F) 


Vcc = +5.0 V ±5%, 
Ta = 0°C to +70° C 


96LS32PC 


96LS32DC 


96LS32FC 


MILITARY GRADE 


Vcc = +5.0 V ±10%, 
Ta = -55° C to +125°C 




96LS32DM 


96LS32FM 


INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 


PIN NAMES 

DESCRIPTION 

96XX (U.L.) 

HIGH/LOW 

Ao — As 

Row Address Inputs 

0.5/0.13 

Ae — All 

Column Address Inputs 

0.5/0.13 

CP 

Clock Pulse Input (Active Falling Edge) 

0.5/0.13 

RE 

Refresh Enable Input (Active HIGH) 

0.5/0.13 

RS 

Row Select Input (Active HIGH) 

0.5/0.13 

ZD 

Refresh Counter Zero Detect Output (Active LOW) 

25/3.1 

Oo — Os 

Address Outputs 

25/3.1 
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FAIRCHILD •96LS32 


FUNCTIONAL DESCRIPTION — The 96LS32 address multiplexer/refresh counter performs the following 
functions: 

1. Row, Column and Refresh Address multiplexing 

2. Address counting for burst or distributed refresh 

These functions are controlled by two signals, Refresh Enable and Row Select, both of which are active HIGH 
TTL inputs, the Function Table shows the levels required to multiplex to the output: 

1. Refresh address (from internal counter) 

2. Row addresses (Ao through As) 

3. Column addresses (As through Aii) 

BURST REFRESH MODE — When refresh is requested the Refresh Enable input is HIGH. This input is 
ANDed with the six outfits o_f_the internal 6-bit counter. At each CP pulse the counter increments by one, 
sequencing the outputs (Oo — O 5 ) through all 64 row addresses. When the counter sequences to all zeroes, the 
Zero Detect output goes LOW signaling the end of the refresh sequence. Due to counter decoding spikes, the 
Zero Detect output is valid only after tcz following the LOW going edge of 

DISTRIBUTED REFRESH MODE — In the distributed refresh mode, one row is selected for refresh each 
(trefresh/n) time where n = number of rows in the device and refresh is the specified refresh rate for the device. 
For the M4027, Wr^ = 2.0 ms and n = 64, therefore one row is refreshed each 31 ^s. Following the refresh 
cycle at row n, the CP input is pulsed, advancing the refresh address by one row so that the next refresh cycle 
will be performed on row n + 1 . The CP input may be pulsed following each refresh cycle or within the refresh 
cycle after the specified memory device address hold time. 


ROW AND COLUMN ADDRESS — All twelve system address lines are applied to the inputs of the 96LS32. 
When Refresh Enable is LOW and Row SelectisHIGH.theinputaddressesAo — As are gated to the outputs and 
applied to the driven memories. Conversely, when Row Select is LOW (with Refresh Enable still LOW), input 
addresses Ae — An are gated to the outputs and applied to the driven memories. When memory devices are 
driven directly by the 96LS32, the address applied to the memory devices is the inverse of the address at the 
inputs due to the inverted outputs of the 96LS32. This should be remembered when checking out the memory 
system. 


FUNCTION TABLE 


Refresh 

Enable 

Row 

Select 

Outputs 

H 

X 

Refresh Address (from internal counter) 

L 

H 

Row Address (complement of Ao — As) 

L 

L 

Column Address (complement of As- An) 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 


DIGITAL 





Fairchild 


< 

O 

Q 



CONNECTION DIAGRAM 

PINOUT A 


96LS42 


ADDRESS MULTIPLEXER/REFRESH COUNTER 

(For 16K Dynamic RAMs) 


DESCRIPTION — The 96LS42 is an address multiplexer and refresh counter 
for multiplexed address dynamic RAMs requiring refresh of 64 or 128 cycles. 
It multiplexes 14 bits of system supplied address to seven output address 
pins. The device also contains a 7-bit refresh counter which is externally 
controlled so that either distributed or burst refresh may be used. The high 
performance of the 96LS42 makes it especially suitable for use with high 
speed n-channel RAMs like the F16K. The 96LS42 is manufactured using 
Fairchild’s advanced low power Schottky process. 


• SIMPLIFIES SYSTEM DESIGN 

• REDUCES PACKAGE COUNT 

• DRIVES HIGH CAPACITIVE LOADS 

• EITHER BURST OR DISTRIBUTED REFRESH 

• LOW POWER SCHOTTKY DESIGN 

• STANDARD 28-PIN PACKAGE 


ORDERING CODE: See Section 9 



PIN 

COMMERCIAL GRADE 

MILITARY GRADE 

PKG 

PKGS 

OUT 

Vcc - +5.0 V ±5%, 

Ta = 0°C to +70° C 

Vcc = +5.0 V ±10%. 

Ta = -55° C to +125° C 

TYPE 

Plastic 

DIP (P) 

D 

96LS42PC 


9Y 

Ceramic 
DIP (D) 

D 

96LS42DC 

96LS42DM 

8E 



INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 


PIN NAMES 

DESCRIPTION 

96XX (U.L.) 

HIGH/LOW 

Ao — Ae 

Row Address Inputs 

0.5/0.13 

A? — Ai3 

Column Address Inputs 

0.5/0.13 

CP 

Clock Pulse Input (Active Falling Edge) 

0.5/0.13 

RE 

Refresh Enable Input 

0.5/0.13 

RS 

Row Select Input 

0.5/0.13 

ZD 

Refresh Counter Zero Detect Output (Active LOW) 

25/3.1 

Oo — Oe 

Multiplexer Outputs (Active LOW) 

25/3.1 


« 
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FAIRCHILD •96LS42 



FUNCTIONAL DESCRIPTION 

functions; 


The 96LS42 address multiplexer/refresh counter performs the following 


1. Row, Column and Refresh Address multiplexing 

2. Address counting for burst or distributed refresh 

These functions are controlled by two signals, Refresh Enable and Row Select, both of which are active HIGH 
TTL inputs. The Function Table shows the levels required to multiplex to the output: 

1. Refresh addresses (from internal counter) 

2. Row addresses (Ao through Ae) 

3. Column addresses (A? through A 13 ) 

Burst Refresh Mode — When refresh is requested the Refresh Enable input is HIGH. This input is AND-ed with 
the seven outputs of the internal 7-bit counter. At each CP pulse the counter increments by one, sequencing the 
outputs (Oo — Oe) through all 128 row addresses. When the counter sequences to all zeroes, the Zero Detect 
output goes LOW signaling the end of the refresh sequence. Due to counter decoding spikes, the Zero Detect 
output is valid only after tcz following the LOW going edge of CP. 

Distributed Refresh Mode — In the distributed refresh mode, one row is selected for refresh each (Wresh/n) time 
where n = number of rows In the device and refresh is the specified refresh rate for the device. For the F16 k, 
Refresh = 2.0 ms and n = 128, therefore one row is refreshed each 62/ixS. Following the refresh cycle at row n, the 
CP input is pulsed, advancing the refresh address by one row so that the next refresh cycle will be performed on 
row n + 1. The CP input maybe pulsed following each refresh cycle or within the refresh cycle after the specified 
memory device address hold time. 

Row and Column Address — All 14 system address lines are applied to the inputs of the 96LS42. When Refresh 
Enable is LOW and Row Select is HIGH, the input Addresses Ao — Ae are gated to the outputs and applied to the 
driven memories. Conversely, when Row Select is LOW (with Refresh Enable still LOW). Input addresses A? — 
Ai 3 are gated to the outputs and applied to the driven memories. When memory devices are driven directly by 
the 96LS42, the address applied to the memory devices is the inverse of the address at the inputs due to the 
inverted outputs of the 96LS42. This should be remembered when checking out the memory system. 


Row 

Select 



FUNCTION TABLE 


Outputs 


Refresh Address (from internal counter) 
Row Address (complement of Ao — Ae) 
Column Address (complement of A 7 — A 13 ) 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
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54S/74S189 

54LS/74LS189 

64-BIT RANDOM ACCESS MEMORY 

(With 3-State Outputs) 


CONNECTION DIAGRAM 

PINOUT A 



DESCRIPTION —The '189 is a high speed 64-bit RAM organized as a 16- 
word by 4-bit array. Address inputs are buffered to minimize loading and are 
fully decoded on-chip. The outputs are 3-state and are in the high impedance 
state whenever the Chip Select (CS) input is HIGH. The outputs are active 
only in the Read mode and the output data is the complement of the stored 
data. 


LOGIC SYMBOL 


• 3-STATE OUTPUTS FOR DATA BUS APPLICATIONS 

• BUFFERED INPUTS MINIMIZE LOADING 

• ADDRESS DECODING ON-CHiP 

• DIODE CLAMPED INPUTS MINIMIZE RINGING 


2 4 6 10 12 3 


CS Di D2 Da D4 we 


ORDERING CODE: See Section 9 


COMMERCIAL GRADE MILITARY GRADE 


PKGS 


Plastic 
DIP (P) 


Ceramic 
DIP (D) 


Flatpak 

(F) . 


Vcc = +5.0 V ±5%, 
Ta = 0°C to +70° C 


Vcc = +5.0 V ±10%, 
Ta = -55° C to +125°C 



74S189PC, 74LS189PC 


74S189DC, 74LS189DC 54S189DM, 54LS189DM 6B 


74S189FC, 74LS189FC 54S189FM, 54LS189FM 


Oi O2 O3 O4 


5 7 9 11 


Vcc = Pin 16 
8 


INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 

PIN NAMES 

DESCRIPTION 

54/74S (U.L.) 

HIGH/LOW 

54/74LS (U.L.) 

HIGH/LOW 

Ao — A 3 

Address Inputs 

0.63/0.16 

0.5/0.013 

CS 

Chip Select Input (Active LOW) 

0.63/0.16 

0.5/0.013 

WE 

Write Enable Input (Active LOW) 

0.63/0.16 

0.5/0.013 

Di — D4 

Data Inputs 

0.63/0.16 

0.5/0.013 

Cl — C4 

Inverted Data Outputs 

162/10 

10/10 



(50) 

(5.0) 
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FAIRCHILD • 54S/74S189 • 54LS/74LS189 


IE 

o 

k. 

‘c5 


FUNCTION TABLE 


INPUTS 

OPERATION 

CONDITION OF OUTPUTS 

CS 

WE 

L 

L 

Write 

High Impedance 

L 

H 

Read 

Complement of Stored Data 

H 

X 

Inhibit 

High Impedance 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 


LOGIC DIAGRAM 

Di D2 D3 D4 



Oi O2 O3 O4 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


SYMBOL 

PARAMETER 

54/74S 

54/74LS 

UNITS 

CONDITIONS 

Min 

Max 

Min Max 








Vcc = Min 

VOL 

Output LOW Voltage 

XM 


0.5 



lOL = 16 mA ('S189) 

XC 


0.45 

0.5 

V 

lOL = 8.0 mA (54LS189) 
lOL = 16 mA (74LS189) 










Vcc = Min 

VOH 

Output HIGH Voltage 

XM 


2.4 

2.8 

V 

lOH = 2.0 mA (54S189) 

XC 


2.4 

2,8 

lOH = 6.5 mA (74S189) 
lOH = 0.4 mA (’LS189) 




los 

Output Short Circuit Current 

-30 

-100 

-80* 

mA 

Vcc = Max 

Icc 

Power Supply Current 

110 

40 

mA 

Vcc = Max: WE, CS, Gnd 


’Typical Value 
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FAIRCHILD • 54S/74S189 • 54LS/74LS189 


AC CHARACTERISTICS OVER RECOMMENDED Vcc AND Ta RANGE (unless otherwise specified) 




54/74S 

54/74LS 



SYMBOL 

PARAMETER 


Cl = 

30 pF 

Cl = 15 pF 

UNITS 

CONDITIONS 




Rl = 

300 (1 







Min 

Max 

Min Max 



tPLH 

Access Time, HIGH or 

XM 


50 

37* 

ns 

Figs. 3-1 , 3-20 

tPHL 

LOW, An to On 

XC 


35 

37* 


Access Time, HIGH or 

XM 


32 

10* 

ns 

Figs. 3-3, 3-11, 3-12 

mm 

LOW, OS to On 

XC 


22 

10* 

Rl = 2 kn (’LS189) 

tPHZ 

Disable Time 

XM 


35 



Figs. 3-3, 3-11, 3-12 

Rl = 2 kO (’LSI 89) 

Cl = 5 pF 

OS to On 

XC 


25 


ns 

tPLZ 

Disable Time 

XM 


25 


CSl^n 

XC 


17 




Access Time, HIGH or 

XM 


40 


ns 

Figs. 3-3, 3-11, 3-12 


LOW, WE to On 

XC 


30 


Rl = 2 kn (’LSI 89) 

tPHZ 

Disable Time 

XM 


30 



Figs. 3-3, 3-11, 3-12 

Rl = 2 kn (’LSI 89) 

Cl = 5. pF 

WE to On 

XC 


20 


ns 

tPLZ 

Disable Time 

XM 


32 


WE to On 

XC 


20 



AC OPERATING REQUIREMENTS OVER RECOMMENDED Vcc AND Ta RANGE (unless otherwise specified) 

SYMBOL 

PARAMETER 

54/74S 

54/74LS 

UNITS 

CONDITIONS 

Min 

Max 

Min Max 

ts (H) 

Setup Time HIGH or LOW 

0 


m 

ns 


ts (D 

An to WE 


0 


mm 

Fig. 3-21 

th (H) 

Hold Time HIGH or LOW 


0 


0* 

ns 

th (L) 

An to WE 


0 


0* 


ts (H) 

Setup Time HIGH or LOW 

20 


25* 

ns 


ts (L) 

Dn to WE 


20 


25* 

Fig. 3-13 

th (H) 

Hold Time HIGH or LOW 


0 


0* 

ns 

th <L) 

Dn to WE 


0 


0* 


ts (L) 

Setup Time LOW 
^toWE 

0 


ns 

Fig. 3-14 

th (L) 

Hold Time LOW 


0 


ns 

Fig. 3-13 

OS to WE 

. 


tw (L) 

WE Pulse Width LOW 

20 

25* 

ns 

Fig. 3-14 

'Typical Value 
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Fairchild 





































































































Fairchild 



54LS/74LS504 

12-BIT SUCCESSIVE APPROXIMATION REGISTER 

(With Expansion Control) 


CONNECTION DIAGRAM 

PINOUT A 


DESCRIPTION — The ’LS504 performs serial-to-parallel conversion and pro- 
vides a Conversion Complete (CC) signal. The ’LS504 is a 12-bit version of 
the 8-bit ’LS502 and has an active LOW Enable (E) input for expansion, simi- 
lar to the ’LS503. For detailed discussion of the various operations, please see 
the ’LS502 and ’LS503 data sheets. 


• PERFORMS SERIAL-TO-PARALLEL CONVERSION 

• EXPANSION CONTROL FOR LONGER WORDS 

• STORAGE AND CONTROL FOR SUCCESSIVE APPROXIMATION 
A TO D CONVERSION 

• LOW POWER SCHOTTKY VERSION OF 2504 



ORDERING CODE: See Section 9 



PIN 

COMMERCIAL GRADE 

MILITARY GRADE 

PKG 

PKGS 

OUT 

Vcc = +5.0 V ±5%, 

Ta = 0°C to +70° C 

Vcc = +5.0 V ±10%, 
Ta = -55°Cto+125°C 

TYPE 

Plastic 
DIP (P) 

A 

74LS504PC 


9N 

Ceramic 
DIP (D) 

B 

74LS504DC 

54LS504DM 

6N 

Flatpak 

(F) 

B 

74LS504FC 

54LS504FM 

4M 


LOGIC SYMBOL 


11 



Vcc = Pin 24 
GND = Pin 12 
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FAIRCHILD • 54LS/74LS504 


INPUT LOADING/FAN-OUT: See Section 3 tor U.L. definitions 

PIN NAMES 

DESCRIPTION 

54/74LS (U.L.) 

HIGH/LOW 

D 

S 

CP 

E 

Qd 

Qo — Qii 

Qii 

Serial Data Input 

Start Input (Active LOW) 

Clock Pulse Input (Active Rising Edge) 

Conversion Enable Input (Active LOW) 

Synchronized Serial Data Output 

Conversion Complete Output (Active LOW) 

Parallel Register Outputs 

Complement of On Output 

0.5/0.25 

0.5/0.25 

0.5/0.25 

0.5/0.25 

10/5.0 

(2.5) 

10/5.0 

(2.5) 

10/5.0 

(2.5) 

10/5.0 

(2.5) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYMBOL 

PARAMETER 

54/74LS 

UNITS 

CONDITIONS 

Min Max 

Icc 

Power Supply Current 

90 

mA 

Vcc = Max 

AC CHARACTERISTICS: Vcc = +5.0 V, Ta = +25° C (See Section 3 for waveforms and load configurations) 

SYMBOL 

PARAMETER 

54/74LS 

UNITS 

CONDITIONS 

Cl = 15 pF 

Min Max 

fmax 

Maximum Clock Frequency 

15 

MHz 

Figs. 3-1, 3-8 

tPLH 

tPHL 

Propagation Delay 

CP to Qn or CC 

38 

28 

ns 

tpLH 

tPHL 

Propagation Delay 

E to Q? 

19 

24 

ns 

Figs. 3-1, 3-5 

CP = 4.5, S = Gnd 

AC OPERATING REQUIREMENTS: Vcc = +5 0 V. Ta = +25° C 

SYMBOL 

PARAMETER 

54/74LS 

UNITS 

CONDITIONS 

Min Max 

ts (H) 
ts (L) 

Setup Time HIGH or LOW 

S to CP 

■Hi 

ns 

Fig. 3-6 

th (H) 
th (L) 

Hold Time HIGH or LOW 

S to CP 

0 

0 

ns 

ts (H) 
ts (L) 

Setup Time HIGH or LOW 

D to CP 

8.0 

8.0 

ns 

Fig. 3-6 

th (H) 
th (L) 

Hold Time HIGH or LOW 

D to CP 

10 

10 

ns 

tw (H) 
tw (L) 

CP Pulse Width HIGH or LOW 

20 

46 

ns 

Fig. 3-8 
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54LS/74LS503 

8-BIT SUCCESSIVE APPROXIMATION REGISTER 

(With Expansion Control) 


CONNECTION DIAGRAM 

PINOUT A 


DESCRIPTION — The ’LS503 register is_basically the same as the 'LS502 ex- 
cept that it has an active LOW Enable (E) input that is used in cascading two 
or more packages for longer word lengths. A HIGHsignal on E, afteraSTART 
operation, forces Q? HIGH and prevents the device from accepting serial 
data. With the E input of an ’LS503 connected to the CG output of a preceding 
(more significant) device, the ’LS503 will be inhibited until the preceding de- 
vice is filled, causing its CC output to go LOW. This LOW signal then enables 
the ’LS503 to accept the serial data on subsequent clocks. For a description of 
the starting, shifting and conversion operations, please see the ’LS502 data 
sheet. 


PERFORMS SERIAJ.-TO-PARALLEL CONVERSION 

EXPANSION CONTROL FOR LONGER WORDS 

STORAGE AND CONTROL FOR SUCCESSIVE APPROXIMATION 

A TO D CONVERSION 

LOW POWER SCHOTTKY VERSION OF 2503 



ORDERING CODE; See Section 9 



PIN 

COMMERCIAL GRADE 

MILITARY GRADE 

PKG 

PKGS 

OUT 

Vcc = +5.0 V ±5%, 

Vcc = +5.0 V ±10%, 

TYPE 


Ta = 0°C to +70° C 

Ta = -55° C to +125° C 

Plastic 

DIP (P) 

A 

74LS503PC 


9B 

Ceramic 
DIP (D) 

A 

74LS503DC 

54LS503DM 

6B 

Flatpak 

(F) 

A 

74LS503FC 

54LS503FM 

4L 


LOGIC SYMBOL 



D 

E 


s 

CC 

CP 


Q? 

Qe Qs 04 Qs Q? Qi Qo 


Vcc = Pin 16 
GND = Pin 8 


15 14 13 12 11 6 5 4 3 
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FAIRCHILD • 54LS/74LS503 


CONNECTION FOR LONGER WORD LENGTHS 


START 


DATA 


s 

D 


E 


CC 

CP 




CLOCK 


MOST SIGNIFICANT 


LEAST SIGNIFICANT 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


Fairchild 


DIGITAL 







Fairchild 


FAIRCHILD • 54LS/74LS503 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYMBOL 

PARAMETER 

54/74LS 

UNITS 

CONDITIONS 

Min Max 

Icc 

Power Supply Current 

65 

mA 

Vcc = Max 

AC CHARACTERISTICS: Vcc = +5.0 V, Ta = +25° C (See Section 3 for waveforms and load configurations) 

SYMBOL 

PARAMETER 

54/74LS 

UNITS 

CONDITIONS 

Cl = 15 pF 

Min Max 

fmax 

Maximum Clock Frequency 

15 

MHz 

Figs. 3~1 , 3“8 

tPLH 

tPHL 

Propagation Delay 

CP to Qn or CC 

38 

28 

ns 

tPLH 

tPHL 

Propagation Delay 

E to Q? 

19 

24 

ns 

Figs'. 3-1, 3-5 

CP = 4.5 V, S = Gnd 

AC OPERATING REQUIREMENTS: Vcc = +5 0 V. Ta = +25° C 

SYMBOL 

PARAMETER 

54/74LS 

UNITS 

CONDITIONS 

Min Max 

ts (H) 
ts.(L) 

Setup Time HIGH or LOW 

S to CP 


ns 

Fig. 3-6 

th (H) 
th (L) 

Hold Time HIGH or LOW 

S to CP 

0 

0 

ns 

ts (H) 
ts(L) 

Setup Time HIGH or LOW 

D to CP 

8.0 

8.0 

ns 

Fig. 3-6 

th (H) 
th (L) 

Hold Time HIGH or LOW 

D to CP 

10 

10 

ns 

tw (H) 
tw(L) 

CP Pulse Width HIGH or LOW 

20 

46 

ns 

Fig. 3-8 




INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 


PIN NAMES 

DESCRIPTION 

54/74LS (U.L.) 

HIGH/LOW 

D 

Serial Data Input 

0.5/0.25 

S 

Start Input (Active LOW) 

0.5/0.25 

CP 

Clock Pulse Input (Active Rising Edge) 

0.5/0.25 

E 

Conversion Enable Input (Active LOW) 

10/5.0 

(2.5) 


Conversion Complete Output (Active LOW) 

10/5.0 

(2.5) 

0 

1 

o 

O 

Parallel Register Outputs 

10/5.0 

(2.5) 

07 

Complement of Q? Output 

10/5.0 

(2.5) 
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DIGITAL 


mt ARE 9 GOMPELUNG REASONS FOR HAUINUDS 
PRODUCE A CUSTOM LSI CIRCUIT FOR SOU: 


1. The money youll save. Production 
cost will be lower since youll only be 
wiring in one chip instead of many. And 
youll save money on quality control, 
inventory, and in-plant handling. 

2. The improved reliability of your 
product. 

3. Proprietary protection: a custom 
circuit is almost impossible to copy. 

4. Enhanced marketability: extra 
functions not included in original chip 


concept can be loaded on the chip — 
usually at no extra cost — enabling prod- 
uct to do things it never could before. 

5. At LSI Computer Systems, Inc., 
your chip receives full-time attention by 
experts, whatever the size of your 
order. 

6. It is produced on the finest most 
advanced processing equipment, with 
the MOS technique best suited to your 
requirements. 


7. Each chip receives 100% func- 
tional testing. 

8. The ‘prototypes” you receive for 
your verificaticMi are random samples 
from an actual production run, not 
products of special prototype line. 

9. LSI Computer Systems, Inc., has 
been helping companies large and small 
realize the full benefits of MOS/LSI cir- 
cuits for over nine years. All of its en^- 
neers have been involved with MOS 
since its infancy. 


AND HERE ARE M HOTSHOT STANDARD CIRCUITS 
FSR you TO USE RIGHT NOW: i 


COUNTERS 

For DC to 5MHz counting 
applications. 

LS7030 : DC. to 5MHz eight decade MOS 
up counter with 8 decade latch and 
multiplexer. 

Multiplexed BCD and 7 segment out- 
puts. Single power supply -1-4.75 to -1-15 
VDC (full frequency range over full volt- 
age range). Compatible with CMOS logic. 
Counter output latches. Leading zero 
blanking. 40 pin DIP. 

For 5MHz to 500MHz counting 
applications. 

LS7031 : EK; to 5MHz six decade MOS 
up counter with 8 decade latch and 
multiplexer. 

Multiplexed BCD outputs. Access to 
LSD latches allows attachment of pre- 
scalers for counting to 500 MHz. Leading 
zero blanking. Single power supply opera- 
tion -f-4.75 to -f 15VDC (full frequency 
range over full voltage range). Compatible 
with CMOS logic. 40 pin DIP. 

For multi-comparison applications 
where parallel outputs are required. 

LS7040 : Dual 3 decade up/ down counter 
with parallel BCD outputs. 

Selectable as 6 decade or dual 3 decade 
up/down counter. DC to 350KI-Iz count 
frequency at -)-5 volts. Fully synchronous 
operation. Inputs CMOS, TTL, and DTL 
compatible at -I-5V operation. Reset. 

Count enable. Power-on-reset. 40 pin DIP. 

For counting applications requir* 
ing presigne^ing and recycling. 

LS 7050: DC to 50 KHz six decade 
up/down counter. 

Counting down: 2 signals, optional 
recycling; counting up: 2 signals, c^tioned 
recv«ding, zero detect output. Divide by 5 
or 6 inpHJts. 7-segment output. Latches. 
Leading zero blanking. Hi^ noise immu- 
nity. All outputs CMOS compatible over 
aitire power supply range ( -♦■ 5V to 
+ 15V) 40-pin DIP. 

For DC to 10 MHz counting 
applications. 

LS7060: DC to 10 MHz 32-bit MOS 
binary counter with 32-bit latch and 
multiidexer. 


8-bit tri-state multiplexed outputs. 
Single power supply + 4.75 to -f 5.25 
VDC. Bus compatible. 18-pln DIP. 

For DC to 2.56 GHz counting 
applications. 

LS706 1 DC to 10 Mhz 32-bit MOS up 
counter with 40 bit latch and multiplexer. 

8-bit tri-state multiplexed outputs. 
Access to 8 LSB latches allows attach- 
ment of prescalers for counting to 2.56 
GHz. Single power supply qjeraticm 
-f 4.75 to -f 5.25 VDC. Bus compatible. 
24-pin DIP. 

For timing applications requiring 
keyboard control. 

LS7090 : 9 decack keyboard ccmtrolled 
Up^lown timer or counter vwth memory 
providing 7 segment display, ccanparatcr 
and tone outputs. 

Interfaces directly wifii key switches of 
standard keyboard. Automatic or key- 
board-contrdled reset. Divide by 5 ca- 6 
inputs. Contents of memory counter can 
be displayed at any time. Schmitt trigger 
count input. Leading zero blanking. Sin- 
gle pin scan oscillator controls. CMOS 
type noise immunity. All inputs pro- 
tected, and CMOS, TTL, and DTL com- 
patible at 5V operation. 40-pin DP. 

COMPARATOR 

For multicomparison applications; 
to be used with LS7040. 

LS7240 : 7 level comparatcar/multiplexer 
with parallel BCD inputs. Seven comparer 
tors can be loaded with one set of 
thumbwheel switches. Contents of any 
comparator constantly available for 
7-segment display. Two or more 7240s 
can be used with one 7040, offering as 
many levels as needed. 24-pin DP. 

LSI 

S9ST11UIS 


NUMERIC DISPLAY DRIVER 

For liquid crystal or gas discharge 
displays requiring up to 60V 

LS71(X) : BCD to 7 segment 
latch /decoder/ driver. 

Ion-implanted P Channel MOS circuit 
compatible with CMOS and TTL systems. 
Drive voltages up to 60V. 16 pin DP. 

MULTIPLEXER/ALPHA-NUMERIC 
DISPLAY DRIVER 
For switching applications and 
alpha-numeric display applications 
requiring up to 60V. 

LS7110 : Binary addressable latched 8- 
channel multiplexer/demultiplexer/driver. 

Ion-implanted P Channel MOS circuit 
compatible with CMOS and TTL systems. 
Drive voltages up to 60V. 16 pin DP. 

CLOCK CIRCUIT 
For direct drive of large liquid crys- 
tal display clocks from 50/60Hz. 

C1200 : MOS digital clock circuit. 

Directly drives liquid crystal displays 
(80V P-P across LCD), 50/60Hz 
AC input. 12 hour clock format 
(hours and minutes). Independent minute 
and hour set at 2Hz rate. Flashing 1 sec- 
ond indicator. 28 pin DIP. 

DIVIDERS 

For applications requiring 10 pulses 
per second from 50/60Hz input. 

RED 5/6 : CMOS divider. 

Input shaping network. Resettable. Divi- 
sion select input 50/60Hz. Clock enable 
input. 8 pin* mini-DP. 

For applications requiring 1 pulse 
per second from 50/60Hz input. 

RED 50/60 : CMOS divider. 

Input shaping network. Resettable. Divi- 
sion select input 50/60Hz. Clock enable 
input. 8 pin* mini-DlP. 

For applications requiring 1 pulse 
per minute from 50/60Hz input. 

RED 3000/3600 : CMOS divider. 

Input shaping network. Resettable. Divi- 
sion select input 50/60Hz. Clock enable 
input. 8 pin* mini-DP. 

* Inputs so arranged that circuit cannot be dam- 


Mjll^ 1235 Walt Whitman Road, input. 8 pin* mini-DP. 

Meltnlle, New York 11746. * Inputs so arranged that circuit cannot be danr 
(516) 271-0400. TWX: 510 226 7833. ^sed if plugged in backwards. 

Argentina Tel. 46-9549. Germany Tel. 089/69 65 66/67. U.K. Tel. 01 995-8495, Mr. Glyn Hall. 
Italy Tel. (02) 688.38.06 Japan Tel. (03) 449-7141 /2 
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8x8 Multiplier 

67558/57558 

67558 - 1 / 57558-1 


Features/Benefits 

• Unsigned, Signed, or Mixed Muitipiication 

• Rounding Inputs for Signed or Unsigned Operation 

• Inverted Most Significant Output for Signed Expansion 

• Three-State Outputs for Bus Operation 

• High Speed — 125 ns Max 

Description 

The 57558/67558 is a high speed 8x8 combinatorial Multi- 
plier which can multiply two eight-bit unsigned or signed 2s 
complement numbers and generate the sixteen-bit unsigned or 
signed product. Each input operand X and Y has an associated 
Mode control line, X|y| and Yfyi respectively. When a Mode 
control line is at a Low logic level the operand is treated as an 
unsigned eight-bit number while if the Mode control is at a High 
logic level the operand is treated as an eight-bit signed 2s 
complement number. Two additional inputs Rs and Ry allow 
the addition of a bit in the multiplier array at the appropriate bit 
positions for rounding signed or unsigned fractional numbers. 
The most significant product bit is available in both True and 
Complement form to assist in expansion to larger signed 
multipliers. The product outputs are three-state, controlled by an 
active Low Output Enable which allows several Multipliers to be 
connected to a parallel bus or be used in a pipelined system. 
The device uses a single +5V power supply and is packaged in 
a standard 40-pin DIP. 

Pin Configuration dip 




PART 

NUMBER 

PACKAGE 

TEMPERATURE 

RANGE 

67558, 67558-1 

D40 

0°C TO +75°C 

57558, 57558-1 

D40 

-55°C TO +125°C 

57558, 57558-1 

F42 

- 

-55°CTO +125°C 





Logic Symbol 

Xm X Y Yn, 



Flat-Pack 



1165 East Arques Avenue, Sunnyvale, CA 94066 Tel: (408) 739-3535 TWX: 910-339-9229 


Monolithic Memories 
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67558/57558 67558 - 1 / 57558-1 


AC Electrical Characteristics 

Over Recommended Operating V^c ^nd Temperature Range 


SYMBOL 

PARAMETER 

DEVICE 

mgi 

MAX 

UNIT 

tpxz 

Delay from OE to 

67558 

30 

40 



S High Impedance State 

57558 

30 

50 

ns 



67558-1 

30 

40 



57558-1 

30 

50 


tpzx 

Delay from OE to 


30 

40 



S Active State 


30 

50 

ns 



67558-1 

30 

40 



57558-1 

30 

50 


tpDI 

Delay from Y X to So-4 


80 

135 





80 

140 

ns 



67558-1 

80 

115 



57558-1 

80 

125 


tPD2 

Delay from Y X to S5-1 5, Si 5 


100 

150 





100 

155 

ns 



67558-1 

100 

125 



57558-1 

100 

135 



Standard Test Load 


560 



Functional Description 

The 57558/67558 Multiplier is an 8 x 8 combinatorial logic array 
capable of multiplying numbers in unsigned, signed 2s com- 
plement, or mixed notation. Each eight-bit input operand X 
and Y has associated with it a mode control which determines 
whether the array treats the number as signed or unsigned. If 
the mode control is at a High Logic level then the operand is 
treated as a 2s complement number with the most significant bit 
having a negative weight, while if the mode control is at a Low 
Logic level then the operand is treated as an unsigned number. 

The multiplier provides all 16 product bits generated by the 
multiplication. For expansion during signed or mixed multi- 
plication the most significant product bit has both true and 
complement available. This allows an adder to be used as a 


Timing Waveform 


X. Y, R V 

INPUTS /\ 

[<- tPD1,2-»- 




S \ 

OUTPUTS / 

( ^ 



•PXZ — ► 

^ / 

r- 

\ 


tpzx 


subtracter in many applications and eliminates the need for SSI 
circuits. 

Two inputs, Rs and Rj, are additional inputs to the array which 
allow the addition of a bit at the appropriate positions in the array 
so as to provide rounding to the best signed or unsigned 
fractional eight-bit result. These inputs can also be used for 
rounding in larger multipliers. 

The product outputs of the multiplier are controlled by an active 
Low Output Enable control. When this control is at a Low Logic 
level the multiplier outputs are active, while if the control is at 
a High Logic level then the outputs are placed in a high- 
impedance state. This three-state capability allows multipliers 
to be placed on a common bus and also allows pipelining 
of multiplications for higher speed systems. 
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67558/57558 67558 - 1 / 57558-1 


Absolute Maximum Ratings 

Supply Voltage VqC 

Input Voltage 

Input Current - 

Output Current 

Storage Temperature Range 


. . -0.5V to +7.0V 
. . . -1.5V to +5,5V 
-20 MA to +5 mA 

100 mA 

.-65°Cto +150°C 



Recommended Operating Conditions 


SYMBOL 

PARAMETER 

57558, 57558-1 

MIN NOM MAX 

67558, 67558-1 

MIN NOM MAX 

UNIT 

Vcc 

Supply Voltage 

4.5 5.0 5.5 

4.75 5.0 5.25 

V 

Ta 

Operating Free Air Temperature 


0 25 75 

°c 

Tc 

Operating Case Temperature 

-55 25 125 


°c 

lOH 

High Level Output Current 

-2.0 

-2.0 

mA 

•OL 

Low Level Output Current 

8 

8 

mA 


DC Eiectrical Characteristics 

Over Recommended Operating Free Air Temperature Range Unless Otherwise Noted 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN TYP1 MAX 

‘ 

UNIT 

VlH 

High Level Input Voltage 


2.0 

V 

V|L 

Low Level Input Voltage 


0.8 

V 

Vic 

Input Clamp Voltage 

Vcc "" Min, l| = -18 mA 

-1.0 -1.5 

V 

VOH 

High Level Output Voltage 

Vcc Min, Iqh = '2.0 mA 

2.4 3.0 

V 

VOL 

Low Level Output Voltage 

Vcc = Min, Iql = 8 mA 

0.3 0.5 

V 

IHZ 

High Level Off- State Output Current 

Vcc = Max, Vq = 2.4V 

100 

/xA 

ILZ 

Lovy Level Off-State Output Current 

Vcc = Max, Vq = 0.5V 

-100 

mA 

l| 

Maximum Input Current 

Vcc ^ Max, Vi = 5.5V 

1.0 

mA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.4V 

100 

/xA 

l|L 

Low Level Input Current 

Vcc = Max, V| = 0.5V 

-1.0 

mA 

lOS 

Output Short Circuit Current 

Vcc "" Max, Vq = OV 

-10 -90 

mA 

icc 

Supply Current 

Vcc Max 

180 280 

mA 


NOTE: 1 . Typical values are at Vcc = 5.0V, Ta = 25°C 
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Pmiuct Information 

16 X 16 (67508 8x8) Multiplier/Divider 

The 67516 (67508) is a bus organized family of 16 x 16 and 8x8 
Multiplier/Divider. The device provides both multiplication and 
division of 2s complement 16 (8) bit numbers at high speed. 
There are 16 different multiply options including positive and 
negative multiply, positive and negative accumulation, multipli- 
cation by a constant and both single and double length addition 
in conjunction with the multiplication. Seven different divide op- 
tions allow single or double length division, division of a previ- 
ously generated number, division by a constant, and continual 
division of a remainder or quotient. The 67516 (67508) is a time 
sequenced device requiring a single clock and loads operands 
and presents results to a bi-directional 16 (8) bit-bus. The load- 
ing of the operands, reading of the results and control of the 
device is performed by a 3-bit control field. The device has the 
additional feature that operands and results can be either inte- 
gers or fractions and when dealing with fractions, automatic scal- 
ing occurs. Results can be rounded if required and an Overflow 
output indicates whenever a result is outside the normally ac- 
cepted number range. For a simple multiplication of two 
operands and reading of the double length result the device 
takes n/2 clock periods, a worst case clock period of 100 ns 
gives a multiplication time of 800 ns worst case for 16 x 16 mul- 
tiplication and 400 ns for 8 x 8. More complex multiplications will 
take additional clock periods for loading the additional operands. 
•A simple divide operaton will take n ^ 4 clock periods for a worst 
case time of 2ij-s (32 bits/16 bits) and 1.2/us (16 bits/8 bits). 

The device uses standard low-power Schottky technology to 
produce a single +5V supply TTL compatible device. Bus input 
and control and clock inputs require less than 1mA input current, 
and bus outputs are three-state sinking 8mA at the low logic 
level. These devices will be available both in a commercial and 
military temperature range and packaged in 24 pin (16 x 16) and 
16 pin (8 X 8) dual-in-line packages. Power consumption will be 
approximately 1 watt and 0.75 watts respectively to give a worst 
case clock period over the military temperature range of 100 ns. 


Device Operation 

The Multiplier/Divider contains four working registers each of 16 
(8) bits. These registers are Y the Multiplier register, X the 
Multiplicand and Divisor register, W which is the least significant 
half of a double length accumulator and holds the least 
significant half of the product after a multiplication or the quotient 
after a division operation. In addition to the registers, there is a 
high speed arithmetic unit which performs addition, subtraction 
and shifting operations in order to generate the required 
arithmetic functions, a loading sequencer and a PLA control 
network. 


Operands are loaded into the working registers in time 
sequence at each clock period under the control of a sequencer. 
A load signal must be low in order for the clock to activate the 
loading process and continue to the next step in the loading 
operation. After all the operands are loaded, the device jumps to 
the multiply or to the divide routine and performs the required 
operation. After n/2 clock periods for a multiply (or n -t- 4 clock 
periods for a divide), the device is ready to place the result on 
the bus in time sequence. 

Three control inputs lo,i,2 select the required function and drive 
the sequencer from state to state. So the action of the Multiplier/ 
Divider at any clock period is a function of the machine state and 
the state of the control inputs. Figure 1 shows the Multiply/Divide 
State Table and all possible operations. After a Read or Round 
operation the machine is driven back to State 0 and a new 
sequence of arithmetic operations is assumed. If a chain 
operation is being performed, such as accumulate products, 
then State 0 is bypassed and loading of an operand or jumping 
to the arithmetic operation occurs at the end of the previous 
arithmetic operation at State 32 for a Multiply, or State 33 for a 
Divide. 

Register X is a dual rank register which allows the loading of 
operand X during the multiplication or division process. If the 
machine enters the loading sequence and a new X operand has 
not been loaded then the machine proceeds with the previously 
loaded X. This loading while processing allows a cycle to be 
saved during chain calculations and also allows multiplication 
and division by a constant. 

Figures 2 and 3 show the codes and time taken for the 23 
different arithmetic operations possible. These operations can 
be concatenated in strings to perform complex arithmetic 2s 
complement operations at high speed. Rounding and reading 
of results can be performed after any operation. 

Figure 4 is a block diagram of the nxn Multiplier/Divider. 

Multiplication 

The 67516 (67508) provides 2s complement 16 (8) bit 
multiplication, and can also accumulate previously generated 
double products. No time penalty is incurred for accumulation 
since the machine accumulates while the multiplication 
operation is proceeding. In addition to accumulation the device 
can add in to a product either a single length or double length 
number. It can also use a previously loaded operand as a 
constant so that constant multiplication and accumulation is 
possible. 

One key feature is the ability to perform both positive and 
negative multiplications again without any speed penalty. This 
feature allows complex multiplications to be programmed 
simply. Another important feature is the ability to work in 
fractions or integers. 
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67518 16 X 16, 67508 8 x 8 Multiplier/Divider 


Division 

The 67516 (67508) also provides a range of division operations. 
A double length number in Z,W is divided by X, and the result Q 
is stored in Z and the remainder R in W. Again all numbers are in 
the 2s complement number representation with the most 
significant bit of an operand, whether double or single length, 
having a negative weight. In order to facilitate repeated division 
and have a multiple length quotient keep the same sign, the 
remainder is always the same sign as the dividend. Fractional or 
integer operation is possible and division and multiplication 
operations can be concatenated. For example, the operations 
(A X B)/C, (A/B) X C can easily be performed. The dividend can 
be any previously generated result, product, quotient, remainder, 
or a double or single length signed operand. 

Reading Results 

Results of an arithmetic operation, or string of operations, can 
be read onto the 16 (8) bit bus if the machine is at the end of an 
operation or at the start of a new sequence. The read operation 
requires that the load signal is held Low whereby the information 
is read out onto the bi-directional bus when Code 7 is specified. 
(See Figure 5) Since there is a double length accumulator Z,W 
reading can take two time periods. First register Z is read out, 
this could be the most significant half of a product, or the quotient 
during a division operation. After a clock has been received and 
Code 7 is still present, the least significant half of the product 
from the W register is placed on the bus, or the remainder if a 
division operation was performed. 

If the machine is asked to perform a read during the loading 
sequence then the sequence is broken and the machine is forced 
back to state 0 ready to start the sequence again. Continual read 
operations at state 0 just swap the contents of register Z and W. 

Initialization of the 67516 Multiplier/Divider can easily be per- 
formed by continually calling out Code 7 which after a maximum 
of 21 (13) clock periods forces the machine back to State 0. The 
67508/18 have a direct Reset line. 

Integer and Fractional Arithmetic 

The 67516 (67508) can work in either fractional or integral 
number representations. When working with integers all 
numbers are scaled from the least significant end and the least 
significant bit is assumed to have a weight of 2°. For integer 
multiplication, accumulation, and division, all numbers are 
scaled from this least significant weight, and results are correct if 
interpreted in this manner. The double length register Z,W can 
therefore hold numbers in the range -23‘' to +231 -1 (-215 to 
+215-1) and the operands X and Y and single length results 
are in the range -215 to +215-1 (-2^ to +27-1). 

When working with fractions, the machine automatically 
performs scaling so that input operands and result have a 
consistent format. Alt numbers in the fractional representation 
are scaled from the most significant end which has a weight of 
2° and is negative. The binary point is one place to the right of 
this most significant bit, so that the next bit has a weight of 2'”1. 
The double length register Z,W therefore holds numbers in the 
range -1 to +1 - 2 “31 (2” 15) and the operand X and Y and 
single length results are in the range -1 to +1 -215 (27). Since 


automatic scaling occurs, the product of two numbers always 
has the least significant bit as a 0 unless an accumulation is 
performed with the least significant bit as a 1 . 

During a chain operation with the partial results not being read 
onto the bus, the machine will stay in either the fractional or 
integer mode. At the start of a sequence of operations, integer or 
fraction operation is designated by loading operands with Code 
6 or Code 5 respectively. 

Mixed fraction and integer working is possible by re-defining the 
weight of the least or most significant bit. Care, however, must 
be exercised due to the automatic scaling feature when 
fractional arithmetic is pfxjgrammed. 

Rounding 

Rounding can be performed on the result of a multiplication or 
division. Generally rounding would only be called out during 
fractional operation but nothing in the machine precludes 
forming a rounded result during integer working. 

Rounding for multiplication provides the best single length most 
significant half of the product. Rounding occurs at the end of a 
multiplication and is performed instead of a Load or Read 
operation. The machine looks at the most significant bit of the 
least significant half of the product (W15 or W7) and adds 1 to 
the most significant half of the product at the least significant 
end if W15 (W7) is a 1. After the operation the machine is in 
state 0 so that the rounded product can be read, and the W 
register is clear. 

Division rounding is performed by forcing the least significant bit 
of the quotient in Z to a 1 unless the division is exact (remainder 
is zero). This method of rounding causes a slightly higher 
variance in the result than having an additional iterative division 
operation, but is considerably easier to perform. Again after 
rounding the machine goes to state 0 so that a read operation 
can be performed, and the W register is clear. 

Overflow 

The machine has an overflow output which is cleared prior to an 
operation and is set during an operation if the product or quotient 
goes outside the normally accepted range. 

For multiplication, overflow can only occur if the most negative 
number in the operand range is used. -IX -1 = +1 which 
cannot be held in the machine. Overflow can more easily occur 
during accumulation of products either positively or negatively. 
For fractional working, if the product or accumulation goes out- 
side the range of -1 to +1 -2“31 then the overflow flip-flop will 
be set. 

Division overflow also occurs If the quotient goes outside the 
generally accepted number range of -t to +1 -2“15 (2”7) 
during fractional Operation. This would occur if the divisor is less 
than the dividend or equal to the dividend if a positive quotient is 
being generated. For integer working the numbers must be 
scaled by 215 (27). 

Timing 

General timing waveforms are shown in Figure 6. Specific 
examples are shown in Figures 7 and 8. 
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67518 16x16, 67508 8x8 Multiplier/Divider 


CODE 

121110 


1 

2 

3 

MULTIPLY 




000 



XY + Z 

-SM 

XY + Z,W 

SM 

MULTIPLY 

DIVIDE 

XiY 

SM 

X,Y 

SM 


00 r 

-XiY 

SM 


-XY + Z 

SM 

-XY + Z. W 

SM 

MULTIPLY 

DIVIDE 

-XiY 

SM 

-XiY 

SM 

LOAD 

MULT CLR NEG 

0 1 0 

X. Y + KZ, KW 

SM 

XY -t- KZ, KW 

SM 

XY + K^Z"^^ 

SM 

XY + Wsig. 

SM 

MULTIPLY 

DIVIDE 

XiY + KZ-, KW 

SM 

Xi Y + KZ, KW 

SM 



-X, Y +KZ, KW 

SM 

-XY + KZ, KW 

SM 

-XY + 

SM 

-XY + Wsig. 

SM 

MULTIPLY 

DIVIDE 

-Xi Y +KZ, KW 

SM 

-Xi Y + KZ, KW 

SM 

LOAD 

MULT NEC 

1 00 

KZ, KW 

KW 

X 

SD 

z. w 

X 

SD 

Wuns. 

MULTIPLE 

DIVIDE 

KZ, KW 

KZ, KW 

LOAD 

DIVIDE 

Xt 

so 

X 

SD 

Xi 

SD 

Xi 

SD 

1 0 1 

LOAD FR 

SI 

KZ 

X 

SD 

Z 

X 

SO 

Wsig. 

MULTIPLY 

DIVIDE 

ROUND 

MULTIPLY 

SO 

ROUND 

DIVIDE 

SO 

LOAD FR. & 

DIVIDE & RND. 

X 

SD 

1 1 0 

' 

LOAD INT 

SI 

LOAD 

S2 

LOAD 

S3 

K 



MULTIPLE 

DIVIDE 

LOAD 

SI 

LOAD 

SI 

LOAD INT. 

1 1 1 

READ 

^ 

HH 

n 

■■■SSI 




READ 

SO 


READ 



KZ, KW PREVIOUSLY GENERATED 2, W 
Xi PREVIOUSLY LOADED X 


Table 1 67516 (16 x 16) and 67508 (8 x 8) Multiply/ Divide State table & Operations 
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67518 16 X 16, 67508 8x8 Muttiplier/Divicler 


TIME SLOT 


OPERATION 1 2 3 4 5 6 7 8 9 10 11 12 


X, Y 

n 

8 

MULTIPLY 


-X, Y 

INS CODE 

BUS 

H 

MULTIPLY 

X, Y + Kz, Kw 

INS CODE 

BUS 

2 

Y 

MULTIPLY 

-X, Y + Kz, Kw 

INS CODE 

BUS 

3 

Y 

MULTIPLY 



XY 

INS CODE 

BUS 

5/6 0 

X Y 

MULTIPLY 


-XY 

INS CODE 

BUS 

5/6 1 

X Y 

MULTIPLY 

XY + Kz, Kw 

INS CODE 

BUS 

5/6 2 

X Y 

. MULTIPLY 

-XY + Kz, Kw 

INS CODE 

BUS 

5/6 3 

X Y 

MULTIPLY 



XY + Z 

INS CODE 

BUS 

5/6 6 0 

X Z Y 

MULTIPLY 


-XY + Z 

INS CODE 

BUS 

5/6 6 1 

X Z Y 

MULTIPLY 

XY + Kz2"’""^’ 

INS CODE 

BUS 

5/6 6 2 

X - Y 

MULTIPLY 

-XY + Kz2"*'^"''* 

INS CODE 

BUS 

5/6 6 3 

X - Y 

MULTIPLY 

XY + Z, W 

INS CODE 

BUS 

5/6 6 6 0 

X Z W Y 

MULTIPLY 

-XY + Z,W 

INS CODE 

BUS 

5/6 6 6 1 

X Z W Y 

MULTIPLY 

XY + Wsign 

INS CODE 

BUS 

5/6 6 6 2 

X - W Y 

MULTIPLY 

-XY + Wsign 

INS CODE 

BUS 

5/6 6 6 3 

X - W Y 

MULTIPLY 


NOTES: 1) XI IS CONTENTS OF 1ST RANK OF X REGISTER (EITHER OLD X OR A NEW X). 

2) IS A SINGLE LENGTH SIGNED NUMBER THE MOST SIGNIFICANT HALF OF THE PREVIOUS 
PRODUCT ADDED IN AT THE LEAST SIGNIFICANT END. 

3) W SIGN IS A SINGLE LENGTH SIGNED NUMBER, 

4) INTEGER OR FRACTIONAL WORKING IS SPECIFIED BY HAVING THE LAST BUT ONE OPERAND 
LOADED WITH A 6 OR 5 RESPECTIVELY. 



Figure 2 Multiplication Codes and Times for 16 x 16 (For 8x8 Timing is Reduced by 4 Cycies) 
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67518 16x16, 67508 8x8 Multiplier/Divider 



OPERATION 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 




1 

DIVIDE 

1 

NOTE 2 

■ 

Kw-'X 

INS CODE 

BUS 

5/6 4 

X 

DIVIDE 

1 





DIVIDE 

■ 

■ 

■ 

Z, W/X 

INS CODE 

BUS 

5/6 6 4 

X Z W 

DIVIDE 

1 

1 

z/x 

INS CODE 

BUS 

5/6 6 5 

1 X _ 2 - 

DIVIDE 

' 




DIVIDE 

... 1 

1 




D i V i D E 

i 


NOTES: 1) Xi IS CONTENTS OF 1ST RANK OF X REGISTER (EITHER OLD X OR A NEW X) 

2) FRACTIONAL DIVISION DIVIDES A 31 BIT 2'S COMPLEMENT NUMBER IN 1 CLOCK PERIOD LESS THAN INTEGER DIVISION. 

31 Wsiqn IS A SINGLE LENGTH SIGNED NUMBER. 

41 DIVISION OPERATION Ws/X DEMANDS THAT 2 REGISTER IS INITIALIZED WITH ALL O'S AT LOADING INTERVAL FOR Z. 

51 INTEGER OR FRACTIONAL WORKING IS SPECIFIED BY HAVING THE LAST BUT ONE OPERAND LOADED WITH A' 6 OR 5 RESPECTIVELY. 


Figure 3 Division Codes and Time for 32/16 (For 16/8 Timing is Reduced by 8 Cycles) 


INSTRUCTION 

LOAD 

CLOCK 



Figure 4 Multipiy/Divide Processor Family 
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Figure 5. 67516/08 Internal Circuitry of “Load” Line and 

Tri-State-Enable. Figure 6. Tinning Diagram 67516/67508 (Preliminary) 
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67518 16 X 16, 67508 8x8 Multiplier/Divider 





Figure 7. Example #1 Load X, Load Y, Multiply, Wait, Read Z, Read W. 



Figure 8. Example #2: Repeat; “Load X, Load Y, Multiply, Read Z, Read W”. 
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Octal Latches, Octal Registers 
With Three-State Outputs 



Features/ Benefits 

• Inverting and Non-Inverting Outputs 

• Up to 32 mA Iql 

• 3-State Outputs Drive Bus Lines 

• 20 Pin Skinny DIP™ Saves Space 


• 8 Bits Matches Byte Boundaries 

• Hysteresis Improves Noise Margin 

• Low Current PNP Inputs Reduce Loading 

• ideal for Microprocessor Interface 





Latch Function Table 


OE 

G 

D 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 


Inverting 

Latch Function Table 


OE 

G 

D 

Q 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

Z 


Register Function Table 


OE 

CK 

D 

Q 

L 

' T 

H 

H 

L 

r 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Z 


Inverting 

Register Function Table 


OE 

CK D 

Q 

L 

t H 

L 

L 

t L 

H 

L 

L X 

Qo 

H 

X X 

z 


PART 

NUMBER 

PKG 

TEMP 

•OL 

POLARITY 

TYPE 

POWER 

SN74LS373 

N,J 

com 

24mA 

Non- 



SN54LS373 

J 

mil 

12mA 

invert 

Latch 


67LS380 

N,J 

com 

24mA 

Invert 


57LS380 

J 

mil 

12mA 


LS 

SN74LS374 

N,J 

com 

24mA 

Non- 


SN54LS374 

J 

mil 

12mA 

invert 

Register 


67LS376 

N,J 

com 

24mA 

Invert 


57LS376 

J 

mil 

12mA 



SN74S373 

N,J 

com 

20mA 




SN54S373 

J 

mil 

Non- 



67S373 

57S373 

N,J 

J 

com 

mil 

32mA 

invert 

Latch 


67S380 

57S380 

N,J 

J 

com 

mil 

20mA 

Invert 


67S382 

N,J 

com 

32mA 



57S382 

J 

mil 



S 

SN74S374 

N,J 

com 

20mA 



SN54S374 

J 

Mil 

Non- 



67S374 

57S374 

N,J 

J 

com 

mil 

32mA 

invert 

Register 


67S376 

57S376 

N,J 

J 

com 

mil 

20mA 

Invert 


67S378 

N,J 

com 

32mA 



57S378 

J 

mil 
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Octal Latches, Octal Registers with Three-State Outputs 


Description 

The latch passes eight (octal) bits of data from the inputs (D) to 
the outputs (Q) when the gate (G) is high. The data is “latched” 
when the gate (G) goes low. The register loads eight (octal) bits 
of input data and passes it to the output on the “rising edge” of 
the clock. 

The three state outputs are active when OE is low, and high 
impedance when OE is high. Schmitt-trigger buffers at the gate/ 
clock inputs improve system noise margin by providing typically 
400 mV of hysteresis. 

In addition to the standard S and LS latches and Registers, 
Monolithic Memories provides these enhancements: 


Logic Symbols 


Octal Latch 


03 

I ED 


slalllBiS 

□liilmsni 


10 

I IB 


n iElHiiM ig 

BsSniSSiB 




m 

m 


1) Increased output sink current (Iql) from the standard Schottky 
Iql of 20 mA to an improved 32 mA. 

2) Inverting outputs instead of the standard non-inverting outputs. 

The higher Iql is intended for upgrading systems which presently 
satisfy 32 mA requirements with SN54/74365, 366, 367, 368, 
Hex Buffers. The inverting outputs are intended for bus applica- 
tions that require inversion as in interfacing the Am2901A 4-Bit 
Slice to an active low bus. 

All of the octal devices are packaged in the popular 20 in. Skinny 

DIRtM 

Octal Register 
374 


Bi] 


b HiHBI iii 
alBl Ill liBBm 

h|H|||B|E 

BSiiniisio 


D3 


m 

DO 

m 


Octal Latch (Inverting) 
380, 382 


iisnsi 


2Q| b IHQ 


-OE h 4 H OE- 


-OE| ^ I lOE- 


D3 


m 

m 

m 


Octal Register (Inverting) 
376, 378 


03 


H iiiiHiii i 

ililllili 

g[ii|Hii[E 

aliillliiiSiB 


□ 

m 


m 
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SN74S240 SNS4S240 SN74S241 SN54S241 SN74S244 SN54S244 67S306 57S306 


Absolute Maximum Ratings 

Supply Voltage, Vcc — 7V 

Input Voltage 5.5V 

Off-state ouptut voltage 5.5 V J 

Storage temperature range -65°C to +150°C f 

Recommended Operating Conditions 


SYMBOL PARAMETER uumiwcnoiMi- 

MIN NOM MAX MIN NOM MAX UNIT 


Vcc I Supply voltage | 4.5 5 5.5 | 4.75 5 5.25 V 


Iqh High-level output current -12 I -15 jmA 


Iql Low-level output current 48 I 64 I mA 


Ta Operating free-air temperature -55 125* 0 70 


I ‘The SN54S241/244J operating at free air temperature above 116X requires a heat sink such that R^CA 's not more than 40°C/W 


Electricai Characteristics over Recommended operating Free Air Temperature Range 


SYMBOL 

PARAMETER 

CONDITIONS 

S240, S306 

MIN TYP MAX 

S241, S244 

MIN TYP MAX 

UNIT 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V|C 

Input clamp voltage 

Vcc " min, l| = -18mA 

-1.2 

-1.2 

V 


Hystersis (Vt+ - Vj-) 

Vcc = min 

0.2 0.4 

0.2 0.4 

V 

VOH 

High-level 

output 

voltage 

Vcc = min 

ViH =2V 

74S 

V|L = 0.8V, lOH = -1mA 

2.7 

2.7 

V 

54S 

74S 

V|L = 0.8V, Iq|-^ = -3mA 

2.4 3.4 

2.4 3.4 

54S 

74S 

V|L = 0.5V, Iqh = MAX 

2 

2 

VOL 

Low-level output voltage 

Vcc = min, V|h = 2V 

V|L = 0.8V, Iql ^ MAX 

0.55 

0.55 

V 

lOZH 

Off-state output current 

Vcc ^ max 

ViH = 2V 

ViL = 0.8V 

Vo = 2.4V 

5Q 

50 

fxA 

lOZL 

Vo = 0.5V 

-50 

-50 

l| 

Maximum input current 

Vcc = max, V| = 5.5V 

1 

1 

mA 

l|H 

High-level input current 

Vcc = max, V| = 2.7V 

50 

50 

IxA 

IlL 

Low-level 
input current 

Any A 

Vcc = max, V| = 0.5V 

-400 

-400 

/xA 

Any E 

-2 

-2 

mA 

lOS 

Short circuit output current^ 

Vcc = max 

-50 -225 

-50 -225 

mA 

icc 

Supply current 

Outputs high 

Vcc = max 

Outputs Open 

Military 

80 123 

95 147 

mA 

Commercial 

80 135 

95 160 

Outputs low 

Military 

100 145 

120 170 

Commercial 

100 150 

120 180 

Outputs 

disabled 

Military 

100 145 

120 170 

Commercial 

100 150 

120 180 


Switching Characteristics vcc = s v, ta = 25 c 
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SN74SXXX, SN54SXXX, 67SXXX, 57SXXX 


O 




Absolute Maximum Ratings 


Supply Voltage, Vcc 

Input Voltage 5.5V 

Off-State Output Voltage 5.5V 

Storage Temperature Range -65°C to +150°C 


Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MILITARY 

MIN NOM MAX 

COMMERCIAL 

MIN NOM MAX 

UNIT 

Vcc 

Supply Voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

Vqh 

High Level Output Voltage 

5.5 

5.5 

V 

lOH 

High Level Output Current 

-2 

-6.5 

mA 

tw 

Width of Clock/Gate 

High 

6 

6 

ns 

Low 

7.3 

7.3 

ns 

tsu 

Set Up Time 

Latch 

oi 

oi 

ns 

Register 

5T 

5T 

ns 

tH 

Hold Time 

Latch 

10i 

loi 

ns 

Register 

2T 

2t 

ns 

Ta 

Operating Free Air Temperature 

-55 125 

0 70 

°c 


Eiectrical Characteristics over Recommended operating Free Air Temperature Range 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN TYP MAX 

UNIT 

V|H 

High Level Input Voltage 


2 

V 

VlL 

Low Level Input Voltage 


0.8 

V 

V|C 

Input Clamp Voltage 

Vcc min, l| = -18 mA 

-1.2 

V 

VOH 

High Level Output Voltage 

Vcc = min, V|H = 2V, IQH = MAX 
V|L = 0.8V 

2.4 3.1 

V 

voi 

Low Level 

Output 

Voltage 

SN54/74S373 57/67S380 

SN54/74S374 57/67S376 

Vcc = min 

V|L = 0,8V 
V|H = 2V 

Iql = 20 mA 

0.5 

V 

57/67S373 57/67S382 

57/67S374 57/67S378 


IHZ 

High Level Off-State Output Current 

Vcc = max, Vq = 2.4V, V|H = 2V 

50 

(JlA 

ILZ 

Low Level Off-State Output Current 

Vcc = max, Vq = 0.5V, V|h = 2V 

-50 

/aA 

l| 

Input Current at MAX V| 

Vcc = max, V| = 5.5V 

1 

mA 

l|H 

High Level Input Current 

Vcc = max, V| = 2.7V 

50 

IjlA 

l|L 

Low Level Input Current 

Vcc = max, V| = 0.5V 

-250 

fiA 

•os 

Output Short Circuit Current 

Vcc = max 

-40 -100 

mA 

icc 

Supply Current 

Latch 

Vcc = max 

105 160 

mA 

Register 

Vcc "" max 

90 140 

mA 


Switching Characteristics vcc = sv, ta = 25°c 


SYMBOL 

PARAMETER 

CONDITIONS 

LATCH 

MIN TYP 

MAX 

REGISTER 

MIN TYP MAX 

UNIT 

^MAX 

Maximum Clock Frequency 



75 100 

MHz 

tPLH 

Data to Output Delay 


5 

9 


ns 

tPHL 

Cl = 15 pF 

Rl = 280a 

See Page 10-4 

9 

13 


ns 

tPLH 

Clock/Gate to Output Delay 

7 

14 

8 

15 

ns 

tPHL 

12 

18 

11 

17 

ns 

tpZH 

Output Enable Delay 

8 

15 

8 

15 

ns 

tPZL 


11 

18 

11 

18 

ns 

tpHZ 

Output Disable Delay 

Cl = 5pF See 

6 

9 

5 

9 

ns 

tPLZ 

Rl = 2800 Page 10-4 

8 

12 

7 

12 

ns 
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Feiifures 

• Inverting and non-inverting outputs 

• Siim 20-pin Skinny DiP'“ saves space 

• 8 bits matches byte boundaries 

• Ideal for microprogram instruction register 

• Ideal for microprocessor interface 

Description 

These Octal registers contain 8 D-type flip-flops and feature very 
low Ice (17 mA typ). The LS273 and LS313 registers are loaded 
on thd rising edge of the clock (CK) and asynchronously cleared 
whenever the CLEAR line is low. The LS377 and LS314 are 


PART 

NUMBER 

PKG 

TEMP 

POLARITY 

CONTROL 

OPTION 

SN74LS273 

N,J 

com 

Non- 


SN54LS273 

J 

mil 

invert 


67LS313 

57LS313 

N,J 

J 

com 

mil 

Invert 

UIBai 

SN74LS377 

N,J 

com 

Non- 


SN54LS377 

J 

mil 

invert 

Clock 

67LS314 

57LS314 

N,J 

J 

com 

mil 

Invert 

Enable 


Octal Registers 

With Clear and Clock Enable 


load ed on th e rising edge of the clock provided the clock enable 
line, CK EN is low. 


Function Table LS273, LS313 Function Table LS377, LS314 


INPUTS 

OUTPUTS 

CKEN CLOCK DATA 

Q Q 

H X X 

L T H 

L * L. 

X L X 

QO ^0 

H L 

L H 

Qq Qq 



Logic Symbols 

Octal Register 
with clear 


Octal Register Octal Register 

with clear Octal Register with clock enable 

(inverting) with clock enable (inverting) 


LS273 


LS313 


LS377 


LS314 




1165 East Arques Avenue, Sunnyvale, CA 94086 Tel: (408)739-3535 TWX: 910-339-9229 


Monolithic Memories 
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SN74LS273, 67LS313, SN74LS377, 67LS314, SN54LS273, 57LS313, SN54LS377, 57LS314 


Q 


Absolute Maximum Ratings 


Supply Voltage, Vcc 7V 

Input Voltage 7V 

Off-;State Output Voltage 7V 

Storage Temperature Range -65°C to +150°C 


Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MILITARY 

MIN NOM MAX 

COMMERCIAL 

MIN NOM MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

lOH 

High-level output current 

-400 

-400 

/iA 

lOL 

Low-level output current 

4 

8 

mA 

^clock 

Clock frequency 

0 30 

0 30 

MHz 

tw 

Width of clock or clear pulse 

20 

20 

ns 

tsu 

Set-up time 

Data input 

20t 

20t 

ns 

Clear inactive state 

25t 

25t 

Enable active state 

25t 

25t 

Enable inactive state 

lot 

lot 

th 

Data hold time 

5T 

5t 

ns 

Ta 

Operating free-air temperature 

-55 125 

0 70 

°C 


Electrical Characteristics 

Over Recommended Operating Free- Air Temperature Range 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MILITARY 

MIN TYP MAX 

COMMERCIAL 

MIN TYP MAX 

UNIT 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

vhc 

Input clamp voltage 

Vcc ^ ^^IN. ![ = -18 mA 

-1.5 

-1.5 

V 

vqh 

High-level output voltage 

Vcc = min, V(h - 2 v 

V|L ^ V|[_MAX, Iqh = -400 /aA 

2.5 3.4 

2.7 3.4 

V 

VOL 

Low-level output voltage 

Vcc = min, V|H = 2 V, 
V|L = VilMAX 

Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

l| 

Input current at maximum 
input voltage 

Vcc = max, V| = 7 V 

0.1 

0.1 

mA 

l|H 

High-level input current 

Vcc =" max, V| = 2.7 V 

20 

20 

/U.A 

l|L 

Low-level input current 

Vcc = max, V| = -0.4 V 

-0.4 

-0.4 

mA 

lOS 

Short-Circuit 

output current 

Vcc max 

-20 -100 

-20 -100 

mA 

ICC 

Supply current 

Vcc = max. 

LS273 

LS315 

17 27 

17 27 

mA 

LS377 

LS314 

17 28 

17 28 

mA 


Switching Characteristics, vcc = s v, ta = 25 °c 


SYMBOL 

PARAMETER 

TEST CONDITIONS 


UNIT 

^MAX 

Maximum clock frequency 

Cl = 15 pF, 

Rl = 2 kCl, 

See Page 10-4 

30 40 

MHz 

tPHL 

Propagation delay time, high-to-low-level output from clear 

18 27 

ns 

tPLH 

Propagation delay time, low-to-high-level output from clock 

17 27 

ns 

tPHL 

Propagation delay time, high-to-low-level outut from clock 

18 27 

ns 
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1 need to know if this device exists, and if there are 
any alternate sources. Where do I start?" 

• Memory IC • CMOS 

• RAM • 250 Nanoseconds 

• Static • 5 Volts 

• 1024x1 


If you’re spending hours to solve a problem similar 
to the one above, you’re behind the times... 



It only takes a few seconds 


with "THE MASTER’.’ 



Clear your desk for action with the 
newly revised 1979 IC Master. Its all- 
under-one-cover features include: Over 
40,000 standard products from more 
than 87 different companies . . . five 
different selection guides (memory, 
microprocessor, interface, linear and digital.) 


$65. 

suggested 
domestic 
resale price 

IC MASTER 

United Technical Publications 

645 Stewart Avenue 

Garden City, New York 11530, USA 



. . . alternate source directory for 
pin- for- pin, function- for- function 
replacements . . . applications directory . 
complete military section ... a complete 
part numbering guide . . . etc. 

Tou don't have to search through 
stacks of catalogs. Simply look up the 
specs and function you need. You don't 
need a part number to start with. 

All you need is a problem to use The 
Master. Does the device exist? Who 
makes it? Is there an alternate source? 
What's the part number? Is there an 
applications note? Who is my closest 
distributor— etc. 



DIGITAL 


• PLESSEY MN9102 

SEMICONDUCTORS NON-VOLATILE LOGIC 

PROVISIONAL DATA 
MN9102 

NON-VOLATILE QUAD LATCH 


■ The Plessey MN9102 is a non-volatile 4-bit data latch which uses MNOS transistors as 
memory elements to retain stored data in the absence of applied power. The data that is 
applied to the four inputs is written into the memory when the SAVE control is taken to a 
logic '0' level and the data subsequently appears on the four outputs. The stored data is also 
>» automatically restored to the outputs whenever power is re-applied to the device. 

® An OUTPUT ENABLE is also available, which when taken to logic '0' level presents a high 
^ impedance state on each data output line, permitting multiplexed operation. 

The high voltage ususally associated with MNOS memory devices is generated internally, 
n requiring only a single externa! capacitor to act as a charge reservoir for supplying current 
when writing into the memory. The device therefore operates from standard voltage rails and 
requires no additional drive circuitry. 


Do 0i 02 03 Vss Vqo Vgg 



Fig. 2 Block diagram of MN9102 


Vss C 

I ^ 14 

] Vdo 

Do C 

2 13 

] Qo 

Di C 

3 12 

] Qi 

Dt C 

4 IJ 

] 07 

Os C 

5 10 

3 03 

SAVE C 

6 9 

3 Vgg 

Cext C 

7 8 

3 OUTPUT ENABLE 

DC14/DG14 

Fig. 1. Pin connections {top) 


FEATURES 

■ Data Retention for One Year in the 
Absence of Applied Power 

■ Simple to Use 

■ Standard Power Supplies Only (+5V, 
-12V) 

■ CMOS/TTL Compatible 

■ 14-lead DIL Package 

■ Typically Ten Million SAVE Operations 

APPLICATIONS 

■ Metering Systems 

■ Elapsed Time Indicators 

■ Security Code Storage 

■ Last Channel Memory for Digital Tuning 


ELECTRICAL CHARACTERISTICS 

Operating conditions (unless otherwise stated) : 

Vcc = +5V±5% 

Vdd-OV 
Vqg = -12V ±5% 

Output loading = 1 TTL load 
Ambient operating temperature range including 
data retention in the absence of applied power; 
0°C to +70°C 

ABSOLUTE MAXIMUM RATINGS 

(all voltages with respect to Vss) 

Voltage on CgxT 0.3V 

Voltage on Vqq —20 to + 0.3V 
Voltage on any other pin —7 to + 0.3V 
Storage temperature — 55°C to + 1 25°C 
Ambient operating temperature — 40°C.to + 
80°C 


.... 

^ . . 

Value 

• 




Min. 

Typ. 

Max. 

Ulii i» 

Cofioitions 

Logic '0' input voltage 

ViL 



0.8 

V 

Nominal 20kohms internal pullup 

Logic input voltage 

ViH 

Vss-1 



V 

resistor to Vss on all inputs 

Logic '0' output voltage 

VoL 



0,6 

V 

Output current = — 1 .6mA 

Logic '1' output voltage 

VoH 

Vss — 1 



V 

Output current = 1 00 |iA 

Output leakage current 


—10 


-1-10 

|iA 

Vss > VouT > Vdd with OUTPUT 

Enable - Vdd 

Output voltage on Cext 



—38 


V 

Load on Cext > lOMohms 

External reservoir capacitor 

Cexj 

0.1 


0.47 

PF 

See note 1 

Data set-up time 

ts 

1 



MS 


Data hold time 

th 

1 



MS 


Data settling time 

td 



7 

MS 

Cload = 47pf 

Output enable delay 

to 



2.5 

MS 

Cload = 47pf 

SAVE time 

tSAVE 

10 


5(3 

ms 

See note 2 

SAVE duty cycle 




% 

See note 3 

SAVE cycles 

SAVE rise and fail times 

te 

106 

107 

5 

MS 

See note 5 

Data retention time 


1 



year 


Power dissipation 




50 

100 

mW 

See note 4 


The above limits are absolute limiting 
values beyond which the lifetime and per- 
formance of the device may be impaired. No 
guarantee is implied that the device will 
function at any condition other than 
specified under the operating conditions. 
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^PLESSEY MN9102 

SEMICONDUCTORS NON-VOLATILE LOGIC 


OPERATING NOTES 

1. When two or more devices are used, the CgxT outputs may 
be tied together with a single external capacitor. The size of this 
capacitor should be increased in proportion to the number of 
devices. 

2. Data can be entered into the latch with SAVE times much less 
than ten milliseconds, however the retention time is then 
significantly reduced. It is therefore important that spurious SAVE 
pulses do not occur, particularly when power is applied to the 
device. 

3. Duty cycles in excess of 50% may be required in certain 
applications. An external supply (—37V ±5%) must then be used to 
maintain sufficient voltage on the CgXT output. 

4. The majority of the power dissipation arises from the current 
flow between Vss 3od Vqq. The current level on Vqd is the sum 
of the logic "0" level current plus leakage currents. 

5. Exceeding this number of SAVE cycles can cause permanent 
damage to the device. It should also be noted that rapid changes of 
data in excess of 10^ may cause a reduction in the data retention 
time. 

ANTI-ST ATIC PRECAUTIONS 

All inputs have suitable protection devices to minimise the 
possibility of damage due to static discharge. Care should still be 
taken when handling the device and the leads should at all times be 
shorted together until actually incorporated in the circuit in which 
the device is being used. Care should be taken to avoid static charges 
occurring in the circuit before completion and soldering should be 
carried out with an earthed bit. 

To ensure no damage occurs during transit, the devices are 
supplied packed in conducting foam or other suitable carriers. 


Q. 



PACKAGE DETAILS 

Dimensions are shown thus; mm (in) 



NON ACCUMULATIVE 


18 BO/20 57 
(0 74/0 811 



(O 008/0 0121 


0 41/0 51 


_ 7 62 (O 300^ 

"nominal cr>s~ 



14 LEAD DILMON 


DC14 

Fig. 4 
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# PLESSEY SP 8000 series 

^MICONDUCTORS HIGH SPEED DIVIDERS 

SP8785B&M I.OGHz ^ 20/22 
SP8786B&M I.SGHz ^ 20/22 
UHF PROGRAMMABLE DIVIDERS 


0 

(0 

(0 

0 

Q. 


FEATURES 

■ DC to 1.3GHz operation 

■ 0°C to +70°C operation (B Grade) 

■ —40 to +85°C operation (M grade) 

■ Complementary outputs and control 
inputs are ECL 10K/ECL ill compatible. 

■ AC coupled clock input with wide 
dynamic range. 


QUICK REFERENCE DATA 

■ Supply voltage Vcc— V eE 5.2V ± 
.25V 

■ Power Consumption 440 mW typ (no 
load) 

■ ECL compatible 

■ Maximum input frequency 1GHz 
(SP8785), 1.3GHz (SP8786) 

■ Control loop delay time 12 ns typ with 
1.3GHz input. 



The maximum possible loop delay for 
control is obtained if the L H transition 
from Q4 or the H transition from Q4 is 
used to clock the stage controlling the 
■^0/22. The loop delay is 20 clock periods 
minus the internal delays of the "^20/22 
circuit. 


The SP8785 B & M and SP8786 B & M are high speed programmable ^20/22 counters 
which operate at input frequencies up to I.OGHz and 1.3GHz respectively over the 
temperature ranges 0°C to +70°C (B grade) and r-40°C to +85°C (M grade). 

The clock input is biased internally and is coupled to the signal source by a capacitor. The 
input RF path is completed by two input reference decoupling capacitors which are 
connected to earth. 

The division ratio is controlled by two PE inputs. The counter will divide by 20 when 
either input is in the high state and by 22 when both inputs are in the low state. These inputs 
are ECL 1 1 1/1 OK compatible and have internal 4.3 K^2 pulldown, unused inputs may therefore 
be left open. When using the device as a -r20 prescaler the inverse output should be connected 
to a PE input. 

In keeping with the device performance the complementary outputs are ECL 10K 
compatible. ! 



ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 

Tamb 0°C to +70°C (B Grade) 

-40°C to + 85°C (M Grade) 

Supply voltage Vcc=OV 

VeE=-5.2V* 


Static characteristics 




Value 



i 

Characteristic 

Min. 

Typ. 

Max. 

Units 

Conditions 

PE input voltage Vipj^ 

-.96 


Vcc 

V 

Tamb = 250C 

PE input pulldown 
resistor 

Output Voltage levels 

Vee 

4.3 

-1.62 

V 

K^2 

see note 2 

1 

Vqh 

-.93 


-.78 

V 

Tamb = 250C 

VoL 

-1.85 


-1.62 

V 

430(^6 from o/p 
Ito Vee 
see note 2 

Power supply current 


85 

115 

mA , 

No load 


* The SP8785/6 may be operated with a +5.2V supply provided sufficient care is taken 
with supply decoupling and interfacing of input and outputs.. 


Dynamic characteristics 



1 Value 1 



Characteristic 

Min. 

Typ. 

Max. 

Units 

Conditions 

Max. toggle frequency 






SP8786 

1300 



MHz 

See Note 3 

SP8785 

1000 



MHz 


Min. frequency sinewave 
drive 



150 

MHz 


Min, slew rate of square 
wave for correct 
operation to DX. 
Propagation delay clock 



200 

y/(JS 


input to output 


2.5 


^JS 


Set up time 


.5 


nS 

See note 4 

Release time j 


.5 


nS 

See note 5 


NOTES: 

1. Correct operation is specified for Vcc — Vee = 5.2V ±.25V. 

2. The input threshold and output voltage levels have the same temperature coefficient 
as ECL 111/lOK. 

3. The devices are dynamically tested using the circuit shown in Fig. 4 with input 
amplitudes of 400 and 1000 mVpp over the full temperature range. 

4. Set up is defined as the minimum time that can elapse between a L H transition 
of control input and the last L H clock pulse transition to ensure the -^20 mode 
is selected. 

5. Release time is defined as the minimum time that can elapse between a H — > L 
transition of the control input and the last L— >• H clock pulse transition to ensure 
the -^22 mode is selected. 
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•PLESSEY 

SEMICONDUCTORS 


SP8000 SERIES 
HIGH SPEED DIVIDERS 



(a) Normal AC coupled 




SP8785/6 


ECLin/’Ok 




Clock input interfacing 


SP8785/6 


ECLin/lOk 




r ] 

430 

i—i 






8 


1 

^ . / / ' ' . r ' -52V . 

1 i 




Fig. 3 Interface circuit configurations 


(e) Reduced power interfacing 


OPERATING NOTES 

It is recommended that high frequency construction techniques 
are used with these devices with the positive rail connected to a 
ground plane. All components used in the circuit layout should be 
suitable for the frequencies involved. 

The clock input to the device is normally capacitively coupled to 
the signal source as shown in Fig. 3a. The input is self biased by an 
internal 400^2 resistor to a bias voltage, and in order to complete 
the input path the two input reference pins must be decoupled to 
the earth plane with minimum of series inductance. Alternative 
connections which allow the use of complementary drive or DC 
coupling for added sensitivity are also shown in Fig. 3. 

In the absence of an input signal, circuit will self oscillate with 
an output frequency of approximately 50MHz. This can be 
prevented by connecting a 10Kr2 resistor between pin 11 and the 
negative rail. This offsets the input sufficiently to stop the 
oscillation but it also reduces the input sensitivity by approximately 
lOOmV. 

The SP8785/6 will miscount with low frequency sinewave inputs 
or slow ramps. A slew of 200\//jL(s or greater is necessary for safe 
operation at low frequencies. 

The input impedance of the SP8785/6 is a function of frequency 
and minimises at about the same frequency as the maximum input 
sensivity, so although it can load the signal source significantly there 
is generally enough signal to operate the device satisfactorily when 
the input impedance is at a minimum. The worst case occurs at the 
maximum frequency because this is where the input sensitivity is 
worst. 

The modulus control inputs have been designed to interface 
directly to ECL lll/ECLIOk since on ECL counter such as the 
10136 is required to directly control the device at the maximum 
input clock frequency. If the input frequency is reduced or the 
modulus extended as shown in the application notes, the device may 
be controlled by a TTL. or CMOS, counter provided the loop delay 
requirements are met and suitable interfacing is applied. Unused PE 
inputs should be left open circuit. 

The SP8785/6 have outputs which are compatable with the ECL 
10k logic family. The device will drive 100S2 lines and can be used 
with line impedances down to 50^2 with a small loss in noise 
immunity. 

An equal load on the unused output will reduce waveform 
distortion. 



APPLICATION NOTES 


The SP8785/6 when used in a system operating at 1.3GHz may 
be controlled by a variable divider to give effective variable division 
at half the input frequency. The variable divider must produce a 
control signal within the period of the output of the SP8785/6 
minus the delays within this device. The control loop delay time is 
typically 12 nsec. 

Two methods may be used to achieve a satisfactory delay time 
within the control divider— 

1. An extra divider may be inserted to increase the division ratio 
of the two modulus from 20/22 to 40/42, 80/82 or 100/102, 
hence reducing the control divider frequency and increasing 
the control loop delay time. 

2. An ECL variable counter may be used to produce the control 
command. A device which is suitable is the 10136, in the 
ECLIOk range. 
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# PLESSEY SP 8000 series 

^MICONDUCTORS HIGH SPEED DIVIDERS 



ABSOLUTE MAXIMUM RATINGS 

Power supply voltage ycC~'^EE 
Input voltage, PE inputs to V^c 

Input voltage 2V peak to peak 

Output current 40mA 

Operating function temperature +150°C 

Storage temperature — 55°C to +1 50°C 















SEMICONDUCTORS 


SP8680 A & B 
600 MHz-10/11 

U.H.F. PROGRAMMABLE DIVIDERS 


HIGH SPEED 


SP 8680 A&& 
D DIVIDERS 


FEATURES 

■ D.C. to 600 MHz operation 

■ ECL and TTL compatible 

■ D.C. or A.C. clock input 

■ Clock enable 

■ Asynchronous master set 


QUICK REFERENCE DATA 

■ Supply voltage {Vcc^V^e) 

=5.0 V +0.5 V 
-0.25 V 

■ Power consumption 400 mW typ. (no 
load) 

T.T.L. output 20 mW typ. 

■ Maximum input frequency600 MHz SP8680B 

550 MHz SP8680A 
Input amplitude (a.c. coupled) 

350 mV to 700 mV. 


The SP8680 A & B are high speed programmable— 10/1 1 counters which operate at input 
frequencies up to 600 MHz over the temperature ranges — 55°C to +125°C (A grade), — 30°C 
to +70°C (B grade). The devices operate on a single +5 V or —5.2 V power supply and may be 
easily interfaced to E.C.L. or T.T.L. logic. The clock input may be directly coupled to E.C.L., 
or (by connecting the internal Vp^p) capacitively coupled to the signal source. A clock 
enable, which is E.C.L. compatible, is provided. 

The division ratio is controlled by two mode inputs which are also ECL compatible. The 
counter will divide by 10 when either input is in the high state and by 11 when both inputs 
are low. The counter may be set to the eleventh state by applying a high level to the M5 
input. The set command is asynchronous and overrides the clock input. All inputs have 
internal 50 k r*'Oulj down resistors, so that unused inputs may be left open circuit. 

Two complementary ECL outputs are provided. They are both capable of driving 50 Q 
lines. A T.T.L. push pull output is also provided which may be powered up separately from 
the counter using the V^E on pin 13. 



Fig. 1 Pin Connections (Top View) 

CE C 


] CP 

Ml C 

: 

^ Vref 

M2 [ 

: 14 

] MS 

< 

O 

o 

1~1 

4 !■; 

] Vee (TTL) 

VCCA C 

6 1? 

D Vee 

RM1 C 

i: ■; 

] QTTL 

RM2 [ 


] Vref 

Q4 C 

8 ') 

] Q4 


Q2 

Q3 

H 

H 

H 

H 1 

L 

H 

L 

L 1 

L 

L 

H 

L 1 

H 

H 

L 

H j 

L 

L 

L 

L 

H 

L 


Q4 (QTR) 
H 

_H 

_H 

H 

H I 

_H 

L 

J_ 

_L 

L 


CE 

Ml 

M2 

X 

X 

X 

H 

X 

X 

L 

L 

L 

L 

H 

X 

L 

X 

H 


X = DON'T CARE 

FOR USE AS ^ 10 PRESCALER 
CONNECT Ml OR M2 to Q4 

Fig. 3 Count Sequence & Control Input 
Truth Table 


Absolute Maximum Ratings 

Absolute Maximum Ratings are those values 
beyond which the safety of the device 
cannot be guaranteed. They are not meant 
to imply that the device should be operated 
at these limits. The table of Electrical 
Characteristics provides conditions for 
actual device operation. 


Power Supply Voltage 
Input Voltage 

ECL Output Source Current 
TTL Output Sink Current 
Voltage applied to TTL Ouput High 
Operating Ambient Temperature 


Storage Temperature 


(vcc(Vcca)~^ee] -0-5 

to +7V 

Vee to Vcc 
-50 mA 


Vee to Vcc 

-55°Cto +125°C 
-55°C to +150°C 
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•PLESSEY 

SEMICONDUCTORS 


SP8680A&B 
HIGH SPEED DIVIDERS 


Static Characteristics 


Dynamic Characteristics 


Units I Conditions 


VCC +5.2v 
a.c. coupled 
input 350nnV 
peak to peak 
MHz -30°C to 
+ 70°C 

MHz -55°Cto 



518 


©IG MASTER 1979 














































































PLESSEY SP 8 G 80 A & B ; 

SEMICONDUCTORS HIGH SPEED DIVIDERS 


The output high level has a temperature coefficient of 1.2 mV/°C, whilst the output iow 
level has a coefficient of 0.2 mV/°C. 




N.B. 

The graphs on the left are with the TTL 
output connected. Sensitivity in the 300 to 
500MHz frequency range is improved by 
of the order of lOOmV p-p when pin 13 is 
disconnected. 


0 

(0 

(A 

0 


Q- 



Fig. 5 Dynamic test circuit 


OPERATING NOTES 

The SP8680 is designed to operate in the 
UHF band and therefore PCS layouts 
should comply with norman UHF rules, e.g. 
short tracks, low inductance capacitors etc. 

All clock and control inputs are compat- 
ible with ECL 10K throughout the tempera- 
ture range. The clock input may be capaci- 
tively coupled by connecting pin 16 to pin 
15. All inputs may be interfaced with T.T.L. 
logic as shown in Fig. 6. 



Fig. 6 




Vcc 


PIN 6 or 7 


T.T.L. 


470 

O-VA- 


270 


Vcc 

PIN 2 
or 3 


PIN 2 
or 3 


T.T.L. 


PIN 6 
or 7 

CT^ 


a) (Low Speed) b) (Highspeed) W-v 

T.T.L. INTERFACE 
Ml & M2 


EE 
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ttPLESSEY SP 8680 A&B 

SEMICONDUCTDRS HIGH SPEED DIVIDERS 


Two E.C.L. compatible outputs are available (true and inverse) 
both capable of driving a 100 12 load (to +3.2V) over the full 
temperature range. These outputs have no internal pull down so an 
externa! resistor to Vgg is required when interfacing to other E.C.L. 
logic. A T.T.L. output is also provided which is powered up by 
connecting pin 13 to VeE- 

The SP8680 may be controlled by a following variable divider to 
^ produce effective variable division at up to 600 MHz. Some points 
(/j to be noted when this technique is employed are as follows: — 

to 1) The 0—1 edge of the Q4 or TTL outputs must be used to 
clock the following divider. This gives a maximum control 
0 - loop delay time (equal to ten clock periods minus interna! 

delays). 

2) At 600 MHz the required control loop delay time is only 13 
nsec (using ECL outputs) and hence only an E.C.L. variable 
divider can be used in the control loop. A suitable device is 
the 10136. 


3) To overcome the above problem the modulus may be be 
extended from 10/11 to 20/21, 40/41, or 100/101. This will 
considerably increase the control loop delay time, so that a 
TTL variable divider may be used in the control loop. 

4) The minimum division number of a 'two modulus' n/n + 1 
when employed as a fully variable divider is n(n— 1). 
Therefore for a 10/11 this will give 90. If the modulus has 
been extended to 100/101 the minimum divide will be 9,900 
which may well be too large. 

5) If the above two modulus approach does not give a 
satisfactory systems solution then a four modulus system 
may be required. An example of this would be a 
100/101/110/111 followed by two'control dividers. The two 
control dividers decide on the number of +1 and +10 counts 
required. The minimum division number of such a system is 
900. 


PACKAGE DETAILS 
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Raytheon . . . 


The source for low power Schottky 


Basic 







Basic 






Type 

Description 

9LS 

25LS 

54LS 

74LS 


Type 

Description 

9LS 

25LS 

54LS 

74LS 

LSOO 

Quad 2-input NAND gate 



X 



LS152 

8-to-1 line multiplexer 

X 


X 

X 

LS01 

Quad 2-input NAND gate, open collectors 


■ 

X 



LS153 

Dual 4-to-1 multiplexer 

X 

X 

X 

X 

LS02 

Quad 2-input NQR gate, open collectors 

X 


X 



LS155 

Dual 2-to-4 decoder/demultiplexer 

X 


X 

X 

LS03 

Quad 2-input NAND gate, open collectors 

X 


X 



LS156 

LS155. open collectors 

X 


X 

X 

LS04 

Hex inverter 

X 


X 

X 


LS157 

Quad 2-to-1 line multiplexer 

X 

X 

X 

X 

LS05 

Hex inverter, open collectors 

X 


X 

X 


LSI 58 

LS157. inverting 

X 

X 

X 

X 

LS08 

Quad 2-input AND gate 

X 


X 

X 


LS160 

Decoder counter, asynchronous clear 

X 

X 

X 

X 

LS09 

Quad 2-input AND gate, open collectors 

X 


X 

X 


LS161 . 

Binary counter, asynchronous clear 

X 

X 

X 

X 

LS10 

Triple 3-input NAND gate 

X 


X 

X 


LS162 

Decade counter, synchronous clear 

X 

X 

X 

X 

LS11 

Triple 3-input AND gate 

X 


X 

X 


LSI 63 

Binary counter, synchronous clear 

X 

X 

X 

X 

LS12 

Triple 3-input NAND gate, open collectors 

X 


X 

X 


LS164 

8-bit shitt register (SlPO) 

X 

X 

X 

X 

LS13 

Dual 4-input Schmitt trigger 

X 

(1) 

X 

X 


LS170 

4x4 register tile, open collectors 

X 

X 

X 

X 

LS14 

Hex Schmitt trigger 

X 

X 

X 


LS173 

Quad bus butter register 





LS15 

Triple 3-input AND gate, open collectors 

X 

(2) 

X 

X 


LS174 

Hex D-type tlip-tlop 

X 

X 

X 

X 

LS20 

Dual 4-input NAND gate 

X 


X 

X 


LS175 

Quad D-type tlip-tlop 

X 

X 

X 

X 

LS21 

Dual 4-input AND gate 

X 


X 

X 


LS181 

4-bit arithmetic logic unit 

X 

X 

X 

X 

LS22 

Dual 4-input NAND gate, open collectors 

X 

(3) 

X 

X 


LS190 

BCD decade counter, mode control 

x 

X 

X 

X 

LS26 

Quad 2-input NAND. open collectors ISV 

X 

(4) 

X 

X 


LS191 

4-bit binary counter, mode control 

X 

X 

X 

X 

LS27 

Triple 3-input NOR gate 

X 


X 

X 


LS192 

BCD decade counter, up/down 

X 

X 

X 

X 

LS28 

Quad 2-input NOR butter 

X 


X 

X 


LS193 

4-bit binary counter, up/down 

X' 

X 

X 

X 

LS30 

8-input NAND gate 

X 


X 

X 


LS194A 

4-bit R shitt register 

X 

X 

X 

X 

LS32 

Quad 2-input OR gate 

X 


X 

X 


LS195A 

4-bit parallel shitt register 

X 

X 

X 

X 

LS33 

Quad 2-input NOR butter, open collectors 

X 


X 

X 


LS196 

4-bit presettable decade counter 

X 

X 

X 

X 

LS37 

Quad 2-input NAND butter 

X 


X 

X 


LS197 

4-bit presettble binary counter 

X 

X 

X 

X 

LS38 

Quad 2-input NAND butter, open collectors 

X 


X 

X 



Dual one-shot (very stable) 

X 


X 

X 

LS40 

Dual 4-input NAND butter 

X 


X 

X 



Octal inverting bus driver t20-pin) 

X 

X 

X 

X 

LS42 

1-ot-10 decoder 

X 


X 

X 


LS241 

Octal non-inverting bus driver (20-pin) 

X 

X 

X 

X 

LS43 

Excess 3to decimal decoder 

X 


X 

X 


LS242 

Quad transceiver 

X 

X 

X 

X 

LS44 

Excess gray to decimal decoder 

X 


X 

X 


LS243 

Quad transceiver 

X 

X 

X 

X 

LS51 

Dual AOI gate 

X 


X 

X 


LS244 

Octal 3-state driver 

X 

X 

X 

X 

LS54 

2-3'-3-2-input AOI gate 

X 


X 

X 


LS251 

LS151 with tri-state outputs 

X 

X 

X 

X 

LS55 

2-wide. 4-input AOI gate 

X 


X 

X 


LS253 

LS153 with tri-state outputs 

X 

X 

X 

X 

LS73 

LS74 

Dual J-K tlip-tlop 

Dual D tlip-tlop 

X 

X 


X 

X 

X 

X 


LS255 

LS155 with tri-state outputs 

X 


X 

X 

LS75 

Quad transparent latch 

X 


X 

X 


LS257 

LS258 

LS157 with tri-state outputs 

LS158 with tri-state outputs 

X 

X 

X 

X 

X 

X 

X 

X 

LS76 

Dual J-K tlip-tlop 

X 


-X. 

X 


LS261 

2x4 binary multiplier 

X 


X 

X 

LS77 

LS78 

LS83A 

Quad transparent latch 

DualJ-K tlip-tlop 

4-bit tull adder 

X 

X 

X 


X 

X 

X 

X 

X 

X 


|ii] 

Quad exclusive NOR gate, open collectors 
Octal D tlip-tlop with master reset (20-pin) 

X 

X 

X 

X 

X 

X 

X 

LS85 

4-bit magnitude comparator 

X 


X 

X 


LS279 

LS283 

Quad set/reset latch 

4-bit tull adder, fast carry (rotated LS83) 

X 

X 


X 

X 

X 

X 

LS86 

LS90 

LS91 

Quad exclusive OR gate 

Decade counter 

8-bit shitt register 

Divide by 12 counter 

X 

Y 


X 

Y 

X 

Y 


LS295A 

LS95B with tri-state outputs 

X 


X 

X 

X 


X 

X 


LS298 

Quad 2-multiplexer with output register 

■ X 


X 

X 

LS92 

X 


X 

X 


LS299 

8-bit universal shift register (20-pin) 

X 

X 

X 

X 

LS93 

4-bit binary counter 

X 


X 

X 


LS322 

8-bit serial/parallel register 

X 


X 

X 






LS323 

8-bit shift/storage register 

X 


X 

X 

LS95B 
LS107 
LSI 09 
LS112 
LS113 

4-bit shitt register 

DualJ-K tlip-tlop 

Dual J-K tlip-tlop 

Dual J-K edge-triggered tlip-tlop 

Dual J-K edge-triggered tlip-tlop 

X 


X 

Y 

X 

Y 


LS365 

Hex buffer, tri-state, common enable 

X 


X 

X 

X 

X 

X 


A 

X 

X 

X 

X 

X 

X 


LS366 

LS367 

LS368 

LS373 

Hex inverter, tri-state, common enable 
Hex buffer, tri-state. 4-bit and 2-bit 

Hex inverter, tri-state. 4-bit and 2-bit 

Octal transparent latch (20-pin) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

LS114 

Dual J-K edge-triggered tlip-tlop 

X 


X 

X 


LS374 

Octal D flip-flop (20-pin' 

X 

X 

X 

X 

LS122 

LS123 

Retriggerable one-shot 

Dual one-shot 

X 

X 

X 

X 

X 

X 

X 

X 


LS377 

Octal D flip-flop with enable (20-pinl 

X 

X 

X 

X 

LS132 

LS136 

Quad 2-input Schmitt trigger 

Quad exclusive OR gate, open collectors 

X 

X 


X 
' X 

X 

X 


LS384 

LS385 

LS386 

8-bitserial/parallel multiplier 

4-bit serial/parallel adder/subtractor 
Quad exclusive OR gate 

X 

X 

X 


X 

X 

X 

X 

X 

X 

LS137 

Decoder/demultiplexer 






LS395 

4-bit shift register, tri-state 

X 


X 

X 

LS138 

3-to-8 decoder/demultiplexer 

X 

X 

X 

X 







LS139 

Dual 2-to-4 decoder/demultiplexer 

X 

X 

X 

X 


LS670 

4x4 register file, tri-state 

X 

X 

X 

X 

LS151 

8-to-1 line multiplexer 

X 

X 

X 

X 









25LS Descriptions 

1. 8-bit serial/parallel two’s complement multiplier 3. 8-bit serial/parallel register with sign extender 

2. Quad serial adder/subtractor 4. 8-bit shift/storage register with synchronous clear 
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LS240 


Octal Three-State Inverting Drivers 


Features 

■ Three-state outputs drive bus lines directly 

■ Hysteresis at inputs improve noise margin 

H m PNP inputs reduce D.C. loading on bus lines 

■ Data-to-output propagation delay times— 
18ns Max. 

c ■ Enable-to-output— 30ns Max. 

§ ■ 20 pin hermetic and molded DIP packages 

S, Description 

The LS240 is an octal inverting line driver 
fabricated using advanced low-power Schottky 
technology. 

Three-state outputs are provided to drive bus 
lines directly with an output sink current 
guaranteed at 12mA over the military rangeand 
24mA over the commercial range. Four buffers 
are enabled from onecommon lineandtheother 
four from a second enable line. 

Improved noise rejection and high fan-out are 
provided by input hysteresis and low current 
PNP Inputs. 


Logic Diagram 



Pinout Diagram 


vcc 



GND 


18 17 16 15 14 13 


19 

20 

1 


2 3 4 5 6 7 8 



12 

11 

10 

9 


Die Size .102 x .067 


Function Tabie 


inputs 

Output 

G 

A 

Y 

n 

WM 

Z 

H 


L 

iH 


H 


2 
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Octal Three-State Inverting Drivers LS240 

Electrical Characteristics 

The following conditions apply unless otherwise specified; 

Com’l TA = 0°Cto+70°C Vcc = 5.0V±5% (Min. = 4.75V Max. = 5.25V) 

Mil. TA = -55°Cto+125°C VCC = 5.0V±10% (Min.=4.50V Max. = 5.50V) 


Electrical Characteristics 


Parameters 

Test Conditions^ 

9LS/54LS 

9LS/74LS 

Units 

Min. 

Typ.2 

Max. 

Min. 

Typ.^ 

Max. 

VOH 

Vcc = Min.,ViH = 2.0V 

Io'h = -3.0mA, ViL = ViLMax. 

2.4 

3.4 


2.4 

3.4 


Volts 

Vcc= Min., 

Vil = 0.5V 

IOH = -12mA 

2.0 






IOH = -15mA 




2.0 



VOL 

Vcc= Min. 

IOL=12mA 


0.25 

0.4 


0.25 

0.4 

Volts 

IOL = 24mA 





0.35 

0.5 

ViH 

Guaranteed input logical HIGH 
voltagefor all inputs 

2.0 



2.0 



Volts 

ViL . 




0.7 



0.8 

Volts 

ViK 

Vcc = Min., ll = -18mA 



-1.5 



-1 .5 

Volts 

Vcc= Min. 

0.2 

0.4 


0.2 

0.4 


Volts 

lOZH 

Vcc = Max. 

Vih = 2.0V 

ViL = ViiMax. 

Vo = 2.7V 



20 



20 

uA 

lOZL 

Vo = 0.4V 



-20 



-20 

ll 

Vcc = Max., Vi = 7.0V 



0.1 



0.1 

mA 

IlH 

Vcc= Max., ViH = 2.7V 



20 

_ 


20 

uA 

III 

Vcc = Max., Vil = 0.4V 



-200 



-200 

uA 

Isc^ 

Vcc = Max. 

-50 


-225 

-50 


-225 

mA 

Icc 

Vcc= Max. 
Outputs open 

All Outputs HIGH 


13 

23 


13 

23 

mA 

All Outputs LOW 


26 

.44 


26 

44 

Outputs at Hi-Z 


29 

50 


29 

50 



Notes: 1 . For, conditions shown as Min. or Max., use the appropriate value specified under recommended operating conditions. 

2. All typical values are Vcc = 5.0\/,Ta= 25° C. 

3. Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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LS240 Octal Three-State Inverting Drivers 


Switching Characteristics (Vcc = 5.ov) 



-55° C 

+25° C 

+125°C 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 


Test Conditions: Cl = 45pF, Rl = 667 Ohms 


tPLH 




9.0 

14 

12 

18 

20 

30 

15 

23 


Test Conditions: Cl = S.OpF, Rl = 667 Ohms 


tPLZ 


Notes: 1 . Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

2. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

3. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. PRR ^ 1.0MHz, 
ZouT RiSOfi and tr < 2.5ns, tf < 2.5ns. 


15 

25 

10 

18 ^ 




LOAD CIRCUIT FOR 
THREE-STATE OUTPUTS 


VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE STATE OUTPUTS 


FROM OUTPUT 
UNDER TEST 



< 5kn OR 


OUTPUT 
CONTROL 
(LOW LEVEL 
ENABLING) 


WAVEFORM 1 ■ 


WAVEFORM 2 ■ 


SICLOSED 
S2 0PEN 


51 OPEN 

52 CLOSED 


''4 5V S, & Sj 

' 3V CLOSED 


Notes; 1. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

2. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

3. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. PRR < 1 . 0 MHz, Zqut 
and tf < 2.5ns, tf < 2.5ns. 
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Octal Three-State Buffers 


LS241 LS244 



Features 

■ Three-state outputs drive bus lines directly 

■ Hysteresis at inputs improve noise margin 

■ PNP inputs reduce D.C. loading on bus lines 

■ Data-to-output propagation delay times — 
18ns Max. 

■ Enable-to-output— 30ns Max. 

■ 20 pin hermetic and molded DIP packages 

Description 

The LS241 and LS244 are octal buffers 
fabricated using advanced low-power Schottky 
technology. 

Three-state outputs are provided to drive bus 
lines directly with an output sink current 
guaranteed at 1 2mA over the military range and 
24mA over the commercial range. Four buffers 
are enabled from one common lineand the other 
four from a second enable line. 

The LS241 has enable inputs of opposite 
polarity to allow use as a transceiver without 
overlap. The LS244 enables are of similar 
polarity for use as a unidirectional buffer in 
which both halves are enabled simultaneously. 

Improved noise rejection and high fan-out are 
provided by input hysteresis and low current 
PNP inputs. 

Function Tables 

LS241 


Pinout Diagrams 

I LS241 


20 19 18 17 16 15 14 13 12 11 


2G 

1Y1 

2Y4 

1Y2 

2A3 

1Y3 

2A2 

1Y4 

1G 



LS241 



2A1 

1A1 

2A4 

1A2 

2Y3 

1A3 

2Y2 

1A4 

2Y1 

2 

[£] 






9 


18 17 16 15 14 13 



2 3 4 5 6 7 8 

Die Size .102 x .067 
LS244 

vcc 

I201 M M M M R 


2G 

1Y1 

2Y4 

1Y2 

2A3 

1Y3 

2A2 

1Y4 

1G 



LS244 



2A1 

1A1 

2A4 

1A2 

2Y3 

1A3 

2Y2 

1A4 

2Y1 

2 


[i] 




li 

9 
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LS241 LS244 


Octal Three-State Buffers 


< 

I- 

O 



Electrical Characteristics 

The following conditions apply unless otherwise specified: 

Com’! TA = 0°Cto+70°C Vcc = 5.0V + 5% (Min. = 4.75V Max. = 5.25V) 

Mil. TA = -55°Cto+125°C Vcc = 5.0V + 10% (Min. = 4.50V Max. = 5.50V) 


Electrical Characteristics 


Parameters 

Test Conditions^ 

9LS/54LS 

9LS/74LS 

Units 

Min. 

Typ.2 

Max. 

Min. 

Typ.2 

Max. 

VOH 

Vcc= Min., ViH = 2.0V 
lOH - -3.0mA, ViL = ViiMax. 

■ 

m 

in 

m 

H 

■ 

Volts 

Vcc = Min., 

Vil = 0.5V 

IOH = -12mA 

2.0 






IOH = -15mA 




2.0 





IOL= 12mA 


n o^; 

0.4 


0.25 

0.4 

Voits 

lOL = 24mA 





0.35 

0.5 

ViH 

Guaranteed input logical HIGH 
voltage for all inputs 

2.0 



2.0 



Volts 

ViL 




0.7 



0.8 

Volts 

ViK 

Vcc= Min., li = -18mA 



-1.5 



-1.5 

Volts 


Vcc = Min. 

0.2 

0.4 


0.2 

0.4 


Volts 

lOZH 

Vcc= Max. 

Vih = 2.0V 

ViL = ViiMax. 

Vo = 2.7V 



20 



20 

uA 

lOZL 

Vo = 0.4V 

■ 


-20 

■ 


-20 

ll 

Vcc = Max., Vi = 7.0V 



0.1 



0.1 

mA 

IlH 

Vcc = Max., ViH = 2.7V 



20 



20 

uA 

III 

Vcc = Max., ViL = 0.4V 



-200 



-200 

uA 

Isc^ 

Vcc = Max. 

-50 


-225 

:Bi 


-225 

mA 

Icc 

Vcc = Max. 
Outputs open 

All Outputs HIGH 


13 

23 


13 

23 

mA 

All Outputs LOW 


27 

46 


27 

46 

Outputs at Hi-Z 


32 

54 


32 

54 


Notes; 1 . For conditions shown as Min. or Max., use the appropriate value specified under recommended operating conditions. 

2. All typical values are Vcc = 5.0V, Ta = 25° C, 

3. Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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Octal Three-State Buffers 


Switching Characteristics (Vcc = 5.ov) 


LS241 LS244 




Parameters 

-55° C 

+25° C 

+125° C 

Units 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 


Test Conditions: Cl = 45pF, Rl = 667 Ohms. 


tPLH 



12 

18 

12 

18 

20 

30 

15 

23 


15 

25 

10 

18 




Test Conditions: Cl = S.OpF, Rl = 667 Ohms 


tPLZ 


Notes: 1 . Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

2. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

3. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

4. Pulse generator characteristics; PRR < 1.0MHz, Zout ft; 50 Ohms, tr <15ns, tf < 6ns. 

5. When measuring tPLH, switches Si and S 2 are closed. 


Logic Diagram 



LOAD CIRCUIT FOR 
THREE-STATE OUTPUTS 


VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 



OUTPUT . 
CONTROL 
(LOW LEVEL 
ENABLING) 


>4 5V S, &S 2 
CLOSE dI 


Notes; 1. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

2. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

3. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

4. Pulse generator characteristics: PRR « 1.0MHz, Zqut “ *r ^ IBns, tf « 6ns. 

5. When measuring tpLn *PHL' switches Sf and S 2 are closed. 
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LS242 LS243 

Features 

■ Three-state outputs drive bus lines directly 

B m Hysteresis at inputs improve noise margin 

■ PNP inputs reduce D.C. loading on bus lines 

■ Data-to-output propagation delay times— 
18ns Max. 



■ Enable-to-output— 30ns Max. 

■ LS242 and LS243 are specified at 48mA 
output current 

Description 

The LS242 and LS243 are quad bus trans- 
ceivers designed for asynchronous two-way 
communications between data buses. 

The LS242 and LS243 have the two 4-line data 
paths connected input-to-output on both sides 
to form an asynchronous transceiver/buffer 
with complementing enable inputs. The LS242 
is inverting, while the LS243 presents non- 
inverting data at the outputs. 

Three-state outputs are provided to drive bus 
lines directly with an output sink current 
guaranteed at 12mA over the military range and 
24mA over the commercial range. 

Improved noise rejection and high fan-out are 
provided by input hysteresis and low current 
PNP inputs. 


Function Tables 

LS242 


CONTROL ! 

DATA 

INPUTS 

OUTPUTS 

GAB 

GBA 

A B 

H 

H 

0 1 

L 

H 

* 

H 

L 

ISOLATED 

L 

L 

1 0 


I = Input H = HIGH 

0 = Output L = LOW 

"O = Inverting Output 


LS243 


CONTROL 

DATA 

INPUTS 

OUTPUTS 

GAB 

GBA 

A B 

H 

H 

0 1 

L 

H 

* * 

H 

L 

ISOLATED 

L 

L 

1 O 


‘Possible destructive oscillation may occur if the transceivers are enable in both 
directions at once 


Quad Bus Transceivers with 
Three-State Outputs 


Pinout Diagram 


LS242 


Vcc 




2 
NC 

Die Size. 102 X. 067 


LS243 


Vcc 



GND 



2 

NC 

Die Size. 102 X. 067 
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Quad Bus Transceivers with 
Three-State Outputs 

Electrical Characteristics 

The following conditions apply unless otherwise specified: ~ 

Com’l TA = 0°Cto+70°C Vcc = 5.0V + 5% (Min. = 4.75V 

Mil. TA = -55°Cto+125°C Vcc = 5.0V + 10% (Min.=4.50V 

Electrical Characteristics 


LS242 LS243 



Max. = 5.25V) 
Max. = 5.50V) 


O 


Parameters 

Test Conditions^ 

9LS/54LS 

9LS/74LS 

Units 

Min. 

Typ.2 

Max. 

Min. 

Typ.2 

Max. 

VOH 

Vcc= Min., ViH = 2.0V 
lOH = -3.0mA, ViL = ViLMax. 

2.4 

3.4 


2.4 

3.4 


Volts 

Vcc= Min., 

Vil = 0.5V 

lOH = -12mA 

2.0 






IOH = -15mA 




2.0 



VOL 

Vcc = Min. 

lOL = 12mA 


0.25 

0.4 


0.25 

0.4 

Volts 

lOL = 24mA 





0.35 

0.5 

VIH 

Guaranteed input logical HIGH 
voltagefor all inputs 

2.0 



2.0 



Volts 

ViL 




0.7 



0.8 

Volts 

ViK 

Vcc = Min., Ii = -18mA 



-1.5 



-1 .5 

Volts 


Vcc = Min. 

0.2 

0.4 


0.2 

0.4 


Volts 

lOZH 

Vcc= Max. 

Vih = 2.0V 

ViL = ViLMax. 

Vo = 2.7V 



20 



20 

uA 

lOZL 

Vo = 0.4V 



-20 



-20 

h 

Vcc = Max., Vi^ 7.0V 



0.1 



0.1 

mA 

IlH 

Vcc = Max., ViH = 2.7V 



20 



20 

uA 

Ml 

Vcc = Max., ViL = 0.4V 



-200 



-200 

uA 

Isc^ 

Vcc = Max. 

-50 


-225 

-50 


-225 

mA 

o 

o 

All Outputs HIGH 


22 

38 


22 

38 

mA 

All Outputs LOW 


29 

50 


29 

50 

Outputs at Hi-Z (LS242) 


29 

50 


29 

50 

Outputs at Hi-Z (LS243) 


32 

54 


32 

54 


Notes; 1 . For conditions shown as Min. or Max., use the appropriate value specified under recommended operating conditions. 

2. All typical values are Vcc = 5.0V, Ta = 25® C. 

3. Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

4. For LS242 and LS243 Icc is measured with transceivers enabled in one direction only, or with all transceivers disabled. 
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LS242 LS243 


Quad Bus Transceivers with 
Three-State Outputs 


LS242 Switching Characteristics (Vcc = s.ov) 


Parameters 

-55° C 

+25° C 

+125° 

Units 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Test Conditions: Cl = 45pF, Rl = 667 Ohms 

tPLH 





9.0 

14 




ns 

tPHL 





12 

18 




ns 

tPZL 





20 

30 




ns 

tPZH 

1 





15 

_j 

23 




ns 

1 

Test Conditions: Cl = S.OpF, Rl = 667 Ohms 

tPLZ 





15 

25 




ns 

tPHZ 





10 

18 




ns 


LS243 Switching Characteristics (Vcc = 5.ov) 


Parameters 

-55° C 

+25° C 

+125° C 

Units 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Test Conditions Cl = 45pF, Rl = 667 Ohms 

tPLH 





12 

18 




ns 

tPHL 





12 

18 




ns 

tPZL 





20 

30 




ns 

tPZH 





15 

23 




ns 

Test Conditions: Cl =5.0pF, Rl = 667 Ohms 

tPLZ 





15 

25 




ns 

tPHZ 





10 

18 




ns 


Logic Diagram 



10 

530 


RAYTHEON 


©iC MASTER 1979 





























































LS273 


Octal D-Type Flip-Flop with Clear 


Features 

■ Contains eight flip-flops with single-rail 
outputs 

■ Buffered clock and direct clear inputs 

■ Individual data input to each flip-flop 

Description 

These monolithic, positive-edge-triggered flip- 
flops utilize TTL circuitry to implement D-type 
flip-flop logic with a direct clear input. 

Information at the D inputs meeting the setup 
time requirements is transferred to the Q 
outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a particular 
voltage level and is not directly related to the 
transition time of the positive-going pulse. 
When the clock input is at either the high or low 
level, the D input signal has no effect at the 
output. 

These flip-flops are guaranteed to respond to 
clock frequencies ranging from 0 to 30MHz 
while maximum clock frequency is typically 
40MHz. Typical power dissipation is 10mW 
fortheLS273. 


Function Table 

(Each Flip-Flop) 


Inputs 

Output 

Clear 

Clock 

D 

Q 

L 

X 

X 

L 

H 

t 

H 

H 

H 

t 

L 

L 

H 

L 

X 

Qo 


Pinout Diagram 



CLEAR 1Q ID 2D 2Q 3Q 3D 4D 4Q GND 

positive logic: see function table 


17 1615 14 

13 
12 


11 
10 

9 
8 

4 5 6 7 

Die Size. 078 X. 071 



ji 

< 

H 


O 



Logic Diagram 
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LS273 Octal D-Type Flip-Flop with Clear 


Recommended Operating Conditions 


Supply voltage, Vcc 


High-Level Output Current, Ioh 


Low-Level Output Current, Iol 


Clock Frequency, fciock 


Width of Clock or Clear Pulse, tw 


Set-Up Time, tsu 



Data input 

20 t 

Clear Inactive State 

25 t 


Data Hold Time, th 


Operating Free-Air Temperature, Ta 


t The arrow indicates that the rising edge of the clock pulse is used for reference. 


Electrical Characteristics 



9LS/54LS273 


Test Conditions 



Parameter 


ViH 


ViL 


VlK 


VOH 


Vcc = Min., Ir= -18mA 


Vcc = Min., ViH = 2.0V 
ViL = ViLMax., lOH = -400uA 


Vcc = Min., ViH = 2.0V Iol = 4mA 
ViL=ViLMax. Iol = 8mA 


Vcc= Max., Vi = 7.0V 


Vcc = Max., Vi = 2.7V 


Vcc= Max., Vi = -0.4V 


Vcc = Max. 


Vcc = Max. 


Notes: 1 . For conditions shown as Min or Max . use the appropriate value specified under recommended operating conditions 

2 All typical values are at Vcc = 5 0V Ta = 25°C 

3 Not more than one output should be shorted at a time and duration of short circuit should not exceed one second. 

4, With all outputs open and 4.SV applied to all data and clear inputs. Icc is measured after a momentary ground, then 4 5V is applied 
to clock 


9LS/74LS273 


Min. Typ.^ Max. 


0.25 

0.4 

0.35 

0.5 




Switching Characteristics (Vcg = 5.ov) 






















































































































































8-Bit Universal Shift/Storage Registers LS299 


Features 

■ Multiplexed inputs/outputs provide improved 
bit density 

■ Four modes of operation; 

Hold (store) Shift Left 
Shift Right Load Data 

■ Operates with outputs enabled or at high Z 

■ 3-state outputs drive bus lines directly 

■ Can be cascaded for n-bit word lengths 

■ 54LS299 and 74LS299 are similar but have 
synchronous clear 

■ Guaranteed shift (clock) frequency— 35MHz 

■ Typical power dissipation— 175mW 

Description 

These Schottky TTL eight-bit universal 
registers feature multiplexed inputs/outputs to 
achieve full eight bit data handling in asingle20- 
pin package. Two function-select inputs and 
two output-control inputscan be used tochoose’ 
the modes of operation listed in the function 
table. 

Synchronous parallel loading is accomplished 
by taking both function-select lines, SO and S1 , 
high. This places the three-state outputs in a 
high-impedance state, which permits data that 
is applied on the input/output lines to beclocked 
into the register. Reading out of the register can 
be accomplished while the outputs are enabled 
in any mode. A direct overriding input is 
provided to clear the register whether the 
outputs are enabled or off. 


Pinout Diagram 
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LS299 
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o 
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8-Bit Universal Shift/Storage Registers 


Function Table 


Mode Clear 


Clear 


Function 

Select 


SI SO 


Shift 

Right 

Shift 

Left 

Load 



Inputs 


Output 

Control Clock 
G1t G2t 


L 

L 

L 

L 

L 

L 

L 

L 

X 


inputs/Outputs 


A/Qa B/Qb C/Qc D/Qd E/Qe F/Qf G/Qg H/Qh Qa' Qh' 


SL SR 


X 

X 


QAd Qbo QCn Qon QEn Qpn QGn 


QBo QCn QDd QEn QPn QGh Qhn 


a b c 


Qa' 

Qh' 

L 

L 

L 

L 

Qao Qho 

Qao Qho 

H 

QGn 

L 

QGn 

QBn 

H 

QBn 

L 

a 

h 


fWhen one or both output controls are high the eight input/output terminals are disabled to the high-impedance state; however, sequential 
operation or clearing of the register is not affected. 

a . . . h = the level of the steady-state input at inputs A through H, respectively. These data are loaded into the flip-flops while the flip-flop 
outputs are isolated from the input/output terminals. 


Recommended Operating Conditions 


9LS/54LS299 


Min. Nom. Max. 


Supply Voltage, Vcc 


9LS/74LS299 

Min. Nom. Max. Units 


QAthru Qh 


Qa' or Qh' 


Qa thru Qh 


Qa' or Qh' 



High-Level Output 
Current, Ioh 


Low-Level Output 
Current, Iol 


Clock Frequency, fciock 


Width of Clock Pulse, 
tw(clock) 


Width of Clear Pulse, 
tw(clear) 


Setup Time, Tsu 


Hold Time, th 


Operating Free-Air Temperature, T a 


‘Data includes the two serial inputs and the eight input/output data lines. 


Clock High 

20 

Clock Low 

20 

Clear Low 

20 

Select 

10 t 

High-Level* 

20 t 

Low-Level* 

20 t 

Clear Inactive 

State 

20 t 

Select 

10 t 

Data* 

0 t 
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8-Bit Universal Shift/Storage Registers 


Electrical Characteristics 


Test Conditions^ 


9LS/54LS299 


Min. Typ.2 


LS299 



Parameter 

ViH 

ViL 

ViK 

VCH 

QAthru Qh 


Qa' or Qh' 

VCL 

QAthru Qh 

Qa' or Qh' 

ICZH 

QAthru Qh 

ICZL 

QAthru Qh 







so, SI 


A thru H 


Any other 


A thru H, 
SO, SI 


Any other 


SO, SI 


Any other 


QAthru Qh 


Qa' or Qh' 


Vcc= Min., Ii = -18mA 


Vcc= Min., ViH = 2.0V 
ViL = ViiMax., loH = Max. 


Vcc=Min., IOL = 12mA 
Vih = 2.0V loL = 24mA 
VlL = ViLMax. loL = 4mA 
lOL = 8mA 


Vcc = Max., ViH = 2.0V 
Vo = 2.7V 


Vcc = Max., ViH = 2.0V 
Vo = 0.'4V 


Vi "7.0V 
Vcc= Max. Vi = 5.5V 
Vi "7.0V 


Vcc = Max., Vi " 2.7V 


Vcc = Max., Vi " 0.4V 


Vcc "Max. 


Vcc "Max. 


9LS/74LS299 

Min. Typ.^ Max. Units 


Volts 


0.8 Volts 


-1 .5 Volts 


Volts 


Notes: 1 . For conditions shown as Min. or Max., use the appropriate value specified under recommended operating conditions. 

2. All typical values are at Vcc = 5.0V, Ta = 25° C. 

3. Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 


Schematics of Inputs and Outputs 


EQUIVALENT OF EACH INPUT 



SO. SI ; Rgp= 9kQNOM 
All other inputs: Reo® 18 kO NOM 


.RAYTHEON 


TYPICAL OF OUTPUTS 

TYPICAL OF OUTPUTS 

Qa thru Qh 

Qa- thru Qh- 

100 n NOM;: 

r' 

izostnomI 





^ OUTPUT 

^ — -i OUTPUT 


/A . 
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LS299 8-Bit Universal Shift/Storage Registers 


Jl 

< 

H 

O 

O 


Switching Characteristics (Vcc = 5V) 

I I From foT T -55° C +25° C +125° C 


Parameter (Input) (Output) Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 



* For testing fmax, all outputs are loaded simultaneously, each with Cl and Rl as specified for the propagation times. 


Logic Diagram 
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8-Bit Shift/Storage Register 
with Synchronous Clear 

Features 

■ Three-state outputs 

■ Multiplexed serial data input 
!■ Sign extend function 

■ Advanced low-po\A/er Schottky processing 

Description 

The LS322 is an eight-bit serial/parallel register 
built using advanced Lov\/-Power Schottky 
processing. The device features an eight-bit 
parallel multiplexed input/output portto provide 
Improved bit density in a 20-pin package. Data 
may be loaded into the device in a serial manner 
from either input Da or Db. A serial output, 
Qo, is also provided. 

The LS322 is specifically designed for 
operation with the LS384 serial/parallel two’s 
complement multiplier and provides the sign 
extend function required for this device. 

When the Register Enable (RE) input is HIGH, 
the register will retain its current contents. 
Synchronous parallel loading is accomplished 
by applying a LOW to RE and applying a LOW to 
the Serial/Parallel (S/P) input. This places the 
three-state outputs in the high-impedance state 
independent of OE and allows data that is 
applied on the input/output lines (DYj) to be 
clocked into the register. When the S/P input is 
HIGH, the device will shift right. The Sign Extend 
(SE) input is used to repeat the sign in the 07 
flip-flop. Thisoccurs whenever^ is LOW when 
the SHIFT mode is selected. When SE is HIGH, 
the serial two-input multiplexer is enabled. 
Thus, either Da or Db can be selected 
to load data serially. The register changes 
state on the LOW-to-HIGH transition of the 
clock. A clear input (CLR) is used to 
asynchronously reset all flip-flops when a 
LOW is applied. 


LS322 



Pinout Diagram 



Note: Pin 1 is marked for orientation. 


18 17 16 15 14 13 12 



3 4 5 6 7 8 

Die Size .095 X. 114 


Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Units 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Supply Voltage Vcc 

4.5 

5.0 

5.5 

4.75 

5.0 

5.25 

Volts 

High-Level Output 
Current lOH 

Qo 



-0.44 



-0.44 

mA 

DYi 



-1.0 



-2.6 

Low-Level Output Current Iol 


4 

8 


4 

8 

mA 

Operating Free Air Temperature 

-55 


125 

0 


70 
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LS322 


8-Bit Shift/Storage Register 
with Synchronous Ciear 


Electrical Characteristics 


Parameters 




Test Conditions^ 


9LS/74LS 


Min. Typ.=^ Max. 


9LS/54LS 


Min. Typ.* Max. 


Vcc = Min. 

ViN = ViHorViL 


Vcc = Min. 

ViN = ViHorViL 


Qo, lOH = -440uA 


DYi, IOH = -2.6mA 


lOL = 4.0mA 


lOL = 8.0mA 


Guaranteed input logical HIGH 
voltage for all inputs 


Guaranteed input logical LOW 
voltage for all inputs 


Vcc= Min., I IN = -18mA 


SE 

Vcc = Max., ViN = 0.4V S 

Others 


I 


Vcc = Max., ViN 2.7V 
(Except DYi) 


Vcc = Max., Vin = 5.5V 
(Except DYi) 


SE 


S 


Others 


SE 


S 


Others 


Vcc = Max. 


Vcc= Max. 


Vcc= Max. 


Vo = 2.4V 


Vo = 0.4V 



Notes; 1 . For conditions shown as Min. or Max., use the appropriate value specified under Electrical Characteristics fortheapplicabledevice type. 

2. Typical limits are at Vcc = 5.0V, 25° C ambient and maximum loading. 

3. Actual input currents = Unit Load Current x Input Load Factor (See Loading Rules). 

4. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second. 
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8-Bit Shift/Storage Register 

with Synchronous Clear LS322 


Switching Characteristics (vcc = s.ov) 


Parameters 



From 

(Input) 

To 

(Output) 

-55° C 

+25° C 

+125°C 

Units 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Test Conditions: Cl = SOpF, Rl = 2.0kOhms 

tPLH 

Clock 

DYi 





16.5 

24 




ns 

tPHL 





18 

26 




tPHL 

Clear 

DYi 





23 

30 




ns 

tPLH 

Clock 

Qo 





16.5 

24 




ns 

tPHL 





18 

26 




tPHL 

Clear 

Qo 





23 

30 




ns 

Test Conditions: Cl = 5pF, Rl = 2.0kOhms 

tZH 

OE 

DYi 





13 

21 




ns 

tZL 





18 

26 




tHZ 





13 

21 




tLZ 





18 

26 




tZH 

SER/PAR 

DYi 





18 

26 




ns 

tZL 





23 

32 




tHZ 





18 

26 




tLZ 





23 

32 




ts 

Set Up Time RE to Clock 




20 






ns 

ts 

Set Up Time SE to Clock 




10 






ts 

Set Up Time S to Clock 




15 






ts 

Set Up Time DA/Deto Clock 




15 






ts 

Set Up Time DYi to Clock 




15 






ts 

Clear Recovery to Clock 




8.0 






ts 

Set Up Time S/P to Clock 




15 






ns 

th 

Hold Time Any Input 




0 






th 

Clear Hold Time 




0 






ns 

tpw 

Clock Pulse Width HIGH 




8.0 






ns 

Clock Pulse Width LOW 




8.0 






tpw 

Clear Pulse Width 




20 






ns 

f max 

Max. Clock Frequency 




50 

70 





MHZ 


I 
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LS323 8-Bit Universal Shift/Storage Registers 

Features 

■ Multiplexed inputs/outputsprovideimproved 
bit density 

■ Four modes of operation: 

Hold (store) Shift Left 
Shift Right Load Data 

■ Operates with outputs enabled or at high Z 
o ■ 3-state outputs drive bus lines directly 

m Can be cascaded for n-bit word lengths 
S* ■ Typical power dissipation— 175mW 

■ Guaranteed shift (clock) frequency— 35MHz 

■ 9LS/54LS299 and 9LS/74LS299 are similar 
but have direct overriding clear 

Description 

These Low-Power Schottky eight-bit universal 
registers feature multiplexed inputs/outputs to 
achieve full eight-bit data handling in a single 
20-pin package. Two function-select inputsand 
two output-control inputscanbeusedtochoose 
the modes of operation listed in the function 
table. Synchronous parallel loading is 
accomplished by taking both function-select 
lines, SO and S1, high. This places the three- 
state outputs in a high-impedance state, which 
permits data that is applied on the input/output 
lines to be clocked into the register. Reading out 
of the register can be accomplished while the 
outputs are enabled in any mode. The clear 
function is synchronous and a low level at the 
clear Input clears the register on the next low-to- 
high transition of the clock. 


Pinout Diagram 
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8-Bit Universal Shift/Storage Registers 



Mode Clear 


Shift 

Right 


Shift 

Left 


Load 


Function Table 


Function 

Select 


S1 SO 


Inputs 


Output 

Control 


G1t I G2t 


Inputs/Outputs 



Serial 


SL SR 


A/Qa B/Qb C/Qc D/Qd E/Qe F/Qf G/Qg H/Qh Qa' Qh 





L Qah QBh QCn QDr Qed Qfn QGd 


QBd QCn QDd QEd Qpn QGn QHn H 
QBp QCn QOn QEn QPn QGn QHn L 


abode f gh 


Qao Qho 
Qao Qho 

H 

QGn 

L 

QGn 

QBn 

H 

QBn 

L 

a 

h 


tWhen one or both output controls are high the eight input/output terminals are disabled to the high-impedancestate; however, sequential 
operation or clearing of the register is not affected. 

a . . . h = the level of the steady-state input at inputs A through H, respectively. These data are loaded into the flip-flops while the flip-fipp 
outputs are isolated from the input/output terminals. 


Switching Characteristics (Vcc = 5V) 



-55° C 

+25° C 

+125°C 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 


Test Conditions: Cl = 15pF, Rl = 2KOhms 


fmax 


tPLH Clock QA'orQH' 


Test Conditions: Cl = 45pF, Rl = 665 Ohms 



Clock 

QAthru Qh 

G1,G2 

QAthru Qh 



Test Conditions: Cl = 5pF, Rl = 665 Ohms 


tPHZ 

G1,G2 

QAthru Qh 

tPLZ 




35 50 


15 25 


15 25 


15 25 


15 25 


20 35 


20 35 



15 

25 

15 

25 




Notes: 1. Por testing fmax, all outputs are loaded simultaneously, each with Cl and Rl as specified for the propagation times. 
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Octal D-Type Transparent Latches 

and Edge-Triggered Flip-Flops LS373 LS374 


Features 

■ Choice of 8 latches or 8 D-type flip-flops in a 
single package 

■ 3-state bus-driving outputs 

■ Full parallel-access for loading 

■ Clock/Enable input has hysteresisto improve 
noise rejection 

■ 54LS363 and 74LS364 are similar but have 
higher VoH for MOS interface 

Description 

These 8-bit registers feature totem-pole three- 
state outputs designed specifically for driving 
highly-capacitive or relatively low-impedance 
loads. The high-impedance third state and 
increased high-logic-level drive provide these 
registers with the capability of being connected 
directly to and driving the bus lines in a bus- 
organized system without need for interface or 
pull-up components. They are particularly 
attractive for implementing buffer registers, I/O 
ports, bi-directional bus drivers, and working 
registers. 

The eight latches of the LS373 are transparent 
D-type latches meaning that while the enable 
(G) is high theQoutputswillfollowthedata(D) 
inputs. When the enable is taken low the output 
will be latched at the level of the data that 
was setup. 

The eight flip-flops of the LS374 are edge- 
triggered D-type flip flops. On the positive- 
transition of the clock, the Q outputs will be set 
to the logic states that were setup atthe D inputs. 

Schm itt-trigger buffered inputs at the 
enable/clock lines simplify system design as AC 
and DC noise rejection is improved by typically 
400mV due to the input hysteresis. A buffered 
output control input can be used to place the 
eight outputs in either a normal logic state (high 
or low logic levels) orahigh-impedance state. In 
the high-impedance state the outputs neither 
load nor drive the bus lines significantly. 

The output control does not affect the internal 
operation of the latches or flip-flops. That is, the 
old data can be retained or new data can be 
entered even while the outputs are off. 

I^AYTHEON^ 
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Octal D-Type Transparent Latches 
and Edge-Triggered Flip-Flops 


LS373 LS374 


LS373 Function Table LS374 Function Table 


Output 

Control 

Enable 

G 

D 

Output 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

QO 

H 

X 

X 

Z 


Output 

Control 

Clock 


Output 

L 

t 

H 

H 

L 

t 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Z 



Recommended Operating Conditions 



9LS/54LS 

9LS/74LS 

Units 

Min. 

Nom. 

Max. 

Min. 

Nom. 

Max. 

Supply Voltage, Vcc 

4.5 

5 


4.75 

5 

5.25 

Volts 

High-Level Output Voltage, VoH 



5.5 



5.5 

V 

High-Level Output Current, lOH 



-1 



-2.6 

mA 

Width of Clock Pulse, 

tw(clock) 

High 

15 



15 



ns 

Low 

15 



15 



Data Setup 

Time, tsu 

LS373 

0 i 



0 1 



ns 

LS374 

20 1 



20 t 



Data Hold 

Time, th 

LS373 

lOj 



lOi 



ns 

LS374 

Of 



0 t 



Operating Free-Air Temperature, Ta 

-55 


125 

0 


70 

°C 


f ^The arrow indicates the transition of the clock/enable input used for reference; f for the low-to-high transition, | forthehigh-to-low 


transition. 

Schematic of Inputs and Outputs 


LS373 
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Octal D-Type Transparent Latches 
and Edge-Triggered Flip-Flops 



LS373 LS374 



9LS/54LS 


Min. Typ.2 Max. 




Electrical Characteristics 


Parameter 


ViH 


ViL 


ViK 


VOH 


Vcc= Min., Ii = -18mA 


Vcc = Min., ViH = 2.0V 
ViL = ViiMax., loH = Max. 


Vcc = Min., ViH = 2.0V Iol = 12mA 
ViL = ViLMax. Iol = 24mA 


Vcc = Max., ViH = 2.0V 
Vo = 2.7V 


Vcc = Max., ViH = 2.0V 

Vo = 0.4V 


Vcc = Max., Vi = 7.0V 


Vcc = Max., Vi = 2.7V 


Vcc = Max., Vi = 0.4V 


Vcc= Max. 


Vcc -Max. 

Output control at 4.5V I LS374 


Notes; 1 . For conditions shown as Min. or Max., use the appropriate value specified under recommended operating conditions. 

2. All typical values are at Vcc -5.0V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of short circuit should not exceed one second. 

4. With all outputs open and 4.5V applied to all data and clear inputs, Icc is measured after a momentary ground, then 4.5V is applied 
to clock. 


Typical Application Data 


OUTW/T 
CONTROL 1 


MOIRECTIONAL 
DATA RUt 1 


RIDIRECTIONAL RUt DRIVER 



EXCHANGE 

CLOCK 


RIDIRECTIONAL 
DATA aUS 2 


CLOCK 2 H 1 J 

CLOCK CIRCUIT FOR RUt EXCHANGE 


EXFANDARLE 44NORDGY4GIT GENERAL REGISTER FILE 

, J ^ -S374 


IT* 

YS 


Y1 

A 





OUTPUT 
CONTROL 2 



YO Y1 Y2 Y3 
AS. O 

clBEk ~| r 

SELECT 
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Octal D-Type Transparent Latches 
LS373 LS374 and Edge-Triggered Flip-Flops 


LS373 Switching Characteristics (Vcc = 5V) 


Parameter 

From 

(Input) 

To 

(Output) 

-55® C 

+25® C 

+125®C 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Test Conditions: Cl = 45pF, Rl = 667 Ohms 

fmax 












MHz 

tPLH 

Data 

Any Q 





12 

18 




ns 

tPHL 





12 

18 




tPLH 

Clock or 

Enable 

Any Q 





20 

30 




ns 

tPHL 





18 

30 




tPZH 

Output 

Control 

Any Q 





15 

28 




ns 

tPZL 



^ 


25 

36 




Test Conditions: Cl = 5pF, Rl = 667 Ohms 

tPHZ 

Output 

Control 

Any Q 





12 

20 



. 

ns 

tPLZ 





15 

25 



. 


LS374 Switching Characteristics (vcc = 5V) 


Parameter 

From 

(Input) 

To 

(Output) 

-55® C 

+25® C 

+125® C 

Unit 

Min. 

Typ. 

Max. 



Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Test Conditions: Cl = 45pF, Rl = 667 Ohms 

fmax 






35 

50 





MHz 

tPLH 

Data 

Any Q 










ns 

tPHL 










tPLH 

Clock or 

Enable 

Any Q 





15 

28 




ns 

tPHL 





19 

28 




tPZH 

Output 

Control 

Any Q 





20 

28 




ns 

tPZL 





21 

28 



I 

Test Conditions: Cl = 5pF, Rl = 667 Ohms 

tPHZ 

Output 

Control 

Any Q 





12 

20 




ns 

tPLZ 





14 

25 





Notes: 1. Maximum clock frequency is tested with all outputs loaded. 
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Octal D-Type Transparent Latches 

and Edge-T riggered Flip-Flops LS373 LS374 



JL 

< 

H 

O 

Q 
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LS377 


Octal D-Type Flip-Flops with Enable 


Ji 

< 

I- 

O 

Q 


Features 

■ LS377 contains eight flip-flops with single- 
rail outputs 

■ Individual data input to each flip-flop 


Description 

These monolithic, positive-edge-triggered flip- 
flops utilize TTL circuitry to implement D-type 
flip-flop logic with an enable input. The LS377 is 
similar to the LS273, but features a common 
enable instead of a common clear. 


Information at the D inputs meeting the setup 
time requirements is transferred to the Q 
outputs on the positive-going edge of the clock 
pulse if the enable input G is low. Clock 
triggering occurs at a particular voltage level 
and isnotdirectlyrelatedtothetransitiontimeof 
the positive-going pulse. When theclockinputis 
at either the high or low level, the D input signal 
has no effect at the output. The circuits are 
designed to preventfalseclocking by transitions 
at the G input. 

These flip-flops are guaranteed to respond to 
clock frequencies ranging from 0 to 30MHz 
while maximum clock frequency is typically 
40MHz. Typical power dissipation is 10mW per 
flip-flop. 


Pinout Diagram 


V(.f. 8Q 8D 7D 7Q 6Q 6D 5D 5Q CLOCK 



17 16 15 14 



4 5 6 7 


Die Size .078 x .071 


Function Table 

(Each flip-flop) 


Inputs 

Out 

puts 

G 

Clock 

Data 

Q 

Q 

H 

X 

X 

Qo 

Qo 

L 

t 

H 

H 

L 

L 

t 

L 

L 

H 

X 

L 

X 

Qo 

Qo 


28 

548 


®IC MASTER 1979 





Octal D-Type Flip-Flops with Enable 


LS377 


Recommended Operating Conditions 




! 9LS/54LS 

9LS/74LS 




Min. 

Nom. 

Max. 

Min. 

Nom. 

Max. 

Unit 

Supply voltage, Vcc 

4.5 

5 

5.5 

4.75 

5 

5.25 

Volts 

High-Level Output Current, loH 



-400 



-400 

uA 

Low-Level Output Current, Iol 



4 



8 

mA 

Clock Frequency, fciock 

0 


30 

0 


30 

MHz 

Width of Clock or Clear Pulse, tw 

20 



20 



ns 


Data input 

20 t 



20 t 




Set-Up Time, tsu 

Enable Active-State 

25 t 



25 t 



ns 


Enable Inactive-State 

10 t 



10 t 




Hold Time, th 

5 t 



5 t 



ns 

Operating Free-Air Temperature, Ta 

-55 


125 

0 


70 

°C 


f The arrow indicates that the rising edge of the clock pulse is used for reference. 


Electrical Characteristics/Over Operating Range 


Parameter 

Test Conditions^ 

9LS/74LS 

9LS/54LS 

Unit 

Min. 

Typ.2 

Max. 

Min. 

Typ.2 

Max. 

VlH 


2 



2 



Volts 

VlL 




0.7 



0.8 

Volts 

ViK 

Vcc= Min., Ii = -18mA 



-1.5 



-1.5 

Volts 

VOH 

Vcc = Min., Vih = 2.0V 

ViL = ViiMax., loH = -400uA 

2.5 

3.5 


■ 

3.5 


Volts 

VOL 

Vcc= Min., ViH = 2.0V 
ViL = ViLMax. 

Iol = 4mA 


0.25 

0.4 


0.25 

0.4 

Volts 

Iol = 8mA 





0.35 

0.5 

h 

Vcc = Max., Vi = 7.0V 



0.1 



0.1 

mA 

IlH 

Vcc = Max., Vi = 2.7V 



20 



20 

uA 

Ml 

Vcc = Max., Vi = -0.4V 



-0.4 



-0.4 

mA 

los^ 

Vcc = Max. 

-20 


-100 

-20 


-100 

mA 

lcc'‘ 

Vcc = Max. 


17 

28 


17 

28 

mA 


Notes; 1 . For conditions shown as Min. or Max., use the appropriate value specified under reconnmended operating conditions. 

2. All typical values are at Vcc = 5.0V, Ta = 25° C. 

3. Not more than one output should be shorted at a time and duration of short circuit should not exceed one second. 

4. With all outputs open and 4.5V applied to£ill data and clear inputs, Ice is measured aftera momentary ground, then 4.5V isapplied 
to clock. 
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Switching Characteristics (Vcc = 5V) 


Parameters 

-55° C 

+25° C 

+125°C 

Units 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Test Conditions: Cl = 15pF, Rl = 2kOhms 

fmax. 




30 

40 





MHz 

tPLH 





17 

27 




ns 

tPHL 





18 

27 





ns 


^AYTHEOtjl 
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DIGITAL 










8-Bit Serial/Parallei T wo’s 
Complement Multiplier 

Description 

The LS384 is an 8-bit by 1-bit sequential logic 
element that performs digital rriultiplication of 
two numbers represented in two’s complement 
form to produce a two’s complement product 
without correction by using Booth’s algorithm 
internally. The device accepts an 8-bit 
multiplicand (X input) and stores this data in 
eight internal latches. The X latches are 
controlled via the clear input. When the clear 
input is LOW, all internal flip-flops are cleared 
and the X latches are opened to accept new 
multiplicand data. WhentheclearinputisHIGH, 
the latches are closed and are insensitive to X 
input changes. 

The multiplier word data is passed by the Y input 
in a serial bit stream— least significant bit first. 
The product is clocked out the S output least 
significant bit first. 

The multiplication ofanm-bit multiplicand by an 
n-bit multiplier results in an m + n bit product. 
The LS384 must be clocked for m + n clock 
cycles to produce this two’s complement 
product. Likewise, the n-bit multiplier (Y-input) 
sign bit data must be extended forthe remaining 
m-bits to complete the multiplication cycle. 

The device also contains a K input so that 
devices can be cascaded for longer length X 
words. The sum (S) output of the device is 
connected to the K input of the succeeding 
device when cascading. Likewise, a mode input 
(M) is used to indicate which devicecontainsthe 
most significant bit. The mode input is wired 
HIGH or LOW depending on the position of the 
8-bit slice in the total X word length. 


Recommended Operating Conditions 


LS384, 

Pinout Diagram I 


Vcc Y X 4 X 5 X 6 X 7 K M 



CLR X 3 X 2 Xi Xo S CP GND 


1 16 15 



6 7 8 9 10 


Die Size: .141 x .088 



c 

o 

a> 

sz 

+-» 

CO 

DC 



9LS/54LS 

9LS/74LS 

Units 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Supply Voltage Vcc 

4.75 

5 

5.25 

4.5 

5 

5.5 

Volts 

High-Level Output Current lOH 



-1 



-1 

mA 

Low-Level Output Current lot 


8 

12 


8 

12 

mA 

Operating Free Air Temperature 

-55 


125 

0 


70 

°C 
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GITAL 


8-Bit Serial/Parallel Two’s 
LS384 Complement Multiplier 


Electrical Characteristics 


Parameters 

Test Conditions 

9LS/74LS 

9LS/54LS 

Units 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

VOH 

Vcc= Min., IOH = -1.0mA 

ViN = ViHorViL 

2.5 

H 


m 

m 

1 

Volts 

VOL 

Vcc= Min. 

ViN = ViHor ViL 

iOL = 8.0mA 



.4 



.4 

Volts 

IOL=12mA 



0.45 



0.45 

ViH 

Guaranteed input logical HIGH 
voltagefor all inputs 

2.0 



2.0 


1 

Volts 

ViL 

Guaranteed input logical LOW 
voltage for all inputs 



0.8 



0.8 

Volts 

Vl 

Vcc= Min., !!N = -18mA 



-1.2 



-1.2 

Volts 

IlL 

Vcc = Max., 

Vin = 0.4V 

X, M 



-0.48 



-0.48 

mA 

K, CLR 



-1.2 



-1.2 

CP 



-1.6 



-1.6 

Y 



-3.2 



-3.2 

IlH 

Vcc = Max., 

Vin = 2.7V 

1 

X, M 



20 



20 

uA 

K,CLR 



30 



30 

CP 



40 



40 

Y 



80 



80 

ll 

Vcc = Max., Vin = 5.5V 



1.0 



1.0 

mA 

isc 

Vcc = Max. 

-40 


-100 

-40 


-100 

mA 

ICC 

Vcc= Max. 


91 

155 


91 

155 

mA 


Switching Characteristics (vcc = 5.ov) 


Parameters 

From 

(Input) 

To 

(Output) 

-55° C 

+25° 

+125° 

Units 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Test Conditions Cl = 15pF, Rl = 2.0kOhms 

tPLH 

Clock 

Y 





13 

20 




ns 

tPHL 

Clock 

Y 





13 

20 




ns 

tPHL 

Clear 

X 





17 

25 




ns 

ts 

Set Up Time 

Y to Clock 




32 






ns 

th 

Hold Time 




0 






ns 

ts 

Set Up Time 

K to Clock 




18 






ns 

th 

Hold Time 




0 






ns 

ts 

Set Up Time 

Xj to Clear 




13 






ns 

th 

Hold Time 




0 






ns 

tpw 

Clock Pulse 

Width 

Clock HIGH 




15 






ns 

Clock LOW 




15 






ns 

tpw 

Clear Pulse Width 




20 






ns 

ts 

Clear Recovery Time 




18 






ns 

fmax’ 

Max. Clock Frequency 




25 

40 




1 

MHz 
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8-Bit Serial/Parallel Two’s 
Complement Multiplier 


LS384 



Function Table 


Inputs 

Internal 

Output 

Function 

CLR 

CP 

K 

M 

Xi 

Y 

Y-1 

S 

— 

— 

L 

L 

— 

— 

— 

— 

Most significant multiplier device 

— 

— 

CS 

H 

— 

— 

— 


Devices cascaded in multiplierstring 

L 

— 

— 

— 

OP 

— 

L 

L 

Load new multiplicand and clear 
internal sum and carry registers 

H 

— 

— 

— 

— 

— 

— 

— 

Device Enabled 

H 

t 

— 

— 

— 

L 

L 

AR 

Shift sum register 

H 

t 

— 

— 


L 

H 

AR 

Add multiplicand to sum register 
and shift 

H 

t 

— 

— 


H 

L 

AR 

Subtract multiplicand from sum 
register and shift 

H 

t 

— 

— 

— 

H 



H 

AR 

Shift sum register 


H =H1GH 
L =LOW 

t = LOW-to-HIGH transition 

CS = Connected to S output of higher order device 

OP = Xi latches open for new data (1 = 0, 7) 

AR = Output as required per Booth’s algorithm 


Definition of Functional Terms 

Xo, Xi, X 2 , X3, X4, X5, X6, X7 The eight data 
inputs for the multiplicand (X) data. 

Y The serial input for the multiplier (Y) data— 
least significant bit first. 

S The serial output for the product of X Y — 
least significant bit first. 

CP Clock The buffered common clock input 
for the serial/parallel multiplier. All functions 
occur on the LOW-to-HIGH transition of the 
clock. 

CLR Clear The buffered common clear for all 
flip-flops withing the device. When the clear is 
LOW all flip-flops are cleared. Also the buffered 
X-input latch enable. When the clear input is 
LOW, the X latches will accept new X-input data. 

K The sum expansion input to the serial/ 
parallel multiplier. Allows for cascading devices. 

M The mode control input for the most 
significant bit of the multiplier. It is used in 
conjunction with cascading to determine the 
most significant bit. 
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LS385 

Features 

■ Four independent adder/subtractors 

■ Use with two’s complement arithmetic 

■ Magnitude only addition/subtraction 

■ Advanced low-power Schottky 

Description 

The LS385 is a serial two’s complement 
adder/subtractor designed for use in associa- 
tion with the LS384 serial/parallel two’s 
complement multiplier. This device can aiso be 
used for magnitude only or one’s complement 
addition or subtraction. 

Four independent adder/subtractors are 
provided with common clock and clear inputs. 
The add function is A plus B and the subtract 
function is A minusB.Theclearfunctionsetsthe 
internal carry function to logic zero in the 
' add mode and to logic one in subtract mode. 
This least significant carry is self propagating 
in the subtract mode as long as zeroes are 
applied to the A and B inputs at the LSB’s. All 
internal flip-flops change state on the LOW-to- 
HIGH clock transition. 

The LS385 is particularly useful for recursive or 
non-recursive digital filtering or butterfly 
networks In Fast Fourier Transforms. 


Quad Serial Adder/Subtractor 

Pinout Diagram 



Recommended Operating Conditions 




























Quad Serial Adder/Subtractor LS385 


Electrical Characteristics 


Parameters 

Test Conditions^ 

9LS/74LS 

9LS/54LS 

Units 

Min. 

Typ.^ 

Max. 

Min. 

Typ.^ 

Max. 

VOH 

Vcc = Min., lOH = -440uA 

ViN = ViHorViL 

2.7 



2.5 



Volts 

VOL 

Vcc= Min. 

ViN = ViHor ViL 

IOL = 4.0mA 



. 0.4 



0.4 

Volts 

IOL = 8.0mA 



0.45 



0.45 

ViH 

Guaranteed input logicaf HIGH 
voltagefor all inputs 

2.0 



2.0 



Volts 

ViL 

Guaranteed input logical LOW 
voltage for all inputs 

... . 

■ 

0.8 



0.7 

Volts 

Vl 

Vcc = Min., liN = -18mA 



1.5 



1.5 

Volts 

IlL^ 

Vcc = Max., ViN = 0.4V 



-0.36 



-0.36 

mA 

IlH^ 

Vcc = Max., ViN = 2.7V 



20 



20 

uA 

ll 

Vcc= Max., VIN-7.0V 



0.1 



0.1 

mA 

isc^ 

Vcc = Max. 

-30 


-85 

-30 


-85 

mA 

Icc® 

Vcc= Max. 


48 

75 


48 

75 

mA 



Notes: 1 . For conditions shown as Min. or Max., use the appropriate value specified under Electrical Characteristics for the applicable 
device type. 

2. Typical limitsareatVcc = 5.0V,25°Cambientand maximum loading. 

3. Actual input curents = Input Load Current x Input Load Factor (See Loading Rules). 

4. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second. 

5. All inputs HIGH, measured after a LOW-to-HIGH clock transition. 


Switching Characteristics (vcc = s.ov) 


Parameters 

From 

(Input) 

To 

(Output) 

-55° C 

+25° C 

+125° C 

Units 

Min. 



Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Test Conditions Cl= 15 

pF, Rl = 2.0kOhms 

tPLH 

Clock 

F 





14 

22 




ns 

tPHL 





14 

22 




tPHL 

Clear 

F 





20 

30 




ns 

ts 

Set Up Time 

A, B, S 




10 






ns 

th 

Hold Time 





0 







ts 

Clear Recovery Time 




25 






ns 

th 

Clear Hold Time 




0 








tpw 

Clock Pulse 

Clock HIGH 




17 






ns 


Width 


Clock LOW 




17 







tpw 

Clear Pulse Width 




20 






ns 

fmax^ 

Max. Clock Frequency 




30 

40 





MHz 
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LS385 


Quad Serial Adder/Subtractor 


Function Table 



Internal 



External Inputs 

Point 

Output 


CP CLR SAB 

C Cl 

F 

Function 

X L L X X 

L L 

L 

Clear 

X L H X X 

H H 

L 

— 


L H X X X NC NC NC 

H H X X X NCNC NC 

~t H [ L TT [ [ 

fHLLLHL H 

t H L L H L L H 

♦ H L L H H H L Add 

t H L H L L L H 

t H L H L H H L 

t H L H H L H L 

fHLHHHH H 

t H H L L L L H 

t H H L L H H L 

t H H L H L L L 

t H H L H H L H Subject 

t H H H L L H L 

t H H H L H H H 

t H H H H L L H 

t H H H H H H L 

C = Data in the carry flip-flop before the clock transition 
Cl = Data in the carry flip-flop after the clock 
X = Don’t Care 
NC= No Change 
H =HIGH 
L =LOW 

f == LOW-to-HIGH Transision 


Definition of Functional Terms 

Ai, A2, A3, A4 The “A” input into each adder/ 
subtractor. 

Bi, B 2 , B3, B4 The “B” input into each 
adder/subtractor. 

Si, S 2 , S3, S4 The add subtract control for 
each adder/subtractor. When S is LOW, the F 
function is A + B. When S is HIGH, the F 
function is A - B. 

Fi, F 2 , F3, F4 The four independent serial 
outputs of the adder/subtractor. 

CP Ciock The clock input for the device. All 
internal flip-flops change state on the LOW-to- 
HIGH transition. 

CLR Clear When the clear input is LOW, the 
four independent adder/subtractors are 
asynchronously reset. The sum flip-flop is 
always set to logic “0”. The carry flip-flop is 
set to logic “0” in the add mode and logic “1” 
in the subtract mode. 
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4-Bit Cascadable Shift Registers 
with 3-State Outputs 



LS395A 


Features Pinout I 

■ Three-state, 4-bit, cascadable, parallel-in, 
parallel-out registers 

■ LS395A offers three times the sink-current 
capability of LS395 

■ Low power dissipation — 75mW typical 
(enabled) 

■ Applications; 

N-bit serial-to-parallel converter 
N-bit parallel-to-serial converter 
N-bit storage register 

Description 

These 4-bit registers feature parallel inputs, 
parallel outputs, and clock, serial, load/shift, 
output control and direct overriding clear 
inputs. 

Shifting is accomplished when the load/shift 

control is low. Parallel loading is accomplished 

by applying the four bits of data and taking the 

load/shift control input high. The data is loaded 

into the associated flip-flops and appears at the [H 

outputs after the high-to-low transition of the u 

clock input. During parallel loading, the entry of 15 " 

serial data is inhibited. 3 

When the output control is low, the normal logic p 

levels of thefouroutputsareavailablefordriving ^ m 

the loads or bus lines the outputs are disabled 2 T 

independently from the level of the clock by a . ^ 

high logic level at the output control input. The 

outputs then present a high impedance and 

neither load nor drive the bus line; however. Die Size .C 

sequential operation of the registers is not 

affected. During the high-impedance mode, the 

output at Qd' is still available for cascading. 

Function Table 


Pinout Diagram 


-i 

< 

H 

O 

Q 


OUTPUTS ^ ^ 

/ ^ V 

'^CC ^ 


1 0-A 


^D' CkI 

CLEAR OUTPUT CONTR 

SERIAL 


LOAD/ 

INPUT A B 

C 

0 SHIFT 


§ A 

UJ CC 0.'N_ 
^ LUZ 
CJ c/5 — 


PARALLEL 

INPUTS 



3 4 

Die Size .063 x .098 


Inputs 

3-State Outputs 

Cascade 


Load/Shift 



Parallel 





Output 

Clear 

Control 

Clock Serial 

A 

B 

c 

D 

Qa 

Qb 

Qc 

Qd 

Qd' 

L 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

Qdo 

H 

H 

i ' 

X 

a 

b 

c 

d 

a 

b 

c 

d 

d 

H 

L 

H 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

Qdo 

H 

L 


H 

X 

X 

X 

X 

H 

QAn 

QBn ' 

Qcn 

Qcn 

H 

L 

1 

L 

X 

X 

X 

X 

L 

QAn 

QSn 

QCn 

QCn 


When the output control is high, the 3-state outputs are disabled to the high-impedance state; however, 
sequential operation of the registers and the output at Qo' are not affected. 
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LS395A 


4-Bit Cascadable Shift Registers 
with 3-State Outputs 


Recommended Operating Conditions 



9LS/54LS395A 


Min. Typ. Max. 


9LS/74LS395A 


Min. Typ. Max. 



Supply Voltage, Vcc 


High-Level Output pAthru Qp 

Current, lOH Qd 


Low-Level Output Qa thru Qd 

Current, Iol Qd 


Clock Frequency, fciock 


Width of Clock Pulse, tw(ciock) 


Setup Time, High-Level or Low-Level Data, tsu 


Hold Time, High-Level or Low-Level, th 


Operating Free-Air Temperature, Ta 


Electricai Characteristics 



9LS/54LS395A 


Parameter 


Test Conditions^ 


9LS/74LS395A 
Min. Typ.^ Max. Units 




Qa, Qb 
Q c, Qd 


Qa, Qb 
Q c, Qd 


Vcc = Min., Ii = -18mA 


Vcc = Min., ViH = 2.0V 
ViL = ViiMax., lOH = Max. I 2.5 


Vcc = Min., Iol = 12mA 
Vih = 2.0V Iol = 24m a 

VlL = ViLMax. Iol = 4mA 
Iol = 8mA 


Vcc = Max., ViH = 2.0V 
Vo = 2.7V 


Vcc = Max., ViH = 2.0V 
Vo = 0.4V 



Vcc= Max., Vi = 7.0V 


Vcc = Max., Vi = 2.7V 


Vcc = Max., Vi = 0.4V 


QAthru Qd Vcc = Max. 
Qd 


Condition A Vcc = Max.'* 



Notes: 1 . For conditions shown as Min. or Max., use the appropriate value specified under recommended operating conditions. 

2. All typical values are at Vcc = 5‘OV, Ta = 25° C. 

3. Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

4. Icc is measured with the outputs open, the serial input and mode control at 4.5V, and the data inputs grounded under the 
following conditions; 

A. Output control at 4,5V and a momentary 3V, then ground, applied to clock input. 

B. Output control and clock input grounded. 
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4-Bit Cascadable Shift Registers 
with 3-State Outputs 


Switching Characteristics (Vcc = 5.ov) 


Parameters 

-55° C 

+25° C 

+125°C 

Units 

Min. 

Typ. 

Max. 

Min. 

Typ. 



Max. 

^ 

Min. 

Typ. 

Max. 

Test Conditions: Cl = 45pF, Rl = 667 Ohms^; Cl = 15pF, Rl = 2kOhms2 

fmax 




30 

45 



- 


MHz 

tPHL 





22 

35 




ns 

tPLH 





15 

30 




ns 

tPHL 





20 

30 




ns 

tPZH 





15 

25 




ns 

tPZL 





17 

25 




ns 

Test Conditions: Cl = S.OpF 

tPHZ 





11 

17 



■ 

ns 

tPLZ 





12 

20 




ns 


Notes: 1. Qa, Qb, Qc, Qd outputs. 
2. Qd' output. 



Logic Diagram 


DATA INPUTS 



.RAYTHEON. 
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Raytheon 



















DIGITAL 


4-Bit Cascadable Shift Registers 
LS395A with 3-State Outputs 

Schematics of Inputs and Outputs 


EQUIVALENT OF SERIAL EQUIVALENT OF TYPICAL OF Q^. Qb. Qq. TYPICAL OF Qq' OUTPUTS 

AND DATA Inputs other inputs outputs 
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\ 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^®^ 



NOTE 

a. Tbe slashed numbers indicate different parametric values for Military /Commercial 


temperature ranges respectively. 



PIN CONFIGURATION 


1-3 DI 


H] vcc 

1-2 [1 


YO 

Li [T 



lO |T 


m 51 

ii |T 


22 ] Y2 

yz[£ 


23 Y3 

bd 


So 

GND [T 


I]Si 



sgiwtiBS 
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GITAL 


FUNCTtONAL DESCRIPTION 



The “350” is a combination logic circuit that 
shifts a 4-bit word from “0" to “3” places. No 
clocking is required as with shift registers. 

The “350” can be used to shift any number 
of bits any number of places up or down by 
suitable interconnection. Shifting can be: 


(0 

o 

CD 

c 

O) 

b} 


1. Logical - with logic zeros filled in at 
either end of the shifting field 

2. Arithmetic - where the sign bit is ex- 
tended during a shift down 

3. End around - where the data word 
forms a continuous loop. 


TRUTH TABLE 


OE 

Si 

So 

•3 

•2 

l1 

•0 

1-1 

•-2 

•■3 

Y 3 

Y2 

Yl 

YO 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

z 

Z 

Z 

Z 

L 

L 

L 

D 3 

D2 

Di 

Do 

X 

X 

X 

D 3 

D2 

Di 

Do 

L 

L 

H 

X 

D2 

Di 

Do 

D-1 

X 

X 

D2 

Di 

Do 

D -1 

L 

H 

L 

X 

X 

Di 

Do 

D-1 

D.2 

X 

Di 

Do 

D-1 

D-2 

L 

H 

H 

X 

X 

X 

Do 

D-1 

D-2 

D-3 

Do 

D-1 

D-2 

D-3 


H = HIGH voltage level 
L = Low voltage level 
X = Don’t care 

(Z) = High impedance (off) state 

0^ = HIGH or LOW state ot the referenced l^ input 


The 3-state outputs are useful for bus inter- 
face applications or expansion to a larger 
number of shift positions in end around shift- 
ing. The active LOW Output Enable (OE) in- 
put controls the state of the outputs. The 
outputs are in the high impedance “off” 
state when OE is HIGH, and they are active 
when OE is LOW. 


LOGIC DIAGRAM 


'-3 1-2 1-3 lO ll '2 13 Si So OE 



Vq^ — Pin 16 
GND = Pin 8 
( ) = Pin Numbers 


LOGIC EQUATIONS 

Yq ~ ®0*Si ‘lo + el.^ So*Si •1.2 -I- So»Si •1.3 

Y 1 = Sq • S ^ • 1 1 -I- Sq • S 1 • Iq -I- Sq • S -I • I. ■] + Sq • S ■) • 1.2 
Y2 = Sq • S') • I2 -I- Sq • S ) * 1 ) -f Sq • S ) • Iq -p Sq • S| • I. ) 
Y3 = So»Si«I3-I-So»Si*I2-I-So*S)»Ii-I-Sq*Si»Iq 
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8-Bit End Around Shift 0, 1, 2, 3, 4, 5, 6, 7 Places 


L3 La Li iQ ii la 13 


"to Yi Ya Y3 


1-3 <-a 1-1 iQ I- 


• Yo Yi Va ¥3 


1-3 1-2 1 

1 k) 1 

I2 I3 

Si 



So 



Yo Y 

1 Y 

2 Y3 


U3 i-a 1-1 lo h la 13 


Yo Yi Ya Y3 


Sj S 1 Sq , I ^ 

L L L NO SHIFT 

L L H SHIFT END AROUND 1 ' " 

L H L SHIFT END AROUND 2 
L H H SHIFT END AROUND 3 

H L L SHIFT END AROUND 4 0 12 3 

H L H SHIFT END AROUND 5 
H H L SHIFT END AROUND 6 
H H H SHIFT END AROUND 7 


4 5 6 7 


13’Bit 2 8 Complement Scaler 

8 7 6 5 


1-3 1-2 1-1 kl >1 >2 13 


1-3 1-2 *-1 k) *1 >2 >3 


1-3 i-a Ui lo ii la I 3 


■Yo Y1 Ya Y3 


Yo Yi Ya Y3 


Yo Yi Ya Y3 


5 1 Sq , sc/ 

L L -5-8 1/ 

t H -1-4 1/ 

H L -5-2 1/ 

H H NO CHANGE 1 


12 11 10 9 


8 7 6 5 


4 3 2 1 


DIGITAL 








Solid State Microtechnology For Music 


SOLID STATE MICROTECHNOLOGY FOR MUSIC 

(FORMERLY SOUD STATE MUSIC) 


SSM2020 SSM2030 


mi 

< 

2 

Q 


DUAL LiNEAR-ANTILOG VOLTAGE CONTROLLED AMPLIFIER 2020 


DESCRIPTION 

The SSM 2020 is a dual two quadrant multiplier designed 
to be used with op amps in a wide variety of precision 
audio-frequency applications including AGC circuits. Divid- 
ers and as a Biquad tuning element. Each channel has 
separate control and differential signal inputs and a current 
output. The device offers an exceptionally flexible control 
Circuit for each channel which allows simultaneous linear 
and exponential voltage control of gain or either polarity of 
current control. Both channels are fully temperature com- 
pensated and have 84dB signal to noise ratios at less than 
0.1% distortion. 


FEATURES 

■ Max Supplies ±18V 

■ Dual Design (Independent Control Selection) 

■ 2% Channel Gain Matching 

■ lOOdB Control Range 

■ Simultaneous Linear aru) Exponential Gain Control 

■ Differential Signal Inputs 

■ Current Output 

■ 84dB Signal to Noise 

■ 0.1% Distortion 

■ Fully Temperature Compensated 


APPLICATIONS 

■ 2 and 4 Quadrant Multipliers 

■ Dividers 

■ AGC Circuits 

■ Voltage Controlled Filters 

■ Voltage Controlled Quadrature Oscillators 

■ Volume Controls , 

■ Equalizers 

■ Compandors 

■ Antilog Amplifiers 

■ Voltage Controlled Current Sources 


1 OUT C 

1 

w 

16 

□ .V 

1 - SIG IN LI 

2 


15 

2 OUT 

1 + SIG IN LI 

3 


14 

L] 2 - SIG IN 

1 - CON BASE LI 

4 


13 

3 2 -r SIG IN 

1 CON EMIT LI 

5 


12 

3 2 -CON BASE 

1 -r CON BASE LI 

3 


11 

3 2 CON EMIT 

1 CON COLL LI 

/ 


10 

3 2 -r CON BASE 

-vc: 

8 


9 

3 2 CON COLL 



TOP 




VOLTAGE CONTROLLED OSCILLATOR 


2030 


SSM2030 DESCRIPTION 

The SSM2030 is a precision voltage controlled oscillator 
designed specifically to meet the waveform and accuracy 
requirements of electronic music systems. It has both exponen- 
tial and proportional linear sweep inputs which can control 
frequency over a 1,000,000 to 1 range with the same capaci- 
tor. Sweep accuracy is better than 0.25% over a 1,000 to 1 
range and 0.1% over 100 to 1. The device has simultaneous 
sawtooth, triangle and pulse outputs. An internal comparator 
provides control of pulse output duty cycle from 0 to 100%. 
Hard and soft sync inputs make possible a rich variety of 
modulation and harmonic locking effects. 


FEATURES 


■ Simultaneous Exponential and Proportional Linear 

Sweep inputs 

■ High Sweep Accuracy (0.25% 1000 to 1 ) 

■ 1 ,000,000 to 1 Sweep Range 

■ 200 kHz Max Operating Frequency 

■ Simultaneous Sawtooth, Triangle and Pulse Outputs 

■ Pulse Duty Cycle Voltage Control Range (0 to 100%) 

■ All Outputs Short Circuit Protected 

■ Hard and Soft Sync Inputs 

■ Max Supplies ±18V 


APPLICATIONS 

■ Music Synthesizers 

■ Electronic Organs 

■ Electronics Games 

■ Waveform Generation 

■ V to F and F to V Conversion 

■ Modulation Control Circuits 

■ Wide Range 
Phase- Locked Loops 

■ Frequency Multiplication and Division 
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SOLID STATE MICROTECHNOLOGY FOR MUSIC 

(FORMERLY SOUD STATE MUSIC) 


SSM2040 SSM2050 


VOLTAGE CONTROLLED FILTER CIRCUIT 

DESCRIPTION I 


2040 


The SSM 2040 is a four section filter whose cutoff frequency 
can be exponentially voltage controlled over a 10,000 to 1 
range. This flexible building-block can be used in virtually any 
active filter design including lowpass, highpass, bandpass and 
notch. Rolloff characteristics can be selected to be Butter- 
worth, Bessel, Chevyshev, Cauer or any other filter type. 

Applications include tracking filters, organs, music synthe- 
sizers, music phase shifters and sound effects generation. 


APPLICATIONS 

■ Voltage Controlled Filters: 
Lowpass Biquad 

Bandpass State Variable 
Highpass Sallen & Key 
Allpass Cauer 


■ Parametric Equalizers 

■ Music Synthesizers 

■ Music Phase Shifters 

■ Tracking Filters 

■ Low Distortion Sine VCO's 


FEATURES 

■ +/- 15V Supplies 

■ Exponential Frequency Control Response 

■ 4 Filter Sections in One Package 

■ Low Noise 

■ Low Distortion 

• Guaranteed Control Rejection Characteristics 
10,000:1 range 


mi 

< 

H 

O 

o 



VOLTAGE CONTROLLED 
TRANSIENT GENERATOR 

DESCRIPTION: 

The SSM 2050 is a self-contained ADSR type electronic music 
transient generator. Attack, initial decay and final decay 
timers can be exponentially voltage controlled over a 10,000 
to 1 range from 1 msec to more than 10 sec. The sustain level 
is linearly voltage controllable from 0 to 100%. The device has 
independant gate and trigger inputs for maximum flexibility 
and much effort has been taken to minimize the external parts 
count. 


2050 


FEATURES: 

■ +/- 15V Supplies 

■ Exponential Time Control Response 

■ Minimum External Component Count 

■ Guaranteed Control Rejection Characteristics 

■ 10,000:1 Time Control Range 
• Full ADSR Response 

■ Independent Gate & Trigger 


APPLICATIONS 


Music Synthesizers 
Organs 

Rhythm Synthesizers 
Sound Effects Generators 
Electronic Games 


FINAL DECAY TIME INPUT 
NC 

INITIAL DECAY TIME INPUT 
ATTACK TIME INPUT 
TRIGGER INPUT 
GATE INPUT 
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Master Selection Guide 



INTERFACE 

The Master Selection Guide provides sufficient informa- 
tion to make initial product selections. It enables you to 
find the products which are most appropriate to fulfill 
your major requirements and then provides data for 
many of the more important products. 


All devices that appear in this section, both in the initial 
selection guide and in the data pages, are included in 
all other indexes. These index listings lead to the page 
and the line on that page where each device appears. 


In the Interface Section the selection parameters differ 
drastically for each category; therefore, each has its own 
format. The analog to digital converter category has two 
formats: one for binary output devices and another for 
decimal units. Some of the products in this section, pri- 
marily analog to digital and digital to analog converters, 
are hybrids; the ones listed are those packaged to be 
compatible with IC’s. 


This section is not complicated by reference to package 
styles; the package style suffixes are usually deleted. 
For more information on each companies’ suffixes, see 
the Part Number Guide. Throughout the Master Selec- 
tion Guide, each full military temperature range (— 55°C 
to 125°C) device is indicated by a dagger (t) before the 
manufacturer’s name. Manufacturers’ names are nor- 
mally spelled out; however, a few are abbreviated and 
the abbreviations are explained on page 306. 


Category 

Page 

Analog Switches 


Switches with Drivers 

567 

Switches without Drivers 

573 

Multiplexers 

574 

Drivers 

576 

Analog to Digital Converters 


Binary Output 

578 

Decimal Output 

584 

Digital to Analog Converters 

585 

Display Drivers 

601 

Error Checking Circuits 

604 

Keyboard Encoders 

605 

Line Circuits 


Drivers 

606 

Receivers 

611 

Transceivers 

615 

Memory and Peripheral Drivers 619 

Sense Amplifiers 

624 

Serial Transmitters-Receivers 

625 


Detailed Product Information 
provided by: 

American Microsystems Inc. 

Burr-Brown 

Datel Systems 

Harris Semiconductor 

Micro Power Systems 

Monolithic Memories, Inc. 

Motorola Semiconductor 

National Semiconductor 

Signetics 

Siliconix 

Supertex 


628 

658 

660 

692 

765 

768 

778 

793 

805 

812 

834 


The manufacturers listed above are 
providing detailed information on 
their latest and most significant 
products. 
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MASTER SELECTION GUIDE 


INTERFACE-Analog Switches 


Function 

Switch 

Type 

ON 

Resistance 

25"C,fl 

Analog 

Si^ 

Range, V 

Supply 

Voltage 

Device 

Source 


Switches with Drivers 


SPST 

CMOS 

75 

±11 


HI5040-2 

t Harris 

(696) 






HI5040-S 

Harris 

(696) 






IH5040M 

t Intersil 




80 



IH5040C 

Intersil 



JFET 

6 

-5 to 4 

±15,5 

CAG10A' 

t Teledyne C 





-5 to IQ 

±15 

CAG6 

t Teledyne C 




10 . 

-5 to 4 


CAG10C 

t Teledyne C 





-5 to 10 

±15 

CAG6-10 

t Teledyne C 




15 

-10 to 5 


CAG10D 

t Teledyne C 




30 

±5 


CAG10 

t Teledyne C 





±8 

-18,12 

IH5001 

Intersil 




50 

±8 

-18,12 

IH5002 

Intersil 





-10 to 4 


CAG10B 

t Teledyne C 





-10 to 5 

-15,5 

CAG14 

t Teledyne C 





±10 

±15 

2110BE 

t Teledyne C 




60 



CAG30 

t Teledyne C 




100 

±5 

±15 

2107BE 

t Teledyne C 



PMOS 

80-300 




■■i 

mm 








■i 



100400 

±10 


TL610C 

Tl 


2xSPST 

CMOS 

35 



IH5048M 

t Intersil 




45 



IH5048C 

Intersil 




50 

±15 


HI5048-2 

t Harris 

(696) 






HI5048-5 

Harris 

(696) 






DG300A 

t Siiiconix 

(819) 






DG300B 

Silicoflix 

(819) 






DG300C 

Siiiconix 

(819) 






DG304A 

t Siiiconix 

(819) 






DG304B 

Siiiconix 

(819) 






DG304C 

Siiiconix 

(819) 






DG381A 

t Siiiconix 

(825) 






DG381B 

t Siiiconix 

(825) 






DG381C 

t Siiiconix 

(825) 



70 

±15 


AD7513S 

tAD 







AD7513T 

tAD 







HI200-2 

t Harris 

(692) 






MP7513S 

Micro Power 







DG200A 

t Siiiconix 




75 

±11 


1H200M 

t Intersil 







IH5041M 

t Intersil 




















80 



IH5041C 

Intersil 







IH200C 

Intersil 





±15 


AD7513J 

AD 







AD7513K 

AD 







HI200-S 

Harris 

(692) 






MP7513J 

Micro Power 







MP7513K 

Mkxo Power 







DG200B 

Siiiconix 







DG200C 

Siiiconix 



JFET 

6 

-6 to 10 

-18,15 

CAG27 

t Teledyne C 




10 



CAG27-10 

t Teledyne C 





-7.5 to 15 


DG180A 

t Intersil 







DG180B 

Intersil 







DG180A 

t Siiiconix 







DG180B 

Siiiconix 








(Continued) ( 


ON Analog 

Syyitch Resistance Signal Supply 

Function Type 25'C,n Rj^ige, V Voltage 


Device 


Source 


Switches with Drivers 


(Cont’d.) 


2xSPST JFET 10 


10 


20 


30 


40 


50 


(Cont’d.) 


±10 -18,12 

DG141A t Intersil 

IH5005 t Intersil 

AH0141 t National (1076) 

AH0141C National (1076) 

DG141A t Siiiconix 

-20,10,5 


15 ±7.5 ±15 

DG151A t Intersil 

AH0151 t National (1076) 

AH0151C Nationty (1076) 

DG151A t Siiiconix 

±8 -18,12 


20 ±5.5 ±15 

DG151B Intersil 

DG451A Intersil 

DG151B Siiiconix 

30 -6 to 10 -18,15 

CAG24 t Teledyne C 

-7.5 to 15 ±15,5 

DG181A t Intersil 

1H181M (Intersil 

AIII181 tNationiri (1076) 

DG181A (Siiiconix 

±10 -18,12 

DG133A (Intersil 

IH5003 (IntersH 

IH5006 (Intersil 

AH0133 (National (1076) 

AH0133C National (1076) 
DG133A (Siiiconix 

-12.5 to 10 -20,10,5 

DG181A (Intersil 

IH181M (Intersil 

AM181 (National (1076) 

DG181A (Siiiconix 

for D/A 

±10 -20 

CDA2-3 ( Teledyne C 

35 ±8 -18,12 

DG433A ( Intersil 

50 ±7.5 ±15 

DG152A (Intersil 

AH0152 (National (1076) 

AH0152C National (1076) 

DG152A (Siiiconix 

-7.5 to 15 ±15,5 


±8 -18,12 

DG133B Intersil 

DG133B Siiiconix 

±10 -18,15 

CAG13 ( Teledyne C 

CAG42 ( Teledyne C 

CAG45A ( Teledyne C 

-18,12 

IH5004 Intersil 

-10 to 15 ±15,5 

AM281 Nadonai 

-12.5 to 10 -20,10,5 

DG181B Intersil 

IH181C Intersil 

DG181B SHicorxx 

-15 to 10 -20,10,5 

AM281 National 

75 -7.5 to 15 ±15,5 

AM182 (National (1076) 

-15 to 10 -20,10,5 

AM281 National 


±10 


±15 


TL182M tTI 


60 


70 


80 


90 


100 


110 


(Continued) 


DT‘ means four terminals with a pair of normally open and nonnally closed amtacts. 
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Master Selection Guide 


1C MASTER 


INTERFACE-Analog Switches (Cont’d) 


■ ON Analog 


Switch Resistance Signal 

Supply 

Function Type 25°C,n Range, V 

Voltage 

Switches with Drivers 



PMOS 75-200 -5 to 10 

±10 ■ 


75-250 -5 to 10 

±10 


100-450 ±10 


4xSPST CMOS 75 +11 


80 +10 


^ 

100 ±15 


Sou-ce 


(Cont’d.) 


ON Analog 

Switch Resistance Signal Supply 

Function Type 25'C,Sl Range, V Voltage 

Device Source 

Line 

Switches with Drivers 

(Cont’d.) 



175 +15 


t Military Temperature Range (-55° to 125°C) 


DG182A 

IH182M 

DG182A 

t Intersil 
t Intersil 
t Siliconix 

(Cont’d.) 

AM182 

t National 

(1076) 

DG182A 

t Intersil 


IH182M 

t Intersil 


DG182A 

t Siliconix 


DG434A 

Intersil 


DG134A 

t Intersil 


IH5007 

Intersil 


AH0134 

t National 

(1076) 

AH0134C 

National 

(1076) 

DG134A 

t Siliconix 



4xSPST CMOS 


DG182B 

Intersil 

IH182C 

Intersil 

AM282' 

National 

DG182B 

Siliconix 



DGM111A 

t Siliconix 


DGM111A 

t Siliconix 


DGM111B 

Siliconix 


DGM111B 

Siliconix 


DG111 

t Intersil 


DG112 

t Intersil 


IH201M 

t Intersil 


IH202M 

t Intersil 


iH5052M 

t Intersil 


IH5053M 

t Intersil 


IH201C 

Intersil 


IH202C 

Intersil 


IH5052C 

Intersil 


IH5053C 

Intersil 


HI201-2 

t Harris 

(694) 

AD7510DIJ 

AD 


Ab7510DIK 

AD 


AD7510DIS 

tAD 


AD7511DIJ 

AD 


AD7511DIK 

AD 


AD7511DIS 

tAD 


AD7511DIT 

tAD 


HI201-5 

Harris 

(694) 

MP7510DU 

Micro Power 


MP7510DIK 

Micro Power 


MP7510DIS 

t Miao Power 


MP7511DIJ 

Mkxo Power 


MP7511DIK 

Micro Power 


MP7511DIS 

t Micro Power 


MP7511DIT 

t Micro Power 


DG201A 

t Siliconix 



(Continued) 


700 

±7.5 

±7.5 

800 

±7.5 

±7.5 

850 

±7.5 

±7.5 


Inverted control 
±7.5 ±7.5 


(Cont’d.) 60 


±7.5 

±7.5 

SCL4066S 

SSS 

±15 

±15 


B 

Siliconix 



pG201 

C 

Sificonix 

±7.5 

±7.5 

AD7516K 

AD 


AD7516T tAD 
F4066BC Fairchild 

F4066BM t Fairchild 
HD14066B Hitachi 

MP7516K Micro Power 
MP7516T tMiao Power 

SIL4066B t Mitel 
SIL4066BE Mitel 

MC14066BA t Motorola 
MC140666C Motorola 

CD4066BC National (1076) 

CD4066BM t National (1076) 

nPD4066 NEC America 

MSM4066 OKI 

CD4066B tRCA 
CD4066BE RCA 

HBF4066AE SGS 

N4066A Signetics 

SCL4066B tSSS 
SCL4066BE SSS 

TC4066B Toshiba 


AD7516J 

AD7516S 

HD14016B 

MP7516J 

MP7516S 

SIL4016B 

SIL4016BE 

MC14016BA 

MC14016BC 

SCL4016B 

SCL4016BE 

CM4016A 

CM4016AE 

TP4016A/B 

TP4316A 

TC4016 


AD 
tAD 
Hitachi 
Micro Power 
t Micro Power 
t Mitel 
Mitel 

t Motorola 
Motorola 

tsss 

SSS 
t Solitron 
Solitron 
tTI 

tn 

Toshiba 


MSM4016 OKI 



CD4016BC 

National 

(1076) 

CD4016BM 

t National 

(1076) 

CD4016B 

tRCA 


CD4016BE 

RCA 


CM4016A 

t Solitron 


CM4016AE 

Solitron 


CM4116A 

t Solitron 


CM4116AE 

Solitron 


SCL4416B 

tsss 


SCL4416BE 

SSS 


CAM604A 

t Teledyne C 


AM193 

Natimal 

(1076) 

CAG49 

t Teledyne C 


CAG49 

t Teledyne C 


CAG50 

t Teledyne C 


SSS7510A 

tPMI 



(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTIOK GUIDE 


INTERFACE-Analog Switches (Cont’d) 


Function 

Switch 

Type 

ON Analog 

Resistance . Signal 

25X:,n Range, V 

Supply 

Voltage 

Switches with Drivers 

4xSPST 

JFET 

75 ±10 

±15 



(Cont’d.) 



4xSPST Various Combinations of normally on/off 
JFET 100 ±10 

200 ±10 


PMOS 200-600 ±10 



5xSPST Common Output 
PMOS 100-450 

±10 

-20,10 



-20,10,5 

125-500 

±10 

-20,10 



:20,10,5 



DG301A 

t Siliconix ( 

DG301B 

Siliconix ( 

DG301C 

Siliconix | 

DG305A 

t Siliconix | 

DG305B 

Siliconix | 

DG305C 

Siliconix | 

DG387A 

t Siliconix | 

OG387B 

Siliconix | 

DG387C 

Siliconix I 


» ON 

Analog 


$witc^^ Resistance Signal 

Supply 

Function Type 25‘C,ft 

Range, V 

Voltage 

Switches with 

Drivers 





(Confd.) 

SSS7510B 

tPMI 


SSS7510E 

PMI 


SSS7510F 

PMI 


SSS7511A 

tPMI 


SSS7511B 

tPMl 


SSS7511E 

PMI 


SSS7511F 

PMI 


AM194 

National 

(1076) 

CAG48A 

t Teledyne C 


LF11201 

t National 

(1035) 

LF11202 

t National 

(1035) 

LF11331 

t National 

(1035) 

LF11332 

t National 

(1035) 

LF11333 

t National 

(1035) 

LF12201 

NatkHuri 

(1035) 

LF13201 

National 



(1035,1073) 

LF12202 

National 

(1035) 

LF13202 

National 



(1035,1076) 

LF12331 

National 

(1035) 

LF13331 

National 

(1035) 

LF12332 

National 

(1035) 

LF13332 

National 

(1035) 

LF12^ 

National 

(1035) 

LF13333 

National 



(1035,1073) 1 

AH0015 

t National 

(1076) 

AH0015C 

National 

(1076) 

DG116 

t Intersil 


DG118;^ 

t Intersil 


OG172A 

t Siliconix 


DG172B 

Siliconix 




(696) 

(696) 50 




(Cont’d.) 


HI504^2 

HIS042-5 

tHarris 

Harris 

(Cont'd.) 

(696) 

(696) 

IH5042C 

Intersil 


CAG7 

tTetedyneC 


CAG7-10 

t Teledyne C 


DG186A . 

t Intersil 


DG186B 

Intersil 


DG186A 

t Siliconix 


DG186B 

Siliconix 


DG146A 

t Intersil 


AH0146 

t National 


AH0146C 

National 


DG146A 

Siliconix 




DG144A 

t 

AH0144 

t 

AH0144C. 


DG144A 

t 


DG162A 

t 

AH0162 

t 

AH0162C 


DG162A 



21 26BG t Teledyne C 


AM287 National 


Ul 

o 

< 

u. 

oc 

III 

I- 

z 


DG187A 

t Intersil 

IH187M 

t Intersil 

AMI 87 

t National 

DG187A 

t Siliconix 

DG444A 

Intersil 




iAM287 

National 

1 AMI 88 

t National 

jTL188M 

tTl 

DG188A 

t Intersil 


(Continued) 


DT^ means four terminals with a pair of normally open and normally closed contacts. 


1C MASTER 1979 


569 


Master Selection Guide 

















































































INTERFACE 


IC MASTER 


INTERFACE-Analog Switches (Cont’d) 


ON Analog 


Switch Resistance Signal 

Supply 

Function Type 25"C,ft , Range, V 

Voltage 

Switches with Drivers 



ON Analog 

Switch Resistance Signal 
Line Function Type 25‘G,fi Range, V 


Supply 

Voltage Device 



Switches with 

Drivers 


(Cont’d.) 

2xSPDr CMOS 





(Cont’d.) 


50 

+ 15 

+ 15,5 

HI5051-2 

t Harris 

(696) 





HI5051-S 

Harris 

(696) 




±15 

DG303A 

t Siliconix 

(819) 





DG303B 

Siliconix 

(819) 





[)G303C 

Siliconix 

(819) 





DG307A 

t Siliconix 

(819) 





DG307B 

SHiconix 

(819) 





OG307C 

Siliconix 

(819) 





DG390A 

t Siliconix 

(825) 





OG390B 

Siliconix 

(825) 





DG390C 

Siliconix 

(825) 


75 

±11 

+ 15,5 

IH5043M 

t Intersil 




+ 15 

+ 15,5 

HI5043-2 

t Harris 

(696) 





HI5043-5 

Harris 

(696) 


80 

+ 10 

+ 15,5 

IH5043C 

Intersil 


2xSPDT CMOS 

100 

+ 15 

+ 15 

AD7512DIJ 

AD 






AD7512DIK 

AD 






AD7512DIS 

tAD 






AD7512DIT 

tAD 






MP7512DIJ 

Micro Power 






MP7512DIK 

Micro Power 






MP7512DIS 

t Micro Power 


PNP 

10 

+ 10 

±15 

CDA29A 

t Teledyne C 


2xSPDT> DMOS 

50 

+ 10 

±15,5 

SD5600 

Signetics 




DG189A 

t Intersil 

DG189B 

Intersil 

DG189A 

t Siliconix 

DG189B 

Siliconix 

DG190A 

t Intersil 

IH190M 

tintoal 

AMI 90 

t National 

DG190A 

t Siliconix 

DG190A 

t Intersil 

IH190M 

t Intersil 

AM190 

t National 

DG190A 

t Siliconix 

DG190B 

Siliconix 

AM290 

National 

DG190B 

Siliconix 

AM290 

National 

AM191 

t National 

DG191A 

t Intersil 

IH191M 

t Intersil 

DG191A 

t Siliconix 

AM191 

(National 

DG191A 

t Intersil 

IH191M 

t Intersil 

DG191A 

t Siliconix 

DG191B 

Intersil 

IH191C 

Intersil 

AM291 

National 

DG191B 

Siliconix 

DG191B 

Intersil 

IH191C 

Intersil 


(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face intficates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


INTERFACE-Analog Switches (Cont’d) 


Function 

Switch 

Type 

ON 

Resistance 

25”C.n 

Analog 

Signal 

Range, V 

Supply 

Voltage 

Switches with privers 

2XSPDT1 

JFET 

100 

-15 to 10 

-20,10,5 



125 

±10 

±15,5 



150 ^ 

±10 

±15,5 

3xSPDT 

CMOS 

280 

+7.5 

+7.5 


Source 


(Cont’d.) 


(ContU) 


ON Analog 

Switch Resistance Signal Supply 

Function Type 25“C,n Range, V Voltage 

Device Source 

Switches with Drivers 

(Cont’d.) 

4xSPDT for D/A (voltage switdi) 

NPN 100 ±3 15,-4 

(Cait’d.) 

AD555S tAD 

4xSPDT PNP 7 Oto-10 -15 

CDA11-S12 Teledyne C • 

10 Oto-10 -15 

CDA11 Teledyne C 

lOxSPDT for D/A 

NMOS - - 8 

DG516A tSaiconix 

DQ516B Saiconix 

DG516G SiSconix 
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IC MASTER 


INTERFACE-Analog Switches (Cont’d) 


Ul 

o 

< 

IL 

flC 

lU 

H 

z 


Function 

ON 

Switch Resistance 

Type 25'C,ft 

Analog 

Signal 

Range, V 

Supply . 
Voltage 

Device 

Source 

Switches with Drivers 

(Cont’d.) 

2xDPST 

JFET 30 

-7.5 to 15 

+ 15,5 


(Confd.) 





DG184A 

t Siliconix 



■+10 

-18,12 

DQ128A 

t Intersil 





AH0129 

t National 





AH0129C 

National 





DG129A 

t Siliconix 



-12.5 to 10 

-20,10,5 

DG184A 

t Intersil 





IH184M 

t Intersil 





AMI 84 

t National 





DG184A 

t Siliconix 


35 

±8 

-18,12 

DG429A 

Intersil 


50 

+7.5 

+ 15 

DG154A 

t Intersil 


2xDPST Common Output 


-7.5 to 15 

+ 15,5 

DG184B 

IH184C 

DG184B 

Intersil 

Intersil 

Siliconix 

+8 

-18,12 

DG129B 

Siliconix 

-10 to 15 

+ 15,5 

AM284 

National 

-12.5 to 15 

-20,10,5 

DG184B 

Intersil 



IH184C 

Intersil 



DG184B 

Siliconix 

-15 to 10 

-20,10,5 

AM284 

National 


t Teledyne C 


100-450 

+ 10 

-20,10,5 

DGM122A 

t Siliconix 

125-500 

+ 10 

-20,10,5 

DGM122B 

Siliconix 

200-600 

+ 10 

-20,10,5 

AH0019 

t National 


ON Analog 

Switch Resistance Signal Supply 

Function Type 25'C,0 Range, V Voltage 

Device Source 

Switches with Drivers 


2xDPST Common Output 

PMOS 200-600 , +10 -20,10,5 

(Cont'd.) 

AH0019C National 

3xDPST Common Output 

PMOS 100-450 +10 -20,10 

DG120 t Intersil 

-20,10,5 

DG121 t Intersil 



15 +7.5 


75 -7.5 to 15 +15,5 

AM 185 t National 

-10 to 15 +15,5 

DG185A t Intersil 

IH185M t Intersil 

DG185A t Siliconix 

-12.5 to 10 -20,10,5 

AM 185 t National 

-15 to 10 -20,10,5 

DG185A Intersil 

IH185M t Intersil 

DG185A t Siliconix 

80 +8 -18,12 

DG426A Intersil 

+ 10 -18,12 

DG126A . t Intersil 

AH0126 t National 

AH0126C National 

DG126A t Siliconix 

100 +5.5 +15 

DG154B Intersil 

DG454A Intersil 

DG154B Siliconix 

+8 -18,12 

DG126B Siliconix 

-10 to 15 +15,5 

DG185B Intersil 

IH185C Intersil 

AM285 National 

DGT85B Siliconix 

-15 to 10 -20,10,5 

DG185B Intersil 

IH185C Intersil 

AM285 National 

DG185B Siliconix 


2xDPDT PMOS 150-1000 Oto-18 


2xDPDT with followers 




± 


00 + 



DP4T with followers 


4PST CMOS 50 


t Military Temperature Range (-55° to 125°C) 


(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 


DG145A 

AH0145 

AH0145C 

DG145A 



35 

+8 

-18,12 

DG439A 

Intersil 

50 

+7.5 

±15 

DG164A 

t Intersil 



+ 8 

-18,12 

DG139B 

Siliconix 

80 

±8 

-18,12 

DG442A 

Intersil 


+ 10 

-18,12 

DG142A 

t Intersil 




AH0142 

t National 




AH0142C 

National 




DG142A 

t Siliconix 

100 

+5.5 

+ 15 

DG164B 

Intersil 




DG464A 

Intersil 




DG164B 

Siliconix 


+ 10 

-18,12 

DG142B 

Siliconix 


TDA1028 Signetics 


DG173A fSiliCOnix 



AH0014 t National 
AH0014C National 


TDA1029 Signetics 


+ 15,5 HI5047A-2 f Harris (696) 

HI5047A-5 Harris (696) 

+ 15,5 IH5047M t Intersil 

(Continued) 
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MASTER SELECTION GUIDE 


INTERFACE-Analog Switches (Cont’d) 


Switch 
Function Type 

ON 

Resistance 

25-C,n 

Analog 

Signal 

Range, V 

Supply 

Voltage 

Device 

Source 


Line 

Function 

Switch 

Type 

ON 

Resistance 

25“C,!1 

Analog 

Signal 

Flange, V 

Supply 

Voltage 

Device 

Source 


Line 

Switches with Drivers 

(Cont’d.) 


Switches without Drivers 

(Cont’d.) 


4PST CMOS 

75 

+ 15 

±15.5 

HIS047-2 

HI5047-5 

t Ham's 
Harris 

{Cont’d.) 

(696) 

(696) 


SxSPST Common Output 
JFET 100 

0 to {Diive-4) 


iH502gM 

t Intersil 

{Cont’d.) 



80 

±10 

±15,5 

IH5047C 

Intersil 





150 

±0.2 


IH5014C 

Intersil 



8PST with shift register 

DMOS too 

7 

12 

SD5350 

Signetics 








IH5014M 

AH5014C 

t Intersil 
National 


60 

4PDT for D/A 

PNP 

10 

±10 

±15,5 

CDA28A 

t Teledyne C 






0 to {Drive-4) 


IH5030C 

IH5030M 

Intersil 
t Intersil 



Switches without 

Drivers 




3xSPST 

PMOS 

200-600 



MM455 

MM555 

t Intersil 
Intersil 



SPST JFET 

30 

±10 


AMI 000 

t National 








MM455 

MM555 

t National 
National 




50 

±15, 


AMI 001 

t National 


10 






Si455A 

t Siliconix 




100 

+0.2 


1H5021C 

Intersil 








Si555B 








IH5021M 

IH5023C 

1H5023M 

t Intersil 
Intersil 
t Intersil 



4xSPST 

DMOS 

45 

±5 ■ 


SD5001 

Signetics 


70 










±10 


SD5000 

Signetics 










JFET ■ 

100 

±0.2 


IH5011C 

IH5011M 

AH5011C 

AM97C11C 

Intersil 
t Intersil 

Nationrf 





0 to (Orive-4) 


IH5037C 

1H5037M 

Intersil 
t Intersil 





(1976) 

(1076) 





■ 

AMI 002 

t National 








National 



150 

+0.2 


IH5022C 

Intersil ■ 








AM9711C 

National 

(1076) 






IH5022M 

IH5024C 

1H5024M 

t Intersil 
Intersil 
t Intersil 


20 




0 to {Drive4) 


IH5027C 

tH5027M 

Intersil 
t Intersil 











150 

±0.2 


IH5012C 

IH5012M 

AH5012C 

Intersil 
t Intersil 

Nation^ 





0 to {Drive-4) 


IH5038C 

IH5038M 

Intersil 
t Intersil 






(1076) 

Sft 

2xSPST JFET 

100 

±0.2 


IH5017C 

IH5017M 

Intersil 
t Intersil 








AM97C12C 

AM9712C 

National 

National 

(1076) 

(1076) 




0 to (Drive-4) 


IH5033C 

IH5033M 

Intersil 
t Intersil 


' 




0 to {Drive-4) 


IH5028C 

IH5028M 

Intersil 
t Intersil 




150 

±0.2 


1H5020C 

IH5020M 

Intersil 
t Intersil 





— 



G125 

G126 

G127 

G128 

G129 

G1330 

G1340 

G125A 

t Intersil 
t Intersil 
t Intersil 
t Intersil 
Intersil 
Intersil 
Intersil 
t Siliconix 





0 to {Drive-4) 


IH5036C 

IH5036M 

Intersil 
t Intersil 


30 







90 

2xSPST Common Output 

JFET too 

±0.2 


IH5019C 

IH5019M 

Intersil 
t Intersil 








■ 



0 to {Drive-4) 


IH5035C 

IH5035M 

Intersil 
t Intersil 








G125B 

G126A 

G126B 

G127A 

G127B 

Siliconix 
t Siliconix 
Siliconix 
t Siliconix 
Siliconix 

■ 



150 

±0.2 


IH5018C 

tH5018M 

Intersil 
t Intersil 












0 to {Drive-4) 


1H5034C 

IH5034M 

Intersil 
t Intersil 


40 






G128A 

G128B 

t Siliconix 
Siliconix 


100 

SxSPST JFET 

100 

±0.2 


1H5015C 

IH5015M 

AH5015C 

Intersil 
t Intersil 

National 

(1076) 


4xSPST Common Output 
DMOS 45 

+5' 


SD5101 

Signetics 











±10 


SD5100 

Signetics 





0 to {Drive-4) 


IH5031C 

IH5031M 

Intersil 
t Intersil. 















JFET 

100 

±0.2 


IH5009C 

IH5009M 

Intersil 
t Intersil 

National 

National 

National 




150 

±0.2 


)H5016C 

IH5016M 

AH5016C 

Intersil 
t Intersil 

National 

(1076) 







AH5009C 

AM97C09 

AM9709C 

(1073) 

(1073) 

(1073) 




0 to {Drive-4) 


IH5032C 

IH5032M 

Intersil 
t Intersil 


50 




0 to {Drive-4) 


1H5025C 

IH5025M 

Intersil 
t Intersil 


110 

SxSPST Common Output 

JFET too 

±0.2 


IH5013C 

IH5013M 

AH5013C 

Intersil 
t Intersil 
National 





150 

±0.2 


IH5010C 

IH5010M 

AH5010C 

AM97C10C 

Intersil 
t Intersil 
National 

National 





0 to {Drive-4) 


IH5029C 

Intersil 

(Continued) 







AM9710C 

National 

(Continued) 



DT‘ means four terminals with a pair of normally open and normally closed contacts. 
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INTERFACE 


1C MASTER 


INTERFACE-Analog Switches (Cont’d) 



ON 

Analog 


Switch 

Resistance 

Signal 

Supply 

Function Type 

25°C,n 

Range, V 

Voltage 

Switches 

without 

Drivers 




4xSPST Common Output 
JFET 150 


0 to {Drive-4) 


5xSPST Common Output 
PMOS - 


5xSPST Common Output plus output switch 
PMOS - 


6xSPST Common Output 
PMOS - 


(Cont’d.) 


ON Analog 


Switch Resistance Signal 

Supply 

Function Type 25"C,0 Range, V 

Voltage 

Switches without Drivers 


6xSPST Common Output 
PMOS - 



8xSPST Two Outputs 
PMOS - 


tOxSPST Three Outputs 
NMOS - 


2xDPST Common Output 

PMQS _ 


3xDPST Common Output 
PMOS - 


Multiplexers 


4 channel. See Switches 4xSPST 
4 channel differential 

CMOS 270 -1-7.5 


- 

MEM851 

Gl 

4xSPST Common Output 



PMOS - 

G124 

Intersil 


MM45i 

t intersii 


MM551 

Intersil 


MM451 

t National 


MM551 

National 


G124A 

t Siliconix 


G124B 

Siliconix 

4xSPST (current switch for D/A) 



— — . 

LM 11340 

National 


LM11341 

National 




(Confd.) 



MEM857 Gl 


NMX5010 SMC 


MEM853 Gl 


MM450 t Intersil 

MM550 Intersil 

MM450 t National 

MM550 National 


G119C Intersil 
G119M t Intersil 
G119A tSiliconix 

G119B Siliconix 


MC14529BA 

t Motorola 


MVCM09 

Datel 

(683) 

MVD409M 

t Datel 


MC14529BC 

Motorola 


CD4529BC 

National 


CD4529BM 

t National 


F4052BC 

Fairchild 


F4052BM 

t Fairchild 


HD14052B 

Hitachi 


SIL4052B 

t Mitel 


SIL4052BE 

Mitel 


MC14052BA 

t Motorola 


MC14052BC 

Motorola 


CO4052BC 

National 


CD4052BM 

t National 


pPD4052 

NEC America 


MSM4052 

OKI 


CD4052B 

tRCA 


CD4052BE 

RCA 


SCL4052B 

tsss 


SCL4052BE 

SSS 


CM4052B 

t Solitron 


CM4052BE 

Solitron 


P4052A/B 

Tl 


TC4052B 

Toshiba 


AD7502J 

AD 


AD7502K 

AD 


AD7502S 

tAD 


MP7502J 

Miao Power 


MP7502K 

Micro Power 


MP7502S 

t MiCTO Power 


HI1828A-2 

t Harris 

(699) 

HI1828A-5 

Harris 

(699) 

DG509A 

t Siliconix 



(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION OyiOE 


INTERFACE-Analog Switches (Confd) 


ON Analog 

Switch Resistance Signal 
Function Type 25"C,fl Range, V 


Multiplexers 



00 


JFET 260 


-15 to 11.5 +15 



4 channel Sequential Commutator 

PMOS 200-600 +10 



Device 

Source 

(Cont’d.) 


(Cont’d.) 

DG509B 

Siliconix 

DG509C 

Siliconix 

MPC4D 

Burr-Brawn (659) 

HI509A-2 

t Harris (709) 

MXIM09 

Datel (683) 

MXD-409M 

tDatel (683) 

HI509A-S 

Harris (709) 

MUX-24A 

tPMI 

MUX-24E 

PMI 

LF11306 

t National 

LF12306 

National 

LF13306 

National 

LF11509 

t National 


(1035,1081) 

LF12509 

National 


(1035,1081) 

LF13509 

National 


(1035,1073,1081) 

MUX-24B 

tPMI 

MUX-24F 

PMI, 

MM454 

t National 

MM554 

National 

CAM601A 

t Teledyne C 

MS504 

RTC 

MV-808 

Datel (683) 

MV-808M 

t Datel 

MC14529BA 

t Motorola 

MC14529BC 

Motorola 

CD4529BC 

National 

CD4529BM 

t National 

F4051BC 

Fairchild 

F4051BM 

t Fairchild 

HD14051B 

Hitachi 

S1L4051B 

t Mitel 

SIL4051BE 

Mitel 

MCI 4051 BA 

t Motorola 

MCI 4051 BC 

Motorola 

CD4051BC 

National 

CD4051BM 

t National 

pPD4051 

NEC America 

MSM4051 

OKI 

CD4051B 

tRCA 

CD4051BE 

RCA 

SCL4051B . 

tsss 

SCL4051BE 

sss 

CM4051A 

t Solitron 

CM4051AE 

Solitron 

TP4051A/8 

Tl 

TC4051B 

Toshiba 

AD7501J 

AD 

AD7501K 

AD 

AD7501S 

tAD 

AD7503J 

AD 

AD7503K 

AD 

AD7503S 

tAD 

MP7501J 

Mkxo Power 


(Continued) 


• ON Analog 

Switch Resistance Signal Simply 

Function Type 25”C,fl Range, V Voltage 

Device Source 

Multiplexers 

(Cont’d.) 

8 channel 

CMOS 300 +15 +15 

(Confd.) 

MP7501K Mkyo Power 

MP7501S t Micro Power . 

MP7503J Micro Power 

MP7503K Micro Power 

MP7503S t to) Power 

400 +15 ±15,5 

HI1818A-2 t Harris (699) 

HI1818A-5 Harris (699) 

+15 

DG508A t Siliconix 

450 +15 +15 

DG508B Siliconix 

DG508C SHicorrx 

1300 +15 +15 

MPC8S Biar-Brown (659) 

1500 ±15 ±15 

MN4708 Analogic 

MX-808 Datel (683) 

MX-808M tDatel (683) 

HI508A-2 t Harris (709) 

1800 ±15 ±15 

HI508A-5 Harris (709) 

JFET 260 -15 to 11.5 +15 

■ 

MUX-08E PMI 

MUX-88A tPMI 

MUX-88E PMI 

300 ±10 ±15,5 

LF11305 t National 

LF12305 National 

LF13305 National 


iM 

o 

< 

IL 

a 

ui 

H 

Z 


350* -15 to 12 +15 


(1035,1081) 

lational 

(1035,1081) 

lationd 

(1035,1073,1081) 


370 ' -15 to 12 +25 


150-250 

±5 

-20,5 

150400 

±5 

-20,5 

150-800 

±10 

-20,10 

200-600 

+ 5 

-15,5 

200-800 

+5 

-15,5 

250-400 

±5 

-15,5 



:dg5oib 

s 

DG501C 

1 

s 


450 -15 

8 channel with shift register 

50 CMOS 120 0-7 

8 channel, BCD Input, latch 

PMOS - . 60 


8 channel differential 

CMOS 270 +15 


400 +15 


:HMUX3705 

AM3705 

AM3705 

t Hughes 
t National 
National 


13708 

Fairchild 


SD5350 

Signetics 


LS7110 

LSI Comp 

(494) 

MVD-807 

MVD-807M 

Datel 

tDatel 

(683) 

(683) 

CD4097B 

CD4097BE 

tRCA 

RCA 


AD7507S 

AD7507T 

HI507-2 

tAD 

tAD 

t Harris (707) 

(Continued) 


DT^ means four terminals with a pair of normally open and normally closed contacts. 
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1C MASTER 


INTERFACE-Analog Switches (Cont’d) 


ON 

Analog 


SvKitch Resistance 

Signal 

Supply 

Function Type 25'C,!i 

Range, V 

Voltage 

Multiplexers 



8 channel differential with storage, counter 
PMOS 750 +5 


Device 

Source 

(Cont’d.) 


(Cont’d.) 

HI507-5 

Harris (707) 

MP7507S 

t Micro Power 

MP7507T 

t Micro Power 

DG507A 

tSiliconix 



ON 

Analog 


Switch Resistance 

Signal 

Supply 

Function Type 25"C,n 

Range, V 

Voltage 

Multiplexers 



IH6216C 

Intersil 


IH6216M 

t Intcrsi} 


MPC8D 

Burr-Brown 

(6S9) 

MXD-807 

Oatel 

(683) 

MXD-807M 

t Oatel 

(683) 

HIS07A-2 

I Harris 

(707) 

MN4708D 

Analogic 


HI507A-5 

Harris 

(707) 

4551 

Teledyne P 


MUX-28A 

tPMI 


MUX-28E 

PMI 


LF11507 

National 


MUX-28B 

tPMI 


MUX-28F 

PMI 


AY5-1016 

Gl 


AY6-4016 

tGI 


MV-1606 

Date! 

(683) 

MV-1606M 

t Datel 


F4067BC 

Fairchild 


F4067BM 

Fairchild 


CD4067B 

tRCA 


CD4067BE 

RCA 


AD7506S 

tAD 


AD7506T 

tAD 


HIS0&-2 

t Harris 

(707) 

HI506-5 

Harris 

(707) 

MP7506S 

t Micro Power 


MP7506T 

t Micro Power 


DG506A 

t Siliconix 


AD7506J 

AD 


AD7506K 

AD 


MP7506J 

M'icro Power 


MP7506K 

Micro Power 



IH6116C 

Intersil 


IH6116M 

t Intersil 


Ht1840 

t Harris 

(703) 

MPC16$ 

Burr-Brown 

(659) 

MX-1606 

Datel 

(683) 

MX-1606IIII 

t Oatel 

(683) 

HI506A-2 

t Harris 

(707) 

MN4716 

Analogic 


HIS06A-5 

Harris 

(707) 


15 to 11,5 +15 


16 channel with storage counter 

PMOS 750 +5 -12,5 


32 channel with memory 
CMOS 50 



Device 

Source 

(Cpnt’d.) 


(Cont'd,) 

HI1840-2 

t Harris (703) 

4552 

Teledyne P 

MUX-1 6A 

tPMI 

MUX-1 6E 

PMI 

LF1106 

National 

MUX-1 6B 

tPMI 

MUX-1 6F 

PMI 

AY5-1016 

Gl 

AY6-4016 

tGI 

MUX1600 

Gl 

MT8804B 

t Mitel 

MT8804BE 

Mitel 

MT8804B 

t Mitel 

MT8804BE 

Mitel 

MC3416 

Motorola 

MC3466 

Motorola 

RC4444 

Raytheon 

RM4444 

t Raytheon 

CD22100 

RCA 

CD22101 

RCA 

CD22102 

RCA 

SD5300 

Signetics 


Drivers 


High Current Switch Driver (to drive power transistor 
switches) 




4 channel for DMOS 


4 channel with Decoder 


MEM4900 Gl 

D129 Intersil 

D129A tSiliconix 

D129B Siliconix 


SD5200 Signetics 




D123C Intersil 
D123M t Intersil 


(Continued), 


t Military Tenperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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IC MASTER 


III 

o 

< 

IL 

flC 


INTERFACE-Analog to Digital Converters 


Linear- Conver- 

ity Sion Time 

Bits Error -i-Vi LSB 

Res. +LSB fiS 

Power 

Dis. 

mW 

(max.) 

Bin. 

Output 

Off. 

Bin, 

Output 

Compl. 

Bin. 

Output 

Compl, 

Off. 

Bin. 

Output 

CTCor 

2's 

Compl. 

Output 

Sign. 

Magn. 

Output 

Mux. 

In. 

SiH 

Int- 

egra- 

ftig 

Int. 

Ref. 

Par. 

Out 

Ser. 

Out 

Device 

Source 

Binary Output 


3, expandable 8-line 

1/125 0.016/0,02 

2450 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

AD(>HU3BGC 

Datel (667) 



S 

X 









X 


ADOHU3BHH 

tDatel (667) 

6 'k 0.033* 


X 


X 


X 



X 



X 


TDC1014J 

TRW 

1000 


X 











, X 

TL507 

Tl (1152) 

8 Vi 0.033* 


X 


X 


X 



X 



X 


TDC1007J 

TRW 

0,4 

400 

X 










X 


TDC1001J 

TRW 

0.9 

1550 

X 


X 

X 






X 

X 

X 

MN5101 

Micro Net 



X 


X 

X 






X 

X 

X 

MN5101H 

t Micro Net 

1 

400 

X 










X 


TDC1002J 

TRW 


2700 

X 









X 


X 

ADH-8512-8 

DDC 

1.5 




X 

X 






X 

X 

X 

MN5100 

Micro Net 



s 


X 

X 






X 

X 

X 

MN5100H 

t Micro Net 

2.5 

800 

X 

X 



X 





X 

X 


ADC541B-8 

t Hybrid Sys. 



X 

X 



X 





X 

X 


ADC541C-8 

Hybrid Sys. 



X 

X 



X 






m 


ADC542B-8 

t Hybrid Sys. 



X 

X 



X 





X 

X 


ADC542C-8 

Hybrid Sys. 


915 



X ^ 







X 

X 

m 

MN5140 

Micro Net 





X 







X 

X 

X 

MN5140H 

t Micro Net 




X 








X 

X 

X 

MN5141 

M'icto Net 




X 








X 

X 

X 

MN5141H 

t Miao Net 




X 








X 

X 

X 

MN5142 

Micro Net 




X 








■■ 

X 

X 

MN5142H 

t Micro Net 



X 









X 

X 

X 

MN5143 

Micro Net 


. 

X 









X 

m 

X 

MN5143H 

t Micro Net 





X 







X 

mm 

m 

MN5130 

Miao Net 





X 







X 

X 

X 

MN5130H 

t Miao Net 




X 








X 

X 

X 

MN5131 

Miao Net 




X 








X 

X 

X 

MN5131H 

t Miao Net 




X 








X 


Di 

MN5132 

Miao Net 




X 








X 

X 

X 

MN5132H 

t Micro Net 



X 









X 

X 

X 

MN5133 

Micro Net 



X 









X 

X 

X 

MN5133H 

t Micro Net 



X 

X 

X 







X 

X 

X 

MN5150 

Micro Net 

2,8 




X 

X 

X 








ADC82A 

Burr-Brown (658) 

6 

1000 



X 







X 

X 

X 

MN5120 

Miao Net 





X 







X 

X 

X 

MN5120H 

t Miao Net 




X 








X 

X 

X 

MN5121 

Micro Net 




X 





. 



X 

X 

X 

MN5121H 

t Micro Net 




X 








X 

X 

X 

MN5122 

Micro Net 




X 








X 

X 

X 

MN5122H 

t Miao Net 



X 

. 








X 

X 

X 

MN5123 

Miao Net 



X 









X 

X 

X 

MN5123H 

t Miao Net 

7 

1165 


X 





X 

X 


X 

X 

X 

MN7100 

Micro Net 




X 





X 

X 


X' 

X 

X 

MN7100H 

t Miao Net 




X 





X 

X 


X 

X 

X 

MN7120 

Miao Net 




X 





■ 

■ 


■ 

■ 

■ 

MN7120H 

t Mtero Net 

(Continued) 


t Military Temperature Range (-55“ to 125°C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUrOE 


INTERFACE-Analog to Digital Converters (Cont’d) 


Linear- 

ity 

Bits Error 

Res. +LSB 

Conver- 
sion Time 
+% LSB 

fiS 

Power 

Dis. 
mW 
(max.) ■ 

Bin. 

Output 

Off. 

Bin. 

Output 

Compl. 

Bin. 

Output 

Compl. 

Off. 

Bin. 

Output 

CTC or 
2's 

Compl. 

Output 

Sign. 

Magn. 

Output 

Mux. 

In. 

S&H 

Int- 

egra- 

ting 

Int 

Ref. 

Par. 

Out 

Ser. 

Out 

Device 

Source 

Binary Output 

(Cont’d.) 

8 . 

12 

720 




X 






X 


X 

MN50g 

(Cont’d.) 

Micro Net 







X 






X 


X 

MN509H 

t Miao Net 



900 

X 









X 

X 

X 

MN502 

Micro Net 




X 









X 

X 

X 

MNI502H 

t Miao Net 







X 






X 

X 

X 

MN503 

Miao Net 







X 






X 

X 

X 

MN503H 

t Micro Net 






X 







X 

X 

X 

MN504 

Miao Net 






X 







X 

X 

X 

MN504H 

t Miao Net 







X 






X 

X 

X 

MN507 

Micro Net 







X 






X 

X 

X 

MN507H 

t Micro Net 


20 

350* 

X 

X 








X 

X 

X 

ZN432-8 

t Ferranti 




X 

X 








X 

X • 

X 

ZN432B-8 

Ferranti 




X 

X 








X 

X 

X . 

ZN432C-8 

Ferranti 


20* 

300 

X 









X 

X 


NE5034 

Signetics (809) 


40 

5* 

X 

X 









X 

X 

AD7570J 

AD 




X 

X 









X 

X 

MP7570J 

Mtero Power 




X 

X 









X 

X 

MP7570P 

t Micro Power 


65 

30 

X 






X 




X 

• 

ADC0808CC 

National 

(1073,1074,1083) 




X 






X 




X 


ADC0816CC 

tNatkxid (1073) 




X 






X 




X 


ADC0816 

tTI 




X 






X 




X 


MM74C948 

National 




X 






X 




X 


INS8292 

National 


too 

70 




X 






X 

X 

X 

MN5065 

Micro Net 







X 






X 

X 

X 

MN5065H 

t Micro Net 






X 







X 

X 

X 

MN5066 

Micro Net 






X 







X 

X 

X 

MN5066H 

t Micro Net 


100 fis' 


X 










X 


ADC0801 

National 

(1066,1073,1074) 


1800 

20 

X 

X 







X 


X 


ADCEK8B 

Datel (662) 



25 

x^ 








X 


X 


8700 

Teledyne S 




X 








X 


X 


8703 

TeledyneS 



43 

X 










X 


ADC-ET8BM 

t Datel (663) 



50 

X 










X 


ADC-ET8BC 

Datel (663) 

1 

1 

2700 

X 

X 











ADH-8512-7 

DDC 


65 

30 

X 






X 




X 


ADC0809CC 

National 

(1074,1083) 




X 






X 




X 


ADC0817CC 

National 

■ 2 

50 

255 

X 










X 


ADC0800C 

National 




X 










X 


MM5357 

National (220) 


80 

255 

,x 










X 


ADC0800 

National 

(1073,1074) 




x 










X 


MM4357 

National 

8 (D/A, A/D, with counter) 

Vi 500 

150 

x 

X 








X 

X 


ADC4yiC8BC 

Datel (664) 



175 

X 









X 

X 


ZN425E 

Ferranti 

1 

500 

175 

X 








U— 

X 

X 


ZN425J 

t Ferranti 


Bin.— Binary Compl.— Complementary CTC— Compl. 2’s Compl. Mux. In— Multiplexed Inputs Par. Out— Parallel Output 

Off.— Offset Magn.— Magnitude Int. Ref.— Internal Reference S&H— Sample and Hold Ser. Out— Serial Output 
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1C MASTER 


INTERFACE-Analog to Digital Converters (Cont’d) 


Linear- 

ity 

Bits Error 

Res. +LSB 

Conver- 
sion Tme 
+14 LSB 

fiS 

Power 

Dis. 

mW 

(max.) 

Bin. 

Output 

Off. 

Bin. 

Output 

Compl. 

Bin. 

Output 

Compl. 

Off. 

Bin. 

Output 

CTCor 

2's 

Compl. 

Output 

Sign. 

Magn. 

Output 

Mux. 

In. 

S&H 

Int- 

egra- 

ting 

Int. 

Ref. 

Par. 

Out 

Ser. 

Out 

Device 

Source 


Binary Output 

(Cont’d.) 

8 (analog input for microprocessors) 

% 2.5 1350 

1 

■ 

1 

■ 

■ 

■ 

■ 

■ 

■ 

1 

■ 

■ 

MP20 

Burr-Brown 

(659) 




s 






X 






MP21 

Burr-Brown 

(659) 

8 (analog to pulse width converter for m 

% - 15* 


isor systg 

■ 



■ 

fl 

B 

B 

■ 

B 


MC14443 

Motorola 

(782) 




B 






X 






MCI 4447 

Motorola 




75* 







X 






)iA9708C 

Fairchild 

(944) 










X 






jiASim 

t Fairchild 

(944) 

9 Vi 

20 

350 

X 

X 








X 

X 

X 

ZN432-9 

t Ferranti 





X 

X 








X 

X 

X 

ZN432B-9 

Ferranti 





X 

X 








X 

X 

X 

ZN432C-9 

Ferranti 


10 Vi 

5 

1400* 



X 


X 





X 

X 

X 

MN5240-10 

Mfcro Net 



8 

1400* 



X 

X 

X 





X 

X 

X 

MNADC84-10 

MIcto Net 







X 

X 

X 





X 

X 

X 

MNADC85-10 

t Miao Net 



10 

1550 



X 

X 

X 





X 

X 

X 

ADC84-10 

Burr-Brown 

(658) 



1800 


X 

X 

X 

X 





X 

X 

X 

ADC8S-10 

Burr-Brown 

(658) 


20 

350* 

X 

X 








X 

X 

X 

ZN432-10 

t Ferranti 





X 

X 








X 

X 

X 

ZN432B-10 

Ferranti 





X 

X 








X 

X 

X 

ZN432G-10 

Ferranti 



21 

950* 



X 

X 

X 





X 

X 

X 

ADC80-10 

Micro Net 



30 

300 

X 

X 








X 

X 


AD571K 

AD 



120 

5* 

X 

X 









X 

X 

AD7570L 

AD 





X 

X 









X 

X 

MP7570L 

Micro Power 





X 

X 









X 

X 

MP7570S 

t Mkjo Power 



6000 

20 

X 

X 







X 


X 


ADC-EK10B 

Datel 

(662) 



25 

X 








X 


X 


8701 

Teledyne S 





X 








X 


X 


8704 

Teledyne S 




43 

X 










X 


ADC-ETKBM 

t Datel 

(663) 



50 

X 










X 


ADCfTIOBC 

Datel 

(663) 

1 

30 

300 

X 

X 








X 

X 


AD571J 

AD 





X 

X 








X 

X 


AD571S 

tAD 


12 Vi 

2 

2700 

X 

X 



X 








ADH-8516-12 

DDC 



5 

1400* 



X 

X 

X 





X 

X 

X 

MN5240-12 

Micro Net 



8 

1400* 



X 

X 

X 





X 

X 

X 

MNADC84-12 

Micro Net 







X 

X 

X 





X 

X 

X 

MNAC)C85-12 

Micro Net 




2000 



X 

X 

X 





X 

X 

X 

ADOHZ12BGC 

Datel 

(669) 






X 

X 

X 





X 

X 

X 

ADOHZ12BMM 

t Datel 

(669) 



2150 



X 

X 




X 


X 

X 


ADC4IS12BGC 

Datel 

(666) 






X 

X 




X 


X 

X 


AD(>4fS12BMM 

t Datel 

(666) 


9* 

2845 

X 

X 





X 

X 


X 

X 


HDAS-8MC 

Datel 

(660) 




X 

X 





X 

X 


X 

X 


HDAS4MM 

t Datel 

(660) 




X 

X 





X 

X 


X 

X 


HDAS-16MC 

Datel 

(660) 




X 

X 





X 

X 


X 

X 


HDAS-16UM 

t Datel 

(660) 


10 

1550 



X 

X 

X 





X 

X 

X 

ADC84-12 

Burr-Brown 

(658) 



1800 



X 

X 

X 





X 

X 

X 

ADC8S-12 

Bur-Brown 

(658) 


13 

745 

X 










X 

X 

MN5213 

Micro Net 





X 










X 

X 

MN5213H 

t Micro Net 








X 







X 

X 

MN5214 

Mkxo Net 

(Continued) 


t Military Temperature Range (-55* to 125'’C) ‘ Typical Values 

Bold face indicates additional data is provided on the page noted. 
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INTERFACE-Analog to Digital Converters (Cont’d) 


Linear- Conver- 

ity Sion Time 

Bits Error -t-Vi LSB 

Res. -}-LSB |iS 

Power 

Dis. 

mW 

(max.) 

Bin. 

Output 

Off. 

Bin. 

Output 

Compl. 

Bin. 

Output 

Compl. 

Off. 

Bin. 

Output 

CTC or 
2’s 

Compl. 

Output 

Sign. 

Wagn. 

Output 

Mux 

In. 

S&H 

Int- 

egra- 

ting 

Int 

Ref. 

Par. 

Out 

Ser. 

Out 

Device 

Source 

Binary Output 

(Cont’d.) 

12 % 13 

745 

1 



■ 


■ 




■ 

■ 

■ 

MN5214H 

(Cont’d.) 

t Micro Net 



E 



X 







X 

X 

MN5215 

Micro Net 



E 



X 







X 

X 

MN5215H 

t Micro Net 


915 

X 









X 

X 

X 

MN5210 

Micro Net 



X 









X 

X 

X 

MN5210H 

t Micro Net 






X 






X 

X 

X 

MN5211 

Micro Net 






X 






X 

X 

X 

MN5211H 

t Micro Net 






X 






X 

X 

X 

MN5212 

Micro Net 






m 






. X 

X 

X 

MN5212H 

t Micro Net 





X 







X 

X 

X 

MN5216 

Micro Net 





X 







X 

X 

X 

MN5216H 

t Micro Net 

20 

2000 

m 


X 

X 

X 





X 

X 

X 

ADC-HX12BGC 

Date! (668) 



E 


X 

X 

X 





X 

X 

X 

ADC-HX12BMM 

tDatel (668) 

25 

925 

B 

m 



X 





X 

X 

X 

AD572A 

AD 



E 

m 



X 





X 

X 

X 

AD572B 

AD 



E 

X 



X 





X 

X 

X 

AD572S 

tAD 



m 


X 

X 

X 





X 

X 

X 

ADC80A-12 

BuiT-Bro¥m (658) 



E 


X 

X 

X 





X 

X 

X 

ADC80-12 

Burr-Brown (658) 



E 


X 

X 

X 





X 

X 

X 

ADC80-12 

Micro Net 


2100 



X 

X 






X 

X 

X 

MN5500 

Micro Net 

30 

725 

m 


Bi 

X 

X 





X 

X 

X 

ADC581B-12 

t Hybrid Sys. 



E 


X 

X 

X 





X 

X 

X 

ADC581C-12 

Hybrid Sys. 


780 

B 

x 








X 


X 

AD574K 

AD 



B 

X 








X 


X 

AD574S 

tAD 



E 

x 








X 


X 

AD574T 

tAD 

40 


m 


X 

X 






X 

X 

X 

873-15 

t Beckman 



E 


X 

X 






X 

X 

X 

873-88 

Beckman 

50 

435 ■ 

B 

X 








X 

X 

X 

7556C 

Beckman 



E 

X 








X 

X 

X 

7556M 

t Beckman 


745 

X 










X 

X 

MN5203 

Micro Net 



X 










X 

X 

MN5203H 

t Micro Net 






X 







X 

X 

MN5204 

Micro Net 






X 







X 

X 

MN5204H 

t Micro Net 






X 







X 

X 

MN5205 

Micro Net 






X 







X 

X 

MN5205H 

t Micro Net 


915 

X 









X 

X 

X 

MN5200 

Micro Net 



X 









X 

X 

X 

MN5200H 

t Micro Net 






X 






X 

X 

X 

MN5201 

Micro Net 






X 






X 

X 

X ‘ 

MN5201H 

t Micro Net 






X 


— 




X 

X 

X 

MN5202 

Micro Net 






X 






X 

X 

X 

MN5202H 

t Micro Net 





X 







X 

X 

X 

MN5206 

Micro Net 





X 







X 

X 

X 

MN5206H 

t Micro Net 


1370 

m 

1^1 

X 

X 






X 

X 

X 

MN515 

Micro Net 



E 

mu 

X 

X 






X 

X 

X 

MN515H 

t Micro Net 


1775 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

MN516 

Micro Net 

(Continued) 
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1C MASTER 


INTERFACE-Analog to Digital Converters (Cont’d) 


Linear- Conver- Power Compl. CTC or 

ity skxi True Dis. Off. Compl. Off. 2’s Sign. Int- 

Bits Error +% LSB mW Bin. Bin. Bin. Bn. Compl. Magn. Mux. egra- W. Par. Ser. 

Res. +LSB pS (max.) Output Output Output Output Output Output In. S&H ling Ref, Out Out 

Device Source 

Binary Output 

(Cont’d.) 


■ 

■ 

1 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

(Cont’d.) 

MN516H t Micro Net 

175 80 

X 









X 

X 

X 

MN5250 Micro Net 

X 

. 









X 

X 

X 

MN5250H t Micro Net 




X 






X 

X 

X 

MN5251 Micro Net 




X 






X 

X 

X 

MN5251H t Micro Net 




X 






X 

X 

X 

MN5252 Micro Net 




X 






X . 

X 

X 

MN5252H tMiaoNet 



X 







n 

m 

m 

MN5253 Micro Net 



X 







X 

X 

X 

MN5253H fMiaoNet 

200 40 

X 

X 









X 

X 

7555C Beckman 

X 

X 









X 

X 

7555M t Beckman 

210 

■ 

■ 









X 

X 

ADC1210 National 

(1073,1074^) 

1 










X 

X 

ADC1210H Nationai 

{10A1074^) 

350 26 

X 

X 



X 





X 

X 

X 

M)C4iC12BGC Date! (665) 

X 

X 



X 





X 

X 

X 

ADC4IC12BIIM fDatel (665) 

2400 43 

X 










X 


AD&ET12BH tDatel (663) 

24000 20 

X 

X 







X 


X 


ADC-EK12B Oatel (662) 

25 

X 








X 


X 


8702 Teiedyne S 

X 








.X 


X 


8705 Teledyne S 

100K 20 

X 





X 



X 

X 

X 


ICL7109 Intersil 

1 2 2700 

X 

X 



X 








ADH-8516-11 DDC 

30 780 

X 

X 








X 


X 

AD574J AD 

1% 2400 50 

X 










X 


ADOET12BC Datel (663) 

2 200 210 

X 










X 

X 

AOC1211 t National (1074) 

X 










X 

X 

ADC1211C National (1074) 

12 plus sign (2 device set) 

Vi 36000 - 

X 





X 





X 

X 

LFB300 National 

X 





X 





X 

X 

MM5863 National 

X 





X 





X 

X 

AOB1200C National 

(1073,1074) 

X 





X 





X 

X 

LFB300 National 

12 (3-Digit BCD) 

V* 1200 20 









X 


X 


ADC4K12DC [)atel (662) 









X 


X 



Vi 50 1775 










X 

X 

X 

MN517 Micro Net 










X 

X 

X 

MN517H t Micro Net 

1 6000* 50 









X 

X 


X 

AD2020 AD 

12 (2 Device Set) 

Vi 250000 40 

X 





X 



X 

X 

X 


ia7t04-12 Intersil 

360 

X 





X 



X 

X 

X 


ICL8062A Intersil 

13 Vi 40000* 64 





X 






X 


MP7550B Micro Power 

72 





X 




X 


X 

X 

AD7550B AD 

14 Vi 250 300 




X 






X 

X 

X 

MN5260 Micro Net 

14 (3Vi-Digit BCD) 

Vi 12000 25 









X 


X 


8750 Teledyne S 


t Military Temperature Range (-55° to 125°C) * Typical Values 

Bom face indicates additional data is provided on the page noted. 
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IC MASTER 


INTERFACE-Analog to Digital Converters (Cont’d) 


Digits 


Decimal Output 


Bargraph (Analog OuW 


2% Digits, V to f Converter 


3 Digits, Integrating 



Line Digits 


Decimal Output 




SHiconix (827) 


3 Digits, Dual Slope, 2 Device Sets 


3 Digits, Dual Slope, Building Block, for microprocessor 
systems, e.g. TMS1000 


3-1 /3 Digits, Dual Slope 


3Vi Digits, Integrating 


3% Digits, integrating, 2 device sets 


3% Digits, 2 device sets 


3% Digits, Integrating 


3%-4% Digits, Ramp Type, 2 device sets 


t Military Temperature Range (-55° to 125’C) 



TL505 

Tl 

LD131 

SHiconix (827) 

MN2301 

Analogic 

A0(>EK12DC 

Datel (662) 

ADC-EK12DM 

tDatel (662) 

ZNA1116E 

Ferranti 

iCL7106 

Intersil 

ICL7107 

Intersil 

MC904 

IPI 

MP7138 

Miao Power 

MCI 4433 

Motorola 

ADC3511 

National 

(1073,1074,252) 

ADD3500. 

Nafional 

ADDSSOf 

National (1074) 

MM74C935-1 

National 

MM74C937-1 

National 

8750 

Teledyne S 

ICL7101 

Intersil 

ICL7103 

Intersil 

ICL8052 

Intersil 

ICL8053 

Intersil 

ICL8068 

Intersil 

LD110 

Intersil 

LD111 

Intersil 

LD114 

Intersil 

LD110 

SHiconix (829) 

LD111 

SHiconix (829) 

LD111A 

SHiconix (829) 

LD114 

SHiconix 

TL502 

Tl 

TL503 

Tl 

MP7104 

Micro Power 

ZNA216 

Ferranti 

AOD3701 

National 

(1074,268) 

ADC3711 

National 

(1073.1074,252) 

UM74C936-1 

National 

Mlyl74C938-1 

National 

S190 

Siemens 

MCI 405 

Motorola 

MCI 505 

t Motorola 

MCI 4435 

Motorola 

MC14435E 

t Motorola 



* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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Linear- 

ity 

Bits Error 

Res. +LSB 

Settling 

Time 
+% LSB 

(iS 

Power 

Dis. 

mW 

(max.) 

Bin. 

Input 

Off. 

Bin. 

Input 

Compl. 

B(i. 

Input 

Compl. 

Off. 

Bin. 

Input 

CTC or 
2'S 

Compl. 

Input 

Siyi. 

Magr. 

Input 

TTL 

Logic 

CMOS 

Logic 

ECL 

Logic 

Int 

Ref. 

Mult 

Latches 

Device 

Source 


D/A Converters 


4-Bit— 16 Lines 
% 

25* 

125 

X 








X 



■ 

DAC41U48GC 

Datel 

(680) 




X 








X 




DAC41U4BMH 

tDatet 

(680) 

6 

3 

250 



X 

X 









pPC603 

NEC America 







X 

X 



X 



X 



DAC-01 

tPMI 







X 

X 



X 



X 



DAC-01B 

tPMI 







X 

X 



X 



X 



DAC-01 C 

PMI 







X 

X 



X 



X 



DAC-01 F 

tPMI 







X 

X 



X 



X 



DAC-01 H 

PMI 


1/3 

3 

250 



X 

X 

X 


X 



X 



MP5520A 

t Micro Power 







X 

X 

X 


X 



X 



MP5520B 

t Mkxo Power 







X 

X 

X 


X 



X 



MP5520C 

Mkxo Power 







X 

X 

X 


X 



X 



MP5520F 

t Micro Power 




200 



X 

X 

X 


X 



X 



MP5520H 

Micro Power 


Vi 


240 



X 

X 







X 


MCI 406 

Motorola 







X 

X 







X 


MCI 506 

t Motorola 



3 

200 



X 

X 

X 


X 



X 



MP5520D 

Micro Power 




250 



X 

X 



X 



X 



DAC-01 D 

PMI 



23* 

400 


X 

X 




X 



X 



MN301 

Micro Net 






X 

X 




X 



X 



MN30l'H 

t Micro Net 


6/1 2-Binary Serial 
% - 

5 




/ 



X 

X 



X 

X 

pA9706C 

Fairchild 











X 

X 



X 

X 

1UA9706M 

t Fairchild 











X 

X 



X 

X 

HA9706AC 

Fairchild 











X 

X 



X 

X 

pA9706AM 

t Fairchild 


mg 

0.15 

1.5* 

A 

X 

X 

X 


■ 


X 



X 


AD7523L 

AD 





X 

X 

X 

X 




X 



X 


MP7523L 

Mtero Power 


1/8* 

0.04* 

450 

X 






X 




X 


HI5608-2 

t Harris 

(730) 




X 






X 




X 


HI560M 

Harris 

(730) 




X 






X 




X 


HIS608-5 

Harris 

(730) 




X 






X 




X 


HI56084 

t Harris 

(730) 

V4 

0.135 

174 

X 

X 

X 

X 



X 

X 

X 


X 


DAC-08A 

tAMD 





X 

X 

X 

X 



X 

X 

X 


X 


pA0801A 

t Fairchild 





X 

X 

X 

X 



X 

X 

X 


X 


pA0801H 

Fairchild 





X 

X 

X 

X 



X 

X 

X 


X 


DAC-08A 

t Motorola 





X 

X 

X 

X 



X 

X 

X 


X 


DAC-08H 

Motorola 





X 






X 




X 


DAC0802 

t National 

(1074) 




X 






X 




X 


DAC0802C 

National 

(1074) 




X. 

X 

X 

X 



X 

X 

X 


X 


DAC-08A 

fPMI 





X 

X 

X 

X 



X 

X 

X 


X 


DAC-08H 

PMI 





X 

X 

X 

X 



X 

X 

X 


X 


DAC-08A 

t Raytheon 





X 

X 

X 

X 



X 

X 

X 


X 


DAC-08H 

Raytheon 





X 

X 

X 

X 



X 

X 

X . 


X 


DAC-q8A 

t SIgnetics 





X 

X 

X 

X 



X 

X 

X 


X 


DAC-08H 

Signetics 





X 

X 

X 




X 

X 

X 


X 


NE5009 

Signetks 





X 

X 

X 




X 

X 

X 


X 


SE5009 

t Signetics 



0.15 

1.5* 

X 

X 

X 

X 




X 



X 


AD7523K 

AD 





X 

X 

X 

X 





X 



X 


MP7523K 

Mkxo Power 

(Continued) 
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1C MASTER 


INTERFACE-Digital to Analog Converters (Coht’d) 


Uwar- Settling 
ity Time 

Bits Error +% LSB 

Res. ^LSB fiS 

Power 

Os. 

mW 

(max.) 

Bin. 

Input 

Oft. 

Bin. 

Input 

Compl. 

Bfl. 

Input 

Compl. 

Oft. 

Bin. 

Input 

CTCor 

2'S 

Compl. 

Input 

Sign. 

Uagn. 

Input 

TTL 

Logic 

CMOS 

Logic 

ECL 

Logic 

Int. 

Ref. 

Mult. 

Latches 

Device 

Source 

D/A Converters 

(Cont’d.) 



■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

AM6080AC 

(Cont’d.) 

AMD 




X 

X 

X 

X 


X 

X 



X 

X 

AM6080AM 

tAMD 



Pm 

mm 

X 

X 

X 

X 

X 

X 



X 

X 

AM6081AC 

AMD 



BH 

X 

X 

X 

X 

X 

X 

X 



X 

X 

AM6081AM 

tAMD 

0.2* 

255* 

B 






X 

X 

X 

X 

X 

X 

NE5119 

Signetics 



B 






X 

X 

X 

X 

X 

X 

SE5119 

tSignetics 

0.25* 

265 

— 

X 

— 

X 





X 

X 



X 


AD1408-9 

AD 



X 

X 





X 

X 



J 


AD1508-9 

tAD 

2* 

255 

B 

IHI 



BPI 

PPI 

!■ 

BH 

pp 

BP 

I^B 

PB 

NE5019 

Signetics 



B 


Bi 

IB 


PB 

IB 

I^B 

BP 

PB 

m 

Bi 

SE5019 

t Signetics 

% 0.01 


X 


X 




X 





X 

TDC1016J 

TRW 

0.01* 


X 








X 


X 


MCI 0318 

Motorola 

0.025 


B 

X 





X 



X 



DA&HFSBGC 

Datel (677) 



B 

QP 





X 



X 



DAC4IF8BMM 

tDatel (677) 

0.135 

174 

X 

X 

X 

X 



X 

X 

X 




DAC-08 

tAMD 



X 

X 

X 




X 

X 

X 


X 


pA0801 

t Fairchild 



X 

X 

X 

X 



X 

X 

X 


X 


DAC-08 

t Motorola 



X 

X 

X 



■ 

X 






DAC0800 

tNational 

(10A1074) 



X 

X 

X 

X 



X 

X 

X 


X 


DAC-08 

tPMI 



X 

X 

X 

X 



X 

X 

X 


X 


DAC-08 

t Raytheon 



X 

X 

X 

X 



X 

X 

X 


X 


DAC-08 

tSignetics 



X 

X 

X 



■ 

X 

X 

X 


X 


SE5008 

tSignetics 


570 

X 






X 



X 



MN3015 

Micro Net 



X 






X 



X 



MN3015H 

t Micro Net 

0.15 

1.5* 

X 

X 

X 

X 




X 



X 


AD7523J 

AD 



X 

X 

X 

X 




X 



X 


MP7523J 

Mkxo Power 


136 

X 

X 





X 

X 

X 


X 


DAC-08BC 

Datel 



X 

X 





X 

X 

X 


X 


DAO08BM 

tDatel (670) 


174 

X 

X 

X 

X 



X 

X 

X 


X 


DAC-08E 

AMD 



X 

X 

X 

X 



X 

X 

X 


X 


pA0801E 

Fairchild 



X 

X 

X 

X 


' 

X 

X 

X 


X 


DAC-08E 

Motorola 



X 

X 

X 




X 




X 


OAC0800C 

National 

(1073,1074) 



X 

X 

X 

X 



X 

X 

X 


X 


DAC-08E 

PMI 



X 

X 

X 

X 



X 

X 

X 


X 


DAC-08E 

Raytheon 



X 

X 

X 

X 



X 

X 

X 


X 


DAC-08E 

Signetics 



X 

X 

X 




X 

X 

X 


X 


NE5008 

Signetics 

0.16* 

123 (5V) 

X 

X 

X 

X 

X 


X 

X 



X 

X 

AM6080C 

AMD 



X 

X 

X 

X 

X ■ 


X 

X 



X 

X 

AM6080M 

tAMD 



X 

X 

X 

X' 

X 

X 

X 

X 



X 

X 

AM6081C 

AMD 


123(5V) 

X 

X 

X 

X 

X 

X 

X 

X 



X 

X 

AM6081M 

tAMD 

0.2 

240 



X 

X 



X 



X 



DAC90B 

Bun-Brown (658) 





X 

X 



X 



X 



DAC90S 

t Bun-Brown (658) 

0.20* 

255 

X 






X 

X 

X 

X 

X 

X 

NE5118 

Signetics (810) 



X 






X 

X 

X 

X 

X 

X 

SE5118 

t Sigietics (810) 

(Continued) 


t Military Temperature Range ( -55° to 1 25°C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 
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Linear- 

Settling 

Power 




Compl. 

CTC or 







ity . 

Time 

■ Dis. 


Off. 

Compl. 

Off. 

2's 

Sign. 






Bits Error 

+V2 LSB 

mW 

Bin. 

Bin. 

Bin. , 

Bin. 

Compl. 

Magn. 

m 

CMOS 

ECL 

Int. 


Res. +LSB 

nS 

(max.) 

Input 

Input 

Input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mult. Latches 

D/A Converters 



SSS1408A-8 


SSS1508A-8 


AD1 408-8 


AD1 508-8 


SSS1408A-8 


SSS1508A-8 


Source 


(Cont’d.) 


(Cont’d.) 



OAC82K 

Burr-Brown 

(658) 

DAC82S 

t Burr-Brown 

(658) 

AD559K 

AD 


AD559S 

tAD 


1408-8 

AMD 


1508-8 

tAMD 


DAC-IC8BC 

Datel 

(671) 

DAC-IC8BM 

t Datel 

(671) 

fiA0802 

t Fairchild 


nAp802A 

Fairchild 


MCI 408-8 

Motorola 


MCI 508-8 

t Motorola 


DAC0808 

t National 

(1073,1074) 

DAC0808C 

National 

(1073,1074) 

LM14088 

National 

(1073) 

LM1 508-8 

t National 


MCI 408-8 

Signetics 


MCI 508-8 

t Signetics 


MN3008 

Micro Net 


MN3008H 

t Micro Net 


MN3009 

Micro Net 


MN3009H 

t Micro Net 


DAC331B-8 

t Hybrid Sys. 


DAC331C-8 

Hybrid Sys. 


HM080 

Harris 

(711) 

NES018 

Signetics 

(808) 

SE5018 

t Signetics 

(808) 

MN3014 

Micro Net 


MN3014H 

t Micro Net 


MN3020 

Micro Net 


MN3020H 

t Micro Net 


DAC336B-8 

t Hybrid Sys. 


DAC336C-8 

Hybrid Sys. 


DAC337B-0 

t Hybrid Sys. 


DAC337C-0 

Hybrid Sys. 


DAC337B-1 

t Hybrid Sys. 


DAC337C-1 

Hybrid Sys. 


MN3000 

Micro Net 

(Conbnued) 


U 

O 

< 

IL 

u 

I- 


Bin.— Binary 
Off.— Offset 


Compl.— Complementary 


Magn.— Magnitude 


Int. Ref.— Internal Reference 


CTC— Compl. 2’s Compl. 
Mull— Multiplying 
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1C MASTER 


INTERFACE-Digital to Analog Converters (Cont’d) 


Linear- Settling Power Compl. CTC or 

ity Time Dis. Off. Compl. Off. 2‘s Sign. 

Bits Error +% LSB mW Bin. Bin. Bin. Bin. Compl. Magn. TTL CMOS ECL Int. 

Res. f LSB pS (max.) Ir^ Input Input Input Input Input Logic Logic Logic Ref. Mult Latches 

Device Source 

D/A Converters 


(Cont’d.) 

— 

8 % 23* 585 



X 



■ 

■ 

■ 

■ 

■ 

■ 

■ 

(Cont’d.) 

MN3000H t Micro Net 


X 





X 

X 


X 



MN3001 Micro Net 


X 


' — 1 



X 

X 


X 



MN3001H t Micro Net 

X 






X 

X 


X 



MN3002 Micro Net 

X 






X 

X 


X 



MN3002H tMkxoNet 


X 






X 


X 



MN3006 Mkxo Net 

— 

X 





X 

X 


X 



MN3006H t Micro Net 

30 570 

x 

X 

X 




X 



X 



MN3013 Micro Net 

X 

X 

X 




X 



X 



MN3013H t Micro Net 

■ 

X 

X . 

X 

X 



X 

X 

X 


X 


DAC-08C AMD 

X 

X 

X 

X 



X 

X 

X 


X 


pA801C Fairchild 

X 

X 

X 

X 



X 

X 

X 


X 


DAC-08C Motorola 

X 

X 

X 




X 




X 


DAC0801C National (1074) 

X 

X 

X 

X 



X 

X 

X 


X 


DAC-08C NEC America 

X 

X 

X 

X 



X 

X 

X 


X 


DAC-08C PMI 

X 

X 

X 

X 



X 

X 

X 


X 


DAC-08C Raytheon 

X 

X 

X 

X 



X 

X 

X 


X 


DAC-08C Signetics 

X 

X 

X 




X 

X 

X 


X 


NE5007 Signetics 

0.25* 265 

X 

X 





X 

X 



X 


SSS1408A-7 AMD 

X 

X 





X 

X 



X 


AD1408-7 AD 

X 

X 





X 

X 



X 


pA0802B Fairchild 

X 

X 





X 

X 



X 


SSS1408A-7 PMI 

0.3* 305 

X 






X 

X 



X 


1408-7 AMD 

X 










X 


MCI 408-7 Motorola 

X 






X 




X 


DAC0807C National (1074) 

X 






X 




X 


LM1408-7 National (1073) 

X 






X 




X 


MCI 408-7 Motorola 

3 200 

X 






X 






HI-1085 t Harris (711) 

m 0.3* 305 

X 







X 



X 


MC3408 Motorola 

2 0.25 * 265 

X 

X 





X 

X 



X 


SSS1408A-6 AMD 

X 

X 





X 

X 



X 


pA0802C Fairchild 

X 

X 





X 

X 



X 


SSS1408A-6 PMI 

0.3* 305 

X 






X 

X 



X 


1408-6 AMD 

X 










X 


MCI 408-6 Motorola 

X 






X 




X 


DAC0806C National (1074) 

X 






X 




X 


LM14086 National (1073) 

X 






X 




X 


MCI 408-6 Signetics 

8-2 (Digit BCD 

1/4 0.135 194 







X 

X 

X 


X 


DAC-20A t Motorola 







X 

X 

X 


X 


DAC-20E Motorola 







X 

X 

X 


X 


DAC-20A tPMI 







X 

X 

X 


X 


DAC-20E PMI 

'/a 0.135 194 







X 

X 

X 


X 


DAC-20 t Motorola 







X 

X 

X 


X 


DAC-20C Motorola 

0.15 194 







X 

X 

X 


X 


DAC-20 tPMI 








X 

X 

X 


X 


DAC-20C PMI 

(Continued) 


t Military Temperature Range (-55° to 125”C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 
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Linear- 

Settling 

Power 




Compl. 

CTC or 







ity 

Time 

Dis. 


Off. 

Compl. 

Off. 

2's 

Sign. 






Bits Error 

f 'A LSB 

mW ^ 

Bin. 

Bin. 

Bin. 

Bin. 

Compl: 

Magn. 

TTL 

CMOS 

ECL 

Int. 


Res. +LSB 

fiS 

(max.) 

Input 

Input 

Input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mult. Latches 

D/A Converters 


8-2 Digit BCD 

Va 

23* 

630 

8(7-Bits plus Sign) Companding 

Va step 0.5 192 

0.5* 

192 

1 step 0:5 

192 

0.5* 

192 

1 Va Step 

0.5* 

192 

- 0.5 

192 

8 (A/D, D/A, with counter) 

Va 2.0 

175 


2.0 175 







8 plus sign 

Vi 20 750 X 


Dual 8-Bit, data latches, addressable 

1 - 1350 X 


plus sign 

15 600 


60 600 


Source 


(Cont’d.) 


MN3010 

(Cont'd.) 

Micro Net 

MN3010H 

t Micro Net 

AM6070AC 

AMD 

AM6070AM 

tAMD 

AM6071AC ■ 

AMD 

AM6071AM 

tAMD 

DAC-76B' 

tPMI 

DAC-76E 

PMI 

DAC-86E 

PMI 

DAC-87E 

PMI 

AM6070C 

AMD 

AM6070M 

tAMD 

AM6071C 

AMD 

AM6071M 

tAMD 

DAC-76 

tPMI 

DAC-76C 

PMI 

DAC-86C 

PMI 

DAC-87C 

PMI 

DAC-76D 

PMI 

AM6072C 

AMD 

AM6072M 

tAMD 

AM6073C 

AMD 

AM6073M 

tAMD 

ZN425E 

Ferranti 


MN380H t Micro Net 


Burr-Brown (659) 
Burr-Brown (659) 

Micro Net 
t Micro Net 
Micro Net 
t Micro Net 
Micro Power 


DAC-IOA tPMI 


Bin.— Binary 
Off.-Offset 


Compl.— Complementary 


Magn.— Magnitude 


Int. Ref.— Internal Reference 


AD 

tAD 

Micro Power 

t Harris (724) 

Harris (724) 

(Continued) 

CTC— Compl. 2’s Compl. 
Mult— Multiplying 
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iNTERFACE-DigItal to Analog Converters (Cont’d) 


CMOS ECL 


D/A Converters 


. 6 * 


IB9BB9B5SSB 


Device 

Source 


(Cont’d.) 


(Cont’d.) 

HIS610^ 

Harris 

(724) 

HI561M 

t Harris 

(724) 

TDC1017J 

TRW 


DAOHFIOBGC 

Date! 

(677) 

DAOHF10BUH 

tOatel 

(677) 

DAC-10B 

tPMI 


DAC-10E 

PMI 


DAC-101A 

tPMI 


DAC-101E 

PMI 


MC3410 

Motorola 


MC3510 

t Motorola 


AD561J 

AD 


AD561S 

AD 



PMI 


DAC-100A 

tPMI 


DAOHA10BC-1 

Datel 

(675) 

DA&4IA10BII-1 

tDatel 

(675) 

DAC4IA10eC 

Datel 

(675) 

OAC4IA10BM 

tDatel 

(675) 

AD7520L 

AD 


AD7520U 

tAD 


AD7530L 

AD 


AD7520L 

Intersil 


AD7520U 

t Intersil 


AD7530L 

Intersil 


MP7520L 

Micro Power 


MP7520P 

Micro Power 


MP7520U 

t Micro Power 


AD7522L 

AD 


AD7522U 

tAD 


MP7522L 

Micro Power 


MP7522U 

tfcfero Power 


MP7620L 

Micro Power 


MDA100-10 

tDDC 


MDA10M0 

tDDC 


DAC331B-10 

t Hybrid Sys. 


DAC331C-10 

Hybrid Sys. 


NE5020 

Signetics 

(809) 

DAC346C-10e 

Hybrid Sys. 


DAC346C-10U. 

Hybrid Sys. 


DAC348B-10 

t Hybrid Sys. 


DAC348C-10 

Hybrid Sys. 


DAC347LPB-10B t Hybrid Sys. 

DAC347LPC-108 

Hybrid Sys. 


DAC347tPB-10U t Hybrid Sys. 

1 DAC347LPC-10U 

Hybrid Sys. 


■■1 

(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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Linear- Settling Power Compl. CTC or 

ity Time Dis. Off. Compl. Off. 2‘s Sign. 

Bits Error +Vi LSB mW Bin. Bin. Bin. Bin. Compl. Mayi. TTL CMOS ECL Int. ■ 

Res. +LSB fiS (max.) Input Input Input Input Input Input Logic Logic Logic Ref. Mult. Latdies 

Device Source 

D/A Converters 

(Cont’d.) 

10 Vj 

23* 585 



X 




X 



X 



(Cont'd.) 

MN3003 Micro Net 



X 




X 



X 



MN3003H t Micro Net . 


X 





X 



X 



MN3004 t Micro Net 


X 





X 



X 



MN3004H t Micro Net 

X 






X 



X 



MN3005 Micro Net 

X 






X 



X 



MN3005H t Micro Net 


X 





X 



X 



MIM3007 Micro Net 


X 





X 



X 



MN3007H t Micro Net 

30 - 


X 





X 




X 


M/DA2005-1 HyComp 

40 300 

X 






X 

X 


X 



DAC337B-3 t Hybrid Sys. 

X 






X 

X 


X 



DAC337C-3 Hybrid Sys. 


X 





X 

X 


X 



DAG337B-4 t Hybrid Sys. 


X 





X 

X 


X 



DAC337C-4 Hybrid Sys. 

50 230 


X 






X 



X 


MN3100 Micro Net 


X 


X 




X 



X 


MN3100H t Micro Net 

500* 24 

X 






X 

X 



X 


AD752QL National (1073) 

X 






X 

X 



X 


AD7520U t National 

X 






X 

X 



X 


DAC1020 t National 

(1073,1074,1080) 

X 






X 

X 



X 


DAC1020C National 

(1073,1074,1080) 

1 0.25. ,75 

X 

X 

X 

X 



X 

X 

X , ■ 


X 


DAC-10F PMI 

X 

X 

X 

X 



X 

X 

X 


X 


DAC-101B tPMI 

X 

X 

X 

X 

' 


X 

X 

X 


X 


DAC.-101F PMI 

380 

X 







X 



X 


MC3410C Motorola 

390 

X 

X 





X 

X 





DAC-IC10BC Datel (673) 

0.3 250 


X 

X 

X 



X 



X 



DAC-100B tPMl 


X 

X 

X 



X 



X 



DAC-100B PMI 

0.5* 20* 

X 

X 

X , 

X 



X 

X 



X 


AD7520K AD 

X 

X 

X 

X 



X 

X 



X 


AD7520T tAD 

X 

X 

X 

X 



X 

X 



X 


AD7530K AD 

X 

X 

X 

X 



X 

X 



X 


AD7520K Intersil 

X 

X 

X 

X 



X 

X 



X 


AD7520T t Intersil 

X 

X 

X 

X 



X 

X 



X 


AD7530K Intersil 

X 

X 

X 

X 



X 

X 



X 


MP7520K Micro Power 

X 

X 

X 

.X 



X 

X 



X 


MP7520N Mkxo Power 

X 

X 

X 

X 



X 

X 



X 


MP7520T t Miao Power 

40 

X 

X 

X 

X 



X 

X 



X 

X 

AD7522K AD 

X 

X 

X ■ 

X 



X 

X 



X 

X 

AD7522T tAD 

50 

X 

X 

,x 

X 



X 

X 



X 

X 

MP7522K Micro Power 

X 

X 

X 

X 



X 

X 



X 

X 

MP7522T t Mkxo Power 

X 

X 

X 

X 



X 

X 



X 


MP7620M Micro Power 

1.5* 300 


X 



X 


X 

X 


X 



DAC-04AC PMI 


X 



X 


X 

X 


X 



DAC-04BC PMI 


X 



X 


X 

X 


X 



DAC-06E PMI 

350 

X 






X 

X 


X 



DAC-03AD PMI 

(Continued) 


Bin— Binary Compl.— Complementary CTC— Compl. 2's Compl- 

Off— Offset Magn— Magnitude Int. Ref —Internal Reference Mult.— Multiplying 
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INTERFACE-Di9ital to Analog Converters (Cont’d) 


Linear- Settling Power Compl. CTC or 

ity Tune Dis. Off. Cornpl. Off. 2's Sign. 

Bits Error ±V4LSB mW Bin. Bia Bin. Bin. Coonpl. ' Magn, TU CMOS ECL Int 

Res. +LSB nS (inax.) Input Input Input Input Input Input Logic Logic. Logic Ref. Mult. Latches 

Device Sotrce 

D/A Converters 

(Cont’d.) 

10 1 ■'■5* 350 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

(Cont’d.) 

DAC-03BD PMI 

500* 24 

X 






X 




X 

— 

AD7520K National (1073) 

X 








X 





X 


AD7520T Natiomrf (1073) 

X 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 


DAC1021 tNationai 

(1073,1074) 

X 



■ 

■ 

1 

X 

X 



X 


DAC1021C Nation^ 

(1073,1074) 

2 0.225 250 


X 

X 

X 



X 



X 





X 

X 

X 



X 



X 




0.5* 20* 

' 

X 

X 

X 

X 



X 




X. 



X 

X 

X 

x 



X 

X 



X 


AD7520S tAD 

X 

X 

X 

X 



X 

X 



!■ 


AD7530J AD 

X 

X 

X 

X 



X 

X 





AD7520J Intersil 

X 

X 

X 

X 



m 

m 

m 


X 


AD7520S t Intersil 

X 

X 

X 

X 



X 

X 



X 


AD7530J Intersil 

X 

X 

X ■ 

X 



X 

X 



X 


MP7520J lyScro Power 

X 

X 

X 

X 



X 

X 



X 


MP7520M t MkTO Power 

X 

X 

X 

.X 



X 

X 



X 


MP7520S Micro Power 

40 

X 

X 

X 

X 



X 

X 



X 

X 

AD7522J AD 

X 

X 

X 

X 



X 

X 



X 

X 

AD7522S tAD 

50 

X 

X 

X 

X 



X 

X 



X 

X 

MP7522J Micro Power 

X 

X 

X 

X 



X 

X 



X 

X 

MP7522S t Wcro Power 

1.5* 300 


X 



X 


X 

X 


X 



DAC-04CC PMI 


X 



X 


X 

X 


X 



DAC-06F PMI 

350 

X 






X 

X 


X 



DAC-03CD PMI 


X 



X 


X 

X 


X 



DAC-06A PMI 

500* 24 

X 






X 

X 



X 


AD7S20J National (1073) 

X 






X 

X 



X 


AD7S20S tNatioinl (1073) 

X 






X 

X 



X 


OAC1022 t National 

(1073,1074) 

X 






X 

X 



X 


DAC1022C National 

(10A1074) 

3 0.225 250 


X 

X 

X 



X 



X 



DAC-100D PMI 


X 

X 

X 



X 



X 



DAC-100D tPMI 

0.5* 50 

X 

x 

X 

X 



X 

X 



X 


MP7520H Micro Power 

1.5* 350 


X 



X 


X . 

X 


X 



DAC-06B PMI 

4 1.5* 300 


X 



X 


X 

X 


X 



DAC-06G PMI 

350 

X 






'X 

X 


X 



DAC-03DD PMI 

2.5* . 350 





X 


XV ■ 

X 


X 



DAC-04DD PMI 

5 1.5* 350 





X 

* 

X 

X 


X 



DAC-06C tPMI 

8 0.5* 50 . 

X 

X 

X 

X 



X 

X 



X 


MP7520G Micro Power 

10 plus Sign 

% 6 300 

X 



’ 









;iPC610 NEC America 

1 1.5* 300 

X 





X 

X 

X 


X 



DAC-02AC PMI 

X 





X 

X 

X 


X 



DAC-02BC PMI 

X 





X 

X 

X 


X 



DAC-05E PMI 

2 1.5* 300 

X 





X 

X 

X 


X 



DAC-02CC PMI 

(Continued) 


t Military Temperature Range (-55’ to 125°C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 
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Linear- 

ity 

Bits Error 

Res. fLSB 

Settling 

Time 
±'k LSB 
nS 

Power 

Dis. 

mW 

(max.) 

Bin. 

Input 

Off. 

Bin. 

. Input 

Compl. 

Bin. 

Input 

Compl. 

Off. 

Bin. 

Input 

CTC or 
2's 

Compl. 

Input 

Sign. 

Input 

TTL 

Logic 

CMOS 

Logic 

ECL 

Logic 

Irt 

Ref. 

Mult. 

Latches 

Device 

Source 


D/A Converters 




(Cont’d.) 



300 

X 





X 

X 

X 


X 



DAC-05F 

PMI 

;(3ont’d.) 



350 

X 





X 

X 

X 


X 



DAC-05A 

tPMI 


3 

1.5* 

350. 

X 





X 

X 

X 


X 



DAC-05B 

tPMI 





X 





X 

X 

X 


X 



DAC-05C 

PMI 


4 

1.5* 

300 

X 





X 

X 

X 


X 



DAC-05G 

PMI 



2.5* 

350 

X 





X 

X 

X 


X 



DAC-02DO 

PMI 


1 1 plus Sign dynamic range (7-Bit plus ! 
%step 0.5 192 

ign Forrr 

at) 





X 






AM6071AC 

AMD 


■ 









X 






AM6071AM 

tAMD 



0.5* 

207 







X 

X 

X 


X 


DAG-76B 

tPMI 











X 

X 

X 


X 


DAC-76E 

PMI 











X 

X 

X 


X 


DAC-86E 

PMI 











X 

X 

X 


X 


DAC-87E 

PMI 


1 step 

0.5 

192 







X 






AM6071C 

AMD 











'X 






AM6071M 

tAMD 



0.5* 

207 







X 

X 

X 


X 


DAC-76C 

PMI 











X 

X 

X 


X 


DAC-86C 

PMI 











X 

X 

X 


X 


DAC-87C 

PMI 


- 

0.5 

192 







X 






AM6073C 

AMD 











X 






AM6073M 

tAMD 


12 1/4 


365 

X 

X 





X 

X 





DA(>681C 

Datel 

(674) 



400 

X 

X 





X 

X 



X 


AD566K 

AD 





X 

X 





X 

X 



X 


AD566S 

tAD 





X 

X 





X 

X 



X 


AD566T 

tAD 




500 

X 

X 





X 

X 



X 


AD565K 

AD 





X 

X 





X 

X 



X 


AD565S 

tAD 





X 

X 





X 

X 



X 


AD565T. 

tAD 




780 

X 






X 

X 



X 


HI562-2 

t Harris 

(713) 




X 






X 

X 



X 


HIS62-8 

Harris 

(713) 



150 

X 

X 

X 

X 



X 

X 

X 


X 


DAC-12A 

tPMI 



1.5* 

465 

X 

X 





X 

X 



X 


AD562S/BIN 

AD 




500 

X 

X 

X 

X 



X 

X 



X 


SSS562S/BIN 

tPMI 




475 

X 

X 





X 

X 


X 



AD563K/BIN 

AD 





X 

X 





X 

X 


X 



AD563S/BIN 

tAD 





X 

X 





X 

X 


X 



AD563T/BtN 

tAD 



1.8 

500 

X 

X 

X 

X 



X 

X 


X 

X 


MN562-S{>eiN 

Analogic 




700 

X 

X 

X 




X 

X 


X 

X 


MN563-SD-BIN 

Analogic 



5 

575 

X 

X 





X 

X 


X 



AD564/BIN 

AD 





X 

X 





X 

X 


X 



AD564S/BIN 

tAD 





X 

X 





X 

X 


X 



AD564T/BIN 

tAD 


% 


780 

X 

X 





X 



X 



DAOfffISGC 

Datel 

(677) 




X 

X 





X 



X 



DAC4IF12BHH 

t Datel 

(677) 



1200 

X 

X 





X 



X 

X 


DAC391B-12 

t Hybrid Sys. 





X 






X 



X 

X 


DAC391C-12 

Hybrid Sys. 



0.085* 

780 

X 






X 

X 



X 


HI5612-2 

t Harris (718) 

(Continued) 


Bin.— Binary Compl.— Complementary CTC— Compl. 2’s Compl. 

Off.— Offset Magn.— Magnitude Int. Ref.— Internal Reference Mult.— Multiplying 
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INTERFACE-Digital to Analog Converters (Cont’d) 


Linear- Settling Power Compl. CTC or 

ity Time Dis. Off. Conpl. Off. 2’s Sign. 

Bits Error -LVi> LSB mW Bin. Bin. Bin. Bin. Compl. Magn. TTL CMOS ECL Int. 

Res. pS (max.) input Input Input kwt Input Input Logic Logic Logic Ref. Mult. Latches 

Device Source 

D/A Converters 

(Cont’d.) 

12 Vi 0.085* 780 

X 

; 





X 

X 



X 


(Cont’d.) 

HI5612-4 Harris (718) 

X 








X 



X 


HtS612-5 Harris (718) 

X 






m 

X 



X 


Ht5612-8 t Harris (718) 

0.3/3* 625* 

■ 

■ 

■ 

■ 

■ 

■ 

X 



X 



DAC1285 t National 

(1073,1074) 



X 

X 

X 


X 



X 



OAC1285C National 

(1073,1074) 

800 



X 

X 

X 


X 



X 



DAC80/CBI Burr-Browi (658) 



X 

X 

X 


X 



X 



DAC85/CBI Burr-Brown (658) 



Y 

X 

X 


X 



* 



DAC85C/CBI Burr-Browi (658) 


X 

n 

X 

X 


X 



X 



DAC87-CBI t Burr-Brown 

850* 

■1 


X 

X 

X 


X 



X 



DAC80/CBI Micro Net 

S 


X 

X 

X 


X 



X 



DAC85/CBI t Micro Net 

B 


X 

X 

X 


X 



X 



DAC85/CBI Micro Net 

925 



X 

X 

X 


X 



X 



DAC80/CBI AD 



X 

X 

X 


X 



X 



DAC85/CBI tAD 



X 

X 

X 


X 



X 



DAC85C/CBI AD 

0.4 365 

X 

X 





X 

X 





0AC-681M tCNrlel (674) 

400 

X 

X 1 





X 

X 



X 


AD566J AD 

X 

X 





X 

X 



X 


DAC862B Burr-Brown 

X 

X 





X 

X 



X 


DAC862S t Burr-Brown 

500 

X 

X 





X 

X 


X 



AD565J ' AD 

780 

X 






X 

X 



X 


HI562-4 Harris (713) 

X 






X 

X 



X 



0.5 0.05 

X 

X 





X 

X 



X 


DAOHA12SC Date! (675) 

X 

X 





X 

X 



X 


DAC4IA126H fDatel (675) 

30 

X 

, X 





X 

X 



X 


DAOHA12BC-1 Datel (675) 

X 

X 





X 

X 



X 


DA&HA12BII-1 t Datel (675) 

0.5/3* 850 



X 

X 



X 



X 



DAC-SCB1 DDC 

0.6 1200 ' 

X 

X 





X 



X 

X 


DAC392B-12 Hybrid Sys. 

X 

X 





X 




X 

X 

DAC392C-12 Hybrid Sys. 

0.75 150 

X 


X 




X 

X 

X 


X 


DAC-12B tPMI 

X 


X 




X 

X 

X 


X 


DAC-12F PMI 

1 20 

X 

X 





X 




X 


MDA120-12 tDDC 

20* 

X 

X 

X 

X 



X 

X 



X 


AD7541B AD 

X 

X 

X 

X 



X 

X 



X 


AD7541K AD 

X 

X 

X 

X 



X 

X 



X 


AD7541T tAD 

X 

X 

X 

X 



X 

X 



X 


ICL7541K Intersil 

X 

X 

X 

X 



X 

X 



X 

1 

ICL7541T Intersil 

1.5 450 



X 

X 



X 

X 


X 



DAC335B-12 t Hybrid Sys. 



X 

X 



X 

X 


X 



DAC335C-12 Hybrid Sys. 

1.5* 465 

X 

X 





X 

X 



X 


AD562K/B1N AD 

475 

X 

X 





X 

X 


X 



AD563J/BtN AD 

500 

X 






X 

X 



X 


SSS562A/BIN PMI 

X 






X 

X 



X 


SSS562K/BIN PMI 

1.8 500 

X 

X 

X 

X 



X 

X 


X 

X 


MN562-AO-BIN Analogic 

(Continued) 


t Military Temperature Range (-55° to 125'C) * Typical Values 

Bold face indicates additional data is provided on the page not«l. 
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Linear- Settling 
ity Time 

Bits Error f'A LSB 

Res. +LSB fiS 

Power 

Dis. 

mW 

(max.) 

Bin. 

Input 

Off. 

Bin. 

Input 

Compl. 

Bin. 

Input 

Compl. 

Off. 

Bin. 

Input 

CTC or 
2’s 

Compl. 

Input 

Sign. 

Magn. 

Input 

TTL 

Logic 

CMOS 

Logic 

ECL 

Logic 

InL 

Ref. 

MutL 

Latches 

Device 

Source 

D/A Converters 

(Cont’d.) 

12 1/2 1.8 

500 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

Mfe62-ii>eiN 

(Cont’d.) 

Analogic 



B 

m 


1^1 

IB 

Bl 

X 

X 


X 

X 


MN562-KI>BIN 

Analogic 


700 

X 

X 

X 

X 



X 

X 


X 

X 


MN563-JD-BIN 

Analogic 



X 

X 

X 

X 



Bi 

X 


X 

X 


MN5634(D-BIN 

Analogic 



X 

X 

X 

X 



X 

X 


X 

X 


MN563-TD-eiN 

Analogic 

2 

50 

m 

Di 

X 

X 



X 

X 



X 


MP7621B 

Hicra Power (765) 



S 

1^1 

X 

X 



X 

X 



X 


MP7621K 

MicrDPower (765) 



B 

m 

X 

X 



X 

X 



X 


MP7621T 

tMcraPower (765) 


150* 

X 

X 





X 



X 



4058 

TeledyneP 

2* 

20* 

X 

X 

x' 

X 



X 

X 



X 


7521 M 

t Beckman 



X 

X 





X 

X 



X 

X 

7545C 

Beckman 



X 

, X 





X 

X 



X 

X 

7545M 

t Beckman 

3 

30 

X 

X 





X 

X 



X 


DAC331B-12 

t Hybrid Sys. 



X 

X 

X 

X 



X 

X 



X 


DAC331C-12 

Hybrid Sys. 


810 


X 





X 

X 





MN364 

Micro Net 




X 





X 

X 





MN364H 

t Micro Net 





X 




X 

X 





MN366 

Micro Net 





X 




X 

X 





MN366H 

t Micro Net 


900 

X 

X 



' 


X 



X 


X 

DAC41K12BGC 

Datel (678) 



X 

X 





X 



X 


X 

DAOHK12BHII 

tDatel (678) 







X 


X 



=< 


X 

DAC-HK12BC-2 

Datel 







X 


X 



X 


X 

OAC41K12BIIII-2tDatel (678) 


1050 



X 

X 



X 



X 



DAOHZ126GC 

Datel (681) 





X 

X 



X 



X 



DAC41Z12BHII 

tDatel (681) 

4 

300 

X 


X 

X 



X 

X 


X 


X 

DAC336B-12 

(Hybrid Sys. 

5 

575 

X 

X 





X 

X 


X 



AD564J/BIN 

AD 

4 

300 

X 


X 

X 



X 

X 


X 


X 

DAC336C-12 

Hybrid Sys. 

5 

800 



X 

X 



X 

X 


X 



DAC1200 

t National 

(1073,1074) 





X 

X 



X 

X 


X 



DAC1200C 

National 

(1073,1074) 


825 



X 

X 



X 



X 



DAC346C-12 

Hybrid Sys. 


1600 



X 

X 



X 



X 


X 

MN3500 

Micro Net 

5* 

525* 



X 

X 



X 

X 


X 



MN385Q 

Micro Net 





X 

X 



X 

X 


X 



MN3850H 

t Miao Net 


675* 



X 

X 



X 



X 


X 

MN3860 

Micro Net 





X 

X 



X 



X 


X 

MN3860H 

t Micro Net 

6 

400* 

X 

X 



X 



X 


X 


X 

HI5712 

Harris 

6/50* 

330 



X 

X 

X 


X 

X 


X 



75801/V 

Beckman 

7 

750 



X 

X 



X 



X 



MN415 

Micro Net 





X 

X 



X 



X 



MN415H 

t Micro Net 


870 




X 



X 

X 





MN360 

Micro Net - 






X 



X 

X 





MN360H 

t Micro Net 





X 




X 

X 





MN362 

MkxoNet 





X 




X 

X 





MN362H 

t Micro Net 

1155 

X 

X 





X 



X 



MN416 

MkxoNet 

(Continued) 


Bin.— Binary Compl.— Corrplementary CTC— Compl. 2’s Compl. 

Off.— Offset Magn.— Magnitude InL Ref.— Internal Reference Mult.— Multiplying 
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IC MASTER 


III 

o 

< 

IL 

flC 

m 

I- 


INTERFACE-Digital to Analog Converters (Cont’d) 


Linear- Settling Power Compl. CTC or 

ity Time Dis. Off. Compl. Off. 2's Sign. 

Bits Error +% LSB mW Bin. Bin. Bin. Bfl. Compl. Magn. TTL CMOS ECL Int. 

Res. +LSB pS (max.) Input Input Input Input Input Input Logic Logic Logic Ref. Mult Latches 

Device Source 

D/A Converters 


(Cont’d.) 

12 % 7 1155 

■ 

■ 

■ 

■ 

■ 

■ 

H 

H 

H 

■ 

1 

1 

(Cont’d.) 

MN416H tMiaoNet 

15 170 

M 




HI 


X 

X 



X 


0AC348B-12 f Hybrid Sys. 

B 




X 


X 

X 


' 

X 


DAC348C-12 Hybrid Sys. 

300 

B 

X 





X 

X 


X 



DAC349B-12 t Hybrid Sys. 

B 

X 





X 

X 


X 



DAC349C-12 Hybrid Sys. 

20 150 




X 



X 

X 


X 



DAC347LPB-12B t Hybrid Sys. 




X 



X 

X 


X 



DAC347LPC-12B Hybrid Sys. 



X 




X 

X 


X 



DAC347LPB-12U tHytoidSys. 



X 




X 

X 


X 




30 - 

X 


X 




X 




X 


M/DA2000 HyComp 

35 90 

m 


X 




X 



X 



MN371 Micro Net 

B 


X 




X 



X 



MN371H t Micro Net 

1065 

B 


X 




X 

X 


X 



MN3210 Micro Net 

B 



X 



X 

X 


X 



MN3211 Micro Net 

50 75 




X * 



X 

X 


X 



DAC356LPB-12 f Hybrid Sys, 




X 



X 

X 


X 



DAC356LPC-12 Hybrid Sys. 

175 




X 



X 

X 


X 



DAC356B-12 t Hybrid Sys. 




X 



X 

X 


X 



DAC356C-12 Hybrid Sys. 

1653 



X 

X 





X 

X 



A[)H4)30-12 DOC 

70 90 




X 



X 

X 


X 



MN370 Micro Net 




X 



X 

X 


X 



MN370H t Miao Net 

10 360 

X 

X 





X 

X 


X 

X 

X 

7546C Beckman 

X 

X 





X 

X 


X 

X 

X 

7546M t Beckman 

1 0.3/3* 625* 



X 

X 

X 


1 — 



X 



DAC1280C National 

(1073,1074) 

0.5/3* 850 



X 

X 



X 



X 



DAC-SCCB1 DDC 

0.75 150 

X 

X 

X 

X 



X 

X 

X 


X 


DAC-12G PMI 

1 20 

X 

X 





X 




X 


MOA1 20-11 tDDC 

X 

X 

X 

X 



X 

X 



X 


MP7621K Micto Power (765) 

20* 

X 

X 

X 

X 



X 

X 



X 


AD7541A AD 

.X 

X 

X 

X 



X 

X 



X 


AD7541J AD 

X 

X 

X 

X 



X 

X 



X 


ICL7541J Intersil 

X 

X 

X 

X 



X 

X 



X r 


ICL7541S t Intersil 

50* 

X 

X 

X 

X 



X 

X 



X '' 


AD7541S tAD 

2 50 

X 

X 

X 

X 



X 

X 



X 


MP7621A Micro Power (765) 

X 

X 

X 

X 



X 

X 



X 


MP7621J Micro Power (765) 

X 

X 

X 

X 



X 

X 



X 


MP7621S t Micro Power (7K) 

30 - 

X 


X 




X 




X 


M/DA2005 HyComp 

50 1653 



X 

X 





X 

X 



ADH-03()-11 DOC 

2 0.04 - 

X 

X 







X 

X 



DA4000 HyComp 

0.5* 20* 

X 

X 

X 

X 



X 

X 



X 


AD7521L AD 

X 

X 

X 

X 



X 

X 



X 


AD7521U tAD 

X 

X 

X 

X 



X 

X 



X 


AD7531L AD 

X 

X 

X 

X 



X 

X 



X 


AD7521L Intersil 

X 

X 

X 

- 

X 



X 

X 



X 


AD7521U t Intersil 

X 

X 

X 

X 



X 

X 



X 


/kD7531L Intersil 

(Continued) 


t Military Temperature Range (-55° to 125°C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 
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INTERFACE-Digital to Analog Converters (Cont’d) 


Linear- 

ity 

Bits Error 

Res. +LSB 

Settling 

Time 

+14LSB 

fiS 

Power 

De. 

mW 

(max.) 

Bin. 

Input 

Off. 

Bin. 

Input 

Compl. 

Bin. 

Input 

Compl. 

Off. 

Bin. 

Input 

CTC or 
2‘s 

Compl. 

Input 

Sign. 

Magn. 

Input 

TTL 

Logic 

CMOS 

Logic 

ECL 

Logic 

InL 

Ref. 

Mult 

Latches 

Device 

Source 

D/A Converters 

(Cont’d.) 

12 2 

0.5* 

20* 

X 

X 

X 

X 



X 

X 



X 


MP7521L 

(Cont'd.) 
Micro Power 




X 

X 

X 

X 



X 

X 



X 


MP7521P 

Micro Power 




X 

X 

X 

X 



X 

X 



X 


MP7521U 

t Micro Power 


5 

800 



X ' 

X 



X 

X 


X 



DAC1201 

t National (1074) 






X 

X 



X 

X 


X 



DAC1201C 

National (1074) 


50 

1653 



X 

X 





X 

X 



ADH-030-10 

DDC 


500* 

24 

X 






X 

X 



X 


AD7521L 

National (1073) 




X 






X 

X 



X 


AD7521U 

t National 




X 






X 

X 



X 


DAC1220 

t National 

(1073,1074,1080) 




X 






X 

X 



X 


DAC1220C 

National 

(10A1074,1080) 

4 

0.5* 

20* 

X 

X 

X 

X 



X 

X 



X 


AD7521K 

AD 




X 

X 

X 

X 



X 

X 



X 


AD7521T 

tAD 




X 

X 

X 

X 



X 

X 



X 


AD7531K 

AD 




X 

X 

X 

X 



X 

X 



X 


AD7521K 

Intersil 




X 

X 

X 

X 



X 

X 



X 


AD7521T 

t Intersil 




X 

X 

X 

X . 



X 

X 



X 


AD7531K 

Intersil 




X 

X 

X 

X 



X 

X 



X 


MP7521K 

Micro Power 




X 

X 

X 

X 


. 

X 

X 



X 


MP7521N 

Micro Power 




X 

X 

X 

X 



X 

X 



X 


MP7521T 

(Micro Power 


50 

1653 



X 

X 





X 

X 



ADH-030-8 

DDC 


500* 

24 

X 






X 

X 



X 


AD7521K 

National (1073) 




X 






X 

X 



X 


AD7521T 

t Natiomri (10A) 




X 






X 

X 



X 


DAC1221 

t National 

(10A1074) 




X 






X 

X 



X 


DAC1221C 

National 

(10A1074) 

8 

0.5* 

20* 

X 

X 

X 

X 



X 

X 



X 


AD7521J 

AD 




X 

X 

X 

X 



X 

X 



X 


AD7521S 

tAD 




X 

X 

X 

X 



X 

X 



X 


AD7531J 

AD 




X 

X 

X 

X 



X 

X 



X 


AD7521J 

Intersil 




X 

X 

X 

X 



X 

X 



X 


AD7521S 

t Intersil 




X 

X 

X 

X 



X 

X 



X 


AD7531J 

Intersil 




X 

X 

X 

X 



X 

X 



X 


MP7521J 

Micro Power 




X. 

X 

X 

X 



X 

X 



X 


MP7521M 

Micro Power 




X 

X 

X 

X 



X 

X 



X 


MP7521S 

t Micro Power 


500* 

24 

X 






X 

X 



X 


AD7521J 

National (1073) 




X 






X 

X 



X 


A07521S 

(National (1073) 




X 






X 

X 



X 


DAC1222 

(National 

(10A1074) 




X 






X 

X 



X 


DAC1222C 

National - 

(1073,1074) 

16 

0.5* 

50 

X 

X 

X 

X 



X 

X 



X 


MP7521H 

Mkxo Power 

32 

0.5* 

50 

X 

X 

X 

X 



X 

X 



X 


MP7521G 

Micro Power 

12-3 Digit BCD 
1/10 

1.5* 

465 







X 

X 



X 


AD562K/BCD 

AD 










X 

X 



X 


AD562S/BCD 

(AD 

(Continued) 


Bin.— Binary Compl.— Complementary CTC— Compl. 2’s Compl. 

Off.— Offset Magn.— Magnitude Int. Ref.— Internal Fteference Mult— Multiplying 
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1C MASTER 


INTERFACE-Digital to Analog Converters (Cont’d) 


Linear- 

Settling 

Power 




Compl. 

CTCor 










ity 

Time 

Dis. 


Off. 

Compl. 

Off. 

2's 

Sign. 









Bits Error 

+%LSB 

mW 

Bin. 

Bin, 

Bin. 

Bin. 

Compl. 

Magn. 

TTL 

CMOS 

ECL 

Int. 





Res. -i-LSB 

mS 

(max.) 

Input 

Input 

Input 

Input 

Input 

Input 

Lo^ 

Logic 

Logic 

Ref. 

Mult. 

Latches 

j Device 

Source 

D/A Converters 

(Cont’d.) 


12-3 Digit BCD 


III 

o 

< 

IL 

IE 

Ul 

H 

Z 




V^ 0.3/3* 925 


3 900 


3* 1050 


Vi 0.3/3* 800 


0.5 

30 

0.5* 

0.05 


20* 

0.5/3* 

850 

1.5* 

500 

5 

800 

1.8 

500 


700 

5 

450 


AD563J/BCD 

(Cont’d.) 

AD 

AD563K/BCD 

AD 


AD563S/BCD 

tAD 


AD563T/BCD 

tAD 


SSS562S/BCD 

tPMI 


MN562-SD-BCD 

Analogic 


MN563-SD-BCD 

Analogic 


AD564J/BCD 

AD 


AD564K/BCD 

AD 


AD564S/8CD 

tAD 


AD564T/BCD 

tAD 


DAC1202 

t National 

(1074) 

DAC1202C 

National 

(1074) 

OAC80/CCD 

AD 


DAC85/CCD 

tAD 


DAC85C/CCO 

AD 


DAC4iK120GC 

Datel 

(678) 

DAC41K12DMM 

tDatel 

(678) 

DAC4iZ12DGC 

Datel 

(681) 

DAC-HZ12DVM 

tDatel 

(681) 

DAC80/CCD 

Burr-Brown 

(658) 

DAC85/CCD 

t Burr-Brown 

(658) 

DAC85C/CCD 

Bw-Brown 

(658) 

DAC80/CCD 

Miwo Net 


DAC85/CCD 

t Miao Net 


DAC85C/CCD 

Micro Net 


DAC4IA12DC-1 

Datel 

(675) 

DAOHAimi 

tDatel 

(675) 

DAOHA12DC 

Datel 

(675) 

DAOHA12DV 

tDatel 

(675) 

ICL7113K 

Intersil 


ICL7113T 

t Intersil 


DAC-SCCD 

DDC 


DAC-SCCCD 

DDC 


SSS562A/BCD 

PMI 


SSS562K/BCD 

PMI 


OAC1203 

t National 

(1074) 

MN562-AD-BCD 

Analogic 


MN562-ID-BCD 

Analogic 


MN562-KD-BCD 

Analogic 


MN563-JD-BCD 

Analogic 


MN563-KD-BCD 

Analogic 


MN563-TD-BCS 

Analogic 



t Hybrid Sys. 

(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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INTERFACE-Digital to Analog Converters (Cont’d) 


Linear- Settling Power Compl. CTC or 

ity Time Dis. Off. Compl. Off. 2’s Sigt. 

Bits Error ■\-'k LSB mW Bin. Bin. Bin. Bin. Compl. Magn. TTL CMOS ECL Int 

Res. +LSB ;iS (max.) Input input Input Input Input Input Logic Logic Logc Ref. Mult Latches 

Device Source 

D/A Converters 

(Cont’d.) 

12-3 Digit BCD 

5 450 







X 

X 


X 



(Cont’d.) 

DAC335C-3D Hybrid Sys. 

800 










X 



DAC1203C National (1074) 

15 300 







X 

X 


X 



DAC349B-3D t Hybrid Sys. 







X 

X 


X 



DAC349C-3D Hybrid Sys. 

35 1065 







X 

X 


X 



MN3212 Micro Net 

2 0.3/3* 800 







X 



X 



DAC1286 t National (1074) 







X 



X 



DAC1286C National (1074) 

0.5* 20* 







X 

X 



'X 


ICL7113J Intersil 







X 

X 



X 


ICL7113S t Intersil 

0.75* 150 







X 

X 

X 


X 


DAC-30B tPMI 







X 

X 

X 


X 


DAC-30E PMI 

4 0.3*/3* 800 







X 



X 



DAC1287C National (1074) 

0.75* 150 







X 

X 

X 


X 


DAC-30F PMI 

12 plus Sign dynamic range (7-Bit plus i 
Vz step 0.5 192 

ign Form 

at) 





X 






AM6070AC AMD 







X 






AM6070AM fAMD 

207 







X 

X 

X 


X 


DAC-86E PMI 

1 step 0.5 192 







X 






AM6070C AMD 







X 






AM6070M tAMD 







X 

X 

X 


X 


DAC-76 tPMI 

207 







X 

X 

X 


X 


DAC-86C PMI 

- 0.5 192 







X 






AM6072C AMD 







X 






AM6072M tAMD 

12, Pulse Output 

Vs. 4ms — 

X 






X 

X 





ICL7105 Intersil 

13 1 0.1 980 




X 



X 



X 



2615-12 DDC 

1.6 1100 




X 



X 



X 



SDAC-12 DDC 

2 0.1 980. 




X 



X 



X 



2615-11 DDC 

1.6 1100 




X 



X 



X 



SDAC-11 DDC 

4 0.1 980 




X 



X 



X 



2615-10 DDC 

1.6 1100 




X 



X 



X 



SDAC-10 DDC 

13(3 Device Set) 

1 1.8 3475 





X 


X 



X 



DDAC-12 DDC 

2 1.8 3475 





X 


X 



X 



DDAC-11 DDC 

4 1.8 3475 





X 


X 



X 



DDAC-10 DDC 

14 1/2 3 30 

X 

X 





X 

X 



X 


DAC331B-14 t Hybrid Sys. 

X 

X 





X 

X 



X 


DAC331C-14 Hybrid Sys. 

1 0.5 0.05 

X 

X 





X 

X 



X 


DAC4tA14BC Datel (676) 

X 

X 





X 

X 



X 


DACM1A148M t Datel (676) 

30 

X 

X 





X 

X 



X 


DAOHA148C-1 Datel (676) 

1 

X 

X 





X 

X 



X 


DAOHA14BII-1 t Datel (676) 

2 20 900 

X 






X 




X 


DAC-U12-1 tDDC 

X 






X 




X 


DAC-U12-3 DDC 

4 20 900 

X 

X 





X 




X 


DAC-U11-1 tDDC 

X 

X 





X 




X 


DAC-U11-3 DDC 


Bin— Binary Compl.— Complementary CTC— Compl. 2’s Compl. 

Off —Offset Magn. — Magnitude InL Ref.— Internal Reference Mult— Multiplying 
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1C MASTER 


INTERFACE-Digital to Analog Converters (Cont’d) 


Linear- 

Settling 

Power 




Compl. 

CTCor 










ity 

Time 

Dis. 


Off. 

Compl. 

Off. 

2's 

Sign. 









Bits Error 

±'A LSB 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compl. 

Magn. 

TTL 

CMOS 

ECL 

Int. 





Res. fLSB 

(iS 

(max.) 

Input 

Input 

Input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mult. 

Latches 

Device 

Source 

D/A Converters 

(Cont’d.) 



50/100* 

575* 

50 

900 



MN3310 

Miao Net 


DAC327C-16ER 

Hybrid Sys. 


DAC41P16BMC 

Datel 

(679) 

DAC4IP16BMH 

tDatei 

(679) 

DAC70/CSB 

t Bur-Brown 

(658) 

DAC70C/CSB 

Burr-Brown 

(658) 

DAC70/COB 

t Burr-Brown 

(658) 

DAC70C/COB 

Burr-Brown 

(658) 

DAC327C-16 

Hybrid Sys. 



DA(>HP160iiC Datel 


OAC44P16DIIM tDatei (679) 


MN3300 Micro Net 


DAC327C-4D Hybrid Sys. 


DAC327C-4DER Hybrid Sys. 


DAC70/CCD t Burr-Brawn (658) 
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INTERFACE-Display Drivers 


Function Device 

Source 

Display Drivers 

Display Driver, 4-Digit (Stores segment and address 

data, drives 7-8 segment digits) 


MM74C911 

National 

Display Driver, 6-Digit BCD (Stores segment and 

address data, drives 7-8 segment digits) 

MM74C912 

National 

Display Driver, 6 Digit Hex(Stores Segment and 

address data, drives 7 segments) 

MM74C917 

National 

BCD to 7-Segment LED Driver Adjustable Current 

DS7858 

National 

DS8858 

National 

BCD to 7-Segment LED Decoder/Driver, Constant 

Current 


NE586 

Signeti'cs 

NE587 

Signetics 

DS8857 

National 

BCD to 7-Segment Latch/Decoder/Driver 

DI-260 

Dionics 

BCD to 7-Segment LED Latch/Decoder/Driver, with 

ripple blanking 


F4734BC 

Fairchild 

F4734BM 

t Fairchild 

BCD plus 1 to 7-Segment Display Driver; output 1-16 

U143 

Telefunken 

BCD (Hexadecimal) to 7-Segment LED 

Decoder/Driver, Constant Current, with Latch 

9368C 

Fairchild 

MD4368B 

t Mitel 

MD4368BE 

Mitel 

BCD (Hexadecimal) to 7-Segment LED 

Decoder/Driver 


M54405 

Mitsubishi 

BCD (Hexadecimal) to 7-Segment LED 

Decoder/Driver, with Latch 


MD4311B 

t Mitel 

MD4311BE 

Mitel 

DS8673 

National 

BCD to 7-Segment LED Decoder/Driver with Latch, 

output 0-9,—, E, H, L, P 


9374C 

Fairchild 

DS8674 

National 

BCD to 7-Segment Decoder/Driver, Active High, 

Resistive Pull-Up 


54LS48 

t Fairchild 

74LS48 

Fairchild 

5448 

t Fairchild 

7448 

Fairchild 

54LS248 

t Fairchild 

74LS248 

Fairchild 

9307C 

Fairchild 

9307M 

t Fairchild 

HD74LS48 

HitacN 

HD74LS248 

Hitachi 

M53248 

Mitsubishi 

MC5448 

t Motorola 

MC7448 

Motorola 

SN54LS48 

t Motorola 

SN74LS48 

Motorola 

SN54LS248 

t Motorola 

SN74LS248 

Motorola 

MC8307 

Motorola 

MC9307 

t Motorola 

DM5448 

t National 

DM7448 

National 


Line 

Function Device 

Source 

Line 

Fmction Device 

Source 


Display Drivers 

(Cont’d.) 


Display Drivers 

(Cont’d.) 


BCD to 7-Segment Decoder/Driver, Active High, 


BCD to 7-Segment Decoder/Driyer. Active Low, Open 


Resistive Pull-Up 

(Cont’d.) 


Collector, 15v Output 

(Cont’d.) 


DM54LS48 

t National 


74LS247 

FaircNW 


DM74LS48 

National 


931 7BC 

Fairchild 


DM54LS248 

t National 

70 

931 7BM 

t Fairchild 


DM74LS248 

National 


HD74LS47 

Hitachi 


DS7856 

t National 


HD7447A 

Hitachi 


DS8856 

National 


HD74LS247 

Hitachi 


5448 

t Signetics 


M53247 

Mitsubishi 


7448 

Signetics 


M54406 

Mitsubishi 

10 

N8T05 

Signetics 


SN54LS47 

t Motorola 


S8T05 

t Signetics 


SN74LS47 

Motorola 


SN5448 

tTI 


MC5447 

t Motorola 


SN7448 

Tl 


MC7447 

Motorola 


SN54248 

tTI 

80 

SN54LS247 

t Motorola 


SN74248 

Tl 


SN74LS247 

Motorola 


SN54LS48 

tTI 


DM5447A 

t National 


SN74LS48 

Tl 


DM7447A 

National 


SN54LS248 

tTI 


DM54LS47 

t National 


SN74LS248 

Tl 


CW74LS47 

National 


BCD to 7-Segmenl Decoder/Driver, Active High, Open 


DM54LS247 

t National 

20 

Collector 



DM74LS247 

National 


5449 

t Fairchild 


HPB7447 

NEC America 


7449 

Fairchild 


5447 

t Signetics 


54LS49 

t Fairchild 

90 

7447 

Signetics 


74LS49 

Fairchild 


383A/C 

Teledyne S 


54LS249 

t Fairchild 


383B/M 

t Teledyne S 


74LS249 

Fairchild 


SN5447A 

tTI 


HD74LS49 

Hitachi 


SN7447A 

Tl 


HD74LS249 

Hitachi . 


SN54247 

tTI 


MC5449 

t Motorola 


SN74247 

Tl 


MC7449 

Motorola 


SN54LS47 

tTI ' 

30 

SN54LS249 

Motorola 


SN74LS47 

Tl 


SN74LS249 

t Motorola 


SN54LS247 

tTI 


SN54LS49 

t Motorola 

100 

SN74LS247 

Tl 


SN74LS49 

Motorola 


SN54LS347 

tTI 


DM54LS49 

t National 


SN74LS347 

Tl 


DM74LS49 

National 


TD3447 

Toshiba 


DM54LS249 

t National 


TD34247 

Toshiba 


DM74LS249 

National 


BCD to 7-Segment Decoder/Driver, Active Low, Open 


N8T06 

Signetics 


Collector, 30v Output 



S8T06 

t Signetics 


5446 

t Fairchild 


SN5449 

tTI 


7446 

Fairchild 

40 

SN7449 

Tl 


931 7CC 

Fairchild 


SN54249 

tTI 

110 

931 7CM 

t Fairchild 


SN74249 

Tl 


HD7446A 

Hitachi 


SN54LS49 

tTI 


MC5446 

t Motorola 


SN74LS49 

Tl 


MC7446 

Motorola 


SN54LS249 

tTI 


DM5446A 

t National 


SN74LS249 

Tl 


DM7446A 

National 


BCD (Hexadecimal) to 7-Segment Decoder/Driver with 


HPB7446 

NEC America 


Latch Active Low, Open Collector 



5446 

t Signetics 


9370C 

Fairchild 


7446 

Signetics 

50 

BCD to 7-Segment Decoder/Driver Active Low, Open 


SN5446A 

SN7446A 

tTI 

Tl 


Collector 


120 

SN54246 

tTI 


MC4039 

Motorola 


SN74246 

Tl 


N8T04 

Signetics 





S8T04 

t Signetics 


BCD to 7-Segment Decoder/Driver, for gas discharge 


SN54LS347 

tTI 


displays 



SN74LS347 

Tl 


384A/C 

Teledyne S 


SN54LS447 

tTI 


384B/M 

tTelaiyneS 


SN74LS447 

Tl 


BCD to 7-Segment Latch/Decoder/Driver (CMOS with 


BCD to 7-Segment Decoder/Driver, Active Low, Open 


Bipolar Output) 


60 

Collector, 15v Output 



F4511BC 

Fairchild 


54LS47 

t Fairchild 

130 

F4511BM 

fFaircNId 


74LS47 

Fairchild 


HD14511B 

Hitachi 


5447 

t Fairchild 


SIL4511B 

t Mitel 


7447 

Fairchild 


SIL4511BE 

Mitel 


54LS247 

t Fairchild 


MCI 4511 BA 

4 Motorola 



(Continued) 



(Continued) 


Line 


(Continued) 


140 


150 



160 


170 


180 


190 


200 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


INTERFACE-Display Drivers (Cont’d) 


Function Device 

Source 

Display Drivers 

(Cont’d.) 

BCD to 7-Segment Latch/Decoder/Driver (CMOS with 

Bipolar Output) 

(Cont’d.) 

MC14513BA 

t Motorola 

MC14513BC 

Motorola 

MC14511BC 

Motorola 

CD4511BC 

National 

CD4511BM 

t National 

MSM561 

OKI 

MSM4511 

OKI 

CD4511B 

tRCA 

CD4511BE 

RCA 

SCL4511B 

tsss 

SCl451 1 BE 

sss 

CM4511B 

t Solltron 

CM4511BE 

Solitron 

TP4511B 

Tl 

TC5002 

Toshiba 

BCD (Hexadecimal) to 7-Segment Latch/ 

Decoder/Driver (CMOS with bipolar output) 

MC14495 

Motorola (786) 

BCD to 7-Segment Latch/Decoder/Driver, output 1-16 

I SAB3211 

Siemens 

i BCD to 7-Segment Decoder/Driver; for fluorescent 

! displays 


1 DI-250 

Dionics 

1 BCD to 7-Segment Decoder/Driver, for Liquid Crystal 

Displays 


SIL4055B 

t Mitel 

SIL4055BE 

Mitel 

CD4055B 

tRCA 

CD4055BE 

RCA 

TC4055 

Toshiba 

[ BCD to 7-Segment Latoh/Decoder/Driver, for Liquid 

Crystal Displays 


MC14543BA 

t Motorola 

MC14543BC 

Motorola 

1 BCD to 7-Segnent Latch/Decoder/Driver (Strobed 

Latch), for Licyjid Crystal Displays 


LS7100 

LSI Comp (434) 

SIL4056B 

t Mitel 

SIL4056eE 

Mitel 

MC14543BA 

t Motorola 

MC145438C 

Motorola 

CD4056B 

tRCA 

CD4056BE 

RCA 

SCL4543A 

SSS 

TC4056B 

Toshiba 

I 7-Segment to BCD Converter/Driver 

MM54C915 

t National 

MM74C915 

National 

1 4-Segment Liquid Crystal Display Driver 

CD4054B 

RCA 

TC4054B 

Toshiba 

1 4-Digit Liquid Crystal Display Driver, Multiplexed BCD 

to LCD Decoder/Driver, AC Drive 


ICM7211 

Intersil 

ICM7211A 

Intersil 

DF411 

Siliconix 

DF414 

Siliconix 

1 4-Digit LCD Driver; data and digit select code input 

latches for fiP interface 


ICM7211M 

Intersil 

ICM7211AM 

Intersil 


Function Device 

Source 

Display Drivers 

(Confd.) 

30-Bit LCD Driver/Register 

(Cont’d.) 

MD4331B 

t Mitel 

MD4331BE 

Mitel 

Hex High Voltage Indicator Driver Open Collector (to 

55v) 


HD536 

Harris 

Hex TTL to LED Bulb Driver, with Latch 

DS8859 

National 

DS8869 

National 

7-Digit/Segment MOS to Fluorescent Display Driver 

XR2271 

Exar 

7-Digit MOS to Gas Discharge Kspiay Driver 

XR2272 

Exar 

4-Digit/Segment Fluorescent Display Driver 

DI503 

Dionics 

DI504 

Dionics 

6-Digit/Segment Fluorescent Display Driver 

DI508 

Dionics 

DI509 

Dionics 

UON-6116 

Sprague 

UDN-6126 

Sprague 

8-Digil/Segmenl Fluorescent 

Display Driver 

DI513 

Dionics 

DI514 

Dionics 

DI514A 

Dionics 

DI534A 

Dionics 

XR6118 

Exar (»1) 

XR6128 

Exar 

HPB249 

NEC America 

UDN-6118 

Sprague 

UON-6128 

Sprague 

12-Line Fluorescent Driver 


SN75530 

Tl 

4-Digit Gas Discharge Display Anocte Driver 

DI500 

Dionics 

DI502 

Dionics 

UDN-6144 

Sprague 

5-Digit Gas Discharge Display Anode Driver 

UHD-490 

t Sprague 

UHP-490 

Sprague 

6-Digit Gas Discharge Display Anode Driver 

DI505 

Dionics 

DI507 

Dionics 

DI603A 

(Dionics 

DI604A 

Dionics 

! OI605A 

Dionics 

DS7891 

t National 

DS8891 

National 

UDN-6164 

Sprague 

UHD-491 

t Sprague 

UHP-491 

Sprague 

UHP-495 

Sprague 

SN75481 

Tl 

7-Digit Gas Discharge Display Anode Driver 

MC3490 

Motorola 

MC3494 

Motorola 


Line 


Function Device 

Source 

Display Drivers 

(Cont’d.) 

8-Digit Gas Discharge Display Anode (Driver (Cont’d.) 

DS7897 

t Natkmal 

DS8897 

National 

LIDN-61 84 

Sprague 

5-Segment Gas Discharge (Display Cathode Driver 

UHP-480 

Sprague 

7-Segment Gas (Discharge (Display Cathode Driver 

DS7885 

t National 

DS8885 

National 

UHP481 

Sprague 

1 7-Segment Gas Discharge Display Cathode Driver, 

with BCD Decoder 


DD700 

Beckman 

DS7880 

t National 

DS8880 

National 

DS8884A 

National 

DS8980 

National 

DS8880 

Signetics 

SN75480 

Tl 

SN75484 

Tl 

1 7-Segment Gas Discharge Display Cathode Driver, 

with BCD Decoder, 8 outputs 


DD704 

Beckman 

8-Segment (3as Discharge (Display 

Cathode (Driver 

DI210 

(Dionics 

DI220 

Dionics 

DI230 

Dionics 

DI240 

Dionics 

DI300 

Dionics 

DI302 

(Diontcs 

MC3491 

Motorola 

MC3492 

Motorola 

DS7889 

t National 

DS8889 

National 

UDN-7180 

Sprague 

4-Digit LED Driver, BCD or Binary to 7-Segment 
Decoder/Driver, data and digit select axle latches for 

fiP interface 


ICM7212M 

Intersil 

ICM7212AM 

Interyl 

UDN-7183 

Sprague 

UDN-7184 

Sprague 

UDN-7186 

Sprague 

UHP-482 

Sprague 

1 4-Digif LED Driver, Mutliplexed BCD or Binary to 

7-Segment Decoder/tDriver 


ICM7212 

Intersil 

ICM7212A 

Intersil 

LED Driver System, 8 Decade, 8x8 memory. Decoder 
(Versions either Hardwire or processor controlled; with 

7 segment and digit drivers tor either common anode 

or cathode LEDs; 2-6 V supply) 


ICM7218A 

Intersil 

ICM7218B 

Intersil 

ICM7218C 

Intersil 

ICM7218D 

Intersil 

ICM7218E 

Intersil 

12-lDigit (Digitron Driver 


EA7050 

EA 

EA7052 

EA 

1 4-lDigit CMOS to LED Cathode Driver 

DS8650 

National 

DS8658 

National 

7-Segment CMOS to LED Driver 


DS8651 

National 


(Continued) 


0 

0 

cd 



30-Bit LCD Driver/Register 
MD4330B 
MD4330BE 


t Mitel 
Mitel 


(Continued) 


10 


20 


30 


40 


50 


60 


8-Digit Gas Discharge Display Anode Driver 


DI510 

(Dionics 

DI512 

Dionics 

DI803A 

Dionics 

DI804A 

Dionics 

DI805A 

Dionics 

DS7887 

t National 

DS8887 

National 


(Continued) 


80 


90 


100 


110 


120 


130 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


INTERFACE-Display Drivers (Cont’d) 


Funclion Device 

Source 

Display Drivers 

(Cont’d.) 

7-Segment CMOS to LED Driver 

(Cont’d.) 

DS8659 

National 

6-Digit MOS to LED Cathode Driver 

9664C 

Fairchild 

9664AC 

Fairchild 

9664BC 

Fairchild 

75492AC 

Fairchild 

75492BC 

Fairchild 

MC75492 

Motorola 

DS75492 

National 

DS75494 

National 

DS8870 

National 

DS8877 

National 

DS8892 

National 

NE582 

Signetics 

D140 

Siliconix 

SN75492 

Tl 

SN75492A 

Tl 

SN75494 

Tl 

7-Digit MOS to LED Cathode Driver 

DS8844 

National 

SN75497 

Tl 

7-Digit MOS TO LED Cathode Driver, with low battery 

indicator 

DS8866 

National 

DS8977 

National 

8-Digit MOS to LED Cathode Driver 

HD2903 

Hitachi 

.DS8863 

National 

DS8865 

National 

• DS8871 

National 

DS8963 

National 

9-Digit MOS to LED Cathode Driver 

DS8855 

National 

DS8872 

National 

DS8973 

National 

DS8974 

National 

DS8975 

National 

DS8976 

National 

SN75498 

Tl 

9-Digit MOS to LED Cathode Driver, with low battery 

indicator 

DS8864 

National 

DS8873 

National 

9-Digit MOS to LED Cathode Driver with shift register 

decoding 


DS8874 

National 

DS8876 

National 

DS8879 

National 

12-Digit MOS to LED Cathode Driver (for National 

Calculators) 

I DS8e68 

National ' | 

14-Digit Decoder/Driver 

DS8665 

National 

DS8666 

National 

14-Digit Decoder/Driver, with low battery indicator 

DS7664 

t National 

DS8664 

National 

4-Segment MOS to LED Anode Driver 

75491 AC 

Fairchild 

75491 BC 

Fairchild 

MC75491 

Motorola 

DS7895 

t National 

DS8895 

t National 

DS75491 

National 

(Continued) 


Fundion Device 

Source 

Display Drivers 

(Cont’d.) 

4-Segment MOS to LED Anode Driver (Cont’d.) 

DS75493 

National 

SN75491 

Tl 

SN75491A 

Tl 

SN75493 

Tl 

I 5-Segment MOS to LED Anode Driver 

j DS8861 

National 

j 8-Segment MOS to LED Anode Driver 

HD2902 

Hitachi 

MC676 

Motorola 

DS8867 

National 

Bargraph LED Display Driver 


LB1405 

Sanyo 

UAA170 

Siemens 

UAA180 

Siemens 

U237 

Telefunken 

U247 

Telefunken 

TL489 

Tl 

TL490 

Tl 

j Bargraph (Gas Discharge) Display Driver 

NE580 

Signetics (805) 

Baragraph VF Display Driver 


TL491 , 

Tl 

1 BCD-To-Dedmal Decoder/Driver (Nixie Driver) 

5441 

t Fairchild 

7441 

Fairchild 

M53241 

Mitsubishi 

MC676 

Motorola 

DM5441A 

t National 

DM7441 A 

National 

HI 58 

SGS 

382A/C 

Teledyne S 

382B/M 

t Teledyne S 

1 BCD-To-Decimal Decoder/Driver with Blanking (for. 

cold cathode indicator tubes) 


74141 

Fairchild 

HD74141 

Hitachi 

MC54141 

t Motorola 

MC74141 

Motorola 

DM54141 

t National 

DM74141 

National 

HP874141 

NEC America 

SN74141 

Tl 

j Plasma Display Controller and ASCII Keyboard 

Interface 


CY-300 

Cybernetic 

5-line Plasma Display Axis Driver 


DI5140 

Dionics 

DI5180 

Dionics 

DI5240 

Dionics 

DI5280 

Dionics 

J Quad AC Plasma Display Axis Driver 

SN55426 

tTI 

SN75426 

Tl 

SN55427 

tTI 

SN75427 

Tl 

j 12-Line AC Plasma Display Axis Driver 

SN75510 

Tl 

SN75511 

Tl 

1 32-line AC Plasma Ksplay Axis Driver 

SN755(K) 

Tl 

SN75501 

Tl 

SN75502 

Tl 

SN75503 

Tl 


Function Device 

Source 

Display Drivers 

(Cont’d.) 

BCD-To-Decknal Decoder/Driver (for lamps) 

380A/C Teledyne S 

380B/M t Teledyne S 

381 A/C Teledyne S 

381 B/M tT^edyneS 

Lamp Driver; See below and various high current 
drivers under Interface-Memory and Peripheral Drivers 

Lamp Drivers (to 90 V, 2.0 A) 

S75V01 

S75V03 

SiKconix (833) 
Saiconix (833) 

Lamp Driver 

CSR301 

Teledyne C 

4-Channel Incandescent Lamp Driver 
CLD4 

Teledyne C 


Display Controllers and Keyboard Interfar^: See 
Microprocessors-General Purpose 


iH 

o 

< 

IL 

a 

ui 

H 


t Military Temperature Range (-55° to 125"C) 


* Typical Values 
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1C MASTER 


INTERFACE-Error Checking Circuits 



Max. Serial 



Data Rate 

Supply 

Function 

MHz 

Voltage 

Error Checking Circuits 

CRCC Generator 

10 

5 



III 

O 

< 

IL 

DC 

III 

H 

2 



Deskew-Queue Register 


Error Detection/Correction Circuit (ECL) 


Error Pattern Register 


LRCC Data Register 


Single Error Hamming Code Detector and Generator 


Polynominal Generator 


Universal Polynomial Generator 


Universal Polynomial 4 Bit Generator 



9401C 

9401M 

941 1C 

9411M 

FaircMd 

(1893,1884^ 

tFalrcMId 

(1893, 1M4) 
Fafrchild 

(1893,1894) 
t Fairchild 

(1893,1894) 

MC8500 

Motorola 

8X01 

Signetics 

MC8520 

Motorola 

MC10163. 

Motorola 

MCI 01 93 

Motorola 

MC8501 

Motorola 

MC8502 

Motorola 

MC4041 

Motorola 

MC8506 

Motorola 

MC8503 

Motorola 

MC8504 

Motorola 



t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additkHial data is provided on the page noted. 
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MASTER SELECTION GUIDE 


INTERFACE-Keyboard Encoder-Decoders 


No. of 

Max. 



No, of Output 

Clock Rate 

Supply 


Keys Bits Code 

KHz 

Voltage 

Comments 

Keyboard Encoder-Decoders 

16 4 1of16 

- 

5 

Strobe output. Key rollover output. 2 of 8 


9 Mask Programmable — 

10 Mask Programmable — 


8 plus Parity Mask, Programmable 100 


-(12-18), 5 
-(12-18), 5 


-12,5 


keyboard to binary encoder, one of four row 
inputs and column inputs (telephone key 
pads) give binary output, strobe. 


2 key rollover, 3 state output 


2 key rollover, 3 state output 


To 4 independent 9-Bit codes per switch 
To 4 independent 10-Bit codes per switch 


Programmable parity, strobe width, strobe 
delay. Two key rollover. 8x11 matrix, 3 
levels. 



HD016S 

MCI 441 9 

Harris (731) 

Motorola 

MM54C922 

MM74C922 

t National 

National 


MM54C923 

MM74C923 


o 

< 

II. 

K 

III 

I- 


Mask Programmable 

200 

-12,5 

Mask Programmable 

100 

-12,5 

External ROM Programmable 

100 

-12,5 

Mask Programmable 

100 

-12,5 

Mask Programmable 

100 

- -12,5 

Mask Programmable 

250 

-12.5 

Mask Programmable 

66 

5 

Mask Programmable 

100 

5 


Programmable strobe width. 9x10 matrix. 
N or two key rollover. 4 levels. Repeat. 


9x10 matrix, 4 Mode, 2 or N key rollover AY5-3600 

KR3600 


9x10 matrix, 4 mode, 2 or N key rollover AY5-3600 - PRO 

KR3600-PRO 

90 Key, 4 mode encoder, N key rollover MP3802 
2 key rollover, 4 mode encoder M58620 

9x9 matrix. N key rollover, 4 levels. No 
repeat. 


99 Key, 4 Mode Encoder 

112 bits for internal programming of function 
keys; 4 mode 


16x8 matrix, three-state I/O, 2 or 3 key 
alarm 



t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


INTERFACE-Line Circuits 


No. 






Per 

Party 

Power 




Device Output 

Line 

Supply 

Comments 

Device 

Source 

Line Drivers-Single Ended 


2 +4 to 6v 

No 

+9 to +15 

RS232, RS423, CCIH V.26, V.28 

9636AC 

Fairchild 





9636AM 

t Fairchild 

+6v 

No 

+ 12 

4 Input; RS232B, C; MIL188 

N8T15 

Signetics 

+8v 

No 

+ 12 

RS232C; MIL188; CCITT V.24 

75150 

Fairchild 





M54650 

Mitsubishi 





DS75150 

National 





RM55150 

t Raytheon 





SN75150 

Tl 

ni 

No 

5,12 

130 Ohm Twisted Pair 

9621 C 

AMD 





9621 M 

tAMD 





9621 

Fairchild 





9621 M 

t Fairchild 





RC9621 

Raytheon 





RM9621 

t Raytheon 

High Current 

Yes 

5 

Emitter Follower for Coax/Twisted Pair 

pA8T13C 

Fairchild 





)[iA8T13M 

t Fairchild 





75121 

Fairchild 





MC8T13 

Motorola 


' 



DS55121 

t National. 





DS75121 

National 





N8T13 

Signetics 





S8T13 

t Signetics 





N8T13 

Tl 





SN55121 

tTI 





SN75121 

Tl 




Coax/Twisted Pair; IBM360, 370 

;tA8T23C 

Fairchild 





pA8T23M 

t Fairchild 





551 23M 

t Fairchild 





75123 

Fairchild 





MC8T23 

Motorola 





DS75123 

National 





N8T23 

Signetics 





N8T23 

Tl 





S8T23 

tTI 





SN75123 

T! 

3 +6v 

No 

+ 12 

RS232B/C, CCITT, Mill 88 

961 6C 

AMD 





9616M 

tAMD 





9616 

Fairchild 





961 6E 

Fairchild 





961 6M 

t Fairchild 

High Current 

No 

5 

IBM360 

HD2904 

Hitachi 

4 +4 to 6V 

Yes 

±5 

RS423, Three-State 

AM26LS29C 

AMD 



+5.5 

RS423, Three-state 

AM26LS29M 

tAMD 


No 

+5 

RS423, RS422 with mode control 

AM26LS30C 

AMD 





DS3691C 

National 



+5.5 

RS423, RS422 with mode control 

AM26LS30M 

tAMD 





DS3691M 

National 

+6 to 9v 

No 

+9 to +15 

RS232C, CCITT V.24 

1488 

AMD 





XR1488 

Exar 





pA1488 

Fairchild 





HD75188 

Hitachi 





MCI 488 

Motorola 





DS1488 

National 





RC1488 

Raytheon 





MCI 488 

Signetics 





SGI 488 

Silicon G 





MCI 488 

Tl 





SN75188 

Tl 

+5 to +7 

No 

+ 12 

RS232C, CCin V.24 

AM2616C 

AMD 





AM2616M 

tAMD 

TTl 

No 

5 

Active Pull-Up 

AM2614C 

AMD 





AM2614M 

tAMD 


Yes 

5 

Three-State 

RC8T09 

Raytheon 






(Continued) 
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INTERFACE-Une Circuits (Cont’d) 


No. 

Per Party 

Device Output Line 

Power 

Supply 

Comments 

Device 

Source 


Line Drivers-Single Ended 

(Cont’d.) 

4 TTL Yes 

5 

Three-State 


(Confd.) 




RM8T09 

t Raytheon 





N8T09 

Signetics 





S8T09 

tSignetics 




2-Input NAND, 80 ma 

961 01 C 

Fairchild 





961 01 M 

t Farchild 




4-Input AND, NAND; Three-State 

DM7831 

tAMD 





DM8831 

AMD 





DS7831 

t National 





DS8831 

National 





DS7831 

tTI 





DS8831 

Tl ■ 




DS7831 w/o Vcc Clamp 

DS7832 

t National 





DS8832 

National 





DS7832 

tTI 





DS8832 

Tl 


6 NTDS No 

5, -15 

NTDS 

MOA-268B 

t Interdesign 


8 ni Yes 

5 ■ 

Three-State (Also see index for 74S244, 74LS244, 67S304, 67LS304) 

AIIC5LS241C 

AMD 





AM25LS241M 

tAMD 


-■ 



SN54LS241 

tAMD 





SN74LS241 

AMD 





SN54S241 

tAMD 





SN74S241 

AMD 





Alyl25LS244C 

AMD 





AM25LS244M 

tAMD 





SN54LS244 

tAMD 





SN74LS244 

AMD 





SN54S244 

tAMD 





SN74S244 

AMD 





54LS241 

t Fairchild 





74LS241 

Fairchild - 





54LS44 

t Fairchild 





74LS244 

Fairchild 





54LS541 

t Fairchild 





74LS541 

Fairchild 





54LS241 

tHMI 

(768) 




74LS241 

MMt 

(768) 




54S241 

tMMI 

(768) 




74S241 

MMI 

(768) 




54LS244 

tMMI 

(768) 




74LS244 

MMI 

(768) 




54S244 

tMMI 

(768) 




74S244 

MMI 

(788) 




57LS301 

tMMI 

(768) 




67LS301 

MMI 

(768) 




57S301 

tMMI 

(768) 




67S301 

MMI 

(768) 




57LS304 

tMMI 

(768) 




67LS304 

MMI 

(768) 




57S304 

tMMI 

(768) 




67S304 

MMI 

(768) 




SN54LS241 

t Motorola 





SN74LS241 

Motorola 





SN54LS244 

t Motorola 





SN74LS244 

Motorola 





SN54LS541 

t Motorola 





SN74LS541 

Motorola 





9LS241C 

Raytheon 

(525) 




9LS241li 

tRaytheon 

(525) 




25LS241C 

t Raytheon 

(525) 




25LS241U 

Raytheon 

(525) 




54LS241 

tRaytheon 

(525) 




74LS241 

Raytheon 

(525) 




9LS244C 

Raytheon 

(525) 




9LS244H 

tRaytheon 

(525) 




2SLS244C 

Raytheon 

(525) 





(Continued) 
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IC MASTER 


INTERFACE-Line Circuits (Cont’d) 


No. 

Per Party 

Device Output Line 

Power 

Supply 

Comments 

Device 

Source 


Line Drivers-Single Ended 

(Cont’d.) 

8 TTL Yes 

5 

Three-State (Also see index for 74S244, 74LS244. 67S304, 67LS304) 


(Cont’d.) 




25LS244U 

t Raytheon 

(525) 




54LS244 

t Raytheon 

(525) 




74LS244 

Raytheon 

(525) 




74LS241 

Signetics 





74LS244 

Signetics 





SN54LS241 

tTI 





SN74LS241 

Tl 





SN54S241 

tTI 





SN74S241 

Tl 





SN54LS244 

tTI 


< 



SN74LS244 

Tl 




Three-State, Inverting 

AM25LS240C 

AMO 





AM25LS240lyl 

tAMD 





SN54LS240 

tAMD 





SN74LS240 

AMD 





SN54S240 

AMD 





SN74S240 

AMD 





54LS240 

t Fairchild 





74LS240 

Fairchild 





54LS540 

t Fairchild 





74LS540 

Fairchild 





54LS240 

tMMI 

(768) 




74LS240 

Mill 

(768) 




54S240 

tMMI 

(768) 




74S240 

MMI 

(768) 




57LS300 

tMMI 

(768) 




67LS300 

MMI 

(768) 




57S300 

tMMI 

(768) 




67S300 

MMI 

(768) 




57LS306 

tMMI 

(768) 




67LS306 

MMI 

(768) 




S7S306 

tMMI 

(768) 




67S306 

MMI 

(768) 




57LS307 

tMMI 

(768) 




67LS307 

MMI 

(768) 




57S307 

tMMI 

(768) 




67S307 

MMI 

(768) 




SN54LS240 

t Motorola 





SN74LS240 

Motorola 





SN54LS540 

t Motorola 





SN74LS5-W 

Motorola 





9LS240C 

Raytheon 

(522) 




9LS240M 

t Raytheon 

(522) 




25LS240C 

Raytheon 

(522) 




25LS240U 

t Raytheon 

(522) 




54LS240 

tRayttieon 

(522) 




74LS240 

Raytheon 

(522) 




74LS240 

Signetics 





SN54LS240 

tTI 





SN74LS240 

Tl 





SN54S240 

tTI 





SN74S240 

Tl 


Line-Drivers - Differential 


2 High Current TTL 






No 

5 

40 ma, Active Pull-up/Pull-down 

961 2C 

Fairchild 





%12M 

t Fairchild 




50 ma, Active Pull-up/Pull-down 

961 2EC 

Fairchild 




40 ma, Open Collector/ Active Pull-up 

961 4C 

AMD 





9614M 

tAMD 





961 4C 

■ Faircrtid 





961 4M 

t Fairchild 





DS55114 

t National 





DS75114 

National 






(Continued) | 


t Military Temperature Range (-55° to 125°G) * Typical Values 
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MASTER SELECTION GUIDE 


INTERF ACE-Line Circuits (Cont’d) 


No, 

Per, Party 

Device Output Line 

Power 

Supply. 

Comrnents 

Line-Drivers - Differential 

2 High Current TTL 

No 

5 

40 ma, Open Collector/Active Pull-up 

Yes 

5 

40 ma, Open Collector/Active Pull-up, Three-State 

No 

5 

40 ma, 4-Input AND, NAND 


Source 


(Cont’d.) 




HD74S140 

C)M74S140 


t Signetics 
Signetics 
tTI 
T^ 


SN54S140 tTI 


SN55183 tTI 


40 ma, 4-Input AND, NAND; Three-State 


DS7831 w/o Vcc Clamp 


40 ma, RS422, Three-State 



(Continued) 


t Military Temperature Range (-55” to 125”C) 


* Typical Values 
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Master Selection Guide 


IC MASTER 


INTERFACE-Line Circuits (Cont’d) 


No, 

Per Party 

Power 




Device Output Line 

Supply 

Comments 

Device 

Source 

Line-Drivers • Differentiai 

(Cont’d.) 

2 




(Cont’d.) 

6.5ma Yes 

+5 

Twisted Pair Level Shifting 

SN55110 

tAMD 




SN75110 

AMD 




551 10A 

t Fairchild 




751 10A 

Fairchild 




HD75110 

Hitachi 




MC75110 

Motorola 




DS55110 

t National 




DS75110 

National 




RM55110 

t Raytheon 




SN55110A 

tTi 




SN75110A 

Tl 

18 ma Yes 

+5 

Higher current 75110 








3 2 ma Yes 

5 

Constant Current 

HD545 

Harris 

4 11 ma Yes 

+5 

Quad 75110 

MC3453A 

Motorola 

High Current TTL 





No 

5 

50 ohm lines 

74128 

Signetics 




SN74128 

Tl 



75 ohm lines 

54128 

t Signetics 




SN54128 

tTI 

Yes 

5 

Three-State 

DS1688 

t National 




DS3688 

National 




N8T100 

Signetics 




N8T101 

Signetics 



RS-422, RS-423, Three-State 

MC3487 

Motorola 




DS3487 

National 

20 ma Yes 

5 

RS-422, Three-State 

AM26LS31C 

AMD 




AM26LS31M 

tAMD 




DM26LS31C 

t National 




DM26LS31M 

National 




AM26LS31C 

Tl 




AM26LS31M 

tTI 

40 ma Yes 

5 

RS-422, Fed. 1020, Three-State 

SN75151 

Tl 




SN75153 

Tl 

High Current CMOS 





No 

3-15 

CMOS, 25 ma 

MM78C29 

t National 




MM88C29 

National 

See also Drivers under di^l logic famiSes 



t Military Temperature Range (-55° to 125°C) * Typical Values 
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MASTER SELECTION GUIDE 


INTERFACE-Line Circuits (Cont’d) 


No. 

Per 

Device 

Receiver 

Input 

Threshold 

Common 

Mode Supply 

Voltage Voltage 

Comments 

Device 

Source 

Line 

Receivers 

- Single Ended 



2 

Ref +0.1v 

5 

Ext. Reference Adjustable from 1.5 to 3.5v 

MC75140 

Motorola 





SN55140 

tTI 





SN75140 

Tl 





SN55141 

tTI 





SN75141 

Tl 




Ext. Ref. Adj. 1 .5 to 3.5v with optional internal 2.5v Reference 

SN55142 

tTI 





SN75142 

Tl 





SN55143 

tTI 





SN75143 

Tl 


0.4 to 2.4 

+ 15 5 

Differential Input, Single Ended Data 

AM2615C 

AMD 





AM2615M 

tAMD 


+2.0 

5 

RS232B 

DS7822 

t National 





DS8822 

National 

3 

0.7 tot. '7 

5 

Hysteresis, IBM 360/370 

]nA8T24C 

Fairchild 





fiA8T24M 

t Fairchild 





55124 

t Fairchild 





75124 

Fairchild 





MC8T24 

Motorola 





DS75124 

National 





N8T24 

Signetics 


0.75 to 2.25 

5 

Hysteresis, RS232C, CCITT V.24 

961 7C 

AMD 





961 7M 

tAMD 





961 7C 

Fairchild 


0.8 to 2.0 V 

5 

Hysteresis, High-Speed 

|iA8T14C 

Fairchild 





fiA8T14M 

t Fairchild 





55122 

t Fairchild 





75122 

Fairchild 





MC8T14 

Motorola 





DS55122 

t National 





DS75122 

National 





N8T14 

Signetics 





S8T14 

t Signetics 





SN55122 

tTI 





SN75122 

Tl 



0.86 to 2.40 5 

High Speed 

HD2915 

Hitachi 



1.15 to 1.55 5 

IBM 360 

HD2905 

Hitachi 

4 

+3/0.8 to 3 

5 or 12 

RS232C, Hysteresis, Fail Safe Option 

55154 

t Fairchild 





75154 

Fairchild 





M54654 

Mitsubishi 





DS75154 

National 





RM55154 

t Raytheon 





RC75154 

Raytheon 





SG55154 

t Silicon G 





SG75154 

Silicon G 





SN75154 

Tl 


0.75 to 1.5v 

5 

RS232C, Programmable Threshold, Hysteresis 

1489 

AMD 





HA1489 

Fairchild 





HD75154 

Hitachi 





M54655 

Mitsubishi 





MCI 489 

Motorola 





DS1489 

Nationaj 





RC1489 

Raytheon 





MCI 489 

Signetics 





SGI 489 

Silicon G 





SN75189 

Tl 


0.75 to 2.25 

5 

RS232C, Programmable Threshold, wider hysteresis than 1489 

1489A 

AMD 





XR1489A 

Exar 



' 


HA1489A 

Fairchild 





HD75189 

Hitachi 





M54656 

Mitsubishi 





MC1489A 

Motorola 





DS1489A 

National 





RC1489A 

Raytheon 





MC1489A 

Signetios 






(Continued) 
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1C MASTER 


INTERFACE-Line Circuits (Cont’d) 



No. Receiver Common 

Per Input Mode Supply 

Device Threshold Voltage Voltage Comments 

Device Source 

Line Receivers • Single Ended 

(Cont’d.) 

4 0.75 to 2.25 5 RS232C, Programmable Threshold, wider hysteresis than 1489 

(Cont’d.) 

SG1489A Silicon G 

SN75189A n 

0.97 to 2.65 5 Hysteresis, 120 Ohm System 

DS7836 t National 

1 .05 to 2.5 5 Hysteresis, 120 Ohm System 

DS8836 National 

1 .2 to 1 .8 5 120 Ohm System, No Hysteresis, NOR Input 

DS7640 t National 

1.25 to 2.25 5 RS-232C 

AM2617 AMD 

1 .3 to 1 .7 5 120 Ohm System, No Hysteresis, NOR Input 

DS8640 National 

1 .5 to 2.0 5 1 20 Ohm System, Hysteresis, NOR Input 

N8T380 Signetics 

1 .7 5 No Hysteresis, NOR Input 

96106 Fairchild 

5 to 7.5 15 Hysteresis, Interface to CMOS 

367A Teledyne S 

367fJ! t Teledyne S 

Hysteresis, Open Collector, Interface to CMOS 

368A Teledyne S 

368M t Teledyne S 

5.5 to 8 12 Hysteresis, Interface to CMOS 

367B Teledyne S 

367C t Teledyne S 

Hysteresis, Open Collector, Interface to CMOS 

368B t Teledyne S 

368C Teledyne S 

6 0.97 to 2.65 5 Hysteresis, 120 Ohm System 

DS7837 t National 

1.05 to 2.50 5 Hysteresis, 120 Ohm System 

MC3437 Motorola 

DS8837 National 

N8T37 Signetics 

6 -1 to-4.5/-1.5to-13 

5 NTDS 

MOB-272 t Interdesign 

7 0.7 to 1.7 5 IBM360/370 

SN75125 _TI 

SN75127 Tl 

8 0.7to1.7 5 IBM360/370 

SN75128 Tl 

SN75129 Tl 

Also see Line Receivers-Differential 


Line Receivers - Differential 


2 +0.35/0.3 to 3 5 Adj. RS232B,C, MIL-188 

N8T16 Signetics 

+0.2/0.3 +10/15 5 Twisted Pair, +15v CMV, Response Control 

DS78LS120 tNafional 

DS88LS120 National 

+0.2/0.5 +7/15 5 RS232, RS422/3 

9637C Fairchild 

9637M t Fairchild 

SN55157 tTI 

SN75157 Tl ' 

+0.5/2 +0/15 5,12 +15vCMV 

9620M tAMD 

9620M t Fairchild 

+0/12 5,12 +12 V CMV 

9620C AMD 

9620C Fairchild 

+0.3/0.3 +0/15 5 +15v CMV, Response Control 

DS78L20 t National 

DS88L20 National 

±0.5/1 +0/15 5 + 15V CMV, Response Control 

961 5C AMD 

961 5M tAMD 

961 5C Fairchild 

961 5M t Fairchild 

SN55115 tTI 

SN75115 Tl 

DM7820 tAMD 

+ 10/15 5 T wisted Pair, + 1 5v CMV, Response Control 

DM8820 AMD 

DS78C20 t National 

DS88C20 National 

DS7820 t National 

DS8820 National 

DS7820 t Sigietics 

(Continued) 


t Military Temperature Range (-55° to 125“C) • * Typical Values 
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I NTERF ACE-Line Circuits (Cont’d) 


No. Receiver 

Per Input 

Device Threshold 

Common 

Mode 

Voltage 

Supply 

Voltage 

Comments 

Device 

Source 

Line Receivers 

• Differential 



(Cont’d.) 

2 ‘ +0,5/1 

+ 10/15 

5 

Twisted Pair, +15v CMV, Response Control 


(Cont’d.) 





DS8820 

Signetics 


+5/15 

5 

+15v CMV 

961 3C 

Fairchild 





961 3M 

t Fairchild 


+3/15 

5 

Twisted Pair, +3/15 v CMV, Response Control 

DM7820A 

tAMD 





DM8820A 

AMD 





DS7820A 

t National 





DS8820A 

National 





DS7820A 

t Signetics 





DS8820A 

Signetics 





DS7820 

tTI 





DS8820 

Tl 





SN55182 

tTI 





SN75182 

Tl 

+0.5/3 

+25 

+ 12 ■ 

Adjusts RS232C/MIL-188, +25 v CMV, Hysteresis 

9627C 

Fairchild 





9627M 

t Fairchild 





SN75152 

Tl 

+2 

+7.5 

-10,5 

130 Ohm Termination 

9622C 

Fairchild 





RC9622 

Raytheon 


+ 10 

-10,5 

130 Ohm Termination 

9622M 

t Fairchild 





RM9622 

t Raytheon 

+0.010 

+3 

+5 

10 mv, MOS Sense, Active Pull-up 

SN75207 

AMD 





55207 

t Fairchild 





75207 

Fairchild 





DS75207 

National 





75S207 

Signetics 





SN75207 

Tl 




75207 with Diode Protected Input Stage 

SN75207B 

Tl 




10 mv, MOS Sense, Three-State 

DS3604 

AMD 





DS3604 

National 




10 mv, MOS Sense, Open Collector 

SN75208 

AMD 





55208 

t Fairchild 





75208 

Fairchild 





DS75208 

National 





75S208 

Signetics 





SN75208 

Tl 




75208 with Diode Protected Input Stage 

SN75208B 

Tl 

+0.025 

+3 

+5 

25 mv. Active Pull-up 

551 07A 

t Fairchild 





751 07A 

Fairchild 





HD75107A 

Hitachi 





MC55107 

t Motorola 





MC75107 

Motorola 





DS55107 

t National 





DS75107 

National 





RC75107A 

Raytheon 





RM55107A 

t Raytheon 





75S107 

Signetics 





SN55107A 

tTI 





SN75107A 

Tl 




25 mv, Three-State 55107 

DS1603 

tAMD 





DS3603 

AMD 





DS1603 

t National 





DS3603 

National 




25 mv. Open Collector 

551 08A 

Fairchild 





75108A 

Fairchild 





HD75108A 

Hitachi 





MC55108 

t Motorola 





MC75108 

Motorola 





DS55108 

t National 





DS75108 

National 





RC75108A 

Raytheon 





RM55108A 

t Raytheon 






(Continued) 
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IC MASTER 


INTERFACE-Line Circuits (Cont’d) 


No. Receiver 

Common 





Per Input 

Mode 

Supply 




Device Threshold 

Voltage 

Volta^ 

Comments 

Device 

Source 

Line Receivers 

- Differential 



(Cont’d.) 

2 +0.025 

±3 

±5 

25 mv, Open Collector 

* 

(Cont’d.) 





75S108 

Signetics 





SN55108A 

tn 





SN75108A 

Tl 




551 07A with Diode Protected Input Stage 

SN55107B 

tAMD 





SN75107B 

AMD 





551 07B 

t Fairchild 





751 07B 

FaircNId 





DS55107 

t National 





DS75107 

National 





SN55107B 

TTI 





SN75107B 

Tl 




551 08A with Diode Protected Input Stage 

SN55108B 

tAMD 





SN75108B 

AMD 





551088B 

IFairchNd 





75108B 

Fairchild 





DS55108 

t National 





DS75108 

National 





SN55108B 

tn 





SN75108B 

Tl 

3 ±0.075 


±5 

100 Ohm Twisted Pair, Shieided 

HD548 

Harris 

+ 1.5 ma 


±5 

100 Ohm Twisted Pair, Shielded 

HD546 

Harris 



HD549 

Harris 

4 +0.025 

+3 

+5 

Four 75107, Active Pull-Up 

MC3450 

Motorola 





DS3650 

National 




Four 75108, Open Collector 

MC3452 

Motorola 





DS3652 

National 

+0.2 

±3 

5 

Three-state, RS422/423 

MC3486 

Motorola 





DS3486 

National 


+7 

5 

Three-State, RS-422/423 

AM26LS32C 

AMD 





AM26LS32M 

tAMD 





DM26LS32C 

National 





DM26LS32M 

t National 





AM26LS32C 

Tl 





AM26LS32M 

tn 


±15 

5 

50 mv Hysteresis 

DS1689 

t National 





DS3689 

National 





DS1690 

t National 





DS3690 

National 





DS3651 

National 

±0.5 

+15 

5 

Three-State 

AM26LS33C 

AMO 





AM26LS33M 

tAMD 





DM26LS3X 

Natkmal 





DM26LS33M 

t National 





AM26LS33C 

Tl 





AM26LS33M 

tn 

See also Receivers-listed under Digital-ECL and Digital-HNIL/HTL Miscellaneous sections 



t Military Temperature Range (-55“ to 125°C) * Typical Values 



Bold face indicates addition^ data is provided on the page noted. 
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MASTER SELECTION 0UI{3€ 


INTERFACE-Line Circuits (Corit’d) 


No. Receiver 

Per Input 

Device Threshold 


Output 


Supply 

Voltage 


Comments 


Line Transceivers - Single Ended 


1 MOS/HL 

MOS/TTL 

5 

Transceiver/Port Controller 

N8T30 

Signetics 


( 0.6 to 2.0 

HL 

5 

General Purpose Interface Bus, Open Collector, for MOS input 

MC3446A 

Motorola 






MC3446 

T1 


0.7 to 2.0 

m 

5 

Three-State, Hysteresis 

AM25LS242M 

tAMD 






AM25LS243M 

tAMD 






SN54S242 

tAMD 






SN54S243 

tAMD 






SN54LS242 

tAMD 






SN54LS243 

tAMD 






54LS242 

t Fairchild 






54LS243 

t Fairchild 






SN54LS242 

t Motorola 






SN54LS243 

t Motorola 






9LS242M 

t Raytheon 

(528) 





25LS242III 

t Raytheon 

(528) 





54LS242 

t Raytheon 

(528) 





9LS243M 

t Raytheon 

(528) 





25LS243M 

tRaytheon 

(528) 





54LS243 

t Raytheon 

(528) 





SN54LS242 

tTl 






SN54LS243 

tTI 





Three-Slate, Bus Treaisceiver 

AM2915AM 

tAMD 






2915 AM 

tMMI 






MC2915AM 

t Motorola 






AM2915AM 

tRaytheon 





Three-State, Bus Transceiver, Parity Generator/Checker 

AM29176AM 

tAMD 






IAM2917AM 

tAMD 






2916AM 

tMMI 






2917AM 

tMMI 






MC2916AM 

t Motorola 






MC2917AM 

t Motorola 






AM2916AM 

tRaytheon 






AM2917AM 

tRaytheon 



0.8 to 1.8 


TTL/MOS 


General Purpose Inteface Bus, Bidirectional Bus Tranceiver, three-state 


0.8 to 2.0 


HL 


Three-State, Bus Transceiver 

AM2915AC 

AMD 


F2915AC 

Fairchild 


9425 

Fairchild 


291 5AC 

MMI 


MC2915AC 

Motorola 


pPB2915A 

NEC Micro 


AM2915AC 

Raytheon 

Three-State, Bus Transceiver, Parity Generator/Checker 

AM2916AC 

AMD 


AM2917AC 

AMD 


F2916AC 

Fairchild 


9426 

Fairchild 


F2917AC 

Fairchild 


9427 

Fairchild 


291 6AC 

MMI 


291 7AC 

MMI 


MC2916AC 

Motorola 


MC2917AC 

Motorola 


pPK916A 

NEC Micro 


pP82917A 

NEC Micro 


AM2916AC 

Raytheon 


AM2917AC 

Raytheon 

General Purpose Interface Bus, Open Collector, 100 ma output 

MC3440A 

Motorola 


MC3441A 

Motorola 


MC3442 

Motorola 


MC3443A 

Motorola 


DS8641 

Motorola 


DS7641 

t National 


DS8641 

National 


MC3443 

Tl 

General Purpose Bus, Open Collector, 100 ma,for 50 ohm system 

DS8642 

National 

Three-State (Inverting) 

N8T26 

AMD 


Device 


Source 


MC3448A 


Motorola 


(Continued) 
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1C MASTER 


INTERFACE-Line Circuits (Cont’d) 


No. Receiver 

Per Irpjt Supply 

Device Threshold Output Voltage 

Comments 

Device 

Source 


Line Transceivers - Single Ended 

(Cont’d.) 

4 0.8 to 2.0 TTL 5 

Three-State (Inverting) 


(Cont’d.) 



S8T26 

tAMD 




8T26 

Fairchild. 




HD268T26 

Hitachi 




MC6880 

Motorola 




MC8T26A 

Motorola 




DS8T26A 

National 




DS8T26AM 

t National 




N8T26A 

Signetics 




N8T126 

Signetics 

(2297) 



S8T126 

t Signetics 

(2297) 



N8T127 

Signetics 

(2297) 



S8T127 

fSignetics 

(2297) 



SN75136 

Tl 



Three-State{Non-!nverting) 

N8T28A 

AMD 




S8T28A 

tAMD 




8T28 

Fairchild 




MC6889 

Motorola 




MC8T28 

Motorola 




DS8T28 

National 




DS8T28M 

t National 




N8T28 

Signetics 




N8T128 

Signetics 

(2297) 



S8T128 

fSi^ietics 

(2297) 



N8T129 

Signetics 

(2297) 



S8T129 

tSignetics 

(2297) 


Three-State, Hysteresis 

AM25LS242C 

AMD 




SN74LS242 

tAMD 




SN74S242 

AMD 




AM25LS243C 

AMD 




SN74S243 

AMD 




SN74LS243 

AMD 




74LS242 

Fairchild 




74LS243 

Fairchild 




SN74LS242 

Motorola 




SN74LS243 

Motorola 




9LS242C 

Raytheon 

(528) 



25LS242C 

Raytheon 

(528) 



74LS242 

Raytheon 

(528) 



9LS243C 

Raytheon 

(528) 



2SLS243C 

Raytheon 

(528) 



74LS243 

Raytheon 

(528) 



74LS242 

Signetics 




74LS243 

Signetics 




SN74LS242 

Tl 




SN74LS243 

Tl 



Three-State, dual rank latches 

SN54S266 

tTI 




SN74S226 

Tl 


0.97 to 2.65 HL 5 

Open Collector, 1 v Hysteresis 

DS7838 

tAMD 




DS7838 

t National 


1.05 to 2.50 TTL 5 

Open Collector, 1 v Hysteresis 

DS8838 

AMD 




MC3438 

Motorola 




DS8838 

National 




N8T38 

Signetics 


1.4 to 2.05 TTL 5 ' 

Open Collector, Hysteresis 

AM26S12AM 

tAMD 




AM26S12AC 

AMD 


1.5 to 2.4 TTL 5 

2-Input, Open Collector 10(^ Drivers 

AM2905M 

tAMD 



* 

2905M 

tMMI 




MC2905M 

t Motorola 




AM2905M 

t Raytheon 


* 

2-Input, Open Collector lOOma Drivers, Parity Generator/Checker 

AM2906M 

tAMD 




2906M 

tMMI 




MC2906M 

t Motorola 




AM2906M 

t Raytheon 





(Continued) 


t Military Temperature Range (-55” to 125°C) * Typical Values 
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INTERFACE-Line Circuits (Cont’d) 


No. Receiver 

Per Input 

Device Threshold 

Supply 

Output Voltage 

Comments 

Device 

Source 

Line Transceivers > 

Singie Ended 


(Cont’d.) 

4 1.5 to 2.4 

TTL 

5 



(Cont’d.) 




Open Collector, lOOma output, Parity Generator/Checker 

AM2907M 

tAMD 





2907M 

tMMI 





MC2907M 

t Motorola 





AM2907M 

t Raytheon 

1.5 to 3.2 

TTl 

5 

Open Collector, 100 ma output 

SG55138 

t Silicon G 





SN55138 

tTI 

1.6 to 1.8 

TTL 

5 

Open Collector, Hysteresis 

AM26S12M 

tAMD 





AM26S12G 

AMD 

1.6 to 2.3 

TTL 

5 

2-Input, Open Collector 100 ma Drivers 

AM2905C 

AMD 





F2905C 

Fairchild 





9415 

Fairchild 





2905C 

MMI 





MC2905C 

Motorola 





pPB2905A 

NEC Micro 





AM2905C 

Raytheon 




2-Input, Open Collector, 100 ma Drivers, Parity Generator/Checker 

AM2906C 

AMD 





F2906C 

Fairdiild 





9416 

Fairchild 





2906C 

MMI 





MC2906C 

Motorola 





pPB2906A 

NEC Micro 





AM2906C 

Raytheon 




Open Collector, 100 ma output. Parity Generator/Checker 

AM29d7C 

AMD 





F2907C 

Fairchild 





9417 

Fairchild 





2907C 

MMI 





MC2907C 

Motorola 





pP82907A 

NEC Micro 





AM2907C 

Raytheon 

1.6 to 2.4 

TTL 

5 

Open Collector, 100 ma output 

AM26S10M 

tAMD 





AM26S11M 

tAMD 





9640M 

t Fairchild 





9641 M . 

t Fairchild 





DM26S10M 

t National 





DM26S11M 

t National 





AM26S10M 

tTI 





AM26S11M 

tTI 




Open Collector,. 100 ma. Hysteresis 

9642M 

t Fairchild 

1.75 to 2.25 

HL 

5 

Open Collector, 100 ma output 

AM26S10C 

AMD 





AM26S11C 

AMD 





9640C 

Fairchild 





9641 C 

Fairchild 





MC26S10 

Motorola 





MC26S11 

Motorola 





DM26S10C 

National 





DM26S11C 

National 





AM26S10C 

T1 





AM26S11C 

Tl 




Open Collector, 100 ma. Hysteresis 

9642C 

Fairchild 

1.8 to 2.9 

HL 

5 

Open Collector, 100 ma output 

SG75138 

Silicon G 





SN75138 

Tl 

1.05 to 2.50 

HL 

5 

Three-State, T/R Disables, Hysteresis 

DS7833 

t National 





DS8833 

National 




Inverting 7833/8833 

DS7835 

t National 





DS8835 

National 




Three-State, NOR Gate, Transmit Disable, Hysteresis 

DS7839 

t National 





DS8839 

National 




Inverting 7839/8839 

DS7834 

t National 





DS8834 

National 





N8T34 

Signetics 

8 CMOS 

TTL 

5 

Bidirectional Bus Driver, Three-State 

MD4245A 

t Mitel 






(Continued) 
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1C MASTER 


INTERFACE-Line Circuits (Cont’d) 


No. Receiver 

Per Input Supply 

Device Threshold Output Voltage 

Comments 

Device 

Source 


Line Transceivers - Singie Ended 

(Cont’d.) 

8 CMOS ni 5 

Bidirectional Bus Driver, Three-State 



(Cont’d.) ■ 



MD4245Aa 

Mitel 


TJl TTL 5 

Bidirectional Bus Transceiver. Three-State 

AM8304 

AMD 




DP8304 

National 


0.7 to 2.0 m 5 

Bidirectional Bus Transceiver, Open Collector 

SN54LS641 

t Motorola 




SN54LS642 

t Motorola 




SN54LS641 

tTI 




SN54LS642 

tTI 




SN54LS644 

tTI 



Bidirectional Bus Transceiver, Three State 

SN54LS245 

tAMD 




54LS245 

t Fairchild 




54LS245 

tMMI 

(774) 



57LS305 

tMMI 

(774) 



57LS310 

tMMI 

(774) 



SN54LS245 

t Motorola 




SN54LS640 

t Motorola 




SN54LS645 

t Motorola 




SN54LS245 

tTI 




SN54LS640 

tTI 




SN54LS643 

tTI 




SN54LS645 

tTI 


0.8 to 2.0 TTL 5 

Bidirectional Bus Transceiver. Open Collector 

SN74LS641 

Motorola 




SN74LS642 

Motorola 




SN74LS641 

Tl 




SN74LS641-1 

Tl 




SN74LS642 

Tl 




SN74LS642-1 

Tl 




SN74LS644 

Tl 




SN74LS644-1 

Tl 



Bidirectional Bus Transceiver, Three State 

SN74LS245 

AMD 




74LS245 

Fairchild 




74LS245 

MMI 

(774) 

' 


67LS305 

MMI 

(774) 



67LS310 

MMI 

(674) 



SN74LS245 

Motorola 




SN74LS640 

Motorola 




SN74LS645 

Motorola 




74LS245 

Signetics 




N8T125 

Signetics 




SN74LS245 

Tl 




SN74LS640 

Tl 




SN74LS640-1 

Tl 




SN74LS643 

Tl 




SN74LS643-1 

Tl 




SN74LS645 

Tl 




SN74LS645-1 

Tl 



General Purpose Interface Bus 

SN75160 

Tl 




SN75161 

Tl 




SN75162 

Tl 


Line Transceivers - Differential 


1 +0.5/+1V TTL ,5 

Independent Three-State 55113 Driver and 55115 Receiver 

SN55116 

tTI 


\ 


SN75116 

Tl 



Three-State 8 Pin, 40 ma 

SN55117 

tTI 




SN75117 

Tl 



Same as 551 16 with Three-State Receiver 

SN55118 

tTI 




SN75118 

Tl 



Same as 551 1 7 with Three-State Receiver 

SN55119 

tTI 




SN75119 

Tl 



t Military Temperature Range (-55° to 125“C) ' * Typical Values 
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Line 

Function Device 

Source 

Line 

Fimction Device 

Source 


Memory & Peripheral Drivers 


Memory & Peripheral Drivers 


(Cont’d.) 



(Cont’d.) 



Quad NMOS Wemory Driver 

(Cont’d.) 


Quad NAND TTL to MOS Driver (MOS Memory 


DS1674 

t National 


Interface- clock driver) . 



DS3674 

National 


HD2912 

Hitachi 


DS36144 

National 

70 

HD2916 

Hitachi 


DS36174 

National 


3207A 

Intel 





3207A-1 

Intel 


Quad MOS Driver (for clock inputs 2416 and 2444 


MC75365 

Motorola 


CCD Memories) 



DS75365 

National 


5244 

Intel 


3207A 

Signetics 

10 

Quad Port Driver, for 5270 RAM 



3207A-1 

Signetics 


DS1640 

t National 


SN75355 

Tl 


DS3640 

National 


SN75365 

Tl 


DS1670 

t National 


SN75366 

Tl 


DS3670 

National 


SN75375 

Tl 


Dual MOS Clock Driver, bootstrapped for single 

80 

Quad TTL to MOS Driver 



supply systems 



MEM4900 

Gl 


DS1642 

t National 


TTL to MOS Shifter; See also Diqital-TTL-Translators 


DS3642 

National 





DS1671 

t National 


Dual ECL to MOS Driver 


20 

DS3671 

National 


SN75320 

Tl 


DS1672 

t National 


SN75321 

Tl 


DS3672 

National 


Dual Channel ECL to MOS Driver (MOS Memory 


Quad MOS Clock Driver, decodes inout address 


Interface; also ECL to TTL driver) 


DS3643 

National 


MC75358 

Motorola 


DS3673 

National 

90 

MC75368 

Motorola 





SN75368 

Tl 


Quad. MOS Memorv DecodGr/Clock Driver 





DS36143 

National 


Dual MOS Logic to MOS Memory Dnver 


DS36173 

National 








Dual ECL to TTL/MOS Driver 


3D 

6-Bit MOS Refresh Counter/Driver 


SN75441 

Tl 


DS1646 

t National 





DS3646 

National 


Flex MOS to Power Transistor-Level Shifter/Driver 


DS1676 

t National 


M54520 

Mitsiixshi 


DS3676 

National 


Flex Latch/Driver, for MOS Memories 


Quad TTL to MOS Driver, Three-State 


DS3645 

Motorola 


SN75357 

Tl 

100 

DS3675 

Motorola 


SN75367 

Tl 


DS1645 

t National 





DS3645 

National 


Quad TTL to NMOS Memory Driver (for 7001 , etc.) 


DS1675 

t National 

40 

MC3466 

Motorola 


DS3675 

National 


Quad TTL to NMOS Memory Driver (for 2105, 2107, 


Quad MOS Memory I/O Register 


etc.) 



DS3647 

Motorola 


9645 

Fairchild 


DS3677 

Motorola 


3245 

Fairchild 


DS36147 

Motorola 


3245 

Intel 


DS36177 

Motorola . 


5235 

Intel 


DS1647 

t National 


MC3245 

Motorola 

110 

DS3647 

National 


Dual TTL to MOS Driver (MOS Memory Interface) 


DS1677 

t National 


9644 

Fairchild 


DS3677 

National 


DS75361 

National 


DS16147 

t National 


DS75362 

National 


DS36147 

National 


DS75364 

National 


DS16177 

t National 


MH8805 

National 


DS36177 

National 


75361 A 

Signetics 


Disc Memory Video Amplifer, for magnetic servo head 


SN75350 

Tl 


SSI101A 

Silicon Sys. 


SN75361A 

Tl 


Disc Memory Fault Detector 



Dual AND TTL to MOS Driver (NMOS Memory 

120 

SSI103 

Silicon Sys. 


Interface) 



Disc Memory Head Selector 


60 

9643 

Fairchild 


SSI102 

Silicon Sys. 


DS3622 

National 





DS75322 

National 


Disc Memory Head Control Circuit, for moving heads 


SN75322 

Tl 


SSI104 

Silicon Sys. 


SN75363 

Tl 


Disc Memory Head Control Circuit, for fixed heads 


Dual Channel TTL to MOS Memory Interface (for 


SSI105 

Silicon Sys. 


TMS4062, AMS6002, etc.) 



Gated Decoder, for SSI104/5 



SN75370 

Tl 


SSI106 

Silicon Sys. 


Function 


Memory & Peripheral Drivers 


Dual CCD Memory Driver, with enable inputs 

SN75430 

Tl 

Dual CCD Memory Driver, with enable inputs and 

protect 


SN75431 

Tl 

MQS Dynamic Memory, Address Refresh Logic 

Circuitry 


3222 

Intel 

MC8505 

Motorola 

MOS Dynamic Memory, 4k Address Multiplexer and 

Refresh Counter , 


96LS32 

Fairchild (479) 

96S32 

Fairchild (479) 

3232 

Intel 

MC3232A 

Motorola 

MOS Dynamic Memory Interface, Microprocessor to 

16K RAM 


MC3480 

Motorola 

MOS Dynamic Memory, 16k Address Multiplexer and 

Refresh Counter 


3242 

Intel 

Clock Generator/Oscillator, to 10 MHz, 8 and 1 

Divider,. for Microprocessors 


ICM7209 

t Intersil 

MOS Clock Driver 


MH0007 

t National 

MH0012 

t National 

MH0007C 

National 

MH0012C 

National 

Dual MOS Clock Driver 


0026 

tAMD 

0026C 

AMD 

0056 

tAMD 

0056C 

AMD 

' 0026 

Fairchild 

SH013C 

Fairchild 

SH013M 

t Fairchild 

9646 

Fairchild 

MMH0026 ' 

t Motorola 

MMH0026C 

Motorola 

MH0009 

t National 

MH0009C 

National 

MH0013 

t National 

MH0013C 

. National 

DS0025 

t National 

DS0025C 

National 

DS0026 

t National 

DS0026C 

National 

DS0056 

t National 

DS0056C 

National 

SN75369 

Tl 

Two Phase Oscillator/Clock Driver (for MOS systems) 

DS7803 

t National 

DS8803 

■ National 

DS7807 

t National 

DS8807 

National 

DS8813 

National 

DS8817 

National 

Two Phase Oscillator Driver (for CCD Shift Register 

Memories) 


CS233 

Cherry 

Quad NMOS Memory Driver 


MC3459 

Motorola 

MC3460 

Motorola 

DS1644 

t National 

DS3644 

National 


(Continued) 
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INTERFACE 


1C MASTER 


INTERFACE-Memory and Peripheral Drivers (Cont’d) 


Memory & Peripheral Drivers 
(Cont’d.) 


Memory & Peripheral Drivers 
(Cont’d.) 


Memory & Peripheral Drivers 
(Cont’d.) 


Quad Predriver, Open Collector, 50 ma Sink (for 

magnetic memories) 


MC4042 

Motorola 

Dual Memory Driver, 400 ma Sink (for magnetic I 

memories) 


MC4043 

Motorola 

Memory Driver Dual, 400 ma Sink/Source, Decode I 

(for magnetic merrwries) 


75324 

■ Fairchild 

DS3629 

National 

DS75324 

National 

75324 

Signetics 

SN75324 

Tl 

Memory Driver. Quad, 600 ma Sink 


55326M 

t Fairchild 

75326C 

Fairchild 

SN55326 

tTI 

SN75326 

Tl 

Memory Driver, Quad, 600 ma Source 1 

55327M 

t Fairchild 

75327C 

Fairchild 

SN55327 

tTI 

SN75327 

Tl 

Memory Switch, Quad, 600mA Sink/Source 

SN75328 

Tl 

SN75330 

Tl 

Memory Etriver, Dual 600 ma Sink/Source 

55325M 

t Fairchild 

75325 

Fairchild 

MC55325 

t Motorola 

MC75325 

Motorola 

DS55325 

t National 

DS75325 

National 

55325 

t Signetics 

75325 

Signetics 

SG55325 

t Silicon G 

SG75325 

Silicon G 

SN55325 

tTI 

SN75325 

, Tl 

Quad Multiplexer/Driver, tor MOS systems 

DS1648 

t National 

DS3648 

National 

DS1678 

t National 

DS3678 

National 

Hex Inverter/MOS Driver, Three-State I 

DS1649 

t National 

DS3649 

tlational 

DS1679 

t National 

DS3679 

National 

Hex Inverter/MOS Driver, disable causes logic 1 state I 

DS16149 

t National 

DS36149 

National 

DS16179 

t National 

DS36179 

National 

Dual Buffer, to 40V, 2A 


LPD4106 

Lambda 

Dual AND Driver, HNIL, 250 ma. Open Collector I 

391 

Teledyne S 

Dual Peripheral AND Driver 


55450A/B 

t Fairchild 

55451 A/B 

t Fairchild 

55460 

t Fairchild 

55461 

t Fairchild 

55471 

t Fairchild 

75450 

Fairchild 


(Continued) 


Dual Peripheral AND Driver 

(Confd.) 

75451 

Fairchild 

75460 

Fairchild 

75461 

Fairchild 

75471 B 

Fairchild 

HD75450A 

Hitachi 

HD75451A 

Hitachi 

M54504 

Mitsubishi 

M54600 

Mitsubishi 

M54601 

Mitsubishi 

MC75450 

Motorola 

MC75451 

Motorola 

SN75451B 

Motorola 

MC75461 

Motorola 

DS55450 

t National 

DS55451 

t National 

DS55460 

t National 

DS55461 

t National 

DS75450 

National 

DS75451 

National 

DS75460 

National 

DS75461 

National 

RM55450 

t Raytheon 

RM55451 

t Raytheon 

PBD3513 

RIFA 

75450B 

Signetics 

75451 B 

Signetics 

SG55450 

t Silicon G 

SG55451 

t Silicon G 

SG55460 

' t Silicon G 

SG55461 

t Silicon G 

SG75450 

Silicon G 

SG75451 

Silicon G 

SG75460 

Silicon G 

SG75461 

Silicon G 

SN55450B 

tTI 

SN55451B 

tTI 

SN55460 

tTI 

SN55461 

tTI 

SN75466 

Tl 

SN55470 

tTI 

SN55471 

tTI 

SN75401 

Tl 

SN75411 

Tl 

SN75430 

Tl 

SN75431 

Tl 

SN754506 

Tl 

SN75451B 

Tl 

SN75460 

Tl 

SN75461 

Tl 

SN75470 

Tl 

SN75471 

Tl 

1 Dual Peripheral AND Driver, to 70v 300ma I 

MC1471 

Motorola 

SN75476 

Tl 

1 Dual Peripheral AND Driver, to 70v 500ma I 

1 SN75416 


1 Dual Peripheral AND Driver, to 80v, 300 ma 1 

DS1611 

t National 

DS3611 

National 

DS3611 

Signetics 

UDN5711 

Signetics 

UDN-3611 

Sprague 

UDN-5711 

Sprague 

1 Dual Peripheral AND Driver, for CMOS I 

DS1631 

t National 

DS3631 

National 


Dual 2-Input AND Power Driver (40V. to 2A) 

LPD4101 

Lambda 

Dual 4-Input AND Driver, HNIL 250 ma Open Collector 

390 

Teledyne S 

4-Input AND Current Driver (45v, to 1.5A peak) 

DH0006 

t National 

DH0006C 

National 

4-Input AND High Voltage-High Current Driver (4.5v, to 

3Apeak) 


DH0008 

t National 

DH0008C 

National 

Quad 2-Input AND Driver (to 70v, sinks 300 ma) 

MN304 

Micro Net 

MN304H 

t Micro Net 

UDS-5706H 

t Sprague 

Quad 2-Input AND Power Driver. Open Collector (to 

lOOv, sinks 500ma) 


UHC/D-400 

t Sprague 

UHC/D-406 

t Sprague 

UHC/D-500 

Sprague 

UHC/D-506 

Sprague 

UHP-400 

Sprague 

UHP-406 

Sprague 

UHP-500 

Sprague 

UHP-506 

Sprague 

Quad 2-Input NAND Driver (to 70v. sinks 300 ma) 

UDN-5707A 

Sprague 

UDS-5707H 

t Sprague 

Dual NAND Driver, HNIL, 250 ma. Open Collector 

392 

Teledyne S 

4-input NAND High Voltage, High Current Driver (40 to 

lOOv, sinks 150 to 500 ma) 


SH2001C 

Fairchild 

SH2001M 

fFaircWld 

SH2002C 

Fairchild 

SH2002M 

t Fairchild 

SH2200C 

Fairchild , 

SH2200M 

t Fairchild 

SH2201C 

Fairchild 

SH2201M 

t Fairchild 

4-Input NAND High Voltage, High Current Drivers (40v, 

0.15 to 0.25A) 


DH0011 

t National 

DH0011C 

National 

4-Input NAND High Voltage, High Current Drivers (50, 

70 or lOOv, 0.25 to 0.5A) 


DH0016C 

National 

DH0017C 

National 

DH0018C 

National 

Dual Peripheral NAND Driver 


55452A 

t Fairchild 

55462 

t Fairchild 

55472B 

t Fairchild 

75452 

Fairchild 

75462 

Fairchild 

75472B 

Fairchild 

HD75452 

Hitachi 

M54501 

Mitsubishi 

M54502 

Mitsubistii 

M54602 

Mitsubishi 

M54605 

Mitsubishi 

MC75452 

Motorola 

MC75462 

Motorola 

SN75452B 

Motorola 

DS55452 

t National 

DS55462 

t National 


(Continued) 


t Military Temperature Range (-55‘ to 125”C) 


* Typical Values 

Bold face indicates adddionat data is provided on the page noted. 
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INTERFACE-Memory and Peripheral Drivers (Cont’d) 


MASTER SELECTION GUIK 


Memory & Peripheral Drivers 
(Cont’d.) 


Dual Peripheral NAND Driver 

(Cont’d.) 

DS75452 

National 


DS75462 

National 


RM55452 

t Raytheon 


75452B 

Signetics 


SG55452 

t Silicon G 


SG55462 

t Silicon G 


SG75452 

Silicon 6 


SG75462 

Silicon G 


SN75402 

T1 


SN75412 

Tl 


SN75432 

Tl 


SN75447 

Tl 


SN55452B 

tTl 


SN75452B 

Tl 


SN55462 

tTl 


SN75462 

Tl 


SN55472 

tTl 


SN75472 

Tl 


SN75475 

Tl 


Dual 4-Input NAND Driver, HNIL, 250 ma Open 


Collector 



395 

Teledyne S 


Dual Peripheral NAND Driver, to 70v, 300ma 


MC1472 

Motorola 


SN75477 

Tl 


Dual Peripheral NAND Driver, to 70v, 500ma 


SN75417 

Tl 


Dual Peripheral NAND Driver, to 80v, 300ma 


DS1612 

t National 


DS3612 

National 


DS3612 

Signetics 


UDN5712 

Signetics 


UDN-3612 

Sprague 


UDN-5712 

Sprague 


Dual Peripheral NAND Driver, for CMOS 


DS1632 

t National 


DS3632 

National 


Quad 2-Input NAND Driver, to 30v, sinks 250ma 


MC693 

Motorola 


Quad 2-Input NAND Driver, to 30v, sinks 100ma 


M54503 

Mitsubishi 


Quad 2-Input NAND Power Driver, Open Collector, to 

100v, sinks 500 ma 



UHC/D-407 

t Sprague 


UHC/CM08 

t Sprague 


UHG/D-507 

t Sprague 


UHC/D-508 

t Sprague 


UHP-407 

Sprague 


UHP-408 

Sprague 


UHP-507 

Sprague 


UHP-508 

Sprague 


Quad PIN Diode Driver (Also see: Linear-Other 


Devices) 



UDS-5790 

t Sprague 


UDS-5791 

t Sprague 


Power Peripheral Driver, CMOS/TTL Input (to 150 V, 

versions; 0.01 to 16 A) 



VM1 

Supertex 

(835) 

VF-12 

Supertex 

(835) 

VF-13 

Supertex 

(835) 

VF-14 

Supertex 

(835) 


Power Peripheral Driver/Logic Switch, to 90 V, 2.0 A 
(relay, solenoid, and hammer driver) 

S75V01 Siliconix (833) 

(Continued) 


t Military Temperature Range (-55° to 125°C) 


Memory & Peripheral Drivers 
(Cont’d.) 

Power Peripheral Driver/Logic Switch, to 90 V, 2.0 A 

(relay, solenoid, and hammer driver) 

(Cont’d.) 

S75V03 

Siliconix (833) 

Relay Driver, to 70v, 500ma 


CSR301 

Teledyne C 

Relay Driver, to 65v, sinks 300 ma, OR Input for 48v 1 

telephone relays 


DS1686 

t National 

DS1687 

t National 

DS3686 

National 

DS3687 

Nafional 

Dual Relay Driver, to 60v, sinks la 


831 

Beckman 

Dual OR Driver, HNIL, 250 ma. Open Collector I 

393 

Teledyne S 

Dual Peripheral OR Driver 


55453A/B 

t Fairchild 

55463 

t Fairchild 

55473B 

t Fairchild 

75453 

Fairchild 

75463 

Fairchild 

75473B 

Fairchild 

75453 

Hitachi 

M54603 

Mitsubishi 

MC75453 

Motorola 

MC75463 

Motorola 

SN75453B 

Motorola 

DS55453 

t National 

DS55463 

t National 

DS75453 

National 

DS75463 

National 

RM55453 

t Raytheon 

75453B 

Signetics 

SG55453 

Silicon G 

SG55463 

Silicon G 

SG75453. 

Silicon G 

SG75463 

Silicon G 

SN55453B 

tTl 

SN55463 

tTl 

SN55473 

tTl 

SN75403 

Tl 

SN75413 

Tl 

SN75433 

Tl 

SN75448 

Tl 

SN75453B 

Tl 

SN75463 - 

Tl 

SN75473 

Tl 

1 Dual Peripheral OR Driver, to 30v, 300ma 

MCI 473 

Motorola 

SN75478 

Tl 

1 Dual Peripheral OR Driver, to 30v, 500ma 

1 SN75418 


1 Dual Peripheral OR Driver, to 80v, 300ma 

DS1613 

t National 

DS3613 

Signetics 

DS3613 

National 

UDN5713 

Signetics 

UDN-3613 

Sprague 

UDN-5713 

Sprague 

I Dual Peripheral OR Driver, ECL Input 

J SN75441 

Tl 

1 Dual Peripheral OR Driver, for CMOS 

DS1633 

t National 

DS3633 

National 

1 Dual 2-Input OR Power Driver (40V, to 2A) 

LPD4104 

Lambda 


Memory & Peripheral Drivers 
(Cont’d.) 

Quad 2-Input OR Driver, to 70v, sinks 300ma 

UDN-5703A 

Sprague 

UDS-5703H 

t Sprague 

Quad 2-Input OR Power Driver, Open Collector, to 

lOOv, sinks 500ma 

UHC/D-402 

t Sprague 

UHC/D403 

t Sprague 

UHC/D-502 

Sprague 

UHC/D-503 

Sprague 

UHP-402 

Sprague 

UHP-403 

Sprague 

UHP-502 

Sprague - 

UHP-503 

Sprague 

Dual NOR Driver, HNIL, 250 ma. Open Collector I 

394 

Teledyne S | 

Dual Peripheral NOR Driver I 

55454A/B 

t Fairchild 

55464 

t Fairchild 

55474 

t Fairchild 

75454 

Fairchild 

75464 

Fairchild 

75474B 

Fairchild 

HD75454 

Hitach' 

M54604 

Mitsubishi 

MC75454 

Motorola 

SN75454B 

Motorola 

MC75464 

Motorola 

DS55454 

t National 

DS55'464 

t National 

DS75454 

National 

DS75464 

National 

RM55454 

t Raytheon 

• 75454B 

Signetics 

SG55454 

t Silicon 6 

SG55464 

t Silicon G 

SG75454 

Silicon G 

SG75464 

Silicon G 

SN55454B 

tTl 

SN55464 

tTl 

SN55474 

tTl 

SN75404 

Tl 

SN75414 

Tl 

SN75434 

Tl 

SN75449 

Tl 

SN75454B 

Tl 

SN75464 

Tl 

SN75474 

Tl 

1 Dual Peripheral NOR Driver, to 30v, 300ma 

MCI 479 

Motorola 

SN75479 

Tl 

1 Dual Peripheral NOR Driver, to 30v, 500ma 

1 SN75419 

Tl 

1 Dual Peripheral NOR Driver, to 80v, 300ma 

DS1614 

t National 

DS3614 

National 

DS3614 

Signetics 

UDN5714 

Signetics 

UDN-3614 

Sprague 

UDN-5714 

Sprague 

1 Dual Peripheral NOR Driver, for CMOS 

DS1634 

t National 

DS3634 

National 

1 Quad 2-Input NOR Driver, to 70v, sinks 300ma 

UDN-5733A 

Sprague 

UDS-5733H 

t Sprague 


Ul 

o 

< 

IL 

a 

u 

H 


* Typical Values 
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111 


Function Device 

Source 


Memory & Peripheral Drivers 

(Cont’d.) 


1 

Quad 2-Input NOR Power Driver, Open Collector, to , 

lOOv, sinks 50ftna 



UHC/D-432 

t Sprague 


UHC/D-433 

t Sprague 


UHC/D-532 

t Sprague 


UHC/D-533 

t Sprague 


UHP-432 

Sprague 


UHP-433 

Sprague 


UHP-532 

Sprague 


UHP-533 

Sprague 


High Current Switch Driver (to drive high power, high I 

speed NPN switching transistors) 


SG1629 

t Silicon G 


SG3629 

Silicon G 


Driver, Open Coilector/Emitter, for 150mA (load 


connected to negative supply). 



PBD3520 

RIFA 


Driver, single, 125mA, tor relays, motors, lamps 


PBD3510 

RIFA 


PBD3511 

RIFA 


Driver, to 80v, 0.2a; for relays, lamps 


DI445 

Dionics 


Driver, dual, to 80v, 0.2a; for relays, lamps 


DI446 

Dionics 


Driver, dual, to 80v, sinks 5a, (relay, solenoid, hammer I 

driver) 



SH3011 

Fairchiid 

(955) 

Dual Darlington Switch, to 80v, 1 .5a . 


ULN-2061 

Sprague 


ULN-2062 

Sprague 


Quintuple High Voltage Interface (Outputs can accept 

high negative voltages in “off” state) 


SP1404 

■ Plessey 


SP1406 

Plessey 


Driver, dual, 2-irpjt, Sink or Source 500mA 


SG1627 

tSiHconG 

(1129) 

SG3627 

SHiconG 

(1129) 

Quad Darlington Switch, to 80v, 1.5a 


ULN-2064 

Sprague 


ULN-2065 

Sprague 


ULN-2066 

Sprague 


ULN-2067 

Sprague 


ULN-2068 

Sprague 


ULN-2069 

Sprague 


ULN-2070 

Sprague 


ULN-2071 

Sprague 


ULN-2074 

Sprague 


ULN-2075 

Sprague 


ULN-2076 

Sprague 


ULN-2077 

Sprague 


ULN2064 

Tl 


ULN2065 

Tl 


Quad Power Drive, with enable, sinks 500ma 


UDN-2540 

Sprague 


Quad Latch/Driver 



UCN-4401 

Sprague 


5-Channel Relay Driver for telephone relays 


AY5-9050 

Gl 


Hammer Driver (to 6A-pulsed output) 


DH0028C 

National 


Driver, 5 channel Darlington, to 400ma 


LB1287 

Sanyo 


LB1288 

Sanyo 


XR2200 

Exar 



(Continued) | 


Function Device 

Source 


Memory & Peripheral Drivers 

1 (Cont’d.) 



Driver, 5 charmet Darlington, to 400ma (Cont’d.) 

XR2200M 

tExar 


Driver, 5 channel, CMOS/TTL Input (lamp, relay 


driver, load to negative supply) 



UDN-2957A 

Sprague 


1 Driver, 5 channel, CMOS/PMOS Input (lamp, relay 

driver, load to negative supply) 



UDN-2956A 

Sprague 


Hex Universal Driver (400 ma) 



NE582 

Signetics 


1 Driver, 7 Channel, CMOS/TTL Input (hammer, lamp. 

relay driver) 



XR2203 

Exar 

(931) 

XR2203M 

tExar 

(931) . 

9667 

Fairchild 


MC1413 

Motorola 


PBO352303 

RIFA 


ULN2003 

Signetics 


L203 

SGS 


SG2003 

Silicon G 


SG3853 

Silicon G 


ULN-2003A 

Sprague 


ULN-2005A 

Sprague 


ULN-2013A 

Sprague 


ULN-2015A 

Sprague 


ULN-2023A 

Sprague 


ULN-2025A 

Sprague 


SN75468 

Tl 


ULN2003A 

Tl 


1 Driver, 7 Channel, CMOS/PMOS Input (hammer. 


lamp, relay driver) 



XR2204 

Exar 

(931) 

XR2204M 

tExar 

(931) 

9668 

Fairchild 


MC1416 

Motorola 


PB0352304 

RIFA 


ULN2004 

Sigietics 


ULN-2004A 

Sprague 


ULN-2014A 

Sprague 


ULN-2024A 

Sprague 


SN75469 

Tl 


ULN2004A 

Tl 


1 Driver, 7 Channel. MOS/TTL Input (hammer, lamp. 

relay driver) 



XR2201 

Exar 

(931) 

XR2201M 

tExar 

(931) 

9665 

Fairchild 


MC1411 

Motorola 


PBD352301 

RIFA 


ULN2001 

Signetics 


L201 

SGS 


SG2001 

Silicon G 


SG3851 

Silicon G 


ULN-2001A 

Sprague 


ULN-2011A 

Sprague 


ULN-2021A 

Sprague 


SN75466 

Tl 


ULN2001A 

Tl 


1 Driver, 7 Channel, PMOS Input (hammer, lamp, relay 

driver) 



XR2202 

Exar 

(931) 

XR2202M 

tExar 

(931) 

9666 

Fairchild 


MC1412 

Motorola 


PBD352302 

RIFA 


ULN2002 

Signetics 



(Continued) 


Memory & Peripheral Drivers 
(Cont’d.) 

Driver, 7 Channel, PMOS Input (hammer, lamp, relay 

driver) 

(Cont’d.) 

L202 

SGS 

SG2002 

Silicon G 

SG3852 

Silicon G 

ULN-2002A 

Sprague 

ULN-2012A 

Sprague 

ULN-2022A 

Sprague 

SN75467 

Tl 

ULN2002A 

Tl 

I Addressable Peripheral Driver (Latched, 8-Output j 

Driver) 


NE590 

Signetics (807) 

NE591 

Signetics (807) 

NE592 

Signetics 

1 Driver, 8 Channel, CMOS/TTL Input (hammer, lamp, I 

relay driver) 


ULN-2803A 

Sprague 

ULN-2805A 

Sprague 

ULN-2813A 

Sprague 

ULN-2815A 

Sprague 

ULN-2823A 

Sprague 

ULN-2825A 

Sprague 

1 Driver, 8 Channel, CMOS/PMOS Input (hammer, I 

lamp, relay driver) 


ULN-2804A 

Sprague 

ULN-2814A 

Sprague 

ULN-2824A 

Sprague 

1 Driver, 8 Channel, MOS/TTL Input (hammer, lamp, I 

relay driver) 


ULN-2801A 

Sprague 

ULN-2811A 

Sprague 

ULN-2821A 

Sprague 

1 Driver. 8 Channel, PMOS Input (hammer, lamp, relay I 

driver) 


ULN-2802A 

Spra^ 

ULN-2812A 

Sprague 

ULN-2822A 

Sprague 

1 Driver, 8 Channel, CMOS/TTL Input (lamps, relay I 

driver) 


UDN-2981A 

Sprague 

UDN-2983A 

Sprague 

1 Driver, 8 Channel, CMOS/PMOS Input (lamp, relay I 

driver) 


UDN-2982A 

Sprague 

UDN-2984A 

Sprague 

Eight Latch/Drivers 


UCN-4801 

Sprague 

1 Printer Controller, for 5 x 7 dot matrix printers I 

CY480 

Cybernetic 

Printer Driver, 5 Channel 


HD2919 

Hitachi 

LB1287 

Sanyo 

LB1288 

Sanyo 

Printer Solenoid Driver 


DS3654 

National 

Thermal Print Head Driver 


SN75270 

Tl 

SN75490 

Tl 

Printing Calculator Circuits 


DS8654 

National 

DS8655 

National 

DS8656 

National 

DS8692 

National 

OS8693 

National 


(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

BoM face indicates additional data is provided on the page noted. 
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MASTER SELECTION 


INTERFACE-Memory and Peripheral Drivers (Cont’d) 


Function Device Source Line 

Function Device Source Line 

Function Device Source Line 

Memory & Peripheral Drivers 
(Cont’d.) 


■ 




Printing Calculator Circuits (Confd.) 

DS8694 National 


t Military Temperature Range (-55° to 125°C) * Typical Values 
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INTERFACE 


INTERFACE-Sense Amplifiers 


Function Device 

Source 

Sense Amplifiers 

Dual Channel Gated Sense Amplifier (for core 

memories) 

CA1541 

tRCA 1 

Dual Core Memory Sense Amplifier, Separate Outputs I 

5524 

t Fairchild 

5525 

t Fairchild 

55224 

t Fairchild 

55225 

t Fairchild 

7524 

Fairchild 

7525 

Fairchild 

75224 

Fairchild 

75225 

Fairchild 

HA1902 

Hitachi 

DS5524 

t National 

DS5525 

t National 

DS7524 

National 

DS7525 

Naticr,al 

7524 

Signetics 

SG5524 

t Silicon G 

SG5525 

t Silicon G 

SG7524 

Silicon G 

SG7525 

Silicon G 

SN5524 

tTi 

SN7524 

Tl 

Dual Core Memory Sense Amplifier, Complemetary 

Output, Latch Capability 

5520 

t Fairchild 

7520 

Fairchild 

DS5520 

t National 

DS5521 

t National 

DS7520 

National 

DS7521 

National 

7520 

Signetics 

SG5520 

t Silicon G 

SG5521 

t Silicon G 

SG7520 

Silicon G 

SG7521 

Silicon G 

SN5520 

tTI 

SN7520 

Tl 

Dual Core Memory Sense Amplifier, Single Open 

Collector Output 

DS5522 

t National 

DS5523 

t National 

DS7522 

National 

7522 

Signetics 

SG5522 

t Silicon G 

SG5523 

Silicon G 

SG7522 

Silicon G 

SG7523 

Silicon G 

, SN5522 

tTI 

SN7522 

Tl 

1 Dual Core Memory Sense Amplifier, Output Register 

1 SN7526 

Tl 

Dual Core Memory Sense Amplifier, Separate 

Outputs, Test Points 

5528 

t Fairchild 

5529 

t Fairchild 

7528 

Fairchild 

7529 

Fairchild 

DS5529 

t National 

DS7528 

National 

DS7529 

National 

7528 

Signetics 

SG5528 

t Silicon G 

SG7528 

Silicon G 

SG5529 

t Silicon G 

SG7529 

Silicon G 

SN5528 

tTI 

(Continued) 


Function Device 

Source 

Sense Amplifiers 

(Cont’d.) 

1 Dual Core Memory Sense Amplifier, Separate 

Outputs, Test Points 

(Confd.) 

SN7528 

Tl 

Dual Core Memory Sense Amplifier, Separate Inverted 

Outputs 

55234 

t Fairt^iild 

55235 

t Fairchild 

75234 

Fairchild 

75235 

Fairchild 

75234 

Signetics 

SN55234 

tTI 

SN75234 

Tl 

Dual Core Memory Sense Amplifier, Separate Inverted 

Outputs, Test Points 

55238 

t Fairchild 

55239 

t Fairchild 

75238 

Fairchild 

75239 

Fairchild 

SN55238 

tTI 

SN75238 

Tl 

Dual Core Memory Sense Amplifier, Separate Open 

Collector Outputs 

5534 

t Fairchild 

5535 

t Fairchild 

. 55232 

t Fairchild 

55233 

t Fairchild 

7534 

Fairchild 

7535 

Fairchild 

75232 

Fairchild 

75233 

Fairchild 

DS5534 

t National 

DS5535 

t National 

DS7534 

National 

DS7535 

National 

75232 

Signetics 

SG5534 

t Silicon G 

SG5535 

t Silicon G 

SG7534 

Silicon G 

SG7535 

Silicon G 

SN55232 

tTI 

SN75232 

Tl 

Dual Core Memory Sense Amplifier. Separate Open 

Collector Outputs, Test Points 

5538 

t Fairchild 

5539 

t Fairchild 

5580 

Fairchild 

7539 

Fairchild 

DS5538 

t National 

DS5539 

t National 

DS7538 

National 

DS7539 

National 

SG5538 

t Silicon G 

SG5539 

t Silicon G 

SG7538 

Silicon G 

SG7539 

Silicon G 

MOS to TTL Level Converter, High Speed, 

Three-State 

MC4000 

Motorola 

MC4300 

t Motorola 

Dual Sense Amplifier (for MOS Memory or line 

receiver) 

DS163 

fAMD 

DS363 

AMD 

DS1603 

tAMD 

DS3603 

AMD 

DS3604 

AMD 

SN75207 

AMD 

SN75208 

AMD 

(Continued) 


Function Device 

Source 

Sense Amplifiers 

(Cont’d.) 

Dual Sense Amplifier (for MOS Memory or line 

receiver) 

(Cont'd.) 

75207 

Fairchild 

75208 

Fairchild 

DS3604 

National 

DS1603 

t National 

DS3603 

National 

DS75207 

National 

DS75208 

National 

75S207 

Signetics 

75S208 

Signetics 

SN75207 

Tl 

SN75208 

Tl 

1 Dual Serjse Amplifier (NMOS memories to ECL 10K) 

HD103461 

Hitachi 

MC3461 

Motorola 

I Dual MOS to TTL Level Converter, Latch, Three-State 

(Sense Amp) 


MC4068 

Motorola 

MC4368 

t Motorola 

MC54468 

t Motorola 

MC74468 

Motorola 

DS3625 

National 

DS7802 

t National 

DS7806 

t National 

DS8802 

National 

DS8806 

National 

N8T25 

Signetics 

j Translators: See also Digital-TTL (Translators) 

Quad Sense Amplifier, Three-State 


MC3430 

Motorola 

MC3431 

Motorola 

MC3432 

Motorola 

MC3433 

Motorola 

DS3651 

National 

DS3653 

National 

Hex MOS Sense Amplifier (MOS to 

TTL Converter) 

Three-State 


DS1605 

t National 

DS1606 

t National . 

DS1607 

t National 

DS1608 

t National 

DS3605 

National 

DS3606 

National 

DS3607 

National 

DS3608 

National 

1 Hex MOS Sense Amplifier, Open Collector (for 1103) 

1 3208A 

Intel 

1 Hex MOS Sense Amplifiers with Latches, Three-State 

j 3408A 

Intel 

1 4-Input Sense Amplifier (for plated wire or thick/thin 

film memories) 


MCI 444 

Motorola 

MCI 544 

t Motorola 


t Military Teniperature Range (-55" to 125°C) 


* Typcal Values 

Bokl face indicates additional data is provided on the page noted. 
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INTERFACE-Transmitters-Receivers 



Serial Transmitters-Receivers 


(ACIA) Asynchronous Communications Interface Adapter 
(Links 8-Bit bidirectional data bus to serial asynchronous 
data communications, including to 6860) 

50 5 

S6850 AMI (1818) 

F6850 FairchHd 

(1887,1891) 

HD46850 Hitachi 

MC6850 Motorola (1977) 

Asynchronous Addressable Receiver/Transmitter 

4.8 3-18 

MC14469 Motorola (788) 

Digital Modem (Modulation, demodulation and supervisory 
controi, up to 600bps.) 

4.8 3-18 

F6860 Fairchild 

0.6 5 

MC6860 Motorola 

PSAR (Programmable Synchronous-Asynchronous 
Receiver) Synchronous/Asynchronous serial to parallel 
converter vrith programmable character length and 
programmable serial data rate. 

100 ' -12,5 

AY8-1472B Gl 

PT1472B Western 

640 -12, +5 

NC2259 Nitron 

-12,5 

PT1472B-01 Western 

PSAT (Programmable Synchronous-Asynchronous 
Transmitter) Synchronous/ Asynchronous parallel to serial 
converter that has programmable character length and 
programmable serial data rate. 

100 -12,5 

AY8-1482B Gl 

PT1482B Western 

200 -12, +5 

NC2257 Nitron 

NC2260 Nitron 

640 -12;5 

PT1482B-01 Western 

PSART (Programmable Synchronous-Asynchronous 
Receiver-Transmitter) Serial to parallel and parallel to 
serial converter that can operate in Full Duplex Mode. 

50 5 

8251 Intel 

frPD82S1 NEC Micro (2204) 

80 5,12 

3843-3 Fairchild 

(1887,1892) 

100 5,12 

3843-2 Fairchild 

(1887,1892) 

320 5,12 

3843-1 Fairchild 

(1887,1892) 

BOART (Bus Orientated Programmable Asynchronous 
Receiver/Transmitter 

9.6 5 

TR1983 Western 

SDLC/HDLC/ADCCP Controller 

1500 5 

SD1933 Western 

2000 5 

SDI 933-01 Western 

Synchronous Receiver/Transmitter (Bi-Sync/SDLC) 

800 +5,12 

|iPD379 NEC Micro 

SPCC (Sync-Protocol Communications Controller) Bit and 
Byte Orientated 

1000 5 

F3846 Fairchild 

(1887,1892) 

F6856 Fairchild 

(1887,1892) 

UART (Universal Asynchronous Receiver-Transmitter) 
complete serial to parallel and parallel to serial interface) 

1.2 -12,5 

10371 Rockwell 

10 -12, +5 

SI 757 AMI 

(Continued) 


Max Serial 

Data Rate Supply 
Functkxi In KHZ Voltage 


Serial Transmitters-Receivers 


DART (Universal Asynchronous Receiver-Transmitter) 
compiete serial to parallel and parallel to serial interface) 
12.5 -12.5 


USRT (Universal Synchronous Receiver-Transmitter) 
Complete serial to parallel and parallel to serial interface. 

250 -12,5 


USART (Universal Synchronous/Asynchronous 
Receiver/T ransmitter) 

56 5 


Source Une 


(Cont’d.) 



S1883 

AMI 

(Cont’d.) 

(629) 

AY6-1013 

tG 

1 


TR1402 

Western 


TR1602 

Western 


COM2017 

S 

MC 


COM2502 

S 

MC 


AY3-1015D 

G 

1 , 


COM8017 

SMC 


COM8052 

SMC 


AY3-1014A 

G 



MM5303 

National 


TR1 602-03 

Western 


AY5-1013A 

G 



COM2017H 

SMC 


COM2502H 

SMC 


TR1602-04 

Western 


^iPD369 

NEC Micro 


TR1602-05 

Western 


INS82S0 

National 

(2018) 

COM8017 

SMC 


TR1863 

Western 


HCMP1854C t Hughes 


CDP1854C 

tRCA 


HD6402C-9 

Harris 

(1930) 

HD6402-2 

t Harris 

(1930) 

HD6402-9 

Harris 

(1930) 

HD6403-2 

t Harris 


HD6403-9 

Harris 


1M6402 

Intersil 


IM6402M 

t Intersil 


IM6403 

Intersil 


IM6403M 

t Intersil 


COM6402 

SMC 


TR1863-01 

Western 


SGP1854L 

SSS 


TMS6011 

Tl 



HD6402A-2 

t Harris 

(1930) 

HD6402A-9 

Harris 

(1930) 

HD6402A-9 

Harris 

(1930) 

HD6403A-2 

t Harris 


HD6403A-9 

Harris 


HCMP1854 

t Hughes 


CDP1854 

tRCA 


SCP1854 

tsss 


MB8868A 

Fujitsu 


COM2601 

SMC 


S2350 

AMI 

(634) 

TR1953 

Western 


3843 

FairchM 




(1887,1892) 1 


Ilj 

O 

< 

IL 

a 

ui 

I- 
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IC MASTER 


INTERFACE-Transmitters-Receivers (Cont'd) 


Max Serial 

Data Rate Supply 

Function in KHZ Voltage 

Device Source 

Serial Transmitters-Receivers 

(Cont’d.) 

USYNRT (Universal Synchronous Receiver/Transmitter) 
Multi-Protocol, Bit and Byte Oriented 

1500 5,12 

COM5025 SMC 

MPCC (Multi-Protocol Communications Controller) Bit and 
Byte Oriented 

500 5 

2652 Signetics (2306) 

Universal Communications Interface (receives or transmits 
data to serial data bus when addressed and commanded 
by bus. Links the bus to serial or parallel 1/0 devices) 

500 -10,5 

UMC-16 Trans-Data 

ASTRO (Asynchronous/Synchronous 

Receiver /Transmitter) to interface serial communications 
channel with a parallel digital system (i.e. 
microprocessors) 

1000 12, +5 

INS1671 National 

COM1671 SMC 

UCl671 Western 

UC1671-01 Western 

UC1971 Western 

Baud Rate Generator (Programmable Divider) 

1000 12,5 

COM5026 SMC 

COM5026T SMC 

COM5046 SMC 

COM5046T SMC 

COM8046 SMC 

COM8046T SMC 

12,+5 

F4702BC Fairchild 

F4702BM t Fairchild 

HD4702-2 t Harris (1926) 

HD4702-9 Harris (1926) 

HD6405-2 t Harris (1926) 

HD6405-9 Harris (1926) 

MCI 4411 Motorola 

MM5307 National 

Baud Rate Generator (Programmable Divider), Dual 

1000 12,5 

COM5016 SMC 

COM5016T SMC 

COM5036 SMC 

COM5036T SMC 


Function 


Max Serial 

Data Rate Si^tply 

in KHZ Voltage 


Line 


COM8016 

COM8016T 


SMC 

SMC 


12, +5 


BR1941 

BR1941-05 

BR1941-06 


Western 

Western 

Western 


20 


30 


40 


t Military Temperature Range (-55‘ to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 


626 


IC MASTER 1979 













SUBSCRIBE TO ELECTRONIC PRODUCTS 
MAGAZINE. irS YOUR COMPUTE 
GUIDE TO EVERYTHING THAT’S NEW IN 
THE FAST-CHANGING WORLD OF 
ELECTRONIC PRODUCTS AND 
SYSTEMS. 
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FEATURE STORIES every month on electronic products, applications and availability. 
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FORUMS — Reports on meetings of manufacturers, users and dis- 
tributors. Get the very latest news on a wide variety of products. 


NEW PRODUCT NEWS — Hundreds of new products are intro- 
duced each month. You’ll get the facts on not only what the new 
product is, but also where to get it, basic prices and current delivery. 


EP/IC UPDATE— Exclusive in ELECTRONIC PRODUCTS. A 
monthly report on everything that’s new in the fast-moving world of 
integrated circuits. 


QUARTERLY PRODUCT REVIEW— Another exclusive in 
ELECTRONIC PRODUCTS. A complete report of ei>ery new elec- 
tronic product introduced in the previous quarter. This feature is in 
the January, April, July and October issues. 


QUARTERLY PRODUCT PLANNING DIRECTORY— A 

compilation of the latest catalogs of a wide variety of electronic prod- 
ucts and systems. 


OUTLOOK — Important industry news affecting electronic products 
and systems. 



: ; 

PIPS* 


*» * ; 
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COMPONENT CAPERS — A humorous look at the strange and 
wonderful world of electronics. 


MINI-GLOSSARIES, Quizzes and more — Each and every month 
for over twenty years the readers of ELECTRONIC PRODUCTS 
learn something new about the products they work with and specify. 


If you are not now a subscriber, write to: 

Dorothy Renoud, ELECTRONIC PRODUCTS MAGAZINE, 645 Stewart Avenue, Garden City, NY 11530. 
Ask for a free qualification card. 

United Technical Publications, Inc., Div. of Cox Broadcasting Corp., 645 Stewart Ave., Garden City, NY 11530/(516) 222-2500 
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Communications Circuits 


Part No. 

Description 

Process 

Power 

Supplies 

Input/ 

Output 

Package 

S1883 

Universal Asynchronous 

P-l2 

-12V, ± 5V 

TTL 

40 Pin Plastic, 


Receiver/Transmitter (UART) 




40 Pin SLAM 

S2350 

Universal Synchronous 

N-SiGate 

+5V 

TTL 

40 Pin Plastic 


Receiver/Transmitter (USRT) 




40 Pin SLAM 

S2559A/B 

Digital Tone Generator 

CMOS 

+ 3.5V to + 13V 

TTL -CMOS 

16 Pin Plastic 

S2559C/D 

Digital Tone Generator 

CMOS 

+2.75 to+lOV 

TTL- CMOS 

16 Pin Plastic, 

16 Pin Cer-Dip 

S2560A/B 

Key Pulser 

CMOS 

+ 12V 


18 Pin Package 

S2561 

Tone Ringer 

CMOS 

+ 13.5V 


18 Pin Package 

S2562 

Repertory Dialer 

CMOS 



40 Pin Package 


TouchControF*^ Interface Circuits 


Part No. 

Description 

Process 

Power 

Supplies 

Input/ 

Output 

Packages 

S9260/61 

Seven-Switch Interface 

P-l2 

-13.5V 
to -18V 

CMOS/TTL 

22 Pin Plastic 

S9263/64/65 

Sixteen -Switch Interface 

P-l2 

-13.5V 

to -18V 

CMOS/MOS/ 

TTL 

40 Pin Plastic 

S9262 

Fourteen-Switch Interface 

P-l2 

-13.5V 
to -18V 

MOS/TTL 

22 Pin Plastic 

S9266 

Thirty -Two -Switch Interface 

P-l2 

-13.5V 
to -18V 

MOS/TTL 

40 Pin Plastic 


TCK-lOOTouchControF*^ Kit 

The AMI TouchControl kit demonstrates the ease with which this unique system of capacitive switching may be imple- 
mented. Included in the kit are a printed circuit board and AMI’s S9263 TouchControl circuit. The printed wiring board, 
which has sixteen touch switches etched into its top surface, contains on its reverse side all the interconnection necessary 
to interface the S9263 outputs with sixteen light emitting diodes. Additional components required for the kit are readily 
available, and assembly of the kit should take less than an hour’s time. 


The TouchControl™ Concept 

TouchControF^ panels replace mechanical switches with 
non-moving electronically sensitive glass (or other mater- 
ial) panels that respond to the touch of a finger. The most 
apparent advantage of TouchControl is the visual appeal 
of a flat keyboard, which may be designed in a wide variety 
of patterns and colors. In addition to the advanced styl- 
ling features, TouchControl also offers several practical 
benefits, such as the reliability of non-moving electronic 
controls and electrical isolation of the entire switch area. 
TouchControl also provides safety advantages, complete 
moisture proofing and ease of cleaning. Contact your 
nearest AMI Sales Office for additional information about 
the TouchControl concept. 


Typical Applications 

• Appliance Control Panels 

• Home Entertainment Systems 

• Power Tool Controls 

• Television Sets 

• Automotive Controls 

• Telephones 

• Games 

• Industrial Controllers 

• Computer Terminals 

• Keyboairds 

• Instrumentation 

• 16-toOl Multiplexers 

• Microprocessor Interface 
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Universal Asynchronous Receiver/Transmitter 

(UART) 




Double Buffered Input/Output 
Independent Transmit/Receive Rates 
Start and Stop Bits Generated and Detected 

Interchangeable with TMS601 1, GOM2017, 
TRl 602, AY-5-1013 

Tri-State Outputs 


FUNCTIONAL DESCRIPTION 

The SI 883 Universal Asynchronous Receiver Transmitter 
(UART) is a single chip MOS/LSI device that totally replaces 
the asynchronous parallel to serial and serial to parallel 
conversion logic required to interface a word parallel con- 
troller or data terminal to a bit serial communication network. 

For asynchronous data transmission with a non-contiguous 
data bit stream, the UART automatically inserts a START bit 
preceding each character and under program control 1, 1.5, or 
2 stop bits at the end of each character. To detect incoming 
characters in a noisy environment the UART employs a 
START bit detection network and allows errorless recovery of 
data with up to 42% distortion. 

The UART will transmit or receive data characters of 5,6, 7, 
or 8 bit length. Options allow the generation and checking of 


odd, even parity or no parity. The odd or even parity bit is 
automatically added to the character length for transmission. 
The parity bit is removed, checked and an error flag set if 
incorrectly received. 

The data or baud rate at the receiver input and transmitter 
output are determined independently by external clock inputs. 
The clock inputs must be 16 times the data rate required at 
the serial input and output. The independent clocks allow for 
either half or full duplex operation. 

The UART provides a buffer register in both the transmitter 
and receiver to allow a full character time for responding to a 
received data ready or transmit data request signal. The UART 
generates a MARK signal if the transmit register is not loaded 
with a data character and also indicates an overflow error if 
two characters are received without a RDA input. 


FEATURES 

• 12.5 K Baud Data Rates • 

• . 5-8 Bit Word Length • 

• Parity Generation/Checking Odd, Even, None • 

• Framing and Overflow Error Detection • 

• 1, 1.5, or 2 Stop Bits 


NSB HPB POE NOa2 NOB1 DBS OB7 006 DBS 084 063 002 OBI 



RD7 RD5 R03 R01 


SI 883 BLOCK DIAGRAM 




PIN/PACKAGE CONFIGURATION 
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Ambient Temperature Under Bias 0°Cto+70°C 

Storage Temperature -65°C to +150°C 

Positive Voltage on Any Pin with Respect to Vss +.3 Volt 

Negative Voltage on Any Pin with Respect to VgS -20.0 Volt 


NOTE: Stresses greater than those listed as Maximum Ratings may cause permanent damage to the device. Functional operation of the device at 
these or any other conditions above those indicated in the operation section of this specification are no! implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


DC (STATIC) CHARACTERISTICS 


Symbol Parameter 


Input High Voltage 
Input Low Voltage 
Input Load Current 
Output High Voltage 
Output Low Voltage 
Input Capacitance 
Output Capacitance 
Vss Supply Current 
Vgg Supply Current 


AC (DYNAMIC) CHARACTERISTICS 


Symbol 


TCP, RCP 


Input Pulse Widths 


Ta = 0° - +70°C, Vss = +5 Volt ±5%, Vgg = “12 Volt ±5% 



Min 

Max 

Unit 

Condition 

Vss -1.0 

Vss +0.3 

Volt 

Internal Pull-up 

Vgg 

0.8 

Volt 

Resistor Provided 


-1.2 

mamp 

ViN = 0 Volt 

2.4 


Volt 

lOH = - 100 uamp 


.4 

Volt 

lOL - 1 .6 mamp 


20 

Pf 

VlN = Vss 


10 

pf 

VOUT = Vss 


30 

mamp 

SWE = RDE = VjL 


40 

mamp 

ITTL Load 


Ta = 0°C - +70°C; Vss = +5 Volt ±5%; Vgg = “12 Volt ±5% 


Parameter 

Min 

Max 

Unit 

Clock Frequency 

DC 

200 

KHz 


Condition 


PWTCP 

Transmit Clock 

2.5 

PWRCP 

Receive Clock 

2.5 

PWCS 

Control Strobe 

250 

PWTDS 

Transmit Data Strobe 

250 

PWRST 

RESET 

1.0 

PWSWE 

Status Word Enable 

500 

PWRDA 

Reset Data Available 

500 

PWRDE 

Receive Data Enable 

250 


usee 

CL = 20pf 

usee 

1 TTL Load 

nsec 


nsec 


At sec 


nsec 


nsec 


nsec 



Switching Characteristics 


Control Set Up Time 

0 


nsec 

F 

Control Hold Time 

20 


nsec 

F 

Output Enable Time 


500 

nsec 


Output Disable Time 


500 

nsec 
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PIN DEFINITIONS 
Pin 

Label 

Function 

(1) 

Vss 

+5 Volt ± 5% 

(2) 

VgG 

-12 Volt ±5% 

(3) 

VdD 

Ground 

(21) 

RESET 

The transmitter status outputs TBMT and TEOC are set to Vqj^ indicating the input trans- 


mitter buffer register is empty. The TSO output generates VqH or MARK until a valid 
data character has been loaded into the transmitter and valid data transmission begins. The 
receiver status output ODA, is reset to the Vql state. 


(38) 

NDBl 

Number Data Bits/Character 

< 

(37) 

NDB2 

Number Data Bits/Character 


(36) 

NSB 

Number Stop Bits 



The bit length of each data character and the number of stop bits added to each transmitted 
character are defined by these three inputs. 

The character word length does not include the parity bit and is common to both the 
transmitter and receiver if operating in the full duplex mode. 


NSB 

NDB2 

NDBl 

BITS/CHARACTER 

STOP BITS 

VIL 

VlL 

VlL 

5 

1 

ViL 

ViL 

VlH 

6 

1 

ViL 

VlH 

VlL 

7 

1 

ViL 

ViH 

VlH 

8 

1 

ViH 

VlL 

VlL 

5 

1.5 

VIH 

VlL 

VlH 

6 ■ 

2 

ViH 

VlH 

VlL 

7 

2 

ViH 

VlH 

VlH 

8 

2 


(35) 

NPB 

NO PARITY BIT. A Vih eliminates the PARITY bit from being transmitted causing the 

STOP bit(s) to immediately follow the last data bit. The receiver assumes the bit(s) following 
the last data bit to be STOP bits. The RPE output is also forced to a Vql condition. 

(39) 

POE 

PARITY ODD/EVEN. If the NPB input is Vil, the parity mode is ODD if POE is Vil and 

EVEN if POE is VlH- 

The parity mode is the same for both the transmitter and receiver. 

(34) 

CS 

CONTROL STROBE. A Vih loads POE, NDBl, NDB2, NPB, NSB into the CONTROL 

HOLDING REGISTER. 

To load the control inputs for static operation CS can be hard-wired to Vm. 

(26) 

DBl 

TRANSMITTER DATA BITS. Input data on DB1-DB8 are strobed into the DATA INPUT 

(27) 

DB2 

HOLDING REGISTER by Ws. 

(28) 

DB3 

Input data is assumed riglit justified so DBl is always the least significant bit and is the bit 

(29) 

DB4 


(30) 

DBS 
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Pin 

Label 

(31) 

DB6 

(32) 

DB7 

(33) 

DB8 

(23) 

TDS 


(25) 

TSO 

(22) 

TBMT 


(24) TEOC 



(40) 

TCP 

(17) 

RCP 

(20) 

RSI 


(12) 

RDI 

(11) 

RD2 

(10) 

RD3 

( 9) 

RD4 

( 8) 

RD5 

( 7) 

RD6 

( 6) 

RD7 

( 5) 

RD8 

( 4) 

RDE 


(19) ODA 


(18) RDA 

~) ROR 

Th) rfe" 


Function 

* transmitted following the START bit. For data words less than eight bits, the unused bits are 
don’t care inputs. 

TRANSMITTER DATA STROBE. A VjL enters data on the DB1-DB8 inputs into the 
INPUT HOLDING REGISTER. If the transmitter is in the idle state with both TBMT and 
TEOC at Vqh. the START bit will be generated on the first negative transition of the input 
clock TCP following the return of TPS to a ViH state. 

TRANSMITTER SERIAL OUTPUT. Data entered on DB1-DB8 are serially transmitted on 
TSO. A START (SPACE) bit precedes each character. A PARITY bit, if selected, and the 
correct number of STOP bits follow the last valid data bit. 

The TSO output is Vqh (MARK) when a valid character is not being transmitted. 

TRANSMITTER BUFFER EMPTY. A Vqh indicates the character in the INPUT 
HOLDING REGISTER has been transferred into the transmitter and a new character may be 
loaded into the INPUT HOLDING REGISTER. One complete character time (START BIT, 
dat a bits, parity BIT, AND STOP BIT(S)) is available to load the next character. If a 
TDS is not generated within the time allotted, the TSO output will go into an idle state of 
^OH or 3 MA-RK condition. TBMT will remain in the tri state mode unless SWE is a UzL- 

TRANSMITTER END OF CHARACTER. A Vql to VqH transition indicates the 
transmission of the character and stop bits have been completed. The Vqh ‘s maintained 
until the leading edge of the next START bit (MARK to SPACE transition) is generated. 

TRANSMITTER CLOCK PULSE. The transmitter input clock must be 16 times faster than 
the desired baud rate at TSO. 

RECEIVER CLOCK PULSE. The receiver input clock must be 16 times the baud rate of 

data received on RSI. 

RECEIVER SERIAL INPUT. Serial input data is received on RSI at a baud rate l/16th the 
rate of RCP. The Vjh to Vjl (MARK to SPACE) transition beginning each START bit 
synchronizes the receiver to the incoming data. Data is assumed to be received least 
significant bit first. 

RECEIVER DATA^ata outputs from the DATA OUTPUT HOLDING REGISTER are 
active only when RDE is a Vjl. The eight data outputs are in a tri-state mode if RDE is a 
VjH. Data is presented at the outputs right justified with RDI the least significant bit. For 
data word lengths less than 8 bits the unused bits will appear as VqL- 


RECEIVER DATA ENABLE. A Vjl enables data in the DATA OUTPUT HOLDING 
REGISTER to the RECEIVER DATA output pins. 

For an output configuration not requiring a tri-state condition for RD1-RD8 the RDE input 
can be tie d directly to ground enabling the data outputs at all times. 

OUTPUT DATA AVAILABLE. A Vqh indicates a complete character has been received 
and transferred to the DATA OUTPUT HOLDING REGISTER. The ODA output will be in 
the tri-state mode unless SWE is a Vjl. 

For contiguous data inputs on RSI data will remain in the holding register one character 
time before being lost. 

RESET DATA AVAILABLE. A Vjl resets the ODA to a VqL- If ODA is not reset by RDA 
the ROR will be set when the next complete character is received and transferred to the 
DATA OUTPUT HOLDING REGISTER. 

RECEIVER OVERRUN. A VqH indicates a second character has been recei ved a nd 
transferred to the DATA OUTPUT HOLDING REGISTER without an intervening RDA. If 
the previously received character has not been unloaded from the register the next char acter 
will be loaded and the first character lost. ROR will rfemain in the tri-state mode unless SWE 

is a Vjl- 

RECEIVER FRAMING ERROR. A Vqh indicates a correct STOP bit was not received 
following the START bit and correct number of data bits. RFE will remain in the tri-state 
mode unless SWE is a VIL- 
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Pin 

(13) 

Label 

RPE 

Function 

RECEIVER PARITY ERROR. A VqH indicates the accumulated parity on the received 
character does not compare with the parity mode set by POE. RPE will remain in the 
tri-state mode unless SWE is a VjL. 



(16) SWE STATUS WORD ENABLE. A Vjl enables the status outputs ODA, ROR, RFE, RPE and 


TBMT on the respective output lines. When SWE is Vm all status outputs are in the tri-state 
mode. 


For output configurations not requiring a tri-state condition for the status outputs, SWE 
may be tied directly to ground. 


APPLICATION DATA 

Asynchronous data communications is typified by low data 
rates, non-contiguous data messages, and a MARK condition 
on the line between characters. As a result, each data character 
must be framed for recognition by START and STOP bits. The 
SI 883 UART provides all the logic required to provide a 
complete full-duplex (transmit and receive simultaneously) 
asynchronous communication channel for baud rates up to 
9600 bps. Included in the SI 883 capabilities are; automatic 
START and STOP bit generation and detection; PARITY 
generation and detection on variable length characters; tri-state 
outputs for data and status for data bus configurations, double 
buffering for less critical timing, and a receiver allowing 
acceptance of data with up to 42% distortion. 

RECEIVER OPERATION 

Asynchronous communication line discipline dictates that 
each character, regardless of width, must be preceded by a 
START bit. The receiver input logic detects the Vjh to ViL 
(MARK to SPACE) transition on the RSI line that is the 
leading edge of the START bit. For one half bit time after the 
leading edge, RSI is sampled for a Vjl to insure a proper 
START bit was present. The following data bits are then 
clocked into the receiver in the center of each bit period. If 
RSI returns to the Vjh condition before the mid-point of the 
START bit, the receiver returns to a search for a MARK to 
SPACE transition. 

If at the time of transfer ODA has not been reset by a RDA, 
indicating the previous character has not been read, the ROR 
error flag is set to VqH- The previous data character and status 
will be lost as the new character is loaded. One full character 
time is available, assuming contiguous data input at RSI, after 
ODA is set to read the output character. The data is available 
at the outputs RD1-RD8 right justified with RDl the least 
TYPICAL DATA FORMAT 


significant bit. For character widths less than 8 bits the unused 
outputs are forced to VqL- 

For data bus configurations the output data and status are 
tri-state lines enabled by RDE and SWE respectively. For 
polled systems SWE can be strobed for detection of ODA and 
error c onditi ons prior to reading data. For interrupt driven 
systems SWE can be tied directly to ground and ODA used as a 
data ready interrupt input. A minimum of ope character time 
is available to test the remaining error status bits and input the 
data character. Typically the same signal can be used for RDE 
and RDA. 

TRANSMITTER OPERATION 

The transmit section of the SI 883 is reset to a MARK 
condition with Vqh on TSO after receiving a pulse on 
RESET. Additionally, the transmitter is reset to a character 
request mode with TBMT and TEOC both at VqH' If th® 
character format is not static, the word length NDBl and 
NDB2, parity mode NPB and POE, and number of stop bits 
NSB should be strobed into the UART with CS. 

If both the DATA INPUT HOLDING REGISTER and the 
TRANSMITTER SHIFT REGISTER are empty the trans- 
mitter is in the idle state with TSO, TBMT and TEOC all at 
VoH- The START bit for a data character loaded with a TDS 
pulse during the idle state is generated at the first negative 
transition of the TCP following the trailing edge of TDS. 
TBMT goes to Vql If*® fi^^f TDS. As soon as the 
character is transferred from the INPUT HOLDING 
REGISTER to the SHIFT REGISTER, TBMT returns to a 
VoH and a second character can be loaded. Each character is 
transmitted with a START bit and 1, 1.5 or 2 stop bits 
controlled by the respective inputs. 

The TEOC is set to Vqh after the generation of the last STOP 
bit indicating the complete character has been transmitted. 
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S2350 


Universal Synchronous Receiver/T ransmitter 

(USRT) 



GND Vcc 



RO7 ROg ROs RO4 RO3 RD2 RO1 ROq 
TBMT FCT SCR RPE ROR ROA 


BLXKK DIAGRAM 


GND — 



40 

— NDB 2 

vcc ~ 

2 


39 

— NDBi 

NPB — 

3 


38 

— fDS“ 

POE — 

4 


37 

— RCP 

C5- 

S 


36 

— TCP 

TSO — 

6 


36 

— RDE 

FCT — 

7 


34 

— SWE 

SCR — 

8 


33 

— RDo 

TBMT — 

9 


32 

— RDi 

RPE — 

10 

S23S0 

31 

— RDj 

ROR — 

11 


30 

— RD 3 

RDA — 

12 


29 

— RD 4 

RR — 

13 


28 

— RD 5 

RESET — 

14 


27 

— RDg 

Do- 

15 


26 

— RD 7 

Di - 

16 


25 

— RSI 

Dj _ 

17 


24 

— TFS 

D 3 - 

18 


23 

— RSS 

D 4 - 

19 


22 

- D 7 

Ds- 

20 


21 

-De 

U 3MO ^ 


(MAX) 

r (MOM) 1 

1 1 
'...,1 




IS* 

(MAX) 


,010 »IL 

(NOM) ii 


PIN/PACKAGE CONFIGURATION 


FEATURES 

• 500 KHz Data Rates 

• Internal Sync Detection 


• Fill Character Register 

• Double Buffered Input/Output 

• Bus Oriented Outputs 

• 5-8 Bit Characters 


• Odd/Even or No Parity 

• Error Status Flags 

• Single Power Supply (+5v) 

• Input/Output TTL Compatible 


FUNCTIONAL DESCRIPTION 

The S2350 Universal Synchronous Receiver Transmitter 
(USRT) is a single chip MOS/LSI device that totally replaces 
the serial to parallel and parallel to serial conversion logic 
required to interface a word parallel controller or data terminal 
to a bit-serial, synchronous communication network. 

The USRT consists of separate receiver and transmitter 
sections with independent clocks, data lines and status. 
Common with the transmitter and receiver are word length and 
parity mode. Data is transmitted and received in a NRZ format 
at a rate equal to the respective input clock frequency. 

Data messages are transmitted as a contiguous character 
stream, bit synchronous with respect to a clock and character 
synchronous with respect to framing or “sync” characters 
initializing each message. The USRT receiver compares the 
contents of the internal Receiver Sync Register with the in- 
coming data stream in a bit transparent mode. When a compare 
is made, the receiver becomes character synchronous for- 


matting a 5, 6, 7, or 8 bit character for output each character 
time. The receiver has an output buffer register allowing a full 
character time to transfer the data out. The receiver status 
outputs indicate received data available (RDA), receiver over- 
run (ROR), receive parity error (RPE) and sync character 
received (SCR). Status bits are available on individual output 
lines and can also be multiplexed onto the output data lines 
for bus organized systems. The data lines have tri-state 
outputs. 

The USRT transmitter outputs 5, 6, 7, or 8 bit charac- 
ters with correct parity at the transmitter serial output (TSO). 
The transmitter is buffered to allow a full character time to 
respond to a transmitter buffer empty (TBMT) request for 
data. Data is transmitted in a NRZ format changing on the 
positive transition of the transmitter clock (TCP). The char- 
acter in the transmitter fill register is inserted into the data 
message if a data character is not loaded into the transmitter 
after a TBMT request. 


634 


©IC MASTER 1979 
















S2350 


AliWIl 


TYPICAL APPLICATIONS 

• Computer Peripherals • 

• Communication Concentrators • 

• Integrated Modems • 

ABSOLUTE MAXIMUM RATINGS 

High Speed Terminals 

Time Division Multiplexing 

Industrial Data Transmission 

Ambient temperature under bias 

0“C to + 70°C 

Storage temperature 

-65° C to +150°C 

Positive voltage on any pin with respect to GROUND 

+7 volt 

Negative voltage on any pin with respect to GROUND 

-0.5 volt 

Power dissipation 

0.75 watt 


DC (STATIC) CHARACTERISTICS* 

Vcc ” +5V ±5V ±5%, T;^ = 25°C unless otherwise noted. 



Symbol 

Parameter 

Min. 

Max. 

Unit 

Condition 

ViH 

Input High Voltage 


Vcc 

Volt 


ViL 

Input Low Voltage 


+0.8 

Volt 


JIL 

Input Leakage Current 


10 


viN = oto Vcc 

Volts 

VOH 

Output High Voltage 

' 2.4 


Volts 

lOH = -100/^3 

VoL 

Output Low Voltage 


+0.4 

Volts 

Iql = 1 -^ma 

CiN 

Input Capacitance 


10 

Pf 

\ViN = 0Volt 

COUT 

Output Capacitance 


12 

pf 

f f= 1.0 MHZ 

ICC 

Vcc Supply Current 


100 

ma 

No Load 


♦Electrical characteristics included in this advanced product description are objective specifications and may be subject to change. 

AC (DYNAMIC) CHARACTERISTICS 

Vcc = +5V ±5 %,Ta = 25°C unless otherwise noted. 


Symbol 

Parameter 

Min. 

Max. 

Unit 

Condition 

TCP, RCP 

Clock Frequency 

DC 

500 

KHz 



Input Pulse Widths 


ptcp 

Transmit Clock 

900 


nsec 

Cl = 20pf 

prcp 

Receive Clock 

900 


nsec 

ITTL Load 

prst 

Reset 

500 


nsec 


PTDS 

Transmit Data Strobe 

200 


nsec 


PfFS 

Transmit Fill Strobe 

200 


nsec 



Receive Sync Strobe 

200 


nsec 



Control Strobe 

200 


nsec 


Prde 

Receive Data Enable 

400 


nsec 

Note 1 

P^ 

Status Word Enable 

400 


nsec 

Note 1 

prr 

Receiver Restart 

500 


nsec 
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AC (DYNAMIC) CHARACTERISTICS (CONT’D) 
SWITCHING CHARACTERISTICS 


TtSO 

Delay, TCP Clock to Serial Data Out 


ttbmt 

Delay, TCP Clock to TBMT Output 


ttbmt 

Delay, TDS to TBMT 


tsts 

Delay, SWE to, Status Reset 


trdo 

Delay, SWE, RDE to Data Outputs 


thrdo 

Hold Time SWE, RDE to Off State 


tdts 

Data Set Up Time TDS, TFS, ^ 

0 

TdTH 

Data Hold Time TDS 

700 

TdTI 

Data Hold Time TFS, ^ 

200 

tcns 

Control Set Up Time NDB 1 , NDB2, NPB, POE 

0 

tcnh 

Control Hold Time NDBl , NDB2, NPB, POE 

200 

trda 

Delay RDE to RDA Output 

700 



TIMING WAVEFORMS 
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S2350 


TRANSMITTER TIMING DIAGRAM 


jTJTJTjTTurrirLrirmjTjTr^^ 

NOTE 1 

_n 


Jnr 


ST.l I 1 

I— PAD CHAR. 

ALL r S 


lisDIE jZI 

DATA CHAR; 


p w-i PC 3 1 c j’It-c Ell 1 1 e EC d; 

DATA CHAR. »1— SYNC CHAR. — iJ 


Tds 

1 


1 

LI U U 1 

1 


NOTE 1 DATA TRANSMISSION WILL START ON THE FIRST LOW TO HIGH TRANSITION OF TCP AFTER 

RESET IS LOW. THE INITIAL RESET PULSE SHOULD NOT OCCUR UNTIL 1^ MICROSECONDS 
AFTER POWER IS APPLIED. 




RECEIVER TIMING DIAGRAM 
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S2559A/B/C/D 


DIGITAL 
TONE GENERATOR 



Features 

□ Wide Operating Supply Voltz^e Range: 3.5 to 
13 Volts (A, B) 2.75 to 10 Volts (C, D) 

□ Low Power CMOS Circuitry Allows Device 
Power to be Derived Directly from the Tele- 
phone Lines or from Small Batteries, e.g., 9V. 

□ Uses TV Crystal Standard (3.58MHz to Derive 
all Frequencies thus Providing Veiy High 
Accuracy and Stability 

□ MUTE and Transmitter Drivers On Chip 

□ Interfaces Directly to a Standard Telephone 
Push-Button or Calculator Type X- Y Keyboard 

□ The Total Harmonic Distortion is Below 
Industry Specification 

□ On Chip Generation of a Reference Voltage 
to Assure Amplitude Stability of the Dual 
Tones Over the Operating Voltage and Tem- 
perature Range 

□ Dual Tone as well as Single Tone Capability 

□ Four Options Available: 

A: 3.5 to 13V Mode Select 
B: 3.5 to 13V Chip Disable 
C: 2.75 to lOV Mode Select 
D: 2.75 to lOV Chip Disable 


General Description 

The S2559 Digital Tone Generator is specifically de- 
signed to implement a dual tone telephone dialing 
system. The device can interface directly to a standard 
pushbutton telephone keyboard or calculator type 
X-Y keyboard and operates directly from the tele- 
phone lines. All necessary dual-tone frequencies are 
derived from the widely used TV crystal standard pro- 
viding very high accuracy and stability. The required 
sinusoidal waveform for the individual tones is digitally 
synthesized on the chip. The waveform so generated 
has very low total harmonic distortion. A voltage ref- 
erence is generated on the chip which is stable over 
the operating voltage and temperature range and regu- 
lates the signal levels of the dual tones to meet the 
recommended telephone industry specifications. 
These features permit the S2559 to be incorporated 
with a slight modification of the standard 500 type 
telephone basic circuitry to form a pushbutton dual- 
tone telephone. Other applications of the device in- 
clude radio and mobile telephones, remote control, 
Point-of-Sale, and Credit Card Verification Terminals 
and process control. 


Block Diagram 


oCj 


riQT 

R207 

R3GI 

R«[II 

co/moslQ? 


ci(T 

ciE 

C3|X 

C4E 


Vssl jj 


SINE WAVE SYNTHESIZER 


CK programmable 

DIVIDER 
LOW GROUP 
^ 160.146.132,118 


8 STAGE 
JOHNSON 
COUNTER 


RESISTOR 

H h 

I 

NETWORK 


CK PROGRAMMABLE 
DIVIDER 
HIGH GROUP 
92.84.76.68 


8 STAGE 
JOHNSON 
COUNTER 


ED 


RESISTOR 

LADDER 

NETWORK 


1 


m XMIT 

CTmute 


Pin Configuration 



R1 

R2 

R3 

R4 

MUTE 
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Absolute Maximum Ratings 


DC Supply Voltage (Vdd ■“ Vss) S2559 A, B ....... +13.5V 

DC Supply Voltage (VdD ~ Vss) S2559 C, D . . . +10.5V 

Operating Temperature — 25° C to +70° C 

Storage Temperature — 55°C to +125°C 

Power Dissipation at 25°C . 500mW 

Input Voltg^e —0.6 < Vin < Vdd + 0.6 


S2559A & B Electrical Characteristics (Specifications apply over the operating temperature range of -25°C to 
+70°C unless otherwise noted. Absolute values of measured parameters are specified.) 


Symbol 

Parameter/Conditions j 

(Vdd-VsS) 

1 Volts 

Min. 

Typ. 

Max. 

Units 

Supply Voltage 

Vdd 

Tone Out Mode with One Valid Key Depressed 


3.5 


13.0 

V 

Vdd 

Non Tone Out Mode (No Keys Depressed) 


2.5 


13.0 

V 



Supply Current 


IDD 

Standby (No Keys Selected, Tone, MUTE and 
XMIT Outputs Unloaded) 

13.0 



130 

juA 

lOD 

Operating (One Key Selected, Tone, MUTE and 
XMIT Outputs Unloaded) 

5.0 



18 



Tone Output^ 


VOR 

Single Tone 

Mode, Output 
Voltage 

1 

Row Tone Rl " OOOfi 

5.0 

490 


1 660 


Row Tone Rf, = 320X2 , 

12.0 

440 


600 

mVrms 

voc 

Column Tone Rl = 600X2 

5.0 

650 



mVrms 

Column Tone Rl = 320X2 

12.0 

590 

1 

790 

mVrms 

dBCR 

Ratio of Column to Row Tone 

3.5-13.0 

1.75 

2.85 { 

3.7 

dB 

%DIS 

Distortion (Any Dual Tone)* 

3.5-13.0 



10 

% 



XMIT, MUTE Outputs 


VOH 

XMIT, Output Voltage 

High (Pin 2) 

No Key Depressed 

lOH = 15mA 

3.5 

1.5 

j 


' V 

lOH = 50mA 

10.0 

8.0 



V 

VOL 

MUTE Output Voltage (Pin 10) Low 

No Key Depressed, No Load 

3.5 



0.4 

V 

13.0 



1.0 

, V 

VOH 

One Key Depressed, No Load 

3.5 

2.6 



V 

13.0 

10.0 



V 

lOL 

MUTE Output Sink 

Current 

VoL = 0.5V 

3.0 

0.2 



mA 

10.0 

0.5 




lOH 

MUTE Output Source 
Current 

VOH-2V 

3.0 

0.5 




VoH = 9V 

10.0 

0.5 



mA 


Oscillator 


lOH 

Output Current 

Sink ViL = 0.5V 

3.5 

0.34 



mA 

Source Vjh “ 3.0V 

3.5 

0.23 




tsu 

Startup Time 

3.5 



6.0 

mS 


Input Currents 


IlH 

Row, Column Inputs, 
Pull-up (Source) Current 

ViH = 3.0V 

3.5 



0.45 

mA 

V.IH = 12.5V 

13.0 



1.48 

mA 

IlL 

Pull-down (Sink) Current 

ViL = 2.1V 

3.5 



0.1 

mA 

ViL = 9.1V 

13.0 



0.6 

mA 


♦Distortion rneasured in accordance with the specification described in Ref. 1 as the “ratio of the total power of all extraneous 
frequencies in the voiceband above 500Hz accompanying the signal to the total power of the frequency pair.” 

1 Amplitude specification limits apply at room temperature (+25° C) only. 
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S2559A/B/C/D 


S2559C & D Electrical Characteristics (Specifications apply over the operating temperature range of -25°C 
to +70°C unless otherwise noted. Absolute values of the measured parameters are specified.) 


Symbol 

Parameter/Conditions 

(Vdd-Vss) 

Volts 

Min. 

[ Typ. 

Max. 

Units 

Supply Voltage 

vdd 

Tone Out Mode with Valid Key Depressed 


2.75 1 


10.0 

V 

Non Tone Out Mode (No Key Depressed) 


2.25 


10.0 

V 


Supply Current 



standby (No Key Selected, Tone, XMIT 

3.0 


0.3 

30 

juA 

Idd 

and MUTE Outputs Unloaded) 

10.0 


1.0 

100 

fiA 

Operating (One Key Selected, Tone XMIT 

3.0 


1.0 

2.0 

mA 


and MUTE Outputs Unloaded) | 

10.0 

1 


8.0 

i 

hB 

mA 


Tone Output^ 


VOR 

Single Tone 
Mode Output 
Voltage 

Row Tone, Rl = 390n 

5.0 

424 

546 

667 

mVrms 

Row Tone, Rl = 24012 

10.0 

376 

501 

626 

mVrms 

voc 

Column Tone, Rl = 39012 

5.0 

573 

731 

889 

mVrms 

Column Tone, Rl - 24012 

10.0 

504 

672 

840 

mVrms 

dBcR 

Ratio of Column to Row Tone 

3.0-10.0 

1.75 

2.54 

3.75 

dB 

% DIS 

Distortion (Any Dual Tone)* 




10 

% 


XMIT, MUTE Outputs 


VOH 

XMIT, Output Voltage, High 
(No Key Depressed) (Pin 2) 

(lOH = 15mA) 

3.0 

1.5 

1.8 

1 

V 

(lOH - 50mA) 

10.0 

8.5 

8.8 


V 

lOF 

XMIT, Output Source Leakage Current, 

VoF = OV 

' 10.0 



100 

mA 

VOL 

MUTE (Pin 10) Output Voltage, Low, 

(No Key Depressed), No Load 

2.75 


0 

0.5 

, V 

10.0 


0 

0.5 

V 

VOH 

MUTE, Output Voltage, High, 

(One Key Depressed), No Load 

2.75 

2.25 

2.75 


V 

10.0 

9.5 

10.0 


V 

lOL 

r 

MUTE, Output Sink Current 

VoL = 0.5V 

3.0 

0.53 

1.3 


mA 

10.0 

2.0 

5.3 


mA 

lOH 

MUTE, Output Source 
Current 

VoH = 2.5V 

3.0 

0.17 

0.41 


mA 

VOH = 9.5V 

10.0 j 

0.57 

1.5 


mA 


Oscillator Input/Output 


lOL 

Output Sink Current 

VoL = 0.5V 

3.0 ' 

0.21 

0.52 


mA 

One Key Selected 

VoL = 0.5V 

10.0 

0.80 

2.1 


mA 

lOH 

Output Source Current 

VoH = 2.5V 

3.0 

0.13 

0.31 


mA 

One Key Selected 

VOH = 9.5V 

10.0 

0.42 

1.1 


mA 

IlL 

Input Current 







Leakage Sink Current, 

One Key Selected 

ViL = lO.OV 

10.0 



1.0 

pA 

IlH 

Leakage Source Current 

One Key Selected 

ViH = O.OV 

10.0 



1.0 

pA 

IlL 

Sink Current 

ViL = 0.5V 

3.0 

47 

93 


pA 

No Key Selected 

ViL = 0.5V 


65 

130 

1 

pA 

tSTART 

Oscillator Startup Time 

2.75 


0.4 

1.2 

mS 

10.0 


0.25 

0.75 

mS 

Cl/O 

Input/Output Capacitance 

3.0 


12 

16 

pF 

10.0 


10 

14 

pF 


^Amplitude specification limits apply at room temperature (+25° C) only. 
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S2559A/B/C/D 


S2559C & D Electrical Specifications (continued) 


Symbol 

Parameter/Conditions 

(Vdd-Vss) 

Volts 

Min. 

Typ. 

Max. 

Units 

Input Currents 

IlL 


Sink Current, 

ViL = 3.0V (Pull-down) 

3.0 

6.5 

16 


mA 

Row & 

Sink Current, 

ViL = lO.OV (Pull-down) 

10.0 

9.2 

24 


pA 

IlH 

Column Inputs 

Source Current, 
ViH = 2.5V (Pull-up) 1 

3.0 

85 

210 


mA 


Source Current, , 

ViH = 9.5V (Pull-up) 

10.0 

280 

740 


juA 

IlH 

Mode Select 

Source Current, 
ViH = O.OV (PuU-up) * 

3.0 

1.4 

3.3 


p A 

Input (S2559C) 

Source Current, 

ViH = O.OV (Pull-up) j 

10.0 

18 

46 


pA 

IlL 

Chip Disable 

Sink Current, 

ViL - 3.0V (Pull-down) 

3.0 

3.9 

9.5 


p A 

Input (S2559D) 

Sink Current, 

ViL = 10. OV (Pull-down) 

10.0 

55 

143 


p A 



*Distortion measured in accordance with the specification described in Ref. 1 as the “ratio of the total power of all extraneous 
frequencies in the Voiceband above 500Hz accompanying the signal to the total power of the frequency pair.” 


Table 1. Comparisons of Specified vs Actual Tone Frequencies 
Generated by S2559 


ACTIVE 

INPUT 

OUTPUT FREQUENCY Hz 

% ERROR 

SEE NOTE 

SPECIFIED 

ACTUAL 

R1 

697 

699.1 

+0.30 

R2 

770 

766.2 

-0.49 

R3 

852 

847.4 

-0.54 

R4 

941 

948.0 

+0.74 

Cl 

1,209 

1,215.9 

+0.57 

C2 

1,336 

1,331.7 

-0.32 

C3 

1,477 

1,471.9 

-0.35 

C4 

1,633 

1,645.0 

+0.73 


Table 2. XMIT and MUTE Output Functional Relationship 


OUTPUT 

'DIGIT' KEY 

'DIGIT' KEY 

CDMMENT 

RELEASED 

DEPRESSED 

XMIT 

VdD 

High Impedance 

Can source at 
least 50mA at 
10V with 1.5V 
max. drop 

MUTE 

Vss 

VOD 

Can source or 
sink current 


NOTE: % Error does not include oscillator drift. 
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S2560A/S2560B 


KEY PULSER 


February 1978 


Features 

□ Low Voltage CMOS Process for Direct 
Operation From Telephone Lines 

i □ Inexpensive R-C Oscillator Design Provides 
Better than ±5% Accuracy Over Temperature 
and Unit to Unit Variations 

□ Dialing Rate Can Be Varied By Changing the 
Dial Rate Oscillator Frequency 

□ Dial Rate Select Input Allows Changing 
of the Dialing Rate by a 2:1 Factor 

■ Without the Need of Changing Oscillator 
Components 

□ Two Selections of Mark/Space Ratios 

2- (33-1/3 /66-2/3 or 40/60) 

^ □ Twenty Digit Memory for Input Buffering 

and for Redial With Access Pause Capability 
□ Mute and Dial Pulse Drivers on Chip 
□ Accepts Standard Telephone DPCT Keypad 
Arranged in a 2 of 7 Format; Also Capable 
of Logic Interface 
□ Ignores Multi Key Entries 


General Description 

The S2560 Key Pulser is a CMOS integrated circuit 
that converts pushbutton inputs to a series of pulses 
suitable for telephone dialing. It is intended as a 
replacement for the mechanical telephone dial and 
can operate directly from the telephone lines with 
minimum interface. Storage is provided for 20 digits, 
therefore, the last dialed number is available for 
redial until a new number is entered. 

Unique Features of S2560A (18 Pin Package) 

IDP scaled to the dialing rate such as to produce smaller 
IDP at higher dialing rates. Additionally, the IDP can 
be changed by a 2:1 factor at a given dialing rate by 
means of the IDP select input. 

Unique Features of S2560B (24 Pin Package) 

Separate IDP oscillator for selecting an IDP indepen- 
dent of the dialing rate. Provision for changing of the 
IDP by a 2 :1 factor without the need of changing ex- 
ternal components. 

Alternating pacifier tone output simulates dual tone 
effects coincident with each keyboard number entry. 


Data subject to change at any time without notice. These sheets transmitted for information only. 


Block Diagram 


Pin Configuration 




IPS 

ORS 


M/S 

MUTE 



■PACIFIER TONE 
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S2560A/S2560B 


Absolute Maximum Ratings 

Supply Voltage 

Operating Temperature Range 

Storage Temperature Range 

Voltage at Any Pin 

Lead Temperature (Soldering, 10 Seconds) 


+5.5V 

- 40°C to +85°C * 

-40°Cto+125°C 
Vss-0.3V to Vdd + 0.3V 
300° C 


Electrical Characteristics Specifications apply over the operating temperature range and 1.5V < Vdd fo Vss 
< 3.5V unless otherwise specified. Absolute values of the measured parameters are specified. 




vdd-Vss 



1 


Symbol 

Parameter 

(Volts) 

Min. 

Max. 

Units 

Conditions 


Output Current Levels 




r 


lOLDP 

DP Output Low (Sink) 
Current 

3.5 

125 


mA 

VOUT ~ 0.4V 

lOHDP 

DP Output High (Source) 

1.5 

20 


mA 

VOUT = IV 


Current 

3.5 

125 


nA 

VoUT = 2.5V 

lOLM 

MUTE Output Low (Sink) 
Current 

3.5 

125 


juA 

VoUT ~ 0.4V 

lOHM 

MUTE Output High 

1.5 

20 


mA 

VoUT = IV 


(Source) Current 

3.5 

125 


fxA 

VoUT = 2.5V 

lOLT 

Tone Output Low (Sink) 
Current 

■■ 

20 

1 ■ 

mA 

VoUT “ 0.4V 

lOHT 

Tone Output High (Source) 
Current 

1.5 

20 


mA 

VoUT = IV 

Idd 

Quiescent Current 

3.5 


1 

mA 

“On Hook” 







HS = Vdd 

IlL, IlH 

Input Current Any 

Pin (Keyboard Inputs) 

3.5. 

■1 

10 

mA 

ViN = Open or Vdd 

IlL, IlH 

Input Current Any 

Other Pin 

3.5 



nA 

ViN = Vss or Vdd 

Idd 

Operating Current 

3.5 


20 

1 

mA 

DP, MUTE open, HS=Vss 
(“O ff Hook”) 

Keyboard processing and dial 
pulsing space fo = 2400Hz 



3.5 


60 

1 

^lA 

DP, mute sourcing 20 mA, other 
conditions as above 

fo 

Oscillator Frequency 

1.5 


10 

kHz 


Afo/fo 

Frequency Deviation 

1.5 to 

-5 

B 

% 

Fixed R-C oscillator components 



2.5 




50kn < Rd < 750kn ; 



2.5 to 

-5 


% 

lOOpF < Cd* < SOOOpF; 

j 


3.5 


1 


IMfl < Re < 5M£1 

*330pF most desirable value 

for Cd- Indicated and over the operating 

temperature range and unit to unit 

variations 

1 

Input Voltage Levels 






ViH 

Logical “1” 


Vdd 

-0.25 

Vdd 

V 


ViL 

Logical “0” 


Vss 

Vss + 

B 






0.25 

■■ 


Cin 

Input Capacitance 

Any Pin 


! 

7.5 

j 

pF 



The device power supply should always be turned on before the input signal sources, and the input signals should be turned off 
before the power supply is turned off (Vsg < Vj < Vj^jj as a maximum limit). This rule will prevent over -dissipation and 
possible damage of the input -protection diode when the device power supply is grounded. 
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AiHl 


August 1977 


TONE RINGER 


Features 

□ CMOS Process for Low Power Operation 

□ Operates Directly from Telephone Lines 
with Simple Interface 

□ Also Capable of Logic Interface for 
Non-Telephone Applications 

□ Provides a Tone Signal that Shifts Between 
Two Predetermined Frequencies at 

^ _ Approximately 16Hz to Closely Simulate 
Kv the Effects of the Telephone Bell 
Hjjfl □ Push-Pull Output St^e Allows Direct Drive, 
millll Eliminating Capacitive CoupUng and 

Provides Increased Power Output 

2 □ 50mW Output Drive Capability at lOV 

^ Operating Voltage 


□ Auto Mode Allows Amplitude Sequencing 
such that the Tone Amplitude Increases in 
Each of the First Three Rings and Thereafter 
Continues at the Maximum Level 

□ Single Frequency Tone Capability 

General Description 

The S2561 Tone Ringer is a CMOS integrated circuit 
that is intended as a replacement for the mechanical 
telephone bell. It can be powered directly from the 
telephone lines with minimum interface and can 
drive a speaker to produce sound effects closely 
simulating the telephone bell. 


Data subject to change at any time without notice. These sheets transmitted for information only. 


Block Diagram 


Pin Configuration 
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S2561 


Absolute Maximum Ratings 


Supply Voltage 


+ 12V 


Operating Temperature Range 


-25°Cto +70°C 


Storage Temperature Range 


-40°Cto +125°C 


Voltage at Any Pin 


Vss - 0.3V to Vdd + 0.3V 


Lead Temperature (Soldering, lOsec) 


300" C 


Electrical Characteristics Specifications apply over the operating temperature range and 3.5V < Vdd to Vss 
< 12V unless otherwise specified. 


Symbol 

Parameter 

Min. 

Max. 

Units 

Conditions 

VdS 

Operating Voltage (Vdd to Vss) 


13.5 

V 

Ringing, THC pin open 

Vds 

Operating Voltage 



V 

“Auto” mode, non -ringing 

Ids 

Operating Current 


500 

mA 

Non-ringing, VdD = lOV, THC 
pin open, DI pin open or VgS 

Ids Operating Current 


25 

mA 

Non -ringing, Vdd = 6V, THC 
pin open 

lOHC 

Output Drive 

Output Source Current 
(OUTh, OUTc outputs) 

5 


mA 

Vdd = lov, vqut = ov 

lOLC 

Output Sink Current 
(OUTh, OUTc outputs) 

5 


mA 

Vdd = lov, Vqut = o-^v 

lOHM 

Output Source Current 
(OUTm output) 

2 


mA 

Vdd = lov, Vqut “ 

lOLM 

Output Sink Current 
(OUTm output) 

2 

. 

H 

Vdd “ lov, Vqut * o.sv 

lOHL 

Output Source Current 
(OUTl output) 

1 


mA j 

Vdd ■ lov, Vqut ■ ov 

lOLL 

1 

Output Sink Current 
(OUTl output) 

1 

i 



Vdd ■ lov, Vqut ■ o.6V 


CMOS to CMOS 





ViH 

Input Logic ‘*1" Level 

0.7 Vdd 

Vdd 0.3 

V 

All inputs 

ViL 

Input Logic "O" Level 

Vss " 0.3 

0.3 Vdd 

V 

All inputs 

VOHR 

Output Logic "1” Level (Rate output) 

0.9VDD 


V 

Iq ■ lOjU A (Source) 

VOLR 

Output Logic *'0" Level (Rate output) 


0.6 

y 

lO- lOiUA(Sink) 

Voz 

Output Leakage Current 
(OUTh, OUTm outputs in high 
impedance state) 


1 

=1 



Cin 

Input Capacitance 


7.6 

PF 

Any pin 

Afo/fo 

Oscillator Frequency Deviation 

-5 

+ 6 

% 

1 

Fixed RC component values 

IMrt ^ I^si, Uti ^ 6Mfl 1 
lOOkft < ^sm, Utm ^ 760kfi 

160pF < Cso, Cto < 3000pF 

330pF recommended value of Cgo 
and Cto, supply voltage varied from 

9V ± 2V (over temperature and unit- 
unit variations) 

Rload 

Output Load Impedance Connected 
Across OUTh OUTc 

600 


n 

Tone Frequency Range = 300Hz to 
3400Hz 

IlH. Il 

Leakage Current, Vjn = Vdd or ^SS 


100 

mm 

Any input, except DI pin VdD = lOV 

VtH 

POE Threshold Voltage 


8 

V 


Vz 

Internal Zener Voltage 

1 11 

13 

y 

Iz = 5mA 



The device power supply should always be turned on before the input signal sources, and the input signals should be turned off 
before the power supply is turned off (Vss < Vj < VdD ^ maximum limit). This rule will prevent over -dissipation and pos- 
sible damage of the input -protection diode when the device power supply is grounded. 
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S2562 


June 1978 


REPERTORY DIALER 


Features 




□ 

□ 

□ 

□ 

□ 

□ 

□ 


CMOS Process Achieves Low Power Operation 

8 or 16 Digit Number Capability 
(Pin Programmable) 

Dial Pulse and Mute Output 

Tone Outputs Obtained by Interfacing with 
Standard AMI S2559 Tone Generator 
Two Selections of Dial Pulse Rate 
Two Selections of Inter-Digit Pause 

Two Selections of Mark/Space Ratio 
(33-1/3/66-2/3 or 40/60) 


□ Inexpensive, but Accurate R-C Oscillator 
Design Provides Better Than ±3% Accuracy 
Over Supply Voltage, Temperature and Unit- 
Unit Variations and Allows Different Dialing 
Rates, IDP and Tone Drive Timing by 
Changing the Time Base 

□ Power Fail Detection 

□ BCD Output with Update for Number Display 
Applications 

General Description 


□ Memory Storage of 32 8 -Digit Numbers or 
16 16-Digit Numbers with Standard 

AMI S5101 RAM 

□ 16 -Digit Memory for Input Buffering and for 
Redial with Access Pause Capability 

□ Accepts the Standard Telephone DPCT 
Keypad or SPST Switch X- Y Matrix 
Keyboards; Also Capable of Logic Interface 

□ Ignores Multi Key Entries 


The S2562 Repertory Dialer is a CMOS integrated 
circuit that can perform storing or retrieving, normal 
dialing, redialing or auto dialing and displaying of 
one of several telephone numbers. It is intended to be 
used with the AMI standard S5101— 256x4 RAM that 
functions as telephone number storage. With one 
S5101 up to 32 8 -digit or 16 16 -digit numbers can 
be stored. It can provide either dial pulses or DTMF 
tones with the addition of the AMI S2559 tone 
generator for either the dial or tone line applications. 


Data subject to change at any time without notice. These sheets transferred for information only. 



Pin Configuration 



NLS 

W/S 

IPS 

HS 

ORS 

MODE 

"i 

Rs 

R, 

R3 

"3 

Rl 

PF 

Cs 

Cs 

C4 

C3 

=3 

E. 


*77283 


646 


ADVANCED PRODUCT DESCRIPTION 

©iC MASTER 1979 




















AMI 


S2562 


Absolute Maximum Ratings 


Supply Voltage 

Operating Temperature Range 

Storage Temperature Range 

Voltage at Any Pin 

Lead Temperature (Soldering, 10 sec,) 


13.5V 

-40°Cto+85°C 

-40°Cto+125°C 

Vss ~0-3V to Vdh +0.3V 
200°C 


Electrical Characteristics Specifications apply over the operating temperature range and 4.5V < Vdd to Vss 
< 5.5V unless otherwise specified. Absolute values of measured parameters are specified. 


Symbol 

Parameter 

Min. 

Max. 

Units 

Conditions 


Output Drive 





lOLDP 

DP Output Sink Current 

400 


mA 

VouT = 0.4V, Vdd = 5V 

lOHDP 

DP Output Source Current 

400 


/i A 

VouT “ 3.6V, Vdd ~ bV 

lOLM 

MUTE Output Sink Current 

400 


mA 

Vqut = 0.4V, Vdd “ bV 

lOHM 

MUTE Output Source Current 

400 


ju A 

1 VouT=3.6V, VDD = bV 

lOLPF 

PF Output Sink Current 

100 


mA 

VouT = 0.4V, Vdd = 3V 

lOHPF 

PF Output Source Current 

100 


liA 

VouT = 3.6V, Vdd = bV 


CMOS to CMOS 





ViL 

Logic “0” Input Voltage 



V 

All inputs, Vdd ~ bV 

ViH 

Logic “1” Input Voltage 

3.5 

I 

V 

All inputs, Vdd = bV 

VoL 

Logic “0” Output Voltage 


0.5 

; V 

All outputs except DP, -MUTE, PF, 
lo = 10/iA, Vdd = bV 

VOH 

Logic “1” Output Voltage 

4.5 

■ 

V 

1 

All outputs except DP, MUTE, PF, 
i Io = -10/xA, VDD = bV 


Current Levels 





Idd 

Quiescent Current 


25 

ju A 

Standby, Vdd = bV 

Idd 

Operating Current 


500 

jU A 

All valid input combinations, DP, 
MUTE, PF outputs open Vdd = bV 

IlL, IlH 

Input Current Any Pin 
(keyboard inputs) 

10 

100 

juA 

ViN = Vss or Vdd, Vdd = bV 

IlL> IlH 

Input Current All Other Pins 


[ 100 

nA 

ViN = Vss or Vdd, Vdd bV 

loz 

Output Current in High 

Impedance State 

■ 

■ 

mA 

mA 

Vdd “ bV, Vqut ~ OV data 
outputs (D1-D4) 

Vdd = bV, VouT = bV 

fo 

Oscillator Frequency 

4 

10 

kHz 

Vdd “ bV (min. duty cycle 30/70) 

Afo/fo 

j 

1 

Frequency Deviation 

-3 

+3 

j 

% 

Vdd - Vss from 4.5V to 5.5V. 

Fixed R-C oscillator components 
50kf2 < Rm < 750kr2; 

1M^2 < Ri < 5Mf2 ; 

150pF< Co < 3000pF; 

330pF most desirable value for 

Co, fo < lOkHz over the operating 
temperature and unit -unit variations 

CiN 

Input Capacitance, Any Pin 


7.5 

pF 



The device power supply should always be turned on before the input signal sources, and the input signals should be turned off 
before the power supply is turned off (Vgs < Vj < Vjjj) as a maximum limit). This rule will prevent over -dissipation and pos- 
sible damage of the input -protection diode when the device power supply is grounded. 
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S9260/S9261/S9263/S9264/S9265 


TouchContror'^ Interface 


Features 

• Interfaces with up to 16 Touch Switches 

• Eliminates Contact Noise 

• Comparator Sensing Permits Use with Wide Variety of 
Touch Switch Configurations 

• Momentary or Toggle Operation Electrically Selectable 

• Outputs are TTL/CMOS/MOS Compatible 

• Simplifies Design of Touch - Sensitive Switches 

ADVANCED PRODUCT DESCRIPTION 


PIN t IDfNTIPICR 




NC 

HC 

mr 


ti 
II 

H 

J ** 

INII 



Il’MAII j 

PIN/PACKAGE CONFIGURATION 
S9260/S926I 


'L X 

f— ' ft010-+- 


% - 

•1 « 

a — 

1 a 

It 

1 31 

u — 

4 37 

13 — 

1 M 

w — 

■ 3t 

It — 

7 34 

» — 

1 33 

17 

i 32 

n — 

It II 

w — 

II 30 

III — 

12 a 

III — 

13 21 

111 

14 27 

III — 

It 21 

IM — 

II 21 

NC — 

17 24 

NC — 

II 23 

III — 

II 22 

NCf _ 

11 21 


HN I lOINTlPltt 



PIN/PACKAGE CONFIGURATION 
S9263/S9264/S9265 


General Description 

These TouchControl interface circuits can be connected 
to either seven (S9260/S9261) or sixteen (S9263/S9264/ 
S9265) touch switches. For each switch input, there is a 
corresponding separate output. The outputs are open drain 
with their sources connected in common to supply input 
Vbb* This permits the driving of TTL as well as MOS cir- 
cuits, by varying the Vbb voltage. The M/T input controls 
operation of the outputs. In the momentary mode (M) 
output is active only while the touch switch is being acti- 
vated (touched by the operator). In the toggle mode (T), 
alternate actuations of a touch switch will cause its asso- 
ciated output to latch either on or off. On the S9260 and 
S9263, the M/T input affects all outputs. On the S9261, 
S9264, and S9265, several switch inputs are permanently 
fixed in the momentary mode, thus allowing both momen- 
tary and toggle switch actuation to be implemented 
simultaneously. 


% 

wo 

Ml 

» 

II 

II 

n 



BLOCK DIAGRAM - S9260/S9261 (7 SWITCHES) 





BLOCK DIAGRAM - S9263/S9264/S9265 (16 SWITCHES) 
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S9260/S9261/S9263/S9264/S9265 


ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to VsS- 

+0.3V to -20V Storage temperature (Ambient) 

-65"Cto+ 150°C 

Operating temperature range : 

0°C to +70°C 



*FOR MULTIPLEXED TOUCHCONTROL CIRCUITS SEE AMI S9262 and S9266. 


ELECTRICAL CHARACTERISTICS 

(0°C < Ta < 70°C, Vss = OV; Vdd = 13.5V to - 18.0V unless otherwise specified.) 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

% 

Input logic 0 level - all except 
“I” inputs. 

+ 0.3 

0 

-1.5 

Volts 

Note: M/T input is 
internally pulled up 
to Vss 

Mh 

Input logic 1 level - aU except 
“I” inputs 

- 10.0 

- 12.0 

- 18.0 

Volts 


lie 

Internal oscillator frequency 
measured at RC input. 

50 


100 

kHz 


Ts 

Trst 

Switch delay time 

Time to reset all latches using 

M/T input. 

50 

100 

200 

msec 

msec 

Frequency measur- 
ed at RC Input 
= 50 kHz 

VoL 

Vqh 

Output low voltage 

Output high voltage 

Vss 


-1.0 

M)D 

Volts 

= Vss ; lOK 
resistive load to 

VoL 

VOH 

Output low voltage 

Output high voltage 

Vss 


Vss -0.5 
Vbb 

Volts 

Vss = +5V;Vbb=0V 

\^D = 12V;2800n 

resistive load to Vss 

SCI 

Scan clock output; 

Output low voltage 

Output high voltage 

Vss 


-1.5 


Max. capacitive 
loading < 1 50 pF 


OPERATION 

Device operation can be understood by referring to 
Figure 1, depicting a typical application of the S9263. Each of 
the sixteen pairs of series capacitors labeled SI - SI 6 is one 
touch switch located on a TouchControl panel. (For details on 
touch panel configuration and operation, see the TouchControl 
application note included in this APD.) In each capacitor pair, 
the two common plates represent the conductive area on the 
control panel surface that is to be touched. The other two 
plates are formed by two conductive surfaces parallel to the 
touched surface and located directly under it on the reverse 
side of the panel. Referring again to Figure 1, the S9263 
generates a clock signal on output SCI that is applied to one 
plate of each capacitor pair; this signal passes through the two 
series capacitors and is detected in the MOS circuit. When a 
panel switch surface is touched, the signal level into the chip 
dimishes, and the on-chip differential amplifier senses the 
change and performs the appropriate sv^tching function. For 
example, if surface SI is touched, the signal at input 13 
decreases, and output 03, normally open, now becomes 


active and drives the SI input to the TTL circuitry toward 
voltage level \^b. 

I INPUTS 

Inputs from the touch switch pads to the TouchControl 
circuit are labeled 10 through 115 (S9263, S9264, and S9265) 
or 10 through 16 (S9260 and S9261). Each I input relates 
directly to an 0 output of identical numeral. 

RC INPUT 

A resistor connected to Vi>d ^ capacitor connected 
to Vss are connected to the RC input pin to establish the on- 
chip clock frequency that controls the touch switch delay time. 
Nominal values for these components are suggested in Figure 1 , 
but they may be varied to change clock frequency over a range 
of 50 kHz to 100 kHz. 

REF INPUT 

In order to allow flexibility in the choice of Touch- 
Control panel materials, switch layout, and switch size, AMI 
Touch Control inputs have been designed to detect a differen- 
tial change rather than an absolute change in level. To obtain a 
reference level, two resistors are connected to input REF, one 
to Vss and the other to \t)D- 



©1C MASTER 1979 


649 


RFACE 
















NTERFACE 


AIM! 


S9260/S9261/S9263/S9264/S9265 


0 OUTPUTS 

Each output pin labeled “O” corresponds to an input pin 
labeled “1 Whenever an input is selected, the output becomes 
active and will drive an external load toward supply voltage 
When outputs are hot active, they are high impedance 
open drain. 


level applied to M/T causes the circuit to operate in the toggle 
mode. In this condition, the brief touch of any switch will 
turn on the appropriate output, which will remain latched on 
until the switch is touched again. Subsequent activations of 
the switch will toggle the corresponding output on and off 
alternately. To reset all outputs when the toggle mode is 
selected, a pulse of Vgg level may be applied to the M/T input. 


Vbb supply 

The sources of all output devices are common and 
connected to pin VbB- This allows TTL compatibility as shown 
in Figure 1 , as well as the ability to drive higher level signals. 
For instance, if Vss = 0 volts, = - 16 volts, and Vbb = 
Vss, then active outputs would drive a load connected to VdD 
towards VsS- The Vbb can be used also to switch analog 
signals; in this configuration the analog signals are applied to 
the “O” pins and Vbb is the output pin. 


SCI OUTPUT 

The SCI output provides the clock signal for the Touch- 
Control panel. Its frequency is determined by the RC time con- 
stant, and it is connected in common with one of each of the 
two common conductive surfaces on the reverse side of the 
touch panel. 


^ M/T INPUT 

2 

■ 

The M/T input pin selects the mode of switch operation, 
either momentary or toggle. With no connection to the M/T 
pin momentary operation is selected, and appropriate outputs 
are active only for the duration of touching a switch. In this 
mode, no output is active when no switch is touched. A Vt)D 


MOMENTARY AND TOGGLE COMBINATION 

The S9261, S9264, and S9265 contain several outputs 
that are permanently in the momentary mode of operation. 
With the M/T input at Vss these parts function identically to 
the S9260 and S9263. With M/T at a logic 1 level, however, 
the S9261 has four momentary and three toggle inputs. Table 
1 shows the combinations available on all three parts. 


TABLE 1 . COMPARISON OF FEATURES 




Touch Switch Capacity 

wmmi 

Part 

Nuiiri>er 

Pin 

Count 

Total Touch 
Switch 

Interface Capability 

Touch Inputs 
Selectable For 

Eithet Momentary Or 
Toggle Operation Through 
Use of M/T Input 

Touch Switch 

Inputs Fixed In 
Momentary Operation 
(Not affected by 
state of M/T input) 


S9260 

22 

7 

7 

0 

7 

S9261 

22 

7 

3 

(14 thru 16) 

4 

(10 thru 13) 

7 

S9263 

40 

16 

16 

0 

16 

S9264 

40 

16 

8 

(18 thru 115) 

8 

(10 thru 17) 

16 

S9265 

40 

16 

12 

(14 thru 115) 

4 

(10 thru 13) 

16 
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S9262/S9266 



MULTIPLEXED 
TOUCHCONTROL INTERFACE 
SEPTEMBER 1976 





PIN/PACKAGE CONFIGURATION 



PIN/PACKAGE CONFIGURATION - S9266 



FEATURES 


• 

Simplifies design of Touch-sensitive switches • 

Binary outputs provided 

• 

Interfaces with up to 32 touch switches • 

Outputs are TTL com.patible 

• 

Eliminates contact noise , • 

Permits design of totally isolated touch surfaces, 

• 

Comparator sensing permits use with wide 
variety of touch switch configurations 

facilitating UL approval 
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S9262/S9266 

MULTIPLEXED TOUCHCONTROL INTERFACE 



GENERAL DESCRIPTION 


The S9262 and S9266 TouchControl interface circuits 
permit almost any control panel containing mechanical 
switches to be easily replaced by a flat-surface capacitive 
control panel providing superior styling, reliability, ease of 
cleaning, and safety. Connecting directly to a screened or 
etched pattern on the panel’s reverse side, these MOS circuits 
provide outputs to drive a variety of logic systems from house- 
hold appliances to industrial controls. All system functions are 
then selected by merely touching the flat conductive Touch- 
Control “switch” areas that have been deposited on the panel’s 
front surface in practically any configuration desired. 

These circuits can operate up to 32 TouchControl 
switches, and their outputs are encoded for easy interfacing 
with microprocessors. For applications requiring an individual 
output for each TouchControl switch, refer to AMI’s S9260, 
S9261, S9263, S9264 and S926.S. 



FUNCTIONAL DESCRIPTION 

Fabricated with P-channel ion implanted MOS/LSI tech- 
nology, AMI TouchControl integrated circuits* are designed to 
interface with a variety of touch panel switches and provide a 
high degree of flexibility in the selection of touch pane! 
materials, layout of touch pad, configurations, and design of 
switching functions. These parts are designed to address an 
array of TouchControl switches in either a 2 x 7 matrix 
(S9262) or a 2 X 16 matrix (S9266) to interface with a total of 


either 14 or 32 switches. The outputs are binary encoded for 
easy interfacing with microprocessors or TTL, CMOS or MOS 
logic. 

Both momentary and “push on - push off’ (toggle) 
switching operations are available on AMI TouchControl 
ciltuits and are electrically selected by the logic level of the 
M/T input pin. To ensure reliable switch action, a built in 
delay is incorporated in all circuits requiring a minimum touch 
time for switch response. 


TYPICAL APPLICATIONS 




• Telephones 

• 

Keyboards 


Appliance Control Panels 

• Games 

• 

Instrumentation 


Home Entertainment Systems 

• Fast Food Waterproof Keyboards 

• 

16 to 1 Multiplexers 


Power Tool Controls 

• Moisture Proofing 


Microprocessor Interface 


Televisions 

• Industrial Controllers 

• 

Vending Machines 


Automotive Controls 

• Computer Terminals 


Cash Registers 


ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin except EXT 


Operating temperature range: 

0°C to + 70°C 

relative to Vss: 

-1- 0.3V to - 20V 

Storage temperature (Ambient) 

-65°C to+ 150°C 

Voltage on EXT pin relative to V^g: 

+ 0.3V to -27V 



*Fornon-multiplexed TouchControl circuits see AMI S9260, S926I. 89263, 89264. 89265 
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S9262/S9266 

MULTIPLEXED TOUCHCONTROL INTERFACE 


ELECTRICAL CHARACTERISTICS 


1 


(0®C < Ta < TO^C; Vss = OV; Vdd = ~ 13.5V to - 18.0V unless otherwise specified.) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

CONDITIONS 

' ViL 

Input logic 0 level - all except 

+ 0.3 

0 

- 1.5 

Volts 

Note: M/T and 


“!” inputs. 





ENA inputs are 
internally pulled 

ViH 

Input logic 1 level - all except 
“!” inputs. 

- 10.0 

- 12.0 

- 18.0 

Volts 

up to Vss. 

^RC 

Internal oscillator frequency 
measured at RC input. 

50 


100 

kHz 


Ts 

Switch delay time 

65 


135 

msec 

Frequency measured at 

Trst 

Time to reset all latches using 

M/T input. 

• 

100 

135 

msec 

RC Input = 50 kHz. 

VoL 

Output low voltage. 

Vss 


- 1.0 

Volts 

Vbb = Vss; lOR resis- 

Vqh 

Output high voltage 



Vdd , 


tive load to Vdd • 

VoL 

Output low voltage. 

Vss 


1 

o 

Volts 

Vss = + 5V; Vbb OV 

Mdh 

Output high voltage 

Vbb + 0.4 




Vdd = - 12V;2800n 
resistive load to Vss- 

SCI, SC2 

Scan clock output. 





Max. capacitive load- 


Output low voltage 

Vss 


- 1.5 


ing < 1 50 pF. 


Output high voltage. 



Vdd 



Idd 

; 

Supply Current 

■ 1 


7.0 

15.0 

ma 

Outputs unconnected 


OPERATION 

Device operation can be understood by referring to 
Figure 1 , depicting a typical application of the S9266. Each of 
the 32 pairs of series capacitors labeled SI - S32 is one touch 
switch located on a TouchControl panel constructed of glass, 
printed circuit board, epoxy, or other djelectric material. (For 
details on touch panel configuration and operation, see the 
TouchControl application note included in this APD.) In each 
capacitor pair, the two common plates represent the conductive 
area on the control panel surface that is to be touched. The 
other two plates are formed by two conductive surfaces parallel 
to the touched surface and located directly under it on the 
reverse side of the panel. Referring again to Figure 1 , the S9266 
generates a clock signal on output SCI and a similar signal on 
output SC2. The SCI clock output is connected to the common 


conductors of 16 of the 32 touch switches; the SC2 clock 
connects to the remaining 16 switches. For each touch switch 
the clock signal passes through the two series capacitors and is 
detected in the MOS circuit. When a panel svtdtch surface is 
touched, the signal level into the chip diminishes, and the on- 
chip differential amplifier senses the change and performs the 
appropriate switching function. 

I INPUTS 

Inputs from the touch switch pads to the TouchControl 
circuit are labeled 10 through 115 (S9266), or 10 through 16 
(S9262). The I inputs in conjunction with SCI and SC2 out- 
puts form a touch switch matrix of2x 16 or 2 x 7, respectively. 
In both these parts the outputs are binary coded and will be 
described later. 
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S9262/S9266 

MULTIPLEXED TOUCHCONTROL INTERFACE 


TYPICAL VALUES: 

R1 = 100KS2 VsS = +5 volts 
R2 = 10KS2VbB = 0 volts 
R3 = 47KnVDD = -12 volts 
Cl = 220pF 



FIGURE 1. 32 SWITCH APPLICATION USING S9266 





RC INPUT 

A resistor connected to Vdd and a capacitor connected 
to Vss are connected to the RC input pin to establish the on- 
chip clock frequency that controls the rate of multiplexing 
and the touch switch delay time. Nominal values for these 
components are suggested in Figure 1 , but they may be varied 
to change clock frequency over a range of 50kHz to 100 kHz. 

REF INPUT 

In order to allow flexibility in the choice of TouchControl 
panel materials, switch layout, and switch size, AMI Touch- 
Control inputs have been designed to detect a differential change 
rather than an absolute change in level. To obtain a reference 
level, two resistors are connected to input REF, one connected 
to input REF, one connected to Vss and the other to Vt)D. 


Vbb supply 

The sources of all output devices (both “0” and “B” out- 
puts) are common and connected to pin Vbb - This allows TTL 
compatibility as shown in Figure 1, as well as the ability to 
drive higher level signals. For instance, if Vgg = 0 volts, Vdd 
- 16 volts, and Vbb “ ^SS> then active outputs would drive a 
load connected to Vdd towards Vgg. 

M/T INPUT 

The M/T input pin selects the mode of switch operation, 
either momentary or toggle. Applying Vgg to the M/T pin 
selects momentary operation in which appropriate outputs are 
active only for the duration of touching a switch. In this mode, 
no output is active when no switch is touched. A Vdd level 
applied to M/T causes the circuit to operate in the toggle mode 
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S9262/S9266 

MULTIPLEXED TOUCHCONTROL INTERFACE 




FIGURE 2. 14 SWITCH APPLICATION USING S9262 


for “push-on, push-off’ operation. Subsequent activation of 
the switch, will toggle the corresponding output on and off 
alternately. It should be noted that each input should be cleared 
to the off state before selecting a new input to obtain mean- 
ingful data from the binary outputs. To reset all outputs when 
the toggle mode is selected, a pulse of V^s level may be applied 
to the M/T input. 

SCI and SC2 OUTPUTS 

The S9262 and S9266 have multiplexed inputs, using 
2x7 and 2x16 matrices, respectively, to provide 14 and 32 
input states. Clock signals SCI and SC2 are used along with 
the “I” inputs to form these matrices as connected in the 
schematic of Figure 1 . 


O OUTPUTS 

Each output pin labeled “O” corresponds to an input 
pin labeled “1”. Whenever an input is selected, the output be- 
comes active and will drive an external load toward supply 
voltage VgB- This is true for momentary operation only; 
toggle operation is described in the section labeled “MT 
input.” When “0” outputs are not active, they are high 
impedance open drain. 

B AND AK OUTPUTS 

The S9262 has four and the S9266 has five outputs 
labeled “B.” These supply a binary code relating to the state 
of the inputs. Fourteen unique states are available on S9262 
and thirty-two on S9266. The output configuration is identical 
to the “O” outputs. An extra output labeled AK is available 
on the S9266 and is active whenever any key is selected. 
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AIMIl 


S9262/S92^ 


S9262/S9266 

MULTIPLEXED TOUCHCONTROL INTERFACE 


ENA INPUT 

Available on the S9266, the ENA input allows the out- 
puts to be bussed and may be gated off by application of a 
logic 1 level. Vgs applied to the input enables all five outputs 
and AK. 

EXT 

The EXT pin is used in the output circuitry and should 
be connected to Vdd- 


SCAN 

OUTPUT 

TOUCHED 

INPUT 

"B" OUTPUTS 

•Y)" OUTPUTS 

BO 

B1 

B2 

B3 

00 

01 

SCI 

10 




0 

1 

0 

SCI 

II 




0 

0 

1 

SCI 

12 

0 



Q 

0 

0 

SCI 

13 




0 

0 

0 

SCI 

14 




0 

0 

0 

SCI 

IS 




0 

0 

0 

SCI 

16 




0 

0 

0 

SC2 

10 




0 

0 

0 

SC2 

11 

0 

0 



0 

0 

SC2 

12 


0 

0 

1 

0 

0 

SC2 

13 



0 

1 

0 

0 

SC2 

14 



0 


0 

0 

SC2 

IS 





0 

0 

SC2 

16 


0 


1 

0 

0 

- 

None 




1 

0 

0 


TABLET OUTPUT ENCODING 
(Vbb = 0 VOLTS) 


SCAN 

OUTPUT 

TOUCHED 

INPUT 


'B" 

OUTPUTS 




"O" OUTPUTS 



AK 

OUTPUT 

BO 

B1 

B2 

B3 

B4 

oo 

01 

02 

03 

04 

05 

06 

SCI 

to 

0 

0 

0 

0 

0 

1 

0 

0 

0 


0 

0 

1 

SCI 

11 

1 

0 

0 

0 

0 

0 

1 

0 


0 

0 

0 

1 

SCI 

12 

0 

1 

0 

0 

D 

0 

0 

1 

0 


0 

0 

1 

SCI 

13 

1 

1 

0 

Q 

0 

0 

0 

0 


0 

0 

0 

1 

SCI 

14 

0 

0 

1 

0 

0 

0 

0 

0 


1 

0 

0 

1 

SCI 

IS 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 


0 

1 

SCI 

IS 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

SCI 

17 

1 

1 

1 

0 

0 

. 0 

0 

0 

0 

0 

0 

0 

1 

SCI 

18 

0 

0 

0 

1 

b 

0 

0 

0 

0 

0 

0 

0 

1 

SCI 

19 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

SCI 

no 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

•1 

SCI 

111 

1 

1 

0 

1 

0 

0 

0 

D 

0 

0 

0 

0 

1 

SCI 

112 

0 

0 

1 

1 

0 

0 

0 

0 

0 

D 

0 

0 

1 

SCI 

113 

1 

0 

1 

1 

0 

0 

0 

0 

0 

0 

Q 

0 

1 

SCI 

114 

0 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

SCI 

115- 

1 

1 

1 

1 

0 

0 

0 

0 


0 

0 

0 

1 

$C2 

10 

0 

0 

0 

0 

1 

0 

0 

0 


0 

0 

0 

1 

SC2 

11 

1 

,0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

SC2 

12 

0 

1 

0 

0 

1 

0 

0 

0 


0 

0 

0 

1 

SC2 

13 

1 

1 

0 

0 

1 

0 

0 

0 


0 

0 

0 

1 

SC2 

14 

0 

0 

1 

0 

1 . 

0 

0 

0 


0 

0 

0 

1 

SC2 

15 

1 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

SC2 

16 

0 

1 

T 

0 

] 

Q 

0 

Q 


0 

0 

0 

1 

SC2 

17 

1 

1 

1 

0 

1 

0 

0 

0 


0 

0 

0 

1 

SC2 

18 

0 

0 

0 

1 

1 

0 

0 

0 


0 

0 

0 

1 

SC2 

19 

1 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

1 

SC2 

no 

0 

1 

0 

1 

1 

0 

0 

0 


0 

0 

0 

1 

SC2 

111 

1 

1 

0 . 

1 

1 

0 

0 

0 


0 

0 

0 

1 

SC2 

. M2 

0 

0 

1 

1 

1 

0 

0 

0 


0 

0 

0 

1 

SC2 

113 

1 

0 

1 

1 

1 

Q 

0 

0 


0 

0 

0 

1 

SC2 

114 

0 

1 

1 

1 

1 

0 

,0 

0 


0 

0 

0 

1 

SC2 

115 

1 

1 

1 

1 

1 

0 

0 

0 


0 

0 

0 

1 


' None 

1 

1 

1 

1 

1 

0 

0 

0 


0 

0 

0 

0 



PANEL CONSTRUCTION 


TOUCHCONTROL APPLICATION NOTES 


A TouchControl switch panel consists of a single sheet 
of a rigid material with conductive surfaces applied on both 
sides as shown in Figure 3 . 

A number of materials may be used for touch panels, the 
selection of the material most suited for a particular applica- 
tion being dependent on such things as durability, appearance, 
ease of assembly, cost, and dielectric constant of the material. 

Regardless of the selected panel material, a touch switch 
is formed by applying a single conductive surface to its front 


surface with two other conductive surfaces applied directly in 
line on the reverse side of the panel. Figure 3 shows three 
views of a typical touch panel containing two TouchControl 
switches. On switch one, conductive surface A is applied to the 
front of the panel and is the surface to be touched to effect a 
switch closure. Surfaces B and C are applied directly in line with 
A on the opposite side of the panel. A should cover completely 
and may overlap surfaces B and C. 



VIEWED FROM VIEWED FROM 

FRONT SURFACE REAR SURFACE 


SW1 

SW2 

SCI 



ELECTRICALLY EQUIVALENT SCHEMATIC 


FIGURE 3. CONSTRUCTION OF A TWO SWITCH TOUCHCONTROL PANEL WITH EQUIVALENT ELECTRICAL CIRCUIT. 
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Burr-Brown 




I A D CONVERTERS I 




RANGE OF SPECIFICATIONS | 





Conversion 

Tempco 

Input 




Resolution 

Linearity Error 

Time 

Bipolar 

Range 



Model 

(Bits) 

(% of FSR) max 

(/isec) 

(ppm of FSR "C)max 

(V) 

Package 

High Speed 

ADC60 

8-12 

±0.0244 to ±0.195 

.88 - 3.5 

±15 

±25 to ±20 

Module 

Low Cost 

ADC80 

10 - 12 

±0.012 to 0.048 

21 -25 

±23 

±2.5 to ±10 

DIP 

High Speed. 

Low Cost 

ADC82 

8 

. ±0.2 

2.8 

±75 

±2.5 to ±20 

DIP 


ADC84 

10- 12 

±0.012 to ±0.048 

6- 10 

±33 

±2.5 to ±10 

DIP 

High Speed. 

Low Drift 

ADC85 

10- 12 

±0.012 to ±0.048 

6- 10 

±18 

±19 to ±53 

DIP 



1 D/A CONVERTERS I 


Model 

Resolution 

Linearity Error 
Over Temp 
(% of FSR) max 

Tempco 
(ppm of 
FSR 'O 
max 

Output 

Range 

Settling 

Time (FSR. 
±12 LSB) 

Package 

Very High Speed 

DAC60 

10-12 Bits 

±0.012 to ±0.048 

±15 

-5 to ±2.5m.A 

40 - 1 50nsec 

Module 

High Resolution 

DAC70 

16 Bits, 4 Digits 

±0.003 to ±0.005 

±9 to ±21 

-2 to ±lmA 

50Msec 

DIP 

Low Cost 

DAC80 

12 Bits. 3 Digits 

±0.012 

±25 

±2.5 to ±I0V. 

-2 to ±lmA 

300nsec - 5^isec 

DIP 

Voltage Output 

DAC82 

8 Bits 

±0.016 

±50 

±2.5 to ±I0V. 
-1.6 to ±0.8mA 

l.Sfisec 

DIP 

Low Drift 

DAC85 

12 Bits, 3 Digits 

±0,012 

±5 to ±20 

±2.5 to ±10V, 

' -2 to ±lmA 

300nsec to 5|isec 

* DIP 

Monolithic 

DAC90 

8 Bits 

±0.2 

±75 

-2. ±lmA 

200nsec 

DIP 






V/F CONVERTERS 




ViN Range 

Foi i Range 

Linearity 

Tempco 
(ppm of 



Model 

(V) 

(kHz) 

(% of FSR) max 

FSR/''C) max 

Package 

Low Cost, 
Monolithic 

VFC32 

User-selected 

U ser-selected 
(500kHz, max) 

±0.01, lOkHz 
±0.05, lOOkHz 

±100 to ±150 

Dip 

TO- 100 

Low Cost, 

VFC42 

0 to ±10 

0 to 10 

±0.01 

±100 

DIP 

Complete Hybrid 

VFC52 

0to±10 

0 to 100 

±0.05 

±100 

DIP 

Low Drift, 

VFCI2 

0 to ±10 

0 to 10 

±0.01 

50 

Module 

Complete 

VFC15 

0 to ±20 

0 to 20 

±0.01 

50 

Module 

Very Low Drift, 

VFC12LD 

0 to ±10 

0 to 10 

±0.005 

10 

Module 

Complete 

VFC15LD 

0 to ±20 • 

0 to 20 

±0.005 

10 

Module 


FOR ADDITIONAL DETAILS REFER TO THE BURR-BROWN GENERAL CATALOG OR CONTACT YOUR NEAREST BURR-BROWN REPRESENTATIVE 


658 


©IC MASTER 1979 








DATA CONVERSION burr-brown 


l=i=< 




MICROPROCESSOR INTERFACED ANALOG INPUT SYSTEMS 


RANGE OF SPECIFICATIONS , 




Model 

Channels 

Resolution 

(Bits) 

Accuracy 
(% of FSR) max 

Accuracy Drift 
(ppm/'’C) max 

Package 

8080, SC/MP, Z-80, 
8084, 8085 


MP20 

MP22 

( 8 Differential 

( 16 Single-ended 

8 

12 

±0.4 

±0.1 

±40 

±25 

Module 

Module 

6800, 650X, F8 


MP21 

8 Differential 

16 Single-ended 

8 

±0.4 

±0.4, Low 

±40 

Module 


8080, SC/MP, Z-80, 
8084, 8085 
6800, 650X, F8 


MICROPROCESSOR INTERFACED ANALOG OUTPUT SYSTEMS 


8 

±0.4 

±80 DIP 

8 

±0.4 

±80 DIP 



POWER DACS 



Digitally Controlled, 

Voltage and Current 
Limit 


Low Cost, 
High Current 


Model 

Input 

Coding 

Accuracy 

Tempco 

(ppm of FSR/'C) 

Output 

Voltagei Range 
(V) 

Output 
Current 
Range (mA) 

Package 

4800 

12 Bit Binary 
Plus Sign 

±0.012% of FSR 

22 


±200 

Module 

4801 

3 Digit BCD 
Plus Sign 

±0.012% of FSR 

22 

±10, ±60 

±200 

Module 

4804 

12 Bit Binary 

±0.05% of 
Reading 

50, max 

User-selected 

to ±30 

±1000 

PC Card 



Low Cost, Complete 


High Speed, Complete 


Low Cost, Monolithic 


Very High Speed 


Gain /Offset 
Error 
(%), (mV) 


±0.01, ±2 max 


±0.01, ±2 max 


l±0.0lmax,±7max 




Model 


MPC8S 


MPC4D 


MPC16S 


MPC8D 


±0.01 max, ±1.5 


Channels 


8 Single-ended 


4 Differential 


16 Single-ended 


8 Differential 


SAMPLE/ HOLD CIRCUITS 


Charge 

Offset 

(mV) 


±2 max 


±2 max 


±25 max 


±1.5 


Droop 

Rate 

(mV /msec) 

Tempco 

(ppm of 20V, "C) 

0.5 max 

±2 

0.5 max 

±2’ 

10 max 

±4 

5 

±2 


MULTIPLEXERS 


On 

Resistance 
(kO) max 


1.8 



Acquisition 

Time 

(jusec) 


10 max 


4.5 max 


10 max 


I max 



(%ofOff Time (to 0.01%) 
Channel Signal (/isec) 


0.005 


0.005 


0.005 


0.005 



Package 


DIP 


DIP 


TO-99 


Module 



Package 


DIP 


DIP 


DIP 


DIP 


FOR ADDITIONAL DETAILS REFER TO THE BURR-BROWN GENERAL CATALOG OR CONTACT YOUR NEAREST BURR-BROWN REPRESENTATIVE 
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RFACE 


HDAS-8, HDAS-'16 

1 2 BIT HYBRID DATA ADQUISITIDN SYSTEMS 


FOdATEL 

[^SYSTEMS. INC. 


■©^ 



FEATURES 

• 12 Bit Resolution 

• 8or 16 Channels 

• Internal Instrumentation Amp 

• 50 kHz Throughput Rate 

• Three State Outputs 

The HDAS-8, with 8 differential input 
channels, and the HDAS-16, with 16 
single ended input channels, are industry’s 
first complete 12 bit data acquisition sys- 
tems in a single hybrid package. Acquisi- 
tion and conversion times combined are 
20^tsec. maximum, givinga 50 kHz 
throughput rate. The 12 bit output data 
can be transferred out in three 4 bit bytes 
by means of three state data bus drivers. 
Output coding is straight binary for uni- 
polar operation and offset binary for 
bipolar operation. 

The HDAS circuitry includes an analog 
multiplexer, programmable gain instru- 
mentation amplifier, sample-hold circuit 
with MOS hold capacitor, 10 volt buffered- 
reference, 12 bit A/D converter, three 
state bus driver and digital control cir- 
cuitry. The instrumentation amplifier can 
be programmed by a single external resistor 
for gains from 1 to 1000. This is an impor- 
tant feature for processing signals in the 
range of lOmV to 10 V full scale. 


SPECIFICATIONS, Typical at 25°C 


HDAS-8 

HDAS-16 

No. Channels 

8 

16 

InputType 

Differential 

Single Ended 

Input Range, unipolar FS 

-i-lOmVto -t-10 V 

+ 10mVto+10V . 

Input Range, bipolar FS 

±10mVto ±10 V 

±10mVto ±10V 

Common Mode Range 

±11V 

' — 

Input Resistance 

100 Meg. 

100 Meg. 

1 nput Bias Current, max. 

200 pA 

200 pA 

Input Off. Voltage Drift 

20AtV/°C+(10/tzV/°C)G 

Input Gain Equation 

G=1 + 20K/R6 

Channel Addressing 

3-Bit Code 

4-Bit Code 

Address Input Logic 

DTL, TTL 

DTL, TTL 

Resolution 

12 Bits 

12 Bits 

Linearity Error, max. 

i^LSB 

V 2 ISB 

Differential Nonlinearity, max. 

V 2 LSB 

V 2 LSB 

Total Error, max.* 

0.025% 

0.025% 

GainTempco, typ. 

10ppm/°C 

10 ppm/°C 

Gain Tempco, max. 

30 ppm/°C 

30 ppm/°C 

No Missing Codes 

OverOper. Temp. Range 

Power Supply Sensitivity 

0.01%/% 

0.01%/% 

Throughput Rate, max. 

50 kHz 

50 kHz 

Acquisition Time 

9 fisec. 

9/isec. 

Conversion Time 

9 fisec. 

9/u.sec. 

Aperture Delay Time 

100 nsec. 

100 nsec. 

Sample-Hold Droop 

1 /u,V//>isec. 

1 ^tV/^isec. 

Feedthrough at 1 kHz, max. 

0.01% 

0.01% 

Output Coding, unipolar 

Straight Bin 

Straight Bin 

Output Coding, bipolar 

Offset Bin. 

Offset Bin. 

Power Requirement 

+ 1 5VDC at 67 mA max. 


- 1 5 VDC at 71 mA max. 


+ 5VDC at 1 55 mA max. 

Package 

Miniature 62 Pin 


*at maximum throughput rate 
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The internal sample-hold device has ex- 
cellent characteristics and has its own self 
contained MOS hold capacitor. Aperture 
delay time is lOOnsec. and hold mode droop 
is l^tV/jLtsec. Nonlinearity error is less than 
Vi LSB and total error is 1 LSB maximum at 
50 kHz throughput rate. 

The HDAS units are especially useful for 
microcomputer based measurement and 
control systems. The package is a minia- 
ture 2.3 X 1.4 X 0.24 inches 
(58 X 36 X 6 mm) with 62 pins. 


OUTPUT CODING 


UNIPOLAR 


Scale 

0to+5V 

Oto+lOV 

Straight Binary 

+ FS-1 LSB 

+4.9988 

+9.9976 

nil nil nil 

+ y4FS 

+3.7500 

+7.5000 

1100 0000 0000 

+ V 2 FS 

+2.5000 

+ 5.0000 

1000 0000 0000 

+y4FS 

+ 1.2500 

+2.5000 

0100 0000 0000 

+ 1LSB 

+0.0012 

' +0.0024 

0000 0000 0001 

ZERO 

0.0000 

0.0000 

0000 0000 0000 


BIPOLAR 


Scale 

±5V 

±10V 

Offset Binary 

+ FS-1 LSB 

+4.9976 

+9.9951 

nil nil nil 

+ V 2 FS. 

+2.5000 

+ 5.0000 

1100 0000 0000 

ZERO 

0.0000 

0.0000 

1000 0000 0000 

-y2FS 

-2.5000 

-5.0000 

0100 0000 0000 

-FS+l LSB 

-4.9976 

-9.9951 

0000 0000 0001 

-FS 

-5.0000 

-10.000 

0000 0000 0000 


ORDERING INFORMATION 


Model 

Oper. Temp. 

Range 

Seal 

Price (1-9) 

HDAS-8MC 

0to70C 

Hermetic 

$325.00 

HDAS-8MR 

-25 to +85C 

Hermetic 

445.00 

HDAS-8MM 

-55to+125C 

Hermetic 

750.00 

HDAS-16MC 

0to70C 

Hermetic 

325.00 

HDAS-16MR 

-25to +85C 

Hermetic 

445.00 

HDAS-16IVIM 

-55to + 125C 

Hermetic 

750.00 
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FACE 


MONOLITHIC INTEGRATING A/O CONVERTERS 


J SYSTEMS. INC. 




E.O.C. 

(STATUS) 


BCD 

OVERRANGE 
(ADC EK120 ONLY) 


B FEATURES 
^ • Charge Balancing Type 

• Binary or BCD Models 

• 20 mW Power Consumption 

• No Missing codes 

• 8, 10, 12 Bit Resolution 

The ADC-EK series are low power, 
integrating A/D converters fabricated 
on a single monolithic chip using 
CMOS technology. The circuit employs 
a charge balancing integrator, current 
switch, comparator, clock counter, data 
counter, and control logic circuitry to 
implement conversion. The charge bal- 
ancing integration technique gives high 
linearity and noise immunity along 
with inherent monotonicity resulting in 
no missing codes. Output data appears 
in parallel form on latched outputs 
which are CMOS, low power TTL, or 
low power Schottky TTL compatible. The 
ADCi-EK series consists of 5 different 
models with 8, 10, and 12 bit binary 
coding and 334 digit BCD coding. 

Conversion time is 1.8 to 24 milli- 
seconds maximum depending on model. 
Nonlinearity is ±34 LSB max. while 
differential nonlinearity is ±3< LSB 
typical. 


SPECIFICATIONS, Typical at 25°C 


ADC-EK8B, lOB, 12B 

ADC-EK12DC, DR 

Resolution 

8, 10, 12 Bits 

334 Digits 

Conversion Time, 8 Bits 

1.8 msec. 

— 

Conversion Time, 10 Bits 

6.0 msec. 

— 

Conversion Time, 12 Bits 

24 msec. 

12 msec. 

Gain Tempco, max. 

40 ppm/°C 

40 ppm/°C 

Linearity Error, max. 

y2LSB 

34 LSB 

Differential Nonlinearity 

34 LSB 

34 LSB 

Diff. Nonlinearity Tempco 

1.7 ppm/°C 

2.5 ppm/°C 

No Missing Codes 

Over Operating Temp. Range 

Power Supply Sensitivity 

0.05%/% 

0.05%/% 

Analog Input Range 

Oto +10fxA 

Oto +10 /jA 

Reference Input 

-20 mA 

-20 mA 

Unipolar Coding 

Straight Binary 

BCD 

Bipolar Coding 

Offset Binary 

— 

Power Requirement 

±5 VDC at 2 mA 

±5 VDC at 2 mA 

Package 

24 Pin 

24 Pin 


ORDERING INFORMATION 


Model 

Oper. Temp. 
Range 

Package 

Price (1-24) 

ADC-EK8B 

0 to 70C 

Plastic 

$11.95 

ADC-EK lOB 

0 to 70C 

Ceramic 

27.50 

ADC-EK12B 

0 to 70C 

Ceramic 

36.00 

ADC-EK 12DC 

0 to 70C 

Plastic 

14.00 

ADC-EK12DR 

-25 to +85C 

Ceramic 

22.00 


COVERED BY GSA CONTRACT 
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CMOS A/D’S WITH 3-STATE OUTPUTS 




CONTROL 

LOGJC 

AND 

INTERNAL 

CLOCK 


COMPARATOR 


COUNTERS 


FEATURES 

• Monolithic CMOS 

• 3-State Outputs 

• 8, 10, 12 Bit Resolution 

• % LSB Typical Linearity 

• Integrating Type 

The ADC-ET series devices are low 
cost 8, 10, and 12 bit integrating A/D 
converters optimized for high accuracy, 
linearity and noise immunity. They 
operate at low power consumption, 
with sufficient speed to handle most 
industrial and instrumentation require- 
ments. Discretely controllable three 
state outputs allow bus organized 
output connections making these units 
ideal for microprocessor interfacing. 

Fabricated with monlithic CMOS 
techniques, each device is housed in a 
24/pin dual in-line package. The con- 
vener consists of an integrating opera- 
tional amplifier, comparator, current 
switch internal clock, two counters, 
latching output buffers and control 
logic circuitry. Operation of the circuit 
requires only a few external passive 
components and connection to external 
reference and power supplies. 


SPECIFICATIONS, Typical at 25°C 


ADC-ET8B 

ADC-ETIOB 

ADC-ET12B 

Resolution 

8 Bits 

10 Bits 

12 Bits 

Conversion Time, max. 

1.8 msec. 

6.0 msec. 

24 msec. 

Gain Tempco, typ. 

25 ppm/°C 

25 ppm/°C 

25 ppm/°C 

Gain Tempco, max. 

75 ppm/°C 

75 ppm/oC 

75 ppm/°C - 

Nonlinearity, max. 

Y2 LSB 

/2 LSB 

±)^LSB* 

Differential Nonlinearity 

LSB 

% LSB 

±% LSB 

Diff. Nonlinearity Tempco 

2.5 ppm/°C 

2.5 ppm/°C 

2.5 ppm/oQ 

No Missing Codes 


Over Operating Temp. Range 

Power Supply Sensitivity, 




max. 

0.05%/% 

0.05%/% 

0.05%/% 

Analog Input Range 

0 to -1-10 ijlA 

Oto -flOjuA 

0 to -1-10 nA 

Reference Input 

-20 fxA 

-20 fxA 

-20 fxA 

Output Logic 

LP TTL, CMOS 

LP TTL, CMOS 

LP TTL, CMOS 

Unipolar Coding 

Straight Bin. 

Straight Bin. 

Straight Bin. 

Bipolar Coding 

Offset Bin. 

Offset Bin. 

Offset Bin. 

Power Requirement 

± 5V at 5 mA 

±5V at 5 mA 

±5V at 5 mA 

Package 

24 Pin 

24 Pin 

24 Pin 

-±1^2 LSB max. for ADC-ET12BC 


ORDERING INFORMATION 

Model 

Oper. Temp. Range 

Package 

Price (1-24) 

ADC-ET8BC 

0 to 70C 

Plastic 

$13.50 

ADC-ET8BM 

-55 to -t-125C 

Ceramic 

40.00 

ADC-ETIOBC 

0 to 70C 

Plastic 

17.50 

ADC-ETIOBM 

-55to+125C 

Ceramic 

50.00 

ADC-ET12BC 

0 to 70C 

Plastic 

18.50 

ADC-ET12BR 

-25 to -1-85C 

Ceramic 

39.50 

ADC-ET12BM 

-55 to -1-125C 

Ceramic 

68.00 
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NTERFACE 


^DAHEL 

^SYSTEMS, INC. 


ADC-MC8B 

LOW COST. 8 BIT MONOLITHIC A/O CONVERTER 




o features 

® • 8 Bit Resolution 

' • Internal 2.5 V Reference 

• +5 V Supply Operation 

• Operates as A/D or D/A 

• Low Cost 

The ADC-MC8B is an 8 bit monolithic, 
multifunction converter which operates 
from a single +5 V supply. This device 
can be operated as either an A/D or 
D/A converter by means of external pin 
connections. As a D/A converter it is 
complete, including an internal 2.5 V 
reference; the output voltage is 0 to 
+2.55 V when using the internal 
reference. When operating as an A/D 
converter, two external IC’s are 
required: a 311 type comparator, and 
a 74132 type quad NAND gate. An 
internal counter develops the output 
code word with 500fxsec. required for 
a full scale conversion. 

The ADC-MC8B design consists of 
eight current switches, a diffused 
resistor R-2R ladder network, a 2.5 V 
< band gap reference, an 8 bit binary 

counter, and eight logic select switches. 
The logic select switches have a control 
input which determines whether the 
switches provide TTL outputs or accept 
TTL inputs. This converter can also be 
used with an external reference. 


SPECIFICATIONS, Typical at 25°C 

ADC-MC8B 

Resolution 

8 Bits 

Conversion Time 

500 nsec. 

Gain Tempco 

40 ppm/°C 

Nonlinearity Error, max. 

Y 2 LSB 

Differential Nonlinearity, max. 

VzlSB 

No Missing Codes 

Over Op. Temp. Range 

Analog Input Ranges* 

Oto +2.5 V 


0 to +5 V 


Oto +10 V 

Input Impedance 

Set by resistor used 

Reference Output 

+2.55 V 

Output Logic 

DTL/TTL 

Output Logic 

DTL/TTL 

Unipolar Coding 

Straight Binary 

Bipolar Coding 

Offset Binary 

Power Requirement 

+5 VDC at 30 mA 

Package 

16 Pin DIP 


♦determined by external resistors 


ORDERING INFORMATION 


Model 

Oper. Temp. 
Range 

Package 

Price (1-24) 

ADC-MC8BC 

0 to 70C 

Plastic 

$ 9 .50 
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ADC-HC1SB 

1 2 BIT LOW POWER A/D CONVERTER 


J SYSTEMS. INC. 



FEATURES 

• Single Supply Operation 

• CMOS Circuitry 

• 12 Bit Resolution 

• 6 Input Voltage Ranges 

• 26 mW Consumption at 1000 
Conversions /Sec. 

The ADC-HC12B is a complete, low 
power 12 bit A/D converter utilizing 
CMOS circuitry. It is specifically 
designed for portable and remote 
instrumentation applications where 
low power consumption ^s essential; 
this unit operates from either a single 
+9 VDC to +15 VDC power source 
(interrupt mode) or from a dual ±9 
VDC to ±15 VDC source (continuous 
mode). In the interrupt mode of opera- 
tion the converter is initially in standby 
mode, drawing only 10 fxA of current 
from the supply until a start convert 
pulse is applied to it. With the pulse 
applied the converter turns on, stabili- 
zes, and then performs a 12 bit 
conversion and returns to the standby 
mode while the 12 bit data word is held 
at the output. 

Power consumption is 112 milliwatts 
in the continuous mode and 26 milli- 
watts in the interrupt mode at 1,000 
conversions per second. There are six 
different analog input voltage ranges. 


DIGITAL 


VoD COM Vss 





SERIAL OUT 

E.O.C. 

START 

CONVERT 



SPECIFICATIONS, Typical at 25°C 

ADC-HC12B 

Resolution 

12 Bits 


Conversion Time, 

305 fxsec. max. 


continuous mode 
Conversion Time, 

350 /xsec. max. 


interrupt mode 

Gain Tempco, max. 

30 ppm/°C 


Nonlinearity Error, max. 

K2 LSB 


Differential Nonlinearity, max. LSB 

Differential Nonlinearity Tempco 2 ppm/°C of FSR 


No Missing Codes 

Over Op. Temp. Range 


Power Supply Sensitivity 

0.003%/% 


Analog Input Ranges 

Oto +5 V, +10 V, +20 V 
±2.5 V, ±5 V, ±10 V 


Input Impedance 

5K, lOK, or 20K 


Output Logie 

CMOS 


Unipolar Coding 

Straight Binary , 


Bipolar Coding 

Offset Binary 

Two’s Complement 


Power Requirement, continuous ±9 V to ±15 V 

Power Requirement, interrupt +9 V to +15 V 


Package 

32 Pin 


ORDERING INFORMATION 


Oper. Temp. 

Price (1-24) 

Model 

Range Seal 

ADC-HC12BGC 

0 to 70C Epoxy 

$149.(X) 

ADC-HC12BMC 

0 to 70C Hermetic 

159.00 

ADC-HC12BMR 

-25 to +85C Hermetic 

199.00 

ADC-HC12BMM 

-55 to +125C Hermetic 

249.00 
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INTERFACE 


SYSTEMS. INC. 


ADC-HS1SB 

1 2 BIT A/D CONVERTER WITH SAMPLE HOLD 




.v-<\ s 




.'k-. 


[©iQioieioioioioioioioioi^^^ 


SAMPLE BIPOLAR REF 
CONTROL OFFSET OUT 


15 VOC -isyoc 


PRECtSION 

REFERENCE 

CIRCUIT 


SAMPLE 

HOLD 


12 BIT 

D/A CONVERTER 


COMPARATOR 


SUCCESSIVE 

APPROXIMATION 

REGISTER 


CLOCK 


RANGE 

ANALOG 


© FEATURES 
® • Internal Sample-Hold 
- *6 ^Jsec. Acquisition Time 

• 8 Msec. Conversion Time 

• 12-Bit Resolution 

• Programmable Input Ranges 

The ADC-HS12B is a high perform- 
ance 12 bit A/D converter combined 
with a sample-hold in a miniature 32 
pin package. It is specifically designed 
for systems applications where the 
sample-hold is an integral part of the 
conversion process. The sample hold 
has a 6 ^sec. acquisition time and 
the A/D converter has an 8 ^sec. 
conversion time. Five input voltage 
ranges are programmable by external 
pin connection. The? input impedance 
to the sample-hold is 100 megohms, 
permitting direct connection to an 
analog multiplexer. 

This converter incorporates proven 
thin film hybrid technology used in 
high volume production. The thin film 
resistor network is fabricated of nichrome 
on glass and then actively laser trimmed 
for best linearity. Other features 
include 20 ppm/°C gain tempco, 

2 ppm/°C differential nonlinearity 
tempco and no missing codes over the 
operating temperature range. 


SPECIFICATIONS, Typical at 25°C 

ADC-HS12B 

Resolution 

12 Bits 


Acquisition Time 

6 Msec. 


Conversion Time, max. 

8 Msec. 


Gain Tempco, max. 

20 ppm/°C 


Nonlinearity Error, max. 

1/ LSB 


Differential Nonlinearity, max. 

V2 LSB 


No Missing Codes 

Over Op. Temp. Range 


Power Supply Sensitivity 

0.002%/% max. 


Analog Output Ranges 

Oto-t-SV, Oto+lOV 
±2.5 V, ±5 V, ±10 V 


Input Impedance 

100 Megohms 


Input Bias Current 

50 nA 


Aperture Delay Time 

50 nsec. 


Aperture Uncertainty Time 

5 nsec. 


Hold Mode Droop 

50 nV/Msec. max. 


Hold Mode Feedthrough 

0.01% max. 


Output Logic 

TTL 


Unipolar Coding 

Comp. Binary 


Bipolar Coding 

Comp. Offset Binary 


Power Requirement 

±15VDCat60mA 
-15 VDC at 50 mA 
±5 VDC at 100 mA 


Package 

32 Pin 



ORDERING INFORMATION 

Model 

Oper. Temp. 

Range 

Seal 

Price (1-24) 

ADC-HS12BGC 

0 to 70C 

Epoxy 

$155.00 

ADC-HS12BMC 

0 to 70C 

Hermetic 

169.00 

ADC-HS12BMR 

—25 to +85C 

Hermetic 

219.00 

ADC-HS12BMM 

-55 to ±100C 

Hermetic 

259.00 
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ADC-HU3B 

3 BIT EXPANDABLE FLASH A/O CONVERTER 


^DffTEL 

LZiSYSTEMaiNa 



SLMEoamfrs 



FEATURES 

• 3 Bits Plus Overrange 

• 50 MHz Conversion Rate 

• 0.1% Linearity 

• Expandable Building Block 

• Parallel (Flash) Technique 

The ADC-HU3B is an ultra-fast, 3 bit 
A/D converter using the flash (or 
parallel) conversion technique. Using 
thin-film hybrid construction this 
device perforins a conversion every 20 
nanoseconds maximum, giving a 50 
MHz conversion rate. It is a miniature 
building block circuit which can be 
used alone as a 3 bit A/D, with two 
units corrected together for a 4 bit 
A/D, or with four units connected to- 
gether for a 5 bit A/D. There are two 
sets of digital outputs: one directly 
from the comparator outputs gives a 
“thermometer scale” output; the other 
is a 3 bit decoded binary output with 
an overrange bit. 

The ADC-HU3B is fabricated using a 
bank of 8 ultra-fast monolithic analog 
comparators. A 160 ohm tapped thin- 
film resistor network biases the com- 
parators and is connected toarrexternal 
voltage reference: the network is 
actively laser trimmed to give 0.1% 
linearity. 


SPECIFICATIONS, Typical at 25°C 



ADC-HU3B 

Resolution 

3 Bits 

Conversion Time, 8 line output 

16 nsec. max. 

Conversion Time, binary output 

20 nsec. max. 

Conversion Rate, binary output 

50 MHz min. 

Gain Tempco, max. 

±25 ppm/°C 

Nonlinearity, max. 

±0.1% 

Analog Input Ranges 

0to-H2.1V 

Oto-2.1 V 


±2.1 V 

Input Bias Current 

50)liA 

Reference Input 

±2 V 

Reference Input Impedance 

141 to 188 Ohms 

Output Logic 

ECL 

Unipolar Coding 

8 line (thermometer scale) 

Straight Binary 

Bipolar Coding 

8 line (thermometer scale) 

Offset Binary 


Power Requirement -i-5 VDC at 160 mA 

-5 VDC at 330 mA 

Package 32 Pin 


ORDERING INFORMATION 


Model 

Open Temp. 
Range 

Seal 

Price (1-24) 

ADC-HU3BGC 

0to70C 

Epoxy 

$189.00 

ADC-HU3BMC 

0 to 70C 

Hermetic 

199.00 

ADC-HU3BMR 

-25 to +85C 

Hermetic 

251.00 

ADC-HU3BMM 

-55 to +100C 

Hermetic 

304.00 
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NTERFACE 


ADC-HX1SB 

1 2 BIT, LOW COST A/O CONVERTER 


=^C3AnEL 

.^SYSTEMS, INC. 



♦15V -16V REF t5V 

POWER POWER OUT POWER 



PARALLEL DATA OUT 


0) FEATURES 
^ •12 Bit Resolution 

- • 20 /isec. Conversion Time 

• 5 Programmable Ranges 

• 100 Megohm Buffer 

• Lowest Cost 

The ADC-HX12B is a very low cost, 

12 bit A/D converter which is function- 
ally complete. It is fabricated with 
thin film hybrid technology to perform 
a conversion in 20 nsec. By means of 
external pin connections it can be 
programmed for 5 different input volt- 
age ranges. An internal 100 megohm 
buffer is provided for high input 
impedance applications. 

The circuit consists of a 12 bit DAC 
which employs quad current switches, a 
precision zener reference, a fast 
comparator, clock, successive approxi- 
mation register, and buffer amplifier. 

A nichrome thin film resistor network 
is actively laser trimmed to achieve 
optimum linearity. 

Output data is available in both 
parallel and serial forms. This con- 
verter can also be short cycled to 
achieve faster conversions at lower 
resolutions. 


SPECIFICATIONS, Typical at 25°C 


ADC-HX12B 

Resolution 

12 Bits 

Conversion Time, max. 

20 Msec. 

Gain Tempco, max. 

20 ppm/°C 

Nonlinearity Error, max. 

^2 LSB 

Differential Nonlinearity, max. 

y2LSB 

Diff. NonlinearityTempco 

2 ppm/°C of FSR 

No Missing Codes 

Over Op. Temp. Range 

Power Supply Rejection, max. 

0.002%/% 

Analog Input Ranges 

Oto+5 V,0to+10V 
±2.5 V, ±5 V, ±10 V 

Input Impedance 

2.5 K, 5Kor lOK 

Buffer Input Impedance 

100 Megohms 

Buffer Bias Current 

125 nA 

Buffer Settling Time 

3 jLtsec. 

Unipolar Coding 

Complementary Binary 

Bipolar Coding 

Comp. Offset Binary 

Comp. 2’s Complement 


Power Requirement +15 VDC at 55 mA 

-15 VDC at 45 mA 
+5 VDC at 100 mA 

Package 32 Pin 


ORDERING INFORMATION 

Model 

Oper. Temp. 

Range 

Seal 

Price (1-24) 

ADC-HX12BGC 

0 to 70C 

Epoxy 

$ 87.00 

ADC-HX12BMC 

0 to 70C 

Hermetic 

105.00 

ADC-HX12BMR 

-25 to +85C 

Hermetic 

125.00 

ADC-HX12BMM 

-55 to +100C 

Hermetic 

169.00 
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ADC-HZ1SB 

1 2 BIT, HIGH PERFORMANCE A/D CONVERTER 



Z3 


SYSTEMS. INC. 





7 6 5 4 3 2 1 T SERIAL 

BIT NO. MSBiSISS. 


PARALLEL DATA OUT 



FEATURES 

• 8 jusec. Conversion Time 

• 20 ppm/°C Tempco 

• 5 Programmable Ranges 

• Short Cycle Capability 

• 100 Megohm Buffer 

The ADC-HZ12B features high 
conversion speed in a hybrid 12 bit 
A/D converter. By employing a low 
capacitance nichrome-on-glass thin 
film resistor network, a conversion 
time of only 8 nsec. is achieved. This 
converter also has 5 different input 
voltage ranges determined by external 
pin connection and a 100 megohm 
buffer which may be connected if 
desired. 

This ADC-HZ12B is functionally 
complete, incorporating a 12 bit 
DAC, precision reference, fast com- 
parator, successive approximation 
register, a clock, and buffer amplifier. 
The thin film resistor network has 
excellent tracking characteristics 
resulting in no missing codes over the 
operating temperature range. The net- 
work is functionally laser trimmed. 

Output coding is complementary 
binary, complementary offset binary, or 
complementary two’s complement. 
Provision is made for precise, external 
adjustment of offset and gain. 


SPECIFICATIONS, Typical at 25°C 

0 


ADC-HZ12B 

cd 

Q 

Resolution 

12 Bits 


Conversion Time, max. 

8 ijsec. 


Gain Tempco, max. 

20 ppm/°C 


Nonlinearity Error, max. 

/2 LSB 


Differential Nonlinearity, max. 

/z LSB 


Diff. Nonlinearity Tempco 

2 ppm/°C of FSR 


No Missing Codes 

Over Op. Temp. Range 


Power Supply Sensitivity, max. 

0.002%/% 


Analog Input Ranges 

Oto+SV, Oto+lOV 
±2.5 V, ±5 V, ±10 V 


Input Impedance 

2.5K, 5K or lOK 


Buffer Input Impedance 

100 Megohms 


Buffer Bias Current 

125 nA 


Buffer Settling Time 

3 fisec. 


Output Logic 

TTL 


Unipolar Coding 

Complementary Binary 


Bipolar Coding 

Comp. Offset Binary 

Comp. 2’s Complement 


Power Requirement 

±15 VDC at 55 mA 
-15VDC at 45 mA 
±5 VDC at 100 mA 


Package 

32 Pin 



ORDERING INFORMATION 


Oper. Temp. 

Model Range Seal Price ( 1-24) 


ADC-HZ12BGC 

ADC-HZ12BMC 

ADC-HZ12BMR 

ADC-HZ12BMM 


0 to 70C 
0 to 70C 
-25 to -I-85C 
-55 to -1-lOOC 
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Epoxy 

Hermetic 

Hermetic 

Hermetic 


$125.00 

135.00 

179.00 

215.00 



\ 


©1C MASTER 1979 


669 


NTERFACE 







FACE 


□AC-OSB 

HIGH SPEED, MONOLITHIC 8 BIT D/A CONVERTER 


F^DATEL 

I ^JSYSTEMR INC. 



S FEATURES 
S • 8 Bit Resolution 

• 85 nsec. Settling Time 

• High Output Compliance 

• 1 or 2 Quadrant Multiplying 

• Low Cost 

The DAC-08BC and DAC-08BM 
provide very high speed performance 
coupled with low cost and application 
flexibility. These units have guaranteed 
full 8-bit monotonicity with non- 
linearity of 0.19% over the full 
operating temperature range. High 
speed current steering switches 
achieve 85 nanosecond settling time 
with a very low glitch for full scale 
changes. A large output voltage compli- 
ance range (-10 to -i-18 Volts) allows 
direct current to voltage conversion 
with just an output resistor, omitting 
the need for an op amp in many cases. 

The DAC-08 consists of 8 fast- 
switching current sources, a diffused 
R-2R resistor ladder, a bias circuit, and 
a reference control amplifier. The 
diffused resistor ladder gives excellent 
temperature tracking resulting in a gain 
temperature coefficient of 10 ppm/°C. 
The monolithic fabrication results in 
excellent linearity and tempco, fast 
output settling and low cost. 


SPECIFICATIONS, Typical at 25°C 

DAC-08BC/BM 

Resolution 

8 Bits 

Settling Time, to LSB 

85 nsec. 

Gain Tempco 

10 ppm/°C 

Nonlinearity, max 

LSB 

Diff. Nonlinearity, max. 

KzLSB 

Monotonicity 

Over Op. Temp. Range 

Power Supply Sensitivity 

0.002%/% 

Analog Output Ranges 

0 to 2.1 mA 


0 to 4.2 mA 

Output Voltage Compliance 

-10Vto-fl8 V 

Input Logic 

DTL, TTL, HTL 


CMOS, ECL, HNIL 

Coding, unipolar 

Straight Binary 

Coding, bipolar 

Offset Binary 


Power Requirement -1-4.5 to -f 18 V at 3.8 mA 

-4.5 to -18 Vat 7.8 mA 
Package 16 Pin DIP 


ORDERING INFORMATION 


Oper. Temp. 



Model 

Range 

Package 

Price (1-24) 

DAC-08BC 

0 to 70C 

Plastic 

$ 5.95 

DAC-08BM 

-55 to -M25C 

Ceramic 

12.50 
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DAC-IC8B 

LOW COST, MONOLITHIC S BIT D/A CONVERTER 




mss^oasmSM 


DIGITAL INPUTS 


'OUTPUT 


FAST CURRENT SWITCHES 


REFERENCE CONTROL 
AMPLIFIER 


DIFFUSED R‘2R 
LADDER NETWORK 


BIAS 

CIRCUIT 


COMPENSATION 


'Vee gnd range 

CONTROL 


FEATURES 

• 8 Bit Resolution 

• 300 nsec. Settling Time 

• Yz LSB Linearity 

• DTL/TTL Inputs 

• Low Cost 

The DAC- IC8B is an 8 bit monolithic 
D/A converter designed for low cost 
and flexible application. It Is packaged 
in a 16 pin DIP and requires only an 
external output amplifier and reference 
for operation. A full scale output change 
settles in 300 nanoseconds for a cur- 
rent output: this can be converted into 
a fast voltage output with a monolithic 
operational amplifier such as Datel 
System’s AM-452. Digital input coding 
is straight binary for unipolar operation 
and offset binary for bipolar operation 
and is compatible with standard 
DTL/TTL logic. 

The DAC-IC8B circuit consists of 8 
fast switching current sources, a 
diffused resistor R-2R ladder network, 
a bias circuit, and a reference control 
amplifier. The diffused ladder network 
results in excellent linearity and 
temperature tracking. An external 
reference current of 2 mA must be 
supplied from the reference voltage 
source and the reference can be 
varied for one or two quadrant multi- 
plying operations. Two models are 
available for the commercial and 
military temperature ranges. ' 


SPECIFICATIONS, Typical at 25°C 


DAC-IC8B 

Resolution 

8 Bits 

Settling Time, to LSB 

300 nsec. 

Gain Tempco 

20 ppm/°C 

Nonlinearity, max. 

1/2 LSB 

Diff. Nonlinearity 

’72 LSB 

Power Supply Sensitivity 

0.01%/% 

Analog Output Ranges 

0 to 2.1 mA 


0 to 4.2 mA 

Output Voltage Compliance 

-0.6 V to +0.5 V 

Input Logic 

DTL/TTL 

Coding, unipolar 

Straight Binary 

Coding, bipolar 

Offset Binary 


Power Requirement +5VDCat22mA 

-4.5 to -16.5 Vat 13 mA 
Package 16 Pin DIP 


0 

CO 

o 


ORDERING INFORMATION 


Oper. Temp. 



Model 

Range 

Package 

Price (1 

DAC-IC8BC 

0 to 70C 

Ceramic 

$ 4.95 

DAC-IC8BM 

-55 to +125C 

Ceramic 

13.50 
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□AC-UP8B 

8 BIT MONOLITHIC OAC WITH INPUT REGISTER 


F^CIAIEL 

LliJ SYSTEMS, INC. 



DIGITAL INPUTS 



O FEATURES 
(0 • Input Register 

Q • Internal Reference 

• Voltage Output 

• Low Cost 

• 8 Bit Resolution 

The DAC-UP8BC and DAC-UP8BM 
are 8 bit monolithic DAC’s with internal 
registers. Contained in the 22 pin DIP 
is a stable reference, a high-speed 
output amplifier and an 8 bit input latch. 
These microprocessor compatible 
converters are ideal for low cost applica- 
tions. When the “load” input is low, the 
register is transparent and any change 
on the digital input pins will be reflected 
on the analog output. A low to high 
transition will latch this digital informa- 
tion and retain it until the “load” goes 
low. The output voltage range is 0 to 
-I- 10 V for unipolar and ±5 V for bipolar. 
Typical settling time is 2 (xsec for a full 
scale change. 

The DAC design consists of 8 fast- 
switching current sources, a diffused 
R-2R resistor ladder network and a 
control amplifier. The diffused resistor 
network gives excellent temperature 
tracking resulting in a gain temperature 
coefficient of 20 ppm/°C. This bipolar 
monolithic device exhibits excellent 
linearity and temperature coefficients. 


SPECIFICATIONS, Typical at 25°C 


DAC-UP8B 

Resolution 

8 Bits 

Settling Time, to 34LSB 

2nsec 

Gain Tempco, max. 

20 ppm/oC 

Nonlinearity, max. 

K2 lsb 

Differential Nonlinearity, max. 

K2 lsb 

Monotonicity 

Over Oper. Temp. Range 

Power Supply Sensitivity 

± 1 mV/V 

Analog Output Voltages 

0 to + lOV 


±5V 

Output Current 

±5mA 

Input Logic 

DTL/TTL 

Coding, unipolar 

Straight Bin. 

Coding, bipolar 

Offset Bin. 


Power Requirement + 15 VDC at 7 mA 

-15 VDC at 10 mA 

Package 22 pin DIP 


ORDERING INFORMATION 

Model 

Oper. Temp. 
Range 

Package 

Price (1-24) 

DAC-UP8BC 

DAC-UP8BM 

0 to 70C 
-55 to +125C 

Plastic 

Ceramic 

$12.50 

24.00 
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□AC-ICiOBC 

LOW COST, MONOLITHIC 1 O BIT O/A CONVERTER 


foqaiel 

ifj SYSTEMS. INC 




MSB 

BrrNo. 1 2 


OK3ITAL INPUTS 
3 4 5 6 7 8 


LSB 
9 10 




FEATURES 

• 10 Bit Resolution 

• Straight Binary Coding 

• Current Output 

• 250 nsec. Settling Time 

• TTL/CMOS Compatible 

The DAC-ICIOBC is a low cost, 10 bit 
monolithic DAC with fast output cur- 
rent settling time. It is packaged in a 16 
pin ceramic DIP and requires only an 
external reference and operational 
amplifier for voltage output operation. 
A full scale change in output current 
settles in 250 nanoseconds, and with a 
fast I.C. op amp (such as Datel System’s 
AM-452) a lOV output change can settle 
within 1 microsecond. Digital input 
coding is straight binary for unipolar 
operation, and offset binary for bipolar 
operation; the logic inputs are com- 
patible with TTL or CMOS. 

This converter is manufactured with 
monolithic bipolar technology. The 
circuit incorporates 10 fast switching 
current sources which drive a diffused 
resistor R-2R network. The ladder 
network is laser trimmed by cutting 
aluminum links. The circuit also con- 
tains a reference control amplifier 
and a bias circuit. An external 
reference current of 2 mA is required 
at the + Reference input terminal. 

The DAC-ICIOBC has ±1 bit 


SPECIFICATIONS, Typical at 25°C 

DAC-ICIOBC 

Resolution 

10 Bits 

Settling Time, to LSB 

250 nsec. 

Gain Tempco 

20 ppm/X 

Nonlinearity, max. 

1 LSB 

Diff. Nonlinearity, max. 

1 LSB ' 

Monotonicity 

at 250 c 

Power Supply Sensitivity 

0.02%/% 

Analog Output Range 

0 to 5 mA 

Output Voltage Compliance 

-2.5 V to +0.2 V 

Input Logic 

DTUTTL, HTL 


HNIL, CMOS 

Coding, unipolar 

Straight Binary 

Coding, bipolar 

Offset Binary 

Power Requirement 

+5 VDC at 18 mA 


-15 VDC at 20 mA 

Package 

16 Pin DIP 


ORDERING INFORMATION 

Model 

Open Temp. 
Range 

Package 

Price (1-24) 

DAC-ICIOBC 

0 to 70C 

Ceramic 

$11.50 


COVERED BY GSA CONTRACT 


linearity with guaranteed monotonicity 
at room temperature and has a tempco 
of 20 ppm/°C. 
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NTERFACE 


□AC-68^ 

MONOLITHIC 1 a BIT O/A CONVERTER 


ISIDATEL 

SYSTEMS, INC 



DIGITAL INPUTS 


+SUPPLY SELECT 1 2 3 4 5 6 7 S 8 10 11 12 BIT NO. 



© FEATURES 
® • 12 Bit Resolution 

• 200 nsec. Settling Time 

• 5 ppm/°C Max. Gain Tempco 

• 5 Output Ranges 

• 562 Pin Compatible 

The DAC-681 is a new high per- 
formance monolithic 12 bit D/A con- 
verter fabricated with advanced 
bipolar technology. The circuit uses a 
precision, laser-trimmed thin film R-2R 
ladder network driven by equal-value 
switched current sources to achieve 
1/4 LSB typical linearity, 200 nsec, 
settling time, and ±5 ppm/°C max. 
gain tempco. 

The DAC-681 operates from TTL or 
CMOS input logic and provides a 0 to 
5 mA or ±2.5 mA output current. The 
converter contains tracking feedback 
and bipolar offsetting resistors to 
provide five output voltage ranges when 
used with an external operational 
amplifier: 0 to +5V, 0 to +10V, ±2.5, 
±5V, and ±10V. The DAC-681 features 
pin compatibility with 562 type DAC’s 
while offering superior performance to 
these earlier devices. 


SPECIFICATIONS, Typical at 25° 

C 

DAC-681 

Resolution 

12 Bits 

Settling Time, to }^LSB 

200 nsec. 

Gain Tempco, max. 

5 ppm/oC 

Nonlinearity, max. 

K2 LSB 

Diff. Nonlinearity 

'%LSB 

Monotonicity 

Over Op. Temp. Range 

Power Supply Sensitivity 

3.5 ppm/% 


Output Current 0 to -5, ±2.5 mA 

Output Voltage Ranges 0 to +5V 


Input Logic 

Coding, Unipolar 

Coding, Bipolar 

Oto+lOV 

±2.5V 

±5V 

±10V 

DTL, TTL, CMOS 

Straight Binary 

Offset Binary 

Power Requirement 

+ 5 VDC at 9 mA 


-15VDCat28mA 

Package 

24 Pin Ceramic 


ORDERING INFORMATION 


Model 

Oper. Temp. Range 

Package 

Price (1-24) 

DAC-681C 

0 to 700 

Ceramic 

$ 39.50 

DAC-681 M 

-55 to ±1250 

Ceramic 

145.00 
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DAC-HA10B, DAC-HAISB 


SYSTEMS, INQ 


LOW POWER CMOS 1 O & 1 2 BIT MULTIPLYING D/A CONVERTERS 



FEATURES 

• 10 & 12 Bit Resolution 

• >2 LSB Maximum Nonlinearity 

• 2 & 4 Quadrant Multiplying 

• 20 MHz Reference Bandwidth 

• +5 V or +15 V Power Supply 

The DAC-HA series are high perfor- 
mance, multiplying digital to analog 
converters. They combine CMOS 
switches with laser trimmed nichrome 
thin film resistors to realize low power 
consumption with excellent linearity 
and drift characteristics. There are 
three models in this series: DAC-HAIOB 
for 10 bit binary applications, 
DAC-HA12B for 12 bit binary applica- 
tions and DAC-HA12D for 3 digit BCD 
applications. All units feature LSB 
maximum nonlinearity. 

The thin film R-2R ladder network 
consists of lOK and 20K resistors with 
excellent tracking characteristics. The 
network provides a lOK input resis- 
tance to the required external reference, 
which can vary over ±12 V. The band- 
width for the reference input is 20 MHz. 
These devices are ideal for two and four 
quadrant multiplying applications and 
have output settling times of 1.3 & 

5 jusec. Separate models are available 
for both +5 Vand +15Vsupplyoperation. 


®iC MASTER 1979 


+ Vdd ground 



DAC-HA12B/D SHOWN 



SPECIFICATIONS, Typical at 25°C 


DAC-HAlOB 

DAC'HA12B 

DAC-HA12D 

Resolution 

10 Bits 

12 Bits 

3 Digits 

Settling Time, to Yi LSB 

1.3 iisec. 

5 jusec. 

5 fxsec. 

Gain Tempco, max. 

20 ppm/°C 

5 ppm/°C 

5 ppm/oC 

Nonlinearity, max. 

M LSB 

^2 LSB 

^2 LSB 

Dif. Nonlinearity, max. 

K2 LSB 

K2 LSB 

K2 LSB 

Monotonicity 


Over Operating Temp. Range 

Feedthrough 

0.01% 

0.025% 

0.025% 

Power Supply Sensitivity 

0.01%/% 

5ppm/% 

5ppm/% 

Analog Output Current 

±1 mA 

±1 mA 

±1 mA 

Reference Input Range 

±12 V 

±12V 

±12 V 

Reference Input Impedance lOK ±30% 

lOK ±30% 

10K±30% 

Input Logic 

TTL, CMOS 

TTL, CMOS 

TTL, CMOS 

Coding, unipolar 

Straight Bin. 

Straight Bin. 

BCD 

Coding, bipolar 

Offset Bin. 

Offset Bin. 

— 

Power Requirement* 

+ 5VDC@liLiA +5VDC@1 mA 

+ 5 VDC @ ljuA 


+15VDC 

+ 15VDC 

+15VDC 


@ 1.4mA 

@ 1.4mA 

@ 1.4mA 

Package 

16 Pin DIP 

18 Pin DIP 

18 Pin DIP 


ORDERING INFORMATION 


Model* 

Oper. Temp. 

Range 

Supply 

Voltage* 

Price (1-24) 

DAC-HAIOBC 

0 to 70C 

+5 V 

$ 31.00 

DAC-HAIOBR 

-25 to +85C 

+ 5 V 

41.00 

DAC-HAIOBM 

-55 to +125C 

+ 5 V 

73.00 

DAC-HA12BC 

0 to 70C 

+5 V 

52.00 

DAC-HA12BR 

-25 to +85C 

+5 V 

73.00 

DAC-HA12BM 

-55 to+125C 

+ 5 V 

104.00 

DAC-HA12DC 

0 to 70C 

+ 5 V 

52.00 

DAC-HA12DR 

-25 to +85C 

+ 5 V 

73.00 

DAC-HA12DM 

-55 to +125C 

+5 V 

104.00 


*For +15 V powered version, add suffix —1 to the model numbers shown. 


0 

0 

Q 
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TERFACE 


DAC-HA14B 

HIGH RESOLUTION. MULTIPLYING CMOS D/A CONVERTER 


^DAIO. 

SYSTEMS. INC. 



0 

O 


FEATURES 

• 14 Bit Resolution 

• 2 & 4 Quadrant Multiplying 

• 7iusec. Settling Time 

• 5 ppm/°C Tempco, Max. 

• 20 MHz Reference Bandwidth 

The DAC-HA14B is a 14 bit, CMOS 
multiplying D/A converter. There are 
two versions, offering a choice of either 
+ 5V or+15V power supply operation. 
The +5 V model draws only 1 juA quies- 
cent current while the +15 V model 
draws 1.4 mA. The device is packaged 
in a 20 pin ceramic DIP package. 

The combination of low ON resistance 
CMOS switches and a laser-trimmed 
nichrome thin film resistor network 
result in a maximum nonlinearity of ±1 
LSB with 14 bit monotonicity at 25°C. 
The, gain temperature coefficient of the 
circuit is 5 ppm/°C maximum. The 
resistor network is an R-2R ladder with 
resistance values of lOK and 20K ohms. 

The input resistance to the ladder is 
lOK ohms for the external reference 
source, which may be ±12 V. Bandwidth 
for the reference input is 20 MHz. The 
DAC-HA14B incorporates internal pro- 
tection on the power supply and digital 
input terminals to prevent latch-up 
problems. 


SPECIFICATIONS, Typical at 25°C 


DAC-HA14B 

Resolution 

14 Bits 

Settling Time, to 1 LSB 

7/jsec. 

Gain Tempco, max. 

5 ppm/°C 

Nonlinearity, max. 

1 LSB 

Differential Nonlinearity, max. 

1 LSB 

Monotonicity 

At 25°C 

Power Supply Sensitivity 

5 ppm/% 

Analog Output Current 

±1 mA 

Reference Input Range 

±12 V 

Reference Input Impedance 

lOK ±30% 

Input Logic 

TTL, CMOS 

Coding, unipolar 

Straight Binary 

Coding, bipolar 

Offset Binary 

Power Requirement 

+ 5 VDC @ ImA 
+ 15 VDC @ 1.4 mA* 

Package 

20 pin DIP 


*For models designated with — 1 suffix 

ORDERING INFORMATION 

Model 

Oper. Temp. 
Range 

Supply 

Voltage 

Price (1-24) 

DAC-HA14BC 

0 to 70C 

+5 V 

$ 73.00 

DAC-HA14BR 

-25 to +85C 

+5 V 

104.00 

DAC-HA14BM 

-55 to +125C 

+5 V 

146,00 

DAC-HA14BC-1 

0 to 70C 

+15 V 

73.00 

DAC-HA14BR-1 

-25 to +85C 

+ 15 V 

104.00 

DAC-HA14BM-1 

-55 to +125C 

+ 15 V 

146.00 
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DAC-HF SERIES 

ULTRA-FAST, CURRENT OUTPUT D/A CONVERTERS 




J SYSTEMS, INQ 



+ 15V -15V GROUNDS 



MSB DIGITAL INPUTS USB 


NOTE: FOR DAC-HF10B PINS 1 1 & 12 ARE NO CONNECTION 

FOR DAC-HF8B PINS 9, 10, 11 & 12 ARE NO CONNECTION 




FEATURES 

• 8, 10, or 12 Bit Resolution 

• 25 nsec. Settling (8 or 10 Bits) 

• 50 nsec. Settling (12 Bits) 

• Unipolar or Bipolar Operation 

• 5 mA Output (Current 

The DAC-HF series features ultra- 
fast current outputs for 8, 10, and 12 
bit resolutions. These state-of-the-art 
digital to analog converters give output 
settling times of 25 nanoseconds 
maximum for 8 and 10 bits and 50 
nanoseconds maximum for 12 bits. 
They can be used to drive a load 
resistor directly for up to ±1.2 V 
outputs or with a fast inverting 
operational amplifier (Datel System’s 
AM-500) for up to ±10 V outputs at 
sub-microsecond settling times. The 
required feedback resistors are 
incorporated inside the unit and give a 
selection of five different output 
ranges by external pin connection. 

The circuit uses high speed PNP 
current switches combined with a low 
impedance R-2R ladder network. The 
network is fabricated with nichrome 
thin-film resistors which are then laser 
trimmed for optimum linearity. The 
output current is 0 to +5 mA or 
±2.5 mA with a 400 ohm output 
impedance. 


SPECIFICATIONS, Typical at 25°C 


0) 


DAC-HF8B 

DAC-HF l,OB 

DAC-HF 12B Q 

Resolution 

8 Bits 

10 Bits 

12 Bits 

Settling Time max.* 

25 nsec. 

25 nsec. 

50 nsec. 

Gain Tern pco, max. 

20 ppm/°C 

20 ppm/°C 

20ppm/°C ,, 

Nonlinearity, max. 

/ 2 LSB 

/a LSB 

/ 2 LSB 

Diff. Nonlinearity, max. 

)4LSB 

Y 2 LSB 

/ 2 LSB 

Monotonicity 

Over Operating Temp. Range 

Power Supply Sensitivity 

0.01%/% 

0.01%/% 

0.01%/% 

Analog Output Ranges 

0 to ±5 mA 

0 to ±5 mA 

0 to ± 5 mA 


±2.5 mA 

±2.5mA 

±2.5 mA 

Output Voltage Compliance 

±1.2 V 

±1.2 V 

±1.2 V 

Input Logic 

DTL/TTL 

DTL/TTL 

DTL/TTL 

Coding, unipolar 

Straight Bin. 

Straight Bin. 

Straight Bin. 

Coding, bipolar 

Offset Bin. 

Offset Bin. 

Offset Bin. 

Power Requirement 

±15 VDC @ 30 mA 

±15 VDC @ 35mA ±15VDC@40mA 


-15 VDC @ 12 mA 

-15 VDC @ 12 mA 

-15VDC@ 12 mA 

Package 

24 Pin 

24 Pin 

24 Pin 

*To 1 LSB 

ORDERING INFORMATION 


Oper. Temp. 



Model 

Range 

Seal 

Price (1-24) 

DAC-HF8BGC 

0 to 70C 

Epoxy 

$109.00 

DAC-HF8BMC 

0 to 70C 

Hermetic 

119.00 

DAC-HF8BMR 

-25 to ±85C 

Hermetic 

159.00 

DAC-HF8BI\/IM 

-55to±125C 

Hermetic 

189.00 

DAC-HFIOBGC 

0 to 70C 

Epoxy 

129.00 

DAC-HFIOBMC 

0 to 70C 

Hermetic 

139.00 

DAC-HFIOBMR 

-25 to ±85C 

Hermetic 

179.00 

DAC-HFIOBMM 

-55 to ±125C 

Hermetic 

209.00 

DAC-HF12BGC 

0 to 70C 

Epoxy 

139.00 

DAC-HF12BMC 

Oto 70C 

Hermetic 

149.00 

DAG-HF12BMR 

-25 to ±85C 

Hermetic 

189.00 

DAC-HF12BMM 

-55 to ±125C 

Hermetic 

219.00 
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INTERFACE 


^CSATEL 

^SYSTEMS, INC. 


DAC-HK SERIES 

HIGH PERFORMANCE 1 2 BIT OAC'S WITH INPUT REGISTER 



+ i5V GND -16V +5V 



MSB LSB 

DATA INPUTS 


'For BCD models these resistors 
are 4K ohms. 


® FEATURES 
^ • 12 Bit Resolution 
^ • Input Register 

• 20 ppm/®C Tempco 

• Binary, BCD, or 2’s Comp. Coding 

• 3 jusec. Settling Time 

The DAC-HK series D/A converters 
are high performance 12-bit^evices 
with a fast settling voltage output. 

They incorporate a level controlled 
input storage register and are specifi- 
cally designed for systems applications 
such as data-bus interfacing with 
computers. When the “load” input is 
high data in the storage register is held, 
and when the load input is low data is 
transferred through to the DAC. There 
are three basic models available by 
coding option: binary, BCD, and two’s 
complement. The Output voltage ranges 
are externally pin-programmable and 
include: 0 to -h 2.5 V, 0 to +5 V, 0 to 
-hlOV, ±2.5V, ±5V,and ±10V. 

Quad current switches are combined 
with a low T.C. thin film resistor net- 
work and a low T.C. Zener reference to 
achieve better than 20 ppm/°C gain 
tempco. Optimum linearity is attained 
by functional laser trimming of the thin 
film nichrome resistors. 
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SPECIFICATIONS, Typical at 25°C 


DAC-HK12B 

DAC-HK 12D 

Resolution 

12 Bits 

3 Digits 

Settling Time, to 54 LSB 

3 (usec. 

3 jusec. 

Gain Tempco, max. 

20 ppm/°C 

20 ppm/°C 

Nonlinearity, max. 

VzLSB 

54 LSB 

Differential Nonlinearity, max. 

54 LSB 

54 LSB 

Monotonicity 

Over Open Temp. Range 

Power Supply Sensitivity 

0.902%/% 

0.002%/% 

Analog Output Voltages 

0 to -f-5 V 

Oto +2.5 V 


Oto -1-10 V 

Oto +5 V 


±2.5 V 

Oto +10 V 


±5 V 

— 


±10 V 

— 

Output Current 

±5 mA 

+5 mA 

Input Logic 

DTL/TTL 

DTL/TTL 

Coding, unipolar 

Straight Bin. 

BCD 

Coding, bipolar 

Offset Bin. 

— 


Two’s Comp. 


Power Requirement -1-15 VDC at 15 mA 

-15 VDC at 30 mA 
+5 VDC at 45 mA 

Package 24 Pin 


ORDERING INFORMATION 

Model 

Oper. Temp. 
Range 

Coding 

Seal 

Price (1-24) 

DAC-HK 12BGC 

0 to 70C 

Binary 

Epoxy 

$ 62.00 

DAC-HK12BMC 

0 to 70C 

Binary 

Hermetic 

73.00 

DAC-HK12BMR 

-25 to +85C 

Binary 

Hermetic 

104.00 

DAC-HK 12BMM 

-55 to +125C 

Binary 

Hermetic 

146.00 

DAC-HK 12BGC-2 

0 to 70C 

2’s Comp. 

Epoxy 

62.00 

DAC-HK 12BMC-2 

0 to 70C 

2’s Comp. 

Hermetic 

73.00 

DAC-HK 12BMR-2 

-25 to +85C 

2’s Comp. 

Hermetic 

104.00 

DAC-HK12BMM-2 

-55 to +125C 

2’s Comp. 

Hermetic 

146.00 

DAC-HK12DGC 

0 to 70C 

BCD 

Epoxy 

62.00 

DAC-HK12DMC 

0 to 70C 

BCD 

Hermetic 

73.00 

DAC-HK 12DMR 

-25 to +85C 

BCD 

Hermetic 

104.00 

DAC-HK12DMM 

-55 to +125C 

BCD 

Hermetic 

146.00 
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DAC-HP16B, DAC-HPIBD 

HIGH RESOLUTION O/A CONVERTERS 


J SYSTEMS, INC. 




BIN BIT 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

BCDBITgggg S8S8S?^? co^c4- 


*8K for BCD model 


DIGITAL INPUTS 



FEATURES 

• 16 Bit Binary Model 

• 4 Digit BCD Model 

• Linearity to 0.003% 

• 15 ppm/°C Tempco, Max. 

• Voltage Output 

The DAC-HP series are high resolu- 
tion D/A converters with voltage 
output. They are self-contained, 
including a low tempco zener reference 
circuit and output operational amplifier, 
all in a miniature 24 pin double spaced 
ceramic DIP package. There are two 
basic models in the series. The DAC- 
HP16B has 16 bit binary resolution 
with ±0.003% linearity while the 
DAC-HP16D has 4 digit BCD resolution 
with ±0.005% linearity. Input coding is 
complementary binary and comple- 
mentary offset binary for the DAC- 
HP16B and complementary BCD for 
the DAC-HP16D. The binary version 
operates in both unipolar and bipolar 
modes with output voltages of 0 to 
+ 10 V and ±5 V; the BCD version 
operates in unipolar mode only with 0 
to +10 V output. 

The DAC-HP design incorporates thin 
film hybrid technology which has been 
in volume production. Selected low 
tempco nichrome on silicon thin film 
resistor networks are combined with 
tightly matched quad current switches' 
to achieve 16 bit resolution. 


SPECIFICATIONS, Typical at 25°C 



DAC-HP16B 

DAC-HP 16D 

Resolution 

16 Bits 

4 Digits 

Settling Time 

35 /Lisec. 

15 fjsec. 

Gain Tempco, max. 

15 ppm/°C 

15 ppm/°C 

Nonlinearity, max. 

0.003% 

0.005% 

Monotonicity, 10°C to 40°C 

14 Bits 

16 Bits 

Power Supply, Sensitivity 

0.002%/% 

0.002%/% 

Analog Output Ranges 

Oto+lOV 

±5V 

Oto +10 V 

Output Current 

±5 mA 

+5 mA 

Input Logic 

DTL/TTL 

DTL/TTL 

Coding, unipolar 

Comp. Bin. 

Comp. BCD 

Coding, bipolar 

Comp. Off. Bin. 

— 


Power Requirement +15 VDC at 42 mA 

-15VDCat36mA 

Package 24 Pin 


ORDERING INFORMATION 

Model 

Oper. Temp. 
Range 

Seal 

Price (1-24) 

DAC-HP16BMC 

DAC-HP16BMR 

DAC-HP16BMM 

0 to 70C 
-25 to +85C 
-55 to +125C 

Hermetic 

Hermetic 

Hermetic 

$125.00 

156.00 

219.00 

DAC-HP16DMC 
DAC-HP16DMR 
DAC-HP 16DMM 

0 to 70C 
—25 to +85C 
-55 to +125C 

Hermetic 

Hermetic 

Hermetic 

125.00 

156.00 

219.00 
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RFACE 


DAC-HU4B 

ULTRA-FAST. 4 BIT D/A CONVERTER 


p^n/nT=i 

SYSTEMS. INC. 



B FEATURES 
Q • 4 Bit Resolution 

• 25 nsec. Settling to 0.1% 

• 24 mA Output Current 

• 0.1% Linearity 

• ECL 10,000 Input Logic 

The DAC-HU4B is an ultra-fast 4 bit 
hybrid DAC which is specifically de- 
signed as a building block component 
for use with Datel System’s ADC-HU3B 
A/D converters in ultra high speed two 
Stage A/D converters. The DAC-HU4B 
has a 15 line ECL 10,000 comple- 
mentary input designed to be driven 
from two ADC-HU3B’s. The output 
current is 24 mA with all of the current 
switches on and settling time to 0.1% 
is only 25 nsec. By connecting the input 
logic lines together in groups of 8, 4, 

2, and 1, complementary binary coding 
can be realized. 

In order to be used in higher resolu- 
tion A/D converters, this device has a 
linearity of 0.1%. 

The gain temperature coefficient of 
this circuit is 15 ppm/°C without the 
external reference. The power to this 
device is supplied from an operational 
amplifier which operates from an 
external reference. The nominal supply 
voltage is -5 V at 25 mA. 


SPECIFICATIONS, Typical at 25°C 


DAC-HU4B 

Resolution 

4 Bits 

Settling Time, to 0.1% FS 

25 nsec. 

Gain Tempco 

15 ppm/°C 

Nonlinearity, max. 

0.1% FS 

Diff. Nonlinearity, max. 

0.1% FS 

Monotonicity 

Over Op. Temp. Range 

Analog Output 

0 to 24 mA FS 

Output Voltage Compliance 

±0.6 V 

Output Impedance, min. 

50K ohms 

Output Leakage Current 

100 nA 

Input Logic 

ECL 10,000 

Coding 

Complementary 15 line 

Complementary Binary 

Power Requirement 

-5 VDC at 25 mA 

Package 

32 Pin 


ORDERING INFORMATION 


Model 

Oper. Temp. 
Range 

Seal 

Price (1-24) 

DAC-HU4BGC 

0 to 70C 

Epoxy 

$125.00 

DAC-HU4BMC 

0 to 70C 

Hermetic 

136.00 

DAC-HU4BMR 

-25 to +85C 

Hermetic 

178.00 

DAC-HU4BMM 

-55 to +125C 

Hermetic 

209.00 
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□AC-HZ1SB SERIES 

LOW COST, HIGH PERFORMANCE 1 2 BIT O/A CONVERTERS 




BCD 

BIT 

MSB 800 
400 
200 
100 
30 
40 
■20 
10 
S 
4 
2 

LS8 1 



FEATURES 

• 12 Bits Binary 

• 3 Digits BCD 

• 5 Output Ranges 

• 3 /LiSec. Settling Time 

• 20 ppm/°C Tempco 

The DAC-HZ series are high perfor- 
mance, hybrid 12 bit binary and 3 digit 
BCD digital-to-analog converters. They 
are complete and self-contained with a 
precision internal reference and fast 
output operational amplifier. Pin 
programmable output voltage ranges 
are provided for a high degree of 
application flexibility; the output 
voltage ranges are 0 to +5 V, 0 to 
+10 V, ±2.5 V, ±5 V, and ±10 V with 
only unipolar ranges available on the 
BCD models. 

The internal design utilizes three 
quad current switches, two thin film 
resistor networks, a precision zener 
reference circuit, reference control 
circuit and output amplifier. The thin 
film resistor networks are functionally 
trimmed with a laser to precisely set 
the binary weights of the current 
switches. The excellent tracking of the 
thin film resistors in conjunction with 
the tightly matched current switches 
results in a differential nonlinearity 
tempco of only 2 ppm/°C. 


SPECIFICATIONS, Typical at 25°C 


DAC-HZ 12B 

DAC-HZ 12D 

Resolution 

12 Bits 

3 Digits 

Settling Time, to )4 LSB 

3 nsec. 

3 ijsec. 

Gain Tempco, max. 

20ppm/°C 

20 ppm/°C 

Nonlinearity, max. 

X2 LSB 

y LSB 

Diff. Nonlinearity, max. 

y2 LSB 

y LSB 

Monotonicity 

Over Op. Temp. Range 

Power Supply Sensitivity 

0.002%/% 

0.002%/% 

Analog Output Ranges 

0 to +5 V 

Oto +2.5 V 


Oto +10 V 

0 to +5 V 


±2.5 V 

Oto +10 V 


±5V 

— 


±10 V 

— 

Output Current 

±5 mA 

+5 mA 

Input Logic 

DTL/TTL 

DTL/TTL 

Coding, unipolar 

Comp. Bin. 

Comp. BCD 

Coding, bipolar 

Comp. Off. Bin. 

— 

Power Requirement 

±15VDCat35mA 

Package 

24 Pin 



ORDERING INFORMATION 

Model 

Oper. Temp. 
Range 

Seal 

Price (1-24) 

DAC-HZ 12BGC 

0 to 70C 

Epoxy 

$ 39.00 

DAC-HZ12BGR 

-25 to +85C 

Epoxy 

58.00 

DAC-HZ12BMC 

0 to 70C 

Hermetic 

52.00 

DAC-HZ12BMR 

-25 to +85C 

Hermetic 

73.00 

DAC-HZ12BMM 

-55 to +125C 

Hermetic 

125.00 

DAC-HZ 12DGC 

0 to 70C 

Epoxy 

39.00 

DAC-HZ12DGR 

-25 to +85C 

Epoxy 

58.00 

DAC-HZ12DMC 

0to70C 

Hermetic 

52.00 

DAC-HZ12DMR 

-25 to +85C 

Hermetic 

73.00 

DAC-HZ12DMM 

-55 to +125C 

Hermetic 

125.00 


COVERED BY GSA CONTRACT 


©IC MASTER 1979 


681 


NTERFACE 






Datel 


VFQ-1 

MONOLITHIC VOLTAGE TO FREQUENCY CONVERTER 




JSYSTEMaiNC 



+ Vdd 



BIAS -Vss 


PULSE OUT 
(fo) 


SO. WAVE 
OUT(fo/2) 


DIGITAL 

GROUND 


NO 

CONNECTION 


FEATURES 

• 10 kHz to 100 kHz FS 

• 0.01% Typ. Linearity at 10 kHz 

• 25 ppm/°C Tempco 

• Open Collector Output 

• Pulse or Square Wave Output 

Model VFQ-1 is a new monolithic 
voltage to frequency converter using 
combined bipolar and CMOS tech- 
nologies. This device accepts a positive 
analog input current and produces an 
output pulse train with a frequency 
linearly proportional to an input 
current. In addition to the pulse 
output, there is also a square wave 
output at half the pulse frequency. The 
full scale output pulse rate can be set 
from 10 kHz to 100 kHz by means of 
two external capacitors. Linearities 
are typically 0.01% for 10 kHz full scale 
and 0.1% for 100 kHz full scale; linearity 
holds all the way down to zero. 

The VFQ-l internal circuitry includes 
an operational integrator, a comparator, 
digital delay circuit, single-pole double- 
throw electronic switch, a start circuit, 
a divide by two circuit, and two output 
driver circuits. It operates on the 
well-known charge balancing integrator 
principle. The two outputs are open 
collector NPN which can sink up to 10 
mA and give a logic HI output up to 
+18 volts. 


SPECIFICATIONS Typical at 25°C 

VFO-l 

Output Frequency 

Linearity 10 kHz FS 
Linearity, 100 kHz FS 

Gain Tempco 

0 to 10 kHz 

0 to 100 kHz 

0.01% 

0.1% 

25 ppm/°C 



Output 

Output Waveforms 

Output Settling Time 

Input Current Range 

Input Overrange 

Input Offset Voltage 
Reference Input 

Zero Drift 

Power Supply Sensitivity 

Open Collector TTL 
Pulses atfo 

Sq. Wave at fo/2 

2 pulses 

0 to +10 juA 
+50 juA 

50 mV 

-3.5 to -6.5 V 

50 juV/°C max. 
0.025%/V 



Power Requirement 
Package 

±5 V at 4 mA 

16 Pin DIP 



ORDERING INFORMATION 

Model 

Open Temp. 

Range 

Package 

Price (1-24) 

VFQ-IC 

VFQ-1 R 

0 to 70C 
-25 to +85C 

Plastic 

Ceramic 

$ 7.95 
13.50 
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MX AND MV SERIES 

MONOLITHIC CMOS ANALOG MULTIPLEXERS 


SYSTEMS. INC 



FEATURES 

• Dielectrically Isolated CMOS 

• Break-Before-Make Switching 

• 4, 8, and 16 Channels 

• Single Ended and Differential 

• Low Power Consumption 

This broad line of monolithic CMOS 
multiplexers offers 4 through 16 
channel performance. The MX series 
has overvoltage protected switches 
with 1.5K ON resistance for 4, 8, and 
16 channel applications while the MV 
series provides a lower 270 ohm ON 
resistance. Both single ended and 
differential input versions are 
available. 

These devices are fabricated with a 
dielectrically isolated complementary 
MOS process. The digital inputs are 
DTL, DTL, and CMOS compatible and 
address the proper channel switch 
by means of a 2, 3, or 4 bit binary 
code. An inhibit input enables or 
disables the entire device and thus 
permits expansion of the number of 
channels by using several multiplexers 
together. Another important feature 
is the use of break-before-make 
switching to insure that no two channels 
are ever momentarily shorted together. 

These multiplexers are ideal for 
multi-channel data acquisition systems 
where the multiplexer operates into 
a high impedance load such as a buffer 
amplifier or sample-hold. 


SPECIFICATIONS, Typical at 25° 

C 



MXD-409 

MX-808 

Number of Channels 

4 

8 

Type Input 

Differ. 

Sing. End. 

Input Voltage Range 

±15V 

±15V 

Input Overvoltage, max. 

±35V 

±35V 

Channel ON Resistance 

1.5K 

1.5K 

Channel OFF Resistance 

200 Meg. 

200 Meg. 

Channel OFF Leakage 

30 pA 

30 pA 

Channel Addressing 

2 bit code 

3 bit code 

Address Logic Compatibility 

DTL/TTL/CMOS , 

DTL/TTL/CMOS 

Transfer Accuracy 

.01% 

.01% 

Crosstalk 

-86 dB 

-86 dB 

Common Mode Rejection 

120 dB 

— 

Turn ON Time 

500 nsec. 

500 nsec. 

Turn OFF Time 

300 nsec. 

300 nsec. 

Power Requirement 

±15V 

±15V 

Package 

IS Pin DIP 

16 Pin DIP 

Operating Temp. Range 

Oto 70°C 

0 to 70°C 

Price (1-24) 

$18.00 

$18.00 

MIP-Version (-55 to +125°C) 

MXD-409M 

MX-808M 

MIL— Version Price 

$54.00 

$54.00 
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MXD-807 

MX-1606 

MVD-409 

MV-808 

MVD-807 

MV-1606 

8 

16 

4 

8 

8 

16 

Differ. 

Sing. End. 

Differ. 

Sing. End. 

- Differ. 

Sing. End. 

±15V 

±15V 

±15V 

±15V 

±15V 

±15V 

±35V 

±35V 

±17V 

±17V 

±17V 

±17V 

1.5K 

1.5K 

2500 

2500 

2700 

2700 

200 Meg. 

200 Meg. 

200 Meg. 

200 Meg. 

200 Meg. 

200 Meg. 

30 pA 

30 pA 

20 pA 

20 pA 

30 pA 

30 pA 

3 bit code 

4 bit code 

2 bit code 

3 bit code 

3 bit code 

4 bit code 

DTL/TTL/CMOS 

DTL/TTL/CMOS 

DTL/TTL/CMOS 

DTL/TTL/CMOS 

DTL/TTL/CMOS 

DTL/TTL/CMOS 

.01% 

.01% 

.01% 

.01% 

.01% 

.01% 

-86 dB 

-86 dB 

-86 dB 

-86 dB 

-86 dB 

-86 dB 

120 dB 

— ■ 

120 dB 

— 

120 dB 

— 

500 nsec. 

500 nsec. 

350 nsec. 

350 nsec. 

300 nsec. 

300 nsec. 

300 nsec. 

300 nsec. 

250 nsec. 

250 nsec. 

300 nsec. 

300 nsec. 

±15V 

±15V 

±15V, + 5V 

±15V, + 5V 

±15V 

±15V 

28 Pin 

28 Pin 

16 Pin DIP 

16 Pin DIP 

28 Pin 

28 Pin 

0 to 70°C 

0 to 70°C 

0 to 70OC 

0 to 70°C 

0 to 70°C 

0 to 70°C 

$32.50 

$32.50 

$16.00 

$16.00 

$19.50 

$19.50 

MXD-807M 

MX-1606M 

MVD-409M 

MV-808M 

MVD-807M 

MV-1606M 

$75.00 

$75.00 

$41.00 

$41.00 

$57.00 

$57.00 


COVERED BY GSA CONTRACT 


NOTES: 

CA = CHANNEL ADDRESS 
Vs = SUPPLY VOLTAGE 
Vr = REFERENCE VOLTAGE 
NC = NO CONNECTIONS 

TOP VIEWS SHOWN 

m 
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SHM-IC-1, SHM-LM-S 

MONOLITHIC SAMPLE-HOLOS 


iLlJ SYSTEMS, INC. 



OFFSET 



REFERENCE 



FEATURES 

• Acquisition Time to 5 /rsec. 

• 0.01% Accuracy 

• Bandwidth to 2 MHz 

• 0.01% Feedthrough 

• Low Cost 

These monolithic sample-hold devices 
feature excellent performance specifi- 
cations at a low price. They are 
self-contained units requiring only an 
external hold capacitor for operation. 
The SHM-LM-2 operates in a fixed gain 
configuration of -i-l while the 
SHM-lC-1 can be externally connected 
for gains of ±1 or for higher gains by 
means of two external resistors. Both 
models consist of a high impedance 
input amplifier, a fast electronic switch, 
and a high impedance output buffer 
amplifier. The circuit operates in a 
closed loop configuration for maximum 
accuracy. 

Accuracy is 0.01% for both models 
making them useful in 12 bit A/D 
converter applications. For a lOOOpF 
hold capacitor the acquisition time is 
5 insec. for the SHM-lC-1 and 6 fisec. for 
the SHM-LM-2. Better accuracy with 
lower feedthrough and hold mode droop 
can be achieved by using higher value 
hold capacitance such as .01 nF. 


SPECIFrCATIONS, Typical at 25°C, Ch = lOOOpF 


SHM-IC-1 

SHM-LM-2 


Accuracy 

0.01% 

0.01% 


Acquisition Time to 0.01% 

5 jjsec. 

6 |usec. 


Acquisition Time to 0.1% 

4 jjsec. 

5 fisec. 


Aperture Delay Time 

50 nsec. 

100 nsec. 


Hold Mode Droop 

50 |LtV/msec. 

200 (LiV/msec. 

Hold Mode Feedthrough, max. 0.01% 

0.01% 


Bandwidth 

2 MHz 

1 MHz 


Sample-to-Hold Error, max. . 

20 mV 

25 mV 


Gain 

±1 

±1 


Input Voltage Range, min. 

±10 V 

±11.5 V 


Input Impedance 

10® ohms 

10'° ohms 


Input Bias Current, max. 

200 nA 

50 nA 


Input Offset Voltage Drift 

20 |uV/°C 

10 mV* 


Digital Control 

DTUTTL 

DTL, TTL, CMOS 

Output Voltage, min. 

±10V 

±11.5 V 


Output Current 

±5 mA 

±5 mA 


Power Requirement 

±15 Vat 5 mA ±15 Vat 6 mA 

Package 

14 Pin DIP 

TO-99 


"Over Oper. Temp. Range 

ORDERING INFORMATION 


Oper. Temp. 



Model 

Range 

Package 

Price (1-24) 

SHM-IC-1 

0 to 70C 

Ceramic 

$12.00 

SHM-IC-IM 

-55 to ±125C 

Ceramic 

53.00 

SHM-LM-2 

0 to 70C 

Metal 

6.50 

SHM-LM-2M 

-55 to ±125C 

Metal 

50.00 
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SHM-6, SHM-HU F^DATEL 

[^SYSTEMS. INC 

FAST, HYBRID SAMPLE-HOLDS 



DIGITAL 

CONTROL Ch (OPTIONAL) 


SWITCH 

DRIVER 


INPUT AMPLIFIEFI 
(TRANSCONDUCTANCE) 


OUTPUT 

AMPLIFIER 


16mA/V 


ANALOG 

COMMON 


SHM-6 


© FEATURES 

"cS • 0.01% Accuracy (SHM-6) 

^ • 1.0 /usec. Acquisition Time (SHM-6) 

• 25 nsec. Acquisition Time (SHM-HU) 

• 50 MHz Bandwidth (SHM-HU) 

• 50 mA Output (SHM-6) 

These hybrid sample-hold circuits fea- 
ture fast and ultra-fast acquisition times. 
The SHM-6 is designed for use with fast 
12 bit A/D converters. Its accuracy is 
0.01% and acquisition time is 1.0 nsec. 
maximum. Bandwidth is 5 MHz and 
aperture delay time is 20 nsec. In 
addition to its high accuracy and high 
speed this model also has a 50 mA 
output current. The input amplifier of 
the SHM-6 is an open loop trans- 
conductance amplifier which can be 
externally connected for closed loop 
gains of ±1 to ±10. The hold capacitor, 
of value 400pF, is included internally. 

The SHM-HU is an ultra high speed 
sample-hold designed for video process- 
ing applications. It is specifically 
designed for use with Datel System’s 
ADC-HU3B A/D converter and other 
ultra fast A/D’s with resolutions up to 
8 bits. It acquires a 5 V input change 
in just 25 nsec, and features a 10 psec. 
aperture uncertainty time. A 53 pF 
MOS hold capacitor is incorporated in 
the unit. The SHM-HU requires 4 
external resistors and an external 
LH003 buffer amplifier. 

COVERED BY GSA CONTRACT 


SPECIFICATIONS, Typical at 25°C 



SHM-6 

SHM-HU 

Accuracy 

0.01% 

0.1% 

Acquisition time, to 0.01% 

1.0/Lisec. 

— 

max. 



Acquisition time, to 0.2% 

— 

25 nsec. 

Aperture Delay Time 

20 nsec. 

6 nsec. 

Aperture Uncertainty Time 

2 nsec. 

10 psec. 

Hold Mode Droop 

10 /uV/jusec. 

50 pV/^sec. 

Hold Mode Feedthrough 

0.01% 

0.02% 

Bandwidth 

5 MHz 

50 MHz 

Sample-to-Hold Error 

Adj. to zero 

100 mV 

Gain 

±1 to 10 

+0.975 

Input Voltage Range, min. 

±10 V 

±2.5 V 

Input Impedance 

10® ohms 

10® ohms 

Input Bias Current, max. 

10 nA 

5 /iA 

Input Offset Voltage Drift 

100 n\f/°C 

100 mV/°C 

Digital Control 

DTL, TTL 

Diff. ECL 

Output Voltage 

±10 V 

±2.5 V 

Output Current 

±50 mA 

±10 mA 

Power Requirement 

+ 15 V at 55 mA 

±15 Vat 60 mA 


-15 Vat 60 mA 

±5 V at 70 mA 


+5 V at 30 mA 


Package 

32 Pin 

24 Pin 


ORDERING INFORMATION 

Model 

Open Temp. 

Range 

Seal 

Price ( 1-24) 

SHM-6GC 

0 to 70C 

Epoxy 

$135.00 

SHM-6MC 

0 to 70C 

Hermetic 

146.00 

SHM-6MR 

-25 to +85C 

Hermetic 

188.00 

SHM-6MM 

-55 to +125C 

Hermetic 

219.00 

SHM-HUGC 

0 to 70C 

Epoxy 

135.00 

SHM-HUMC 

0 to 70C 

Hermetic 

146.00 

SHM-HUMR 

-25 to +85C 

Hermetic 

188.00 

SHM-HUMM 

-55 to +125C 

Hermetic 

219.00 
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AM-400 SERIES 

WIDE BANDWIDTH. FAST SETTLING OPERATIDNAL AMPLIFIERS 


J SYSTEMS. INC. 



BANDWIDTH 

CONTROL 



IDENTIFICATION MARK 



CONTROL 


ADJ. 
r> 8 NO CONN. 


AM-462- 1 


VIEW 



FEATURES 

• Gain Bandwidth to 100 MHz 

• Slew Rate to 120 VAsec. 

• FET or Bipolar Inputs 

• Settling Time to 200 nsec, 

• CMRR to 100 dB 

This broad line of monolithic opera- 
tional amplifiers is specifically designed 
for data acquisition and conversion 
applications where high speed is 
required. These amplifiers feature 
large gain bandwidth products, high 
slew rate, and fast settling times. In 
addition to these high speed character- 
istics .they also have excellent DC 
parameters, making them good choices 
for high accuracy applications. The 
DC characteristics include low input 
bias currents, high input impedance, 
low input offset voltage drift, and high 
common mode rejection. 

Four basic models of bipolar input 
amplifiers are offered together with two 
FET input models. The AM-464-2 is a 
fast settling amplifier with ±35V 
output swing for use in high output 
voltage DAC’s and other high voltage 
applications. 

These amplifiers are also useful in 
many other applications such as sample- 
hold circuits, high impedance buffer 
amplifiers, fast signal summing and 
fast absolute value circuits. 


SPECIFICATIONS Typical at 25°C © 



MOD. SLEW RATE 

FAST SETTLING 


AM-450-2 

AM-452-2 

DC Open Loop Gain 

25K 

15K 

Gain Bandwidth Product 

12 MHz 

20 MHz 

Slew Rate 

30V/;iSec. 

120V/(isec. 

Settling Time, lOV to 0.1% 

330 nsec. 

200 nsec; 

Output, min. 

±10V @ 10mA 

±10V @ 10mA 

Common Mode Range, min. 

±10V 

±10V 

Common Mode Rejection 

90 dB 

90 dB 

Input Impedance 

50 Meg. 

100 Meg. 

Input Bias Current, max. 

250nA 

250nA 

Input Offset Current, max. 

50nA 

50nA 

Input Offset Voltage, max., adj. to 0 

±8mV 

±10mV 

Input Offset Voltage Drift 

20^iV/°C 

30fxV/°C 

Power Requirement 

±15V @ 4mA 

±15V @ 4mA 

Temperature Range 

0°C to 70°C 

0°C to 70°C 

Package 

TO-99 

TO-99 

Price (1-24) 

$7.95 

$11.00 

MIL-Version (-55°C to +125°C) 

AM-450-2M 

AM-452-2M 

MIL-Version Price 

$14.00 

$25.00 
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LOW COST 

WIDEBAND 

FAST SLEW FET 

WIDEBAND FET 

±35V SWING 

AM-460-2 

AM-462-1/2 

AM-405-2 

AM-406-2 

AM-464-2 

150K 

150K 

15K 

150K 

lOOK 

12 MHz 

100 MHz 

20 MHz 

100 MHz 

4 MHz 

7V/^isec. 

35V/(isec. 

120V/psec. 

35V/jusec. 

5V//usec. 

1.5 fisec. 

1.0 fxsec. 

400 nsec. 

— 

— 

±10V @ 10mA 

±10V @ 10mA 

±10V @ 10mA 

±10V @ 10mA 

±35V @ 10mA 

±11V 

±11V 

±10V 

±10V 

±35V 

100 dB 

100 dB 

90 dB 

90 dB 

74 dB 

300 Meg. 

300 Meg. 

10’^ ohms 

10^^ ohms 

200 Meg. 

25nA 

25nA 

20 pA 

20 pA 

30nA 

25nA 

25nA 

20 pA 

20 pA 

30nA 

±5mV 

±5mV 

±30mV 

±15mV 

±6mV 

lOfxV/^C 

15mV/°C 

dOfiVrC 

50fxV/°C 

15mV/°C 

±15V @ 3mA 

±15V @ 3mA 

±15V @ 6mA 

±15V @ 4mA 

±10V to ±40V @ 3.2mA 

0°C to 70° C 

0°C to 70°C 

0°C to 70°C 

0°C to 70°C 

0°C to 70°C 

TO-99 

TO-116/TO-99 

TO-99 

TO-99 

TO-99 

$6.95 

$9.50 

$18.00 

$15.00 

$7.50 

AM-460-2M 

AM^62-1M/2M 

AM-405-2M 

AM-406-2M 

AM-464-2M 

$14.00 

$17.00 

$37.00 

$29.00 

$34.00 
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AM-435 

MONOLITHIC, FET INPUT INSTRUMENTATION AMPLIFIER 


^QAIEL 

SYSTEMS. INC. 



FEATURES 

• 2 X 10’* Ohms Input Z 

• 0.02% Gain Linearity 

• 105 dB min. CMRR 

• Low Noise JFET In^ts 

• Single Resistor Gain Adjust 

DESCRIPTION 

The AM-435 is a low cost, high perfor- 
mance, monolithic instrumentation 
amplifier. Tightly matched JFET input 
devices give very high input impedance 
with very low bias currents and low input 
offset voltage drift. The AM-435 is ideal 
for applications where high differential 
source impedances are encountered. 

This amplifier is programmed by means 
of two external resistors, Rs and Rq- With 
Rs at a set value the gain may be varied 
from 1 to 1000 by changing Rq- Provision 
is also made for an external offset adjust- 
ment by means of a trimming potenti- 
ometer. Input impedance is 2 x 10’^ ohms 
with bias currents of 40 pA maximum. 
Common mode rejection is greater than 
105 dB at a gain of 1000. Input noise 
current is only 0.01 pA RMS and gain non- 
linearity is typically 0.02%. The input 
offset voltage drift is typically 10 |liV/°C 
and output offset voltage drift is 
600^V/°C. 


SPECIFICATIONS, Typical at 25°C, G=1000 


AM-435-1C 

AM-435-1M 


Gain Range 

1 to 1000 

1 to 1000 

Gain Nonlinearity 

0.1% 

0.05% 

Gain Equation 

Rs/Rg 

Rs/Rg 

Gain Tempco 

3ppm/°C 

3ppm/°C 

Gain Equation Accuracy 

0.05% 

0.05% 


Input Impedance 

2 X 10’* ohms 

2 X 10’* ohms 

Input Bias Current, max. 

40 pA 

20 pA 

Input Offset Current, max. 

20 pA 

10 pA 

Input Offset Voltage, max. 

30 mV 

15 mV 

Input Off. Voltage Drift 

10fxV/°C 

10|nV/°C 

Output Off. Voltage Drift, G=1 

600mV/°C 

600fxV/°C 


Input Voltage Range, min. 

±10V 

±10V 

Output 

±10V at 5mA 

±10V at 5mA 

Common Mode Rej, G=1000 

105 dB 

115 dB 

Bandwidth, G = 1000 

7KHz 

7KHz 

Slew Rate 

lV/jj,sec. 

IV/jisec. 


Power Requirement 

±15VDC at 1.5 mA 

Package 

16 Pin DIP 


ORDERING INFORMATION 


Model 

Oper. Temp. 

Range 

Package 

Price (1-24) 

AM-435-1C 

0 to 70C 

Ceramic 

$11.50 

AM-435-1 M 

-55 to -I-125C 

Ceramic 

27.00 


(D 

4 -» 

CO 

o 
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AM-49a-S 


r^DAIEL 

L!J SYSTEMS, INC 


MONOLITHIC. OIFFERENTIAL INPUT CHOPPER STABILIZEO OP AMP 



CHOPPER 

CIRCUITRY 


6; OUTPUT 


TIMING 

OSCILLATOR 


+15VDC 


3 FEATURES 
^ • Differential Inputs 

“ • 120dBCMR 

• Chopper Stabilized 

• Drift as Low as 0.1 mV/®C 

• 5 X 10” Open Loop Gain 

Model AM-490-2 is a monolithic, 
chopper stabilized operational ampli- 
fier with differential inputs; it is 
specifically designed for applications 
requiring ultra-stable DC characteris- 
tics together with good bandwidth. This 
device is available in three different 
grades of maximum input offset voltage 
drift; 1.0, 0.3, and 0.1^iV/°C. The 
extremely low input offset voltage drift 
and initial input offset voltage of only 
20juV eliminate the requirement for 
zero adjustment in most applications. 
Other important input characteristics 
include an input impedance of 100 
megohms, input bias current of 
150pA, and input offset current drift 
of lpA/°C. This permits the AM-490-2 
to operate accurately with source 
impedances over 100 kifohms. A com- 
mon mode rejection of 120 dB minimum 
and open loop gain of 5 x 10® result in 
extremely low output errors. Long term 
stability is typically 5)uV per year. 


SPECIFICATIONS, Typical at 25°C 


AM-490-2 


A 

B C M 

DC Open Loop Gain 


5 x 10® 

Gain Bandwidth Product 


3 MHz 

Slew Rate 


2.5 V//iSec. 

Full Power Frequency 


40 kHz 

Overload Recovery Time 


200 msec. 

Output 


±10 V at 7 mA 

Output Resistance 


200 ohms 

Common Mode Range 


±10 V min. 

Common Mode Rejection, ± 5V 


120 dB min. 

Input Impedance 


100 megohms 

Input Bias Current 


150 pA 

Input Offset Current 


50 pA 

Input Offset Voltage 


20 /uV 

Input Off. Volt. Drift, iuV/°C max. 

1.0 

0.3 0.1 0.6 

Long Term Stability 


5 juV/year 

Power Supply Rejection 


120 dB min. 

Power Requirement 


±15 VDC at 5 mA max. 

Package 


TO-99 


ORDERING INFORMATION 


Model 

Open Temp. 

Range 

Input Offset 
Voltage Drift 

Price (1-24) 

AM-490-2A 

0 to 70C 

1.0 /^V/^C max. 

$29.00 

AM-490-2 B 

0 to 70C 

0.3 /LtV/°C max. 

34.00 

AM-490-2C 

0 to 70C 

0.1 /LiV/°C max. 

39.00 

AM-490-2M 

-55 to +125C 

0.6 juV/°C max. 

95.00 

AM-490-CK1 

Capacitor Kit for AM-490 Series 

4.50 
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AM-SOO 

ULTRA-FAST HYBRID OP AMP 


JdsYSTEMSjrJc 



FEATURES 

• 200 nsec. Settling to .01% 

• lOOOV/fisec. Slew Rate 

• 100 MHz Gain Bandwidth 

• 10° Open Loop Gain 

• 50 mA Output Current 

The AM-500 series amplifiers are 
ultra-fast settling operational ampli- 
fiers for use in inverting applications. 

A unique feedforward amplifier design 
combines the characteristics of a low 
drift DC amplifier with those of a very 
fast AC amplifier. For optimum fast 
settling performance, this amplifier has 
an open loop gain roll-off of 6 dB per 
octave to beyond 100 MHz. Miniature 
thin-film hybrid construction permits 
an optimum combination of semi- 
conductor devices and minimum lead 
lengths to realize the amplifier cir- 
cuitry. Applications for the AM-500 
series include fast integrators, sample- 
holds, fast waveform drivers, and fast 
D/A converter output amplifiers. 

Output settling time is 200 nano- 
seconds max. to .01% for a 10 volt step 
change. Slew rate is lOGOVZ/isec. for 
positive output transitions and 1800V/ 
fisec. for negative transitions. This high 
slew rate permits undistorted reproduc- 
tion of a full load, 20V peak to peak 
sine-wave out to 16 MHz. Gain band- 
width product is 100 MHz minimum. 


SPECIFICATIONS, Typical at 25°C ® 


AM-500 

DC Open Loop Gain 

Gain Bandwidth Product 
Slew Rate, positive 

Slew Rate, negative 

Settling Time, 10 V to 1.0% 
Settling Time, io V to 0.1% 
Settling Time, 10 V to 0.019^ 

10° V/V 

100 MHz 

1000 V/jusec. 
1800 V/jusec. 

70 nsec. 

100 nsec. 

) 200 nsec. max. 



Output 

Input Impedance 

Input Bias Current, max. 
Input Offset Current, max. 
Input Offset Voltage, max. 
Input Offset Voltage Drift 

±10 V at 50 mA 
30 Meg. 

4nA 

0.5 nA 
±3 mV 

5 /iV/°C max. 



Power Requirement 
Package 

±15 VDC at 22 mA 

14 Pin DIP 


ORDERING INFORMATION 

Model 

Oper. Temp. 

Range 

Seal 

Price (1-24) 

AM-500GC 

AM-500MC 

AM-500MR 

AM-500MM 

0 to 70C 

0 to 70C 
-25 to +85C 
-55 to +125C 

Epoxy 

Hermetic 

Hermetic 

Hermetic 

$ 79.00 

89.00 

99.00 
149.00 


COVERED BY GSA CONTRACT 
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■ ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HI-200 

Dual S PST CMOS Analog Switch 


III 

C 

< 

IL 
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H 
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FEATURES 

• ANALOG VOLTAGE RANGE 

±15V 

• ANALOG CURRENT RANGE 

80mA 

• TURN-ON tlME 

240ns 

• LOW Rom 

5512 

• LOW POWER DISSIPATION 

15mW 

• TTL/CMOS COMPATIBLE 


• NO DIGITAL INPUTCURRENTSPIKE 


APPLICATIONS 

• HIGH FREQUENCY ANALOG SWITCHING 


• SAMPLE AND HOLD CIRCUITS 


• DIGITAL FILTERS 


• OP AMP GAIN SWITCHING NETWORKS 


PINOUT 


DESCRIPTION 


Hi-200 is a monolithic device comprising two independently 
selectable SPST switches which feature fast switching speeds 
(290ns) combined with low power dissipation (15mW at 250C). 
Each switch provides low "ON" resistance operation for input 
signal voltages up to the supply rails and for signal currents up 
to 80mA. Employing Dielectric Isolation and Complementary 
CMOS processing, HI-200 operates without any applications 
problems induced by latch-up or SCR mode phenomena. 

All devices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
HI-200 is an ideal component for use in high frequency analog 
switching. Typical applications include signal path switching, 
sample and hold circuit, digital filters and op amp gain switching 
networks. 

HI-200 is available in D.I.P. (TO-1 16) and metal (TO-100) cans. 
HI-200-2 is specified from -55^0 to +1250C while HI-200-5 
operates from O^C to +75f’C. HI-200 is functionally and pin 
compatible with other available "200 series" switches. 


FUNCTIONAL DIAGRAM 




SWITCH OPEN 
FOR LOGIC HIGH 

















ABSOLUTE MAXIMUM RATINGS 

Supply Voltage Between Pins 6 and 10 

+40V 

Total Power Dissipation* 

450mW 

Vref to Ground 

+20V, -5V 

Operating Temperature 


Digital Input Voltage: 

■^'^Supply 

HI -200-2 

-550Cto+1250C 


-^Supply -4V 

HI -200-4 

-20OC to +850C 

Analog Input Voltage (One Switch) 

+VSupply +2.0V 

HI-200-5 

0OCto+75OC 


-VSupply -2.0V 

Storage Temperature 

-65OCto+150OC 



*Derate 6mW/0C Above Ta = 

750c 


ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified 

Supplies = +15V, -IBV; Vrep = Open; V^HiLogic Level High) = 3.0V V/^Ldogic Level Low) = +0.8V 
For Test Conditions, consult Performance Characteristics 


PARAMETER 


ANALOG SWITCH CHARACTERISTICS 


* Vg, Analog Signal Range 

* Rqn. On Resistance (Note 1) 

* Is(OFF). Off Input Leakage Current 

* Id (OFF)- Off Output Leakage Current 

* 1d(On). On Leakage Current 


OIGITAL INPUT CHARACTERISTICS 


V al- I nput Low Threshold 
VaH- I nput High Threshold 

* Ia, Input Leakage Current (High or Low) (Note 2) 


SWITCHING CHARACTERISTICS 


tx)PEN- Break - Before Make Oelay (Note 3) 
tQf,, Switch on Time 
toff, Switch off Time 
"Off Isolation" (Note 4) 

Os (OFF)- Input Switch Capacitance 
Co (OFF), 

Output Switch Capacitance 

Oo(ON), 

C/v, Oigital Input Capacitance 

Cos (OFF)- Orain-To-Source Capacitance 


POWER REQUIREMENTS (Note 5) 


Pq, Power Oissipation 

* I'*', Current (Pin 10) 

* r. Current (Pin 6) 


HI-200-2** 
-55°Cto+125°C 
N. I TYP. 1 M/ 


HI-200-5 
0PCto+75°C 
. I TYP. I MAX. 



NOTES. 1. VQyy=+10V = 4. = +3V, Rl = 1 Kfi , C|_ = lOpF, Vg = 3VRMS, 

2. Digital Inputs Are MOS Gates - Typical Leakage is 100 kHz 

Less Than InA 5 y = + 3 ^/ y = ov For Both Switches 

3. Vah=4.0V 

*100% Tested For Dash 8 At +250C And +1250C Only 

**Note: HI-200-4 has same specifications as HI-200-2 over the reduced temperature range -20°C to +850C 


©1C MASTER 1979 


693 


Harris Semiconductor 






























nn HARRIS 

-/LyL/l5 SEMICONDUCTOR 

HI-201 

■ mi ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

Quad SPST CMOS 


Analog Switch 


FEA TUBES 

• 

ANALOG VOLTAGE RANGE 

+ 15V 

• 

ANALOG CURRENT RANGE 

80mA 

• 

TURN-ON TIME 

185ns 

• 

LOW Ron 

650 

• 

LOW POWER DISSIPATION 

15mW 


• TTL/CMOS COMPATIBLE 

• NO DIGITAL INPUTCURRENTSPIKE 

APPUCATIONS 


• HIGH FREQUENCV ANALOG SWITCHING 

• SAMPLE AND HOLD CIRCUITS 

• DIGITAL FILTERS 

• OP AMP GAIN SWITCHING NETWORKS 


P/N OUT 


Package Code 4B 

Top View 



CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures. 


DESCRIPTION 


HI-201 is a monolithic device comprising four independently 
selectable SPST switches which feature fast switching speeds 
(185ns) combined with low power dissipation (15mW at 250C). 
Each switch provides low "ON" resistance operation for input 
signal voltages up to the supply rails and for signal currents up 
to 80mA. Employing Dielectric Isolation and Complementary 
CMOS processing, HI-201 operates without any applications 
problems induced by latch-up or SCR-mode phenomena. 

All devices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
HI-201, is an ideal component for use in high frequency analog 
switching. Typical appliations include signal path switching, 
sample and hold circuit, digital filters and op amp gain switching 
networks. 


Hi-201 is available in a 16 lead dual-in-line package. HI-201-2 
is specified from -55^0 to +125^0 while HI-201-5 operates 
from O^C to +75^0. HI-201 is functionally and pin compatible 
with other available "200 series" switches. 


FUNCTIONAL DIAGRAM 


TYPICAL SWITCH 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage Between Pins 4 and 13 
Vref to Ground 
Digital Input Voltage; 

Analog Input Voltage (One Switch) 


+40V 

+20V.-5V 
^Supplyl'*') 
^Supplyl") 
■^VSupply +2.0V 
■^Supply -2.0V 


Total Power Dissipation* 
Operating Temperature 

HI-201-2 

HI-201-4 

HI-201-5 

Storage Temperature 


750mW 

-550Cto+1250C 
-20OCto+85OC 
OoCto +750C 
-65OCto+150OC 


^Derate 8mW/0C Above T/^ = +750C 


ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified 

Supplies = +15V, -15V; VRgp^Open; V^pi (Logic Level High) = 3.0V V^^ (Logic Level Low) = +0.8V 
For T est Conditions, consult Performance Characteristics 

HI-201-2** Hl-201-5 

I I -55“Cto+125°C 0°Cto+75f 


PARAMETER 


ANALOG SWITCH CHARACTERISTICS 

Full 

+25°C 

Full 

+25°C 

Full 

+25°C 

Full 

+25°C 
i Full 

*Vs, Analog Signal Range 
*R 0 N. On Resistance (Note 1) 

*IS(0FF). Off Input Leakage Current 

*ID(0FF). Off Output Leakage Current 

**D(0N)' On Leakage Current 

DIGITAL INPUT CHARACTERISTICS 

■1 

Val. Input Low Threshold 

191 

VaH> Input High Threshold 

mSSM 

*l/\, Input Leakage Current (High or Low) (Note 2) 

Full 

SWITCHING CHARACTERISTICS 


IQPEN. Break - Before Make Delay (Note 3) 

+25OC 

ton . Switch ON Time 

+25OC 

toff , Switch OFF Time 

+25°C 

"Off Isolation" (Note 4) 

+25°C 

Os (OFF). Input Switch Capacitance 

i +25OC 

Co (OFF). 

+25®C 

Output Switch Capacitance 


Od(ON) 

+ 25OC 

Ca. Digital Input Capacitance 

+25OC 

Cos(OFF). Drain-To-Source Capacitance 

+25OC 


TYP. MAX. 






POWER REQUIREMENTS (Note 5) 


pQ, Power Dissipation 
*1+ , Current (Pin 13) 
*1- Current (Pin 4) 


NOTES: 1. VQy.p=+10V ^ = 5 V. = 1 kQ, Cl = lOpF, Vg = 3VRMS,f = lOOKHz 

2. Digital Inputs Are MOS Gates TvPical Leakage is 6. = +3V or = OV For all Switches 

Less Than 1 n A 

3. = 4.0V 

* 100% Tested tor Dash 8. ("Full ' Tested at +250C to +1250C! 

*• Note; HI-201 -4 has same specifications as HI-201 -2 over the reduced temperature range -20°C to +850C 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HI-5040 thru HI-5051 
HI-5046A and HI-5047A 

CMOS Analog Switches 


FEATURES 

• WIDE ANALOG SIGNAL RANGE 

±15V 

• LOW "ON" RESISTANCE (TYP) 

25 n 

• HIGH CURRENT CAPABILITY (TYP) 

• BREAK-BEFORE-MAKE SWITCHING 

80mA 

TURN-ON TIME (TYP) 

370ns 

TURN-OFF TIME (TYP) 

280ns 

• NO LATCH-UP 


• INPUT MOS GATES ARE PROTECTED FROM ELEC- 

TROSTATIS DISCHARGE 


• DTL, TTL, CMOS, PMOS COMPATIBLE 


APPLICATIONS 

• HIGH FREQUENCY SWITCHING 


• SAMPLE AND HOLD 


• DIGITAL FILTERS 


• OP AMP GAIN SWITCHING 


FUNCTIONAL DESCRIPTION 


Package Code 4B 


PART NUMBER 

TYPE 

RON 

HI -5040 

SPST 

75n 

HI-5041 

DUALSPST 

75n 

HI-5042 

SPOT 

75T2 

HI-5043 

DUALSPOT 

75n 

HI-5044 

OPST 

75n 

HI-5045 

DUALDPST 

75n 

HI-5046 

DPDT 

75n 

HI-5046A 

DPOT 

son 

HI-5047 

4PST 

75n 

HI-5047A 

4PST 

son 

HI-5048 

DUALSPST 

son 

HI-5049 

DUAL DPST 

son 

HI-5050 

SPOT 

son 

HI-5051 

DUAL SPOT 

son 


DESCRIPTION 


This family of CMOS analog switches offers low-resistance 
switching performance for analog voltages up to the supply 
rails and for signal currents up to 80mA. "ON" resistance is low 
and stays reasonably constant over the full range of operating 
signal voltage and current. Rqn remains exceptionally constant 
for input voltages between +5\/ and -5V and currents up to 
50mA. Switch impedance also changes very little over temp- 
erature, particularly between O^C and +750C. Rqn is nomin- 
ally 25 ohms for HI-5048 through HI-5051 and HI-5046A/ 
5047A and 50nfor HI-5040 through HI-5047. 

All devices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
Performance is further enhanced by Dielectric Isolation pro- 
cessing which insures latch-free operation with very low input 
and output leakage currents (0.8nA at 25^0. This family of 
switches also features very low power operation (1.5mW at 
250C). 

There are 14 devices in this switch series which are differentiated 
by type of switch action and value of Rqn ^see Functional 
diagram). All devices are available in 16 pin D.I.P. packages. 
The HI-5040/5050 switches can directly replace IH-5040 series 
devices and are functionally compatible with the DG 180/190 
family. Each switch type is available in the -55^0 to +1250C 
and OOC to +750C performance grades. 


FUNCTIONAL DIAGRAM 


TYPICAL SWITCH 



CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures, 
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I SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage -V“) 

36V 

Analog Current (S to D) 

80mA 

Vr to Ground 

V+, V 

Total Power Dissipation* 

450mW 

Digital and Analog 

+4V 

Operating Temperature 


Input Voltage 

V--4V 

HI-50XX-2 

-55°Cto+125“C 



HI-50XX-5 

0“Cto +75°C 



Storage Temperature 

-65°C to+150OC 


*Derate 6mW/°C above = 75°C 


ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified 

Supplies = +15V, -15V; Vr = OV; (Logic Level High) = 3.0 V:Val (Logic Level Low) = +0.8V, Vl = +5V 

For Test Conditions, consult Performance Characteristics 


PARAMETER 

TEMP 

-55°Cto-t-125°C 1 

1 0°Cto-r75OC 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

ANALOG SWITCH CHARACTERISTICS 









* Analog Signal Range 

Full 

-15 


-H5 

-15 


-H5 

V 

* Ron, "ON" 

Resistance (Note la) 

-r25°C 


50 



50 


n 



Full 



75 



75 

n 

* Ron,"ON"Resistance (Note 1b) 

-^25°C 


25 



25 


n 



Full 



50 



50 

n 

Ron, Channel-to-Channel Match (Note la) 

-r25°C 


2 

10 


■ 2 

10 

n ■ 

Ron, Channel-to-Channel Match (Note 1b) 

+25°C 


1 

5 


1 

5 

n 

* 'S(OFF)- 

'd(OFF)' Output 

-h25°C 


0.8 



0.8 


nA 

Leakage Current 

Full 


100 

500 


100 

500 

nA 

* 'd(ON)> Leakage Current 

-^25°C 


0.01 



0.01 


nA 



Full 


2 

500 


2 ■ 

500 

nA 

DIGITAL INPUT CHARACTERISTICS 









Val, Input Low Threshold 

Full 



0.8 



0.8 

V 

Input High Threshold 

Full 

3.0 



3.0 



i V 

* 1^, Input Leakage Current (High or Low) 

Full 


.01 

1.0 


.01 

1.0 

ju A 

SWITCHING CHARACTERISTICS 









tg^, Switch "ON" Time 

-|■25°C 


370 

1000 


370 


ns 

toff. Switch "OFF" Time 

-f25°C 


280 

500 


-280 


ns . 

Charge Injection (Note 2) 

-r25°C 


5 

20 


5 


mV 

"OFF Isolation" (Note 3) 

-^25°C 

75 

80 



80 


dB 

"Crosstalk" (Note 3) 

-^25°C 

80 

88 



88 


dB 

'^S(OFF), Input Switch Capacitance 

-r25°C 


11 



11 


pF 

Cd(OFF)' 


-r25°C 


11 



11 


pF 


Output Switch Capacitance 









<^D(ON), 


■r25°C 


22 



22 


pF 

C/y, Digital Input Capacitance 

■t25°C 


5 



5 


pF 

Cds (OFF)' Drain-To-Source Capacitance 

■t25°C 


0.5 

1 



0.5 


■pF 

POWER REQUIREMENTS 









Pg, Quiescent Power Dissipation 

-H250C 


1.5 



1.5 


mW 

* I'*’, -r 15V Quiescent Current 

Full 



0.3 



0.5 

mA 

* r, -15V Quiescent Current 

Full 



0.3 



0.5 

mA 

* II, -^5V Quiescent Current 

Full 

1 


0.3 



0.5 

mA 

* Ip, Gnd Quiescent Current 

Full 



0.3 

1 


0.5 

1 

mA 


NOTES: 1. Vqut = -''0'^' 'out = 

a) For HI-5040 thru HI-5047 

b) For HI-5048 thru HI-5051, HI-5046A/5047A 

2. V,|^ = OV, C|_ = lO,OOOpF 

3. R|_ = 100^2, f= 100 KHz, V,pg = 2 Vpp, Cl=5pF 
*100% Tested for Dash 8. ("Full" Tested at +25°C to +125°C) 
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INTERFACE 


SWITCH FUNCTIONS 


SWITCH STATES ARE FOR LOGIC "1" INPUT 



DPDT 

HI-5046 (75 n) 
HI-5046A (3012) 


DUAL DPST 
HI-5049 (30 n) 


HI -5050 (3012 


DUAL SPST 
HI-5051 (3012) 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HI-1818A/1828A 


Low Resistance 
8 Channel CMOS Analog Multiplexers 


FEATURES 


• SIGNAL RANGE 

• "ON" RESISTANCE (TYP.) 

• INPUT LEAKAGE AT +1250C (TYP. 

• ACCESS TIME (TYP.) 

• POWER CONSUMPTION (TYP.) 

• DTLA'TL COMPATIBLE ADDRESS 

• -550c to +1250C OPERATION 


APPLICATIONS 


• DATA ACQUISITION SYSTEMS 

• PRECISION INSTRUMENTATION 

• DEMULTIPLEXING 

• SELECTOR SWITCH 


DESCRIPTION 


The HI-1818A/1828A are monolithic high performance CMOS 
analog multiplexers offering built-in channel selection decoding 
plus an inhibit (enable) input for disabling all channels. 
Dielectric Isolation (Dl) processing is used for enhanced 
reliability and performance (see Application Note 521). 
Substrate leakage and parasitic capacitance are much lower, 
resulting in extremely low static errors and high throughput 
rates. Low output leakage (typically O.lnA) and low channel 
ON resistance (250 H) assure optimum performance in low level 
or current mode applications. 

The 1818A is a single-ended 8 channel multiplexer, while the 
HI-1828A is a differential 8 channel version. Either device 
is ideally suited for medical instrumentation, telemetry systems, 
and microprocessor based data acquisition systems. 

The HI-1818A-2 and HI-1828A are specified over -550C 
to +1250C, while the -5 versions are specified over O^C to 

+750C. 


PINOUT 


H 1 -I 8 I 8 A 

ADDRESS Ai 1 
+5.0V SUPPLY 2 
ENABLE 3 
ADDRESS A2 4 
IN 8 5 


IN 5 8 


HI-1828A 

ADDRESS Ai 1' 
+5.0V SUPPLY 2 
ENABLE 3 
OUT5THRU8 4 
IN 8 5 
IN 7 6 
IN 6 7 
IN 5 8 


Top View 



Top View 



Package Code 4B 

16 ADDRESS Aq 
15 -15V SUPPLY 
14 +15V SUPPLY 
13 INI 
12 OUT 
11 IN2 
10 IN 3 


Package Code 4B 

16 ADDRESS Aq 
15 -15V SUPPLY 
14 +15V SUPPLY 
13 IN 1 

12 OUT 1 THRU 4 
11 IN2 
10 IN 3 
9 IN 4 


FUNCTIONAL DIAGRAM 


H 1 - 18 I 8 A 



ENABLE 

MULTIPLEX 

SWI TCHES 

ECOOERS 



HI-1828A 


CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures. 



®IC MASTER 1979 


699 


INTERFACE 












ABSOLUTE MAXIMUM RATINGS (NOTE 1) 


Supply Voltage Between Pins 14 and 15 
Logic Supply Voltage, Pin 2 
Analog Input Voltage; V^^ppiy .+2V 

'^Supply 


Digital Input Voltage 

Total Power Dissipation (Note 2) 

Storage Temperature Range 


V-Supply to V+ Supply 
780mW 

-65°Cto+150OC 


ELECTRICAL CHARACTERISTICS 


III 

O 

< 

u. 

flC 

Ui 

H 

z 


Supplies = +15V,-15V,+5V 


ANALOG CHANNEL CHARACTERISTICS 

* V||\|, Analog Signal Range 

* RqN- ON Resistance (Note 3) 


*ls(0FF), Input Leakage Current 
* Id(ON), On Channel Leakage Current 
(HI-1818A) 

(HI-1828A) 

^IqIOFF) Output Leakage Current 
(HI-1818A) 

(HI-1828A) 


DIGITAL INPUT CHARACTERISTICS 

V|L, Input Low Threshold 

ViH, Input High Threshold (Note 4) 

* l|N, Input Leakage Current 


SWITCHING CHARACTERISTICS 
Ts, Access Time (Note 5) 
Break-Before-Make Delay 
Settling Time (0.1%) 

(0.025%) 

C||\j, Channel Input Capacitance 
CoUT> Channel Output Capacitance 
(HI-1818A) 

(HI-1828A) 

Cds(OFF), Drain-To-Source Capacitance 
Cq^ Digital Input Capacitance 


POWER REQUIREMENTS 
Pq, Power Dissipation 
PqS- Standby Power (Note 6) 

* I+, Current Pin 14 

* L, Current Pin 15 
*Il, Current Pin 2 


NOTES: 1 . Voltage ratings apply when voltages at all other pins are 
within their normal operating ranges. 

2. Derate 9.25 mW/°C above 75°C. 

Vqut = ± 10V Iquj = - 1mA. 


HI-1818A-2/1828A-2 

-55°Cto+125°C 


HI-1818A-5/1828A-5 
O^C to + 75 OC 


MAX. UNITS 



4. To drive from DTL/TTL circuits, 1 K pull-up resistors 
to + 5.0V supply are recommended. 

5. Time measured to 90% of final output level; 

Vqut ■ ' 5.0V to +5.0V, Digital Inputs = OV to + 4.0V. 

6. Voltage at Pin 3, ENABLE = + 4.0V. 


TRUTH TABLES 



H 1 - 18 I 8 A 


A2 

ADDRESS 

_AJ tSu 

EN 

"ON" 

CHANNEL 

L 

L 

L 

L 

1 

L 

L 

H 

L 

2 

L 

H 

L 

L 

3 

L 

H 

H 

L 

4 

H 

L 

L 

L 

5 

H 

L 

H 

L 

6 

H 

H 

L 

L 

7 

H 

H 

H 

L 

8 

X 

X 

X 

H 

NONE 



HI-1828A 


ADDRESS 

1 

ON 

Jll 

Ap 

EN 

CHANNELS 


L H 

H L 

H H 

X X 


L 3 and 7 

L 4 and 8 

H NONE 


MOO% Tested for Dash 8. ("Full" Tested at +250C to +1250C) 
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ON RESISTANCE - OHMS 


PERFORMANCE CHARACTERISTICS 
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nin HARRIS 

HI-1840 

SEMICONDUCTOR 
■ ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

16 Channel CMOS Analog 


Multiplexer with High-Z Analog 


Input Protection 


FEATURES 


DESCRIPTION 



HIGH ANALOG INPUT IMPEDANCE 
DURING POWER LOSS (OPEN) 

LOW POWER CONSUMPTION 
(STANDBY) 


BOOMn 


BOO^W 

ACCESS TIME 500ns 

EXCELLENT IN HI-REL REDUNDANT SYSTEMS 
BREAK-BEFORE-MAKE SWITCHING 
NO LATCH-UP 


APPLICATIONS 


• FAIL-SAFE DATA ACQUISITION SYSTEMS 

• FAIL-SAFE TELEMETRY SYSTEMS 

• AIRCRAFT INSTRUMENTATION AND CONTROL 


The HI-1840 is a monolithic 16 channel multiplexer constructed 
with the Harris Linear Dielectric Isolation CMOS process. It 
is designed to provide a high input impedance to the analog 
source if device power fails (open) or the analog signal voltage 
inadvertently exceeds the supply rails during powered operation. 
Excellent for use in redundant applications, since the secondary 
device can be operated in a standby unpowered mode affording 
no additional power drain. But more significantly, a very high 
impedance exists between the active and inactive devices pre- 
venting any interaction. One of sixteen channel selection is 
controlled by a 4-bit binary address plus an Enable-Inhibit 
input which conveniently controls the ON/OFF operation of 
several multiplexers in a system. All digital inputs have electro- 
static discharge protection. The HI-1840 is tested and guaran- 
teed within the military temperature range and is available in a 
28 pin dual-in-line package. 


PINOUT 


FUNCTIONAL DIAGRAM 


Top View 


+VSUPPLY 
NC 
NC 
IN 16 
IN 15 
IN 14 
IN 13 
IN 12 
IN 11 
IN 10 10 — 
INS 11 
GND^12 

l+5VsUPPLYl Vref 13-j 
ADDRESS A3 14-4 



Package Code 1M 


-28 OUT 
-27 -VsuPPLY 
• 26 IN 8 
-25 IN 7 
- 24 IN 6 
-23 IN 5 
-22 IN 4 
-21 IN 3 
-20 IN 2 
- 19 IN 1 
-18 ENABLE 
-17 ADDRESS Aq 
- 16 ADDRESS Ai 
-15 ADDRESS A2 


DIGITAL 

ADDRESS 



CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures. 
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ABSOLUTE MAXIMUM RATINGS 




Supply Voltage Between Pins 1 and 27 

+40V 

Total Power Dissipation* 

1200mW 

Vref 10 Ground 

+20V. 

Operating Temperature: 


Ven. Va, Digital Input Overvoltage; 


HI-1840-2 

-550Cto+125oC 

^Supply (+) +4V 

^ VSupply "^V 

Analog Input Overvoltage: 

^Supply (+) +10V 
^Supply -10V 


Storage Temperature 

-65OCto+150oC 


*Derate 8mW/oC above Ta = +25oC 



ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified: 

Supplies = +15V, -15V; 13) = +5V; V/\H(Logic Level High) = 4.0V; VAL(Logic Level Low) = +0.8V 

For Test Conditions, consult Performance Characteristics section. 


ANALOG CHANNEL CHARACTERISTICS 


*Vs, Analog Signal Range 
•Ron. On Resistance (Note 1) V|N = +15V 
V|N = -5V 

*IS(0FF), Off Input Leakage Current 

*IS(0FF), with Power Off (Note 8) 

•IqIOFF), Off Output Leakage Current 

* IqIOFF), or IjfOFF) with Input^Oveivoltage 
Applied (Note 2) 

•IO(ON), On Channel Leakage Current 


DIGITAL INPUT CHARACTERISTICS 


Val , input low Threshold I TTL Drive 
Vah, Ihput High Threshold I (Note 7) 
Val I 

I MOS Drive (Note 3) 

Vah I 

*IA, Input Leakage Current (High or Low) 


SWITCHING CHARACTERISTICS 
tA, Access Time 

•OPEN. Break-Before-Make Delay 
tON^Elill. Enable Delay (ONI 
tOFF(EN), Enable Delay (OFF) 

Settling Time (0. 1%) 

(0.025“/.l 
"Off Isolation" (Note 41 
Cs(OFF), Channel Input Capacitance 
Cd(OFF), Channel Output Capacitance : 
Ca. Digital Input Capacitance 
Cos(OFF), Input ot Output Capacitance 

POWER REQUIREMENTS 
pQ. Power Dissipation (Note SI 
(Note 6) 

*l+, Current Pin 1 (Note 5) 

*1-, Current Pin 27 (Note 51 
*l+. Standby (Note 6) 

•I-, Standby (Note 6) 


TEMP. MIN. TYP. MAX. 



500 

1000 

ns 

SO 


ns 

300 

1000 

ns 

300 

1000 

ns 

1.2 


PS 

4.1 


ps 

65 


dB 

5 


pF 

50 


pF 

5 


pF 

0.15 


pF 

0.6 

15.0 

mW 

0.6 

15.0 

mW 

0.02 

0.5 

mA 

0.02 

0.5 

mA 

0.02 

0.5 

mA 

0.02 

0.5 

mA 



'out = 1 mA 

2. Analog Overvoltage = l20V 

3. VpEF ~ +10V 

4. VeIM = 4.0V, Rl = IK, Cl = 7pF, Vs = 3VRMS, f = 500kHz 

5. Ven = 0.8V 


6. Vem = 4.0V 

7. To drive from DTL/TTL circuits 1 K pull-up to 

+5.0V supply are recommended . 

8 . All supplies (V+, V-, +5V) and digital inputs (Ag, A^, A 2 , A 3 , 
EN) opened. Analog input llOV. 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HI-506A/HI-507A 

16 Channel CMOS 
Analog Multiplexer with 
Overvoltage Protection 


FEATURES 


DESCRIPTION 


• ANALOG/DIGITAL OVERVOLTAGE PROTECTION 

• FAIL SAFE WITH POWER LOSS (NO LATCHUP) 

• BREAK-BEFORE-MAKE SWITCHING 

• DTL/TTL AND CMOS COMPATIBLE 

• ANALOG SIGNAL RANGE +15V 

• ACCESS TIME (TYP.) 500ns 


• SUPPLY CURRENT AT 1MHz 

ADDRESS TOGGLE (TYP.) 

• STANDBY POWER (TYP.) 


4mA 

7.5mW 


APPLICATIONS 


• DATA ACQUISITION 


• INDUSTRIAL CONTROLS 


The HI-506A and HI-507A are dielectrically isolated CMOS 
analog multiplexers incorporating an important feature; they 
withstand analog input voltages much greater than the supplies. 
This is essential in any system where the analog inputs originate 
outside the equipment. They can withstand a continuous input 
up to 10 volts greater than either supply, which eliminates the 
possibility of damage when supplies are off, but input signals 
are present. Equally important, they can withstand brief input 
transient spikes of several hundred volts; which otherwise 
would require complex external protection networks. Neces- 
sarily, ON resistance is somewhat higher than similar unpro- 
tected devices, but very low leakage currents combine to pro- 
duce low errors. Application Notes 520 and 521 further explain 
these features. 

The HI-506A-2 and HI-507A-2 are specified over -55^0 to 
+I250C while the -5 versions are specified over O^C to +75^0. 


• TELEMETRY 


PINOUT 


FUNCTIONAL DIAGRAM 


HI-506A 


Package Code 1M 


HI-506A 


TOP VIEW 




HI-507A 


Package Code 1M 


HI-507A 


TOP VIEW 


VSUPPLY 

• 

-28 OUT A 

OUT B 2- 


— 27 -VsuPPLY 

NC 3- 


- 26 IN 8A 

IN8B 4- 


- 25 IN 7A 

IN 7B 5 — 


— 24 IN BA 

IN6B 6- 


— 23 IN5A 

IN5B 7 — 


— 22 IN 4A 

IN 4B 8- 


— 21 IN 3A 

IN3B 9- 


-20 IN 2A 

IN 2B 10 — 


— 19 IN lA 

IN IB n- 


— 18 ENABLE 

GND 12- 


- 17 AQDRESS Aq 

VreF '3- 


— 16 ADDRESS Ai 

NC 14 — 


— 15 ADDRESS A2 



CAUTION; These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures^ 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage Between Pins 1 and 27 
VreP to Ground V+ to Ground 
VpN. Va, Digital Input Overvoltage; 

.. I ^Supply (+) 


Wsupply 

Analog Overvoltage; 

y I VSupply (+? 
^Supply 


Total Power Dissipation^ 
Operating Temperature 
HI-506A/507A-2 
HI-506A/507A-5 
Storage Temperature 


"^Derate 8mW/°C above Ta = +25°C 


1200mW 

-55°Cto+1250C 
QOCto +75OC 
- 65 OC to +150^0 


ELECTRICAL CHARACTERISTICS (Unless Otherwise Specified) 

Supplies = +15V, -15V; Vppp (Pin 13) = Open; VaH (Logic Level High) = +4.0V; Val (Logic Level Low) = +0.8V 
For Test Conditions, consult Performance Characterisitcs section. 


SWITCHING CHARACTERISTICS 
tA, Access Time 

toPEN. Break-Before Make Delay 

tQN (EN)- Enable Delay (ON) 

•off (EN)> Enable Delay (OFF) 

Settling Time 10.1%) 

(0.025%) 

"Off Isolation" (Note 4) 

Cs (OFF). Channel Input Capacitance 

Co (OFF). Channel Output Capacitance HI-506A 
HI-507A 

Ca. Digital Input Capacitance 

Cos (OFF). Input to Output Capacitance 

POWER REQUIREMENTS 
Pq. Power Dissipation 

*l+. Current Pin 1 (Note 5) 

*1-. Current Pin 27 (Note 5) 

*l+. Standby (Note 6) 

*1-, Standby (Note 6) 


HI-506A/507A-2 
-S5°C to +t 25°C 

TEMP. MIN. I TYP. I MAX 


ANALOG CHANNEL CHARACTERISTICS 
*Vs. Analog Signal Range 

Full 

-15 

*R0N. On Resistance (Note 1) 

+25'’C 

Full 


*IS (OFF). Off Input Leakage Current 

+25“C 

Full 


*ID (OFF). Off Output Leakage Current 

HI-506A 

HI-507A 

+25®C 

Full 

Full 


*ID (OFF) w'fb Input Overvoltage Applied 
(Note 2) 

+ 25 OC 

Full 


*ID (ON). On Channel Leakage Current 

HI-506A 

HI -507 A 

+25“C 

Full 

Full 


DIGITAL INPUT CHARACTERISTICS 


■■ 

Val. Input Low Threshold 1 TTL Drive 

VaH, Input High Threshold) (Note 7) 

Full ' 
Full 

4.0 

MOS Drive (Note 3) 


6.0 

*IA. Input Leakage Current (High or Low) 

Full 

■ 


HI-506A/507A-5 
0°C to + 75 OC 


MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

+ 15 

-15 


+ 15 

V 

1.5 


1.5 

1.8 


2.0 


1.8 

2.0 

Kn 



0.03 


nA 

+50 



+50 

nA 



1.0 


nA 

+500 



+500 

nA 

+250 



+250 

nA 



4.0 


nA 

2,0 




juA 



0.1 


nA 

±500 



+500 

nA 

+250 



+250 

nA 

0.8 


■ 

0.8 

V 


4.0 



V 

0.8 


■ 

0,8 

V 


6.0 

■ 


V 

1.0 


■ 

5,0 

mA 


0,5 

1.0 


0.5 


MS 

80 



80 


ns 

300 



300 


ns 

300 



300 


ns 

1,3 



1,3 


MS 

4,4 



4.4 


MS 

65 



65 


dB 

5 



5 


pF 

50 



50 


pF 

25 



25 


pF 

5 



5 


pF 

0,1 



0.1 


pF 

7,5 



7.5 


mW 

0.5 

2.0 


0.5 

5.0 

mA 

0.02 

1.0 


0.02 

2.0 

mA 

0;5 

2.0 


0.5 

5.0 

mA 

0.02 

1.0 


0.02 

2.0 

mA 


NOTES: 1. VoUT = t’OV, loUT = - 'OO/iA. 

2. Analog Overvoltage = +33V. 

3. Vhef = +10V. 

4. Vfn = 0.8V, Rl = IK, Cl = 7pF. Vs = 
3VRMS,f = 500KHz. 


TRUTH TABLES 


HI-506A 



*2 

Al 

— 

AO 

EN 

ON 

SWITCH 

PAIR 

X 

X 

X 

L 

NONE 

L 

L 

L 

H 

1 

L 

L 

H 

H 

2 

L 

H 

L 

H 

3 

L 

H 

H 

H 

4 

H 

L 

L 

H 

5 

H 

L 

H 

H 

6 

H 

H 

L 

H 

7 

H 

H 

H 

H 

8 


5 . VgN ■ +4.0V. 

6. Ven = 0.8V. 

7. To drive from DTL/TTL circuits, IKS2pull- *1 00% Tested for Dash 8. 
up resistors to +5.0V supply are recom- ('-pull" Tested at +250C to +1 250C> 
mended. 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HI-508A/509A 

8 Channel CMOS Analog Multiplexers 
with Overvoltage Protection 


FEATURES 


• ANALOGyDIGITAL OVERVOLTAGE PROTECTION 

• FAIL SAFE WITH POWER LOSS (NO LATCHUP) 

• BREAK-BEFORE-MAKE SWITCHING 

• DTL/TTL AND CMOS COMPATIBLE 

• ANALOG SIGNAL RANGE ±1 

• ACCESS TIME (TYP.) 50( 

• SUPPLY CURRENT AT 1MHz 

ADDRESS TOGGLE (TYP.) 4n 

• STANDBY POWER (TYP.) 7.5rT 


APPLICATIONS 


• DATA ACQUISITION 


INDUSTRIAL CONTROLS 


DESCRIPTION 


The HI-508A and HI-509A are dielectrically isolated CMOS 
analog multiplexers incorporating an important feature; they 
withstand analog input voltages much greater than the supplies. 
This is essential in any system where the analog inputs originate 
outside the equipment. They can withstand a continuous input 
up to 10 volts greater than either supply, which eliminates the 
possibility of damage when supplies are off, but input signals 
are present. Equally important, they can withstand brief input 
transient spikes of several hundred volts; which otherwise 
would require complex external protection networks. Neces- 
arily, ON resistance is somewhat higher than similar unpro- 
tected devices, but very low leakage currents combine to pro- 
duce low errors. Application Notes 520 and 521 further explain 
these features. 

The HI-508A-2 and HI-509A-2 are specified over -550C to 
+T250C while the -5 versions are specified over O^C to +75^0. 
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TELEMETRY 


PINOUT 


HI-508A 


FUNCTIONAL DIAGRAM 


HI-509A 


IN2- 

IN3' 

IN4 


"sup ■ 
1N1A- 
IN2A- 
1N3A- 
IN4A- 


TOP 

VIEW 


1 

16 

_Ai 

2 

15 

_A2 

3 

14 

— GND 

4 

13 

■'■Vjup 

5 

12 

— IN5 

6 

11 

— INS 

7 

10 

— IN7 

8 

9 

— INS 


Package Code 4B 


TOP 

VIEW 


- 1 

16 

_Ai 

- 2 

15 

— GND 

- 3 

14 

~ ■'■'^sup 

4 

13 

— 1N1B 

5 

12 

— IN2B 

6 

11 

— IN3B 

7 

10 

— IN4B 

8 

9 

— OUTB 


CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures, 


Package Code 4B 1 HI-509A 



I I 

OECOOERS 
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SPECIFICATIONS 


1 ABSOLUTE MAXIMUM RATINGS 


1 Voltage between Supply Pins 40V 

Total Power Dissipation* 725 mW 

I V+ to Ground 

20V 

Operating Temperature: 

1 VcM, V^, Digital Input Overvoltage: 

HI-508A/HI-509A-2 to +1250C 

1 Va 

VSupply<+) +4V 

HI-508X/HI-509A-5 O^C to +750C 

1 

VSuppIv M 

Storage Temperature -65°C to +150°C 

1 Analog Input Overvoltage: 


1 

VSupplyW +20V 



Vsupply(-) -20V 

*Derate 8mW/°C above ty^ = 75°C 


ELECTRICAL CHARACTERISTICS (Unless Otherwise Specified) 

Supplies = +15\/, -15V; Vy^^ (Logic Level High) = +4.0V; V^^ (Logic Level Low) =+0.8V 
For Test Conditions, consult Performance Characterisitcs section. 




HI-508A/509A-2 
-55OC to ■i-l25“C j 

HI-508A/509A-5 

1 0°C to +75°C 

UNITS 

PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP 

MAX. 

ANALOG CHANNEL CHARACTERISTICS 








■■ 

‘Vg, Analog Signal Range 

Full 

-15 


+ 15 

-15 


+ 15 

HB 

* Rqhj, On Resistance (Note 1) 

+25°C 


1.2 

1.5 


1.5 

1.8 



Full 


1.5 

1.8 


1.8 

2.0 


* (s(OFF)' Input Leakage Current 

+25°C 


0.03 



0.03 


nA 


Full 



t50 



t50 

nA 

*lg(0PF)- Output Leakage Current 

+25'>C 


1.0 



1.0 


nA 

HI -508 A 

Full 



+250 

1 


t250 

nA 

* Id(ofF) (fPu* Overvoltage Applied (Note 2) 

+25‘'C 


la 



4.0 


nA 


Full 



2.0 




FiA 

*Iq( 0N). 0'^ Channel Leakage Current 

+25“C 


0.1 



0.1 ^ 


nA 

HI-508A 

Full 



!250 



+250 

nA 

OIGITAL INPUT CHARACTERISTICS 


■i 




■■1 

■■ 


Val, Input Low Threshold I 

Full 

H 


0.8 


■ 


V 

V/^^, Input High Threshold 1 ''"u"- 

Full 




4.0 



V 

*l/\. Input Leakage Current (High or Low) 

Full 

m 

■ 

1.0 


H 

D 

FiA 

SWITCHING CHARACTERISTICS 









t^, Access Time 

+25OC 


0.5 

1.0 


0.5 


Fts 

topEN' - Before Make Oelay 

+25OC 


80 



80 


ns 

*0N(EN)- Enable Oelay (ON) 

+25'>C 


300 



300 


ns 

*0FF (EN)' Enable Delay (OFF) 1 

+25OC 


300 



300 


ns 

Settling Time (0.1%) 

+250C 


1.2 



1.2 


F(S 

(0.0 25%) 

+250C 


3.5 



3.5 


Fts 

"OFF Isolation" (Note 3) 

+25°C 


65 



65 


dB 

Cs (OFF)' Channel Input Capacitance 

+25°C 


5 



5 


pF 

Cq (OFF). Channel Output Capacitance 









HI-508A 

+25OC 


25 



25 


pF 

HI-509A 

+250C 

i 

12 



12 


pF 

C^, Digital Input Capacitance 

+25°C 


5 



5 


pF 

Cqs (OFF)’ Input to Output Capacitance 

+25'’C 


0.1 



0.1 


pF 

POWER REQUIREMENTS 









Pq, Power Dissipation 

Full 


7.5 



7.5 


mW 

*l+, Current (Note 4) 

Full 


0.5 

2.0 


0.5 

5.0 

mA 

*1-, Current (Note 4) 

Full 


0.02 

1.0 


0.02 

2.0 

mA 

*)+, Standby (Note 5) 

Full 


0.5 

2.0 


0.5 

5.0 

mA 

*1-. Standby (Note 5) 

Full 


0.02 

1.0 


0.02 

2.0 

mA 


TRUTH TABLES 


HI-508A 


9 

9 

Aq 


"ON" 

CHANNEL 

D 

X 

X 

L 

NONE 

u 

L 

L 

H 

1 

II 

L 

H 

H 

2 

D 

H 

L 

H 

3 

H 

H 

H 

H 

4 

H 

L 

L 

H 

5 

H 

L 

H 

H 

6 

H 

H 

L 

H 

7 

H 

H 

H 

H 

8 


HI-509A 


Al 

Afl 

EN 

ON 

SWITCH 

PAIR 

X 

X 

L 

NONE 

L 

L 

H 

1 

L 

H 

H 

2 

H 

L 

H 

3 

H 

H 

H 

4 


NOTES: 1. 

VoUT " - IquT" -100 /XA 

4. 

2. 

Analog Overvoltage = t 33V 

5. 

3. 

Ven = 0.8V, Rl = 1 K, Cl = 7pf, 

6. 


Vs = 3V RMS, f = 500KHZ 



Vem = +4.0V 
Ven = 0-8V 

To drive frpm DTL/TTL Circuits, 1 k£ 7 pull-up 
resistors to -t-5.0V supply are. recommended 


100% Tested for Dash 8. {"Full ' Tested at -(•2500 to +125oc) 
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HARRIS 


— AyL/l» SEMICONDUCTOR 
■ ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

HM080/1085 


Precision Monolithic 


8-Bit D to A Converter 


FEATURES 


• GUARANTEED +1 L.S.B. ACCURACY OVER 
TEMPERATURE 

HI-1080 - 550 c to+1250C 

HI-1085 0OCto+75OC 

• FAST SETTLING I.Bjas to Y 2 L.S.B. 

• EXPANDABLE FOR HIGHER RESOLUTIONS 

• MONOLITHIC CONSTRUCTION 

• DTL/TTL COMPATIBLE INPUTS 

• RELIABLE MONOLITHIC CONSTRUCTION MEETS 
REQUIREMENTS OF MIL-STD-883 


APPLICATIONS 


• WAVEFORM SYNTHESIZERS 

• MICROPROCESSOR I/O INTERFACE 

• HIGH REL APPLICATIONS 

• A TO D CONVERTER (USING COMPARATOR AND 

DIGITAL LOGIC) 

• DATA ACQUISITION SYSTEMS 


DESCRIPTION 


The HI-1080/1085 is a monolithic 8 bit digital-to-analog con-- 
verter employing bipolar current switches feeding a thin film 
R-2R ladder network. 

Because of the excellent stability of this device, it is practical 
to specify one all-inclusive accuracy parameter: -ilL.S.B. 
accuracy over the operating temperature range. This means that 
once the desired full scale output level is set at room tempera- 
ture by adjustment of the input reference current, each of the 
256 output levels will always' measure within ±1 L.S.B. of the 
corresponding output of a "perfect" DAC. Thus the accuracy 
specification includes the worst case effects of all of the norm- 
ally published errors such as non-linearity, zero drift, full scale 
drift, etc. 

The device is exceptionally versatile, since it may be used in a 
voltage or current output mode, and may be offset 10 produce 
bipolar operation. Matched auxiliary resistors are provided for 
amplifier feedback or current summing. Provisions are also made 
for scale factor adjustment and for cascading of additional D/A 
converters for extended resolution. 


Ill 

o 

< 

IL 

a 

III 

H 


PINOUT 


FUNCTIONAL DIAGRAM 


NEGATIVE 

SUPPLY 

NO 

CONNECTION ' 


Top View 


3 2 1 24 23 22 


D/A 

CONVERTER 
24 LEAD 
PACKAGE 


|10 11 12 13 14 15| 


Package Code 4K 

Vrer(-) 


LADDER 

■ TERMINATION 

LADDER 

■ EXTENSION 




1 

i ADDERS 

OUTPUT T 



i R 

2HSUKl^ 

L-i 


LOGIC SUPPLY 
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SPECIFICATfONS 


ABSOLUTE MAXIMUM RATINGS 

Maximum Ratings are limiting values above which permanent circuit damage may occur. 


Voltage 

V+ 

V- 

Digital Inputs: 

*Derate at 4mW/0C above 85^0 ambient. 


Ladder Common: 
IREP: 

Storage Temperature: 
Power Dissipatibn: 


-65OC<TA<+150GC 
450mW * 


ELECTRICAL CHARACTERISTICS 


Unless otherwise stated all measurements taken at V+ = +5V, V- = -15V 
Vref = +5V, VjpHigh = +2.4V, VjpLow = +0.4V 
Unipolar, zero reference connection (Figure 3) 


HI-1080 

MIN TYP MAX 


HI-1085 

MIN TYP MAX 


Resolution 

Accuracy 

(Calibrated at 25^0 
(Note 1) 

VFuII Scale (Note 2) 
(Uncalibrated) 

Power Supply 
Rejection 
(Note 3) 

Settling Time 
(Note 4) 

Digital Inputs: 



8 




8 

1 


Bits 

+250C 


1/4 

1/2 






- 550 c to 

+I 250 C 


1/2 

1 

OOCto 

+ 750 C 


1/2 

1 

L.S.B. 

+ 250 C 

-4.5 

-4.98 

-5.5 

+ 250 C 

-4.5 

-4.98 

-5.5 

Volts 

- 550 c 

to 

+ 1250 C 

.05 

.001 


1 

QOC to : 
+ 750 C 

.05 

.001 


L.S.B. 

per 

Volt 

+ 250 C 


1.5 

3.0 

1 

1 + 250 C j 


1.5 

i 

US 


High Threshold 




2.0 




2.0 

Volts 

Low Threshold 
(Note 5) 


0.8 




0.8 



Volts 

linHigh 



.01 

1 

OOC 


.01 

1 

mA 

lin Low 
(Note 6) 

-550c to 

+I250C 


-0.7 

-1.0 

to 

+750C 


-0.7 

-1.0 

mA 

ily Current: 










1+ 

-550c 


8 

10 

OOC 


8 

10 

mA 

1- 

to 


8 

10 

to 

i 

8 

10 

mA 

Iref 

(Note 7) 

+1250C 


0.5 

0.6 

+750C 


0.5 

0.6 

mA 


NOTES: Test Conditions - 

1. Any Input Combination 

2. Inputs all low 

3. AVqut/^VsuPPLY 
V+ = +5i0.5V 

V- = -15±3V 


4. To ^0. 2% of full scale 
after full scale input step 

Rl>iom 

Cl<5pF 

5. V+ = 4.5V 


6. Vjn = 2.4 Volts 
V+ = 5.5V 
Vjn = 0.4 Volts 
V+= 5.5V 


7. V+ = +5.0V 
V- = -15.0 V 
Vref = +5.ov 
Inputs all low 
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HARRIS 

— /lyL/l" SEMICONDUCTOR 

PRELIMINARY H 1-5 6 2 

■ IjH ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

12 Bit High Speed Monolithic 
Digital-to-Analog Converter 


FEATURES 

• MONOLITHIC CONSTRUCTION 


• EXTREMELY FAST SETTLING 

200ns TO 0.01% (TYP.) 

• LOW GAIN DRIFT 

±2ppm/0C (MAX.) 

• EXCELLENT LINEARITY 

OVER TEMPERATURE 

±1/2 LSB (MAX.) 

• DESIGNED FOR MINIMUM GLITCHES 

• MONOTONIC OVER TEMPERATURE 


APPLICATIONS 

• CRT DISPLAY GENERATION 


• HIGH SPEED A/D CONVERTERS 


• VIDEO SIGNAL RECONSTRUCTION 


• WAVEFORM SYNTHESIZERS 


• HIGH SPEED DATA ACQUISITION 


• HIGH-REL APPLICATIONS 

■ 


• PRECISION INSTRUMENTS 


PINOUT 


DESCRIPTION 


The Harris HI-562 is the first monolithic digital-to-analog converter to 
combine both ultra-high speed performance and true 12-bit accuracy on the 
same chip. The Hl-562’s fast output current settling of 200ns to 0.01% is 
achieved using dielectric isolation processing to reduce internal parasitics for 
fast rise and fall times during switching. Output glitches are minimized in 
the HI-562 by incorporating equally weighted current sources switched into 
an R-2R ladder network for symmetrical turn-ON and turn-OFF switching 
times. This creates within the chip a very uniform and constant thermal 
distribution for excellent linearity and also completely eliminates thermal 
transients during switching. High stability thin film resistor processing to- 
gether with laser trimming provide the HI-562 with guaranteed true 12-bit 
linearity to within ±1/2 LSB maximum over the -550C to +1250C temp- 
erature range. Beyond that, the Hl-562's low offset and gain drift over this 
temperature range assure that its absolute accuracy when referred to a fixed 
10V reference will not deviate more than ±3/2 LSB for unipolar mode opera- 
tion (±2 LSB for bipolar operation). The input reference can be varied from 
+2V to +10V for two quadrant multiplying mode operation. 

The HI-562 is recommended as a replacement for higher cost hybrid and 
modular units for increased reliability and accuracy in applications such as 
CRT displays, precision instruments and data acquisition systems requiring 
throughput rates as high as 5MHz for full range transitions. Its small size 
makes'it an ideal choice as the heart of high speed A/D converter designs or as 
a building block in high speed or high resolution industrial process control 
systems. The HI-562 is also ideally suited for aircraft and space instrumenta- 
tion where operation over a wide temperature range is required. 

The HI-562-5 is specified for operation over O^C to +700C, the HI-562-4 
over -250C to +850C and the HI-562-2 and HI-562-8 over -550C to +1250C. 
Processing to MIL-STD-883A Class B screening is available by selecting the 
HI-562-8. All are available in a hermetically sealed 24-lead dual-in-line 
package. 


FUNCTIONAL DIAGRAM 


u 

o 

< 

IL 

a 

ui 

H 

Z 


Package Code 1 H 


Vps"^ I 
CMOS/TTL , 
LOGIC SELECT ^ 
♦VREfILOIN) 3 

N/C 4 
VrEF (HI IN) 5 

Vps- 6 

BIPOLAR R IN 7 
BIPOLAR R OUT 8 
IqacOUT 9 
lOV SPAN R 10 
20V SPAN R 11 
*GNO 12 



24 BIT 1 (MSB) IN 
23 BIT 2 IN 
22 BIT 3 IN 
21 BIT 4 IN 
20 BIT 5 IN 
19 BIT 6 IN 
18 BIT 7 IN 
17 BIT 8 IN 
16 BIT 9 IN 
15 BIT 10 IN 
14 BIT 11 IN 
13 BIT 12 (LSB) IN 


TTL/CMOS 

LOGIC 

LEVEL BIT 1 IN 
GND V* SELECT (MSB) 2 


©^(|) 




digital INPUT LEVEL SHIFTERS & SWITCH DRIVERS 



— 1 i j-i ^ ■-r+- ■■ r- -r - — ■ 

IKS ' IK^ ; IK^ I IkJ IKJ I IkI IK 

iSOOl 500 500 500 500 ; 500 ! 500 500 

,.‘.j i , ,* Ji J * J J 1..* j 1. AJ i, j 1, A J A, 


1k| . \2k\ R 

j ^ @ 

00 '500 , ^ 

a n 'DAc 

t * , I OUT 


f3.5K I3.5K |3.5K ?35K f3.5K ?3.5K S 3.5K |35K J35K |3.5K ?35K ?35K S35K ?35K 


* Pins 3 and 12 connected to top and bottom case 
for high frequency shielding. 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

(Referred to G round) 1 



Power Supply Inputs 

Vps+ 

+20V 

Power Dissipation Pd, Package 

lOOOmW 


Vps- 

-20V 

Operating Temperature Range 


Reference Inputs 

VREF (Hi) 

±Vps 

HI-562-2 

-550Cto+1250C 


VREF (Lo) 

OV 

HI-562-4 

-250C to +850C 

Digital Inputs 

Bits 1-12 

-1V,+12V 

HI-562-5 

OOC to +70OC 

CM OS/TTL Logic Select -1V,+12V 

HI-562-8 

-550Cto+1250C 

Outputs 

Pins 7, 8, 10, 11 

-Vps 

Storage Temperature Range 

-650C to+150OC 


Pin 9 

+Vps, -5V 




ELECTRICAL CHARACTERISTICS (@ +250C, Vps+, = +5V, Vpj- = -15V, Vref = +10V, pin 2 open circuit 

unless otherwise noted) 




HI-562-2/HI-562-8 

HI-562-4/HI-562-5 


PARAMETER 

CONDITIONS 

MIN TYP MAX 

MIN 1 TYP { MAX 
1 1 1 

UNITS 


INPUT CHARACTERISTICS 



TRANSFER CHARACTERISTICS 
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SPEC/F/CA TIONS (continued) 




H 1-562-2/HI -562-8 

HI-562-4/HI-562-5 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

Major Carry Transient 






■i 



Peak Amplitude 

FromOII...! to 100...0 


0.7 





mA 

Settling Time to 

or100...0to011...1 








90% Complete 


■ 

35 



35 


ns 

Power Supply Sensitivity (3) 









Unipolar Offset 
Vps+@+5V or+15V 

All Bits OFF 

■ 

±0.5 



±0.5 



Vps-@-15V 



±0.5 



±0.5 



Bipolar Offset 

Vps+@5V or+15V 

All Bits OFF, Bipolar mode 

I 

±1.5 



±1.5 


ppm of 
FSR/% Vps 

Vps-@-15V 



±1.5 



±1.5 


Gain 









Vps+@+5V or+15V 

All Bits ON 



±1 



±1 


Vps-@-15V 


■ 


±2 



±2 



OUTPUT CHARACTERISTICS 


Output Current 

Unipolar 

Bipolar 


■ 

-5.0 

±2.5 

■ 

■ 


■ 

mA 

Resistance 



1000 



1000 


ohms 

Capacitance 



20 



20 


pF 

Output Voltage Ranges 
Unipolar 

Bipolar 

Using external op amp 
and internal scaling 
resistors. See Figure 1 
and Table 1 for connections 

1 

0 to +5 

Oto+10 

±2.5 

±5 

±10 



Oto +5 

Oto+10 

±2.5 

±5 

±10 


V 

Compliance Limit (3) 


-3 


+10 

-3 


+10 

V 

Compliance Voltage (3) 

Over full temp, range 







V 

Output Noise 

0.1 to 10Hz (All Bits ON) 

0.1 to 5MHz (All Bits ON) 

■ 

30 

100 

■ 

■ 

30 

100 


jiV (p-p) 


MULTIPLYING MODE PERFORMANCE 


Quadrants 

Bipolar Mode 

Reference Input; 2Vto+10V 

■ 

2 

■ 

■ 

■ 

■ 


Reference Voltage 

Feedthrough 

Unipolar mode, all Bits OFF 
and+2V to+IOV (p-p), 2kHz 
Sinewave 

■ 

1 

■ 

■ 

■ 

■ 

LSB (p-p) 

Relative Accuracy 

Reference Input @ 2VQC 


±0.05 



±0.05 


% FSR 

Output Slew Rate 

All Bits ON and 
+2 to+IOV Step 
change at reference 
input. 


6 



6 


mA/ps 

Settling Time 
to ±1/2 LSB 

■ 

■ 

■ 


■ 


IIS 

Control Amplifier 

Bandwidth 

Small signal 

■ 

10 

■ 

■ 

10 


MHz 



POWER REQUIREMENTS 


Vps+, (7) 

Vps" 

Over full 

temp, range 

4.5 

13.5 

5 

15 

15 

16.5 

4.75 

13.5 

5 

15 

15 

16.5 

V 

lps+ (5) 

All Bits ON or OFF in 


9 



9 


mA 

Ips" (5) 

either TTL or CMOS mode 


28 



28 



lps+ (5) 

Same as above except 


11 



11 


itiA 

Ips- (5) 

over full temp, range 


33 



33 




©1C MASTER 1979 


715 


Harris Semiconductor 





























































































Harris Semiconductor 


NOTES 



1. 

Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the circuit 

5. 

After 30 seconds warm-up. 


may be impaired. Functional operation under any of 
these conditions is not necessarily implied. 

6. 

Using an external op amp with internal span resistors and 
specified external trim resistors in place of potentiometers 

Rt and R 2 . Errors are adjustable to zero using R^ and R 2 

2. 

Vps+ tolerance is ±10% for HI-562-2, -8. and ±5% for 
HI-562-4, -5. 


potentiometers. (See Operating Instructions Figure 2.) 



7. 

Maximum Vps+ is +12V for high level logic only, i.e. when 

3. 

4. 

See Definitions. 

FSR is "full scale range" and is 20V for ±10V range, 10V 
for ±5V range, etc.; or 5mA(±20%) for current output. 


pin 1 is tied to pin 2. 

1 DEFINITIONS OF SPECIFICATIONS 




DIGITAL INPUTS 


DRIFT 


The Hi-562 accepts digital input codes in binary format and 
may be user connected for any one of three binary codes. 
Straight Binary, Two's Complement, or Offset Binary, (See 
Operating Instructions). 



ANALOG OUTPUT 

DIGITAL 

INPUT 

Straight 

Binary 

Offset 

Binary 

Two's 

Complement* 

MSB LSB 
000...000 

Zero 

-FS (Full Scale) 

Zero 

100 .000 

ViFS 

Zero 

-FS 

111. ..Ill 

+FS - 1 LSB 

+FS - 1 LSB 

y^FS - 1 LSB 

Oil.. .111 

YaFS - 1 LSB 

Zero - 1 LSB 

+FS - 1 LSB 


*lnvert MSB with external inverter to obtain Two's 
Complement Coding 


ACCURACY 


GAIN DRIFT - The change in full scale analog output over the 
specified temperature range expressed in parts per million of 
full scale range per “C (ppm of FSR/OC). Gain error is meas- 
ured with respect to +250C at high (Th) and low (Tl) temp- 
eratures. Gain drift is calculated for both high (Th -250C) and 
low ranges (+250C -Tl) by dividing the gain error by the respec- 
tive change in temperature. The specification is the larger of 
the two representing worst case drift. 

OFFSET DRIFT - The change in analog output with ail bits 
OFF over the specified temperature range expressed in parts 
per million of full scale range per ^C (ppm of FSR/oC), Offset 
error is measured with respect to+250C at high (Th) and^low 
(Tl) temperatures. Offset Drift is calculated for both high 
(Th -250C) and low (+25^0 -Tl) ranges by dividing the offset 
error by the respective change in temperature. The specification 
given is the larger of the two, representing worst-case drift. 

POWER SUPPLY SENSITIVITY 


Power Supply Sensitivity is a measure of the change in gain and 
offset of the D/A converter resulting from a change in -IBV, 
+5V or +15\/ supplies. It is specified under DC conditions and 
expressed as parts per million of full scale range per percent of 
change in power supply (ppm of FSR/%). 


NONLINEARITY - Nonlinearity of a D/A converter is an 
important measure of its accuracy. It describes the deviation 
from an ideal straight line transfer curve drawn between zero 
(all bits OFF) and full scale (all bits ON). 

DIFFERENTIAL NONLINEARITY — For a D/A converter, it 
is the difference between the actual output voltage change and 
the ideal (1 LSB) voltage change for a one bit change in code. 
A Differentia) Nonlinearity of ±1 LSB or less guarantees mono- 
ton ictiy; i.e., the output always increases and never decreases 
for an increasing inpgt. 

SETTLING TIME 


Settling time is the time required for the output to settle to 
within the specified error band for any input code transition. 
It is usually specified for a full scale or major carry transition. 


COMPLIANCE 

Compliance voltage is the maximum output voltage range that 
can be tolerated and still maintain its specified accuracy. Com- 
pliance limit implies functional operation only and makes no 
claims to accuracy. 

GLITCH 

A glitch on the output of a D/A converter is a large transient 
spike resulting from unequal internal ON-OFF switching times. 
Worst case glitches usually occur at half-scale or the major carry 
code transition from 011...1 to 100.. .0 or vice versa. For ex- 
ample, if turn ON is greater than turn OFF for 011...1 to 
100. ..0, an intermediate state of 000.. .0 exists, such that, the 
output momentarily glitches to zero output. Matched switching 
times and fast switching will reduce glitches considerably. 
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OPERATIHG INSTRUCTIONS 


DECOUPLING AND GROUNDING 

For best accuracy and high frequency performance, the ground- 
ing and decoupling scheme shown in Figure 1 should be used. 
Decoupling capacitors should be connected close to the HI- 
562. (Preferrably to the device pins) and should be tantalum 
or electrolytic bypassed with ceramic types for best high fre- 
quency noise rejection. 



UNIPOLAR AND BIPOLAR VOLTAGE OUTPUT 
CONNECTIONS 

CONNECTIONS - Using an external resistive load, the output 
compliance should not exceed ±1V to maintain specified accur- 
acy. For higher output voltages, accuracy can be maintained by 
using an external op amp and the internal span resistors as shown 
in Figure 2 and defined in Table 1 for unipolar and bipolar 
modes. 


* +5V/+15V,-15V 



* For TTL and DTL compatibility, connect +5V to pin 1 and 
leave pin 2 open. For CMOS compatibility, connect digital 
power supply (+4. 85V ^ VdD^ +12V) to pin 1 and short 
pin 2 to pin 1 . 

** Bias resistor, RB, should be chosen to equalize op amp offset 
voltage due to bias current. Its value is calculated from the 
parallel combination of the current source output resistance 
(IK) and the op amp feedback resistor. See Table 1 for 
values of R B. 

Figure 2 


Table 1 



OUTPUT 

RANGE 

CONNECTIONS 

BIAS(Rb) 

RESISTOR 

Pin 7 
to 

Pin 8 
to 

Pin 10 
to 

Pin 11 
to 

Unipolar 

Mode 

Oto+IOV 

N.C. 

N.C. 

A 

N.C. 

66712 

0 to +5V 

N.C. 

N.C. 

A 

9 

50012 

Bipolar 

Mode 

±10V 

0 

9 

N.C. 

A 

66712 

±5V 

0 

9 

A 

N.C. 

58012 

±2.5V 

0 

9 

A 

9 

44412 


EXTERNAL GAIN AND ZERO CALIBRATION 
(See Figure 2) 

The input reference resistor (7.975K) and bipolar offset resistors 
shown in Figure 2 are both intentionally set low by 2512 to 
allow the user to externally trim-out initial errors to a very high 
degree of precision. The adjustments are made in the voltage 
output mode using an external op amp as current-to-voltage 
converter and the HI-562 internal scaling resistors as feedback 
elements for optimum accuracy and temperature coefficient. 
For best accuracy over temperature, select an op amp that has 
good front-end temperature coefficients such as the HA-2600/ 
2605 with offset voltage and offset current tempco's of 5/LtV/oC 
and InA/oC, respectively. For high speed voltage mode applica- 
tions where fast settling is required, the HA-2510/2515 is 
recommended for better than 1.5jus settling to 0.01%; Using 
either one, potentiometer R 3 conveniently nulls unipolar offset 
plus op amp offset in one operation (for HA-2510/2515 and 
HA-2600/2605 use R 3 = 20K and 100K, respectively). For 
bipolar mode operation, R 3 should be used to null op amp offset 
to optimize its tempco (i.e., short 9 to A and adjust R 3 for zero 
before calibrating in bipolar mode). The gain and bipolar offset 
adjustment range using 5012 potentiometers is i12 LSB and 
±25 LSB respectively. If desired, the potentiometers can be 
replaced with fixed 24.912(1%) resistors resulting in an initial 
gain and bipolar offset accuracy of typically ±1/2 LSB. 




UNIPOLAR CALIBRATION 

Step 1; Unipolar Offset 

• Turn all bits OFF 

• Adjust R3 for zero volts output 
Step 2: Gain 

• Turn all bits ON 

• Adjust R2 for an output of FS -1 LSB 
That is, adjust for: 

9.9976V for OV to +10V range 
4.9988V for OV to +5V range 


BIPOLAR CALIBRATION 

Step 1: Bipolar Offset 

• Turn all bits OFF 

• Adjust R1 for an output of: 

-10V for ±10V range 
-5V for±5V range 
-2.5V for ±2. 5 V range 

Step 2: Gain 

• Turn bit 1 (MSB) ON; all other bits OFF 

• Adjust R 2 for zero volts output 
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rin HARRIS 

_/L/Lyi5 SEMICONDUCTOR 

Preliminary Hl~5612 

■ ■■ ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

12 Bit High Speed Monolithic 


Digital-to-Analog Converter 


FEATURES 


APPLICATIONS 


MONOLITHIC CONSTRUCTION 

EXTREMELY FAST SETTLING IBOnsTO '/iLSB 1 YP. 

LOW GAIN DRIFT ±5ppm/0C TYP. 

EXCELLENT LINEARITY OVER TEMPERATURE ± '/ 2 LSB MAX. 

DESIGNED FOR MINIMUM GLITCHES 
MONOTONIC OVER TEMPERATURE 


CRT DISPLAY GENERATION 
HIGH SPEED A/D CONVERTERS 
VIDEO SIGNAL RECONSTRUCTION 
WAVEFORM SYNTHESIZERS 
HIGH SPEED DATA ACQUISITION 
HIGH RELIABILITY APPLICATIONS 
PRECISION INSTRUMENTS 


DESCRIPTION 


The HI-5612 is an ultra-high speed 12 bit monolithic current out- 
put digital-to-analog converter. The fast output current settling of 
150ns to '/zLSB of its final value is achieved using dielectric isolation 
processing to reduce internal parasitics for fast rise and fall times 
during switching. Output glitches are minimized in the Hi-5612 by 
incorporating equally weighted current sources switched into an 
R-2R ladder network for symmetrical turn-on and turn-off switch- 
ing times. This creates within the chip a very uniform and constant 
thermal distribution for excellent linearity and also eliminates ther- 
mal transients during switching. High stability thin film resistor 
processing, together with laser trimming provide the HI-5612 with 
true 12 bit linearity to within ± ’/ 2 LSB maximum over operating 
temperature range. The Hl-5612's low offset and gain drift over 
the operating temperature range assures that its absolute accuracy 
when referred to a fixed 10V reference will not deviate more than 
± 2LSB for both unipolar and bipolar operation. 


The HI-5612 is recommended as a replacement for high cost hybrid 
and modular units for increased reliability and accuracy in applica- 
tions such as CRT Displays, precision instruments and data acquisi- 
tion system requiring through-put rates as high as 7mHz for full 
range transitions. Its small size makes it an ideal choice as the 
essential part of high speed A/D converter designs or as a building 
block in high speed or high resolution industrial process control 
systems. The HI-5612 is also ideally suited for aircraft and space 
instrumentation where operation over a wide temperature range is 
required. 

The HI-5612-5 is specified for operation over QOC to +750C, the 
HI-5612-2 and HI-5612-8 over -550C to +1250C. Processing to 
MIL-STD-883A class B screening is available by selecting the 
HI-5612-8. All are available in a hermetically sealed 24 lead dual- 
in-line package. 


FUNCTIONAL DIAGRAM 


PINOUT 


TTL/CMOS 

LOGIC 

LEVEL BIT 1 IN 
V+ SELECT (MSB) 


BIT 10 IN 
(LSBI 





Vpst 

1 - 

• 

-24 

BIT 1 (MSB) IN 

CMOS/TTL 
LOGIC SELECT 

2- 


-23 

BIT 2 IN 

‘Vref(LOIN) 

3- 


- 22 

BIT 3 IN 

NC 

4 — 


-21 

BIT 4 IN 

Vref (HI IN) 

5- 


-20 

BIT 5 IN 

Vps- 

6- 


-19 

BIT 6 IN 

BIPOLAR R IN 

7- 


- 18 

BIT 7 IN 

BIPOLAR R OUT 

8- 


-17 

BIT 8 IN 

IDAC OUT 

9- 


-16 

BITS IN 

SPAN R 

10- 


-15 

BIT 10 IN 

SPAN R 

11- 


-14 

BIT 11 IN 

» GNO 

12- 


- 13 

BIT 12(LSB)IN 


* Pin 3 connected to bottom case for high 
frequency shielding. 


©iC MASTER 1979 










SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS (Referred to Ground)^ 


Power Supply Inputs 

V ps+ 

+20V 

Power Dissipation Pd, Package 

lOOOmW 


Vps- 

-20V 



Reference Inputs 

VREF (Hi) 

± Vps 

Operating Temperature Range 



VREF(Lo) 

pv 

HI-5612-2 

-550Ct0 +1250C 




H 1-5612-5 

0OCto+75OC 

Digital Inputs 

Bits 1 - 12 

CMOS/TTL Logic Select 

-1V,+12V 

-1V,+12V 

HI-5612-8 

-550Cto+1250C 


Storage Temperature Range 

-650C to +150oc 

Outputs 

Pins 7, 8, 10, 11 

± Vps 




Pin 9 ' 

+Vps, -5V 




ELECTRICAL CHARACTERISTICS (@ +250C, \/ps+, = +5V, Vps- == -15V, Vref = +10V, pin 2 ground 

unless otherwise noted) 




HI-5612-2 







HI-5612-8 

HI-5612-5 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 

Digital Inputs (2) 









TTL Logic Input Voltage (3) 









Logic "1" 

Full 

. 2.0 



2.0 



V 

Logic "0" 

Full 



0.8 



0.8 

V 

Input Current 









Logic "1“ 

Full 


20 

100 


- 20 

100 

nA 

Logic "0" 

Full 


-50 

-100 


-50 

-100 

MA 

CMOS Logic Input Voltage (4) 









Logic "I" 

Full 

0.7Vps+ 



0.7Vps+ 



V 

Logic "0" 

Full 


0.3Vps+ 


0.3Vps+ 

V 

Input Current 







Logic "1" 

Full 


20 

100 


20 

100 

nA 

Logic "0" 

Full 


-50 

-100 


-50 

-100 

MA 

Reference Input 









Input Resistance 



8K 



8K 


n 

Input Voltage (IqUT 5mA + 20%) 




+10 


L 

+ 10 


V 

TRANSFER CHARACTERISTICS 

Resolution 

Full 



12 



12 

Bits 

Nonlinearity (5) 

250C 






±’/2 

LSB 

Differential Nonlinearity (5) 

250C 



±'/z 



±V2 

LSB 

Relative Accuracy (6) 









Gain Error 








(9) 

(Input Code 1 

Unipolar Offset Error 



±0.024 



+ 0.024 


%FSR 

(Input Code 00. ...0) 

Bipolar Offset Error 

< 


+ 0.05 



±0.05 


% FSR 

(Input CodeJ00....0) 
(Adjustable to zero, see Figur 

e4,5) 


±0.024 



±0.024 


% FSR 

Adjustment Range 









Gain 



±0.25 



±0.25 


% FSB 

Bipolar Offset 



±0.25 



+ 0.25 


% FSR 

Temperature Stability 









Gain Drift 

Full 


±5 



±5 


K S 

Unipolar Offset Drift 

Full 


±3 



±3 


H 1 HE 

Bipolar Dffset Drift 

Full 


+ 3 



±3 


11 hE 9 

Differential Nonlinearity 

Full 


±2 



±2 


H I 

MONOTONICITY - GUARANTEED OVER FULL OPERATING TEMPERATURE RANGE 

Settling Time to VzLSB (5) 









. From all O’s to all 1's 



150 



150 


ns 

From all 1's to all O's 



150 



150 


ns 

Major Carry Switching to 90% Complete 



50 



50 


ns 
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SPECIFICATIONS (continued) 


III 

O 

< 

IL 

flC 

Ul 

H 




PARAMETER 


Power Supply Sensitivity (5) 

Vps+= +5V,Vps- ^ -13,5V to -16.5V 
Gain 

(Input Code 1 1....1) 
Unipolar Offset 

(Input Code 00. ...0) 
Bipolar Offset 

(Input Code 00... .0) 


Vps- = -15V, Vps+ = 4.5V to 5.5V 
Gain 

(Input Code 1 1....1) 
Unipolar Offset 

(Input Code 00. ...0) 
Bipolar Offset 

(Input Code 00... .0) 


OUTPUT CHARACTERISTICS 


Output Current 
Unipolar 
Bipolar 


Output Resistance 


Output Capacitance 


Output Voltage Range (7) 
Unipolar 


Output Compliance Limit (5) 


Output Compliance Voltage (5) 


Output Noise Voltage (8) 
0.1Hz to 100Hz 
0.1Hz to 1MHz 


POWER REQUIREMENTS 


TEMP MIN TYP MAX MIN TYP MAX UNITS 



Vps+ (4) 

Full 

Vps- 

Full 

Ips"*" (AIM's or all O's in 
(10) either TTL or CMOS Mode) 

250C 

Full 

•ps" (Same as above) 

(10) 

250C 

Full 


ppm of 
FSR/%Vps 
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NOTES 


1. Absolute maximum ratings are limiting values, applied individ- 
ually, beyond which the serviceability of the circuit may be 
impaired. Functional operation under any of these conditions 
is not necessarily implied. 

2. The HI-5612 accepts digital input codes in binary format and 
may be user connected for any one of three binary codes. 
Straight binary, offset binary, or two's complement binary. 
(See operating instructions) 

3. For TTL and DTL compatibility connect +5\/ to pin 1 and 
ground pin 2. The Vps+ tolerance is ±10% for HI-5612-2, -8. 
And± 5% for HI -56 12-5. 

4. For CMOS compatibility connect digital power supply 
(+4.5V < Vqo < -HlOV) to pin 1 and short pin 2 to pin 1. 


DEFINITIONS OF SPECIFICATIONS 


ACCURACY 

NONLINEARITY - Nonlinearity of a D/A converter is an import- 
ant measure of its accuracy. It describes the deviation from an 
ideal straight line transfer curve drawn between zero (all bits OFF) 
and full scale (all bits ON). 

DIFFERENTIAL NONLINEARITY - For a D/A converter, it is 
the difference between the actual output voltage change and the 
ideal (1LSB) voltage change for a one bit change in code. A Diff- 
erential Nonlinearity of i: 1LSB or less guarantees monotonicitiy; 
i.e., the output always increases and never decreases for and in- 
creasing input. 

SETTLING TIME 

Settling time is the time required for the output to settle to with- 
in the specified error band for any input code transition, it is 
usually specified for a full scale or major carry transition 
(01 1 to 10 ...0 or vice versa) 

DRIFT 

GAIN DRIFT - The change in full scale analog output over, the 
specified temperature range expressed in parts per million of full 
scale range per (ppm of FSR/OC). Gain error is measured with 
respect to + 250C at high (Th) and low (Tl) temperatures. Gain 
drift is calculated for both high (Th -25^0 and low ranges (-l■250C 
- Tl) by dividing the gain error by the respective change in temper- 
ature. The specification is the larger of the two representing worst 
case drift. 

OFFSET DRIFT - The change in analog output with all bits OFF 
over the specified temperature range expressed in parts per million 

OPERATING INSTRUCTIONS 


DECOUPLING AND GROUNDING 

For best accuracy and high speed performance, the grounding and 
decoupling scheme shown in Figure 1 should be used. Decoupling 
capacitors should be connected close to the HI-5612 (preferrably to 
the device pin) and should be tantalum or electrolytic bypassed 
with ceramic types for best high frequency noise rejection. 


5. See definitions. 

6. Using an external op amp with internal span resistors and 
24.90 i 1% external trim resistors in place of potentiometers 
R1 and R2. These errors are adjustable to zero using R1 and 
R2. (See operating instructions) 

7. Using an external op amp and internal span resistors. (See 
operating instructions for connections) 

8. Specified for digital input in all ‘I's or all 'O's. 

9. FSR is "Full Scale Range" and is 10V for i 5V range, 5V 
for i 2.5V range, etc., or 5mA (± 20%) for current output. 

10. After 30 seconds warm-up. 


of full scale range per oc (ppm of FSR/^C). Offset error is measur- 
ed witji respect to -*-2500 at high (Th) and low (Tl) temperatures. 
Offset Drift is calculated for both high (Th -250C) and low (-t-250C 
-T l) ranges by dividing the offset error by the respective change 
in temperature. The specification given is the larger of the two, 
representing worst case drift. 

POWER SUPPLY SENSITIVITY 

Power Supply Sensitivity is a measure of the change in gain and off- 
set of the D/A converter resulting from a change in -15V, -I-5V or 
-I-15V supplies, it is specified under DC conditions and expressed as 
parts per million of full scale range per percent of change in power 
supply (ppm of FSR/%). 

COMPLIANCE 

Compliance voltage is the maximum output voltage range that can 
be tolerated and still maintain its specified accuracy. Compliance 
limit implies functional operation only and makes no claims to 
accuracy. 

GLITCH 

A glitch on the output of a D/A converter is a large transient spike 
resulting from unequal internal ON-OFF switching times. Worst 
case glitches usually occur at half-scale or the major carry code 

transition from Oil 1 to 100 0 or vice versa. For example, 

if turn ON is greater than turn OFF for Oil 1 to 100 0, an 

intermediate state of 000 0 exists, such that, the output momen- 

tarily glitches to zero output. Matched switching times and fast 
switching will reduce glitches considerably. 
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OPERA TING INSTRUCTIONS {continued) 



HIGH PERCISION PERFORMANCE 

The output accuracy of the HI-5612 depends mainly on the accur- 
acy of the voltage applied to the VREF input of HI-5612 and it can 
be described roughly as VREF/8Kf2= % full scale output current. 
This means the output of HI-5612 will change whenever VREF 
varies. For high precision performance a precision +10V voltage 
reference with reasonably low temperature coefficient such as HA- 
1600 is highly recommended. For voltage output operation use an 
external op amp as current-to-voltage converter and the HI-5612 
internal scaling resistors as feedback elements for optimum accuracy 
and temperature coefficient. The selected op amp should have a good 
front-end temperature coefficient such as HA-2600/2605 with off- 
set voltage and offset current tempco's of 5/i V/OC and InA/oC, 
respectively. The input reference resistor (7.975Kn ) and bipolar 
offset resistor (3.975K n ) are both intentionally set low by 25 fl 
to allow the user to externally trim-out initial errors to a very high 
degree of precision. For high speed voltage output applications 
where fast settling is required, the HA-2510/2515 is recommended 
for better than 1.2 ^s settling to ViLSB. 

UNIPOLAR VOLTAGE OUTPUT CONNECTIONS 
AND CALIBRATION 

The connections for unipolar +10V and +5V voltage output using 
an external op amp and the internal span resistors are shown in Fig- 
ure 2 and Figure 3, respectively. 

CALIBRATION - UNIPOLAR 


UNIPOLAR -STRAIGHT BINARY 
OVTO+5V OUTPUT RANGE 


DIGITAL 

INPUT 

ANALOG OUTPUT 

11 1 

10 0 

01 1 

00 0 

FS-1 LSB = 4.99878V 

y2FS - 2.50000V 

’/ 2 FS-ILSB = 2.49878V 

Zero = O.OOOOOV 


GAIN 

I R1 i 



Step 1 Offset 

• Turn all bits off (all O's) 

• Adjust R3 for zero volts output 

Step 2 Gain 

• Turn all bits on (all I's) 

• Adjust R1 for an output of FS-1 LSB 

• That is, adjust for; 

• 9.99756V for OV to +10V range 

• 4.99878V for OV to +5V range 


BIPOLAR VOLTAGE OUTPUT CONNECTIONS 
AND CALIBRATION 

The connections for Bipolar ± 5V and ± 2.5V voltage output 
using an external op amp and the internal span resistors are shown 
in Figure 4 and Figure 5, respectively. 

CALIBRATION - BIPOLAR 
Step 1 Op Amp Null 

• Short op amp output to op amp -input 


UNIPOLAR -STRAIGHT BINARY 
0VTO+10V OUTPUT RANGE 


DIGITAL 

INPUT 

ANALOG OUTPUT 

11 

1 

FS-1 LSB 

= 9.99756V 

10 

0 

y^FS 

= 5.00000V 

01 

1 

y^FS-ILSB 

= 4.99756V 

00 

0 

Zero 

= O.OOOOOV 


GAIN 



• Adjust R3 for zero volts output 
Step 2 Gain 

• Turn all bits on (all I's) record output voltage 

• Turn all bits off (all O's) record output voltage 

• Adjust R 1 till the difference between the readings 
is equal to: 

9.99756V for±5V range 
4.99878V for +2.5V range 

Step 3 Offset 

• Turn bit 1 (MSB) on, all other bits off (10. ...0) 

• Adjust R2 for zero volts output 
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OPERA TING INSTRUCTIONS (continued) 


BIPOLAR -OFFSET BINARY 
+ 5V OUTPUT VOLTAGE RANGE 


DIGITAL 

INPUT 

ANALOG OUTPUT 

11 1 

10 0 

01 1 

00 0 

+FS-1LSB =+4.99756V 

Zero = +0.00000V 

Zero-ILSB = -0.00244V 

-FS = -5.00000V 


BIPOLAR -TWO'S COMPLEMENT ** 
+5V OUTPUT VOLTAGE RANGE 


DIGITAL 

INPUT 

ANALOG OUTPUT 

01 1 

00 0 

11 1 

10 0 

+FS-1LSB =+4.99756V 

Zero = +0.00000V 

Zero-ILSB = -0.00244V 

-FS == -5.00000V 


** Invert MSB with external inverter to obtain 
two's complement coding. 


GAIN 



FIGURE 4 



BIPOLAR -OFFSET BINARY 
+2.5V OUTPUT VOLTAGE RANGE 


DIGITAL 

INPUT 

ANALOG OUTPUT 

11..... 1 

10 0 

01 .... . 1 

00 0 

+FS-1LSB =+2.49878V 

Zero ^ = +0.00000V 

Zero-ILSB = -0.00122V 

-FS = -2.50000V 


BIPOLAR - TWO'S COMPLEMENT ** 
+2.5V OUTPUT VOLTAGE RANGE 


DIGITAL 

INPUT 

ANALOG OUTPUT 

01 1 

00 0 

11 1 

10 

+FS-1LSB -+2.49878V 

Zero = +0.00000V 

Zero-ILSB = -0.00122V 

-FS = -2.50000V 


GAIN 
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INTERFACE 


1-LA.RRIS 

_/L/L/i5 semiconductor 

■ ■■ ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

Preliminary Hl~5610 

10 Bit High Speed Monolithic 


Digital-to-Analog Converter 


FEATURES 


• 

• 

MONOLITHIC CONSTRUCTION 

EXTREMELY FAST SETTLING 

. 85ns TO y 2 LSB TYP. 

• 

LOW GAIN DRIFT 

. . . .+5ppm/0CTYP. 

• 

EXCELLENT LINEARITY OVER TEMPERATURE . 

+ y2LSB MAX. 

• 

• 

DESIGNED FOR MINIMUM GLITCHES 

MONOTONIC OVER TEMPERATURE 



APPLICATIONS 


CRT DISPLAY GENERATION 
HIGH SPEED A/D CONVERTERS 
VIDEO SIGNAL RECONSTRUCTION 
WAVEFORM SYNTHESIZERS 
HIGH SPEED DATA ACQUISITION 
HIGH RELIABILITY APPLICATIONS 
PRECISION INSTRUMENTS 


DESCRIPTION 


The HI-5610 is an ultra-high speed 10 bit monolithic current out- 
put digital-to-analog converter. The fast output current settling of 
85ns to y 2 LSB of its final value is achieved using dielectric isolation 
processing to reduce internal parasitics for fast rise and fall times 
during switching. Output glitches are minimized in the HI-5610 by 
incorporating equally weighted current sources switched into an 
R-2R ladder network for symmetrical turn-on and turn-off switch- 
ing times. This creates within the chip a very uniform and constant 
thermal distribution for excellent linearity and also eliminates ther- 
mal transients during switching. High stability thin film resistor 
processing, together with laser trimming provide the HI-5610 with 
true 10 bit linearity to within! > 2 LSB maximum over operating 
temperature range. The Hl-5610's low offset and gain drift over 
the operating temperature range assures that its absolute accuracy 
when referred to a fixed 10V reference will not deviate more than 
± 1 LSB for both unipolar and bipolar operation. 


The HI-5610 is recommended as a replacement for high cost hybrid 
and modular units for increased reliability and accuracy in applica- 
tions such as CRT Displays, precision instruments and data acquisi- 
tion system requiring through-put rates as high as 12mHz for full 
range transitions. Its small size makes it an ideal choice as the 
essential part of high speed A/D converter designs or as a building 
block in high speed or high resolution industrial process control 
systems. The HI -5610 is also ideally suited for aircraft and space 
instrumentation where operation over a wide temperature range is 
required. 

The HI-5610-5 is specified for operation over O^C to +750C, the 
HI-5610-2 and HI-5610-8 over -550C to +1250C. Processing to 
MIL-STD-883A class B screening is available by selecting the 
HI-5610-8. All are available in a hermetically sealed 24 lead dual- 
in-line package. 


FUNCTIONAL DIAGRAM 


PINOUT 


TTL/CMOS 

LOGIC 

LEVEL BIT 1 IN 

GND V+ SELECT (MSB) 2 3 

® (p ^ 


@ @ @ @ @ 


VreF (HI IN) 



DIGITAL INPUT LEVEL SHIFTERS & SWITCH DRIVERS 


200 5 200 5 200 5 200 5 2005 200 5 2005 100 


100 100 100 100 100 100 100 1TO 



CONTROL 

-AMP 


JL |3.5K |3.5K |3.5K |3.5K |3.5K |3.5K |3.5K |3.5K |3.5K |3.5K |3.5K | 3.5K 

CCOMP ^ ^ ^ ^ ^ ® ^ ^ ^ 

(LOIN) ^ V 


Vps+ 1 

CMOS/TTL , 
LOGIC SELECT ^ 
*Vref(LOIN) 3 
NC 4 
VreF (HI IN) 5 
Vps- 6 
BIPOLAR R IN 7 
BIPOLAR ROUT 8 
IDACOUT 9 
SPAN R 10 
SPAN R n 
*GNO 12 



24 GIT 1 (MSB) IN 
23 BIT 2 IN 
22 BIT 3 IN 
21 BIT 4 IN 
20 BIT 5 IN 
19 GIT6IN 
18 BIT 7 IN 
17 BIT8IN 
16 BIT 9 IN 
15 BIT10IN 
14 NC 

13 COMP. CAP** 


• Pin 3 connected to bottom case for high 
frequency shielding. 

‘ • For high speed operation, connect 0.01 JUF 
between Pin 13 and GND. Otherwise, 
leave Pin 1 3 open. 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS (Referred to Ground)1 


Power Supply Inputs 

Vps+ 

Vps" 

+20V 

-20V 

Power Dissipation Pd, Package 

lOOOmW 

Reference Inputs 

VREF (Hi) 

± Vps 

Dperating Temperature Range 


VREF(Lo) 

OV 

Hl-5610-2 

HI-5610-5 

-550Cto+1250C 
OOC to +750C 

Digital Inputs 

Outputs 

Bits 1 - 12 

CMOS/TTL Logic Select 

Pins 7, 8, 10, 11 

Pin 9 

-1V.+12V 

-1V,+12V 

± Vps 
+Vps, -5V 

HI-5610-8 

Storage Temperature Range 

-550C to+1250C 

-650C to+150OC 


ELECTRICAL CHARACTERISTICS (@ +250C, Vps+, = +5V, Vps- = -15V, Vref = +10V, pin 2 ground 

unless otherwise noted) 




HI-56J0-2 

HI-5610-8 

HI-5610-5 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 

Digital Inputs (2) 









TTL Logic Input Voltage (3) 









Logic"!" 

Full 

2.0 



2.0 



V 

Logic "0" 

Full 



0.8 



0.8 

V 

Input Current 









Logic "1" 

Full 


20 

100 


20 

100 

nA 

Logic "0" 

Full 


-50 

-100 


-50 

-100 

/uA 

CMOS Logic Input Voltage (4) 









Logic "1” 

Full 

0.7Vps+ 



0-7 Vps+ 



V 

Logic "0" 

Full 



0.3 Vps+ 



0.3Vps+ 

V 

Input Current 









Logic "1" 

Full 


20 

100 


20 

100 

nA 

Logic "0" 

Full 


-50 

-100 


-50 

-100 

/uA 

Reference Input 









Input Resistance 



8K 



8K 


n 

Input Voltage (IquT = 5mA + 20%) 



+10 



+ 10 


V 

TRANSFER CHARACTERISTICS 

Resolution 

Full 



10 



10 

Bits 

Nonlinearity (5) 

250 c 



± y^ 



+ % 

LSB 

Differential Nonlinearity (5) 

250 c 



+% 



±'h 

LSB 

Relative Accuracy (6) 









Gain Error 








(9) 

(Input Code 11. ...1) 



+ 0.05 



+ 0.05 


% FSR 

Unipolar Offset Error 









(Input Code 00. ...0) 



+ 0.05 



+ 0.05 


% FSR 

Bipolar Offset Error 









(Input Code 00.. ..0) 



+ 0.05 



+ 0.05 


% FSR 

(Adjustable to zero, see Figure 

4,5) 








Adjustment Range 









Gain 



+ 0.25 



+ 0.25 


% FSR 

Bipolar Offset 



+ 0.25 



+ 0.25 


% FSR 

-Temperature Stability 









Gain Drift 

Full 


±5 



+ 5 


. ppm/oc 

Unipolar Offset Drift 

Full 


+ 3 



+ 3 


ppm/oC 

Bipolar Offset Drift 

Full 


+ 3 



+ 3 


ppm/oc 

Differential Nonlinearity 

Full 


+ 2 



+ 2 



ppm/oc 

MONOTONICITY - GUARANTEED OVER FULL OPERATING TEMPERATURE RANGE 

Settling Time to ’/ 2 LSB (5) 









From all O’s to all 1's 



85 



85 


ns 

From all 1's to all O's 



85 



85 


ns 

Major Carry Switching to 90% Complete 



40 



40 


ns 


Ui 

o 

< 

UL 

ff 

III 

H 
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SPEC/FICA T/ONS (continued) 


III 

O 

< 

IL 

K 

III 

H 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

Power Supply Sensitivity (5) 









Vps+ = +5V, Vps- = -13.5V to -16.5V 









Gain 

(Input Code 1 1....1) 

Unipolar Offset 

(Input Code 00.. ..0) 

Bipolar Offset 



+ 0.5 

±2 


±0.5 

±2 

ppm of 

(Input Code 00.. ..0) 



±1.5 



±1.5 


FSR/%Vps 

Vps-=-15V, Vps+ = 4.5V to 5.5V 









Gain 

(Input Code 1 1....1) 

Unipolar Offset 

(Input Code 00....0) 

Bipolar Offset 

, 


±0.5 

±1 


±0.5 

±1 


(Input Code 00. ...0) 



±1.5 



±1.5 



OUTPUT CHARACTERISTICS 

Output Current 









Unipolar 



-5.0 



-5.0 


mA 

Bipolar 



±2.5 



±2.5 


mA 

Output Resistance 



200 



200 


n 

Output Capacitance 



20 



20 


pF 

Output Voltage Range (7) 









Unipolar 



+5 



+5 


V 



+2.5 



+2.b 


V 

Bipolar 



±2.5 



±2.5 


V 



±1.25 



±1.25 


V 

Output Compliance Limit (5) 


-3 


+10 

-3 


+10 

V 

Output Compliance Voltage (5) 

Full 


±1.5 



±1.5 


V 

Output Noise Voltage (8) 









0.1Hz to 100Hz 



10 



10 


pVp-p 

0.1Hz to 1MHz 



100 



100 


^Vp-p 

POWER REQUIREMENTS 

Vps+ (4) 

Full 

4.5 

5 

15 

4.75 

5 

15 

V 

Vps- 

Full 

13.5 

15 

16.5 

13.5 

15 

16.5 

V 

lps+ (All I's or all O's in 

250C 


9 



9 


mA 

(10) either TTL or CMOS Mode) 

Full 


20 



20 


mA 

Ips- (Same as above) 

250C 


25 



25 


mA 

(10) 

Full 


30 



30 


mA 


26 
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NOTES 


1. Absolute maximum ratings are limiting values, applied individ- 
ually, beyond which the serviceability of the circuit may be 
impaired. Functional operation under any of these conditions 
is not necessarily implied. 

2. The HI-5610 accepts digital input codes in binary format and 
may be user connected for any one of three binary codes. 
Straight binary, offset binary, or two's complement binary. 
(See operating instructions) 

3. For TTL and DTL compatibility connect +5\/ to pin 1 and 
ground pin 2. The \/ps+ tolerance isi10% for HI-5610-2, -8. 
And± 5% for HI-5610-5. 

4. For CMOS compatibility connect digital power supply 
(+4.5V < Vqq < +10V) to pin 1 and short pin 2 to pin 1. 

DEFINITIONS OF SPECIFICATIONS 


ACCURACY 

NONLINEARITY - Nonlinearity of a D/A converter is an import- 
ant measure of its accuracy. It describes the deviation from an 
ideal straight line transfer curve drawn between zero (all bits OFF) 
and full scale (all bits ON). 

DIFFERENTIAL NONLINEARITY - For a D/A converter, it is 
the difference between the actual output voltage change and the 
ideal (1LSB) voltage change for a one bit change in code. A Diff- 
erential Nonlinearity of ± 1LSB or less guarantees monotonicitiy; 
i.e., the output always increases and never decreases for and in- 
creasing input. 

SETTLING TIME 

Settling time is the time required for the output to settle to with- 
in the specified error band for any input code transition. It is 
usually specified for a full scale or major carry transition 
(01 1 to 10 0 or vice versa) 

DRIFT 

GAIN DRIFT - The change in full scale analog output over the 
specified temperature range expressed in parts per million of full 
scale range per OQ (ppm of FSR/OC). Gain error is measured with 
respect to +25^0 at high (T^) and low (Tl) temperatures. Gain 
drift is calculated for both high (Th -250C) and low ranges (+25^0 
- Tl) by dividing the gain error by the respective change in temper- 
ature. The specification is the larger of the two representing worst 
case drift. 

OFFSET DRIFT - The change in analog output with all bits OFF 
over the specified temperature range expressed in parts per million 

OPERATING INSTRUCTIONS 


DECOUPLING AND GROUNDING 

For best accuracy and high speed performance, the grounding and 
decoupling scheme shown in Figure 1 should be used. Decoupling 
capacitors should be connected close to the HI-5610 (preferrably to 
the device pin) and should be tantalum or electrolytic bypassed 
with ceramic types for best high frequency noise rejection. 


5. See definitions. 

6. Using an external op amp with internal span resistors and 
24.9 ± 1% external trim resistors in place of potentiometers 
R1 and R2. These errors are adjustable to zero using R1 and 
R2. (See operating instructions) 

7. Using an external op amp and internal span resistors. (See 
operating instructions for connections) 

8. Specified for digital input in all '1's or all 'O's. 

9. FSR is "Full Scale Range" and is 5V for ± 2.5V range, 2.5V 
for ± 1.25V range, etc., or 5mA (± 20%) for current output. 

10. After 30 seconds warm-up. 


of full scale range per (ppm of FSR/OC). Offset error is measur- 
ed with respect to +25^0 at high (Th) and low (Tl) temperatures. 
Offset Drift is calculated for both high (Th -250C) and low (+25^0 
-Tl) ranges by dividing the offset error by the respective change 
in temperature. The specification given is the larger of the two, 
representing worst case drift. 

POWER SUPPLY SENSITIVITY 

Power Supply Sensitivity is a measure of the change in gain and off- 
set of the D/A converter resulting from a change in -15V, +5V or 
+15V supplies. It is specified under DC conditions and expressed as 
parts per million of full scale range per percent of change in power 
supply (ppm of FSR/%). 

COMPLIANCE 

Compliance voltage is the maximum output voltage range that can 
be tolerated and still maintain its specified accuracy. Compliance 
limit implies functional operation only and makes no claims to 
accuracy. 

GLITCH 

A glitch on the output of a D/A converter is a large transient spike 
resulting from unequal internal ON-OFF switching times. Worst 
case glitches usually occur at half-scale or the major carry code 

transition from 011 1 to 100 0 or vice versa. For example, 

if turn ON is greater than turn OFF for 011 1 to 100 0, an 

intermediate state of 000 0 exists, such that, the output momen- 

tarily glitches to zero output. Matched switching times and fast 
switching will reduce glitches considerably. 


CMOS/TTL I 

LOGIC SELECT I 1 2 I 

SEE NOTE 3, 4 

0.01 
1/iF 




IMF 




FIGURE 1 
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OPERATING INSTRUCTIONS (continued) 


HIGH PERCISIOIM PERFORMANCE 

The output accuracy of the HI-5610 depends mainly on the accur- 
acy of the voltage applied to the VREF input of HI-5610 and it can 
be described roughly as VREF/8Kf2 = T4 full scale output current. 
This means the output of HI-5610 will change whenever VREF 
varies. For high precision performance a precision +10V voltage 
reference with reasonably low temperature coefficient such as HA- 
1600 is highly recommended. For voltage output operation use an 
external op amp as current-to-voltage converter and the HI-5610 
internal scaling resistors as feedback elements for optimum accuracy 
and temperature coefficient. The selected op amp should have a good 
front-end temperature coefficient such as HA-2600/2605 with off- 
set voltage and offset current tempco's of 5MV/OC and InA/oC, 
respectively. The input reference resistor (7.975K n ) and bipolar 
offset resistor (3.975K VL ) are both intentionally set low by 25 H 
to allow the user to externally trim-out initial errors to a very high 
degree of precision. For high speed voltage output applications 
where fast settling is required, the HA-2510/2515 is recommended 
for better than 1 y. s settling to l^LSB. 

UNIPOLAR VOLTAGE OUTPUT CONNECTIONS 
AND CALIBRATION 

The connections for unipolar +5V and +2.5V voltage output using 
an external op amp and the internal span resistors are shown in Fig- 
ure 2 and Figure 3, respectively. 

CALIBRATION - UNIPOLAR 

Step 1 Offset 

• Turn all bits off (all O's) 

• Adjust R3 for zero volts output 

Step 2 Gain 

• Turn all bits on (all Ts) 

• Adjust R1 for an output of FS-TLSB 
That is, adjust for: 

4.99512V for OV to +5V range 
2.49756V for OV to +2.5V range 


UNIPOLAR -STRAIGHT BINARY 
OVTO+5V OUTPUT RANGE 


OIGITAL 

INPUT 

ANALOG OUTPUT 

11 

1 

FS-1LSB 

= 4.99512V 

10 

0 

y^FS 

= 2.50000V 

01 

1 

y 2 FS- 1 LSB 

= 2.49512V 

00 

0 

Zero 

= o.ooooov 


GAIN 



UNIPOLAR -STRAIGHT BINARY 
OV TO+2.5V OUTPUT RANGE 


DIGITAL 

INPUT 

ANALOG OUTPUT 

11 

1 

FS- 1LSB 

= 2.49756V 

10 

0 

’/zFS 

= 1.25000V 

01 

1 

y2FS-1LSB 

= 1.24756V 

00 

0 

Zero 

= O.OOOOOV 


GAIN 



BIPOLAR VOLTAGE OUTPUT CONNECTIONS 
AND CALIBRATION 

The connections for Bipolar ± 2.5V and ± 1.25V voltage output 
using an external op amp and the internal span resistors are shown 
in Figure 4 and Figure 5, respectively. 

CALIBRATION -BIPOLAR 
Step 1 Op Amp Null 

• Short op amp output to op amp -input 

• Adjust R3 for zero volts output 

Step 2 Gain 

• Turn all bits on (all I's) record output voltage 

• T urn all bits off (all O's) record output voltage 

• Adjust R 1 till the difference between the readings 
is equal to: 

4.99512V for±2.5V range 
2.49756V for±1.25V range. 

Step 3 Offset 

• Turn bit 1 (MSB) on, all other bits off (10....0) 

• Adjust R2 for zero volts output 


728 


©iC MASTER 1979 







OPERATING INSTRUCTIONS (continued) 


BIPOLAR - OFFSET BINARY 
+ 2.5V OUTPUT VOLTAGE RANGE 


DIGITAL 

INPUT 

ANALOG OUTPUT 

11 1 

10 0 

01 1 

00 0 

+FS-1LSB =+2.495 12V 
ZERO =+0.00000V 

Zero - 1 LSB = -0.00488V 
-FS = -2.50000V 

BIPOLAR TWO'S COMPLEMENT ** 

+ 2.5V OUTPUT VOLTAGE RANGE 

DIGITAL 

INPUT 

ANALOG OUTPUT 

01 1 

00 0 

11 1 

10 0 

+FS-1LSB =+2.49512V 
Zero = +0.00000V 

Zero -1 LSB = -0.00488V 
-FS = -2.50000V 

** Invert MSB with external inverter 
to obtain two's complement coding. 

BIPOLAR -OFFSET BINARY 
+ 1.25V OUTPUT VOLTAGE RANGE 

DIGITAL 

INPUT 

ANALOG OUTPUT 


+FS-1LSB =+1.24756V 
Zero = +0.00000V 

Zero - 1 LSB = -0.00244V 
-FS = -1.25000V 

BIPOLAR - TWO'S COMPLEMENT ** 

± 1.25V OUTPUT VOLTAGE RANGE 

DIGITAL 

INPUT 

ANALOG OUTPUT 

01 ..... 1 

00 0 

11 1 

10 

+FS-1LSB =+1.24756V 
Zero = +O.OOOOOV 

Zero -1 LSB = -0.00244V 
-FS = -1.25000V 


SALES OFFICES- 


2016 QUAIL STREET 
NEWPORT BEACH. CALIF. 92660 
(714) 540-2176 

SUITE 300 
625 ELLIS STREET 
MOUNTAIN VIEW. CALIF. 94043 
(415) 964-6443 

SUITE 115 

2020 WEST MCNAB ROAO 
FT. LAUDERDALE. FL. 33309 
(305) 971-3200 


SUITE 508 

2355 S. ARLINGTON HTS. RD.' 
ARLINGTON HTS.. ILL. 60005 
(312) 437-4712 

SUITE 301 

177 WORCESTER STREET 
WELLESLEY HILLS. MASS. 02181 
(617) 237-5430 

SUITE 519 
2850 METRO DRIVE 
BLOOMINGTON. MINN. 55420 
(612) 854-3484 


535 8ROADHOLLOW ROAD 
MELVILLE, L.L.N.Y. 11746 
1516) 249-4500 

SUITE 100 

4972 NORTHCUTT PLACE 
DAYTON. OHIO 45414 
(513) 226-0636 

SUITE 325 

650 E. SWEOESFORO ROAO 
WAYNE. PENN. 19087 
(215)687-6680 


GAIN 



FIGURE 4 


GAIN 



SUITE 7G 

777 S. CENTRAL EXPRESSWAY 
RICHARDSON. TEXAS 75080 
(214) 231-9031 

P.O. BOX 883 
MELBOURNE, FL. 32901 
(305) 724-7000 
TWX-510-959-6259 
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HARRIS SEMICONDUCTOR RESERVES THE RIGHT TO CHANGE AT ANY TIME THE INFORMATION CONTAINED HEREIN. 
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Harris Semiconductor 


l-iATRRIS 

__/L/L/i5 semiconductor 

■ m ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

HI-5608 

8-Bit High Speed Monolithic 

Advance Information 

Digital-to-Analog Converter 


Ui 

o 


u 


FEATURES 


• MONOLITHIC CONSTRUCTION 

• EXTREMELY FAST SETTLING 45ns TO ’/z LSB (TYP) 

• LOW GAIN DRIFT 10ppm/oc (TYP) 

• LINEARITY GUARANTEED OVER TEMPERATURE ’/a LSB (MAX) 

• GAIN SETTLING AND FEEDBACK RESISTORS ON CHIP 

• MONOTONICITY GUARANTEED OVER TEMPERATURE 

• DESIGNED FOR MINIMUM GLITCHES 

• 16-PIN HERMETIC PACKAGE 


PINOUT 


VreF (Hi iN).2 


BIPOLAR IN 4 
IDACOUTB 


TOP VIEW 



16 BIT 1 (MSB) IN 


9BIT8(LSB)IN 


DESCRIPTION 


The HI-5608 is an ultra-high speed 8-bit monolithic current output digital-to-analog converter. The fast output current settling 
of 45ns to y?. LSB of its final value is achieved using dielectric isolation processing to reduce internal parasitics for fast rise and fall 
times during switching. Output glitches are minimized in the HI-5608 by incorporating equally weighted current sources switch- 
ed into an R-2R ladder network for symetrical turn-on and turn-off switching times. This creates within the chip a very uniform 
and constant thermal distribution for excellent linearity and also eliminates thermal transients during switching. High stability 
thin film resistor processing, together with laser trimming provide the HI-5608 with guaranteed true 8-bit linearity to within 
±14 LSB maximum over operating temperature range. The Hl-5608's low offset and gain drift over the operating temperature 
range assures that its absolute accuracy when referred to a fixed 10V reference will not deviate more than ± 3/8 LSB for both 
unipolar and bipolar operation. 


The HI-5608 is recommended as a replacement for high cost hybrid and modular units for increased reliability and accuracy in 
applications such as CRT display, and data acquisition systems requiring through-put rates as high as 20MHz for full range tran- 
sitions. Its small size makes it an ideal choice as the essential part of high speed A/D converter designs or as a building block in 
high speed industrial process control systems. The HI-5608 is also ideally suited for aircraft and space instrumentation where 
operation over a wide temperature range is required. 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HD-0165 

Keyboard Encoder 


FEATURES 


• STROBE OUTPUT 

• KEY ROLLOVER OUTPUT 

• EXPANDABLE: 2 PACKAGES REQUIRED FOR FULL 

TELETYPEWRITER, EIGHT-BIT ENCODING 

• SINGLE +5.0V SUPPLY REQUIRED 

• DTL/TTL OUTPUTS 

• MONOLITHIC RELIABILITY 


APPLICATIONS 


• MICROPROCESSOR DATA ENTRY (16 KEY TO 

HEX CODE) 

• BCD DATA ENTRY 


DESCRIPTION 


The HD-0165 Keyboard Encoder is a 16 line to four-bit parallel 
encoder intended for use with manual data entry devices such as 
calculator or typewriter keyboards. In addition to the encoding 
function, there is a Strobe output and a Key Rollover output 
which energizes whenever two or more inputs are energized 
simultaneously. Any four-bit code can be implemented by 
proper wiring of the input lines. Inputs are normally wired 
through the key switches to the +5.0V power supply. Full 
typewriter keyboard encoding up to eight bits can be accomp- 
lished with two Encoder circuits by the use of double pole key 
switches or single pole switches with two isolation diodes per 
key. Outputs will interface with all popular DTL and TTL logic 
families. The circuit is packaged in a hermetic 24-pin dual-in- 
line package and operates over the temperature range of QOC 
to +750C. 


• TYPEWRITER TYPE KEYBOARDS 


• CONTROL PANELS 


PINOUT 


EOUIVALENT CIRCUITS 


Vcc 1 

PARALLEL J^OUT 3 2 

BINARY Lout 4 3 

STROBE 4 
#16 INPUT 5 
15 " 6 


Top View 


Package Code 4K 


24 KRO 
23 GND 

22 OUT l1 PARALLEL 
21 0UT2J BINARY 
20 1 INPUT 



6 — 

— 19 

2 



7 — 

- 18 

3 



8 — 

— 17 

4 



9 — 

-16 

5 



10 — 

- 15 

6 



11 — 

— 14 

7 



12- 

— 13 

00 

" 




— CT A I 

KEYBOARD 



ANY OUTPUT 


EQUIVALENT RESISTORS FOR OTHER 
INPUTS ARE BETWEEN THESE TWO VALUES 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage +7.0V 

Input Voltage +5.5V 

Output Voltage +5.5V 


Output Current 30mA 

Storage Temperature -65°to+150°C 

Operating Temperature (Case) 0°C to +75°C 


ELECTRICAL CHARACTERISTICS 


III 

a 

< 

IL 

flC 

III 

H 

Z 


Test Conditions: Vr 


+5.0V ± 5% 


Tc3je=0»Cto+75“C 

Unless otherwise specified 


PARAMETER 


Input Current 


D.C. Output Voltage 


Power Supply Current 


A.C. Skew Time (Note 1) 


17 mA 


-J 

o 

> 


+0.2 

+0.4 

V 




+0.4 

^OH 

+2.4 

+4.0 



'cc 



52 

mA 

■CCM 



88 

mA 

Tsk 


80 

i 

200 

ns 


TEST CONDITIONS 


V|,yj = +5.0V 

V|h = +4.5V lgi_=10mA 

V|h = +3.5V Iql = 3.2mA 

V||_ = Open Circuit, I qh = -240yA 

One Input at +5. 25V 

All Inputs at +5. 25V 

TCase = 25°C 

Vcc = V,n-5.0V, 

Cl < 50pF 


NOTE: (1 ) Skew time is the maxim um t ime d ifferential between propagation delay times of any 

outputs including strobe and 


TRUTH TABLE 

















1 2 

3 

4 

5 

6 

7 

8 

INPUTS 

9 

10 

11 

12 

13 

14 

15 

16 

L L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L • 

L 

L 

L H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L L 

L 

■ L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

t 

L 

L 

L 

L L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L L L L L 

ANY TWO OR MORE HIGH 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 


OUTPUT^ _ 
^ 2 3 4 St. K| 

H H H H H H 

H H H H L H 

L H H H L H 


H H L 
L H L 
H L L 
L L L 
H H H 
L H H 
H L H 
L L H 


H L H 
L L H 
H H L 
L H L 


X X X X L L 


INPUTS L = Open Circuit or < +1.0V H = > +4.5V Current Source 
OUTPUTS: L = < +0.4V H = > +2.4V X = Erroneous Data 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HD-6431 


CMOS THREE-STATE 
LATCHING BUS DRIVER 


Features 


SINGLE POWER SUPPLY 
HIGH NOISE IMMUNITY 
INDUSTRIAL AND MILITARY GRADES 

DRIVE CAPACITY 300pF 

SOURCE CURRENT 4inA 

SINK CURRENT 6mA 

PROPAGATION DELAY 65nsec @ 5V 


Description 

The HD-6431 is a self-aligned silicon gate CMOS Latching Three-State 
Bus Driver. This circuit consists of 6 non-inverting latching drivers with 
separate input and output. A high on the strobe line L allows data to go 
through the latches and a transition to low latches the data. A high on 
the Three-State control E forces the buffers to the high impedance mode 
without disturbing the latched data. New data may be latched in while 
the buffers are in the high irripedance mode. 


Functional Diagram 


6y 5a 


5y 4a 



lL 1 

IaI^ 2 

2A[;t 

2y[_ 5 

3a[^ 6 

3y[]^ 7 
GNOC" 8 


1 

\j 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


SM^Y 


DATA PORT 



X Hl-Z* 
X Hl-Z 
X 

L L 

H H 


* Data is latched to the value 
of the last input 
X = Don't Care 
Hl-Z = High Impedance 
^ = Transition from High to 
Low level 



111 

o 

< 

IL 

ce 

lU 

H 


1Y 2a 


2y 3a 
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Specifications H[l-6431A 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

+12.0V 

Input or Output Voltage Applied 

GND-0.3V to VCC+0.3V 

Storage Temperature Range 

-650C to +150OC 

Operating Temperature Range 


Industrial HD-6431A-9 

-40OC to +850C 

Military HD-6431 A-2 

-55oCto +1250C 

Operating Voltage Range 

+4 to +1 IV 


ELECTRICAL CHARACTERISTICS 

Vcc = 1QV + 10%; Ta = Industrial or Military 


SYMBOL 

PARAMETER 

MIN 

MAX 

UNITS 

TEST CONDITIONS 

V|H 

Logical "1" Input Voltage 

70% Vcc 


V 


V|L 

Logical "0" Input Voltage 


20% Vcc 

V 


l|L 

Input Leakage 

-10 

10 

)UA 

0V<V|M <Vcc 

Vqh 

Logical "1" Output Voltage 

Vcc -0-4 


V 

lOH ~ -8.0mA, 

E = Low 

Vql 

Logical “O” Output Voltage 


0.4 

V 

■ OL “ 12mA 

E = Low 

•o 

Output Leakage 

-10 

10 

jUA 

o^<vo<vcc- 

E = High 

'cc 

Supply Current 


100 

jUA 

V|N = Vcc O'' GND, 

Vcc= 11V 

C|N 

Input Capacitance* 


5 

PF 

V|N = OV; Ta = 250C; 
f = 1MHz 

Co 

Output Capacitance* 


15 

PF 

V|M = OV; Ta = 250C; 
f = 1MHz 


* Guaranteed and sampled, but not 100% tested. 


Cl = 300pF 



Vcc = 10.0V 0 
250C 

Vcc = 10.0V + 10% 

Ta = Indust, or Mil. 


SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

MAX 

UNITS 

tPD 

Propagation Delay 


35 


45 

ns 

tEN 

Enable Time 


35 


45 

ns 

IDIS 

Disable Time 


35 


45 

ns 

ISET 

Input Set Up Time 

10 


10 


ns 

tHOLD 

Input Hold Time 

10 


10 


ns 

tpw 

Pulse Width 

15 


20 


ns 


Output Rise Time 


30 


40 

ns 

tp 

Output Fall Time 


20 


30 

ns 


NOTE 0 All devices guaranteed at worst case limits. Room temperature, 
10V data provided for information-not guaranteed. 
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Specifications HD-6431 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

+8.0V 


Input or Output Voltage Applied 

GND -0.3V to Vcc +0.3V 


Storage Temperature Range 

-65oCto+150OC 


Operating Temperature Range 



Industrial HD-6431-9 

-40OC to +850C 


Military HD-643 1-2 

-550Cto+1250C 


Operating Voltage Range 

+4 to +7V 

- 



ELECTRICAL CHARACTERISTICS 

Vcc ~ 5.0\/ + 10%; Ta = Industrial or Military 


SYMBOL 

PARAMETER 

MIN 

V|H 

Logical "1" Input Voltage 

70% Vcc 

V|L 

Logical “0" Input Voltage 


l|L 

Input Leakage 

-1.0 

VOH 

Logical "1" Output Voltage 

Vcc “0-4 

VoL 

Logical "0" Output Voltage 


•o 

Output Leakage 

-1.0 

•cc 

Supply Current 


ClN 

Input Capacitance* 

1 

Go 

Output Capacitance* 



20% Vcc 

1.0 


TEST CONDITIONS 


0V< VjN <Vcc 
*OH " -4.0mA, 

E = Low 
Iql ~ 6.0mA 
E = Low 

0V< Vq <Vcc. 

E = High 

V|N ^CC O'" GND, 
Vcc = 5.5V 
ViN = OV; Ta = 250G; 
f = 1MHz 

V|N = 0V;Ta = 250C; 
f = 1MHz 


Guaranteed and sampled, but not 100% tested. 


Cl = 300pF 



PARAMETER 


Propagation Delay 
Enable Time 
Disable Time 
Input Setup Time 
Input Hold Time 
Pulse Width 
Output Rise Time 
Output Fall Time 


Vcc = 

5.0V 0 

Vcc = 5.0V ± 10% 

250C 

Ta = Indus, or Mil. 

MIN 

MAX 

MIN 

MAX 


65 


75 


80 


90 


80 


90 

15 


15 


15 


15 


25 


30 



80 


90 


70 


80 



NOTE (l) All devices guaranteed at worst case limits. Room temperature, 
5V data provided for information-not guaranteed. 
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Switching Waveforms 



OUTPUT TEST CIRCUIT OUTPUT TEST CIRCUIT 


FOR PROPAGATION DELAYS FOR THREE-STATE DELAYS 


DECOUPLING CAPACITORS 


The transient current required to charge the load capacitance is given by Ij = C Assuming that all outputs may 

dt 


change state at the same time and that ^ is constant; Ij = (l Cl) [ ] 69- [^R = 80ns, Vcc = 5.0V, each 

dt VtR or tp / 

/ _i9\5.0x0.8 1 

Ci_ = 300pF, Ij = (4) (300 X 10 -= 90mA. This current spike may cause a large negative voltage 

' ^ 80 X 10-9 -* 

spike on VcC- vvhich if it becomes a diode drop less than any input, may cause the device to latch up. It is recom- 
mended that a 0.1 piF ceramic disk decoupling capacitor be placed between Vqc 3nd GND at each device to filter 
out this noise. 



Cu(pF) Cl(pF) 

FIGURE 1 FIGURE 2 


The above example will illustrate the calculation of a more useful propagation delay. The system in this example uses 
a 5 volt supply with a tolerance of ±10%, an ambient temperature of as high as 1250C, and a calculated load capacit- 
ance of 150pF. This application requires the HD-6431-2. The table of A.C. specs shows that tpD at 4.5V and 1250C 
is 75nsec. Use the graph in Figure 1 to get the degradation multiple for 150pF. The number shown is 0.84. The adjust- 
ed propagation delay, to the 10% or 90% point, is therefore 75 x 0.84 or 63nsec. To obtain the rise and fall times 
check the A.C. specs for the rise and fall times at 4.5V and 1250C to obtain a worst case rise time of 90nsec. Use 
Figure 2 to find it's degradation multiple to be 0.65. The adjusted rise time is, therefore, 90 x 0.65 or 58nsec. To 
obtain the standard 50% to 50% propagation delay, add the adjusted propagation delay to half of the adjusted rise time 
to get a propagation delay of 92nsec. The rise time was used here because it is always the worst case. 





Features 


HD-6432 

CMOS BI-DIRECTIONAL 
BUS DRIVER 

Pinout 


• SINGLE POWER SUPPLY 

• HIGH NOISE IMMUNITY 

• INDUSTRIAL AND MILITARY GRADES 

• DRIVE CAPACITY 300pF 

• SOURCE CURRENT 4mA 

• SINK CURRENT .......... 6mA 

• PROPAGATION DELAY 45nsec @ 5V 


Description 

The HD-6432 is a self-aligned silicon gate CMOS bi-directional bus driver. 
This circuit consists of 12 drivers organized as 6 bi-directional pairs. 
Four enable lines select drive direction or Three-State mode. 


TOP VIEW 


iaC 

1 

u 

18 

H^CC 

’bC 

2 

17 


2Aa 

3 

16 

H^ab 

2bC 

4 

15 

]6a 

3a[I 

5 

14 



6 

13 


Eba[I 

7 

12 


EbaC 

8 

11 

^9 

gndC 

19 

10 

□ 4b 




Truth Table 


CONTROL 

INPUTS 

DATA PORT 

STATUS 

Eab 

Eab 

EbA 

Era 

A B 

L 

X 

H 

L 

O 1 

X 

H 

H 

L 

0 1 

H 

L 

X 

H 

1 0 

H 

L 

L 

X 

1 0 

L 

X 

L 

X 

ISOLATED 

X 

H 

X 

H 

ISOLATED 

L 

X 

X 

H 

ISOLATED 

X 

H 

L 

B 

ISOLATED 

H 

L 

H 

91 

NOT 




■i 

ALLOWED 


I = Input, O = Output, X = Don't Care 


(8) I 

EBA 
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Specifications HD-6432A 


ABSOLUTE MAXIMUM RATINGS 


III 

O 

< 

IL 

flC 

u 


Supply Voltage 

+12.0V 

Input or Output Voltage Applied 

GND-0.3Vto VCC+0.3V 

Storage Temperature Range 

-650C to +150OC 

Operating Temperature Range 


Industrial HD-6432A-9 

-40oCto+85oc 

Military HD-6432A-2 

- 550 c to +I 250 C 

Operating Voltage Range 

+4 to +1 IV 


ELECTRICAL CHARACTERISTICS 

Vcc = 10V + 10%; Ta = Industrial or Military 


SYMBOL 

PARAMETER 

MIN 

MAX 

UNITS 

TEST CONDITIONS 

V|H 

Logical "1" Input Voltage 

70% Vcc 


V 


V|L 

Logical "0" Input Voltage 


20% Vcc 

V 


l|L 

Input Leakage 

-10 

10 

flA 

0V<V|N<Vcc 

Vqh 

Logical "1” Output Voltage 

Vcc 


V 

lOH ^ -8.0mA, 

Vql 

Logical "0" Output Voltage 


0.4 

V 

Iql ~ 12mA 

Iq 

Output Leakage 

-10 

10 

/HA 

0V<Vo<Vcc, 

EaB = EbA = Low 

•cc 

Supply Current 


100 

/UA 

V|N ^CC or GND, 

Vcc = 11V 

C|N 

Input Capacitance* 


5 

PF 

V|M = OV; Ta = 25 OC; 


(except I/O) 




f = 1 MM7 

C|/0 

I/O Capacitance* 


20 

PF 

V|N =0V;Ta = 25OC; 
f = 1MHz 


* Guaranteed and sampled, but not 100% tested. 


Cl = 300pF 



Vcc = 10.0 V ® 
250 c 

Vcc = 10.0V + 10% 

Ta = Indust, or Mil. 


1 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

MAX 

UNITS 

tPD 

Propagation Delay 


35 


45 

ns 

lEN 

Enable Time 


40 


50 

ns 

tois 

Disable Time 


75 


85 

ns 


Output Rise Time 


40 


50 

ns 

tp 

Output Fall Time 


35 


45 

ns 


NOTE^: All devices guaranteed at worst case limits. Room temperature, 
10V data provided for information-not guaranteed. 
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Specifications HD-6432 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

+8.0V 

Input or Output Voltage Applied 

GND -0.3V to Vcc +0.3V 

Storage Temperature Range 

-650Cto +150OC 

Operating Temperature Range 


Industrial HD-6432-9 

-40OCto+85OC 

Military HD-6432-2 

-55oCto +1250C 

Operating Voltage Range 

+4to+7V 


ELECTRICAL CHARACTERISTICS 


Vcc “ 5.0V + 10%; T/\ = Industrial or Military 


SYMBOL 

PARAMETER 

MIN 

MAX 

UNITS 

TEST CONDITIONS 

V|H 

Logical "1" Input Voltage 

70% Vcc 


V 


VlL 

Logical "0" Input Voltage 


20% Vcc 

V 


l|L 

Input Leakage 

-1.0 

1.0 

JUA 

0V<V|N<Vcc 

VOH 

Logical “1" Output Voltage 

Vcc -0-4 


V 

lOH ~ -4.0mA 

VoL 

Logical ”0" Output Voltage 


0.4 

V 

•OL ^ 6.0mA 

'o 

Output Leakage 

-1.0 

1.0 

JUA 

0V<Vo<Vcc, 

EaB = EbA = Low 

•cc 

Supply Current 


10 

JUA 

V|N = Vcc or GND, 

Vcc = 5.5V 

C|N 

Input Capacitance* 


5 

PF 

V|N = OV; Ta = 250C; 


(except I/O) 




f = 1MHz 

C|/o 

I/O Capacitance* 


20 

pF 

V|N = OV; Ta = 250C; 
f = 1MHz 


Ul 

a 

< 

IL 

K 


TT 



* Guaranteed and sampled, but not 100% tested. 


Cl = SOOpF 



Vcc = 5.0V 0 
250C 

Vcc = 5.0V + 10% 

Ta = Indus, or Mil. 


SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

MAX 

UNITS 

tPD 

Propagation Delay 


45 


55 

ns 

^EN 

Enable Time 


65 


75 

ns 

^DIS 

Disable Time 


100 


110 

ns 

tR 

Output Rise Time 


100 


110 

ns 

tp 

Output Fall Time 


70 


80 

ns 


NOTE 0: All devices guaranteed at worst case limits. Room temperature, 
5V data provided for information-not guaranteed. 
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Harris Semiconductor 


Switching Waveforms 




All inputs have tp, tp 20ns. 




OUTPUT TEST CIRCUIT 
FOR PROPAGATION DELAYS 


OUTPUT TEST CIRCUIT 
FOR THREE-STATE DELAYS 


DECOUPLING CAPACITORS 


dv 

The Transient current required to charge the load capacitance is given by Ij = C — Assuming that all outputs may 

dt 

/ \ 
dv 

change state at the same time and that — is constant; I j 

dt 


./vc^V ^ [, 

^ /\ tR ortF / 


tR = 100ns Vcc “ 5.0V each 


19 5.0 X 0.8 1 

C|_ = 300pF Ij = (6) (300 X 10" = 72mA. This current spike may cause a large negative voltage 

100x10'9 J 


spike on V^C. which if it becomes a diode drop less than any input, may cause the device to latch up. It is recom- 
mended that a 0.1 MF ceramic disk decoupling capacitor be placed between Vcc ^nd GND at each device to filter 
out this noise. 


PROPAGATION DELAYS 


A/B 


[^0% 

50%^ 







[— tpD 

tPD — 


B/A 

90%'1 

SJ10% 

10%. 

/ 

r9o% 



1— tp 

»R— “ 

k- 




ClIpFI 
FIGURE 2 


The above example will illustrate the calculation of a more useful propagation delay. The system in this example uses 
a 5 volt supply with a tolerance of ±10%, an ambient temperature of as high as 125oC, and a calculated load capacit- 
ance of IBOpF. This application requires the HD-6432-2. The table of A.C. specs shows that tpp at 4.5V and 125oC 
is 55nsec. Use the graph in Figure 1 to get the degradation multiple for 150pF. The number shown is 0.84. The adjust- 
ed propagation delay, to the 10% or 90% point, is therefore 55 x 0.84 or 46nsec. To obtain the rise and fall times 
check the A.C. specs for the rise and fall times at 4.5V and 125^0 to obtain a worst case rise time of llOnsec. Use 
Figure 2 to find it's degradation multiple to be 0.65. The adjusted rise time is, therefore, 110 x 0.65 or 72nsec. To 
obtain the standard 50% to 50% propagation delay, add the adjusted propagation delay to half of the adjusted rise time 
to get a propagation delay of 82nsec. The rise time was used here bepause it is always the worst case. 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HD-6433 

CMOS BUS 
SEPARATOR/DRIVER 


Features 


Pinout 


• SINGLE POWER SUPPLY 

• HIGH NOISE IMMUNITY 

• INDUSTRIAL AND MILITARY GRADES 


DRIVE CAPACITY, 300pF 

SOURCE CURRENT 4mA 

SINK CURRENT . . 6mA 

PROPAGATION DELAY 40nsec @ 5V 


Description 


TOP VIEW 


IyC 

1 

16 

Hvcc 

’aC 

2 

15 

D'‘y 

’bD 

3 

14 



4 

13 

^40 


5 

12 



6 

11 

D3a 

isC 

7 

10 

ys 

GNdC 

8 

9 

Hea 


The HD-6433. is a self-aligned silicon gate CMOS bus sep'arator/driver. 
This circuit consists of 8 drivers organized as 4 pairs of bus separators 
which allow a unidirectional input bus and a unidirectional output bus to 
be interfaced with a bi-directional bus. 


Truth Table 


CONTROL 


INPUTS 

FUNCTION 

^A 

Er 

A B Y 

L 

L 

1 0 0 

L 

H 

1 D 0 

H 

L 

D 0 1 

H 

H 

ISOLATED 


Hi 

O 

< 

IL 

a 

III 

H 

Z 


I = Input, O = Output, 
D = Disconnected 

Functional Diagram 

4y 4a 4b 3y 3a 3b 
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Harris Semiconductor 


Specifications HD-6433A 


ABSOLUTE MAXIMUM RATINGS 



Supply Voltage 

+12.0V 

Input or Output Voltage Applied 

GIMD -0.3V to VCC+0.3V 

Storage Temperature Range 

-650C to+150OC 

Operating Temperature Range 


Industrial HD-6433A-9 

-40OC to +850C 

Military HD-6433A-2 

-55oCto+1250C 

Operating Voltage Range 

+4 to +11 V 


ELECTRICAL CHARACTERISTICS 

Vcc = lOV + 10%; T/\ = Industrial or Military 


SYMBOL 

PARAMETER 

MIN 

MAX 

UNITS 

TEST CONDITIONS 

V|H 

Logical "1" Input Voltage 

70% Vcc 


V 


. V|L 

Logical "0" Input Voltage 


20% Vcc 

V 


l|L 

Input Leakage 

-10 

10 

JUA 

0 V< V|N<Vcc 

Vqh 

Logical "1" Output Voltage 

Vcc -0-4 


V 

lOH “ -8.0mA 

VoL 

Logical "0" Output Voltage 


0.4 

V 

Iql ^ 12mA 

•o 

Output Leakage 

-10 

10 

IJiA 

0V<Vo<Vcc- 
Ia = Eb = High 

•cc 

Supply Current 


100 

fiA 

V|N ~ Vcc GND, 

Vcc = 11V 

C|N 

Input Capacitance* 

(except I/O) 


5 

PF 

V|n = 0V;Ta = 25OC; 
f=1MHz 

C|/0 

I/O Capacitance * 


20 

PF 

ViN = OV; Ta = 250C; 

f = 1 MHz 

Co 

Output Capacitance* 


15 

pF 

V|N = OV; Ta = 250C; 
f = 1MHz 


* Guaranteed and sampled, but not 100% tested. 


Cl = 300pF 



Vcc = 10 . 0 V 0 
250C 

Vcc = 'iO.OV + 10% 

Ta = Indust, or Mil. 


SYMBOL 

PARAMETER 

.... 

MIN 

MAX 

MIN 

MAX 

UNITS 

IPD 

Propagation Delay 


20 


30 

ns 

lEN 

Enable Time 


45 


55 

ns 

iDIS 

Disable Time 


45 


55 

ns 

tR 

Output Rise Time 


65 


75 

ns 

tp 

Output Fall Time 


55 


65 

ns 


NOTE ^ All devices guaranteed at worst case limits. Room temperature, 
10V data provided for information-not guaranteed. 
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Specifications HD-6433 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

+8.0V 

Input or Output Voltage Applied 

GND -0.3V to Vcc +0.3V 

Storage Temperature Range 

-650C to +150OC 

Operating Temperature Range 


Industrial HD-6433-9 

-40OC to +850C 

MiMtary HD-6433-2 

-550Cto +1250C 

Operating Voltage Range 

+4 to +7V 


ELECTRICAL CHARACTERISTICS 

Vgc “ 5.0V 1; 10%; T/\ = Industrial or Military 


SYMBOL 

PARAMETER 

MIN 

— 

MAX 

UNITS 

TEST CONDITIONS 

V|H 

Logical "1" Input Voltage 

70% Vcc 


V 


V|L 

Logical "0” Input Voltage 


20% Vcc 

V 


l|L 

Input Leakage 

-1 .0 

1.0 

/tA 

0V<V||\|<Vcc 

I 

O 

> 

Logical "1" Output Voltage 

Vcc -0-4 


V 

*OH -4.0mA 

VoL 

Logical "0" Output Voltage 


0.4 

V 

lOL “ 6.0mA 

•o 

Output Leakage 

-1.0 

1.0 

MA 

0V<Vq<Vcc 

Fa = Fb " Fligh 

•cc 

Supply Current 


10 

IJLA 

V|N = Vcc-or GND, 

Vcc ~ 5.5V 

C|N 

Input Capacitance* 

(except I/O) 


5 

PF 

V|N = OV; Ta = 250C; 

f=1MHz 

C|/0 

I/O Capacitance* 


20 

PF 

V|N - OV; Ta = 250C; 

f=1MHz 

Co 

Output Capacitance* 


15 

PF 

V|N = OV; Ta = 250C; 
f = 1MHz 



* Guaranteed and sampled, but not 100% tested. 


Cl = SOOpF 



Vcc = 5.0V 0 
250C 

VCC = 5:0V + 10% 

TA = Indust, or Mil. 


SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

MAX 

UNITS 

tPD 

Propagation Delay 


40 


50 

ns 

t.EN 

Enable Time 


60 


70 

ns 

tDIS 

Disable Time 


90 


100 

ns 

fR 

Output Rise Time 


85 


95 

ns 

tp 

Output Fall Time 


70 


80 

ns 


NOTE All devices guaranteed at worst case limits. Room temperature, 

5 V data provided for information-not guaranteed. 
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Harris Semiconductor 


Switching Waveforms 


EB“L 



Aii inputs have tp, tp < 20ns. 




O-J-O 


I 


300pF 




X 

T 


SOpF 


OUTPUT TEST CIRCUIT 
FOR PROPAGATION DELAYS 


OUTPUT TEST CIRCUIT 
FOR THREE-STATE DELAYS 


DECOUPLING CAPACITORS 

The transient current required to charge the load capacitance is given by I j = C Assuming that all outputs may 

dt 

change state at the same time and that ^ is constant; = (lCi]I ^CC x 80% \ gg = 85ns, Vqc = 5.0V, each 

dt ytRortp j 

Cl = 300pF, I J = (4) ( 300 x 10“^ ^ = 56.5mA. This current spike may cause a large negative voltage 

^85 X 10~9 

spike on Vcc, which if it becomes a diode drop less than any input, may cause the device to latch up. It is recom- 
mended that a 0.1 /jp ceramic disk decoupling capacitor be placed between Vqc 3hd GND at each device to filter 
out this noise. 


PROPAGATION DELAYS 




Y/B 


yT 


J— -tPD 

tPD— J 


— 

\jio% 

10%. 


-1 1- — »F 

tR — 



ClIpF) 
FIGURE 1 



The above example will illustrate the calculation of a more useful propagation delay. The system in this example uses 
a 5 volt supply with a tolerance of ±10%, an ambient temperature of as high as 1250C, and a calculated load capacit- 
ance of 150pF., This application requires the HD-6433-2. The table of A.C. specs shows that tpD at 4.5V and 125^0 
is 50nsec. Use the graph in Figure 1 to get the degradation multiple for 150pF. The number shown is 0.84. The adjust- 
ed propagation delay, to the 10% or 90% point, is therefore 50 x 0.84 or 42nsec. To obtain the rise and fall times 
check the A.C. specs for the rise and fall times at 4.5V and 125^0 to obtain a worst case rise time of 95nsec. Use 
Figure 2 to find it's degradation multiple to be 0.65. The adjusted rise time is, therefore, 95 x 0.65 or 62nsec. To 
obtain the standard 50% to 50% propagation delay, add the adjusted propagation delay to half of the adjusted rise time 
to get a propagation delay of 73nsec. The rise time was used here because it is always the worst case. 
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HD-6440 

CMOS LATCHED 
DECODER-DRIVER 


Features 

• HIGH SPEED DECODING FOR MEMORY ARRAYS 

• INCORPORATES 3 ENABLE INPUTS TO SIMPLIFY EXPANSION 

• LOW POWER TYPICALLY<50/U W @ 5V STANBDY 

• HIGH NOISE IMMUNITY 

• AVAILABLE IN BOTH MILITARY AND INDUSTRIAL TEMPERATURE 
RANGE 

• HIGH CAPACITANCE DRIVE 200pF 

• HIGH OUTPUT DRIVE Iqh = -2mA. Iql = 2.4mA 

• SINGLE POWER SUPPLY 

Description 

The HD-6440 is a self aligned silicon gate latched decoder. One of 8 out- 
put lines is decoded, and brought to a low state, from the 3 input lines. 
There are two latch enables (L-|, L2), one complemented and one not, to 
eliminate the need for external gates. The output is enabled by three diff- 
erent output enables (G-], G2, G3), two of them complemented and one 
not. Each output remains in a high state until it is selected, at which time 
it will go low. 

When using high speed CMOS memories, the delay time of the HD-6440 
and the enable time of the memory is usually less than the access time of 
the memory. This assures that memory access time will not be lengthened 
by the use of the HD-6440 latched decoder driver. The latch is useful for 
memory mapping or for systems which use a multiplexed bus. 
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Harris Semiconductor 


Specifications HD-6440A 




Supply Voltage 

12.0V 

Input or Output Voltage Applied 

GND -0.3V to Vcc +0.3 

Storage Temperature Range 

-650C to +150OC 

Operating Temperature Range 


Industrial HD-6440A-9 

-40OC to +850C 

Military HD-6440A-2 

- 550 c to +1250C 

Operating Voltage Range 

+4 to +1 IV 


ELECTRICAL CHARACTERISTICS 


VCC = 10V + 10%; TA = Industrial or Military 


SYMBOL 

PARAMETER 

MIIM 

MAX 

UNITS 

TEST CONDITIONS 

VIH 

1 Logical "1" Input Voltage 

70% VCC 


V 


VIL 

Logical "0" Input Voltage 


s 20% VCC 

V 


IlL 

Input Leakage 

-10 

! 10 

1 

MA 

0V< VIN < VCC 

VOH 

Logical "1" Output Voltage 

VCC - 0.4 


V 

lOH = -5.0mA 

VOL 

Logical "0" Output Voltage 


0.4 

V 

lOL = 5.0mA 

ICC 

Supply Current 


100 

llfK 

Vcc = 11V 

CIN 

Input Capacitance* 


5 

pF 

V|N = OV; TA = 250C; f = 1MHz 

CO 

Output Capacitance* 


15 

PF 

V|N = OV; TA = 250C; f = 1MHz 


'Guaranteed and sampled, but not 100% tested.. 


200pF 

VCC = 10.0V 0 

250 C 

VcC = 10.0V +10% 

TA = Indus, or Mil. 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

MAX 

tSET 

Input Setup Time 

15 


15 


tHOLD 

Input Hold Time 

15 


15 


tPD 

Propagation Delay 


40 


60 

tEN 

Enable Time 


35 


50 

tOIS 

Disable Time 


35 


50 

tpw 

Pulse Width 

15 


25 


tR 

Output Rise Time 


45 


60 

tF 

Output Fall Time 


45 


60 


NOTE0 All devices guaranteed at worst case limits. Room temperature, 
10V data provided for information-not guaranteed. 
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Specifications HD-6440 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

+8.0V 

Input or Output Voltage Applied 

GND -0.3V to Vcc +0.3 

Storage Temperature Range 

-650C to +15000 

Operating Temperature Range 


Industrial HD-6440A-9 

-4000 to +8500 

Military HD-6440A-2 

-5500 to +12500 

Operating Voltage Range 

+4 to +7V 


ELECTRICAL CHARACTERISTICS 


Vcc ^ 5.0V + 10%; Ta = Industrial or Military 


SYMBOL 

PARAMETER 

MIN 

MAX 

UNITS 

TEST CONDITIONS 

VIH 

Logical "1" Input Voltage 

70% Vcc 


V 


VIL 

Logical "0" Input Voltage 


20% Vcc 

V 


l|L 

Input Leakage 

-1.0 

1.0 

jUA 

0V<V|N<VCC 

VOH 

Logical "1" Output Voltage 

Vcc -0.4 


V 

lOH = -2.4mA 

VOL 

Logical ,''0" Output Voltage 


0.4 

V 

lOL = 2.4mA 

ICC 

Supply Current 


10 

iUA 

VCC = 5.5V 

CIN 

Input Capacitance* 


5 

PF 

■ VIN = OV; TA = 25OC; f = 1MHz 

CO 

Output Capacitance* 


15 



PF 

V|N = OV; Ta = 25OC; f = 1MHz 



•Guaranteed and sampled, but not 100% tested. 


OL = 200pF 

VCC = 5.0V © 

250c 

VCC = 5.0V +10% 

Ta = Indust, or Mil. 


SYMBOL 

parameter 

MIN 

MAX 

MIN 

MAX 

UNITS 

L_ 

tSET 

Input Setup Time 

20 


20 


ns 

tHOLD 

Input Hold Time 

20 


20 


ns 

fPD 

Propagation Delay 


65 


100 

ns 

tEN 

Enable Time 


50 


80 

ns 

tDIS 

Disable Time 


50 


90 

ns 

tpw 

Pulse Width 

30 


30 


ns 

tR 

Output Rise Time 


60 


90 

ns 

tP 

Output Fall Time 


50 


80 

ns 


NOTE All devices guaranteed at worst case limits. Room temperature, 
5V data provided for information-not guaranteed. 
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Harris Semiconductor 


Switching Waveforms 


1-2 

Li 

Ao-2 

YO-7 




-*pw- 




?k. 


■A’’ 






tpD - 


— — V. oif 

G1&G2 

G3 SO’* /" 

r“ 

YO-7 


Gi & G2 > LOW, G3 = HIGH 

so%„ 






d 




50% 


^tDIS — 


Li - LOW, L2 - HIGH 


All Inputs have tR, tp< 20ns 

OUTPUT TEST CIRCUIT 
FOR PROPAGATION DELAYS 


o-j-o 


I 


200pF 


DECOUPLING CAPACITORS 

The Transient current required to charge the load capacitance is given by I 7 = C Assuming that all outputs may 


dt 

; It =/.rCi \ /^CC ^ ^^^ \eq. ftp = 60ns, Vqc ^ S.OV, each 
\ / tR or tp y i 


change state at the same time and that ^ is constant 

dt 

Cl = 200pF, 1 j = (2) (200 x 10~^^) 5 i 2JL2:?-= 26.7mA, This current spike may cause a large negative voltage spike 

60x10-9 i 

on Vcc. which if it becomes a diode drop less than any input, may cause the device to latch up. It is recommended 
that a 0.1 /L(F ceramic disk decoupling capacitor be placed between Vqq and GND at each device to filter out this noise. 



The above example will illustrate the calculation of a more useful propagation delay. The system in this example uses 
a 5 volt supply with a tolerance of ±10%, an ambient temperature of as high as 1250C, and a calculated load capacit- 
ance of 150pF. This application requires the HD-6440-2. The table of A.C. specs shows that tpD at 4.5V and 1250C 
is lOOnsec. Use the graph in Figure 1 to get the degradation multiple for 150pF. The number shown is 0.97. The 
adjusted propagation delay, to the 10% or 90% point, is therefore, 100 x 0.97 or 97n$ec. To obtain the rise and fall 
times check the A.C. specs for the rise and fall times at 4.5V and 125^0 to obtain a worst case rise time of 90nsec. 
Use Figure 2 to find it's degradation multiple to be 0.85. The adjusted rise time is therefore, 90 x 0.85 or 76.5nsec. 
To obtain the standard 50% to 50% propagation delay, add the adjusted propagation delay to half of the adjusted rise 
time to get a propagation delay of 135nsec. The rise time was used here because it is always the worst case. 
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HD-6495 

CMOS THREE-STATE 
BUFFER DRIVER 


Features 


Pinout 


• SINGLE POWER SUPPLY 

• HIGH NOISE IMMUNITY 

• INDUSTRIAL AND MILITARY GRADES 

• DRIVE CAPACITY • 3Q0pF 

• SOURCE CURRENT 4mA 

• SINK CURRENT 6mA 

• PROPAGATION DELAY 35nsec @ 5V 


Description 

The HD-6495 is a self aligned silicon gate CMOS Three-State buffer dri- 
ver. The circuit consists of 6 non-inverting buffers with separate inputs 
and outputs which permit this driver to be used for bi-directional or 
uni-directional busing. A high on either Three-State control line E-] or E2 
will force the drivers to the high impedance mode. 


TOP VIEW 
El 
Ia 

1Y 

2a 
2y 
' 3a 
3y 
GND 


1 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


Truth Table 


CONTROL 



INPUTS 

INPUT 

OUTPUT 

B 

E2 

A 

Y 

■ 


L 

L 

B 


H 

H 

■b 

H 

X 

Hl-Z 

H 

L 

X 

Hl-Z 

H 

H 

X 

Hl-Z 



X = DON'T CARE 
Hl-Z = HIGH IMPEDANCE 


Functional Diagram 

E2 6a 6y 5a 5y 4a 4y 
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Specifications HD-6495A 


ABSOLUTE MAXIMUM RATINGS 



Supply Voltage 

+12.0V 

Input or Output Voltage Applied 

GND -0.3V to VCC +0.3V 

Storage Temperature Range 

-650C to +150OC 

Operating Temperature Range 


Industrial HD-6495A-9 

-40OC to +850C 

Military HP-6495A-2 

-550C to +1250C 

Operating Voltage Range 

+4 to +11V 


ELECTRICAL CHARACTERISTICS 

Vcc ~ 10V+ 10 %; Ta = Industrial or Military 


SYMBOL 

PARAMETER 

MiN 

MAX 

UNITS 

TEST CONDITIONS 

V|H 

V|L 

Logical "1” Input Voltage 

Logical "0" Input Voltage 

70% Vcc 

20% Vcc 

V 

V 


l|L 

Input Leakage 

-10 

10 

JUA 

0V< V|N<Vcc 

VOH 

Logical "1" Output Voltage 

Vcc -0-^ 


V 

lOH “ -8.0mA, 

El = E 2 ~ l-ow 

VOL 

Logical "0" Output Voltage 


0.4 

V 

lOL ~ 12mA 

El = E 2 = Low 

'o 

Output Leakage 

-10 

10 

HA 

0V<Vo<Vcc, 

El = E 2 = High 

'cc 

Supply Current 


100 

fJLA 

V|N = Vcc O'" GND, 

Vcc = 11V 

C|N 

Input Capacitance* 


5 

pF 

V|N =0V;Ta = 25OC; 
f = 1MHz 

Co 

Output Capacitance* 


15 

pF 

V|N = OV; Ta = 250 C; 
f = 1MHz 


* Guaranteed and sampled, but not 100% tested. 


Cl = 300pF 



Vcc = 10.0V 0 

250c 

Vcc = 10.0V ±10% 

Ta = Indust, or Mil. 


SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

MAX 

UNITS 

fPD 

Propagation Delay 


30 


40 

ns 

lEN 

Enable Time 


60 


70 

ns 

IQIS 

Disable Time 


60 


70 

ns 

tR 

Output Rise Time 


65 


75 

ns 

tp 

Output Fall Time 


65 


75 

ns 


NOTE ^ All devices guaranteed at worst case limits. Room temperature, 
10V data provided for information-not guaranteed. 
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Specifications HD-6495 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

+8.0V 

Input or Output Voltage Applied 

GND -0.3V to Vcc +0.3V 

Storage Temperature Range 

-650C to +150OC 

Operating Temperature Range 


Industrial HD-6495-9 

-40OC to +850C 

Military HD-6495-2 

-550Cto+125oC 

Operating Voltage Range 

+4 to +7V . 


ELECTRICAL CHARACTERISTICS 

Vcc = 5.0V + 10%; Ta = Industrial or Military 


SYMBOL 

PARAMETER 

MIN 

MAX 

UNITS 

TEST CONDITIONS 

V|H 

V,L 

Logical "1" Input Voltage 

Logical "0" Input Voltage 

70% Vcc 

20% Vcc 

V 

V 


l|L 

Input Leakage 

-1 .0 

1.0 

MA 

0V<V|N<Vcc 

VOH 

Logical "1" Output Voltage 

Vcc -0-4 


V 

lOH ~ -4.0mA, 

El = E 2 = Low 

VoL 

Logical “O" Output Voltage 


0.4 

V 

lOL “ 6.0mA 

El = E 2 = Low 

'o 

Output Leakage 

-1.0 

1.0 

HA 

0V<Vq£vcc- 

Ei = E 2 = High 

'cc 

Supply Current 


10 

JUA 

V|N Vcc O'" GND. 

Vcc “ 5.5V 

C|N 

Input Capacitance* 


5 

PF 

V|N = OV; Ta = 250C; 

f = 1MHz 

Co 

Output Capacitance* 

' 


15 

PF 

ViN = OV; Ta = 250C; 

f = 1MHz 


Ul 

o 

< 

IL 



* Guaranteed and sampled, but not 100% tested. 


Cl = 300pF 



Vcc = 5.0V 0 
250C 

Vcc = 5.0V + 10 % 

Ta = Indus, or Mil. 


SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

MAX 

UNITS 

tPD 

Propagation Delay 


35 


45 

ns 

tEN 

Enable Time 


90 


100 . 

ns 

tois 

Disable Time 


90 


100 

ns 

tR 

Output Rise Time 


85 


95 

ns 

tp 

Output Fall Time 


65 


75 

ns 


NOTE © All devices guaranteed at worst case limits. Room temperature, 
5V data provided for information-not guaranteed. 
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Switching Waveforms 



The transient current required to charge the load capacitance is given by I j = C Assuming that ail outputs may 


change state at the same time and that ^ is constant; I j = Cm ( eg- tR = 85ns, Vcc = 5.0V, ei 

\tRortF / 

/ ,,\5.0x0.8 1 

Cl = 300pF, Ij = (6) I 300 x 10 '■^1 = 84.7mA. I This current spike may cause a large negative voltage 

^ ''85x10"9 


^ \ eg. [tR = 85ns, Vqc = 5.0V, each 


spike on VcC- which if it becomes a diode drop less than any input, may cause the device to latch up. It is recom- 
mended that a 0.1 /iF ceramic disk decoupling capacitor be placed between Vqc snd GND at each device to filter 
out this noise. 


PROPAGATION DELAYS 



0 so 100 200 300 400 SOO 0 50 100 200 300 400 500 


Cl(pF> Cl<pF) 

FIGURE 1 FIGURE 2 


The above example will illustrate the calculation of a more useful propagation delay. The system in this example uses 
a 5 volt supply with a tolerance of ±10%, an ambient temperature of as high as 1250C, and a calculated load capacit- 
ance of 150pF. This application requires the HD-6495-2. The table of A.C. specs shows that tpD at 4.5V and 125^0 
is 45nsec. Use the graph in Figure 1 to get the degradation multiple for 150pF. The number shown is 0.84. The adjust- 
ed propagation delay, to the 10% or 90% point, is therefore 45 x 0.84 or 38nsec. To obtain the rise and fall times 
check the A.C. specs for the rise and fall times at 4.5V and 125^0 to obtain a worst case rise time of 95nsec. Use 
Figure 2 to find it's degradation multiple to be 0.65. The adjusted rise time is, therefore, 95 x 0.65 or 62nsec. To 
obtain the standard 50% to 50% propagation delay, add the adjusted propagation delay to half of the adjusted rise time 
to get a propagation delay of 69nsec. The rise time was used here because it is always the worst case. 
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HD-15530 

CMOS Manchester Encoder- Decoder 


Features 


Pinout 




SUPPORT OF MIL-STD-1553 
1.25 MEGABIT/SEC DATA RATE 
SYNC IDENTIFICATION AND LOCK-IN 
CLOCK RECOVERY 
MANCHESTER II ENCODE, DECODE 
SEPARATE ENCODE AND DECODE 
LOW OPERATING POWER: 50inW AT 5 VOLTS 
FULL MILITARY TEMPERATURE RANGE 


VALID WORD 
ENCODER SHIFT CLOCK 
TAKE DATA 
SERIAL DATA OUT 
DECODER CLOCK 
BIPOLAR ZERO IN 
BIPOLAR ONE IN 
UNIPOLAR DATA IN 
DECODER SHIFT CLOCK 
COMMAND/DATA SYNC 
DECODER RESET 
GND 



3 Vcc 

3 ENCODER CLOCK 
U SEND CLOCK IN 
3 SEND DATA 
3 SYNC SELECT 
3 ENCODER ENABLE 
3 SERIAL DATA IN 
3 BIPOLAR ONE OUT 
3 OUTPUT INHIBIT 
3 BIPOLAR ZERO OUT 
3 -tBOUT 
3 MASTER RESET 


Description 

The Harris HD-15530 is a high performance CMOS 
device intended to service the requirements of MIL- 
STD-1553 and similar Manchester II encoded, time 
division multiplexed serial data protocals. This LSI 
chip is divided into two sections, an Encoder and a 
Decoder. These sections operate completely in- 
dependent of eaclh other, except for the Master Reset 
function. 

This circuit provides many of the requirements of 
MIL-STD-1553. The Encoder produces the sync 
pulse and the parity bit as well as the encoding of the 
data bits. The Decoder recognizes the sync pulse and 
identifies it as well as decoding the data bits and 
checking parity. 


This integrated circuit is fully guaranteed to support 
the IMHz data rate of MIL-STD-1553 over both 
temperature and voltage. It interfaces with CMOS, 
TTL or N channel support circuitry, and uses a 
standard 5 volt supply. 

The HD-15530 could also be used in many party line 
digital data communications applications, such as an 
environmental control system driven from a single 
twisted pair cable or fiber optic cable throughout 
the building. 



Block Diagrams 


ENCODER 


DECODER 



ENCODER ENCODER 
SHIFT ENABLE 
CLOCK 
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ABSOLUTE MAXIMUM RATINGS 


Specifications HD-15530 



Supply Voltage 

+7.0V 

Input or Output Voltage Applied 

GND -0.3V to Vcc +3.0V 

Storage Temperature Range 

-650C to +150OC 

Operating Temperature Range 


Industrial HD-15530-9 

■^4000 to +850C 

Military HD-15530-2 

- 550 c to +I 250 C 


ELECTRICAL CHARACTERISTICS Vqc = 5.0V is% Ta = Industrial or Military 


SYMBOL 

PARAMETER 

MINIMUM 

TYPICAL 

MAXIMUM 

UNITS 

— 

TEST CONDITIONS 

ViH 

Logical "1” input Voltage 

70% Vcc 



V 



V'iL 

Logical "0" Input Voltage 



20 % Vcc 

V 



VIHC 

Logical Input Voltage (Clock) 

Vcc -0.5 



V 



V|LC 

Logical "0” Input Voltage (Clock) 



GND +0.5 

V 



IlL 

Input Leakage 

-1.0 


+ 1.0 

flA 

OV < VIN 

< vcc 

VOH 

Logical "1" Output Voltage 

2.4 



V 

lOH = -3mA 

VOL 

Logical "0" Output Voltage 



0.4 

V 

lOL = 1.8mA 

ICCSB 

Supply Current Standby 


0.5 

2 

mA 

VIN = VCC = 5.25V 







Outputs Open 

ICCOP 

Supply Current Operating* 


8.0 

10.0 

mA 

VCC = 5.25V, 







f = 1MHz 


CIN 

Input Capacitance* 


5.0 

7.0 

PF 



CO 

Output Capacitance* 


8.0 

10.0 

pF 




*Guarantee 

d and samplec 

but not 100% tested. 




ENCODER TIMING VCC = 5.0V ±5% Ta = 

Industrial or Military 





fec 

Encoder Clock Frequency 



15 

MHz 

CL = 

50pF 

fesc 

Send Clock Frequency 



2.5 

MHz 



tecr 

Encoder Clock Rise Time 



8 

ns 



tecf 

Encoder Clock Fall Time 



8 

ns 



fed 

Data Rate 



1.25 

MHz 



tmr 

Master Reset Pulse Width 

150 



ns 



tei 

Shift Clock Delay 



125 

ns 



TE2 

Serial Data Setup 

75 



ns 



TE3 

Serial Data Hold 

75 



ns 



TE4 

Enable Setup 

90 



ns 



TE5 

Enable Pulse Width 

80 



ns 



TE6 

Sync Setup 

55 



ns 



TE7 

Sync Pulse Width 

150 



ns 



TE8 

Send Data Delay 



50 

ns 



TE9 

Bipolar Output Delay 



130 

ns 



DECODER TIMING VcC = 5.0V ±5% Ta = 

Industrial or Military 





fdc 

Decoder Clock Frequency 



15 

MHz 

CL = 

50pF 

tdcr 

Decoder Clock Rise Time 



8 

ns 



tdcf 

Decoder Clock Fall Time 



8 

ns 



FDD 

Data Rate 



1.25 

MHz 



Tor 

Decoder Reset Pulse Width 

150 



ns 



Tors 

Decoder Reset Setup Time 

75 



ns 



Tmr 

Master Reset Pulse Width 

150 



ns 



tdi 

Bipolar Data Pulse Width 

TdC +10 



ns 


TD2 

Sync Transition Span 


18TDC 


ns 


TD3 

One Zero Overlap 



tdc -10 

ns 


TD4 

Short Data Transition Span 


6TdC 


ns 


TD5 

Long Data Transition Span 


12TDC 


ns 

® 

TD6 

Sync Delay (ON) 


40 

no 

ns 



TD7 

Take Data Delay (ON) 


50 

110 

ns 



TD8 

Serial Data Out Delay 


80 

80 

ns 



TD9 

Sync Delay (OFF) 


90 

110 

ns 



tdio 

Take Data Delay (OFF) 


110 

110 

ns 



Toil 

Valid Word Delay 


90 

110 

ns 

■ 



NOTE ® ; 15TdC +10 = [15 (Decoder Clock Period)] +10ns 

Tdc = Decoder Clock Period = 1 



These parameters are guaranteed but not 100% tested. 


Fdc 
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Pin Assignments 


PIN 

SECTION 

NAME 

DESCRIPTION 

1 

Decoder 

VALID WORD 

Output high indicates receipt of a valid word. 

2 

Encoder 

ENCODER SHIFT CLOCK 

Output for shifting data into the Encoder. This 
clock shifts data on a low-to-high transition. 

3 

Decoder 

TAKE DATA 

Output is high during receipt of data after ident- 
ification fo a sync pulse. 

4 

Decoder 

SERIAL DATA OUT 

Delivers received data in correct NRZ format. 

5 

Decoder 

DECODER CLOCK 

Input drives the transition finder, and the synchron- 
izer which in turn supplies the clock to the balance 
of the Decoder. 

6 

Decoder 

BIPOLAR ZERO IN 

A high input should be applied when the bus is in its 
negative state. This pin must be held high when 
the Unipolar input is used. 

7 

Decoder 

BIPOLAR ONE IN 

A high input should be applied when the bus is in 
its positive state, this pin must be held low when 
the Unipolar input is used. 

8 

Decoder 

UNIPOLAR DATA IN 

With pin 6 high and pin 7 low, this pin enters unipolar 
data into the transition finder circuit. If not used this 
input must be held low. 

9 

Decoder 

DECODER SHIFT CLOCK 

Output which delivers a frequency (Decoder Clock 
-r 12), synchronized by the recovered serial data 
stream. 

10 

Decoder 

COMMAND SYNC 

Output of a high from this pin occurs during output 
of decoded data which was preceded by a Command 
(or Status) synchronizing character. A low output 
indicates a Data synchronizing character. 

11 

Decoder 

DECODER RESET 

A high input to this pin during a rising edge of 

DECODER SHIFT CLOCK resets the decoder bit 
counting logic to a condition ready for a new word. 

12 

Both 

GROUND 

Ground supply pin. 

13 

Both 

MASTER RESET 

A high on this pin clears 2:1 counters in both the 

Encoder and Decoder. 

14 

Encoder 

-f- 6 OUT 

Output from 6:1 divider which is driven by the 
ENCODER CLOCK. 

15 

Encoder 

BIPOLAR ZERO OUT 

An active low output designed to drive the zero or 
negative sense of a bipolar line driver. 

16 

Encoder 

OUTPUT INHIBIT 

A low on this input forces pin 15 and pin 17 high, 
the inactive states. 

17 

Encoder 

BIPOLAR ONE OUT 

An active low output designed to drive the one or 
positive sense of a bipolar line driver. 

18 

Encoder 

SERIAL DATA IN 

Accepts a serial data stream at a data rate equal to 
ENCODER SHIFT CLOCK. 

19 

Encoder 

ENCODER ENABLE 

A high on this input initiates the encode cycle. 

(Subject to the preceding cycle being complete.) 

20 

Encoder 

SYNC SELECT 

Actuates command sync for an input high and data 
sync for ah input low. 

21 

Encoder 

SEND DATA 

Is an active high output which enables the external 
source of serial data. 

22 

Encoder 

SEND CLOCK IN 

Clpck input at a frequency equal to the data rate X2. 

23 

Encoder 

ENCODER 

Input to the 6:1 divider. 

24 

Both 



vcc 

Positive supply pin. 
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Encoder Operation 



The Encoder requires a single clock with a frequency of 
twice the desired data rate applied at the SEND CLOCK 
input. An auxiliary divide by six counter is provided on 
chip which can be utilized to produce the SEND CLOCK 
by dividing the DECODER CLOCK. 

The Encoder's cycle begins when ENCODER ENABLE is 
high during a falling edge of ENCODER SHIFT CLOCK (T). 
This cycle lasts for one word length or twenty ENCODER 
SHIFT CLOCK periods. At the next low-to-high transition 
of the ENCODER SHIFT CLOCK, a high at SYNC SEL- 
ECT input actuates a command sync or a low will produce 
a data sync for that word @ . When the Encoder is ready 
to accept data, the SEND DATA output will go high and 
remain high for sixteen ENCODER SHIFT CLOCK per- 
iods @ . During these sixteen periods the data should be 


clocked into the SERIAL DATA input with every low- 
to-high transition of the ENCODER SHIFT CLOCK @ — 
(4) . After the sync and the Manchester II coded data are 
transm itted through the BIPOLAR ONE and BIPOLAR 
ZERO outputs, the Encoder adds on an additional bit 
which is the parity for that word (5) . At any time a low on 
OUTPUT INHIBIT input will force both bipolar outputs to 
a high state but will not affect the Encoder in any other 
way. 

To abort the Encoder transmission a positive pulse must 
be applied at MASTER RESET. Anytime after or during 
this pulse, a low to high transition on SEND CLOCK 
clears the internal counters and initializes the Encoder 
for a new word. 


TIMING I I l 

SEND CLOCK jiixruuTJifiTLruiJiJ^^ 


I 15 ! 16 I 17 ! 18 j 19 !' I I 

^TLTinnjmjiJTJirLr^^ 


ENCODER ENABLE | 

SYNC SELECT 


SEND DATA 




SERIAL DATA IN 


BIPOLAR ONE OUT 


BIPOLAR ZERO OUT 


1 15 I 14 I 13 1 12 I 11 ~nT| j 3 I 2 I 1 1 0 I ~ 

]rs7HTLF|2N D HALi ^ ~iiT^~r «1~ ^"T"r~~r~°~T"T 


SYNC I ~^NC I IS 



Decoder Operation 


The Decoder requires a single clock with a frequency of 
12 times the desired data rate applied at the DECODER 
CLOCK input. The Manchester II coded data can be pre- 
sented to the Decoder in one of two ways. The BIPOLAR 
ONE and BIPOLAR ZERO inputs will accept data from a 
comparator sensed transformer coupled bus as specified 
in Military Spec 1553. The UNIPOLAR DATA input can 
only accept non-inverted Manchester II Coded data. (e.g. 
from BIPOLAR ZERO OUT of an Encoder.) 

The Decoder is free running and continuously monitors its 
data input lines for a valid sync character and two valid 
Manchester data bits to start an output cycle. When a 
valid sync is recognized (T) , the type of sync is indicated on 
COMMAND/DATA SYNC output. If the sync character 
was a command sync, this output will go high and re- 
main high for sixteen DECODER SHIFT CLOCK periods 
(3) , otherwise it will remain low. The TAKE DATA 
output will go high and remain high @ while the 


Decoder is transmitting the decoded data through SERIAL 
DATA OUT. The decoded data available at SERIAL 
DATA OUT is in a NRZ format. The DECODER SHIFT 
CLOCK is provided so that the decoded bits can get shifted 
into an external register on every low-to-high- transition 
of this clock (2) — (3) . 

After all sixteen decoded bits have been transmitted the 
data is checked for odd parity. A high on VALID WORD 
output (4) indicates a successful reception of a word with- 
out any Manchester or parity errors. At this time the 
Decoder is looking for a new sync character to start another 
output sequence. 

At any time in the above sequence a high input on DE- 
CODER RESET during a low-to-high transition of DE- 
CODER SHIFT CLOCK will abort transmission and initial- 
ize the Decoder to start looking for a new sync character. 
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TIMIMG I I 0 I 1 I 2 I 3 I 4 I S I 6 I 7 I 8 I 16 | 17 | 18 | 19 | | | | 

BIPOLAR ONE IN |lS T HALf |2ND HALF| 15 | 14 [ 13 | 12 [ 11 | 10 | j ^_2_|_ 1 J 0_|_^ | 

BIPOLAR ZERO IN f~SYNC~| S YN C ~]~is~r 14 ~r~i3T~2~r~iT'T~o'T j ^"1 i~T~0~T 

TAKE DATA | ^ ^ | 

COMMAND/DATA SYNC |[ _j _ | 

SERIAL DATA OUT ^^^^^^UNPEf/nVp,^^^ 15 | 14 | 13 | 12 |} { | 4 | 3 [ 2 | 1 | 0 

VALID WORD (FROM PREVIOUS RECEPTION) | : I 

(3) (4) 

Encoder Timing 




SEND CLOCK 
ENCODER SHIFT CLOCK 

ENCODER ENABLE 
SYNC SELECT 



ENCODER SHIFT CLOCK 
SEND DATA 


TE8 — H 


SEND CLOCK 
BIPOLAR on! OUT or 
BIPOLAR ZERO OUT 



Decoder Timing 


o 

•4^ 

O 

D 

-o 

c 

o 

.2 

B 

0 

CO 

0 



NOTE: UNIPOLAR IN «0, FOR NEXT DIAGRAMS 
• BIT PERIOD BIT PERIOD - 


BIPOLAR ONE IN Mdi OXXXXXVXXV^XX^^^^ 


-Td2- 


BIPOLAR ZERO IN 


K-Td 3 l-t-ToS 


COMMAND SYNC 


BIPOLAR ONE IN 


-TD2- 


BIPOLAR ZERO IN Rpi-^ jmWXVm^ 


I H^Tds ; -H r*~TD3 


-Td2- 


BIPOLAR ONE IN 

-Td 3 — H h-TD3 


BIPOLAR ZERO IN r 


H '''D4- 






I^-TdS r 


i^Toa 


UNIPOLAR IN 


J 


NOTE: BIPOLAR ONE IN 4:^0; BIPOLAR ZERO IN >1, FOR NEXT DIAGRAMS. { 

— i_Tp2 


UNIPOLAR IN ^ 


Td2 

COMMAND SYNC 

- Td2 


-Td2- 


mmm 


DATA SYNC 


UNIPOLAR IN 


-Tps- 


Td4 ^{ -1 — Td4 - 
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DECODER SHIFT CLOCK 


COMMAND/DATA SYNC 
TAKE DATA 



DECODER SHIFT CLOCK 
SERIAL DATA OUT 



J 

DATA BIT 


1_ 

zx 



DECODER SHIFT CLOCK 1 j j f 


TD9-H~ 

COMMAND/DATA SYNC I | 

i 1 

TOIO-W 1 


TAKE DATA ] 

1 1 

VALID WORD 

Toil— 1 f- 


DECODER SHIFT CLOCK L 

I 1 1 


tors— H 

DECODER RESET 

— -froflV- — 


Applications 


How to Make Our MTU Look Like a Manchester Encoded UART 



» c 


PARALLEL OUT 


PARALLEL IN 
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Typical Timing Diagrams for a Manchester Encoded UART 


ENCODER TIMING 


ENCODER ENABLE 
SYNC SELECT 
PARALLEL IN 
BIPOLAR on! OUT 


Jlj 


^//7/7Z7T/7//77T/7r/77777/y///777//^^^ 

'X X/////////////////////////////y/y///////AY 77 

T.rQ:ixi xm T.rr/Td 


BIPOLAR ZERO OUT 1 i -U_ L J_ J_L ± J_ L_L JAITJ 


DECODER TIMING 

BIPOLAR ONE IN 
BIPOLAR ZERO IN 
COMMAND SYNC 
parallel OUT 



ITTTTTTTTTTTn Xl 


TT.n:T:QT.n_]:j.i.i:id. 


V///7nrr/7T/777T/Z/7Y 


VALID WORD FROM 

PREVIOUS RECEPTION ' 


_r 


TJ. 


IT 


IT 
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MILSTD-1553A 


The 1553A standard defines a time division multiplexed 
data bus for application within aircraft. The bus is defined 
to be bipolar, and encoded in a Manchester II format, so 
no DC component appears on the bus. This allows trans- 
former coupling and excellent isolation among systems and 
their environment. 

The HD-15531 supports the full bipolar configuration, 
assuming a bus driver configuration similar to that in 
Figure 1. Bipolar inputs from the bus, like Figure 2, 
are also accommodated. 

The signaling format in MIL-STD-1553A is specified on 
the assumption that the network of 32 or fewer terminals 
are controlled by a central control unit by means of Com- 
mand Words, and Data. Terminals respond with Status 
Words, and Data. Each word is preceded by a synchron- 
izing pulse, and followed by parity bit, occupying a total 
of 20 //sec. The word formats are shown in Figure 4. 
The special abbreviations are as follows: 

P Parity, which is defined to be odd, taken 

across all 17 bits. 

R/T Receive on logical zero, transmit on ONE. 

ME Message Error if logical 1. 

TF Terminal Flag, if set, calls for controller 
to request self-test data. 



FIGURE 1 — Simplified IVIIL-STD-1533 Driver- 




FIGURE 2 - Simplified MIL-STD-1553 Receiver 


The paragraphs above are intended only to suggest the 
content of MIL-STD-1553A, and do not completely 
describe its bus requirements, timing or protocols. 


COMMAND 

SYNC 


012 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 


COMMAND WORD (FROM CONTROLLER TO TERMINAL) 


^ BIT BIT I . BIT 
PERIOD PERIOCTI 'PERIODj 


SYNC I terminal I I SUBADDRESS I DATA WORD I p 

I ADDRESS I J /MODE ‘ COUNT I 

R/T 

DATA WORD (SENT EITHER DIRECTION) 


LOGICAL ONE DATA 


DATA WORD 


STATUS WORD (FROM TERMINAL TO CONTROLLER) 


LOGICAL ZERO DATA 


SYNC terminal CODE FOR FAILURE MODES TF P 

' ADDRESS ' . ' ' ' 

Me 


FIGURE 3 - MIL-STD-1553 Character Formats 


FIGURE 4 - MIL-STD-1553 Word Formats 


NOTE: This page is a summary of Ml L-STD-1553A and is not intended to describe the operation of the HD-15530. 
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HD-15531 

CMOS Manchester Encoder-Decoder 



Features 


Pinout 


m 


SUPPORT OF MIL-STD-1553 
1.25 MEGABIT/SEC DATA RATE 
SYNC IDENTIFICATION AND LOCK-IN 
CLOCK RECOVERY 

VARIABLE FRAME LENGTH TO 32 BITS 
MANCHESTER II ENCODE, DECODE 
SEPARATE ENCODE AND DECODE 
LOW OPERATING POWER; 50mW @ 5 VOLTS 
FULL MILITARY TEMPERATURE RANGE 


'Jcc C 

VALID WORD [ 
TAKE data' C 
TAKE DATA C 
SERIAL DATA OUT [ 
SYNCHRONOUS DATA [ 
SYNCHRONOUS DATA SEL. [ 
SYNCHRONOUS CLOCK [ 
DECODER CLOCK C 
SYNCHRONOUS CLOCK SEL. [ 
BIPOLAR ZERO IN [ 
BIPOLAR ONE IN C 
UNiPOLAR DATA IN [ 
DECODER SHIFT CLOCK C 
TRANSITION SEL. [ 
N.C. [ 

COMMAND SYNC [ 
DECODER PARITY SEL. [ 
DECODER RESET [ 
COUNT Co 



COUNT C1 
COUNT C4 
p DATA SYNC 
h ENCODER CLOCK 
P COUNT C3 
N.C. 

ENCODER SHIFT CLOCK 
] SEND CLOCK IN 
3 SEND DATA 
] ENCODER PARITY SEL. 
] SYNC SELECT 
] ENCODER ENABLE 
]SERIAL DATA IN 
] BIPOLAR ONE OUT 
30UTPUT INHIBIT 
] BIPOLAR ZERO OUT 
] +6 OUT 
] COUNT C2 
] MASTER RESET 
]GNO 


Description 


The Harris HD-15531 is a high performance CMOS 
device intended to service the requirements of MIL- 
STD-1553 and similar Manchester II encoded, 
time division multiplexed serial data protocals. This 
LSI chip is divided into two sections, an Encoder 
and a Decoder. These sections operate independently 
of each other, except for the Master Reset and 
frame length functions. 

This circuit provides many of the requirements of 
MIL-STD-1553. The Encoder produces the sync 
pulse and the parity bit as well as the encoding of 
the data bits. The Decoder recognizes the sync pulse 
and identifies it as well as decoding the data bits 
and checking parity. 

The HD-15531 also surpasses the requirements of 


MIL-STD-1553 by allowing the frame length to be 
programmable. The frame length may be programmed 
from 2 to 28 data bits plus sync and parity. This 
chip also allows selection of either even or odd 
parity for the Encoder and Decoder separately. 

This integrated circuit is fully guaranteed to support 
the 1MHz data rate of MIL-STD-1553 over both 
temperature and voltage. It interfaces with CMOS, 
TTL or N channel support circuitry, and uses a 
standard 5 volt supply. 

The HD-15531 can also be used in many party line 
digital data communications applications, such as 
an environmental control system driven from a single 
twisted pair or fiber optic cable throughout the 
building. 


Block Diagrams 


ENCODER 


DECODER 


GND 

21 > -- 



SHIFT ENABLE PARITY 
CLOCK SELECT 



TAKE DATA 
COMMAND 
SYNC 

DATA SYNC . 
SERIAL DATA OUT 

VALID WORD 

PARITY 

SELECT 

DECODER SHIFT 
CLOCK 


TAKE DATA 
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MILSTD-1553A 


The 1553A standard defines a time division multiplexed 
data bus for application within aircraft. The bus is defined 
to be bipolar, and encoded in a Manchester II format, so 
no DC component appears on the bus. This allows trans- 
former coupling and excellent isolation among systems and 
their environment. 

The HD-15531 supports the full bipolar configuration, 
assuming a bus driver configuration similar to that in 
Figure 1. Bipolar inputs from the bus, like Figure 2, 
are also accommodated. 

The signaling format in MIL-STD-1 553A is specified on 
the assumption that the network of 32 or fewer terminals 
are controlled by a central control unit by means of Com- 
mand Words, and Data. Terminals respond with Status 
Words, and Data. Each word is preceded by a synchron- 
izing pulse, and followed by parity bit, occupying a total 
of 20 ju sec. The word formats are shown in Figure 4. 
The special abbreviations are as follows; 

P Parity, which is defined to be odd, taken 

across all 17 bits. 

R/T Receive on logical zero, transmit on ONE. 

ME Message Error if logical 1. 

TF Terminal Flag, if set, calls for controller 
to request self-test data. 




FIGURE 1 - Simplified MIL-STD-1533 Driver 



FIGURE 2 - Simplified MIL-STD-1553 Receiver 


The paragraphs above are intended only to suggest the 
content of MIL-STD-1553A, and do not completely 
describe its bus requirements, timing or protocols. 


COMMAND 

SYNC 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 


COMMAND WORD (FROM CONTROLLER TO TERMINAL) 


I BIT ^ BIT I BIT I 
rPERIOD PERIOD I PERIOD | 


SYNC I terminal I I SUBADDRESS I DATA WORD Ip 
I ADDRESS I J /MODE ' COUNT I 

n/T 

DATA WORD (SENT EITHER DIRECTION) 


DATA WORD 


LOGICAL ONE DATA 


STATUS WORD (FROM TERMINAL TO CONTROLLER) 


LOGICAL ZERO DATA 


SYNC TERMINAL qOde FOR FAILURE MODES TF P 

' ADDRESS ' ' ' ' 

ME 


FIGURE 3 — MIL-STD-1553 Character Formats 


FIGURE 4 - MIL-STD-1553 Word Formats 


NOTE; This page is a summary of Ml L-STD-1553A and is not intended to describe the operation of the HD-15531. 
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ABSOLUTE MAXUMUM RATINGS 


Specifications HD-15531 


Supply Voltage 

+7.0V 

Input or Output Voltage Applied 

GND-0.3V to VCC +0.3V 

Storage Temperature Range 

-650C to +150OC 

Operating Temperature Range 


Industrial HD-15531-9 

-40OC to +850C 

Military HD-15531-2 

-550Cto+125oC 


ELECTRICAL CHARACTERISTICS Vcc “ 5.0V = Industrial or Military 


SYMBOL 

PARAMETER 

MINIMUM 

TYPICAL 

MAXIMUM 

UNITS 

TEST CONDITIONS { 

VIH 

Logical "I” Input Voltage 

70% Vcc 



V 



VIL 

Logical "0" Input Voltage 



20% Vcc 

V 



VIHC 

Logical Input Voltage (Clock) 

Vcc -0.5 



V 



V|LC 

Logical ”0” Input Voltage (Clock) 



GND +0.5 

V ' 



IIL 

Input Leakage 

-1.0 


+ 1.0 

fJLA 

OV < V|N < VCC 

VOH 

Logical "1" Output Voltage 

2.4 



V 

lOH = -3mA 

VOL 

Logical "0" Output Voltage 



0.4 

V 

lOL = 1 .8mA 

ICCSB 

Supply Current Standby 


0.5 

2.0 

mA 

V|N = Vcc 

= 5.25V 







Outputs Open 

ICCOP 

Supply Current Operating* 


8.0 

10.0 

mA 

Vcc = 5.25V, 







f = 15MHz 


CIN 

Input Capacitance* 


5.0 

7.0 

PF 



CO 

Output Capacitance* 


8.0 

10.0 

PF 




*Guaranteed and sampled but not 100% tested. 




ENCODER TIMING 

fec 

Encoder Clock Frequency 



15 

MHz 

CL = 

50pF 

fesc 

Send Clock Frequency 



2.5 

MHz 



tecr 

Encoder Clock Rise Time 



8 

ns 



tecf 

Encoder Clock Fall Time 



8 

ns 



fed 

Data Rate 



1.25 

MHz 



tmr 

Master Reset Pulse Width 

150 



ns 



tei 

Shift Clock Delay 



125 

ns 



TE2 

Serial Data Setup 

75 



ns 



TE3 

Serial Data Hold 

75 



ns 



TE4 

Enable Setup 

90 

, 


ns 



TE5 

Enable Pulse Width 

80 



ns 



TE6 

Sync Setup 

55 



ns 



TE7 

Sync Pulse Width 

150 



ns 



TE8 

Send Data Delay 



50 

ns 



TE9 

Bipolar Output Delay 



130 

ns 



DECODER TIMING 

fdc 

Decoder Clock Frequency 



15 

MHz 

cl = 

50pF 

fds 

Decoder Synchronous Clock 



2.5 

MHz 



tdcr 

Decoder Clock Rise Time 



8 

ns 



tdcf 

Decoder Clock Fall Time 



8 

ns 



FDD 

Data Rate 



1.25 

MHz 



tdr 

Decoder Reset Pulse Width 

150 



ns 



tdrs 

Decoder Reset Setup Time 

75 



ns 



Tmr 

Master Reset Pulse Width 

150 



ns 



tdi 

Bipolar Data Pulse Width 

TdC +10 



ns 

( 

D 

TD2 

Sync Transition Span 


18TDC 


ns 


TD3 

One Zero Overlap 



tdc-10 

ns 


p 

TD4 

Short Data Transition Span 


6TdC 


ns 


p 

TD5 

Long Data Transition Span 


12TDC 


ns 


1) 

TD6 

Sync Delay (ON) 



110 

ns 



TD7 

Take Data Delay (ON) 



110 

ns 



TD8 

Serial Data Out Delay 



80 

ns 



TD9 

Sync Delay (OFF) 



110 

ns 



tdio 

Take Data Delay (OFF) 



1 10 

ns 



tdii 

Valid Word Delay 



110 

ns 



TD12 

Synchronous Clock To Shift Clock Delay 



75 

ns 



TD13 

Synchronous Data Setup 

30 



ns 




NOTE©: 15TdC+ 10= [1 5 (Decoder Clock Period)] +10ns Tnr = Decoder Clock Period = ^ 



These parameters are guaranteed but not 100% tested. 


Fdc 
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Pin Assignments 


PIN 

SECTION 

NAME 

DESCRIPTION 

1 

Both 

Vcc 

Positive supply pin. 

2 

Decoder 

VALID WORD 

Output high indicates receipt of a valid word. 

3 

Decoder 

TAKE DATA' 

A continuous, free running signal provided for host timing or data 
handling. When data is present on the bus, this signal will be 
synchronized to the incoming data and will be identical to take data. 


Decoder 

TAKE DATA 

Output is high during receipt of data after identification of a sync pulse 


Decoder 

SERIAL DATA OUT 

Delivers received data in correct NRZ format. 


Decoder 

SYNCHRONOUS DATA 

Input presents Manchester data directly to character identification 
logic. SYNCHRONOUS DATA SELECT must be held high to use 
this input. If not used this pin should be held high. 


Decoder 

SYNCHRONOUS DATA SELECT 

In high state allows the synchronous data to enter the character identi- 
fication logic. 

8 

Decoder 

SYNCHRONOUS CLOCK 

Input provides externally synchronized clock to the decoder. 

9 

Decoder 

DECODER CLOCK 

input drives the transition finder, and the synchronizer which in 
turn supplies the clock to the balance of the decoder. 

10 

Decoder 

SYNCHRONOUS CLOCK SELECT 

In high state directs the SYNCHRONOUS CLOCK to control the decoder 
character identification logic. A low state selects the DECODER CLOCK 

11 

Decoder 

BIPOLAR ZERO IN 

A high input should be applied when the bus is in its negative state. 

This pin must be held high when the unipolar input is used. 

12 

Decoder 

BIPOLAR ONE IN 

A high input should be applied when the bus is in its positive state. 

This pin must be held low when the unipolar input is used. 

13 

Decoder 

UNIPOLAR DATA IN 

With pin 1 1 high and pin 12 low, this pin enters unipolar data into 
the transition finder circuit. If not used this input must be held low. 

14 

Decoder 

DECODER SHIFT CLOCK 

Output which delivers a frequency (DECODER CLOCK -r 12), 
synchronized by the recovered serial data stream. 

15 

Decoder 

TRANSITION SELECT 

A high input to this pin causes the transition finder to synchronize on 
every transition of input data. A low input causes the transition finder 
to synchronize only on mid-bit transitions. 

16 

Blank 

N.C. 

Not connected. 

17 

Decoder 

COMMAND SYNC 

Output of a high from this pin occurs during output of decoded data 
which was preceded by a Command (or Status) synchronizing character 

18 

Decoder 

DECODER PARITY SELECT 

An input for parity sense, calling for even parity with input high and 
odd parity with input low. 

19 

Decoder 

DECODER RESET 

A high input to this pin during a rising edge of DECODER SHIFT 

CLOCK resets the decoder bit counting logic to a condition ready 
for a new word. 

20 

Both 

COUNT Co 

One of five binary inputs which establish the total bit count to be 
encoded or decoded. 

21 

Both 

GROUND 

Supply pin. 

22 

Both 

MASTER RESET 

A high on this pin clears 2:1 counters in both the encoder and decoder. 

23 

Both 

COUNT C2 

See pin 20. 

24 

Encoder 

^ 6 OUT 

Output from 6:1 divider which is driven by the ENCODER CLOCK. 

25 

Encoder 

BIPOLAR ZERO OUT 

An active low output designed to drive the zero or negative sense of 
a bipolar line driver. 

26 

Encoder 

OUTPUT INHIBIT 

A low on this pin forces pin 25 and 27 high, the inactive states. 

27 

Encoder 

BIPOLAR ONE OUT 

An active loW output designed to drive the one or positive sense of 
a bipolar line driver. 

28 

Encoder 

SERIAL DATA IN 

Accepts a serial data stream at a data rate equal to ENCODER SHIFT 
CLOCK. 

29 

Encoder 

ENCODER ENABLE 

A high on this pin initiates the encode cycle. (Subject to the proceed- 
ing cycle being complete.) 

30 

Encoder 

SYNC SELECT 

Actuates a Command sync for an input high and Data sync for an 
input low. 

31 

Encoder 

ENCODER PARITY SELECT 

Sets transmit parity odd for a high input, even for a low input. 

32 

Encoder 

SEND DATA 

Is an active high output which enables the external source of serial data 

33 

Encoder 

SEND CLOCK IN 

Clock input at a frequency equal to the data rate X2. 

34 

Encoder 

ENCODER SHIFT CLOCK 

Output for shifting data into the Encoder. This shift clock shifts data 
on a low-to-high transition. 

35 

Blank 

N.C. 

Not connected. 

36 

Both 

COUNT C3 

See pin 20. 

37 

Encoder 

ENCODER CLOCK 

Input to the 6: 1 divider. 

38 

Decoder 

DATA SYNC 

Output of a high from this pin occurs during output of decoded data 
which was preceded by a Data syn :hronizing character. 

39 

Both 

COUNT C4 

See pin 20. 

40 

Both 

COUNT Cl 

See pin 20. 
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YESTERDAY’S 
RADIO 
MASTER 
IS TODAY’S 


ELECTRONIC DISTRIBUTORS 
MASTER CATALOG 


First published to serve you in 1935, The Radio 
Electronic Master has continuously changed over 
the years to better meet your needs. Today The 
Radio Master has become The Electronic Dis- 
tributors MASTER CATALOG. 

The 1979 edition of The Electronic Distributors 
MASTER CATALOG includes components, sys- 
tems and subsystems sold through distributors. 

It encompasses the following product areas: elec- 
tronic and electromechanical components, audio 
and communications equipment, sub-assembly and 
panel components, hardware, production equipment 
and tools, test instrumentation, power sources, wire 
and cable, and chemicals. 

The MASTER CATALOG is divided into four basic 
sections: 

The GENERAL INDEX lists manufacturers and 


products alphabetically, including product cross ref- 
erences. Page numbers are displayed for both 
manufacturers and products. Manufacturers names 

are bold-faced. 

The MANUFACTURERS’ CATALOG SECTION is 

a collection of their respective product pages, al- 
phabetically by manufacturer, again including ad- 
dresses and phone numbers. 

The MANUFACTURERS DIRECTORY is an alpha- 
betical listing of all manufacturers who^e products 
information is shown. Page numbers are refer- 
enced. Sales offices, representatives and dis- 
tributors are included for many manufacturers. 

The DEALER/DISTRIBUTOR DIRECTORY geo- 
graphically lists distribution outlets by state and city. 
The listings were supplied by manufacturers 
cataloging in this edition. 


United Technical Publications, Inc., Div. of Cox Broadcasting Corp. • 645 Stewart Ave., Garden City, N.Y. 11530 



CMOS 

12-Bit Monoiithrc Multiply DAC 


MP7621/7541 


FEATURES 

• 12-Bit Linearity (0.01%), achieved without trimming of 
ladder Rs 

• Full Four-Quadrant Multiplication 

• 2 ppm/°C Gain Error Tempco 

• Plug-ln Replacement For AD7541 

• TTL/CMOS Compatible 

• Low Power Consumption 

• Low Feedthrough Error 

• Low Cost 

APPLICATIONS 

Digital/Synchro Conversion 
Programmable Amplifiers 
Ratiometric A/D Conversion 
Function Generation 


PIN CONFIGURATION 


•OUTI 
'0UT2 
GND 
BIT 1 (MSB) 
BIT 2 
BIT 3 
BIT'4 
BIT 5 
BIT 6 



^FEEDBACK 

Vref in 
Vdd 1+) 

BIT 12 (LSB) 
BIT 11 
BIT 10 
BIT 9 
BIT 8 
BIT 7 


TOP VIEW 


lU 

o 

< 

IL 

K 

Ui 

z 


GENERAL DESCRIPTION 

The MP7621 is a 12-bit monolithic digital-to-analog converter, 
featuring high-density CMOS. Precision thin-film deposition 
allows 12-bit linearity without laser trimming, thus eliminating 
any long-term instabilities the laser might introduce. Thermal 
compensation reduces Gain Error Tempco to 2 ppm/°G 
maximum. 

Also, the MP7621 is a pin-compatible replacement for Analog 
Devices’ AD7541. It meets or exceeds the performance of 
that device. 


ORDERING INFORMATION 


CIRCUIT DESCRIPTION 

GENERAL CIRCUIT INFORMATION 

The MP7621, a 12-bit multiplying D/A converter, consists of 
a highly stable thin film R-2R ladder and twelve CMOS current 
switches on a monolithic chip. Most applications require the 
addition of only an output operational amplifier and a voltage 
or current reference. 

The simplified D/A circuit is shown above. An inverted 
R-2R ladder structure is used— that is, the binarily weighted 
currents are switched between the IquTI IOUT2 bus 
lines thus maintaining a constant current in each ladder leg 
independent of the switch state. 


' 

Temperature Range and Package 

Nonlinearity 

Plastic 

0° to +70°C 

Ceramic 

-25°Cto+85°C 

Ceramic 

-55°Cto+125°C 

0.024% 

MP7621JN 

MP7621AD 

MP7621SD 

0.012% 

MP7621KN 

MP7621BD 

MP7621TD 


FRICKS (100+) 

.MF7621JN S16,00 

MF7621 KN 21.50 

MP7621A1) .S23.60 

.V1F7621BD 25.40 

.MF7621SD $62.80 

.V1F7621TD 79.50 



Information furnished by Micro Power Systems is believed to be accurate 
and reliable. However, no responsibility is assumed for its use; nor for 
any infringements of patents or other rights of third parties which may 
result from its use. No license is granted by implication or otherwise 
under any patent or patent ri^ts of Micro Power Systems. 


MICRO POWER SYSTEMS, INC. 
3100 Alfred Street, Santa Clara CA 95050 
(408)247-5350 
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PARAMETER 

Ta = +25°C 

= min-max 

TEST CONDITION 

si atk; accuracy 




Resolution 

Nonlinearity 

1 2 bits min 

12 bits min I 


MP7621JN, MP7621AD, MP7621SD 

1 0.024% FSR' max 

±0.024% FSR max f 

'^OUTl ” '^OUT2 ” 

MP7621KN, ViP7621BD, MP7621TD 

±0.012% FSR max 

±0.01 2% FSR max 1 

Nonlinearity Tempco 

2 ppm of FSR/°C max 



Gain Error'' ’ 

±0.3% FSR typ 



Gain Firror Tempco^ 

2 ppm of FSR/“C max 



Power Supply Rejection 

±.01% per % max 

±0.02% per % max 

' 14.5V - 15.5V 

Output Leakage Current 

±50nA max 

±200nA max 

''ref = -^ov 

DYNA.MIC PERFORMANCE 




Output Current Settling Time^ 

2 ns max 

2 /as max 

To 0,012% of FSR 

Feedthrough F'rror’ 

ImV p-p max 

ImV p-p max 

V^EF = 20V p-p @ 10 kHz 

REFERENCE INPUT 




Input Resistance 

5kn min, 20kQ max 

5kSi min, 20kn max 


DIGITAL INPUTS 




^ INH 

2.4V max 

2.4V max 


' INL 

0.8V min 

0.8V min 


Input Leakage Current 

± 1 uA max 

±1 fiA min 

V,^ = 0orl5V 

Input Capacitance^ 

8pF max 

8pF max 


Input Coding 

Binary or Offset 

Binary (see page 6) 



ANALOG OUTPUTS 




Output Capacitance^ 




^OUTl 

‘^OUT2 

200pF max 

60pF max ■ 

200pF max | 

60pF max V 

Digital Inputs = 

^OUTl 

CoUT2 

60pF max 

200pF max 

60pF max f 

200pF max ) 

Digital Inputs = V[f,jE 

POWER REQUIREMENTS 




''■'DD'^ange 

+ 5V min, +16V max 

+ 5V min, +16V max 

Accuracy is not guaranteed 
over this range. 

'dd 

2m.A max 

2mA max 

Digital Inputs = V|j,,;|.,'or Vjj^^ 


NOTHS: 

' KSR is Full Scale Range. 

^ Using internal feedback resistor. 

■’ (iuaranteed by design, not subject to test. 
Specifications subject to change without notice. 


ABSOLUTE MAXIMUM RATINGS 

(Ta = +25°C unless otherwise noted) 

^DD (to GND) +17V 

VreF (to GND) . . . , ±25V 

Digital Input Voltage Range to GND 

Output Voltage (Pin 1, Pin 2) -lOOmV to V[)j 3 

Power Dissipation (Package) 

Upto+75°C 450mW 

Derate above +75°C by 6mW/°C 

Operating Temperature 

JN, KN Versions 0 to +70°C 

AD, BD Versions -25°C to +85°C 

SD, TD Versions -55°C to +125°C 

Storage Temperature -65°C to +150°C 


CAUTION 

1. Do not apply voltages higher than Vdd or less than GND 
potential on any terminal except Vref- 

2. The digital control inputs are zener protected; however 
permanent damage may occur on unconnected units under 
high energy electrostatic fields. Keep unused inputs in 
conductive foam at all times. 


SPECIFICATION DEFINITIONS 

NONLINEARITY: Error contributed by deviation of the 

DAC transfer function from a best straight line function. 
Normally expressed as a percentage of full scale range. For 
a multiplying DAC, this should hold true over the entire 
Vref range. 

RESOLUTION: Value of the LSB. For example, a unipolar 

converter with n bits has a resolution of (2‘n) (Vref)- A 
bipolar converter of n bits has a resolution of [2'('’ ' 
[Vref] • Resolution in no way implies linearity. 

SETTLING TIME'. Time required for the output function of 
the DAC to settle to within 1/2 LSB for a given digital input 
stimulus, i.e., 0 to Full Scale. 

GAIN: Ratio of the DAC’s operational amplifier output 

voltage to the input voltage. 

FEEDTHROUGH ERROR: Error caused by capacitive 

coupling from Vj^gp to output with all switches OFF. 

OUTPUT CAPACITANCE: Capacity from IqUTI ^rid 

IOUT2 terminals to ground. 

OUTPUT LEAKAGE CURRENT: Current which appears on 
IquTI terminal with all digital inputs LOW or on IoUT2 
terminal when all inputs are HIGH. 
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FEEDTHROUGH - % LINEARITY ERROR - % 'DD ^ GAIN ERROR 


MP7621/7541 



TYPICAL PERFORMANCE CHARACTERISTICS 



Figure 1. Gain Error vs. Supply Voltage 
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V D D ““ V o I ts 

Figure 2. Supply Current i/s. Supply Voltage 



Vqq — Volts 

Figure 3. Linearity Error vs. Supply Voltage 



Figure 4. Feedthrough Error vs. Frequency 


APPLICATION HINTS 


Linearity depends upon the potential of IqUTI 1^011X2 
(pin 1 and pin 2) being exactly equal to GND (pin 3) and the 
output amplifier’s non-inverting (+) input. Careful PC board 
layout and adjustment and selection of the amplifier’s offset 
voltage and bias current are necessary. 


The input structures of some high speed operational amplifiers 
can attempt to draw substantial current during switch-on. 
Schottky diodes should be used in these circumstances to 
prevent the absolute maximum rating for VoUTl YouT2 
being exceeded. 

The power supply should be carefully checked for noise, 
which would affect performance, and overshoot which could 
damage the device. 

Unused digital inputs must always be grounded or taken to 
VdD to ensure correct operation. Particular care should be 
taken when digital inputs are routed to another PC card. It is 
recommended that inputs open-circuited when PC cards are 
disconnected be taken to Vpi;) or GND via high value (1ML2) 
resistors to prevent the accumulation of static charges. 



OUTLINE DIMENSIONS 
Dimensions shown in inches and (mm). 



0 91 (23 121 
0 89(22 61) 



1 



0 12 13 05) 

0 06 n 531 


0 012 lO 3051 


0 008 (0 203 ( 

1 * • 

0 306 (7 781 



0 294 (7 471 


18-PIN CERAMIC DIP 
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Octal Buffers 






Features /Benefits 


• 3-state outputs drive bus lines 


• 20-pin Skinny DIP^“ saves space 


• Schmitt trigger guarantees high noise margin • 8-bits matches byte boundaries 

• Low current PNP inputs reduce loading • Ideal for microprocessor interface 



\ 




PART 

NUMBER 

PKG 

TEMP. 

ENABLE 

POLARITY 

THRESH- 

OLD 

POWER 

SN74LS240 

N,J 

com ■ 

LOW 




SN54LS240 

J 

mil 

Invert 



67LS306 

N,J 

com 

LOW- 



57LS306 

J 

mil 

HIGH 


Hysteresis 


SN74LS244 

N,J 

com 

LOW 



SN54LS244 

J 

mil 

Non- 



SN74LS241 

N,J 

com 

LOW- 

invert 



SN54LS241 

J 

mil 

HIGH 



LS 

67LS300 

N,J 

com 

LOW 



57LS300 

N 

mil 

Invert 



67LS307 

N,J 

com 

LOW- 



57LS307 

N 

mil 

HIGH 


Schmitt 


67LS304 

N,J 

com 

'low 


trigger 


57LS304 

N 

mil 

Non- 



67LS301 

N,J 

com 

LOW- 

invert 



57LS301 

N 

mil 

HIGH 




SN74S240 

N,J 

com 

LOW 




SN54S240 

N 

mil 

Invert 



67S306 

N,J 

com 

LOW- 



57S306 

N 

mil 

HIGH 


Hysteresis 


SN74S244 

N,J 

com 

LOW 



SN54S244 

N 

mil 

Non- 



SN74S241 

N,J 

com 

LOW- 

invert 



SN54S241 

N 

mil 

HIGH 




67S300 

N,J 

com 

LOW 




57S300 

N 

mil 

Invert 



67S307 

N,J 

com 

LOW- 



57S307 

N 

mil 

HIGH 


Schmitt 


67S304 

N,J 

com 

LOW 


'• trigger 


57S304 

N 

mil 

Non- 



67S301 

N,J 

com 

LOW- 

Invert 



- 57S301 

N 

mil 

HIGH 
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Description 

The Octal Buffers provide high speed and high current interface 
capability for bus organized Digital Systems. The three-state 
drivers will source a termination to ground (up to 133fi) or sink a 
pull-up to Vqq as in the popular 220fl/330n computer periph- 
eral termination. The PNP inputs provide improved fan-in with 
0.2 mA l||_ on the Low Power Schottky buffers and 0.4 mA Iqc 
on the Schottky buffers. 

The 240 and 244 provide inverting and non-inverting outputs 
with active low enables. The 241 and 306 provide inverting and 
non-inverting outputs with both active low and active high en- 
ables allowing transceiver operation. 


In addition to the standard Schottky and Low Power Schottky 
Octal Buffers, Monolithic Memories provides a full hysteresis 
with “a true” Schmitt trigger circuit. The improved performance 
characteristics are designed to be consistent with the SN54/ 
74LS14 Hex Schmitt trigger and guarantee a full 400 mV noise 
immunity. 

The Schmitt Trigger operation makes the LS buffers ideal for 
bus receivers in a noisy environment. The Schmitt Trigger oper- 
ation on the S buffers acts as a safeguard against feedback 
oscillation and prevents slow transitions through the threshold 
region, insuring fast transitions and reducing Iqc spikes. 


Logic Symbols 


240, 300 


241, 301 


iEI 


o 

o 

Q 

m 


D 


□ 


m 


03 

m 

m 

a 


244, 304 


306, 307 


m 




HH 


m 
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TERFACE 


SN74LS240 SN74LS241 SN74LS244 67LS306 SN54LS240 SN54LS241 SN54LS244 57LS306 


Absolute Maximum Ratings 


Supply Voltage, VqC 7V 

Input Voltage 7V 

Off-State Output Voltage 7V 

Storage Temperature Range -65°C to +150°C 


Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MILITARY 

MIN NOM MAX 

COMMERCIAL 

MIN NOM MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 5.5 

4.75 5 5.25 


lOH 

High-level output current 

-12 

-15 

mA 

*OL 

Low-level output current 

12 

24 

mA 

Ta 

Operating free-air temperature 

-55 125 

0 70 



Electrical Characteristics over Recommended operating Free Air Temperature Range 


2'^ 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MILITARY 

MIN TYP MAX 

COMMERCIAL 

MIN TYP MAX 

UNIT 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.7 

0.8 

V 

V|C 

Input clamp voltage 

Vcc = MIN, l|=- 18 mA 

-1.5 

-1.5 

V 

Hysteresis (Vj + - Vj-) 

Vcc min 

0.2 0.4 

0.2 0.4 

V 

VOH 

High-level output voltage 

Vcc ^ min, V|h = 2 V, 

V|L = MAX loH = -3mA 

2.4 3.4 

2.4 3.4 

V 

Vcc min, V|h = 2 V 

V|L = 0.5 V, loH = max 

2 

2 

VOL 

Low-level output voltage 

Vcc min, 

V|H = 2 V. 

V|L = VilMAX 

lOL = 12 mA 

0.4 

0.4 

V 

Iql = 24 mA 


0.5 

lOZH 

Off-state output current 

Vcc. V|L= MAX 
V|H - 2 V 

Vo = 2.7 V 

20 

20 

/xA 

lOZL 

Vo 0.4 V 

-20 

-20 

l| 

Input current at maximum 
input voltage 

Vcc = max, V| = 7 V 

0.1 

0.1 

mA 

llH 

High-level input current, any input 

Vcc = max, V| = 2.7 V 

20 

20 

/U.A 

l|L 

Low-level input current 

Vcc = max, V|l = 0.4 V 

-0.2 

-0.2 

mA 

lOS 

Short-circuit output current 

Vcc = max 

-40 -225 

-40 -225 

mA 

•CC 

Supply current 

Outputs high 

Vcc = max 

Outputs open 

All 

13 23 

13 23 

mA 

Outputs low 

’LS240, LS306 

26 44 

26 44 

’LS241, ’LS244 

27 46 

27 46 

All outputs 

disabled 

’LS240, LS306 

29 59 

29 50 

■LS241, ’LS244 

32 54 

32 54 


Switching Characteristics vcc = s v, ta = 25 °c 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

LS240, LS306 
MIN TYP MAX 

LS241, LS244 

MIN TYP MAX 

UNIT 

tPLH 

Propagation delay, low-to-high 


9 

14 

12 

18 

ns 

tPHL 

Propagation delay , high-to-low 

Cl = 45 pF, Rl = 667 ft, 

12 

18 

12 

18 

ns 

tPZL 

Ouptut enable time to low level 

See Page 10-4 

20 

30 

20 

30 

ns 

tPZH 

Output enable time to high level 


15 

23 

15 

23 

ns 

tPLZ 

Output disable time from low level 

Cl = 5 pF, Rl = 667 ft, 

15 

25 

15 

25 

ns 

tPHZ 

Output disable time from high level 

See Page 10-4 

10 

18 

10 

18 

ns 
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I, 67LS304, 67LS307, 57LS300, 57LS301, 57LS304, 57LS307 


lytisofute Maxiimmi Ratings 

^CC 7V 

7V 

7V 

-65°C to +150°C 

ilaccmnended Operating Conditions 


SYMBOL 

PARAMETER 

MILITARY 

MIN NOM MAX 

COMMERCIAL 

MIN NOM MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

IQH 

High-level output current 

-12 

-15 

mA 

lOL 

Low-level output current 

12 

24 

mA 

Ta 

Operating free-air temperature 

-55 125 

0 70 

°C 


Electrical Characteristics over Recommended operating Free Air Temperature Range 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MILITARY 

MIN TYP MAX 

J 

COMMERCIAL 

MIN TYP MAX 

UNIT 

Vt + 

Positive-going threshold voltage 

< 

0 

0 

II 

cn 

< 

1.5 1.7 2.0 

1.5 1.7 2.0 

V 

Vt- 

Negative-going threshold voltage 

< 

0 

0 

II 

cn 

< 

0.6 0.9 1.1 

0.6 0.9 1.1 

V 

V|C 

Input clamp voltage 

Vcc = MIN, ll = -18mA 

-1.5 

-1.5 

V 


Hysteresis (Vt+ - Vj-) 

Vcc = 5V 

0.4 0.8 

1 

0.4 0.8 

V 

VOH 

High-level output voltage 

Vcc = min, V|h = 2 V, 

V|l = MAX, loH = -3mA 



V 

Vcc = min, V|h = 2 V, 

V|l = 0.5V, Ioh = MAX 

2 

2 

1 

VOL 

Low-level output voltage 

Vcc ^ min, 

V|h = 2V, 

ViL - VilMAX 

Iql ^ "I^ mA 

0.4 

0.4 

V 

Iql = 24 mA 


0.5 


Off-state output current 

Vcc. V|L= MAX 
V|H = 2 V 

Vo = 2.7 V 

20 

20 

JU.A 

lOZL 

Vo - 0.4 V 

- -20 

-.20 

H 

Input current at maximum 
input voltage 

Vcc = max, V| = 7 V 

0.1 

0.1 

mA 

llH 

High-level input current, any input 

Vcc = max, V| = 2.7 V 

20 

20 

/U.A 

l|L 

Low-level input current 

Vcc = max, V|l = 0.4 V 

-0.2 

-0.2 

mA 

lOS 

Short-circuit output current 

Vcc = max 

-40 -225 

-40 -225 

mA 

ICC 

Supply current 

Outputs high 

r 

Vcc " max 

Outputs open 

LS300, LS307 

13 23 

13 23 

mA 

LS301, LS304 

18 31 

18 31 

Outputs low 

LS300, LS307 

26 44 

26 44 

LS301, LS304 

32 46 

32 46 

All outputs 

disabled 

LS300, LS307 

29 59 

29 50 

LS301, LS304 

34 54 

34 54 



Switching Characteristics vcc = 5 v, ta = 25 c 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

LS300, LS307 

MIN TYP MAX 

LS301, LS304 
MIN TYP MAX 

UNIT 

tPLH 

Propagation delay, low-to-high 

Cl = 45 pF, Rl = 667 a. 

See Page 10-4 

19 

19 

ns 

tPHL 

Propagation delay , high-to-low 

19 

19 

ns 

tpzL 

Ouptut enable time to low level 

37 

26 

ns 

tPZH 

Output enable time to high level 

26 

26 

ns 

tPLZ 

Output disable time from low level 

Cl = 5 pF, Rl = 667 0, 

See Page 10-4 

19 

22 

ns 

tPHZ 

Output disable time from high level 

19 

22 

ns 
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NTERFACE 


SN74LS373, 67LS380, SN74LS374, 67LS376, SN54LS373, 57LS380, SN54LS374, 57LS376 




Absolute Maximum Ratings 

Supply Voltage, Vqc 

Input Voltage 

Off-State Output Voltage 

Storage Temperature Range 


7V 

5.5V 

5.5V 

-65°C to +150°C 


Recommended Operating Conditions 


SYMBOL 

PARAMETER 

■ ' 1 

MILITARY 

MIN NOM MAX 

COMMERCIAL 

MIN NOM MAX 

UNIT 

Vcc 

Supply Voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

VOH 

High Level Output Voltage 

5.5 

5.5 

V 

lOH 

High Level Output Current 

-1 

-2.6 

mA 


Width of Clock/Gate 

High 

15 

15 

ns 

Low 

15 

15 

tsu 

Set Up Time 

’LS373 

oi 

Oi 

ns 

’LS374 

20 1 

20 1 

tH 

Hold Time 

’LS373 

lOi 

lOi 

ns 

’LS374 

OT 

Oj 

Ta 

Operating Free Air Temperature 

-55 125 

0 70 

°C 


Electrical Characteristics Over Recommended Operating Free-Air Temperature Range 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MILITARY 

MIN TYP MAX 

COMMERCIAL 

MIN TYP MAX 

UNIT 

V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.8 

0.8 

V 

V|C 

Input clamp voltage 

Vcc = MIN, l| = - 18 mA 

-1.5 

-1.5 

V 

VOH 

High-level output voltage 

Vcc = min, V|h = 2 V 

VlL = VilMAX, Iqh = max 

2.4 3.4 

2.4 3.1 

V 

VOL 

Low-level output voltage 

Vcc = min, V|h = 2 V, 
V|L = VilMAX 

IQL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 24 mA 


0.35 0.5 

lOZH 

High off-state current 

Vcc = max, V|h - 2 V, Vo = 2.7 V 

20 

20 

fxA 

lOZL 

Low off-state current 

Vcc = max, V|h = 2 V Vq = 0.4 V 

-20 

-20 

/jiA 

l| 

Input current at max V| 

Vcc = max, V| = 7 V 

0.1 

0.1 

mA 

I|H 

High-level input current 

Vcc max, V| = 2.7 V 

20 

20 

iiA 

III 

Low-level input current 

Vcc = max, V| = 0.4 V 

-0.4 

-0.4 

mA 

iOS 

Short-circuit current 

Vcc ^ max 

-30 -130 

-30 -130 

mA 

Icc 

Supply current 

Vcc max 

Latch 

24 40 

24 40 

mA 

Register 

27 40 

27 40 


Switching Characteristics vcc = s v, ta = 25 c 


SYMBOL 

. . 

PARAMETER 

CONDITIONS 

LATCH 

MIN TYP 

MAX 

REGISTER 

MIN TYP MAX 

UNIT 

imax 

Maximum Clcx:k Frequency 



35 50 

MHz 

tPLH 

Data to Output Delay 


12 

18 



tPHL 

Cl = 45pF 

Rl = 667n 

See Page 10-4 

12 

18 



tPLH 

Clock/Gate to Output Delay 

20 

30 

15 

28 

ns 

tPHL 

18 

30 

19 

28 

tPZH 

Output Enable Delay 

15 

28 

20 

28 


tPZL 


25 

36 

21 

28 


tPHZ 

Output Disable Delay 

Cl = 5pF See 

12 

20 

12 

20 

ns 

tPLZ 

Rl = 6670 Page 10-4 

15 

25 

14 

25 
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, 67S304, 67S307, 57S300, 57S301, 57S304, S7S307 



*The SN54S241/244J operating at free air temperature above 116°C requires a heat sink such that R^CA is not more than 40°C/W 


ElGCtriCdl Characteristics over Recommended Operating Free Air Temperature Range 


SYMBOL 

PARAMETER 

CONDITIONS 

S300, S307, 

MIN TYP MAX 

S301, S304 

MIN TYP MAX 

UNIT 

Vt+ 

Positive going threshold voltage 

< 

O 

o 

II 

cn 

< 

1.5 1.7 1.9 

1.5 1.7 1.9 

V 

Vt- 

Negative-going threshold voltage 

< 

O 

o 

II 

cn 

< 

0.7 0.9 1.1 

0.7 0.9 1.1 

V 

V|C 

Input clamp voltage 

VCC h ^ -18mA 

-1.2 

-1.2 

V 


Hystersis (Vt+ - Vj-) 

VCC = min 5V 

0.4 0.8 

0.4 0.8 

V 

VOH 

High-level 

output 

voltage 

Vqc = MIN 

V|H =2V 

74S 

V|L = 0.8V, lOH = -1mA 

2.7 

2.7 

V 

54S 

74S 

V|L - 0.8V, lQ|-j = —3mA 

2.4 3.4 

2.4 3.4 

54S 

74S 

V|L = 0.5V, Iqh = max 

2 

2 

VOL 

Low level output voltage 

Vcc ^ min, V]h = 2V 

V|L = 0.8V, loL ^ max 

0.55 

0.55 

V 

lOZH 

lOZL 

Off state output current 

Vcc = max 
V|H = 2V 

V|L = 0.8V 

Vq = 2.4V 

50 

50 

/uA 

Vq = 0.5V 

-50 

-50 

ll 

Maximum input current 

Vcc = max, V| = 5.5V 

1 

1 

mA 

l|H 

High level input current 

Vcc = max, V| = 2.7V 

50 

50 

/liA 

llL 

Low level 
input current 

Any A 

VcC -= max, V| = 0.5V 

' -400 

-400 

IxA 

Any E 

-400 

-400 

fiA 

lOS 

Short circuit output current'' 

Vcc ^ max 

-50 -225 

-50 -225 

mA 

icc 

Supply current 

Outputs high 

Vcc = max 

Outputs Open 

Military 

123 

147 

mA 

Commercial 

135 

160 

Outputs low 

Military 

100 145 • 

120 170 

Commercial 

100 150 

120 180 

Outputs 

disabled 

Military 

100 145 

120 170 

Commercial 

100 150 

120 180 
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INTERFACE 


Octal Transceiver 

SN74LS245, SN54LS245 

67LS305, 67LS310, 57LS305, 57LS310 



Features/Benefits 

• 3-state outputs drive bus lines 

• Schmitt trigger guarantees high noise margin 

• Low current PNP inputs reduce loading 

• 20 pin Skinny DIP^'^ saves space 

• 8 bits matches byte boundaries 

• Ideal for microprocessor interface 

Description 

These Octal Bus transceivers are designed for asynchronous 
two-way communication between data buses. The control func- 
tion implementation minimizes external timing requirements. 

The device allows data transmission from the A bus to the B bus 
or from the B bus to the A bus depending upon the logic level at 
the direction control (DIR) input. The enable input (E) can be 
used to disable the device so that the buses are effectively 
isolated. 

In addition to the standard Octal transceivers, Monolithic Mem- 
ories provides a full hysteresis with “a true” Schmitt Trigger 
circuit. The improved performance characteristics are designed 
to be consistent with the SN54/74LS14 Hex Schmitt Trigger 
and guarantee a full 400 mV noise immunity. 

The Schmitt Trigger operation makes these LS transceivers 
idea! for noisy bus environments. 


Logic Symbols 


LS245, LS305 


'Preliminary Data 



PART 

NUMBER 

PKQ 

TEMP 

POLARITY 

THRESHOLD 

SN74LS245 

N,J 

com 

Non- 

Hysteresis 

SN54LS245 

J 

mil 

invert 

67LS305* 

N,J 

com 

Non- 


57LS305* 

J 

mil 

invert 

Schmitt 

67LS310* 

57LS310* 

N,J 

J 

com 

mil 

Invert 

trigger 


Function Table LS245, LS305 


ENABLE 

E 

DIRECTION 

CONTROL 

DIR 

L 

L 

L 

H 

H 

X 


Function Table LS310 


ENABLE 

E 

DIRECTION 

CONTROL 

DIR 

L 

L 

L 

H 

H 

X 






OPERATION 

B data to A bus 
A data to B bus 
Isolation 


OPERATION 

B data to A bus 
A data to B bus 
Isolation 


|2d| vcc 




1165 East Arques Avenue, Sunnyvale, CA 94086 Tel; (408) 739-3535 TWX: 910-339-9229 


Monolithic Memories 
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SN74LS245, SN54LS245 


Absolute Maximum Ratings 

Supply Voltage, Vqq 

Input Voltage 

Off-State Output Voltage 

Storage Temperature Range 


7V 

7V 

7y 

-65°C to +150°C 


Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MILITARY 

MIN NOM MAX 

COMMERCIAL 

MIN NOM MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

lOH 

High-level output current 

-12 

-15 

mA 

lOL 

Low-level output current 

12 

24 

mA 

ta 

Operating free-air temperature 

-55 125 

0 70 

°C 


Eiectrical Characteristics 

Over Recommended Operating Free Air Temperature Range 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MILITARY 

MIN TYP MAX 

COMMERCIAL 

MIN TYP MAX 

UNIT 

V|H 

High-level input voltage 


2 

2 

V 

VlL 

Low-level input voltage 


0.7 

0.8 

V 

V|C 

Input clamp voltage 

Vcc = min, li = -18 mA 

-1.5 

-1.5 

V 


Hysteresis {Vt+ -Vj_)A or B input 

Vcc = min 

0.2 0.4 

0.2 0.4 

V 

VOH 

High-level output voltage 

Vcc = min, 
V|H = 2V, 

V|L = V|L max 

IQH = -3 mA 

2.4 3.4 

2.4 3.4 

V 

IQH = max 

2 

2 

VOL 

Low-level output voltage 

Vcc ^ min, 
V|H = 2V, 

V|L = V||_ max 

•OL 12 mA 

0.4 

0.4 

V 

•OL = 24 mA 


0.5 

lOZH 

Off-state output current 

Vcc = max. 

Vo - 2.7 V 

10 

10 

IjlA 

lOZL 

E at 2 V 

Vo = 0.4 V 

200 

200 

l| 

Input current at maximum 
Input voltage 

A or B 

Vcc = max, 

Vi = 5V 

0.1 

0.1 

mA 

DIR, E 

V| = 7 V 

I|H 

High-level input current 

Vcc = max. ViH = 2.7 V 

20 

20 

IjlA 

l|L 

Low-level input current 

Vcc = max, ViL = 0.4 V 

-0.2 

-0.2 

mA 

lOS 

Short-circuit output current 

Vcc = MAX 

-40 -225 

-40 -225 

mA 

icc 

Supply current 

Total, outputs high 

Vcc MAX, Outputs open 

48 70 

48 70 

mA 

Total, outputs low 

68 90 

88 90 

Outputs at_Hi-Z 

64 95 

64 95 


Switching Characteristics vcc = s v, ta = 25 °c 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

Propagation delay, low-to-high 



ns 

tPHL 

Propagation delay, high-to-low 

Cl 45 pF, Rl - 667 D, See Page 10-4 


ns 

tPZL 

Output enable time to low-level 



ns 


Output enable time to high-level 



ns 

tPLZ 

Output disable time from low-level 

Cl ■= 5 pF Rl 667 n, See Page 10-4 





ns 

tPHZ 

Output disable time from high-level 


ns 
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TERFACE 



67LS305, 67LS310, 57LS305, 57LS310 


m Ratings 


7V 

7V 

7V 

-65°C to +150°C 


mmended Operating Conditions 


HjlHII 

PARAMETER 

MILITARY 

MIN NOM MAX 

COMMERCIAL 

MIN NOM MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

iqh 

High-level output current 

-12 

-15 

mA 

IQL 

Low-level output current 

12 

24 

mA 

ta 

Operating free-air temperature 

-55 125 

0 70 




Eiectricai Characteristics 

Over Recommended Operating Free Air Temperature Range 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MILITARY 

MIN TYP MAX 

COMMERCIAL 

MIN TYP MAX 

UNIT 

Vt+ 

Positive-going threshold voltage 

> 

in 

II 

O 

O 

> 

1.5 1.7 1.9 

1.5 1.7 1.9 

V 

Vt- 

Negative-going threshold voltage 

Vcc = 5V 

0.7 0.9 1.1 

0.7 0.9 1.1 

V 

Vt- 

Input clamp voltage 

Vcc min, l| = -18 mA 

-1.5 

-1.5 

V 


Hysteresis (Vt+ -Vj_)A or B input 

Vcc = min 

0.4 0.8 

0.4 0.8 

V 

VOH 

High-level output voltage 

Vcc = min, 
V|H = 2V. 

V|L = V|L max 

Iqh = -3 mA 

2.4 3.4 


V 

Iqh = max 

2 

2 

VOL 

Low-level output voltage 

Vcc = min, 
V|H = 2V, 

V|L = V|i_ max 

lOL 12 mA 

0.4 

0.4 

V 

Iql "" 24 mA 


0.5 

lOZH 

lOZL 

Off-state output current 

Vcc = max, 

Eat2 V 

Vo = 2.7 V 

10 

10 

/uA 

Vo = 0.4 V 

-200 

-200 

l| 

Input current at maximum 
Input voltage 

A or B 

Vcc = max. 

V| = 5.5V 

0.1 

0.1 

mA 

DIR, E 

V| = 7 V 

IlH 

High-level input current 

Vcc = max, V|h = 2.7 V 

20 

20 

mA 

l|L 

Low-level input current 

Vcc = max, V|l = 0.4 V 

-0.2 

-0.2 

mA 

los 

Short-circuit output current 

Vcc = max 

-40 -225 

-40 -225 

mA 

m 

Supply current 

Total, outputs high 

Vcc = MAX, Outputs open 



mA 

Total, outputs low 

62 90 

62 90 

Outputs at Hi-Z 

64 95 

64 95 


Switching Characteristics vcc = s v, ta = 25 °c 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

CS305. LS310 

MIN TYP MAX 

LS310 

MIN TYP MAX 

UNIT 

IPLH 

Propagation delay, low-to-high 

Cl = 45 pR 

RL 667 It 

See Page 10-4 



ns 

tPHL 

Propagation delay, high-to-low 



ns 

tPZL 

Output enable time to low-level 



ns 

IPZH 

Output enable time to high-level 



ns 

tPLZ 

Output disable time from low-level 

Cl 5 pF, See 

Rl 667 n Page 10-4 



ns 

tpHZ 

Output disable time from high-level 



ns 
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MOTOROLA 

SGmiconctuctors 

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 


MC14569B 



HIGH SPEED PROGRAMMABLE DIVIDE-BY-N 
DUAL 4-BIT BCD/BINARY COUNTER 

The MC14569B is a high speed programmable divide-by-N dual 
4-bit BCD or binary down counter constructed with MOS P-channel 
and N-channel enhancement mode devices (complementary MOS) 
in a single monolithic structure. 

It has been designed for use with the MC14568B phase compara- 
tor/counter in frequency synthesizers, phase-locked loops, and other 
frequency division applications requiring low power dissipation and/ 
or high noise immunity. 

• 9.5 MHz Typical Counting Rate at 10 V for Any Division 

Ratio Greater Than 1 

• Speed-up Circuitry for Zero Detection and Preset Enable 

• Each 4-Bit Counter Can Divide Independently in BCD 

or Binary Mode 

• Quiescent Current = 5 nA typ/pkg @ 5 Vdc 

• Can be Cascaded With MC14568B, MC14522B and MC14526B 

for Frequency Synthesizer Applications 


MAXIMUM RATINGS (Voltages referenced to Vss) 


McMOS MSI 

(LOW-POWER COMPLEMENTARY MOS) 

HIGH SPEED PROGRAMMABLE 
DIVIDE-BY-N DUAL 4-BIT 
BCD/BINARY COUNTER 




L SUFFIX 

CERAMIC PACKAGE 


P SUFFIX 

PLASTIC PACKAGE 


ORDERING INFORMATION 


Rating 

Symbol | 

Value 

DC Supply Voltage 

Q 

Q 

> 

-0.5 to -rl 8 

Input Voltage, All Inputs 

Vjn 

-0.5 to Vqq + 0.5 

DC Current Drain per Pin 

1 

10 

Operating Temperature Range — AL Device 

CL/CP Device 

Ta 

-55 to -H25 

-40 to -r85 

Storage Temperature Range 

Tstg 

-65 to -rl 50 




MC14XXXB 



Suffix Denotes 


Ceramic Package 
Plastic Package 
Extended Operating 
Temperature Range 
Limited Operating 
Temperature Range 


CTL = "0" for Binary Count 
CTL = for BCD Count 


DpAI DpA2 DPA3 DPA4 
30 40 50 60 


Binary to Johnson 
Encoder 


BLOCK DIAGRAM 


CTLa CTLb 


DpBI DPB2 DpB3 Dpqa 



_ 1 1 . 


BCD/Binary 

Clock 

4-Bit BCD/Binary 

Johnson Counter 

PE 

Synchronous Counter 


T 



Preset Enable 

(Including Early Zero Detection) 


Vdd “ P*'’ 1® 
Vss = P'f’ 8 


This is advance information and specifications are subject to change without notice. 
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ELECTRICAL CHARACTERISTICS 




Vqd 

^low 

25°C 

Th 

igh* 


Characteristic 

Symbol 

Vdc 

Min 

Max 

Min 

Typ 

Max 

Min 

Max 

Unit 

Output Voltage ‘‘O" Level 

_i 

O 

> 

5.0 

- 

0.05 

- - 

0 

0.05 

- 

0.05 

Vdc 

Vin=VQQor0 


10 

- 

0.05 

- 

0 

0.05 

- 

0.05 




15 

- 

0.05 

- 

0 

0.05 

- 

0.05 


"1” Level 

Vqh 

5.0 

4.95 

- 

4.95 

5.0 

- 

4.95 

— 

Vdc 

Vin = 0 or Vqq 


10 

9.95 

- 

9.95 

10 

- 

9.95 

- 




15 

14.95 

- 

14.95 

15 


14.95 

- 


Input Voltage’^ "0" Level 

V|L 









Vdc 

(Vq = 4.5 or 0.5 Vdc) 


5.0 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 


(Vq =9.0 or 1.0 Vdc) 


10 

- 

3.0 

- 

4.50 

3.0 

- 

3.0 


(Vq = 13.5 or 1.5 Vdc) 


15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 


Level 

V|H 










(Vq = 0.5 or 4.5 Vdc) 


5.0 

3.5 

- 

3.5 

, 2.75 

- 

3.5 

- 

Vdc 

(Vq = 1 .0 or 9.0 Vdc) 


10 

7.0 

- 

7.0 

5.50 

- 

7.0 

- 


(Vq =1,5 or 13.5 Vdc) 


15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 


Output Drive Current (AL Device) 

'oh 









mAdc 

( Vqi-i = 2.5 Vdc) Source 


5.0 

-3.0 

- 

-2.4 

-4.2 

- 

-1.7 

- 


(VoH=4.6Vdc) 


5.0 

-0.64 

- 

-0.51 

-0.88 

- 

-0.36 

- 


(Vqh =9.5 Vdc) 


10 

-1 .6 

- 

-1 .3 

-2.25 

- 

-0.9 

- 


(Vqh = 13.5 Vdc) 


15 

-4.2 

- 

-3.4 

-0.88 

- 

-2.4 

- 


(VoL=0.4Vdc) Sink 

'OL 

5.0 

0.64 

- 

0.51 

0.88 

- 

0.36 

- 

mAdc 

(VoL=0.5Vdc) 


10 

1.6 


1.3 

2.25 

- 

0.9 

- 


(Vql =1.5 Vdc) 


15 

4.2 

- 

3.4 

8.8 

- 

2.4 

- 


Output Drive Current (CL/CP Device) 

'oh 









mAdc 

(Vqh = 2.5 Vdc) Source 


5.0 

-2.5 

- 

-2.1 

-4.2 


-1 .7 

- 


(Vqh =4.6 Vdc) 


5.0 

-0.52 

- 

-0.44 

-0.88 


-0.36 

- 


(Vqh =9.5 Vdc) 


10 

-1.3 

- 

-1.1 

-2.25 


-0.9 

- 


(Vqh = 13.5 Vdc) 


15 

-3.6 

- 

-3.0 

-8.8 


-2.4 

- 


(Vql = 0.4 Vdc) Sink 

•OL 

5.0 

0.52 

- 

0.44 

0.88 

■mn 

0.36 

- 

mAdc 

(Vql =0.5 Vdc) 


10 

1.3 

- 

1.1 

2.25 


0.9 

- 


(Vql =1.5 Vdc) 


15 

3.6 

- 

3.0 

8.8 


2.4 

- 


Input Current (AL Device) 

*in 

15 

- 

±0.1 

- 

±0.00001 

±0.1 

- 

. ±1.0 

^Adc 

Input-Current (CL/CP Device) 

*in 

15 

- 

±0.3 

- 

±0.00001 

±0.3 

- 

±1.0 

MAdc 

Input Capacitance 

Cin 

- 

- 

- 

- 

5.0 

7.5 

- 

- 

pF 

o 

11 

c 

> 











Quiescent Current (AL Device) 

Idd 

5.0 

- 

5.0 

- 

0.005 

5.0 


150 

MAdc 

(Per Package) 


10 

- 

10 

- 

0.010 

10 


300 




15 

- 

20 

- 

0.015 

20 


600 


Quiescent Current (CL/CP Device) 

'dd 

5.0 

- 

50 

- 

0.005 

50 

— 

150 

MAdc 

(Per Package) 


10 

- 

100 


0.010 

100 


300 




15 

- 

200 

- 

0.015 

200 

- 

600 


Total Supply Current* * t 

It 

5.0 



(0.58 M/kHz)f + Iqq 



MAdc 

(Dynamic plus Quiescent, 


10 



(1 .20 ^A/kHz) f + Iqq 




Per Package) 


15 



(1.95iuA/kHz)f + Iqq 




(Cl= 50 pF on all outputs, all 











buffers switching) 












*T low ~ -55°C for AL Device, -40°C for CL/CP Device. 

Thigh - +125°C for AL Device, +85°C for CL/CP Device. 

#Noise immunity specified for worst-case input combination. 

Noise Margin for both "1" and "0" level = 1 .0 Vdc min @ Vqq = 5.0 Vdc 

2.0 Vdc min @ Vqd =10 Vdc 
2.5 Vdc min @ Vqq =15 Vdc 
tTo calculate total supply current at loads other than 50 pF: 

IjICl) = It( 50 pF) -t 1 X 10-3 (Cl -50) VqqI 
where: l-p is in iiA (per package), Cq in pF, Vqq in Vdc, and f in kFIz is input frequency. 
‘*The formulas given are for the typical characteristics only at 25°C. 


This device contains circuitry to protect 
the inputs against damage due to high static 
voltages or electric fields; however, it is 
advised that normal precautions be taken 
to avoid application of any voltage higher 
than maximum rated voltages to this high 
impedance circuit. For proper operation it 


Vr 


be 


(V; 


is recommended that Vjp and 
constrained to the range Vcc ■ 

Vout> ^ Vqq. 

Unused inputs must always be tied to an 
appropriate logic voltage level (e.g., either 
Vss O'" Vqq). 
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MC14569B 


SWITCHING CHARACTERISTICS (Cl = 50 pF,Ta = 25°C) 




Vdd 

All Types 


Characteristic 

Symbol 

Vdc 

Min 

Typ 

Max 

Unit 

Output Rise Time 

tr 

5.0 

- 

100 

200 

ns 



10 

- 

50 

100 




15 


40 

80 


Output Fall Time 

tf 

5.0 

- 

100 

200 

ns 



10 

- 

50 

100 




15 

- 

40 

80 


Turn-On Delay Time 

tPLH 


■■■■I 

■M 


ns 

PEout 


5.0 



700 . 




10 



300 




15 



250 


Q Output 


5.0 

- 

675 

1200 

ns 



10 

- 

285 

500 




15 

- 

200 

400 


Turn-Off Delay Time 

tPHL 





ns 

P^QUt 


5.0 

- 

380 

600 




10 

- 

150 

300 




15 

- 

100 

200 


Q Output 


5.0 

- 

530 

1000 

ns 



10 

- 

225 

400 




15 

- 

155 

300 


Minimum Clock Pulse Width 

PWc 

5.0 

— 

100 

300 

ns 



10 

- 

45 

150 




15 

- 

30 

115 


Maximum Clock Pulse Frequency # 

PRF 

5.0 

2.1 

3.5 

- 

MHz 



10 

5.7 , 

9.5 

- 




15 

7.8 

13.0 

- 


Maximum Clock Pulse Rise and Fall Time 


5.0 




Fs 



10 


NO LIMIT 





15 




























































MC14569B 


OPERATING CHARACTERISTICS 


The MC14569B includes a high speed Johnson counter 
followed by a BCD/binary 4-bit synchronous counter (see 
block diagram). The use of an encoder allows the Johnson 
counter to be programmed (i.e. preset) in BCD or binary 
code through inputs DpAi, DpA2# DPA3» DpA4. 

The BCD/binary counter can be programmed through 
inputs DpBi, DpB2/ DpB3, and DpB4. For each counter a 
divide ratio of 10 (BCD count) or 16 (binary count) can 
be chosen independently by inputs CTL/\ and CTLb 
respectively. When one of those inputs is set high, the 
divide ratio of the corresponding counter is 10 (BCD); 
when it is set low, the division ratio is 16 (binary). 

A Cascade Feedback input (pin 7), a Q output (pin 15) 
and a Preset Enable output (pin 1) made it possible to 
cascade the MC14568B, MC14522B and MC14526B with 
this device. CF, Q and PEout MC14569B must be 
respectively connected to "0", C and PE of the following 
counter. 


When MC14569B is used alone, CF must be connected 
to Vqd. One pulse will appear on output PEout every N 
clock periods (N being the value programmed on the Dp 
inputs). Both counters included in MC14569B, and even- 
tually all the counters which are cascaded, should nor- 
mally be preset at the programmed values during the clock 
period where they all reach the count zero. For best speed 
performance, preset is started as soon as count 1 isdetected. 
As a consequence, it is not possible to program a frequency 
division ratio of one. However, it is possible to program a 
division ratio of 11 (i.e. DpAl, . . ■ DpA4 = 1, 0,0,0 and 
DPBl, • ■ ■ DpB4 = 1, 0,0,0), or a division ratio of 101 if 
another counter is cascaded with the MC14569B. 

This high speed configuration makes it possible to 
guarantee a maximum clock pulse frequency of 5.7 MHz 
for a 10 V Vdd supply for any division ratio greater than 
one. Due to the presence of the early zero detection, the 
circuit must be used in the two least significant digit 
positions. 

Because all the circuitry is static, there is no minimum 
frequency specification for the Clock input, C (pin 9). 


m 

o 

< 

IL 

flC 

u 

H 

z 


I 

s 12 
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MC14443 

MC14447 


Advance Information 


ANALOG TO DIGITAL CONVERTER 
LINEAR SUBSYSTEM 

The MCI 4443 and the MC14447 devices are 6 channel, single 
slope, 8-10 bit analog to digital converter linear subsystems for 
microprocessor based data and control, systems. Contained in both 
devices are a one of 8 decoder, an 8 channel analog multiplexer, 
a buffer amplifier, a precision voltage to current converter, a ramp 
start circuit, and a comparator. The output driver of the MCI 4443 
comparator is an open-drain N-channel capable of sinking up to 
5 mA of current. The output of the MC14447 comparator has a 
standard B-Series P-channel, N-channel pair. 

A processor system (such as the MC6800, MCI 4 1000 or 
MC3870) provides the addressing, timing, counting, and arithmetic 
operations required for implementing a full analog to digital 
converter system. A system made up of a processor and the linear 
subsystem has features such as automatic zeroing and variable scaling 
(weighting) of six separate analog channels. 

• Quiescent Current 0.8 mA Typical at Vdd = 5 V 

• Single Supply Operation +4.5 to +18 Volts 

• MPU Compatible 

• Typical Resolution — 10 Bits 

• Typical Conversion Cycle as Fast as 300 /us 

• Ratio Metric Conversion Minimizes Error 


BLOCK DIAGRAM 


Ramp Start 

9^ Ramp Capacitor 
94 


Buffer 

fx 

1 . 


1 

A 




_ 


Comparator 

Output 


Ref Currento g 

Set I 


B 

Ref O— ( 
Voltage 


^DD “ 

Vss = P'" 5 


M 








1 1 



2 1 
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CERAMIC PACKAGE 
CASE 620 


P SUFFIX 

PLASTIC PACKAGE 
CASE 648 


ORDERING INFORMATION 


Suffix Denotes 


Ceramic Package 
Plastic Package 
Extended Operating 
Temperature Range 
Limited Operating 
Temperature Range 
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MC14443 • MC14447 


MAXIMUM RATINGS (Voltages referenced to Vss) 


Rating 

Symbol 

Value 

Unit 

DC Supply Voltage 

< 

D 

D 

-0.5 to +1 8 

Vdc 

Input Voltage, All Inputs 


-0-5 to Vqq + 0.5 

Vdc 

DC Current Drain per Pin 

1 

10 

mAdc 

Operating Temperature Range — AL Device 

CL/CP Device 

Ta 

-55 to +125 

-40 to +85 

°C 

Storage Temperature Range 

Tstg 

-65 to +1 50 

°C 


This device contains circuitry to protect 
the inputs against damage due to high 
static voltages or electric fields; however, 
it is advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
this high impedance circuit. For proper 
operation it is recommended that Vj^ and 
Vout constrained to the range Vss < 


(Vinor V, 


Vdd- 


ELECTRICAL CHARACTERISTICS 


Characteristic 

Symbol 

VdD 

Vdc 

T|ow* 

25°C 

Th 

IBI 

Unit 

Min 

Max 

Min 

Typ 

Max 

Min 

Max 

Output Voltage— Comparator "0" Level 

VqL 

5.0 


0.05 

^B| 

0.01 



EEI 

Vdc 

Vjn @ Pin 4 =0 V 


10 


0.05 


0.01 

nuBS 


BH 




15 


0.05 


0.01 

0.05 


005 


Vjn @ Pin 4 = 0.5 V "1" Level 

Vqh 

5.0 

4.95 


4.95 

4.99 


4.95 

beb 

Vdc 

(Rl = 10 k, MC14447 only) 


10 

9.95 


9.95 

9.99 

^^B 

9.95 





15 

14.95 


14.95 

14.99 


14.95 


- 

Input Voltage-Address, Ramp Start “0 Level" 

V|L 


■■ 


^Bi 



BB 


Vdc 

(Vq = 4.5 or 0.5 Vdc) 


5.0 


1.5 


2.25 

1.5 

^^B 

1.5 


(Vq =9.0 or 1.0 Vdc) 


10 


3.0 


4.50 

3.0 


3.0 


(Vq = 13.5 or 1.5 Vdc) 


15 


4.0 


6.75 

4.0 


4.0 


"1" Level 

VlH 



IBI 





^^B 

Vdc 

(Vq = 0.5 or 4.5 Vdc) 


5.0 

3.5 


3.5 

2.75 

^^B 




(Vq = 1.0 or 9.0 Vdc) 


10 

7.0 


7.0 

5.50 

^be 

7.0 



(Vq = 1.5 or 13.5 Vdc) 


15 

11.0 


11.0 

8.25 


11.0 

j^^B 


Output Drive Current— Comparator 

•oh 






I^B 


bb 

mAdc 

Vin @ Pin 4 = 0.5 V (MCI 4447 only) 







^^B 


b^b 


(VoH=2.5Vdc) 


5.0 

-2.5 


-2.1 

-4.2 


-1.7 



(VoH=4.6Vdc) 


5.0 

-0.52 


-0.44 

-0.88 


-0.36 



(VoH=9-5Vdc) 


10 

-1.3 


-1.1 

-2.25 


-0.9 


' 

(Vqh = 13.5 Vdc) 


15 

-3.6 


-3.0 

-8.8 

^^B 

-2:4 

EI^B 



Vin@Pin4=0V 

'OL 



IBI 





Ei^B 


(VoL = 0.4Vdc) 


5.0 

0.52 


0.44 

0.88 


0.36 


mu 

(Vol = 0.5 Vdc) 


10 

1.3 


1.1 

2.25 

^^B 

0.9 



(VoL=1-5Vdc) 


15 

3.6 


3.0 

8.8 


2.4 



Input Current— Address, Ramp Start 

*in 

15 

- 

±0.3 

n 

- 

±0.3 

- 

±1.0 

MAdc 

Input Current— Analog Inputs 

hn 

15 

- 

- 

B 

±0.1 

±10 

- 

- 

nAdc 

Input Capacitance— Address, Ramp Start 

C-in 

15 


- 


5.0 

7.5 

^be 


pF 

Vin = 0 V 









BEBi 


Quiescent Current 

Idd 

5 



|||HH 

0.8 

BB 

^Bi 

BB|: 

mAdc 



10 




1.5 







15 



IBB 

1.7 

un 

■b 

Hi* 


Crosstalk Between Any Two Input Channels 

VCr 

- 

- 

- 

- 

0 

4.0 

- 

- 

mVdc 

Reference Current Range 

Ir 

- 

- 

- 

10 

- 

50 

- 

- 

MAdc 

Common Mode Input Voltage 

VqM 

5 



0 

B 

2.5 

B^H 


V'dx 



10 



0 


7.0 






15 



0 

■B 

12 

B^l 

EE^B' 


Buffer Amplifier Output Offset 

Vbo 

5 

m 





Ei^B 

^bb 

Vdc 



10 












15 

■■ 

Hi 




BSI 

E^^B 


Comparator Threshold 



■■ 




^BO 

- 

- 

Vdc 







mm 

vbo 

- 

- 








EH 

Vbo 

- 

- 


Reference Voltage Range 

Vr 

5 

B 


warn 


2.5 

EBB 

bbe 

Vdc 



10 





7 






15 



2.0 

^^B 

12 

EBB 

beib 


Conversion Linearity 

LC 

— 

■■m 

— 

— 

0.05 

0.2 

- 

- 

% Full 

Vin = Vqq - 3 V for C> 100 pF 










Scale 


*T|ow = -55°C for AL Device, -40°C for CL/CP Device. 
Thigh “ +125^ for AL Device, +85°C for CL/CP Device. 
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MC14443 * MC14447 



SWITCHING CHARACTERISTICS (Cl = 50 pF, Ta = 25°C) 


Characteristic 

Symbol 

Vdd 

Vdc 

Typ 

Max 

Unit 

Output Rise Time— Comparator (MC14447 only) 

tr 

5.0 

100 

200 

ns 



10 

50 

100 




15 

40 

80 


Output Fail Time— Comparator 

tf 

5.0 

, 40 

80 

ns 



10 

20 

40 




15 

15 

30 


Propagation Delay Time— Comparator MC14443 

tPLH 

5.0 

2.0 

- 

MS 

(Rl = 10 k to Vqq) 


10 

1.0 

- 




15 

0,75 

- 


MCI 4447 

tPLH 

5.0 

2.0 

- 

jUS 



10 

1.0 

— 




15 

0.75 

— 


All Devices 

tPHL 

5.0 . 

2.0 

- 

MS 



10 

1.0 

- 




1 5 

0.75 

-- 


Multiplexer Propagation Delay 

tM 

5.0 

850 

- 

ns 



10 

300 

- 




15 

250 

— 


Ramp Start Delay Time 

tRS 

5.0 


- 

ns 



10 


- 




15 


- 


Acquisition Time* 

^A 

5.0 

10 

— 

MS 



10 

9.0 

- 





15 

8.0 

- 



*Acquisition Time includes multiplexer propagation delay, ramp start propagation delay and the time required to charge ramp capacitor to 
the selected input voltage. 


DEVICE OPERATION 

ADDRESS INPUTS SELECT (AO, A1, A2, Pins 1, 2. 16) The input voltage source to be presented to the measurement 
system according to the Truth Table shown in Figure 3. 

RAMP START (Ramp Start, Pin 3) When the Ramp Start is low, the ramp capacitor is charged to a voltage associated with 
the selected input channel. When the Ramp Start is brought high,the connection to the input channel is broken and the 
capacitor begins to ramp toward VsS- 

RAMP CAPACITOR (Ramp Cap, Pin 4) The ramp capacitor is used to generate a time period when discharged from a selected 
voltage via a precise reference current. 

NEGATIVE POWER SUPPLY (Vss. Pin 5) This pin is system ground. 

REFERENCE CURRENT (Ref Current, Pin 6) To discharge the ramp capacitor, the reference current is fixed via a resistor 
(RRef) to a positive supply from pin 6. Typical current is equal to (Vqd - VRef)/RRef- 

COMPARATOR OUTPUT (Comp Out, Pin 7) This output is low when the capacitor has reached the discharged voltage and 
is high otherwise. 

REFERENCE VOLTAGE (Ref Voltage, Pin 8) This voltage can be set to a voltage between Vss + 2 V and VpD “ 2 V. This 
is the known voltage to which the unknown is compared. 

INPUT CHANNELS (Pins 9, 10, 11, 12, 13, 15) Input channels 1 through 6 are used to monitor up to six separate unknown 
voltages. Selection is via the address inputs. 

POSITIVE POWER SUPPLY (Vdd» 14) This pin is the package positive power supply pin. 
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FIGURE 1 - VOLTAGE TO PULSE WIDTH CONVERSION 


Reference Voltage* (Vp + VgQ) 


Unknown Voltage* (Vx + Vgo) 


Voltage at 0 V Input* ( Vqq) 


Comp Ref (Vjq) j 


' Voltages measured at pin 4 
with ramp start low. 



('^BO^count ^0 
(Vx + VBo)count= 

(Vr + VBo)count = ^R 
^^R^count ~ ^R “ ^0 
('^X^count^ ^X ~ tQ 

^^X^count _ '^X “ ^0 
f'^R^count ^R “ ^0 


('/x>c “ (^r)c 


^R - to 


FIGURE 2 - TRUTH TABLE 


input Selected 

Channel 0 (ground) 


Channel 7 (External Reference) 


FIGURE 3 - TYPICAL APPLICATIONS CIRCUIT 


Address Lines I ~ 
from the J _ 

Microprocessor i _ 

Ramp start — 
from the 
Microprocessor 

Comparator 
Output to 
Microprocessor 


Ramp Capacitor 


« 1^ 

O O 12 
11 


Analog 

Voltage 

Inputs 


Step No. 


CONVERSION SEQUENCE 

A3 Ramp Start Comment 

1 0 Channel 7 Selected (Reference Voltage) 

1 1 Record time until Pin 7 goes low 

0 0 Channel 0 Selected (Ground) 

0 1 Record time until Pin 7 goes low 

1 0 Channel 1 Selected 

1 1 Record time until Pin 7 goes low 

Calculate tch7 " ^ChO 1Ch7' Step 2 -Step 4 

Calculate tghl - tphO tChl ' Step 6-Step 4 

Calculate Vunknowri ^ Vch7 <lChl'^1Ch7') 

0 Channel 2 Selected 

1 Record time until Pin 7 goes low 

Calculate tch2 - ^ChO = tCh2' 

Calculate Vynknown ~ Vqi ^7 (tQh2 /lCh7't 
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Advance Information 


BCD-TO-SEVEN SEGMENT HEXADECIMAL LATCH/ 
DECODER/DRIVER 

The MC14495 BCD-to-seven segment hexidecimal latch/decoder/ 
driver is constructed with complementary MOS (CMOS) enhance- 
ment mode devices and NPN bipolar output drivers in a single mono- 
lithic structure. The circuit provides the functions of a 4-bit storage 
latch. It can be used with LED seven segment displays without resis- 
tor interface at 5 volt supply. The resistors of typically 290 ohms are 
internal to the part. 

Applications include MPU systems display driver, instrument dis- 
play driver, computer/calculator display driver, cockpit display 
driver, and various clock, watch, and timer uses. 

• Low Logic Circuit Power Dissipation 

• High-Current Sourcing Outputs With Internal Limiting Resistance 

• Latch Storage of Code 

• Supply Voltage Range = 4.5 Vdc to 16 Vdc 

• Internal Input Level Shift: 

Input -1-5 CMOS to Vdd of ■'■5 to + 16 Vdc 

Input -t-5 V TTL with Pull-up, to Vqd of -t-5 to -^16 Vdc 


blcx:k diagram 



VCR 


This is advance information and specifications are subject to change without notice. 
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TRUTH TABLE 
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OUTPUTS 1 
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MAXIMUM RATINGS (Voltages referenced to Vss)- 


Rating 

Symbol 

Value 

Unit 

DC Supply Voltage 

Vdd 

-0.5 to +18 

Vdc 

Input Voltage, All Inputs 

Vin 

-0.5 to Vqq + 0.5 

Vdc 

DC Current Drain per Input Pin 

1 

10 

mAdc . 

Operating Temperature Range 

Ta 

-40 to +85 

°C 

Storage Temperature Range 

Tstg 

-65 to + 1 50 


Maximum Continuous Output Power 
(Source) per Output @ 25 °C 

Pins 1,2, 3, 12, 13, 14, 15 

Pin 14 

^OHmax 

50 

100 

mW 


This device contains circuitry to protect 
the inputs against damage due to high static 
voltages or electric fields; hovwver, it is 
advised that normal precautions be taken 
to avoid application of any voltage higher 
than maximum rated voltages to this high 
impedance circuit. For proper operation it 
is recommended that Vjp and be 

constrained to the range Vgs < (Vjp or 
Vout> < Vqq. 


+ POHmax = 'oh <Vdd - VqhI 

ELECTRICAL CHARACTERISTICS (All voltages referenced to V 55 = 0 , -25°C) 


Characteristics 

Symbol 

Condition 

Min 

Typ 

Max 

Unit 

DC Supply Voltage 

Vdd 


4.5 


’ 16 

Vdc 

Input Voltage ’ 

V|L 


- 


0.8 

Vdc 


V|H 

Vdd = 15V 

4.0 


- 

Vdc 



Vdd = 5.0V 

3.5 


- 


Input Current 

'in 


- 


±10 

MAdc 

Output VCR, Pin 1 1 

'oh 

Voh = Vdd 

- 


±10 

MAdc 

Open Drain Output 

'OL 

VOL = 0-5V, Vdd = 5.0V 

0.2 


- 

mA 



VoL = 0.5V. Vdd = 15V 

1.0 


- 



'OH 

Vqh = 2.0V, Vdd = 5.0V 

-7.5 



mA 



vqh = 1.5V, Vdd = 5.0V 

- 


-11.5 




Vqh = 12V. Vdd = 15V 

-7.5 




Outputs a, b, c, d, e, f, g 


VOH = 11.5V. Vdd = 15V 

- 


-11.5 



'OL 

Vql = 1-OV, Vdd = 5.ov 

0.1 


- 

mA 



V0L = 10V,Vdd= 15V 

0.5 


- 



'OH 

Vqh = 2.0V, Vdd = 5.0V 

-15 


- 

mA 



Vqh = 1.5V. Vdd = 5.0V 

- 


-23 




Vqh = 12V. Vdd = 15V 

-15 


- 


Output h + i 


Vqh = 11.5V. Vdd = 15V 

- 


-23 



'OL 

Vql = IV, Vdd = 5.0 V 

0.2 


- 

mA 



Vql = 10 V, Vdd = 15V 

1.0 


- 

i 


INPUT/OUTPUT FUNCTIONS 

Segment Driver (a, b, c, d, e, f, g, h, i; Pins 1/2, 3, 4, 12, 
13, 14, 15) 

The segment drivers are emitter-follower NPN- 
transistors. To limit the output current, a resistor 
typically 290 ohms is integrated internally at each output. 
Therefore, external resistors are not necessary when 
driving an LED at the supply voltage of Vqd = 5.0 volts. 

OUTPUT (^;Pin 11) 

This output is activated (goes to low) whenever the 
address corresponding to program 16 is selected. Other- 
wise the output is open. See the truth table. 


INPUT LATCH (A,B, C, D; Pins 5, 6, 8, 10) 

The block diagram is shown on page 1. The inputs A, B, 
C, and D are fed to a 4-bit latch which is controlled by 
clock (CL). Two modes of operation are available. 

CLOCK (CL; Pin 7) 

The data on the inputs A, B, C and D will pass through 
the latch and will be displayed immediately when the 
clock is low. In this mode of operation the circuit is per- 
forming the function of a conventional decoder/driver. 
The data may be loaded into the latch when CL = low and 
will be latched with th^sing edge of CL. The data will 
remain stored as long as CL is high. 


Ul 

o 

< 

IL 

K 

lU 


TYPICAL CIRCUIT @ Vdd = 5.0V 
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MC 14469 


ADDRESSABLE ASYNCHRONOUS 
RECEIVER/TRANSMITTER 

The MCI 4469 Addressable Asynchronous Receiver Transmitter is 
constructed with MOS P-channel and N-channel enhancement de- 
vices in a single monolithic structure (CMOS). The MC14469 re- 
ceives one or two eleven-bit words in a serial data stream. One of the 
incoming words contains the address and when the address matches, 
the MC14469 will then transmit its information in two eleven-bit- 
word data streams. Each of the transmitted words contains eight 
data bits, even parity bit, start and stop bit. 

The received word contains seven address bits and the address of 
the MCI 4469 is set on seven pins. Thus 2^ or 128 units can be 
interconnected in simplex or full duplex data transmission. In addi- 
tion to the address received, seven command bits may be received 
for data or control use. 

The MC14469 finds application in transmitting data from remote 
A-to-D converters, remote MPUs or remote digital transducers to the 
master computer or MPU. 

• Supply Voltage Range — 4.5 Vdc to 18 Vdc 

• Low Quiescent Current — 75 /lAdc maximum @ 5 Vdc 

• Data Rates to 4800 Baud 

• Receive — Serial to Parallel 
Transmit - Parallel to Serial 

• Transmit and Receive Simultaneously in Full Duplex 

• Crystal or Resonator Operation for On-Chip Oscillator 



P SUFFIX 

PLASTIC PACKAGE 
CASE 711 



L SUFFIX 

CERAMIC PACKAGE 
CASE 715 


ORDERING INFORMATION 

MCI 4xxx -rSuffix Denotes 

— — L Ceramic Package 

• — P Plastic Package 


CMOS LSI 

(LOW-POWER COMPLEMENTARY MOS) 

ADDRESSABLE ASYNCHRONOUS 
RECEIVER/TRANSMITTER 


BLOCK DIAGRAMS 


PIN ASSIGNMENTS 


Receive 


Command Data 




Address Control 
and Data Comparator 


Receit 

Data 


Receive 

Data 

Strobe 


Command 

Latches 


LIS 


Static Shift Regis 


Transmit 

Status 


Status 

Latches 


U 


Status Strobe 




T immg and Control 
and Parity Check 


Send I 

Enable 

Data 


Static Shift Register 




Load 

Select 


Control and Parity 
Generator 


Output 

Logic 


T ransmii 
Data 


Strobe Enabit 
• Send Enable 


Status 

Strobe 


Clocks 



' Data Rate Clock 
• Receive Data Strobe 


Receive Data 
Strobe Enable 


1 

EZ 

Osci 

Ydd 

P 

40 

2 

CZ 

Osc2 

CO 

!=] 

39 

3 

nz 

Reset 

Cl 

Zl 

38 

4 

nz 

AO 

C2 

P 

37 

5 

\zz 

A1 

C3 

ZD 

36 

6 

cz 

A2 

C4 

ZD 

35 

7 

m 

A3 

C5 

ZD 

34 

8 

cz 

A4 

C6 

Z3 

33 

9 

cz 

A5 

CS 

ZD 

32 

10 

cz 

A6 

VAP 

Zl 

31 

11 

cz 

IDO 

Send 

Z 

30 

12 

cz 

ID1 

SO 

Z 

29 

13 

cz 

ID2 

SI 

Z 

28 

14 

cz 

ID3 

S2 

z 

27 

15 

cz 

ID4 

S3 

z 

26 

16 

cz 

IDS 

S4 

z 

25 

17 

cz 

ID6 

S5 

z 

24 

18 

cz 

ID7 

S6 

z 

23 

19 

cz 

Rl 

S7 

z 

22 

20 

cz 

Vss 

T^ 

z 

21 


This is advance information and specifications are subject to change without notice. 
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MAXIMUM RATINGS (Voltages referenced to Vsg, Pin 20. 


DC Supply Voltage 

Symbol 

Value 

Unit 

Q 

Q 

> 

-0.5 to -t18 

Vdc 

Input Voltage, All Inputs 

Vin 

-0.5 to Vqq 0.5 

Vdc 

DC Current Drain per Pin 

1 

10 

mAdc 

Operating Temperature Range 

Ta 

-40 to -1-85 

°C 

Storage Temperature Range 

"Cstg 

-65 to -1-150 

°C 


This device contains circuitry to protect 
the inputs against damage due to high static 
voltages or electric fields; however, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. For proper operation it is recommended 
that Vjn and Vgut b® constrained to the range 
Vss < (Vjn or Vgut) < Vdd- 

Unused inputs must always be tied to an 
appropriate logic voltage level (e.g., either 
VssorVQQ). 


ELECTRICAL CHARACTERISTICS 




VdD 

T|ow* 

25°C 

■mEi!!9i 


Characteristic 

Symbol 

Vdc 

Min 

Max 

Min 

Typ 

Max 

Min 

Max 

Unit 

Output Voltage "0" Level 

Vql 

5.0 

- 

0.05 

|K||I 

0 

0.05 

- 

0.05 

Vdc 

Vin = VQQor0 


10 

- 

0.05 


0 

0.05 


0.05 




15 


0.05 


0 

0.05 

- 

0.05 


“1" Level 

Vqh 

5.0 

■El 


B 

5.0 

mm 

4.95 


Vdc 

Vin = 0orVQQ 


10 




10 


9.95 





15 

US 



15 


14.95 



Input Voltage # “0" Level 

V|L 




mmi 



msH 


Vdc 

(Vq = 4.5 or 0.5 Vdc) 


5.0 

- 

1.5 


2.25 



1.5 


(Vq = 9.0 or 1.0 Vdc) 


10 

- 

3.0 


4.50 



3.0 


(Vq = 13.5 or 1.5 Vdc) 


15 

- 

4.0 


6.75 


B 

4.0 


"1 " Level 

V|H 








■|H 

Vdc 

(Vo = 0.5or 4.5 Vdc) 


5.0 

3.5 


3.5 

2.75 


3.5 



(Vq = 1.0 or 9.0 Vdc) 


10 

7.0 


7.0 

5.50 


7.0 



(Vq = 1.5 or 13.5 Vdc) 


15 

11.0 


11.0 

8.25 


11.0 



Output Drive Current (Except Pin 2) 

'oh 









mAdc 

(Vqh = 2.5 Vdc) Source 


5.0 

-1.0 


-0.8 

-1.7 

- 

-0.6 

- 


(Vqh = 4.6 Vdc) 


5.0 

-0.2 


-0.16 

-0.35 

- 

-0.12 

- 


(Vqh =9-5 Vdc) 


10 

-0.5 


-0.4 

-0.9 

- 

-0.3 

- 


(Vqh = 13.5 Vdc) 


15 

-1.4 


-1.2 

-3.5 


-1.0 

- 


(Vql = 0.4 Vdc) Sink 

'OL 

5.0 

0.52 


0.44 

0.88 


0.36 

■91 

mAdc 

(Vql = 0.5 Vdc) 


10 

1.3 


1.1 

2.25 


0.9 



(Vql = 1.5 Vdc) 


15 

3.6 

B 

3.0 

8.8 

H 

2.4 

■1 


Output Drive Current (Pin 2 Only) 

'oh 



■■jUi 


HH 




mAdc 

(Vqh 2.5 Vdc) Source 


5.0 

-0.19 


-0.16 






(Vqh = 4.6 Vdc) 


5.0 

-0.04 








(Vqh = 9.5 Vdc) 


10 

-0.09 



-0.16 





(Vqh = 13.5 Vdc) 


15 

-0.29 



-0.48 

IB 




(Vql = 0.4 Vdc) Sink 

'OL 

5.0 

0.1 

- 

0.085 

0.17 


0.07 


mAdc 

(Vql = 0.5 Vdc) 


10 

0.17 

- • 

0.14 

0.28 


0.1 



(Vql = 1.5 Vdc) 


15 

0.50 

- 

0.42 

0.84 

■■l 

0.3 



Maximum Frequency 

^max 

4.5 

400 

- 

365 

550 

- 

310 

- 

isa 

Input Current 

*in 

15 

- 

±0.3 

_ 

±0.00001 

±0.3 

- 

±1.0 

iuAdc 

Pull-Up Current (Pins 4-18) 

'up 

15 

12 

120 

10 

50 

100 

8.0 

85 

juAdc 

Input Capacitance 

Oin 


- 

- 

- 

5.0 

7.5 

- 

- ■ 

PF 

o 

II 

c 

> 











Quiescent Current 

'dd 

5.0 


75 


HH 

75 

■BH 

565 

/lAdc 

(Per Package) 


10 


150 


HB 

150 


1125 




15 

Hi 

300 



300 


2250 


Supply Voltage 

Vqq 

- 

+ 4.5 

-H8.0 

-1-4.5 


-(-18,0 

-1-4.5 

-(-18.0 

Vdc 


*T|ow = -40°C 
"^high ~ +85°C 

=Noise immunity specified for worst-case input combination. 

Noise Margin both "1" and "0" level =1.0 Vdc min @ Vqq = 5.0 Vdc 

2.0 Vdc min @ Vqd = 10 Vdc 
2.5 Vdc min @ Vqq = 15 Vdc 
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MC14469 


RECEIVE DATA (Rl; Pin 19) 


Ul 

o 

< 

IL 

a 

Ui 


I r T T T T T T T 1 “I 

bu-l—l- L J- L. 


rTTT-rnrnrn 


MCI 4469 
Pin Number 

Pin Designation 


4 5 6 7 8 9 10 

AO A1 A2 A3 A4 A5 A6 


Address 

Identifier 


JL J. ^ 


MC6850 

ACIA Pin Number 22 21 20 19 18 17 16 


Pin Designation 


DO D1 D2 D3 D4 D5 D6 


39 38 37 36 35 34 33 

CO Cl C2 C3 C4 C5 C6 

22 21 20 19 18 17 16 

DO D1 D2 D3 D4 D5 D6 


Command 

Identifier 


TRANSMIT DATA (TRO; Pin 21) 


r^T T T T T T T T P T T T “T T “T T TpIgP 

J. J. J. -I -L -I J. -LJ.-L-L-LJ.X-l "-i!l 


1- 

Pin Numbers 

11 

12 

13 

14 

15 

16 

1 7 

18 

29 

28 

27 

26 

25 

24 

23 

22 

z 

Pin Designation 

IDO ID1 

ID2 

ID3 

IDA ID5 ID6 

ID7 

SO 

SI 

S2 

S3 

S4 

S5 

S6 

S7 


MC6850 

ACIA Pin Number 

22 

21 

20 

19 

18 

17 

16 

15 

22 

21 

20 

19 

18 

17 

16 

15 


Pin Designation 

DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 


ST = Start Bit 
P = Parity Bit 
SP = Stop Bit 


AO ^ A6 = Address Bits 
CO -> C6 = Command Bits 
DO D7 = ACIA Bus Bits 


IDO -> ID7 = MC14469 Identification Code 
SO -> S7 = MC14469 Status Code 


CORRESPONDING DATA POSITION AND PINS FOR MC14469 AND MC6850 

TYPICAL RECEIVE/SEND CYCLE 


M 

Address ® Command S 

DD S01234567 pS01234567 P 

I 


siver Input ( R I ) 


Valid Address Pulse 
(VAP) 


Internal Valid 
Address Memory 
(VAL) 


Internal Send 
Enable (SEL) 


Command Strobe 
Output (CS) 


Send Input 
(Send) 


T ransmit Out 

(T^) 


^ ^ I S lx jx! )^xTxTxTxTxT ^I pJ^iX {x [x Ix{x Ix I ELL 

T01234567’ T01234567 

ID STATUS 
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DEVICE OPERATION 


OSCILLATOR (Osd, Osc2; Pins 1, 2) — These pins are 
the oscillator input and output. (See Figure 1.) 

BESET (Reset; Pin 3) — When this pin is pulled low, the 
circuit is reset and ready for operation. 

ADDRESS (A0-A6; Pin 4, 5, 6, 7, 8, 9, 10) - These are 
the, address setting pins which contain the address match 
for the received signal. 

INPUT DATA (ID0-ID7; Pins 11. 12, 13, 14, 15. 16, 17, 

18) — These pins contain the input data for the first eight 
bits of data to be transmitted. 

RECEIVE INPUT (Rl; Pin 19) — This is the receive input 
pin. 

NEGATIVE POWER SUPPLY (Vss; Pin 20) - This pin is 
the negative power supply connection. Normally this pin 
is system ground. 

TRANSMIT REGISTER OUTPUT SIGNAL (TRO; Pin 

21) — This pin transmits the outgoing signal. Note that it 
is inverted from the incoming signal. It must go through 
one stage of inversion if it is to drive another MC14469. 


SECOND or STATUS INPUT DATA {S0-S7; Pins 22, 23, 
24, 25, 26, 27, 28, 29) — These pins contain the input 
data for the second eight bits of data to be transmitted. 

SEND (Send; Pin 30) — This pin accepts the send com- 
mand after receipt of an address. 

VALID ADDRESS PULSE (VAP; Pin 31) - This is the 
output for the valid address pulse upon receipt of a 
matched incoming address. 

COMMAND STROB€ (CS; Pin 32) - This is the output 
for the command strobe signifying a valid set of command 
data on pins 33-39. 

COMMAND WORD (C0-C6; Pins 33, 34, 35, 36, 37, 38, 
39) — These pins are the readout of the command word 
which is the second word of the received signal. 

POSITIVE POWER SUPPLY (Vqd; Pin 40) — This pin is 
the package positive power supply pin. 


OPERATING CHARACTERISTICS 


The receipt of a start bit on the Receive Input (Rl) line 
causes the receive clock to start at a frequency equal to 
that of the oscillator divided by 64. All received data is 
strobed in at the center of a receive clock period. The 
start bit is followed by eight data bits. Seven of the bits 
are compared against states of the address of the particu- 
lar circuit (A0-A6), while the eighth bit signifies an ad- 
dress word “1", or a command word "0". Next, a parity 
bit is received and checked by the internal logic for even 
parity. Finally a stop bit is received. At the completion of 
the cycfe^ the address compared, a Valid Address Pulse 
(VAP) occurs. Immediately following the address word, a 
command word is received. It also contains a start bit, 
eight data bits, even parity bit, and a stop bit. The eight 
data bits are composed of a seven-bit command, and a 


“0" which indicates a command word. At the end of the 
command word a Command Strobe Pulse (CS) occurs. 

A positive transition on the Send input initiates the 
transmit sequence. Again the transmitted data is made 
up of two eleven-bit words, i.e., address and command 
words. The data portion of the first word is made up from 
Input Data inputs (ID0-ID7), and the data for the second 
word from Second Input Data (S0-S7) inputs. The data on 
inputs S0-S7 is latched before the start of transmit of the 
first of the second two words. The transmitted signal is 
the inversion of the received signal, which allows the use 
of an inverting amplifier to drive the lines. 

The oscillator can be crystal controlled or ceramic res- 
onator controlled for required accuracy. Pin 1 may be 
driven from an external oscillator. See Figure 1. 
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ABBREVIATIONS OF COMPANY NAMES 


AD 

Analog Devices 

AMD 

Advanced Micro Devices 

AMI 

American Microsystems, Inc. 

Amperex 

Amperex Electronics Corp. 

Analogic 

Analogic Corp. 

Beckman 

Beckman Instruments, Helipot Division 

BEI 

BEI Electronics 

Burr-Brown 

Burr-Brown Research 

Cermetek 

Cermetek 

Cherry 

Cherry Semiconductor 

CMA 

Consumer Microcircuits of America 

Cybernetic 

Cybernetic Micro Systems 

Data General 

Data General 

Datel 

Datel Systems 

DDC 

Data Devices Corp. 

Delco 

Delco Electronics 

Dionics 

Dionics Inc. 

EA 

Electronic Arrays 

EMM/Semi 

EMM Semi, 

Div. of Electronic Memories & Magnetics 

Essex 

Essex International 

Exar 

Exar Integrated Systems 

Fairchild 

Fairchild 

Ferranti 

Ferranti Electric 

Fujitsu 

Fujitsu 

Gi 

General Instrument 

Harris 

Harris Semiconductor 

Hitachi 

Hitachi America Ltd. 

Holt 

Holt Inc. 

Hughes 

Hughes Aircraft Solid State Products 

Hybrid Sys 

Hybrid Systems 

HyComp 

HyComp 

IMi 

International Microcircuits, Inc. 

intech/FMI 

Intech/Function Modules Inc. 

intel 

Intel 

interdesign 

Interdesign 

intersii 

Intersil 

iPI 

Integrated Photomatrix, Inc. 

Lambda 

Lambda Electronics 

LSI 

LSI Computer Systems 

Maruman 

Maruman Integrated Circuits 

Master Logic 

Master Logic 

Matrox 

Matrox Electronics Systems 

Micro Net 

Micro Networks 

Micropac 

Micropac Industries 

Micro Power 

Micro Power Systems 

Micro Tech 

Microcircuits Technology 

Mitel 

Mitel Semiconductor 

Mitsubishi 

Mitsubishi Electric Co. 

MMI 

Monolithic Memories, Inc. 


Monosil 

Monosil 

MOS 

MOS Technology 

Mostek 

Mostek 

Motorola 

Motorola Semiconductor 

National 

National Semiconductor 

NCR 

NCR Corp., Microelectronics Division 

NEC America 

NEC America 

NEC Micro 

NEC Microcomputers 

Nitron 

Nitron 

Nortec 

Nortec Electronics 

Novonics 

Novonics 

NPC 

Nucleonic Products Co. 

OEi 

Optical Electronics, Inc. 

OKI 

OKI Semiconductor 

Panasonic 

Panasonic, Matsushita Electric Corp. 

Photo Therm 

Photo Therm 

Plessey 

Plessey Semiconductors 

PMI 

Precision Monolithics, Inc. 

Raytheon 

Raytheon Semiconductor 

RCA 

RCA Solid State Division 

Reticon 

Reticon 

RIFA 

RIFA 

Rockwell 

Rockwell Microelectronic Devices 

RTC 

Real Time Corp. 

Sanken 

Sanken Electric 

Sanyo 

Sanyo Electric 

SGS 

SG^Ates Semiconductor 

Siemens 

Siemens 

Signetics 

Signetics (Philips) 

Silicon G 

Silicon General 

Siliconix 

Siliconix 

Silicon Sys. 

Silicon Systems, Inc. 

Silitronics 

Silitronics 

SMC 

Standard Microsystems 

Soiitron 

Soiitron Devices 

Sprague 

Sprague Electric Company 

Supertex 

Supertex, Inc. 

SSM 

Solid State Microtechnology for Music 

SSS 

Solid State Scientific 

Synertek 

Synertek 

Teiaris 

Teiaris 

Teledyne C 

Teledyne Crystalonics 

Teledyne P 

Teledyne Phiibrick 

Teiedyne S 

Teledyne Semiconductor 

Teiefunken 

AEG-Telefunken 

Tl 

Texas Instruments 

TMX 

TMX 

Toshiba 

Toshiba 

Trans-Data 

Trans-Data 

TRW 

TRW 

Unitrode 

Unitrode 

Western 

Western Digital 

Zilog 

Zilog 


National 
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DP8350 Series Programmable 

General Description 

The DP8350 Series of CRT Controllers are single-chfp 
bipolar (I^L technology) circuits in a 40-pin package. 
They are designed to be dedicated CRT display refresh 
circuits. 

The CRT Controller (CRTC) provides an internal dot 
rate crystal controlled oscillator for ease of system 
design. For systems where a dot rate clock is already 
provided, an external clock input may be used by the 
CRTC. In either case system synchronization is made 
possible with the use of the buffered Dot Rate Clock 
Output. 

The DP8350 Series has 11 character generation related 
timing outputs. These outputs are compatible for 
systems with or without line buffers, using character 
ROMS, or DM8678-type latch/ROM/shift register 
circuits. 

12 bits (4k) of bidirectional TRI-STATE® character 
memory addresses are provided by the CRTC for direct 
interface to character memory. 

Three on-chip registers provide for external loading of 
the row starting address, cursor address, and top-of-page 
address. 

A complete set of video outputs is available including 
cursor enable, programmable vertical blanking, program- 
mable horizontal sync, and programmable vertical sync. 

The DP8350 Series CRTC provides for a wide range of 
programmability using internal mask programmable 
ROMs: 

— Character Field (both number of dots/character and 
number of scan lines/character) 

— Characters per Row 

— Character Rows per Video Frame 


CRT Controllers 


The CRTC also provides system sync and program inputs 
including 50/60 Hz control, system clear, external 
character/line rate clock, and character generator pro- 
gram. 

The DP8350 Series operates on a single -t-5V power 
supply. Outputs and inputs are TTL compatible. 

Features 

■ Internal crystal controlled dot rate oscillator 

■ External dot rate clock input 

■ Buffered dot rate clock output 

■ Timing pulses for character generation 

■ Character memory address outputs ( 1 2 bits) 

■ Internal cursor address register 

■ Internal row starting address register 

■ Top-of-page address register (for scrolling) 

■ Programmable horizontal and vertical sync outputs 

■ Programmable cursor enable output . 

■ Programmable vertical blanking output 

■ 50/60 Hz refresh rate 

• Programmable characters/row (5 to 110) 

• Programmable character field size (up to 16 dots x 16 
scan line field size) 

■ Programmable character rows/frame (1 to 64) 

■ Single -t-5 V power supply 

■ Inputs and outputs TTL compatible 

■ Ease of system design/application 


DP8350 Series Connnnection Diagram 
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DP8350 Bkx:k Diagram 
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DP8350 Functional Pin Description 


CHARACTER GENERATION/TIMING OUTPUTS 

The CRTC provides 1 1 interface timing outputs for line 
buffers, character generator ROM, DM8678-tvpe latch/ 
ROM/shift register combination character generators, 
and system status timing. All outputs are TTL compatible 
and directly interface to popular system circuits, 
including: 

— DM8678 Series Character Generators 

— MM52157, MM52179 Character ROMs 

— DM74166 Dot Shift Register 

— MK1007P, 33571/2, 2532 80-Bit Shift Registers (Line 
Buffers) 

Dot Rate Clock: This output is buffered for use in 
system synchronization and interface to dot shift 
register. Positive edge clock at crystal oscillator frequency. 

Load Video Shift Register: Buffered output at character 
rate frequency. Used for direct interface to dot shift 
register. This output is active only during video time and 
therefore performs both the horizontal and vertical 
blanking functions. Low level active. 

Latch Character Generator Address: Buffered output at 
character rate frequency. Active at all times. Positive 
edge clock. 

Line Buffer Clock; This output directly interfaces to line 
buffers. Output operates at character rate. Negative edge 
clock. Not active during horizontal blanking. The 
number of clocks per scan line is equivalent to the 
number of video characters per row. 

Line Rate Clock: Line rate frequency output for use 
with DM8678-type character generator. 

Line Counter Outputs (LCq to LC3): Buffered outputs 
at line rate frequency for use with character ROMs 
without internal line counter. These outputs are also 
useful for system decode of present line position in 
character row. Outputs clock in sync with Line Rate 
Clock at start of horizontal blanking. Outputs are always 
active. 

Clear Line Counter: Row rate clock — occurs in sync 
with Line Rate Clock during horizontal blanking 
between last line of any row and first line of a new row. 
This output is always active and is a negative edge clock 

— direct interface to the DM8678. 

Line Buffer Recirculate Enable: This output interfaces 
to a line buffer and becomes inactive (logic "0" state) 
during the last line or the first line of a character row, 
depending on the state of the character generator pro- 
gram input. A low level on this output indicates (in line 
buffer applications) the time during which the line 
buffer is loaded with the next row of character codes. 


Table 1. Character Generator Program Truth Table 


Character Generator 
Program Input 

Recirculate Enable Output 
Low Level and New Row 
Address at Address Outputs 

"0” 

Last line of character row 

“1" 

First line of character row 


The pulse appears at the start of horizontal blanking 
prior to when the memory address bus must be trans- 
ferred to the CRTC, then returns to the high state at the 
next horizontal blanking interval. 


MEMORY ADDRESS OUTPUTS/INPUTS AND 
REGISTERS 

CRT Character Address Outputs (TRI-STATE) - Aq to 

An: 12 bits of bidirectional CRT character address 
counter outputs are provided by the CRTC. These 
outputs directly interface to the system RAM memory 
address bus. 

Within a scan line the counter is pre set to the address 
contained within the Row Start Register (RSR) three 
character times before the start of video time. The 
counter is then advanced sequentially at character rate 
to the max video character address plus 1 for the present 
scan line. This address is then held during the horizontal 
blanking interval up to three character times before 
video start for the next scan line. At this point the 
counter is again pre-set to the contents of the RSR and 
the above sequence is repeated. This sequence provides 
scan line address repetition for every scan line of a char- 
acter location within a row. Row-to-row start address 
modifications are accomplished by updating the 
contents of the RSR. 

During vertical blanking the address counter operation 
is modified by stopping the pre-set load of the contents 
of the RSR into the address counter, thereby allowing 
the address outputs to free run during vertical blanking. 
This allows minimum access time to the CRTC when the 
CRTC address counter outputs are being used for 
dynamic RAM refresh. 

RAM Address Enable Input: At all times the status of 
the address counter outputs is controlled externally by 
the Enable Input. Logic "0” = TRI-STATE, Logic "1" = 
Active. 

Internal Top-of-Page, Row Start, and Cursor Registers: 
Control pins are provided for loading the top-of-page, 
row start, and cursor address into three 12-bit CRTC. 
registers from the bidirectional memory address pins. 

The Top-of-Page Register (TOPR) holds the address of 
the first character of the first video row. This register 
allows display scroll with the CRTC without the use of 
external memory address adders. If the TOPR is not 
loaded after a system clear its contents will be zero and 
the address outputs will be sequential from zero at the 
top-of-page. 

The Cursor Register (CR) holds the present address of 
the cursor and is cleared to zero after a system clear. 
Once the TOPR and CR registers have been loaded they 
need not be accessed again until modification of their 
contents is required. These registers may be loaded at 
any time, but to cause minimum display distortion it is 
recommended that they be loaded only during blanking 
intervals. 
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The Row Start Register (RSR) is the working register 
for the CRTC address counter. It determines the first 
video character address on a scan line to scan line basis. 

Modification of this register after the start of video in a 
scan line will modify the address counter outputs at the 
start of video on the next scan line. (See address output 
description.) If the RSR is never externally loaded, the 
CRTC address outputs will he sequential on a row-to- 
row basis from the TOPR contents at the start of the 
video page. With external loading, row-to-row non- 
sequential operation of the CRTC address outputs is 
possible, thus row-to-row edit capability. When used in 
this mode the RSR should be loaded after the start of 
video time of the last scan line of the previous row. A 
load to the RSR during vertical blanking will also load 
the TOPR. 


Table 2. Register Load Truth Table 


Register 

Select 

A 

r ' ' ~] 

Register 

Select 

B 

Register 

Load 

Input 

Register 

Access 

0 

0 

0 

No Select 

0 

1 

0 

Top-of-Page 

1 

0 

0 

Row Start* 

1 

1 

0 

Cursor 

X 

, 

X 

1 

No Select 


‘During vertical blanking a load to this register will also load the 
top-of-page register. 


VIDEO RELATED OUTPUTS 

Horizontal Sync: This output provides the necessary 
line (scan) rate sync to either three-terminal or composite 
sync monitors. The pulse is programmable in position 
and width at character time increments. This output 
may also be programmed to have RS-170 compatible 
serration pulses during the vertical sync interval. The 
active logic state of this output is also programmable. 


Vertical Sync: This output provides the necessary frame 
rate sync consistent with either three-terminal or com- 
posite type monitors. The pulse is programmable in 
position and width at line (scan) time increments. The 
active logic state of this output is also programmable. 


Cursor Enable: When a match with the CRTC cursor 
address register and address counter occurs a pulse will 
appear at this output at that video character time 
(character field width) for every line in that row. This 
output may also be programmed to appear on only one 
line of a character row. With the character generator 
program pin in a logic "0" position the cursor enable 
output will not be valid on the last line of a character 
row for that row. Like the Load Video Shift Register 
Output, this output is not active during horizontal or 
vertical blanking. High level active output. 


CRT SYSTEM CONTROL FUNCTIONS 

50/60 Hz Control Input: This input controls the CRT 
system refresh rate. The CRTC may also be programmed 
for refresh rates other than 50 and 60 Hz. 


50/60 Hz 
Control 

Refresh 

Rate 

1 

60 Hz (fi ) 

0 

50 Hz (fo) 


Vertical Blanking Output: This output becomes active 
(logic "1”) at the start of vertical blanking and may be 
programmed to stop at the end of any line of the 
character row before the start of the first video row. 
This output is useful for flag applications to other 
elements in the CRT system. Its active level is also pro- 
grammable. 

System Clear Input: This input when low sets and holds 
the CRTC at the start of vertical blanking for system 
sync and test, it also clears to zero the cursor and top- 


of-page registers. The input has hysteresis and may be 
connected to a resistor to Vqq and a capacitor to 
ground to provide power-up system clear. 

Character Generator Program Input: This input modifies 
both the position of the recirculate enable output low 
level and the time at which the address outputs change 
to a new row address. It is intended to provide optimum 
use of the CRTC with character generator/ROMs pro- 
grammed with or without active video on the first or last 
line of a character row. (See Recirculate Enable for truth 
table.) 

External Character/Line Rate Clock: This input is 
intended to aid testing of the CRTC and is not meant 
to be used as an active input in a CRT system. When this 
input is left open it is guaranteed not to interfere with 
normal operation. 

Crystal Inputs XI and X2: The oscillator is controlled 
by an external, parallel resonant crystal connected 


between the XI and X2 pins. Normally, a fundamental 
mode crystal is used to determine the operating fre- 
quency of the oscillator; however, overtone mode 
crystals may be used. 

Crystal Specifications (parallel resonant): 

Type AT-Cut Crystal 

Tolerance 0.005% at 25°C 

Stability 0.01% from 0°C to -i-70°C 

Resonance Fundamental (parallel) 

Maximum Series Resistance Dependent on 

frequency 
(for 10.92 MHz, 50 fJ) 
Load Capacitance 20 pF 


Connection Diagram 


1kU± 10% 



If the DP8350 series is clocked at dot rate by a system 
clock, pin 22 (XI input) should be clocked directly 
using a Schottky series circuit. Pin 21 (X2 input) may be 
left open. 
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Timing Waveforms 
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Timing Waveforms (cont’d.) 
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Note 1 : The load video shift register output is not active during vertical or horizontal blanking (remains in the logic state during these 
intervals. 

Note 2; The horizontal sync output start and stop point positions are user-programmable at character width intervals. 

Note 3: The position of the recirculate enable output logic "O" level is dependent on the state of the character generator program input (CGPI). 
With CGPI = "0," recirculate enable occurs on the max line of a character row (solid line) and the address counter outputs roll over to the new 
row address at point A. With CGPI = “I," recirculate enable occurs on the first line of a character row (dashed line) and the address counter 
outputs roll over to the new row address at point B. 

Note 4: The address counter outputs clock to the address of the last character of a video row plus 1 . This address is then held during the horizontal 
blanking interval until video minus three character times. At this point the outputs are modified to the contents of the Row Start Register (RSR). 
With no external loading of the RSR the contents will be either the character address of the first character in the present row or the character 
address of the first character of the next video row (depending on the state of the Character Generator Program input) which will be sequential 
from the last character address of the last row. If the RSR was loaded, then the address outputs will be modified to the contents of the register. 


Figure 3. Character/Line Rate Functional Diagram 
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Timing Wavefbnns (cont’d.) 
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Note 1: One full row before start of video the line counter is set to zero state — this provides line counter synchronization in cases where the 
number of lines in vertical blanking are not even multiples of the number of lines per row. 

Note 2: The stop point of vertical blanking is programmable at line intervals within the last character row before start of video. 

Note 3; The Vertical Sync Output start and stop points are programmable at line rate increments. 


Figure 4. Line/Frame Rate Functional Diagram 
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Absolute Maximum Ratings (Note d 

Supply Voltage, Vcc 7.0 V 

Input Voltage -1 V to +5.5 V 

Output Voltage 5.5 V 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (soldering, 10 seconds) 300°C 


Operating Conditions 

Vcc. Supply Voltage 
Ta, Ambient Temperature 


Max Units 


Electrical Characteristics vcc = 5 v ± 5%, ta = o°c to + 7 o°c (Notes 2 and 3) 


lU 

o 

< 

IL 
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Parameter 

V|H 

/ 

Logic "1" Input Voltage 
(System Clear) 

(All Other Inputs Except XI , X2) 

ViL 

Logic "0" Input Voltage 
(System Clear) 

(All Other Inputs Except XI, X2) 

V|H-V|L 

System Clear Input Hysteresis 

^clamp 

Input Clamp Voltage 
(All Inputs Except XI, X2, & 
Char/Line Rate Clock) 


Conditions 



Logic "1 " Input Current 

(Address Outputs) Enable Input = 0 V, 

Vcc = 5.25 V,Vr = 5.25 V 
(All Other Inputs Except XI, X2) Vcc “ 5.25 V, Vr = 5.25 V 


Input Current 

(Address Outputs) Enable Input = 0 V, 

Vcc = 5.25 V.V|N = 0.5 V 
(All Other Inputs Except XI, X2) Vcc ~ 5.25 V, V|m = 0.5 V 



Logic "1" Output Voltage 


Logic "0" Output Voltage 


Output Short Circuit Current 


Power Supply Current 



•oh = -100 mA 


•oh = mA 


• OL “ 5mA 


Vcc = 5V,VouT = 0V, 
(Note 4) 


Vcc = 5.25 V 


Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. They are not meant to 
imply that the device should be operated at these limits. The table of "Electrical Characteristics" provides conditions for actual device operation. 
Note 2: Unless otherwise specified, min/max limits apply across the 0°C to +70“C temperature range and the 4.75 V to 5.25 V power supply 
range. All typical values are for T/^ = 25°C and Vqc ~ 5-0 V. 

Note 3: All currents into device pins are shown as positive; all currents out of device pins are shown as negative; all voltages are referenced to 
ground, unless otherwise specified. All values shown as max or min are so classified on absolute value basis. 

Note 4: Only one output at a time should be shorted. 


®IC MASTER 1979 

































































Switching Characteristics vcc = 5 o v, ta = 25°c (Notes 1 and 2 ) 


Parameter 

Conditions 

Min 

Typ 


Unit 

tD1 



IH 

5 


ns 

tD2 

Dot Clock to Load Video Shift 
Register Positive Edge 

Cl = SOpF, R L = 1 kfi. 

Load Circuit 1 


11 


ns 

tD3 

Dot Clock to Latch Character 
Generator Positive Edge 

Cl = 50pF, Rl= 1 ka, 

Load Circuit 1 


11 


ns 

tD4 




4 


ns 

■ 

tD5 

Dot Clock to Line Buffer 

Clock Negative Edge 

Cl = 50pF, Rl = 1 

Load Circuit 1 


20 


ns 

tPWI 

Line Buffer Clock Pulse Width 

Cl= 50pF, Rl= 1 kn, 

Load Circuit 1 


N(DT)* 


ns 

tD6 

Dot Clock to Cursor Enable 
Output Transition 

Cl == 50pF, Rl = 1 kf2, 

Load Circuit 1 


25 


. ns 

tD7 

Dot Clock to Valid Address 
Output 



20 



tD8 

Latch Character Generator to 

Line Rate Clock Transition 

Cl = 50pF, Rl = 1 kST, 

Load Circuit 1 


300+2 DT 


ns 

tD9 

Latch Character Generator to 
Clear Line Counter Transition 

Cl= 50pF, Rl= 1 kr2, 

Load Circuit 1 



■■ 

ns 

tDIO 

Line Rate Clock to Line 

Counter Output Transition 

Cl= 50pF, Rl= 1 kr2, 

Load Circuit 1 


180 


ns 

toil 

Line Rate Clock to Line Buffer 
Recirculate Enable Transition 

Cl = 50pF, Rl = 1 kS7, 

Load Circuit 1 


200 


ns 

tD12 

Line Rate Clock to Vertical 
Blanking Transition 

Cl= 50pF, Rl= 1 kn. 

Load Circuit 1 


200 


ns 

tD13 

Line Rate Clock to Vertical 

Sync Transition 

Cl = SOpF, Rl = 1 kn, 

Load Circuit 1 


200 


ns 

tD14 

Latch Character Generator to 
Horizontal Sync Transition 

Cl = 50pF, R L - 1 kfi. 

Load Circuit 1 


100 



tSI 

Register Select/Memory 

Address Setup Time Prior to 
Register Load Negative Edge 

. 


100 


ns 

tHI 

Register Select Memory Hold 
Time After Register Load 

Positive Edge 



0 


ns 

tPW2 

Register Load Pulse Width 



150 


ns 

fMAXdot 

Maximum Dot Rate Frequency 



25 


MHz 

'fMAXchar 

Maximum Character Rate 
Frequency 



2.5 


MHz 

tLZ. tHZ 

Delay from Enable Input to 

High Impedance State from 

Logic "0" and Logic "1" 

Cl = 15 pF, Load Circuit 2 


25 


ns 

tZL. tZH 

Delay from Enable Input to 

Logic "0" and Logic "1 " from 
High Impedance State 

Cl = 15 pF, Load Circuit 2 


25 


ns 

Note 1: Unless otherwise specified, all AC measurements are referenced to the 1 .5 V level of the input to 1 .5 V of the output. 

Note 2; When external clock inputs are used, the input characteristics are ZqiJt " 50 n and tR < 10 ns, tp < 10 ns. 

*"DT" is defined as the duration (in ns) of one full cycle of the Dot Rate Clock (Item 20 of the ROM Program Table). "N" denotes the num- 
ber of DTs per definition in Item 24 of the ROM Program Table. 
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DP8350 Series Option Program Table (Notes i, 2, and 3) 


Item 

No. 

Parameter 

Value 

1 

2 

Character (Font Size} 

Dots per Character 


Scan Lines per Character 


3 

4 

Character Field (Block Size) 

Dots per Character 


Scan Lines per Character 


5 

Number of Video Characters per Row 


6 

Number of Video Character Rows per Frame 


7 1 

Number of Video Scan Lines (Item 4 x Item 6) 


8 

Frame Refresh Rate (Hz) (two frequencies allowed) 

f1 = 

f0 = 

9 

Delay after/before Vertical Blank start to start of Vertical Sync (+/'- Number of Scan Lines) 



10 

Vertical Sync Width (Number of Scan Lines) 



11 

Delay after Vertical Blank start to start of Video (Number of Scan Lines) 



12 

Total Scan Lines per Frame (Item 7 + Item 1 1 = Item 13 Item 8) 



13 

Horizontal Scan Frequency (Line Rate) (kHz) Item 8x Item 12) 


14 

Number of Character Times per Scan Line 


■1 

Character Clock Rate (MHz) Item 13 x Item 14) 



Character Time (ns) (1 ^ Item 15) 


17 

Delay after/before Horizontal Blank start to Horizontal Sync Start (+/- Character Times) 




18 

Horizontal Sync Width (Character Times) 


19 

Dot Frequency (MHz) (item 3 x Item 15) 


20 

Dot Time (ns) (1 Item 19) 


21 

Vertical Blanking Stop before start of Video (Number of Scan Lines) 

(Range = Item 4 - 1 line to 0 lines) 


22 

Cursor Enable on all Scan Lines of a Row? (Yes or No) If not, which Line? 


23 

Does the Horizontal Sync Pulse have Serrations during Vertical Sync? (Yes or No) 


24 

Width of Line Buffer Clock logic "0" state within a Character Time 
(Number of Dot Time increments) 


25 

Serration Pulse Width, if used (Character Times) 


26 

Horizontal Sync Pulse Active state logic level (1 or 0) 


27 

Vertical Sync Pulse Active state logic level (1 or 0) 


28 

Vertical Blanking Pulse Active state logic level (1 or 0) 




Note 1 : If the Cursor Enable. Item 22, is active on only one line of a character row, then Item 21 must be either "1" or "0" unless it is the same 
as the line selected for Cursor Enable. 

Note 2: Item 24 x Item 20 should be > 250 ns. 

Note 3: Item 1 1 must be greater than Item 4 + 1 . 
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DP8350 Series Option Program Table 

DP8350 Option: 80 Characters x 24 Rows, 5x7 Character Font, 7x10 Character Field 


I 


Dots per Character 


Scan Lines per Character 


Dots per Character 


Scan Lines per Character 


Number of Video Characters per Row 


Character (Font Size) 


Character Field (Block Size) 




) 

Number of Video Character Rows per Frame 

24 j 

f 

Number of Video Scan Lines (Item 4 X Item 6) 

240 J 


Frame Refresh Rate (Hz) (two frequencies allowed) 


Delay after/before Vertical Blank start to start of Vertical Sync (+/- Number of Scan Lines) 


Vertical Sync Width (Number of Scan Lines) 


1 1 Delay after Vertical Blank start to start of Video (Number of Scan Lines) 

12 Total Scan Lines per Frame (Item 7 + Item 11 = Item 13^ Item 8) 


13 Horizontal Scan Frequency (Line Rate) (kHz) Item 8x Item 12) 

14 Number of Character Times per Scan Line 

i 


15 ! Character Clock Rate (MHz) Item 13 X Item 14) 

i 


16 Character Time (ns) (1 -i- Item 15) 


17 Delay after/before Horizontal Blank start to Horizontal Sync Start (+/- Character Times) 


18 Horizontal Sync Width (Character Times) 


Dot Frequency (MHz) (Item 3 x Item 15) 


Dot Time (ns) (1 Item 19) 


y. Vertical Blanking Stop before start of Video (Number of Scan Lines) 
^ (Range = Item 4 - 1 line to 0 lines) 


22 Cursor Enable on all Scan Lines of a Row? (Yes or No) If not, which Line? 


23 Does the Horizontal Sync Pulse have Serrations during Vertical Sync? (Yes or No) 


jA Width of Line Buffer Clock logic "0" state within a Character Time 
(Number of Dot Time-increments) 


25 Serration Pulse Width, if used (Character Times) 


Horizontal Sync Pulse Active state logic level (1 or 0) 


Vertical Sync Pulse Active state logic level (1 or 0) 

28 Vertical Blanking Pulse Active state logic level (1 or 0) 


FULL/HALF ROW CONTROL (PIN 5) 


f1 = 60 Hz I f0= 50 Hz 


30 



15.6 kHz 
100 


1.56 MHz 


641 ns 


0 


43 


10.920 MHz 


91.6 ns 


1 


Yes 


No 


4 



Device pip 5 converts the DP8350 programmed display 
from 80 characters by 24 rows to 80 characters by 12 
rows. 


Full/Half 
Row (Pin 5) 
Logic State 

” 1 “ 

1 

1 

1 

Display 

Size 

1 

1 . 

80 by 24 

0 


80 by 12 


With pin 5 in logic "0" state, the 12 character rows are 
equally spaced vertically on the CRT. Each row is spaced 
by one full row of blanked video. 

Also in this mode the address counter outputs address 
the same memory space for two rows — the video row 
and the blanked row. Thus one half of the CRT memory 
space is addressed with pin 5 in logic "0" state as 
compared to pin 5 in logic "1" state. 
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NE580-F,N 


DESCRIPTION 

The NE580 is a dual bar-graph logic circuit 
designed to provide all the functions neces- 
sary to drive a gas discharge self-scan © 
bar-graph panel. The NE580 is configured 
to drive a 201 element bar-graph in either 5 
or 6 phase operation. Phase number selec- 
tion is obtained by applying a logic 0 or 1 
level to the phase select pin. 3 phase opera- 
tion fora 101 element device can be attained 
by a \wire-or connection of adjacent cathode 
phase outputs. 

The device inputs accept an analog voltage 
in the range 0 to 2.5V and performs an A/D 
conversion with reference to a fixed input 
voltage at the reference terminal. On-chip 
functions include a clock generator, linear 
ramp generator, control logic and ROM 
decoding. Output functions comprise 2 
anode control lines, 2 overrange indication 
outputs, 6 cathode phase outputs and 1 
cathode reset output. Refer to the system 
block diagram for clarification. 

A minimum of external components are 
required for the whole conversion and dis- 
play system shown in the typical appli- 
cation. The NE580 can be expanded to 
handle more analog channels using ex- 
ternal comparators. Either LM393A or 
LM339A type comparators will function 
well. A few external low-cost logic packages 
can in addition provide binary or BCD 
encoded data to interface with a logic 
control system. 

The device is supplied in a 22-pin plastic 
molded or ceramic dual-in-line package. 

©-self-scan is a trademark of Burroughs Corporation. 


FEATURES 

• Dual channel device 

• Easily expandable to handle more chan- 
nels. 

• Single 5 volt supply 

• 3, 5 or 6 phase operation 

• Can be custom masked for different cath- 
ode segment counts, (maximum 240) 

• Equivalent 8-bit resolution of displayed 
information. 

• Overrange indication outputs. 


PIN CONFIGURATION 



F,N PACKAGE 

PHASE 2 

E 


22 ] PHASE 3 

PHASE 1 

[I 


IT] PHASE 4 

S/6 SEL. 

E 


^ PHASE 5 

TIMING CAP. [T 


Tsi PHASE 6 

Vcc 

E 


Til DIG. GND 

S+H CAP. 

E 


T7| RESET 

''ref 

E 


TF| OUTPUT A 

S + H CAP. 

E 


Til OUTPUT B 

RAMP CAP. 

E 


TT] OVER-RANGE A 

INPUT A 

E 


Til OVER-RANGE B 

INPUT B 

E 


Ti] ANA. GND 


ORDERING INFORMATION 


Plastic OIL package— 

NE580N 


Cerdip package— NE580F 


III 

O 

< 

II. 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Supply voltage, Vcc 

. +7 

V 

Output voltage (all outputs) 

+Vcc 

V 

Analog input voltage range 

-0.3 to +7 

V 

Reference voltage input 

+Vcc 

V 

Phase select input 

+5.5 

V 

Analog/digital ground voltage 

±0.3 

V 

differential 



Power dissipation 



plastic 

500 

mW 

cerdip* 

800 

mW 

Operating temperature range 

0 to +70 

'°C 

Storage temperature range 

-65 to +150 

°C 

Soldering temperature 

300 

°C 

(lOsec) 




•NOTE 

The plastic 22 pin package has a thermal impedance 0ja of 120'’C/W and the cerdip 
package, 0ja of 75°C/W. Provided the maximum junction temperature is kept below 
150°C then more power may be dissipated to a maximum of 1 watt. 
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INTERFACE 


NE580-F.N 


DC ELECTRICAL CHARACTERISTICS Ta = 25“ C, Vcc = 5V unless otherwise specified. 



PARAMETER 

Operating supply voltage 
range ' 

ViN 

. Vref 

Input voltage range 

Applied reference voltagei 

Ibref 

iiB 

Bias current at 
reference voltage input 

Bias current at 
analog input 

VoUT ( 1 ) 

All outputs2 

lour (1) 
loUT (sc) 

All outputs2 

All outputs2 

VoUT (0) 

All outputs 

Fc 

Clock generator 
frequency 

Accuracy 

Icc 

Supply current 


TEST CONDITIONS 


LIMITS 





Vref = 2.5V 
Vref = 2.5V 
ViN = OV 


•out = -SOOfiA 


VoUt = 1 -SV 
VouT = Ov 


I SINK = 1.6mA 


Timing capacitor 
= .022mF 


2V < Vref < 2.5V 
ViN = Vref 




BLOCK DIAGRAM 
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NE590-F,N • NE591-F,N 


DESCRIPTION 

The NE590/591 addressable peripheral 
drivers are high current latched drivers, 
similar in function to the 9334 address de- 
coder. The device has 8 Darlington power 
outputs, each capable of 250mA load cur- 
rent. The outputs are turned on or off by 
respectively loading a logic high or logic 
low into the device data input. The required 
output is defined by a 3-bit address. The 
device must be enabled by a CE input line 
which also serves the function of further ad- 
dress decoding. A common clear input, 
CLR, turns all outputs off when a logic low is 
applied. 

The NE590 has 8 open collector Darlington 
outputs which sink current to ground. The 
device is packaged in a 16-pin molded or 
cerdip package. 

The NE591 has 8 open emitter Darlington 
outputs which source current to an external 
load from a common collector line. Vs. This 
Vs line need not necessarily be the same as 
the 5 volt Vcc supply. The device is pack- 
aged in an 18-pin molded or cerdip pack- 
age. 


PIN DESIGNATION 


FEATURES 

• 8 high current outputs 

• Low-loading bus compatible inputs 

• Power-on clear ensures safe operation 

• NE590 will operate in addressable or 
demultiplex mode 

• Allows random (addressed) data entry 

• Easily expandable 

• NE590 is pin compatible with 9334 

APPLICATIONS 

• Relay driver 

• Indicator lamp driver 

• Triac trigger 

• LED display digit driver 

• Stepper motor driver 


PIN CONFIGURATIONS 



NE590 


F,N PACKAGE 

*0 Cl 


iU Vcc 

Ai [T 


Tb] ^ 

A2 [T 


'iTl CE 

Qo [T 


jT) D 

Q1 [I 


jU Q; 

02 [T 


TT] Qe 

03 [T 


^ Os ' 

GND [8^ 


T] 04 


NE591 

F,N PACKAGE 

cs [T 


JU Vcc 

Aq IZ 


TTI CLR 

Al Z 


Te] CE 

A2 Z 


Tb] d 

Oo Z 


m 07 

0, Z 


IB oe 

02 Z 


Z1 

03 z 


m 04 

GND Z 


Zl Vs 





CO 

o 

0 

c 

O) 

w 


590 

PIN NO. 

591 

PIN NO. 

SYMBOL 

NAME & FUNCTION 

1-3 

2-4 

A 0 -A 2 

A 3-bit binary address on these pins defines which of the 8_output latches is to 
receive the data. 

4-7, 

5-8, 

Q 0 -Q 7 

The 8 device outputs. The NE590 has open collector Darlington outputs. The 

9-12 

11-14 


NE591 has open emitter follower outputs. 

13 

15 

D 

The data input. When the chip is enabled, this data bit is transferred to the defined 
output such that: 

“1” turns output switch “ON” 

“0” turns output switch “OFF” 

Thus in logic terins, the NE590 inverts data to the relevant output. The NE591 
retains true data at the output. 

14 

16 

CE 

The chip enable. When this input is low, the output latches will accept data. When 

CE goes high, all outputs will retain their existing state, regardless of address or 
data input conditions. 

15 

17 

CLR 

The clear input. When CLR goes low all output switches are turned “OFF”. On the 

NE590, a high data input will override the clear function on the addressed latch. On 
the NE591, CLR low will override any other condition. 

— 

1 

CS 

The chip select input provides for an additional level of address decoding. 

— 

10 - 

Vs 

The Vs line provides the power to all 8 output devices. It is connected to the 
collectors of all 8 output transistors. This pin may be connected to the Vcc or 
another supply. 
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SE/NE5018 F.N 



DESCRIPTION 

The NE5018 is a complete 8-bit digital to 
analog converter subsystem on one mono- 
lithic chip. The data inputs have input 
latches, controlled by a latch enable pin. 
The data and latch enable inputs are ultra- 
low loading for easy interfacing with all logic 
systems. The latches appear transparent 
when the LE input is in the low state. When 
LE goes high, the input data present at the 
moment of transition is latched and retained 
until LE again goes low. This feature allows 
easy compatibility with most micro-proces- 
sors. 

The chip also comprises a stable voltage 
reference (5V nominal) and a high slew rate 
buffer amplifier. The voltage reference may 
be externally trimmed with a potentiometer 
for easy adjustment of full scale, while main- 
taining a low temperature co-efficient. 

The output of the buffer amplifier may be 
offset so as to provide bipolar as well as 
unipolar operation. 


FEATURES 

• 8*bit resolution 

• Input latches 

• Low-loading data inputs 

• On-chip voltage reference 

• Output buffer amplifier 

• Accurate to ± 1/4LSB(.1%) 

• Monotonic to 8 bits 

• Amplifier and reference both short- 
circuit protected 

• Compatible with 2650,8080 and many 
other mP’s 

APPLICATIONS 

• Precision 8-bit D/A converters 

• A/D converters 

• Programmable power supplies 

• Test equipment 

• Measuring instruments 

• Analog-digital multiplication 


PIN CONFIGURATION 



F,N PACKAGE 

DIGITAL GNO [T 


22] ANALOG GND 

DBO(LSB) [T 


ITJ AMP. COMP. 

OBI [F 


2^ SUM NODE 

OB2 [T 


jU Vcc+ 

DB3 [T 


jUvoot 

DB4 (T 


IDvcc- 

DBS U 


lei DAC COMP. 

DBS [T 


Til bipolar offset r 

DB7 (MSB) [F 


HIvrefIN 

LE [to 


HI Vref out 

Nc QT 


]2] Vref ADJ. 

SE/NE5018 available in F package only. 


BLOCK DIAGRAM 


( 1 ) 

(10) (9) (8) (7) (6) (5) (4) (3) (2) DIGITAL 

LE DB7 DB6 DBS OB4 DB3 0B2 OBI DBO GNO 



SUM NODE (20) 


VOUT (18) 


AMP. 

COMP. 


(21) 


ANALOG 

GNO. 


(22) 


(17) 

All R values equal 5KQ and are thermally matched. 


Figure 1 
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DESCRIPTION 

The NE5020 is a 10-bit voltage output D/A 
converter similar in design to the NE5018 
8-bit DAC. The chip incorporates an R-2R 
ladder, input data latches, a voltage refer- 
ence and an output operational amplifier. 
The divice can be configured for either 
unipolar or bipolar operation. 

The 10 bits of digital data may bb loaded 
into the latches simultaneo usly or as 2 bits 
of 2 and 8 bits respectively. CE 1 latches the 
2 most significant bits. CE2 latches the 8 
least significant bits. CE1. and CE2 are tied 
together to load 10 bits in parallel. When 
loading from an 8 bit data bus CEI and CE2 
are controlled separately, and the 2 MSBs 
may be paralleled with any 2 of the least 8 
significant bits. 


FEATURES 

• 10-bit resolution 

• ±0.05% accuracy 

• Monotonic to lO-bits 

• Unipolar (0 to 10V) and bipolar (-5 to 
+5V) operation 

• lO-bit data can be loaded from 8-bit 
data bus. 

• Settling time - 5 ms 

• Latch enable pulse width 200ns mini- 
mum. 


PIN CONFIGURATION 


DK3. GNO [T 


^ ANALO<3 GNO 


080 (LSB) [T 


23] AMP. COMP. 


D6l [T 


22 I SUM NODE 


082 [T 


H] +vcc 


083 []5_ 


20 1 VOOT 


DB4 [T 


]I] -vcc 


085 [T 


Tb] r offset 

m 

086 [T 


IE +VREF IN 

0 

087 [T 


H] -vref in 

< 

II. 

088 [W 


jE vref out 

cc 

089 (MSB) QT 


IE Vref aoj 

Ul 

CEI [17 


iTj CE2 

z 








PRELIMINARY SPECIFICATIONS NE5034-N.F 


DESCRIPTION 

The 5034 is an 8-bit resolution analog-to- 
digital converter. The circuitry is arranged to 
provide maximum design flexability. 

The 5034 contains all of the elements com- 
prising a true 8-bit accuracy analog-to-digi- 
tal converter on one monlithic chip. These 
elements include the internal logic, voltage 
reference, comparator, clock, and output 
buffers. The output buffers are micro- 
processor addressable for bus compatibil- 
ity. 

The 5034 achieves fast conversion time 
(17Msec, Typ) using a single external ca- 
pacitor to set the internal clock frequency. 
Faster conversion times are possible using 
an external clock. 


FEATURES 

• 8-bit resolution and accuracy 

• Micro-processor compatible logic 

• Internal clock with external override for 
higher speed 

• Pin programmable unipolar and bipolar 
inputs 

• No missing codes over full operating 
temperature range 

• System flexibility 

APPLICATIONS 

• A/D converters in micro-processor 
based systems 

• High speed A/D systems 

• Ratiometric A/D conversion 

• Automated process controls 

• Low cost A/D systems 


PIN CONFIGURATION 


DATA READY 


24] DIGGND 

DBOILSB) [Y 


771 ANA GND 

DB1 [T[ 


771 SUM NODE 

DB2 [T 


Tt] VinputZ 

DB3 [5^ 


7o| V|nput1 

OB4 [T 


771 -Vcc, 

DBS [T 


18 1 ^offset 

DB6 [T 


IE ''refin 

DB7(MSB) [T 


Til Vref out 

OE [17 


Ti] Vref adj 

STRT QT 


HI +VCCi 

CLK in [17 


IE +''CC2 

NE5034 N Plastic Dip 


NE5034 F Ceramic Dip 
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INTERFACE 


SE5118-F«NE5118-N 


DESCRIPTION FEATURES 


The NE51 18 is a high-speed 8-bit digital to 
analog converter subsystem on one mono- 
lithic chip. The data inputs have input 
latches, controlled by a latch enable pin. 
The data and latch enable inputs are ultra- 
low loading for easy interfacing with all logic 
systems. The latches appear transparent 
when the LE input is in the low state. When 
LE goes high, the input data present at the 
moment of transition is latched and retained 
until LE again goes low. This feature allows 
easy compatibility with most micro- 
processors. 

The chip also comprises a stable voltage 
reference (5V nominal). The voltage refer- 
ence may be externally trimmed with a po- 
tentiometer for easy adjustment of full scale, 
while maintaining a low temperature co-effi- 
cient. 

The output has high voltage compliance in- 
creasing versatility. 

O 


• 8-bit resolution 

• Input latches 

• Low-loading data inputs 

• On-chip voltage reference 

• Fast settling output current— 200ns 

• Accurate to ±1/4 LSB 

• Monotonic to 8 bits 

• Reference short-circuit protected 

• Compatible with 2650, 8080 and many 
other mP’s 


APPLICATIONS 

• Precision 8-bit 0/A converters 

• A/D converters 

• Programmable power supplies 

• Test equipment 

• Measuring instruments 

• Analog-digital multiplication 

• CRT display drivers 

• High-speed modems 


PIN CONFIGURATION 
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Clear your desk for action with the 
newly revised 1979 IC Master. Its all- 
under-one-cover features include: Over 
40,000 standard products from more 
than 87 different companies . . . five 
different selection guides (memory, 
microprocessor, interface, linear and digital.) 


$65. 

suggested 
domestic 

_ resale price 

IC MASTER 

United Technical Publications 

645 Stewart Avenue 

Garden City, New York 11530, USA 



. ■ . alternate source directory for 
pin- for- pin, function- for- hinction 
replacements . . . applications directory . 
complete military section ... a complete 
part numbering guide . . . etc. 

Tou don't have to search through 
stacks of catalogs. Simply look up the 
specs and function you need. You don't 
need a part number to start with. 

All you need is a problem to use The 
Master. Does the device exist? Who 
makes it? Is there an alternate source? 
What's the part number? Is there an 
applications note? Who is my closest 
distributor — etc. 




Siliconix 


Siliconix 

incorporated 

2201 Laurelwood Road 
Santa Clara, CA 95054 
(408) 988-8000 
TWX; 910-338-0227 


Product Selector Guide 
by Applications 



Send for Complete 
information in the 
New Analog Switch 
Data Book 


Application 

Feature of Application 

Suggested Switches 

Battery Operated or Battery 
Back-Up Supply 

1 ) Low Power 

CMOS DG304-DG307 

DG300-DG303, DG381-DG390 

JFETDG126-DG164 


2) Minimum Number of 
Power Supplies 

CMOS DG300-DG307 

(Can Also Be Used With Single Supply) 

CMOS DG200, DG201 

(For MUX: DG506-DG509) (JFET DG126-DG164) 


3) Low Standby Power 

CMOS DG300-DG390 

JFET DG126-DG164 

Audio 

1) Low Signal Distortion 

JFET DG180-DG191 

CMOS DG300-DG390 


2) Low Noise 

CMOS DG300-DG390 

JFET DG180-DG191 


3) Wide Signal Range 

CMOS DG300-DG390 

CMOS DG200, DG201 
(MUX: DG506-DG509) 



JFET DG182, DG185, DG188, DG191 

Video (High Frequency) 

1) High OFF Impedance, 
Small Feedthrough of 
Signal 

JFET DG181, DG182. DG184, DG185, 

DG187, DG188, DG190, DG191 

CMOS DG200, DG201 

CMOS DG300-DG307, DG381-DG390 


2) Good Impedance 
Matching, Minimum 
Signal Drop Across 
Switch 

JFET DG180, DG183, DG186. DG189 

DG181, DG184, DG187, DG190 

CMOS DG300-DG390 

' 
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Product Selector Guide by Applications 


(Continued) 



Application 

Feature of Application 

Suggested Switches 

Differential Signal Switching 

1) Good Matching of 
Switch Parameters 

CMOS DG300, DG302, DG303, DG304, 

DG306, DG307, DG381, DG384, DG390 

CMOS DG200, DG201, DG507, DG509 

2) Low Thermocouple 
Offset Voltage 

JFET DG183, DG184, DG185 (10 ^2) 

CMOS DG304, DG306, DG307 

DG300, DG302, DG303 

DG381, DG384, DG390 

Small Signal (<1 V) 

1 ) Low Noise 

JFET DG180. DG183, DG186. DG189 

(Remainder of DG18TDG191 Family) 

CMOS DG300-DG390 

2) High Impedance 

Inputs or Load 

CMOS DG300-DG390 

JFET DG181, DG182, DG184, DG185, 

DG187, DG188, DG190, DG191 

3) Low Thermocouple 
Offset Voltage 

CMOS DG304-DG307 

DG300-DG303, DG381-DG390 

JFET DG180-DG191 

Multiplexing 

1) Break-Before-Make 
Switching 

CMOS DG506, DG507, DG508, DG509 

PMOS DG501, DG503 

2) Binary Controlled 

Logic Inputs 


3) Differential Multi- 
plexing 

CMOS DG507, DG509 

4) D/A Conversion 

NMOS DG515, DG516 

Sample and Hold 

1 ) Low Droop Rate 

CMOS DG300-DG390 

JFET DG180-DG191 

CMOS DG200, DG201 

2) Low Sample to Hold 
Offset 

CMOS DG200, DG201 

CMOS DG300-DG391 

JFET DG181, DG182, 

DG184, DG185, DG187, 

DG188, DG190, DG191 

3) Fast Acquisition Speed 

JFET (10 n) DG180, DG183, DG186. DG189 (10 Q) 

Remainder of DG181-DG191 Family 

CMOS DG300, DG390 

CMOS DG200, DG201 

Switching to High Impedance 
Inputs 

1) Low Error Voltage 

CMOS DG300, DG390 

JFET DG180-DG191 

2) Low Switching 

Transient Error 

Voltage 

CMOS DG200, DG201 

DG300-DG390 

Low Cost 

1 ) Best Performance 
for Lowest Cost 

CMOS DG200, DG201 

DG300-DG390 
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(Continued) 


III 
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PMOS Medium Speed Analog Switches 


2XSPST 

DG170 

3XSPDT 

4XSPST 

DG171 

SPST 

2XDPST 

DG172 

4XSPST 

5XSPST 

DG173 

DPDT 

5XSPST 

DG175 

SPDT 


This series of analog switches contains 1-5 SPST func- 
tions as well as DPST, DPST, and DPDT functions. 
These switches interface with TTL/DTL logic. 

• Analog Range ±10 V 

• ON Resistance 50-450 

• OFF Leakage 100 pA 


Medium Speed CMOS Switches and Analog Multiplexers 

DG200 2XSPST 

DG201 4XSPST 

DG506 16 Channel MUX 

DG507 8 Channel D iff. MUX 

DG508 8 Channel MUX 

DG509 4 Channel Diff. MUX 

This series of CMOS switches features medium speed, low 
priced CMOS switches with voltage handling capabilities 
of ±15 V. 

• ANALOG . 

• Leakage 200 pA 


TTL/DTL Compatible N-Channel Junction FET 
Analog Switches 
DG126 through DG164 

This series of analog switches includes SPST, DPST, 
and DPDT functions with low to medium ON resistance, 
constant over the analog voltage range, and medium 
speed. 

• ON Resistance 10-80 


• OFF Leakage 

• Standby Power 

• Analog Voltage Range 

• ^ON 

• ^OFF 


100 p A 
1 mW 
±10 V 
600 nsec 
1.2 psec 


High Speed, High Frequency, DTL/TTL Compatible 
N-Channel Junction FET Analog Switches 
DG180 through DG191 

These switches feature very high switching speeds, 
high frequency signal handling capabilities, and constant 
ON resistance over analog voltage range. 


Analog Voltage Range 
Break-Before-Make 

^ON 

k)FF 

Signal Frequency Range 


±10 V 
±7.5 V 
150 nsec 
100 nsec 
100 MHz 


High Speed, Low Power, Low Rqn ^^OS Analog Switches 
DG300- 304-381 2XSPST 

DG301 -305-387 1XSPDT 

DG302-306-384 2XDPST 
DG303-307-390 2XSPDT 

The DG300 series is a new group of CMOS devices featuring 
high speed, low Rqn. low power and ±15 V signal handling 
capabilities. DG300-309 have TTL/DTL/CMOS compatible 
inputs. DG304-307 have MOS compatible inputs and feature 
higher speed and lower power. 


• f^ON 

• toN 150 (TTL) 

• toFFl30(TTL) 

• Power 5 pW (TTL) 

• Signal Frequency Range 

8 Channel PMOS Multiplexer 

DG501 

DG503 

Low cost 8 channel multiplexer. 


50 

110 (CMOS) 
70 (CMOS) 
IpW (CMOS) 
100 MHz 
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Product Selector Guide by Switch Functions 


Siliconix drivers and associated FET switches are available as single-package integrated circuits. They are intended for appli- 
cations where the switched analog signal must be isolated from the driving source and associated power supplies. Designs 
include monolithicdevices with bipolar and Schottky transistors and MOSFETs on a single chip; monolithic CMOS switches 
and multiplexers; and multichip hybrids which combine discrete junction FET chips and a common driver in one package. 
The accompanying switch diagrams display a wide variety of switch functions. The devices shown in boldface are recom- 
mended parts for new designs. 


SPST 




X2 


X4 

X5 

XI 



X3 


DGM111 

DG152 

DGSOOt 

DG172* 

DG123* 

DG143 

DG187 

X2 

DG170* 


DG133 

DG180 

DG304t 

DG201t 

DG125* 

DG144 

DG188 

DG189 

DG303t 

X4 

'c 

DG134 

DG181 

DG381t 



DG146 

DG301t 

DG190 

DG307t 

DG515* 

O 

o 

DG141 

DG182 




DG161 

DG305t 

DG191 

DG390t 



DG151 

DG200t 




DG162 

DG387t 



X10 







DG186 

Si3002* 



DG516* 



SPOT 


HI>-> 



DPST 


DPDT 







X2 


DGM122* 

DG183 

DG126 

DG184 

DG129 

DG185 

DG140 

DG302t 

DG153 

DG306t 

DG154 

DG384t 





XI 

DG139 DG163 

DG142 DG164 

DG145 DG173' 


MULTIPLEXER 


DIFFERENTIAL MULTIPLEXER 



DIFFERENTIAL 

INPUTS 



DGBOr 

DG503" 


DG508* t 
Si 3705* 


DG506* t 


4'Channel 
DG509* t 


8-Channel 
DG507* t 


* Indicates one or more common drain connections 


t CMOS 
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H 
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TYPICAL PERFORMANCE CHARACTERISTICS 

Typical Switching Speed Typical rQS(on) 


1 700[- 

S 600 1- 




CMOS (DG201) 

JFET (DG182, 185, 188, 191) 
CMOS (DG200) 

JFET (DG181, 184, 187, 190) 

CMOS (DG300 SERIES) 

JFET (DG180, 183, 186, 189) 


Vd - analog SIGNAL VOLTAGE (VOLTS) 

NOTE: The CMOS switches are the only ones capable of switching 
signals down to the negative supply. 


SELECTION GUIDE, LISTED BY PERFORMANCE: 


tON^^OFF 


Analog Signal Range 
(with ±15 V supply) 


DG140, 141, 145, 146 
DG151, 153, 161, 163 
DG180, 183, 186, 189 

DG129, 133, 139, 144 
DG181, 184, 187, 190 
DG152, 154, 162, 164 
DG300, 301, 302, 303 
DG304, 305, 306, 307 
DG381, 384, 387, 390 
DGM111, 122 
DG170, 172, 173 
DG201 

DG506, 507, 508, 509 
DG 501, 503 


,301,302, 303 
, 384, 387, 390 
, 183, 186, 189 


, 129, 133, 134 
, 154 

, 142, 143, 144 
, 164 

, 141, 145, 146 
, 153, 161, 163 


DG200, 201 
DG300 through 390 
DG506 through 509 
DG182, 185, 188, 191 

DG180, 181, 183, 184 
DG186, 187, 189, 190 

DGIVini,122 
DG170, 172, 173 


•Multiplexers 

Better performance than shown can be obtained from Siliconix analog switches by special sorting at customer request, or 
by using discrete FET devices chosen for optimal switching characteristics. 
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ONE CHANNEL SPOT (See Analog Switch Configuration) 


DG186 

N-JFET 

10 

-no to - 12.5 

0.3 

0.25 

0.8 

2,0 

10 

-20 

5 

0 

Break -Before-Make 


N-JFET 

10 

-H5 to - 7,5 

0.3 

0.25 

0.8 

2.0 

15 

-15 

5 

0 

15 V Supplies 

DG187 

N-JFET 

30 

+ 10 to -12.5 

0.15 

0.13 

0.8 

2.0 

10 

-20 

5 

0 

Break -Before-Make 


N-JFET 

30 

-H5 to - 7.5 

0.1-5 

0,13 

0.8 

2.0 

15 

-15 

5 

0 

15 V Supplies 

DG188 

N-JFET 

75 

-no to -15 

0.25 

0.13 

0.8 

2.0 

10 

-20 

5 

0 

Break-Bef ore-Make 


N-JFET 

75 

-n5 to -10 

0.25 

0.13 

0.8 

2.0 

15 

-15 

5 

b 

15 V Supplies 

DG301 

CMOS 

50 

-t 15 to -15 

0.3 

0.25 

0.8 

4.0 

15 

-15 



Low Power, TTL In 

DG305 

CMOS 

■ ■ 50 

-ns to -15 

0.25 

0.15 

3.5 

1 1.0 

15 

.-15 


- 

Low Rower, CMOS In 

DG387 

CMOS 

50 

+ 15 to 15 

0.3 

0.25 

0.8 

4.0 

15 

-15 


- 

Low Power, DG187 Pin Out 

TWO CHANNEL SPOT (See Analog Switch Configuration) 

DG189 

N-JFET 

10 

+ 10 to -12.5 

0.3 

0.25 

. 0.8 

2.0 

10 

-20 

5 

0 

Break -Before-Make 


N-JFET 

10 

+ 15 to - 7.5 

0.3 

0.25 

0.8 

2.0 

15 

-15 

5 

0 

15 V Supplies 

DG190 

N-JFET 

30 

+ 10 to -12.5 

0.15 

0.13 

0.8 

2,0 

10 

-20 

5 

0 

Break-Bef ore-Make 


N-JFET 

30 

+ 15 to - 7.5 

0.15 

0.13 

0.8 

2.0 

15 

-15 

0 

0 

15 V Supplies 

DG191 

N-JFET 

75 

If) 

1 

0 

0 

0.25 

0.13 

0.8 

2.0 

10 

-20 

5 

0 

Break -Before-Make 


N-JFET 

75 

+ 15 to -10 

0.25 

0.13 

0,8 

2.0 

15 

-15 

5 

0 

15 V Supplies 

DG303 

CMOS 

50 

+ 15 to -15 

0.3 

0.25 

0.8 

4.0 

15 

-15 



Low Power TTL In 

DG307 

CMOS 

50 

+ 15 to -15 

0.25 

0.15 

3.5 

11.0 

15 

-15 


- 

Low Power, CMOS In 

DG390 

CMOS 

50 

+ 15 to -15 

0.3 

0.25 

0.8 

4.0 

15 

-15 

- 


Low Power, DG190 Pm Out 

THREE CHANNEL SPOT (See Analog Switch Configuration) 

DG170 

PMOS. 

200-800 

+ 10 to -10 

0.3 

0.4 

0.8 

2.0 

10 

-20 

5 

0 


TWO CHANNEL DPST (See Analog Switch Configuration) 

DGM122 

PMOS 

100-450 

+ 10 to -10 

0.3 

2.0 

0.4 

1 mA ( 1 ) 

10 

-20 

5 

0 


DG183 

N-JFET 

10 

+ 10 to -12.5 

0.3 

0.25 

0.8 

2.0 

10 

-20 

5 

0 

Break-Bef ore-Make 


N-JFET 

10 

+ 15 to - 7.5 

0.3 

0.25 

0,8 

2.0 

15 

-15 

5 

0 

15 V Supplies 

DG184 

N-JFET 

30 

+ 10 to -12.5 

0 15 

0.13 

0.8 

2,0 

10 

-20 

5 

0 

Break-Bef ore-Make 


N-JFET 

30 

+ 15 to - 7.5 

0.15 

0.13 

0.8 

2.0 

15 

-15 

5 

0 

15 V Supplies 

DG185 

N-JFET 

75 

+ 10 to -15 

0.25 

0.13 

0.8 

2.0 

10 

-20 

5 

0 

Break-Before-Make 


N-JFET 

75 

+ 15 to -10 

0.25 

0.13 

0.8 

2.0 

15, 

-15 

5 

0 

15 V Supplies 

DG302 

CMOS 

50 

+ 15 to -15 

0.3 

0.25 

0.8 

4.0 

15 

-15 

- 


Low Power, TTL In 

DG306 

CMOS 

50 

+15 to -15 

0.25 

0.15 

3.5 

11.0 

15 

-15 



Low Power, , CMOS In 

DG384 

CMOS 

50 

+ 15 to -15 

0.3 

0.25 

0.8 

4.0 

15 

-15 

- 

- 

Low Power, DG184 Pin Out 

ONE CHANNEL DPDT (See Analog Switch Configuration) 

DG173 

PMOS 

150-450 

+ 10 to -10 

0 2 

0,7 

0.8 

2.0 

10 

-20 

5 

0 

2 Input "OR” Control 


FOUR CHANNEL SPOT D/A CONVERTER SUMMING NODE SWITCHES (See Analog Switch Configuration) 

DG515 NMOS (see comments) 0.12 0.17 0.5 7.5 8.0 0 Rl 6.25 IJ, R 2 12.5 12 , 

R 3 - 25 12 , R 4 50 12 

TEN CHANNEL SPOT D/ A CONVERTER SUMMING NODE SWITCHES (See Analog Switch Configuration) 

DG516 NMOS (see comments) 0.12 0.17 0.5 7.5 8.0 0 R^ 100 12, R 2 200 12 , 

R 3 400 12, R 4 800 12, 

Rg 1600 12 , 

Rg-10 3200 12 


ABBREVIATIONS 

Prop. 

— propagation 

Comp. 


Chn. 

— channel 

Ind. 


Sw. 

— switch 

Com. 


Drvr. 

— driver 

MUX 


— complementary NA - not applicable 

— independent Trmnis. - terminals 

— common Diffrntl. — differential . 
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(Continued) 


ANALOG MULTIPLEXERS 


Basic 

Part 

No. 


Process 

Type 


•'DSIonl 

Max 


(S>) 

(Note 4) 


Analog 

Voltage 

Range 

(V) 

(Note 4) 


Transition 
Time 
( Msec) 
(Note 2) 


Logic Levels 
(V) 

'^INL ''iNH 


Opt. Supply Voltage 
(V) 


(+) 

(-) 

Ref. 

Sup. 

Sup. 

Sup. 

Vi 

V2 

Vr 


Comments 


EIGHT CHANNEL MUX + ENABLE (See Analog Switch Configuration) 


DG501 

PMOS 

150-250 

+ 5 to - 5 

1.5 

0.6 

3.5 

5 

-20 

0 

Logic Pullup Resistors 

DG503 

PMOS 

150-800 

+ 10 to -10 

1.5 

0.6 

8.5 

10 

-20 

0 


DG508 

CMOS 

400 

+ 1 5 to -15 

1.0 

0.8 

2.4 

15 

-15 

— 

Break-Before-Make 

SIXTEEN CHANNEL MUX + ENABLE (See Analog Switch Configuration) 

DG506 

CMOS 

400 

+ 15 to -15 

1.0 

0.8 

2.4 

15 

-15 

(Note 3) 

Break-Before-Make 


FOUR CHANNEL DIFFERENTIAL MUX + ENABLE (See Analog Switch Configuration) 


DG509 

CMOS 400 +15 to -15 1.0 0.8 2.4 15 -15 - Break-Before-Make 

EIGHT CHANNEL DIFFERENTIAL MUX + ENABLE (See Analog Switch Configuration) 

DG507 

CMOS 400 +15 to -15 1.0 0.8 2.4 15 -15 (Note 3) Break-Before-Make 


DRIVERS FOR FET SWITCHES 


OFF Level 


I 

Basic hi 
Part P 
No. U 

S 


O 

u 

T 

P 

u 

T 

S 


ON Level 

V(out) OFF 

At 

Input 

Input Limits 

V|NH 
V,nl (V), 
(V) (I||\jh) 

(mA) 

Optimum Supply 

V/,,,.-! ON - Vo 
Function and Uses tout; 

At 

Rated Current 

Or 

Logic 

for 

Voltages 

(V) 

Rated Current(s) 

'(out) OFF 

At 

VouT (low) 

Vi V2 Vl Vr 


Rated Voltage 





Switching 
Time (ms) 
^ON ^OFF 


D125 

6 

6 

Six Separate MOSFET- 
Drivers 

0.4 V @ 5 mA 

0.1 mA @ 10 V 

0 

0.5 

4.6 

(Note 5) 

-20 

5 


0.6 

1.2 

D129 

7 

4 

Four Channel (BV = 50) 
MOSFET-Driver with 

Decode 

0.7 V @ 10 mA 

0.1 mA @ 10 V 

1 

0.7 

2.2 

(Note 5) 

-20 



0.25 

0.8 

D139 

2 

4 

Dual High-Speed 

1.1 V @ IOmA 

Vi - 2 V @ 

Output and 

0.8 

2.0 

10 

-20 

5 

0 

0.17 

0.2 




Drivers/with Compli- 

1.5 V @ 2 mA 

2 mA 

C,ompriment 

0.8 

2.0 

10 

-20 

5 

0 

0.17. 

0.2 




mentary Outputs 



Available 










MULTIPLE FET SWITCHES 


Basic 

Part 

No. 


S 

O D 
U R G 
R A A 
C I T 
E N E 
S S S 


Switch 

Function 


Switch rpsMAXda Igjof,, 

Type @Vg = +10V ,@V 5 = -10V (nA) 


''GS(th) 

Min Max 


G115 6 1 6 SP6T PMOS 100 450 -30 0.5 -1.5 -4.0 6 Switches, Common Out 

G123 4 2 4 2XSPDT PMOS 100 450 -30 0.5 -1.5 -4.0 4 Switches 

NOTES; 

1. Current Driven Device — l||\)n ~ ^ 

Z The appropriate switching characteristic for multiplexers is IjraNSITION' ^ON' '^OFF' 

3 _ Vpjgp = 1.5 V is used when supply voltages < ±15 V are used. Not needed when supply voltages of ±15 V are used. 

4. Analog voltage range is a function of supply voltages. Where a FET switcfi is PMOS or CMOS, rQg is also a function of Supply Voltage 
and Analog Voltage. See individual data sheets for more detail. Values shown are for temperature suffix A. 

5.. Device normally operates with resistor to +10 V. 
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DG300 DG301 DG302 DG303 
DG304 DG305 DG306 DG307 


Monolithic CMOS Analog Switches 

designed for . . . BENEFITS 


Portable, Battery Operated Circuits * 

Low Leakage Switching * 

i.e. Sample and Hold Circuits . 

Communication Systems 

Low Level Switching Circuits 

Fast Switching Circuits * 

such as Multiplexers . 

Standard Linear Dual Supply . 

Voltages or Single Supply Systems 


DESCRIPTION o Logic Input Overvoltage Protection 

The DG300 through DG307 switch family features four switching functions using CMOS technology for low and nearly 
constant ON resistance (less than 50 ^2) over the full analog signal range. In the ON condition the switches will conduct 
current in either direction with no offset voltage. With low power dissipation, (a few milliwatts for the DG300-303, a few 
hundred microwatts for the DG304-307), this series of switches becomes an ideal candidate for battery-powered or remote 
switching applications. The switching speed is among the fastest available with the low quiescent power dissipation. In the 
OFF condition, the switches will block voltages up to 30 V peak-to-peak. A logic input driver controls the ON/OFF state of 
the switches. (See the “Pin Configuration" for switch status with a logic "1" input.) The DG300-303 switches are TTL and 
CMOS input compatible and have a logic "0" state with an input less than 0.8 V and a logic “1" state with an input greater 
than 4.0 V. A pull-up resistor should be added for totem pole TTL outputs. The DG304-307 switches are CMOS input 
compatible and have a logic “0” state with an input less than 3.5 V and a logic "1" state with an input greater than 11 V 
(for 15 V positive supply). The logic inputs are protected against overvoltage up to 18 V above and 36 V below the positive 
supply. The combination of low cost, low power, low resistance and fast speed optimizes system design. 


Low Standby Power 

o 0.06 Typical 

Minimizes Signal Error 

o 0.1 nA Typical Leakage 

Low Operating Power 

o 0.06 juW Typical for DG304-407 

Reduced Voltage Drop Across Switch in ON 

Condition 

® ’^ds(on) 50 ^2 

Minimizes Switching Time 

o Typ ton & toff < 200 ns 

Minimizes System Power Requirements 

D Single Supply Operation Capabilities 

Easily Interfaced 

o TTL, DTL and CMOS Input Compatible 

Reduces External Component Requirements 


PIN CONFIGURATIONS 

DUAL SPST DG300 or DG304 
Metal Can Package Dual-In-Line and Flat Package 
V+ (SUBSTRATE AIVD CASE) i -i 


SPOT DG301 or DG305 
Dual-ln-Line and Flat Package 



GND 

TOP VIEW 
ORDER NUMBERS: 
DG300AA OR DG300BA 
DG304AA OR DG304BA 



ORDER NUMBERS: 
DG300AP OR DG300BP 
DG304AP OR DG304BP 

DG300CJ 

DG304CJ 


ORDER NUMBERS; 
DG301AP OR DG301BP 
DG305AP OR DG305BP 

DG301CJ 

DG305CJ 


DG300AL OR DG304AL DG301AL OR DG305AL 



LOGIC 

SWITCH 

0 

1 

OFF 

ON 


LOGIC 

SW 1 

SW 2 

0 

1 

OFF 

ON 

ON 

OFF 


e Metal Can Package 
V+ (SUBSTRATE AND CASE) 
D2 

Si S2 

inQ — c>--J Onc 
ncOvqJG/v- 
GND 

TOP VIEW 
ORDER NUMBERS; 

^ DG301AA OR DG301BA 
^ DG305AA OR DG305BA 


Ouat-lri'Line and Flat 

NC E 

S3 E — 1 1 

DiE^rK 

SiE-^4- 

gndE 


DUAL DPST DG302 or DG306 
Package qrdER NUMBERS; 

3 V+ DG302AP OR DG302BP 

3 ^4 DG306AP OR DG3068P 
3D4 

3 ’^2 DG302CJ 

^ DG306CJ 

3IN2 

3V-_ 


LOGIC 

SWITCH 

0 

1 

OFF 

ON 


LOGIC 

SW 1 

SW 2 

SW 3 

SW4 

0 

1 

OFF 

ON 

ON 

OFF 


DG302AL OR DG306AL 


DUAL SPDT DG303 or DG307 

ORDER NUMBERS: P^al ln Li ne and Flat Package 
DG303AP OR DG303BP NC E 3 V+ 

^ DG307 AP OR DG307BP ^3 E 1 | 3 S 4 

^ D3E-,^\^3D4 

DG303CJ 

Si F i—i M So 

-j INiE-i>J L<j-Z]IN2 

DG303AL OR DG307AL M P ~ 


111 

o 

< 

II. 

a 

III 

I- 


SWITCH STATES ARE FOR LOGIC "1" INPUTS (POSITIVE LOGIC) 


“SEE PRODUCT APPLICATION GUIDE ON PAGE 812” 
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DG300 DG301 DG302 DG303 
DG304 DG305 DG306 DG307 


s 

Siliconix 


ABSOLUTE MAXIMUM RATINGS 

V|M to Ground ....... V*" +18 V, -36 V 

Vs or Vq V+ to V“ 

V'*' to Ground +36 V 

V+ to V- . +36 V 

Current, Any Terminal (Except S or D) . . . . 30 mA 

Current, S or D, Continuous 30 mA 

Pulsed 1 ms 10% Duty Cycle 100 mA 

Operating Temperature (A Suffix) . . . -55to+125°C 
(B Suffix) . . . -20to+85°C 

(C Suffix) .... 0to+70°C 

Storage Temperature (A & B Suffix) . . -65 to +150'’C 

(C Suffix) .... -65to+125°C 


Power Dissipation* 

14 Pin Sidebraze DIP (P)** 825 mW 

14 Pin Plastic DIP (J)*** 470 mW 

Metal Can (A)**** 450 mW 

Flat Package (L)***** 750 mW 


*Device mounted with all leads welded or soldered to 
PC board. 

** Derate 1 1 mW/° C above 75°C 
***Derate 6.5 mW/°C above 25“C 
****Derate 6 mW/’^C above 75*C 
*****Derate 10 mW/°C above 75®C 


ELECTRICAL CHARACTERISTICS 

All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 


Characteristics 


Max Limits 

Unit 

Test Conditions 

V+ = +15 V, V- = -15 V. Gnd = 0 V 

Typ’ 
25° C 

A/B Suffix 

C Suffix 

-55°C/ 

-20°C 

25°C 

125°C/ 
85° C 

B 

25°C 

70° C 

1 

H 

Drain Source 

^DS(on) Q(\j Resistance 

30 

50 

■1 

75 


■1 

■ 

u 

Vq - -no V, Ig = -10 mA 

Note 2 

2 

30 

50 

■1 



B 

B 

Vq = -10 V, Ig = -no mA 

3 

1 Source OFF 

Leakage Current 

0.1 

. 

1 

100 



B 

nA 

Vg = -115 V, Vq = -15 V 

■ Note 2 

4 

-0.1 


-1 

-100 


B1 

B 

Vg - -15 V, Vq = -H5 V 

5 

j DrainOFF 

Leakage Current 

0.1 


1 

100 


m 

B 

Vq = -H5 V, Vg - -15 V 

6 

-0.1 


-1 

-100 


B 


Vq = -15 V, Vg = +15 V 

7 

1 Channel ON 

Leakage Current 

0.1 


1 

100 


5 

gg 

Vq^ Vg = +15 V 

Note 2 

8 

-0 1 


-2 

-200 


B 


VD = Vg = -15V 

9 

I 

1 Input Current 

Input Voltage High 

DG 300-303 Only 

-0.001 

-1 


-1 


-1 


uA 

V,M =+5 V 

10 

DG 300-307 

0.001 

1 

1 

1 


1 


V,^ ^+15 V 

1 1 

l|f^[_ Input Current Input Voltage Low 

-0.001 

-1 

-1 

-1 


-1 


V|N = 0 

12 


tg,^ Turn ON Time 

DG300-303 

Only 

150 


IHI 





nS 

See Switching Time Test Circuit 

13 

Turn OFF Time 

130 


IHJI 






tQ„ Turn ON Time 

DG304-307 

Only 

110 


■3381 





15 

BBBBlBiBI 

70 







16 

Break-Before-Make 
‘of’ "'off Interval 

DG 301/303 
DG305/307 Only 

50 

■ 

■ 





See Break-Before-Make Time Test Circuit 

17 

CgiQffj Source OF F Capacitance 

14 







pF 

Vg - 0, Note 2 

f - 1 MHz 

18 

Cqiq^^j Dram OFF Capacitance 

14 







Vq = 0, Note 2 

19 

^D(on) ^S(on) Channel ON Capacitance 

40 







Vd ^ Vs = 0, Note 2 

20 

C||i^ Input Capacitance 

6 








o 

> 

21 

HQ 








> 

z 

> 

22 

OFF Isolation^ 

62 

■ 

■ 

■ 

■ 

■ 

■ 

dB 

V|N = 0, Rl ” IK JLCl = +15 pF 
^S"l VR^,S,f = 500kHz 

23 


1+ Positive Supply Current 

DG 300-303 
Only 

0.23 

1 

H9 

0.5 





V|N ' ^ (One Input) (All Other Inputs " 0) 

24 

1— Negative Supply Current 

-0.001 

-10 

IBI 

-100 


0 

■1 


25 

1+ ' Positive Supply Current 

0.001 

10 

10 

100 


■3 

B 


V||^ = 0.8 V (All Inputs) 

26 

1- Negative Supply Current 

-0.001 

-10 

IBI 

-100 


BE3 

fljjfl 


27 

1+ Positive Supply Current 

DG304-307 

Only 

0.001 

10 

■B 

100 


m 

■1 

tiA 

V|[^j - +15 V (All Inputs) 

28 

1— Negative Supply Current 

-0.001 

-10 

IBS 

-100 



■1 



H Positive Supply Current 

0.001 

10 

laa 

100 


■a 

m 


V||^ = 0 (All Inputs) 

30 

1— Negative Supply Current 

-0.001 

-10 

m 

-100 


■1 

m 



NOTES: 

1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 

2. V|[^ - Input voltage to perform proper function, DG300-303: V|nj - For logic "I" - 4 V, for logic "0" = 0.8 V 

DG304-307: V|jy - For logic "1" = 1 1 V, for logic "0" - 3.5 V 
3 "OFF" Isolation = 20 log Vg/Vp, Vg Input to OFF switch, Vq - Output 
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Siliconix 


DG381 DG384 DG387 DG390 


Monolithic CMOS Analog Switches 

designed for • • • BENEFITS 


■ Portable, Battery Operated Circuits * 

* • o 0.06 piW Typical 

■ Low Leakage Switching • Minimizes signal Error 

• 0 , I I ■ ■ I ■ ^ 0.1 nA Typical leakage 

i.e. Sample and Hold Circuits , low operating Power 

■ Communication Systems , a e .k 

' • Reduced Voltage Drop Across Switch in 

■ Low Level Switching Circuits 

^ o- rds(on)<5012 

■ Fast Switching Circuits * Minimizes Switching Time 

I jyi I . • I ® Typ ton & toff 200 ns 

SUCn as IVlUlTipieXerS • Minimizes system Power Requirements 

■ Standard Linear Dual Supply o single supply operation capabilities 

^ rr f e Easily Interfaced 

Voltages or Single Supply Systems o ttl,dtl/cmos input compatible 

o Pin to Pin Replacement for DG180 Series 
Switches 

• Reduces External Component Requirements 

DESCRIPTION ° Logic Input Overvoltage Protection 

The DG381 through DG390 switch family features four switching functions using CMOS technology for low and nearly 
constant ON resistance (less than 50 LZ) over the full analog signal range. In the ON condition the switches will conduct 
current in either direction with no offset voltage. With low power dissipation, a few milliwatts, this series of switches 
becomes an ideal candidate for battery-powered or remote switching applications. The switching speed is among the fastest 
available with the low quiescent power dissipation. In the OFF condition, the switches will block voltages up to 30 V 
peak-to-peak. A logic input driver controls the ON/OFF state of the switches. (See the “Pin Configuration" for switch 
status with a logic “1“ input.) The switches are TTL and CMOS input compatible and have a logic “0" state with an input 
less than 0.8 V and a logic “1" state with an input greater than 4.0 V. A pull-up resistor should be added for totem pole 
TTL outputs. The logic inputs are protected against overvoltage up to 18 V above and 36 V below the positive supply. The 
combination of low cost, low power, low resistance and fast speed optimizes system design. 


PIN CONFIGURATIONS 

DUAL SPST DG381 

Metal Can Package Dual-ln-Line Package 

^2 _ SirC 


NC 

TOP VIEW 

ORDER NUMBERS. 
DG381AA OR DG381BA 



LOGIC 

SW 1 

SW2 

0 

1 

ON 

OFF 


LOGIC 

SW 1 

SW 2 

0. 

1 

OFF 

ON 

ON 

OFF 


TOP VIEW 
ORDER NUMBERS; 
DG381AP OR DG381BP 


SPOT DG387 
Dual-jn-Line Package 

NC H h]N( 

NC E □ NC 

DlE-^ r-DD2 
S-,E^"^-^3S2 
INE-n-tJ-i DNC 


TOP VIEW 
ORDER NUMBERS; 
DG387AP OR DG387BP 


Metal Can Package 

Dl 

D2 

S2 

SiQ 



1 — 

Qnc 

IN(S 

0-0" . 

- 

P V- 

V+*^ 


■^GND . 


•(SUBSTRATE 
AND CASE) 


•(SUBSTRATE 
AND CASE) 


NC 

TOP VIEW 


ORDER NUMBERS: 
DG387AA OR DG387BA 


Ul 

o 

< 

IL 

cc 

Ul 

K 
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ORDER NUMBERS. 
DG384AP OR DG384BP 


DUAL DPST DG384 
Dual-ln-Line Package 



LOGIC 

SW 1-4 

0 

1 

OFF 

ON 


DUAL SPDT DG390 

Dual-ln-Line-Package 


LOGIC 

SW 1 

SW 2 

SW3 

SW4 

0 

1 

OFF 

ON 

ON 

OFF 



TOP VIEW 


ORDER NUMBERS; 
DG390AP OR DG390BP 


SWITCH STATES ARE FOR LOGIC "1" INPUTS (POSITIVE LOGIC) 
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s 

Siliconix 


DG381 DG384 DG387 DG390 



ABSOLUTE MAXIMUM RATINGS 

V(|\| to Ground V+ +18 V, V+ — 36 V 

Vs to Vd V+, V— 

V+ to Ground +36 V 

V+ to V— +36 y 

Current, Any Terminal (Except S or D) .... 30 mA 

Current, S or D, Continuous 30 mA 

Pulsed 1 ms 10% Duty Cycle 100 mA 

Operating Temperature (A Suffix) . . -55to+125°C 

(B Suffix) . . -20to+85°C 

(C Suffix) . . . 0to+70°C 

Storage Temperature (A & B Suffix) . . -65 to +150°C 
(C Suffix) -65to+125°C 


ELECTRICAL CHARACTERISTICS 


Power Dissipation* 

14PinSidebrazeDlP(P)** ....... 825 mW 

14 Pin Plastic DIP (J)*** ........ 470 mW 

Metal Can (A)**** 450 mW 


*Device mounted with ail leads welded or soldered to 
PC board. 

**Derate 1 1 mW/'^C above 75^C 
*** Derate 6.5 mW/°C above 25° C 
****Derate 6 mW/°C above 75°C 


All DC parameters are 100% tested at 25° C. Lots are sample tested for AC parameters and high and low temperature limits to 
assure conformance with specifications. 


Characteristics 

Typ' 
25° C 

Max Limits 

Unit 

Test Conditions 

V+ = +15 V, V- = -15 V, Gnd = 0 V 

A/B Suffix 

C Suffix 

-55° C/ 
-20° C 

25° C 

125°C/ 
85° C 

0°C 

25° C 

70°C 

1 

~2~ 

3 

S 

w 

1 

T 

C 

H 

Drain Source 

mS(on) Qf^ Resistance 

30 

50 

50 

75 



m 

n 

Vq = +10 V, Is = -10 mA 

Note 2 

i[mgii 

50 


75 


■3 

Hi 

Vq = -10 V, Is = +10 mA 

1 Source OFF 

^*’^^** Leakage Current 

■Dl 


1 

100 


L 

■Bfil 

nA 

Vs = +15 V, Vd = -15 V 

Note 2 

4 

5 



-1 

-100 


■a 

BEa 

Vs = -15 V, Vq = +15 V 

1 Drain OFF 

Leakage Current 



1 

100 


5 

mjB 

Vq = +15 V, Vs -15 V 

6 

-0.1 


-1 

-100 


■a 

BEa 

Vd = -15V,Vs = +15V 

7 

1 Channel ON 

Leakage Current 

0.1 


1 

100 


_ii 

HI 

Vd = Vs = +15V 

Note 2 

8 

HB 


-2 

-200 


■a 

■a 

Yd ^ Vs ^ -15 V 

9 

1 

N 

1 Input Current 

Input Voltage High 

IqBDi 

-1 

-1 

-1 


-1 


pA 

V|(\i = +5 V 

10 

0.001 

1 

1 

1 


1 


V|m = +15V 

11 

l|f^L Input Current Input Voltage Low 


-1 

-1, 

-1 


-1 


QII^QIIII^IIIIIIIIIIIplllllllllllllllll^^ 

12 

D 

Y 

N 

A 

M 

1 

C 

Iqpi Turn ON Time 

■SI 


BQBI 





1 

See Switching Time Test Circuit 

13 

iQff Turn OFF Time 

130 


BBI 





14 

Break-Before-Make 

ton - 'off . . DG387/390 only 

Interval 

50 


■ 





See Break-Before-Make Time Test Circuit 

15 

Cgjoffi Source OFF Capacitance 

14 







pF 

Vs ' 0, Note 2 


16 

CQ(o(f| Drain OFF Capacitance 

14 







Vd = 0, Note 2 

17 

’-D(on) ^Slonl Channel ON Capacitance 

40 







Vq = Vs = 0, Note 2 

f = 1 MHz 

18 

C|[\j Input Capacitance 

6 







V|N-0 


19 


!■■ 


iiiniiiiiim 




V|M = +15V 


20 

OFF Isolation’ 

62 


■ 

■ 




d8 

V||sj = 0, Rl = IK n. Cl = +15 pF 

Vs ^ 1 Vpiyis, f = 500 kHz 

21 

S 

U 

P 

P 

L 

Y 

1+ Positive Supply Current 

0.23 

1 

BOB! 

0.5 


1 


IH 


Other Inputs = 0) 

22 

1 - Negative Supply Current 


-10 


-100 


-100 




23 

1+ Positive Supply Current 


10 

■a 

100 


100 


pA 

V|fg = 0.8 V (All Inputs) 

24 

1- Negative Supply Current 


-10 

HI 

-100 


-100 




NOTES: 

1 . Typical values are ^or DESIGN AID ONLY, not goaranieed and not subject to production testing 

2. V|f\j ' Input voltage to perform proper function, V j for logic " 1" 4 V, for logic "0" 0.8 V 

A 

3. "Off" Isolation • 20 log V^/Vq ■ Input to OFF switch, Vq = Output 
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8iliconix 


DG300 DG301 DG302 DG303 DG304 DG305 
DG306 DG307 DG381 DG384 DG387 DG390 


TYPICAL CHARACTERISTICS 

■■DSIon) « Vq and 
Temperature 


■■■■■ 

S&BS! 


Tsswm mmmmm 

sssssss^ifis 


-15 -10 -5 0 5 10 

Vq - DRAIN VOLTAGE (VOLTS) 

Device Power Dissipation 
vs Switching Frequency 

Single Logic Input 




wSmmSSm 


s 

m 

■ 

SS 

■V m 

mm 

s 



•'DSIon) vs Vd and 
Power Supply Voltage 



I— ^MSar“— I 


-15 -10 -5 0 5 10 1 

Vp - DRAIN VOLTAGE (VOLTS) 

OFF Isolation vs Frequency 


III III 

■IIIIL 

Binii 


III 


laiiii 


IIIU 

mm 

mm 

■wni 


iimili! 


Typical delay, rise, fall, settling times, and 
switching transients in this circuit. 



If R(3 e|\j, Rl or C|_ is increased, there will be 
proportional increases in rise and/or fall RC 
times. Applying Vq^I^ to D rather than S 
results in much greater spikes. 


— OG300 THRU DG303 

. DG384 THRU DG390 

tDG381 INVERTED LOGICI 


O-l 1 . 10 100 IK 10K 100K 1M 

LOGIC SWITCHING FREQUENCY (Hz) 

50% DUTY CYCLE 

'S(off) O'" 'D(off) vs Temperature^ 



ns 65 85 105 

T - TEMPERATURE (“C) 


106 10^ 
f - FREQUENCY (Hz) 

*D{on) vs Temperature^ 



T- TEMPERATURE (“O 


*The net leakage into the source or drain is the n-channel leakage minus the p-channel 
leakage. This difference can be positive, negative, or zero depending on the analog voltage 
and temperature, and will vary greatly from unit to unit. 

Output ON Capacitance Input Capacitance vs 

vs Drain Voltage Input Voltage 


-DG304THRUDG307- 
I I INPUT 1 I 





0 2 4 6 8 10 12 14 

Vp - DRAIN VOLTAGE (VOLTS) 

®iC MASTER 1979 


4 6 8 10 12 14 16 

V|N - INPUT VOLTAGE (VOLTS) 


0 0.4 0.8 1.2 1.6 

t - TIME (jis) 

•Note: The turn-off time is primarily limited here by the 
RC time constant (100 ns) of the load. 


Siliconix 



JOT 

Siliconix 


DG300 DG301 DG302 DG303 DG304 DG305 
DG306 DG307 DG381 DG384 DG387 DG390 


TYPICAL CHARACTERISTICS (Cont'd) 

Switching Time vs Temperature Switching Time vs Temperature 

DG300-303. DG381-390 DG304-307 



V- - NEGATIVE SUPPLY VOLTAGE (VOLTS) V - NEGATIVE SUPPLY VOLTAGE (VOLTS) - POSITIVE SUPPLY VOLTAGE (VOLTS) 


BREAK-BEFORE-MAKE TIME TEST CIRCUIT SPOT {DG301, DG303, DG305, DG307, DG384, DG390) 

LOGIC "1" = SWITCH ON ^ 

LOGIC V _ , DG300.303 DG381 DG390 4V +15 V 

INPUT ''im/ \ Q 

/5o% V 1 JEn y 

ov ( > 

Si Di OUTPUT 

Vo, ■■■ Vsi=3VO — O 9 f— OVoi 


SWITCH ^ . . ^01 



f’Las -L‘^l2 _Lcli 

300n>300n> ~r33pF "T-SSpF 


“SEE PRODUCT APPLICATION GUIDE ON PAGE 812” 
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s DG300 DG301 DG302 DG303 DG304 DG305 

Siliconix DG306 DG307 DG381 DG384 DG387 DG390 



INTERFACE 






Sjlioonix 


PRELIMINARY 


DF412 


Siliconix 


four digit LCD decoder driver 

designed for . . . BENEFITS 



■ Driving Liquid Crystal Displays 
Directly 


DESCRIPTION 


• Reduces Complexity of Driving LCD Displays 

• Only 1 Package Required to Drive Up to a 
4 Digit Display 

• Minimal Power Consumption 

o Typically 1.5 mW 

• Easily Interfaces with Most Logic Families 

• No External Oscillator Required 

• No Display Buffering Required 

• Easy Multiple Driver Interfacing 

• Eliminates DC Biases which Degrade Display 
Lifetime 

• Blank Digital Code on Chip 


The DF412 Four Digit LCD Decoder Driver is a CMOS Monolithic multiplexed BCD to LCD Decoder Driver. One DF412 
contains all of the circuitry needed to decode up to 4 digits of multiplexed BCD information and derive the AC signals 
needed to drive a 4 digit LCD display. 


An on board oscillator, its frequency being controlled by an external capacitor, develops a backplane (BP) signal which 
is a square wave swinging between ground (Vss) 3nd the positive supply (Vqq). Segment drivers supply square waves of 
the same frequency as the backplane but either in phase for an OFF segment or out of phase for an ON segment. In this 
manner of LCD digit driving the net DC voltage applied between segment and backplane is zero, a necessary requirement 
for long display life. Digital input levels are defined as input voltages > 5 V being a logic "T' and input voltages < 0.8 V 
being a logic "0" with Vqd = 6 V. 

BCD input data is decoded into 7 segment form using an on board ROM. The 7 segment data is then latched into the 
appropriate static latches via the digit strobe inputs and control logic. 


The pinout of the DF412 allows easy PC board interfaces to Dual In-Line LCDs as well as edge connecting types of displays. 


FUNCTIONAL BLOCK DIAGRAM 


PIN CONFIGURATION 


a, - 91 92 - 92 



Dual-In-Line Package 


VOD [l 


40l 

[T 


39]ci 

91 (T 


38] bl 

<l[i 


91 

bp[T 


3|]0SC 



HjVss 

P2[I 


34)04 

92 [I 


33)03 

d2[9 


32)02 

e2[^ 


230, 

92 [n 


30)83 

'2|II 


29] 82 

93 H 


28) B, 

bsQf 


27] Bo 

9301 


2D'4 

d301 


^94 

esQZ 


24)''* 

93[i8 


23] d4 

I 3 OI 


22)94 

34 [m 


2l|P4 


Vdq common to substrate 

ORDER NUMBER OF412CJ 
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Siliconix 


± 3 digit A/D converter 
± 3Vb digit A/D converter 

dosiyncd for ••• benefits 

■ Digital Voltmeters, Panel Meters * 3 ““^" 

■ Digital Thermometers * 

^ • Minimu 

■ General Instrumentation (Noise, * 

Light, pH, etc) * Z‘> 

_ mm* a M. m. • Internal 

■ Microprocessor Interfaces to capacit 

Analog Signals * ^idesa 


LD130 LD131 


DESCRIPTION 


• Accuracy of 0.1% ±1 Count For Full Use of 
3 Digits 

• Low Power Consumption of 25 mW 

• Minimum External Parts Count ^ 

• Auto-Zero and Auto-Polarity 

• Buffered Signal and Reference Inputs 

(ZiN > 109 Q.) 

• Internal Oscillator Uses Only One External 
Capacitor 

• Wide Sampling Range of 1 to 60/Second 

• Multiplexed BCD Output For Simple Dis- 
play and jU-P Interface 


The LD130 combines both the analog and digital subsystems of a 3 digit A/D system in a single monolithic CMOS I.C. 
The "Quantized Feedback" conversion scheme, introduced by Siliconix, provides the LD130 with an Auto-Zero, Auto- 
Polarity A/D system requiring only a single reference voltage. External parts are minimized by the on-chip resistors and 
buffer amplifiers. These high impedance input and reference buffer amplifiers eliminate source loading errors providing the 
outstanding temperature coefficient and ratio operation inherent in this system. Break-before-make switch action insures 
that neither the analog input nor the reference voltage will be shorted to ground at any time. 

The LD130 3 digit A/D is made functionally complete by the following additions: 

1. Caz pF) between AZ and 2 pins 

2. CiNJ (0.033 pF) between INT and 2 pins 

3. COSC (0.001 pF) between OSC and Digital Ground 

4. VreF — 2.000 V 

5. ±5 V supplies (@ 3 mA) 

The LD131 is functionally equivalent to the 3 digit LD130 A/D converter with the exception of not having overrange 
blinking when the count exceeds 999. 


FUNCTIONAL DIAGRAM 


DATA BITS DIGIT STROBES 

Bq Bi B2 B3 D-} D2 D3 

T, T. ?, 


REFERENCE 

BUFFER 


PIN CONFIGURATION 


Dual-In-Line Package 


ANLG ll 

gnd'-' I 


INPUT 

BUFFER 



i ^ 1 ° 


1 








R2 

--WV- < 

“ INTEGRATOR 

1 ^ — COMPARATOR 


g 

n 

flux 

- 


! 







J L 

r 






ORDER NUMBER LD130CJ 
ORDER NUMBER LD130BP 
ORDER NUMBER LD131CJI 


lU 

o 

< 

Ik 

K 

Ul 

I- 

z 


‘SEE PRODUCT APPLICATION GUIDE ON PAGE 812” 
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Siliconix 


LD130 LD131 


Siliconix 


ABSOLUTE MAXIMUM RATINGS 

V|N Vi +0.3 V. V 2 - O .3 V 

Vi -V2 . 16 V 

Vi 8V 

Current at V|jM 1 mA 

Voltage on any pin Vi + 0.3 V, V 2 ~ 0.3 V 

vref Vi 

Operating Temperature (BP) -20 to 85°C 


Operating Temperature (CJ) 0 to 70 C 

Storage Temperature (B Suffix) -65 to 150°C 

Storage Temperature (C Suffix) -65 to 125°C 

PoWer Dissipation* (J Package) 450 mW 

Power Dissipation (P Package) 1000 mW 

* Device mounted with all leads welded or soldered to PC 
Board, Derate 6.3 mW/°C above 25°C. 


ELECTRICAL CHARACTERISTICS 

All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters and High Temperature Limits to 
assure conformance with specifications. 



CHARACTERISTIC 


Linearity 


Noise 


Zero T.C. 


Gain T.C. 


NMR Normal Mode 
Rejection 


O 

18 U 


•in 

V|(\| Input Bias Current 

•ref 

Vref Input Bias Current 

1 

AZ 

AZ Input Bias Current 

tCLK 

Clock Frequency ' 

•^c.clk 

Clock Duty Cycle 

•iNL 

Clock Input Current Low 

•iNH 

Clock Input Current High 

VoL 

AM Outputs 

VoH 

Digit Strobes 

VOH 

Data Bits, Sign/UR/OR 

ll Supply Current 

■ 

2 

Supply Current 

PSRRi 

Vi Supply Flejection 

PSRR2 

V 2 Supply Rejection 



TEST CONDITIONS 
Vi = +5 V. V2 = -5 V, Vref = 2.00Q V 
T/^ = 25 C, C|(\jj = 0.033 Cgirg = 0.1 nF 


Peak-to-Peak noise apparent when going from 
one steady reading to another. 


mV/°C 0<T/^<70“C 


ppM/“C 0 < Ta < 70°C 


^series ~ ^osc 24 kHz 


Ta = 25“ C 


Ta = 70“ C 


Ta = 85“C, (BP Only) 


Ta = 25“ C 


Ta = 70“ C 


Ta = 85“c, (BP Only.) 


Ta = 85“C, (BP Only), Vaz = -1 V 



V|NL = 0.25 V 


V||MH = 4.75V 


Iqi_ = 1 .6 mA Over Operating Temperature 
Range 


lOH ~ —400 mA Over Operating Temperature 
Range 


lOH ~ —100 pA Over Operating Temperature 
Range 



Typical values are for Design Aid Only, not guaranteed and not subject to production testing. *LD131 Specs only 


INPUT/OUTPUT SCHEMATICS 

tsJL 

T AMPLIFIER 1 1 . 1 . 


V|[VJ or Vref Input 

•Protection circuitry not shown. 

828 


UFA 

Oscillator Input 


Output Buffers 
(Digits, Bits, SIGN/URA)R) 
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Siliconix 


LD110 LD111A 


3V2 digit A/D converter set 

designed for . . . BENEFITS 


■ High Performance Digital 
Voltmeters 

■ Digital Panel Meters 

■ Digital Instrumentation Readouts 

■ Microprocessor A/D Interface 
Subsystem 

■ Auto-Zeroed Microvolt or Strain- 
Gauge Systems 

DESCRIPTION 


BENEFITS 

• Three Usable Ranges with a Single Resistor 
Change. 1.999 V, 199.9 nV, 19.99 mV 

• Excellent System Performance From Basic 
0.02% ±1 Count Accuracy 

• Wide Sampling Rate: 1/3 to 40/Second 

• High Gain Stability (5 ppm/°C) with Buf- 
fered Reference Input 

• Reduced Signal Loading with MOSFET 
Input (Z|N > 10® ^2) 

• Auto-Zero System Minimizes Internal and 
External Offset and Drift Over Temperature 

• Auto-Polarity with a Single Reference 

• Easy Interface to Displays with Strobed 
BCD Output Format 

• Overrange and Underrange Signals Available 


The "Quantized Feedback" conversion scheme used in the LD110/LD111A set provides an Auto-Zeroing, Auto-Polarity 
A/D system requiring only a single reference voltage. 

The monolithic LD111A high performance analog processor contains a bipolar comparator, a bipolar integrating amplifier, 
a bipolar reference amplifier, two MOSFET input unity gain amplifiers, several P-channel enhancement mode analog 
switches and the necessary level shifting drivers to allow the analog and digital processors to be directly interfaced. The high 
impedance input and reference buffer amplifiers eliminate source loading errors and provide the outstanding temperature 
coefficient inherent in this system. Break-before-make switch action insures that neither the analog input nor the reference 
voltage will be shorted to ground at any time. 

The PMOS LD110 synchronous digital processor combines the counting, storage and data multiplexing functions with the 
random logic necessary to control the quantized charge-balancing function of the analog processor. Seventeen static latches 
store the 3 1/2 digits of BCD data as well as overrange, underrange and polarity information. Nine push-pull output buffers 
(capable of driving one standard TTL load each) provide the sign, digit strobe and multiplexed BCD data outputs, all of 
which are active high. The digit scan is an interlaced format of digits 1, 3, 2 and 4. 


Ul 

o 

< 

IL 

tc 

u 

H 

z 

















LD110 LD111A 



X 

"E 

o 
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Siliconix 


ABSOLUTE MAXIMUM RATINGS 

. . . ±1 mA 

... 30 V 

... 6V 
... 20 V 

0.3 V to -20 V 
... V-, 


Operating Temperature ....... 0to70°C 

Storage Temperature -65to+125®C 

Power Dissipation (Package)* 750 mW 


*Device mounted with all leads welded or soldered to PC 
board. Derate 6.3 mW/° C above 25®C. 


I||yj (Pin 15, 2) 

- V2 (LD111A) . . 

Vgg 

Vgs- V2(LD110) . 
Voltage On Any Pin Relative 
toVss(LDIIO) . . . 

'^REF 


ELECTRICAL CHARACTERISTICS 

All DC parameters are 10(3% tested at 25° C. Lots are sample tested for AC pararneters to assure conformance with specifications. 


Characteristics 

Min 

Typ 

Max 

Unit 

Test Conditions, Unless Noted: 

V, =+12 V, V 2 = -12 V, Vss = 5 V 

VpEF = 8.2 V, = 25° C, = 100K n 

1 

1 

Linearity 


0.02 


% rdg 


2 

Noise 

■ 

0.1 

■ 

LSB 

Peak-to-Peak Noise Apparent When Going From 

One Steady Reading to Another 

B 

Gain T.C. 

— 

5 


ppm/°C 


B 

NMR Normal Mode Rejection 


40 


dB 

We = 60 Hz 

B 

f||,g Clock Frequency 

2 

30.7 

250 

kHz 

50% Duty Cycle 

B 

rDS(on) Resistance, Auto Zero Switch 


6 

20 

K n 

VAZ{in)=-4-0V,ls = -30MA 

7 

1 

IqL Clock Input Current, Low 



-500 

pA 

^CLOCK 

8 

l|[vj Input Bias Current 


4 


pA 

= 25°C 

9 


40 


= 70° C 

10 

I 

•source Reference Buffer 

-400 

-800 


mA 

V|nl (U/D) =0.8 V, Vqut = 0 

11 

•sink AZ Buffer 


800 


Vaz = -4 'Z. VquT = 0 V 

12 

•sink Input Buffer 

400 

800 


V|N = -2 V, VquT " 0 V 

13 

•source Input Buffer 

-50 

-100 


V|N = 2 V, VquT = 0 V 

14 

^offset AZ Buffer 

-100 


100 

mV 

Vqut = ov 

15 

1 

Vqli Measure/Zero Voltage, Low 



0.4 

V 

•qL ~ ^60 mA 

16 

^Om Measure/Zero Voltage, High 

D 



IqH ~ “200 pA 

17 

Vqlz Up/Down Logic Voltage, Low 



0.4 

IqI_ = 250 juA 

IS 

Vqhz Up/Down Logic Voltage, High 

B 



IqH - -200 ^iA 

19 

Vqhb Analog Comparator Voltage 

B 

IB 


IqH “100 pA 

20 

Vol 3 Digits, Bits, Voltage, Low 



0.4 

•OL ~ ^ -6 mA 

21 

VoL 4 Sign Voltage, Low 



0.6 

•OL = ^*6 '^A 

22 

Voh 4 l^eta Bits Voltage, High 

B 

Bi 


I OH “ "200 juA 

23 

Voh 5 Digits, Sign Voltage, High 

B 

Hi 


I Qj_j == —800 juA 

24 

1 

1^ Supply Current 


2.2 

4.0 

mA 


25 

•zA Supply Current, LD1 1 1 A 


- 1.8 

-3.5 

26 

I 2 Q Supply Current, LD1 10 


-17 

-23 

27 

Igg Supply Current 


17.4 

24 

28 

PSRR^ Power Supply Rejection Ratio, V^ 

80 

85 


dB 


29 

PSRR 2 Power Supply Rejection Ratio, V 2 

60 

65 

HI 

30 

Reference Voltage Rejection 


1 

H 

%Ardg/ 

^Vref 

RrEf “R 2 ~ ^ OOK ri , V ii^j = 2 V 


Typical values are f cm* DESI GN AID ONLY, not guaranteed and not subject to production testing 
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Siliconix 


LD120 LD121 


4V^ digit A/D converter set 

designed for • • • BENEFITS 


High Accuracy Digital Voltmeters, 
Panel Meters 

Digital Scales, Thermometers 

Microprocessor Data Acquisition 
Systems 

Scientific Instrumentation 


DESCRIPTION 


BENEFITS 

• 0.005% ±1 Count Accuracy Ensures High 
System Performance 

• Two Ranges. ±2.0000 V or ±200.0 mV, 
With Single Resistor Change 

• 28,500 Count Maximum For 185% Over- 
range 

• Sample Rate From One to Five/Second 

• Auto-Zero Cycle Nulls Out Internal and 
External Amplifier Offsets 

• Auto-Polarity Operation with One Reference 

• Multiplexed BCD Output For Easy Interface 
To Displays 

• Two Overrange Outputs, Underrange Output, 
Blink Inhibit, and Convert-On-Command 
Capabilities Allow Easy Interface to External 
Circuitry and Microprocessors 


The LD120/LD121 4 1/2 digit A/D system uses Siliconix's proprietary "Quantized Feedback” (patent pending) conversion 
technique. Intrinsic features of this system are Auto-Polarity, Auto-Zero and ratiometric operation. No critical components 
are required except for a stable voltage reference. The technique offers superior linearity, normal mode rejection, and 
stability due to the simultaneous integration of the unknown input and the reference voltages. Unlike other conversion 
techniques, the integrator output voltage never represents more than 100 counts, thus critical, high resolution performance 
is not required of either the integrator or comparator. 

The LD120 analog processor is fabricated with a unique combined PMOS/Bipolar process. It contains all the necessary 
amplifiers, MOSFET switches, and switch driver circuits for the system. The reference voltage input is fully buffered on the 
LD120 to eliminate the reference switch resistance as a source of error. All the amplifiers are internally compensated. The 
LD120 directly interfaces the LD121 digital processor with no additional active components required. 

The LD121 synchronous processor contains all the digital circuitry for the quantized feedback system. Device outputs 
supply two overrange signals, underrange, sign and 4 1/2 digits of multiplexed BCD data. (All outputs are TTL compatible). 
Overrange is also indicated by blinking digit strobes above 20,000 counts. An input is provided to inhibit this feature at 
user option. Microprocessor controlled operation is simplified by a start conversion input that allows conversion-on- 
command. 

Both devices are supplied in space saving 300 mil dual-in-line plastic packages. The LD120 has 16 pins and the LD121 has 
18 pins. 


FUNCTIONAL BLOCK DIAGRAM 


PIN CONFIGURATIONS 

Dual-ln-Line Package 


SIGN BCD OUTPUTS 

UR START ^ 

ORCONVeRT Bq ®2 ®3 





ORDER NUMBER LD120CJ 
Dual-ln-Line Package 



SWITCH STATES ARE FOR A LOGIC "0" AT U/D AND M/Z INPUTS. 


ORDER NUMBER LD121CJ 
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Slliconix 


LD120 LD121 
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Siliconix 
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SYSTEM DMA REQ 


SYSTEM INT REQ 
!NT ENABLE 
18.432 MHz 
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A2 


A3 
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Ag 


A7 


*8 
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INT 

Ai 3 
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Ai 4 


Ai 5 


WR 


DBIN 


HDLA 
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02 
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WAIT 
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D3 
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RESET 
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Siliconix 


PRELIMINARY 


S75V03 


high speed power peripheral driver 
(2.0A, 80V) designed for ... 


■ Peripheral Drivers for EDP and 
Process Control Systems 

■ Laser Diode Pulsing 

■ High Speed Line Drivers 

■ CMOS to High Current Interfacing 

■ TTL to High Current Interfacing 

■ Switching Reactive Loads 



D, TAB 


BENEFITS 


• Directly Interfaces to CMOS, TTL, DTL 
and MOS Logic Families 

Low Drive Current (Iqss 100 nA) 
Threshold Voltage 0.8 to 2.0 V 

• Fan Out From CMOS >100 

• No Power Supply Required 

• Permits Improved Data Transmission 
Rates 

Propagation Delay Typically 4 nsec 

• Reduces Component Count and Design 
Time/Effort 

Drives Inductive Loads Directly 
High Speed 

• Improves Reliability 

Free From Secondary Breakdown 
Failures and Voltage Derating 
Input Protected From Static Discharge 



ABSOLUTE MAXIMUM RATINGS Switching Time Test Circuit 

Output Voltage 80 V V| 25V 

Continuous Output Current 2.0 A ? ? 

Peak Output Current 3.0 A HP215AOR EQUIV. ^ Rl = 23 

Voltage at Input ±30 V j” 5012 "! | 

Power Dissipation at 25°C Case Temperature . 15 W | j V — V " • 0 +^ 

Linear Derating Factor 67 mW/°C 1 © I 4^ 4 ^> 5 o <2 | — 

Storage Temperature -40°C to +150°C ' 1 - T 4^ - 

Operating Temperature -40°C to +150°C 4r — rep rate- 1.0 mhz 

Lead Temperature PULSE WIDTH - 50 ns 

(1/16” from case for 10 seconds) 300° C 

NOTES: 1. Pulse Test — 80 Ais, 1 % duty cycle 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 2 . Sample Test 



Characteristic 


V|H 

High Level Input Voltage 

V|L 

Low Levbl.ln'put Voltage 

l|H 

High Level Input Current 

BID 

Low Level Input Current 

VOL 

Low Level Output Voltage 
(Note 1) 

l^on 

Turn-ON Tirhe 
(Note 2) 

^off 

Turn-OFF Time 
(Note 2) 


Min Typ Max Unit 


3.4 V 


4.8 


Test Conditions 


V Vo= 25 V, IQ^O.I A 


V Vo = 25 V, lo = 0.3 A 


V Vo = 25 V, lo= 1.0 A 


0.8 V Vo = 25V, lo= 10 mA 


= 10 V, Vo = 0 V 


= 0.0 V, Vo = 25 V 


lO - 0.1 A, Vj = 5.0 V 


8.0 


1.2 


1 100 nA 


1 500 nA 


ID 

ID 


1.5 V iQ = 0.3 A, Vi - 5.0 V 


2.5 3.0 




20 ns 





IO= 10 A, Vj= 10 V 


See Switching Time Test 
Circuit 


20 ns 



Siliconix 
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ED-15 / ED-11 / ED-9 ENCODER - DECODER 


FEATURES 

• Encoder/Decoder in one circuit 

• Schmidt Trigger Input for excellent noise rejection 

• Built-in oscillator 

• Zener diode to regulate the power supply 

• Low power, high noise immunity CMOS technology 

• Ability to decode original signals 


PH GENERAL DESCRIPTION 

^ ED-15 is a single monolithic chip using metal-gate CMOS 

"C technology for low cost, low power, high yield and high 
Q, reliability. It is a dual purpose circuit, capable of working 
^ either as an encoder or as a decoder on special purpose 
coded identification applications where exclusive recogni- 
tion of a special code is required. It will decode 1 of 32,768 


BLOCK DIAGRAM AS A TRANSMITTER 



TYPICAL APPLICATIONS 

□ Smoke and Fire Alarm Control Systems 

□ Theft Alarm Systems 

□ Digital Locks 

□ Garage Door Openers 

□ Security Systems 

□ Digital Paging Systems 

□ Pocket Pagers 

□ Systems that require Special Identification Code 

□ Recognition or Transmission 


codes. In the transmit mode each circuit is capable of 
generating all the possible codes by connecting the Data 
inputs to Vdd O'" GRD or “V or "0". A 16 bit shift 
register (i.e. 401 5's) can be attached to a ED-15 for 
monitoring a large number of encoders and interrogate each 
input. The encoder code will be loaded into the shift register. 


BLOCK DIAGRAM AS A RECEIVER 



ED-11 OPTION 

The ED-11 is also a multi-purpose circuit identical to ED-15, but it 
decodes 1 of 2048 codes and transmits 4 bits of control data. 

In the transmit mode each circuit is capable of generating all of the 
2048 codes by connecting the Data inputs 1 thru 11 to Vdd 
" 1”. A "0" is automatically programmed by leaving the data line 
open because all the data lines have a pull-down resistor to GRD. 
Data bits 12 thru 1 5 can be used to transmit control information up 
to 16 codes by connecting them to Vqd or {GRD. In adding 
external 4 bit shift registers (i.e. 144015 or two 401 3's) it can receive 
control information that will only be processed after the decoder 
recognizes the first 11 bits of data. Data bits 1 thru 11 are the only 
bits that are decoded, but Data Valid will not operate until the 15th 
bit. 


ED-9 OPTION 

ED-9 is also a multi-purpose circuit packaged in a 18 pin and has the 
capability of encoding and decoding 512 codes. Pins handling Serial 
Data Output, Data Reset, Data Clock Output and Data Valid are not 
on this device. So the monitoring capability is npt available. Apart 
from these differences mentioned, the ED-9 operates exactly like 
the ED-1 5 and ED-11. 
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Supertex inc. 


VF-01/VF-12/VF-13/VF-14 N-CHANNEL AND P-CHANNEL 
ENHANCEMENT-MODE MOSFET DRIVERS 


October 1978 


APPLICATIONS 

□ High Speed Switching Drivers 

□ CMOS Logic to High Current/High 
Voltage Interface Driver 

□ Microprocessor to High Current/ 
High Voltage Interface Driver 

□ TTL to High Current Interface 
Driver 


BENEFITS 

• Directly Interfaces to CMOS, TTL, DTL, and MOS Logic Families. 

• Low Drive Current Requirement (IqSS <^100 nA). 

• Permits more Efficient and Compact Switching Designs, Typical Tq|\| and 
Toff '^ss than 5 nsec for 2 Amp device. Very short propagation delay and 
virtually no storage time delay. 

• Reduces Component Count and Design Time/Effort, Drives Inductive Loads 
Directly, High Gain, Fan-Out from a CMOS Logic Gate exceeds 100 if speed is 
not critical. Easily Paralleled without Base Current Sharing Resistors to obtain 
very high Current Output. 

• Improves Reliability, Free from Secondary Breakdown and Voltage Derating 
Output Current decreases as Temperature Increases. 


□ High performance Linear Amplifiers 

□ Inductive Load Drivers 

□ DC to DC Converters 

□ Switching Power Supplies 

□ Low Power Complementary High 
Current/High Voltage Driver 

□ Display Driver 
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Supcrtex Inc. 


VF-01/VF-12/VF-13/VF-14 N-CHANNEL AND P-CHANNEL 
ENHANCEMENT-MODE MOSFET DRIVERS 


GENERAL DESCRIPTION 


These four device families are normally-off MOSFET 
Drivers especially suited for Switching and Amplifier 
Applications where High Input Impedance, High Gain, High 
Frequency, and Fast Switching speed is desired. They 
combine the power handling capability of bipolar transis- 
tors with the high input impedence and negative tempera- 
ture coefficient of field effect transistors. The key device 


parameters are, on-resistance, RDS (on), threshold voltage 
(Vj), and breakdown voltage (BVDSS). RDS (on) is related 
to die size, drain current, and Vj. BV[)SS depends on Vy 
and the silicon material used in the device manufacture. 

Devices are available with and without Zener input protec- 
tion. 


ELECTRICAL CHARACTERISTICS 


Device 

Type 

Current 

(Amps) 

N-Channel 

VF-01 

1-2 

VF-12 

8-16 

VF-13 

.5-1 


VF-14 

.02 

P-Channel 

VF-01 

.5-1 

VF-12 

4-8 

VF-13 

.25-.5 


VF-14 

.01 



30-150 


30-200 


30-150 


30-150 


30-150 


30-150 


30-150 


30-150 


RDS(on) 

(Ohms) 


2-10 


.2-1 


4-20 


4-20 


.4-2 


8-40 


30-150 


^Dependent on current and voltage rating 
**Higher voltages will be available in 1979 


gm* Package Options 

(mhos) TO 3 [t039 |t092 T0220 I Dice 


X 


X 


X 


X 


X 


X 


X 


X 


X Available 
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FH.E SYSTEM 


The only filing system de- 
signed especially for the elec- 
tronics engineer. Instant 
retrieval and organization of 
data sheets and catalogs. 


directory including all 1C devices 
manufactured in the United 
Slates. Updated three times yearly 
wtt accumulative supplements 


CUSTOM CATALOGS 


The Cadillac of individualized 
catalogs for the electronic 
parts distributor, featuring 
solely his lines and services. 


The electronic distributors' 
proven method of being up to 
the minute on his cost and 
selling prices. 
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Master Selection Guide 



The Master Selection Guide provides sufficient informa- 
tion to make initial product selections. It enables you to 
find the products which are most appropriate to fulfill 
your major requirements and then provides data for 
many of the more important products. 

Ail devices that appear in this section, both in the initial 
selection guide and in the data pages, are included in 
all other indexes. These index iistings iead to the page 
and the iine on that page where each device appears. 

In the Linear section over 1000 operationai amplifiers are 
covered. Since there are so many devices, the opera- 
tionai amplifier entries have been given special con- 
sideration. Separate iists are provided for those which 
have High Speed, High Voitage capability, Wide Band- 
width, etc. Under Generai Purpose, four amplifier types 
are listed; these are the ones that the high volume manu- 
facturers indicate are the most widely used; however, 
quad amplifiers should also be considered when appro- 
priate. If you have located an op amp in a specialized 
■HI category, you can review its characteristics by finding it 
in the Part Number or Product Indexes and looking it up 
in the Operationai Amplifier Characteristics and in the 
Data Sections. 

Following the special lists, the “Operational Amplifier- 
Characteristics” listings, categorize amplifiers by input 
parameters. They are arranged in order of increasing 
offset voitage, bias current, offset current and then 
voitage drift. The other parameters listed do not affect 
the sequence in which the devices are presented. The 
coiumn iabeled “Comp” indicates the number of exter- 
nal components normally used for compensation; for 
example, “0” means no compensation is required. 

Consumer circuits such as audio amplifiers, AM, FM, 
and TV circuits as well as some digital devices (watches, 
calculators, etc.) are covered by model number In the 
Consumer Circuit Section. Linear devices and unusual 
circuits which do not fit elsewhere are listed under the 
heading “Other Linear Devices.” 


m 

< 

iU 



Category Page 

Amplifiers, Special Purpose 839 

Arrays 

Transistor 842 

Special 843 

Comparators 845 

Consumer Circuits 851 

Followers 862 

Operational Amplifiers 
Selected Characteristics 
General Purpose 863 

High Output Current 863 

High Speed 864 

High Voltage 865 

Low Bias Current 865 

Low Drift 865 

Low Power 866 

Programmable 866 

Single Supply 866 

Wide Band 867 

Complete Characteristics 868 

Phase Locked Loop Circuits 898 

Telecommunication Circuits 900 

Timers 902 

Voltage Regulators 

Fixed 903 

Adjustable 912 

Switching 914 

Other Linear Devices 915 

Detailed Product Information 
provided by: 

Burr-Brown 920 

Exar Integrated Systems 922 

Fairchild Semiconductor 934 

Harris Semiconductor 958 

Intech 1026 

Motorola Semiconductor 1030 

National Semiconductor 1035 

Plessey Semiconductors 1087 

Raytheon Semiconductor 1093 

Signetics 1106 

Silicon General 1128 

Siliconix 1130 

Texas Instruments 1140 


The manufacturers listed above are 
providing detailed information on 
their latest and most significant 
products. 
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LINEAR-Amplifiers, Special Purpose 


Function Device 

Source 


Special Purpose 

AC Amplifier, Dual with automatic gain control, for 


tape recorders 



M5130 

Mitsubishi 


M51301 

Mitsubishi 


AC Amplifier, Quad, Single Supply 


CA3048 

tRCA 


CA3052 

RCA 


AGC/Squelch Amplifier (Gain Controlled Amplifier] 


LM170 

t National 


LM270 

National 


LM370 

National 


AGC Generator, for SSB receivers 


SL621C 

Plessey 


SL1621C 

Plessey 


AGC Generator (voice operated gain adjusting device) 

SL620C 

Plessey 


SL622C 

Plessey 


SL1620C 

Plessey 


SL1626C 

Plessey 


Amplifier, CATV. See Linear— Consumer Circuits, TV 

Amplifier, Audio with three NPN transistors 


LM389 

National 


Amplifier, triple for active filters (See also 


Linear— Other Devices, Active Filters) 


TAA960 

Signetics 


Current Amplifier (unity gain, 100 ma output) 


SH0002C 

Fairchild 


LH0002 

t National 


LH0(K)2C 

National 


9910 

tOEl 


Current Amplifier (unity gain, 200 ma output) , 


3553 

t&BT-Brown 

(920) 

9963 

tOEl 


Current Amplifier (unity gain, 300 ma output) 


MCI 438 

Motorola 


MCI 538 

t Motorola 


Current Amplifier (unity gain, 500 ma output) 


823 

Beckman 


9911 

tOEl 


Current Amplifier (unity gain, 600 ma output) 


HA-2630 

t Harris 

(982) 

HA-2635 

Harris 

(982) 

Current Amplifiers, See also Linear-Followers 

Differential Input/Differential Output Amplifier 


(bandwidth less than 2 MHz) 



;iA730C 

Fairchild 


^A730M 

t Fairchild 


MC1590G 

t Motorola 


CA3000 

tRCA 


CA3007 

tRCA 


NE515 

Signetics 


SE515 

t Signeb'cs 


Differential Input/Single Output DC Amplifier with 


switched inputs for a gain oT+l 



MN2120 

Micro Net 


MN2120H 

t Micro Net 


Differential/Cascode Amplifier (dc to r.f.) 


MC3330 

Motorola 


LM3028 

t National 


LM3053 

t National 


CA3028 

tRCA 


CA3028A 

tRCA 


CA3028B 

tRCA 


CA3053 

tRCA 


t Military Temperature Range (- 

55" to 125°C) 



Fundion ' Device 

Source 

Special Purpose 

(Cont’d.) 

Linear-Antilog Amplifier, Dual (Differential input. 

separate control input) 


SSM2000 

SSM 

SSM2020 

SSM (564) 

Log/Antilog Amplifier, (Antilog) 


ICL8049C 

Intersil 

2910 

tOEl 

Log/ Antilog Amplifier, (Log) 


4127 

Bur-Brown (921) 

ICL8048C 

Intersil 

2910 

tOEl 

TL441C 

T1 

TL441M 

tTI 

Microphone/Headphone Amplifier 


M51304 

Mitsubishi 

SL630C 

Plessey 

SL1630 

Plessey 

1 Microphone Amplifier (for microphones in telephones) 

TAA970 

Signetics 

TCA980 

Signetics 

Mixer (to 200 MHz) 


S042 

Siemens 

1 MOS Amplifier, MOS and NPN transistors, 3 terminal 

TAA320 

Signetics 

TAA320A 

Signetics 

Operational Amplifier, Dual with Dual Voltage 

Comparator 


MC3405 

Motorola 

MC3505 

t Motorola 

Operational Amplifier/Voltage Comparator, Dual 

LM192 

t National (1054) 

LM292 

Natkmal (1054) 

LM392 

National (1054) 

LM2924 

National (1054) 

Operational Transconductance Amplifier 

CA3060 

RCA 

CA3060 

tRCA 

CA3060A 

tRCA 

CA3060B 

tRCA 

CA3080 

RCA 

CA3080A 

tRCA 

^ Operational Transconductance Amplifier, Dual 

LM11600 

t National (1050) 

LM13600 

National (1050) 

LM13600A 

National (1050) 

Power Amplifier, Motor and Actuator Driver, to 24V. 3a 

ICH8510C 

Intersil 

ICH8510M 

t Intersil 

ICH8520C 

Intersil 

ICH8520M 

t Intersil 

ICH8530C 

Intersil 

I ICH8530M 

t Intersil 

Power Amplifier/Switch (equivalent to an operational 
amplifier with uncommitted Darlington power output 

transistor), Programmable Gain 


CA3094 

tRCA 

CA3094A 

tRCA 

CA3094B 

tRCA 

1 Power Transistor Driver/ Amplifier; boosts -f 12V op 

amp outputs to -|-30V 


ICL8063 

Intersil 

1CL8063M 

■ 

t Intersil 


Line 


Special Purpose 


(Cont’d.) 


Followers. See Linear-Followers 


Floppy Disc Read Amplifier System 

MC3470 Motorola 


Front End Amplifier, for ultrasonic or infrared remote 
control systems 

TDA4180 Telefunken 


Gated Linear Amplifier (operational amplifier) 
ZN424 Ferranti 


Hearing Aid Amplifiers. See Linear-Consumer Circuits 


Instrumentation, (Differential Input, Independent Gain 
Adjustment) 


20 


40 


60 


AD520J 

AD 

AD520K 

AD 

AD520S 

tAD 

AD521J 

AD 

AD521K 

AD 

AD521S 

tAD 

AD522A 

AD 

AD522B 

AD 

' AD522S 

tAD 

3626A 

Burr-Brown (920) 

3626B 

Burr-Brown (920) 

3626C 

Burr-Brown (920) 

3629 

t Burr-Brown (920) 

3630A 

Burr-Brown 

3630B 

Burr-Brown 

3630C 

Burr-Brown 

3630S 

Burr-Brown 

3860J 

Burr-Brown (920) 

3660K 

Burr-Brown (920) 

36^S ‘ 

t Burr-Brown (920) 

3662 

Burr-Brown (920) 

HC3020 

HyComp 

MN2200 

Micro Net 

MN2200H 

t Micro Net 

LH0036 

t National (1073) 

LH0036C 

National (1073) 

LH0037 

t National (1073) 

LH0037C 

National (1073) 

Instrumentation, (Differential FET Input, Independent 

Gain Adjustment) 


3670J 

Burr-Brown 

3670K 

Burr-Brown 

3670S 

t Burr-Brown 

AM-435-1C 

Datel (689) 

AM-435-1M 

tDatel (689) 

LF152 

t National 

LF252 

National 

LF352 

National (1073) 

LF152 

tTI 

LF252 

T1 

LF352 

Tl 

Instrumentation, (unity gain) 


3627 

Burr-Brown (920) 

Instrumentation, with low pass filter 


MN2200 

Micro Net 

MN2200H 

t Micro Net 

Isolation Amplifier, Optically Coupled 


3650 

Burr-Brown (921) 

3652HG 

Burr-Brown (921) 


Amplifier for IR remote control (1300 db gain, 8 kHz 
bandwidth) 

U250 Telefunken 


70 


80 


90 


100 


110 


120 


Preamplifier JFET (to precede operational amplifiers 
and comparators) 

HA-2000 t Harris 

(Continued) 


130 


140 


150 


160 


170 


180 


190 


* Typical Values 
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III 

Z 


Function Device 

Source 

Special Purpose 

(Cont’d.) 

Preamplifier JFET (to precede operational amplifiers 

and comparators) 

(Cont’d.) 

HA-2005 

Harris 

Preamplifier, Infrared (74 db gain, 100 kHz bandwidth) I 

TDA4050 

Siemens | 

Preamplifier, Low Noise (35 to 67 db gain, 3.6 MHz I 

bandwidth) 


SL1202 

t Plessey 

SL1203 

t Plessey 

Preamplifier, Low Noise (49-59 db gain, 6.5 MHZ | 

bandwidth) 


SL1205 

Plessey j 

Preamplifier, Low Noise. (60db gain, 15MHz I 

bandwidth) 


ZN459 

t Ferranti 

ZN459C 

Ferranti 

ZN459CP 

Ferranti 

Preamplifier, Low Noise (40db gain, 20 MHz I 

bandwidth) 


9913 

OEI 

Preamplifier, Precision (to precede operational I 

amplifiers) 


LM121 

t National 

LM221 

National 

LM321 

National 

LM121A 

t National 

LM221A 

National 

LM321A 

National 

Preamplifier, Temperature Controlled I 

fiA727C 

Fairchild 

)iA727M 

t Fairchild 

Preamplifier, with ALC transistors for tape recorders I 

LA3201 

Sanyo 

TDA2054 

SGS 

TDA1002 

Signetics 

TA7137 

Toshiba 

TA7137-ST 

Toshiba 

TA7307 

Toshiba 

Programmable Channel Op Amp (one of 4 input 

stages can be connected to single output) 

HA-2400 

t Harris (964) 

HA-2404 

Harris (964) 

HA-2405 

Harris (964) 

Programmable gain amplifier, digitally controlled gain 

3606 

Burr-Brown (9^) 

MN2020 

Micro Net 

Read Amplifier/Preamplifier (for magnetic tape I 

memory systems) 


MC3467 

Motorola 

MC3468 

Motorola 

RF Amplifiers, Hybrids; Capable of operation above 

100 MHZ (See also: Consumer Circuits— T.V., CATV 

Amplifiers) 


MHW401 

Motorola 

MHW590 

Motorola 

MHW591 

Motorola 

MHW592 

Motorola 

MHW593 

Motorola 

MHW601 

Motorola 

MHVI/602 

Motorola 

MHW603 

Motorola 

MHW709 

Motorola 

MHW710 

Motorola 

CA2800 

TRW 

CA2810 

TRW 


(Continued) 


Special Purpose 

(Cont’d.) 

RF Amplifiers, Hybrids; Capable of operation above 

100 MHZ (See also: Consumer Circuits— T.V., CATV 

Amplifiers) 

(Cont'd.) 

CA2820 

TRW 

CA2830 

TRW 

CA2840 

TRW 

CA2842 

TRW 

CA2850 

TRW 

CA2851 

TRW 

CA2870 

TRW 

CA2871 

TRW 

CA2875 

TRW 

CA2876 

TRW 

CA2880 

TRW 

j R.F. Amplifier. Gated I 

MCI 445 

Motorola 

MCI 545 

t Motorola 

Signal Sources Switch, (Buffer Amplifiers with input . 

switches) 

TDA1028 

Signetics 

TDA1029 

Signetics 

1 Single-ended Input/Output Amplifier. Triple I 

1 CA3035 

RCA 1 

Two Wire Transmitter (Sends current signal over same 

two lines from which it is powered) 

LH0045 

t National 

LH0045C 

National 

j Video, IF and RF Amplifiers I 

592C 

AMD 

592M 

tAMD 

733 

tAMD 

733C 

AMD 

mA703C 

Fairchfld 

HA703M 

f Fairchild 

fiA733C 

Fairchild 

HA733M 

t Fairchild 

HA753 

Fairchild 

TBA970 

FarchiW 

HA1110 

HitacH 

HA17733 

Hitachi 

733C 

Intersil 

733M 

t Intersil 

753 

Intersil 

MCI 350 

Motorola 

MC1410 

Motorola 

MC1510 

t Motorola 

MCI 550 

t Motorola 

MCI 552 

t Motorola 

MCI 553 

t Motorola 

MC1590G 

t Motorola 

MC1733 

t Motorola 

MC1733C 

Motorola 

NE592 

Motorola 

SE592 

t Motorola 

LM171 

t National 

LM271 

National 

LM371 

National 

LM703 

t National 

LM703C 

National 

. LM733 

t National 

LM733L 

National 

LM3011 

National 

AN606 

Panasonic 

AN607 

Panasonic 

AN608 

Panasonic 

SL541 

Plessey 

SL550 

Plessey 

SL560 

Plessey 

SL610C 

Plessey 

(Continued) 


function Device 

Source 

Line 

Special Purpose 

(Cont’d.) 


Video, IF and RF Amplifiers 

(Cont'd.) 


SL611C 

Plessey 


SL612C 

Plessey 


SL1550 

Plessey 


SL1610C 

Plessey 


SL1611C 

Plessey 

140 

SL1612C 

Plessey 


SL1030 

t Plessey 


RC733 

Raytheon 


RM733 

t Raytheon 


CA3001 

tRCA 


CA3002 

tRCA 


CA3004 

tRCA 


CA3005 

tRCA 


CA3006 

tRCA 


CA3011 

tRCA 

150 

CA3012 

tRCA 


CA3020 

tRCA 


CA3020A 

RCA 


CA3021 

tRCA 


CA3022 

tRCA 


CA3023 

tRCA 


CA3040 

tRCA 


TBA400 

Siemens 


NE592 

Sigietics 


SE592 

t Signetics 

160 

TAA263 

Signetics 


TBA1440 

Signetics 


TDA2541 

Signetics 


jnA733 

t Signetics 


HA733C 

Signetics 


SG733 

t Silicon G 


SG733C 

Silicon G 


SGI 401 

t Silicon G 


SG2401 

Silicon G 


SG3001 

t Silicon G 

170 

SG3401 

Silicon G 


TDA440 

Teiefunken 


J1A733C 

Tl 


,iA733M 

tTI 


TA7061A 

Toshiba 


TA7084 

Toshiba 


TA7084A 

Toshiba 


Gain Controlled F Amplifier 



;iA757 

Fairchild 


SL550 

Plessey 

180 

1 Limiting Amplifier/Detector (IF or RF) 


SL613C 

Plessey 


SL1613C 

Plessey 


Voltage Controlled Amplifier: See also Compander 


under Linear— Telecommunicafion Circuits 


Voltage Controlled Amplifier 



SSM2000 

SSM 


SSM2020 

SSM (564) 


1 Wideband Amplifier with low level video detection (7 to 


200 MHz for log IF amplifiers) 


190 

SL521 

Plessey 


SL571 

Plessey 


SL525 

t Plessey, 


SL613C 

Plessey 


SL1521 

t Plessey 


SL1522 

Plessey 


SL1523 

Plessey 


Wideband Amplifier, Logarithmic limiting (4 to 85 MHz) 


SL530C 

Plessey 



f Military Temperature Range (-55° to 125”C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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LINEAR-Arrays 


Fmction Device 


Transistor Arrays 


ff 

< 

U1 


Dual Transistors, Monolithic NPN Tightly Matched 

AD810 

tAD 

AD811 

tAD 

AD812 

tAD 

AD813 

tAD 

AD814 

tAD 

AD815 

tAD 

AD816 

tAD 

IT120 

Intersil 

IT120A 

Intersil 

IT121 

Intersil 

IT122 

Intersil 

LM114 

t Intersil 

LM114A 

t Intersil 

LM115 

t Intersil 

LM115A 

t Intersil 

MP301 

Micro Porrer 

MP302 

Micro Power 

MP303 

Micro Power 

'mP310 

Micro Power 

MP311 

Micro Power 

MP312 

Micro Power 

LM114 

t National 

LM114A 

t National 

LM115 

t National 

LM115A 

t National 

LM194 

t National 

LM394 

National 

LM3018A 

t National 

LM3018 

t National 

SL301 

Plessey 

SL360 

Plessey 

SL362 

Plessey 

MAT-01 

tPMI 

MAT-01 A 

tPMI 

MAT-01 F 

tPMI 

MAT-01 G 

tPMI 

Dual Transistors, Monolithic PNP, Tightly Matched 

AD820 

tAD 

AD821 

tAD 

AD822 

tAD 

IT130 

Intersil 

IT130A 

Intersil 

IT131 

Intersil 

IT132 

Intersil 

MP350 

Micro Power > 

MP351 

Micro Power 

MP352 

Micro Power 

Dual Transistors, Monolithic NPN, Logarithmic 

Conformance 


AD818 

tAD 

MP318 

Micro Power 

MAT-01 

tPMI 

MAT-01 A 

tPMI 

MAT-01 F 

tPMI 

MAT-01 G 

tPMI 

Dual Transistors, Monolithic PNP, Logarithmic 

Conformance 


MP358 

Micro Power 

Dual Transistors, NPN, Matched plus a third transistor 

SL303 

Plessey 

Dual Matched Transistor Pairs, NPN 


SL354 

Plessey 

Darlington Pair and two Matched NPN Transistors 

fiA3018M 

t Fairchild 

fiA3018AM 

t FaircNId 

LM3018 

t National 

LM3018A 

t National 


(Continued) 


Transistor Arrays 

(Cpnfd.) 

Darlington Pair and two Matched NPN Transistors 

(Cont’d.) 

LM3118 

t National 

LM3118A 

t National 

SFC2018 

tNPC 

SL3018 

t Plessey 

SL3018A 

t Plessey 

SL3118 

t Plessey 

SL3118A 

t Plessey 

CA3018 

tRCA 

CA3018A 

tRCA 

CA3118 

tRCA 

CA3118A 

tRCA 

SG3018 

t Silicon G 

SG3018A 

t Silicon G 

SG3818 

Silicon G 

SG3818A 

Silicon G 

1 Dual Darlington (NPN) I 

)iA3036M 

t Fairchild 

SFC2036 

tNPC 

SL305 

Plessey 

CA3036 

tRCA 

1 Dual Darlington (NPN-PNP Quasi Complementary) I 

TDA1410 

SGS 

TDA1420 

SGS 

1 Dual Darlington Switch I 

ULN-2061 

Sprague 

ULN-2062 

Sprague 

1 Quad Darl^on Switch I 

ULN-2064 

Sprague 

ULN-2065 

Sprague 

ULN-2066 

Sprague 

ULN-2067 

Sprague 

ULN-2068 

Sprague 

ULN-2069 

Sprague 

ULN-2070 

Sprague 

ULN-2071 

Sprague 

ULN-2074 

Sprague 

ULN-2075 

Sprague 

ULN-2076 

Spra^ 

ULN-2077 

Sprague 

UDN-2841 

Sprague 

UDN-2842 

Sprague 

UDN-2843 

Sprague 

UDN-2844 

Sprague 

UDN-2845 

Sprague 

UDN-2846 

Sprague 

UDN2841 

Tl 

UDN2842 

Tl 

UDN2843 

Tl 

UDN2844 

Tl 

UDN2845 

Tl 

UDN2846 

Tl 

ULN2064 

Tl 

ULN2065 

Tl 

1 Four High Current NPN Transistors (Core Driver) I 

FQ3724 

Fairchild 

FQ3725 

Fairchild 

MHQ4001A 

Motorola 

MHQ4002A 

Motorola 

MHQ4013 

Motorola 

MHQ4014 

Motorola 

MPQ3303 

Motorola 

MPQ3725 

Motorola 

MPQ3725A 

Motorola 

MPQ4003 

Motorola 

MPQ4004 

Motorola 

DH3725C 

National 

(Continued) 


Function Device 

Source 

Line 

Transistor Arrays 

(Cont’d.) 


1 Four High Current NPN Transistors (Core Driver) 


(Contd.) 



DH6376C 

National 


AN807 

Panasonic 


CA3138 

tRCA 


CA3138A 

tRCA 

140 

CA3724 

tRCA 


CA3725 

tRCA 


TPQ3724 

Sprague 


TPQ3725 

Sprague 


PQ3725A 

Sprague 


Four High Current PNP Transistors (Core Driver) 


FQ3467 

Fairchild 


FQ3468 

Fairchild 


MHQ3467 

Motorola 


DH3467C 

National 

150 

Oifferentiai Pair and Three NPN Transistors 


fiA3045M 

tF^chik) 


)iA3046C 

Fairchild 


fiA3086C 

Fairchild 


HA1127 

Hitachi 


MC3346 

t Motorola 


MC3386 

t Motorola 


LM3045 

t National 


LM3046 

National 


LM3086 

National 

160 

LM3145 

t National 


LM3145A 

t National 


LM3146 

National 


LM3146A 

National 


SFC2046 

tNPC 


AN903 

Panasonic 


AN905 

Panasonic 


SL3045 

t Plessey 


SL3046 

Plessey 


SL3086 

Plessey 

170 

SL3145 

t Plessey 


SL3146 

Plessey 


CA3045 

tRCA 


CA3046 

tRCA 


CA3086 

tRCA 


CA3146 

RCA 


CA3146A 

RCA 


LI 59 

SGS 


TBA331 

SGS 


TCA671 

Siemens 

180 

TCA871 

Siemens 


TCA971 

Siemens 


TCA991 

Siemens 


SG3045 

Silicon G 


SG3046 

Silicon G 


SG3086 

t Silicon G 


SG3146 

Silicon G 


SG3821 

Silicon G 


SG3886 

Silicon G 


ULS-2045 

t Sprague 

190 

ULN-2046 

Sprague 


ULN-2086 

Sprague 


Three NPN and two PNP Transistors 


CA3096 

tRCA 


CA3096A 

tRCA 


CA3096C 

tRCA 


Five High Current NPN Transistors 



SL3083 

t Plessey 


SL3183 

t Plessey 


CA3083 

tRCA 

200 

CA3183 

tRCA 


CA3183A 

tRCA 


CA3083 

tSignetics 



(Continued) 



t Military Terrtperature Range (-55” to 125°C) 


• Typical Values 

Bold face indicates ackfitionat data is provided on the page noted. 
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LINEAR-Arrays (Cont’d) 


Function Device 

Source 

Transistor Arrays 

(Cont’d.) 

Five High Current NPN Transistors 

(Cont’d.) 

CA3183 

t Signetics 

CA3183A 

t Signetics 

TDA3083 

Signetics 

SG3083 

t Silicon G 

SG3183 

t Silicon G 

SG3183A 

(Silicon G 

ULN-2083 

Sprague 

ULS-2083 

t Sprague 

Five High Frequency NPN Transistors, (ft>GHz) 

SL3127 

Plessey 

CA3127 

RCA 

Dual Darlington (NPN) and two NPN Transistors 

SG3823 

Silicon G 

Dual Differential Amplifiers (NPN) with diode 

M5109 

Mitsubishi' 

Dual Differential Amplifiers (NPN), to 120 MHz 

|iA3026 

t Fairchild 

|iA3054 

Fairchild 

CA3054 

Motorola 

LM3026 

t National 

LM3054 

National 

AN904 

Panasonic 

CA3026 

tRCA 

CA3054 

RCA 

1 SG3822 

Silicon G 

1 ULN-2054A 

Sprague 

Dual Differential Amplifiers (NPN), biasing, to above 

100 MHz 


NE510 

Signetics 

NE511 

Signetics 

SE510 

t Signetics 

SE5H 

t Signetics 

Dual Differential Amplifiers (NPN), to 500 MHz 

1 CA3049 

tRCA 

CA3102 

tRCA 

Dual Differential Darlington Amplifiers (NPN) with 

Diode Bias String 


CA3050 

tRCA 

CA3051 

RCA 

Three Differential Amplifiers (NPN) 


ULN-2047A 

Sprague 

One Darlington PNP Pair, and one Current Mirror Pair 
with shared Diode, and two PNP Transistors 

MC1416 

Motorola 

CA3084 

RCA 

Rve High Voltage, High Current NPN Darlington 

Amplifiers 


M54516 

M'ltsubishi 

M54521 

Mitsubishi 

LB1287 

Sanyo 

LB1288 

Sanyo 

Rve High Voltage, High Current NPN Darlington 
Amplifiers, Source, for load connected to negative 

supply 


UDN-2956A 

Sprague 

UDN-2957A 

Sprague 


Function Device 

Source 


Transistor Arrays 

(Cont’d.) 

Seven High Current NPN Transistors, Common 


Collector 



SL3082 

Plessey 


CA3082 

tRCA 


CA3082 

Signetics 


TDA3082 

Signetics 


SG3082 , 

Silicon G 


ULN-2082A 

■ Sprague 


Seven NPN Darlingtons 



M54514 

Mitsubishi 


LB1270 

Sanyo 


Seven High Current Darlingtons 



M54517 

Mitsubishi 


M54519 

Mitsubishi 


ULN-2031A 

Sprague 


ULN-2032A 

Sprague 


ULN-2033A 

Sprague 


Seven High Current, High Voltage NPN Darlington 
Amplifiers, Open Collector, to 50v, 500ma 


XR2201 

Exar 

(931) 

XR2201M 

tExar 

(931) 

XR2202 

Exar 

(931) 

XR2202M 

tExar 

(931) 

XR2203 

Exar 

(931) 

XR2203M 

tExar 

(931) 

XR2204 

Exar 

(931) 

XR2204M 

tExar 

(931) 

9665 

Fairchild 


9666 

Fairchild 


9667 

Fairchild 


9668 

Fairchild 


M54523 

Mitsubishi 


M54524 

Mitsubishi 


M54525 

MitsubisN 


MCI 411 

Motorola 


MCI 41 2 

Motorola 


MC1413 

Motorola 


MC1416 

Motorola 


ULN2001 

Signetics 


ULN2002 

Signetics 


ULN2003 

Signetics 


ULN2004 

Signetics 


PBD352301 

RIFA 


PBD352302 

RIFA 


PBD352303 

RIFA 


L201 

SGS 


L202 

SGS 


L203 

SGS 


L204 

SGS 


SG2001 

Silicon G 


SG2(X)2 

Silicon G 


SG2003 

Silicon G 


SG3851 

Silicon G 


SG3852 

Silicon G 


SG3853 

Silicon G 


ULN-2001A 

Sprague 


ULN-2002A 

Sprague 


ULN-2003A 

Sprague 


ULN-2004A 

Sprague 


ULN-2005A 

Sprague 


ULS-2001H 

t Sprague 


ULS-2002H 

t Sprague 


ULS-2003H 

t Sprague 


ULS-2004H 

t Sprague 


SN75466 

Tl 


SN75467 

Tl 


SN75468 

Tl 


SN75469 

Tl 


ULN2001A 

Tl 



(Continued) 

* Typical Values 


Function Device 

Source 

Transistor Arrays 

(Cont’d.) 

Seven High Current, High Voltage NPN Darlington 
Amplifiers, Open Collector, to 50v,,500ma (Cont’d.) 

ULN2002A 

Tl 

ULN2003A 

Tl 

ULN2004A 

Tl 

Seven High Current, High Voltage NPN Darlington 
Amplifiers, Open Collector, to 50v, 600ma 

ULN-2011A 

Sprague 

ULN-2012A 

Sprague 

ULN-2013A 

Sprague 

ULN-2014A 

Sprague 

ULN-2015A 

Sprague 

Seven High Current, High Voltage NPN Darlington 
Amplifiers, Open Collector, to 95v, 500ma 

NE5501 

Signetics 

NE5502 

Signetics 

NE5503 

Signetics 

NE5504 

Signetics 

ULN-2021A 

Sprague 

ULN-2022A 

Sprague 

ULN-2023A 

Sprague 

ULN-2024A 

Sprague 

ULN-2025A 

Sprague 

Eight High Current, High Voltage NPN Darlington 

1 Amplifiers, Open Collector, to 50v, 500ma 

ULN-2801A 

Sprague 

ULN-2802A 

Sprague 

ULN-2803A 

Sprague 

'ULN-2804A 

Sprague 

ULN-2805A 

1 

Sprague 

Eight High Current, High Voltage NPN Darlington 

Amplifiers, Open Collector, to 50v 

, 600ma 

ULN-2811A 

Sprague 

ULN-2812A 

Sprague 

ULN-2813A 

Sprague 

ULN-2814A 

Sprague 

ULN-2815A 

Sprague 

Eight High Current, High Voltage NPN Darlington 
Amplifiers, Open Collector, to 95v, 500ma 

ULN-2821A 

Sprague 

ULN-2822A 

Sprague 

ULN-2823A 

Sprague 

ULN-2824A 

Sprague 

ULN-2825A 

Spr^ue 

Eight High Current, High Voltage NPN Darlington 

Amplifiers, Current Source 


UDN-2981A 

Sprague 

UDN-2982A - 

Sprague 

UDN-2983A 

Sprague 

UDN-2984A 

Sprague 

Super Beta Differential Cascode Amplifier and three 

NPN Transistors 


CA3095 

tRCA 

Special Arrays 

Audio Amplifier and three NPN transistors 

1 LM389 

National 

CMOS (Three p-channel and three n-channel 
enhancement MOS Transistors tested for linear 

operation) 


CA3600 

tRCA 


Line 


Seven NPN Transistors, Common Emitter 


SL3081 

Plessey 

CA3081 

tRCA 

CA3081 

Signetics 

TDA3081 

Signetics 

SG3081 

Silicon G 

ULN-2081A 

Sprague 


20 


30 


40 


70 


80 


90 


too 


110 


120 


130 


Thyristor /Transistor Array (SCR, Programmable 
Unijunction Transistor, PNP/NPN Transistor Pair, NPN 
Transistor and Zener Diode) 

CA3097 tRCA 


140 


150 


160 



170 



180 


190 


t Military Temperature Range (-55° to 125°C) 
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t MHitafy Temperature Range (-55* to 125*C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Comparators 


Offset Bias Offset Response Max. 

Voltage Current Current Time Differential Supply 

mv (25"C) (25'C) (25'C) ns Voltage Gain Fan Out Voltage 

Device Source 

Comparators-Single 


0.8 50nA 3nA 270 11 200K 5 to +18 

CMP-02 tPMI 

CMP-02B PMI 

CMP-02E PMI 

600nA 25nA 1.80 11 200K 5 to ±18 

CMP-01 tPMI 

CMP-01B PMI 

CMP-01 E PMI 

1.0 e.OpA I.SpA 55 15 - - ±15,5 

HA-4950 t Harris 

15^A IfiA 60 5 1400 -6,12 

RM710A Raytheon 

2.0 lOpA VA 6.5 6 -5.2,6 

685L AMD 

685M tAMD 

12 6 .5 -6,5 

686M tAMD 

15fiA 3pA 80 5 12.5K -6,12 

TL810M tTI 

20fiA 3/iA 40 5 40K* 10 -3 to -12,12 

LM106 tAMD 

LM206 AMD 

LM106 t National 

LM206 National 

LM106 tTI 

LM206 Tl 

40* 5 1250 1 -6,12 

pA710M t Fairchild 

MCI 710 t Motorola 

LM710 t National 

/iA710 tSignetics 

SG710 t Silicon 6 

SFC2710 tNPC 

pA710M tTI 

60 5 1250 1 -6,12 

RM710 t Raytheon 

2.8 lOOnA . 15nA 270 11 100K 5 to ±18 

CMP-02C PMI 

900nA 80nA 180 ' 11 200K 5 to ±18 

CMP-01 C PMI 

3.0 50nA 10nA 200 10 35K ±5 to ±18 

fiA734M t Fairchild 

lOOnA 10nA 165* 30 200K* 5 5,0 to ±15 

LM111 tTI 

200* 30 200K* 5 5,0 to ±15 

AD111 tAD 

AD211 AD 

fiAIIIM t Fairchild 

IT 1 t Intersil 

21 1 Intersil 

LM1 1 1 t Motorola 

LM21 1 Motorola 

LM1 1 1 t National 

LM21 1 National 

SFC2111 tNPC 

SFC2211 NPC 

CA111 tRCA 

CA211 RCA 

LM1 1 1 t Raytheon 

LM21 1 Raytheon 

LM111 tSignetics 

LM21 1 Signetics 

SG1 11 t Silicon G 

SG21 1 Silicon G 


LM111 tAMD 

LM211 AMD 

20nA 250* 15 15K 5-15, ±5-±15 

ICL8001M t Intersil 

5/xA 2ji.A* 20 5 3K* 2 5,(-6, 5-+15) 


10)uA IpA 12 6 -6,5 

686C AMD 

25nA 7/iA 80 5 10K -6, 12 

TL510M tTI 

3.5 20pA 5(iA 80 5 10K -6,12 

TL510C Tl 

TL810C Tl 

4.0 50pA 25pA 200 * 30 200K* 5 5,0 to ±15 

LF111 tAMD 

LF211 AMD 

(Continued) 


t Military Temperature Range (-55° to 125°C) * Typical Values 



1C MASTER 1979 


845 


Master Selection Guide 







































Master Selection Guide 


1C MASTER 



LINEAR-Comparators (Cont’d) 


Offset Bias 

Offset 

Response 

Max. 






Voltage Current 

Current 

Time 

Differential 



Supply 



mv (25‘C) (25°C) 

(25°C) 

ns 

Voltage 

Gain 

Fan Out 

Voltage 

Device 

Source 

Comparators-Single 

(Cont’d.) 

4.0 50pA 

25pA 

200.* 

30 

200K* 

5 

5,0 to ±15 


(Cont’d.) 








fiAFIII 

t FaircNkJ 








LF111 

t National (1035) 








LF211 

National 

2;iA 

0.5nA 

26 

5 

5K* 


5,(-6,5-±10) 

SE527 

tSignetics (1107) 

12^iA 

3fiA 

22 

5 

5K* 


5, (-6, 5-±10) 

SE529 

fSignetics (1107) 

5.0 e.OpA 

1.5^iA 

55 

15 

- 

- 

±15,5 

HA-4955 

Harris 

150nA 

25nA 


10 

25K 

2 

±5 to ±15 

fiA734C 

Fairchild 



1300* 

36 

200K* 


2 to 36 

TL331M 

tTI 


50nA 


36 

200K* 


2 to 36 

TL331C 

T1 

250nA 

50nA 

250* 

15 

15K 


5-15, ±5-±15 

ICL8001C 

Intersil 

10fiA 

2iiA 

20 

5 

3K* 

2 

(-6, 5 to ±15) 

LM361 

Natkxial 

20)uA 

3jxA 

14* • 

5 

3K* 

4 

±5 

LM160 

t National 








LM260 

National 








LM360 

National 

25^l^ 

SfiA 

40 

5 

40K* 

10 

-3 to -12,12 

LM306 

National 








LM306 

Tl 



40* 

5 

40K* 

10 

-3 to -12,12 

LM306 

AMD 






1 

-6,12 

MC1710C 

Motorola 








LM710C 

National 








fiPC71 

NEC America 








RC710 

Raytheon 








SG710C 

Silicon G 








)iA710C 

Signetics 








pA710C 

Tl 

35pA 

5fiA 

48 

5 


10 

i5 

NE526 

Signetics 








SE526 

fSignetics 

75fiA 

lOiuA 

40* 

5 

750 


-6,12 

TL710M 

tTI 

6.0 2pA 

0.75|xA 

26 

5 

5K* 


5,(-6,5-±10) 

NE527 

Signetics (1107) 

20pA 

5fiA 

22 

5 

5K* 


5,(-6, 5-±10) 

NE529 

Signetics (1107) 

60fiA 

7.5nA 

25* 

5 

5K* 

2 

±4.5 to ±6.5 

ttA760C 

■SSIH 








(iA760M 


250nA 

lOOnA 

250 

10 

15K 


±6 to ±18 











AD 









fAD 

7.5 250nA 

50nA 

165* 

30 

200K* 

5 

5, 0 to ±15 

LM311 

Tl 



200* 

30 

200K* 

5 

5,0 to ±15 

AD311 

AD 








(tA311C 

Fairchild 








311 

Intersil 








LM311 

Motorola 








LM311 

National 








HPC271 

NEC America 








jiPC311 

NEC America 








SFC2311 

NPC 








CA311 

RCA 








LM311 

Raytheon 








LM311 

Signetics 








SG311 

Silicon G 








pAF311 

Fairchild 



250 

30 

200K* 

5 

5, 0 to ±15 

LM311 

AMD 

tOOfiA 

15nA 

40* 

5 

700 


^,12 

TL710C 

Tl 

10.0 150pA 

75pA 

200* 

30 

200K* 

5 

5, Oto ±15 




















National 

30.0 50jLiA 

20fiA 

55 

5 

100 

6 

5 

9915 

OEI 

- lOOnA 

- 

50* 

Vcc 

- 

- 

1.7 to 6 

M51201 

Mitsubishi 


t Military Temperature Range (-55° to 125°C) * Typical Values 


Bold face indicates ackiitionai data is provided on the page noted. 
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LINEAR-Comparators (Cont’d) 


Offset 

Bias 

Offset 

Response 

Max. 






Voltage 

Current 

Current 

Time 

Differential 



Supply 



mv (25°C) 

(25-C) 

(25-C) 

ns 

Voltage 

Gain 

Fan Out 

Voltage 

Device 

Source 

Comparators-Dual 


1.5 

15nA 

IfiA 

40 

5 

1400 

1 

-6,12 

RM711A 

t Raytheon 



25nA 


36 

50K 


2 to 36 

LM193A 

t National 









LM193A 

t Signetics 


250nA 


1300* 

36 



2 to 36 

LM293A 

National 









LM393A 

National 









LM293A 

Signetics 









LM393A 

Signetics 


lO/xA 

IftA 

8 

6 



-5.2, 5 

687AM 

tAMD 




10 

6 



-5.2, 5 

687M 

tAMD 


15nA 

3ftA 

80 

5 

12.5K 


-6,12 

TL514M , 

tTI 








■ 

TL820M 

tTI 


20pA 

3pA 

30* 

. 5 

1250 

1 

-6,12 

LM1514 

t National 




40 

5 

40K* 

10 

-3 to -12,12 

SN52506 

tTI 





5 

1250 


-6,12 

MCI 51 4 

t Motorola 









RM1514 

t Raytheon 

3.0 

lOOnA 

lOnA 

200* 

30 

200K* 

5 

5,0 to -T15 

LH2111 

tAMD 









LH2211 

AMD 









LH2111 

t Intersil 









LH2111 

t National 









LH221T 

■ National 









LH2111 

Raytheon 









LH2211 

Raytheon 









LH2111 

t Signetics 









LH2211 

Signetics 




250 

30 

200K* 


5, 0 to 4-15 

1500M 

tAMD 









1500L 

AMD 


10ft A 

IftA 

8 

6 



-5.2, 5 

687AL 

AMD 




10 

6 



-5.2, 5 

687L 

AMD 


45fiA 

7ftA 

40 

5 

40K* 

10 

-3 to -12, 12 

TL506M 

tTI 

3.5 

20ftA 

3fiA 

80 

5 

12.5K 


-6,12 

TL811M 

tTI 



5ftA 

80 

5 

10K 


-6,12 


■ Tl 










Tl 


75fiA 

lOfiA 

40* 

5 

700 

1 

-6,12 

MC1711 

t Motorola 






750 

1 

-6,12 

fiA711M 

t Fairchild 









LM711 

t National 









RM711 

t Raytheon 









fiA711 

. t Signetics 




60 

5 

750 

1 

-6,12 

SG711 

Silicon G 




80 

5 

750 

1 

-6,12 

ftA711M. 

tTI 

4.0 

500nA 

75nA 

80* 

5 

10K 

2 

5,010-^15 

LM119 

tAMD 









LM219 

AMD 









LM119 

t National 









LM219 

National 









LM119 

t Signetics 









LM219 

Signetics 

5.0 

lOOnA 

25nA 

1300* 

36 

50K 


2 to 36 

LM193 

t National 









LM193 

t Signetics 









LM193 

tTI 


250nA 

50nA 

1300* 

36 

50K 


2 to 36 


National 










National 









LM293 

Signetics 









LM393 

Signetics 









LM293 

Tl 









LM393 

Tl 


600nA 

150nA 

5000 

30 



4.5 to 20 

ftPC379 

NEC America 


25fiA 

5fiA 

30* 

5 

1000 

1 

-6,12 

LM1414 

National 




40* 

5 

1000 


-6,12 

MC1414 

Motorola 









RC1414 

Raytheon 










(Continued) , 
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Master Selection Guide 


1C MASTER 



LINEAR-Comparators (Cont’d) 


Offset 

Bias 

Offset 

Response 

Max. 






Voltage 

Curreot 

Current 

Tune 

Differenfal 



Supply 



mv (25°C) 

(25°C) 

(25-C) 

ns 

Voltage 

Gain 

Fan Out 

Voltage 

Device 

Source 

Comparators-Dual 

(Cont’d.) 

5.0 









(Cont’d.) 


30>iA 

5pA 

33* 

5 

10K 


-6,12 

TL811C 

Tl 


lOOftA 

15pA 

40* 

5 

700 

1 

-6,12 

pA711C 

Fairchild 









MC1711C 

Motorola 









SFC2711 

NPC 









LM711G 

National 









RC711 

Raytheon 









pA711C 

Signetics 









SG711C 

Silicon G 









pA711C 

Tl 

6.0 

30pA 

20pA' 

200* 

36 

50K 

1 

4 to 44 

CA3290B 

RCA 

6.5 

40pA 

7.5pA 

28* 

5 

40K* 

10 

-3 to -12, 12 

TL506C 

Tl 

7.0 

250nA 

50nA 

1500* 

36 

25K 


2 to 36 

LM2903 

National 









LM2903 

Signetics 









LM2903 

Tl 

7.5 

250nA 

50nA 

200* 

30 

200K* 

5 

5,0 to +15 

LH2311 

AMD 









LH2311 

Intersil 









MC3411 

Motorola 









LH2311 

National 









LH2311 

Raytheon 









LH2311 

Signetics 




250 

30 

200K 


5,0 to +15 

1500C 

AMD 


20pA 

5pA 

18 

6 

5K* 

10 

±5 

NE521 

Signetics 




25 

6 

5K* 

10 

+5 

NE522 

Signetics 


lOOpA 

15pA 

40* 

5 

700 


-6,12 

TL720C 

Tl 

8.0 

IpA 

0.2pA 

80* 

5 

8K 

2 

5,0 to +15 

LM319 

AMD 









pPC319 

NEC America 









LM319 

National 









LM319 

Signetics 









TDA0319 

Signetics 

10 

40pA 

25pA 

200* 

36 

50K 

2 

4 to 36 

CA3290A 

RCA 

20 

50pA 

30pA 

200* 

36 

25K 

2 

4 to 36 

CA3290 

RCA 

Comparators-Quad 


0.8 

lOOnA 

25nA 

1300 

36 

50K 

2 

2-36/+1-+18 

CMP-04B 

tPMI 









CMP-04F 

PMI 

2.0* 

20pA 

IpA* 

55 

5 

1.2K* 

10 

+5 

MC3430 

Motorola 









MC3431 

Motorola 




65 

5 

1.2K* 

10 

±5 

MC3432 

Motorola 









MC3433 

Motorola 

2.0 

lOOnA 

25nA 

1300* 

36 

50K 

2 

2-36/+1-+18 

LM139A 

tAMD 









LM139A 

t Intersil 









LM139A 

t Motorola 









LM139A 

t National 









PM139A 

tPMI 









CA139A 

tRCA 









SG139A 

t Silicon 6 






200K* 

2 

2-36/+1-+18 

LM139A 

Signetics 


250nA 

50nA 

1300* 

36 

50K 

2 

2-36/±1-+18 

LM239A 

AMD 









LM339A 

AMD 









LM239A 

Intersil 









LM339A 

Intersil 









LM239A 

Motorola 









LM339A 

Motorola 









LM239A 

National 









LM339A 

National 









PM239A 

PMI 









PM339A 

PMI 









CA239A 

RCA 









CA339A 

RCA 










(Continued) 
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Bold face indicates additional data is provided on the page noted. 
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LINEAR-Comparators (Cont’d) 


Offset Has Offset 

Voltage Current Current 

mv (25"C} (25-C) {25"C) 


Comparators-Quad 


2.0 250nA 50nA 


2-36/+1-±18 


2-36/+1-±18 


2 to 36 


+ 15.5 
5 to +15 


2-36/+1-+18 


2-36/+1-+18 


2 Operational Amplifiers, 2 Comparators 
500nA 75nA 1300* 


2 Operational Amplifiers, 2 Comparators 
10 500nA 1300* 


t Military Temperature Range {-55° to 125°C) 


1C MASTER 1979 


' Typical Values 





Source 


(Cont’d.) 


(Cont’d.) 


Si 


Siliconix 


t Harris (1014) 


Harris (1012) 


tAMD 
t Fairchild 
t Intereil 
t Motorola 



LM139 

tSignetics 

SGI 39 

t Silicon G 

LM139 

tTI 



LM239 

Intersil 

LM339 

Intersil 

LM239 

Motorola 

LM339 

Motorola 

LM239 

National 

LM339 

Natkxral 

pPC177 

NEC America 

fiPC339 

NEC America 

PM239 

PMI 

PM339 

PMI 

LM239 

Raytheon 

LM339 

Raytheon 

CA239 

RCA 

CA339 

RCA 

LM239 

Signetics 

LM339 

Signetics 

SG239 

Silicon G 

SG339 

Silicon G 

LM239 

Tl 

LM339 

Tl 

MM54C909 

t National 

MM74C909 

National 

MC3505 

t Motorola 

HA-4925 

Harris (1014) 

LM2901 

Fairchild 

HA1 72901 

Hitachi 

LM2901 

Motorola 

LM2901 

National 

fiPC2901 

NEC America 

LM2901 

Raytheon 

LM2901 

Signetics 

LM2901 

Tl 

HA-4905 

t Harris (1012) 

MC3405 

Motorola 

MC3302 

Motorola 

fiA3302C 

Fairchild 

RV3302 

Raytheon 


(Continued) 
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IC MASTER 


LINEAR-Comparators (Cont'd) 


Offset 

Voltage 
mv (25”C) 

Bias 

Current 

(25-C) 

Offset 

Current 

(25'C) 

Response 

Time 

ns 

Max. 

Differential 

Voltage 

Gam 

Fan Out 

Siwly 

Voltage 

Device 

Source 

Comparators-Quad 

(Cont’d.) 

20 

500nA 

3nA‘ 

2000* 

Vcc 

2K 

1 

2 to 28 


(Cont’d.) 









MC3302 

Signetics 









SG3302 

Silicon G 



tOOnA 

1300* 

Vcc 

2K 

2 

5 to ±15 

LM3302 

National 

Comparators-Hex 



tOOnA 

25nA 

1300 

±36 

200K 

4 

2-36/±1-±18 

TL336C 

Tl 


250nA 

25nA 

1300 

±36 

200K 

4 

3-36/±1-±18 

TL336M 

tTI 


Special purpose comparators (Alarm Circuits; Analog-Digital Control Circuits; Comparators, Programmable; Level Detectors; Voltage Sensors, etc.) are 
listed under Linear-Other Devices. 



t Military Temperature Range (-55° to 1 25°C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Consumer Circuits 


Functicin Device 

Source 

Consumer Circuits 

Alarm Circuits; See Linear-Other Devices, Alarms 

Amplifier, AGC/Squelch 


LM170 

t National 

LM270 

National 

LM370 

National 

Amplifier, with AGC, for recorders 


HA1319 

Hitachi 

HA1361 

Hitachi 

TDA1002 

Signetics 

Amplifier, Dual with AGC, for stereo recorders 

HA11122 

Hitachi 

M5130 

Mitsubishi 

M51301 

Mitsubishi 

Amplifier, Dual, Tone, for stereo recorders 

M5138 

Mitsiiiishi 

Amplifier, Hearing Aid 


CS263 

Cherry 

MP5003 

Micro Power 

MP5014 

Miao Power 

MP5014A 

Miao Power 

pPC12 

NEC America 

OM200 

Panasonic 

CA3078 

tRCA 

OM200 

Signetics 

TAA370 

Signetics 

Amplifier System (for tape recorders) 

TA7223 

Toshiba 

TA7628 

Toshiba 

AM IF Amplifier 


LM172 

t National 

LM272 

National 

LM372 

National 

AM Receiver System 


mA720 

Fairchild 

HA7330 

Fairchild 

HA1151 

Hitachi 

HA1197 

Hitachi 

HA1199 

Hitachi 

LM1820 

National 

' LM1860 

National 

AN259 

Panasonic 

CA3088 

tRCA 

CA3123 

tRCA 

TCA440 

Siemens 

. TDA1046 

Siemens 

NE546 . 

Signetics 

TCA440 

Signetics 

TBA651 

SGS 

ULN-2249 

Sprague 

SN76635 

Tl 

TA7306 

Toshiba 

TA7615 

Toshiba 

AM RF, IF, Detector, AGC 


ZN414 

Ferranti 

AM RF, Mixer, IF 


pPC30 

NEC America 

/IPC1021 

NEC America 

1 AM Tuner (RF, IF, detector, AGC, meter driver) 

LAI 240 

Sanyo 

AM/FM IF Amplifier 


mA757 

t Fairchild 

fiPC27 

NEC America 

fiPC577 

NEC Ameriea 

AN203 

Panasonic 

AN210 

Panasonic 

AN353 

Panasonic 


(Continued) 

t Military Temperature Range (-55° to 125°C) 


Line 

Furxaion Device 

Source 

Line 

Function Device 

Source 


Consumer Circuits 

(Cont’d.) 


Consumer Circuits 

(Cont’d.) 


AM/FM IF Amplifier 

(Contd.) 


Appliance Timer 

(Cont’d.) 


LA1201 

Sanyo 


AY3-1250 

Gl 


TAA991 

Siemens 


AY3-1251 

Gl 


AM/FM IF and AF Amplifier 


70 

AY5-1260 

Gl 


TBA460 

Siemens 


CD22017 

RCA 





UCN-4105 

Sprague 


AM/FM Radio Freouencv Displav Driver and Clock 





T1400 

Toshiba 


Audio /vnplifier. with voice operated gain adjusting 





device 



AM/FM Receiver System 

Cherry 

Cherry 


SL1626 

Plessey 

10 

MCC401 

MCC402 


Audio Amplifier and Preamplifier, low power 


fiA721 

Fairchild 


TCA210 

Sigietics 


HA11120 

Hitachi 


Audio Amplifier, low power 



HA11123 

Hitachi 


TBA915 

Signetics 


HA11211 

Hitachi 

80 

Audio Controls (loudness, treble, bass) 


HA11251 

Hitachi 


TDA4290 

Siemens 


HA11402 

Hitachi 





LM273 

National 


Audio Controls, Stereo, dc operated 



LM274 

National 


TCA730 

Signetics 


LM373 

National 


TCA740 

Signetics 

20 

LM374 

National 


Audio Driver 



AN217 

Panasonic 


MC3320 

Motorola 


AN253 

Panasonic 


MC3321 

Motorola 


AN260 

Panasonic 


LM391 

National 


AN277 

Panasonic 

90 

NE540 

Signetics 


AN366 

Panasonic 


NE541 

Signetics 


SL437 

Plessey 





SI 6?4r. 



Audio Noise Reduction, Compander. See 


TDA1220 

SGS 


Linear-Telecommunications Circuits 



TDA1230 

SGS 


Audio, Noise Reduction, Dolby 



TBA570 

Signetics 


jiA7300 

Fairchild 

30 

TBA700 

Signetics 


HA11226 

Hitachi 


TDA1083 

Sprague 


LM1101 

National 


TDA1090 

Sprague 


LM1101A ‘ 

National 


ULN-2204A 

Sprague 

100 

NE545B 

Signetics 


ULN-2242 

Sprague 


NE645B 

Signetics 


TBA570 

Tetefunken 


NE646B 

Signetics 


TDA1083 

Telefunken 


Audio, Power Amplifier, <5 Watts 



TA7613 

Toshiba 


pA7307 

Fairchild (936) 


TA7614 

Toshiba 


TBA641 

Fairchikt (937) 


AM/FM Tuner, Radio Frequency Display and Clock 


TBA820 

Fairchid (936) 

40 

LC7250 

Sanyo 


HA1306 

Hitachi 


AM/FM/SSB Detector 



HA1325 

Hitachi 


SL624C 

Plessey 


HA1329 

Hitachi 





HA1367 

Hitachi 


AM/FM/SW/Tuner, Radio Frequency Display and 

110 

M5115 

Mitsubishi 


Clock 



M5115R 

Mitsubishi 


MSL2316 

OKI 


M5118 

Miteubishi 


MSM5523 

OKI 


M5155 

Mitsub^ 


MSM5524 

OKI 


M51501 

Mitsubishi 


AM/SSB Detector 



M51182 

Mitsubishi 

50 

SL623C 

Plessey 


M51512 

Utsubishi 


SL1623 

Plessey 


M51513 

Mitsub^ 


SL1625 

Plessey 


MCI 306 

Motorola 





MCI 384 

Motorola 


AM/FM Tuner Control and Clock 



MCI 454 

Motorola 


AY3-8110 

Gl 

120 

MCI 554 

t Motorola 


AY3-8112 

Gl 


MC3360 

Motorola 


AY3-8114 

Gl 


LM380 

National 


AY3-8115 

Gl 


LM386 

National 


AY3-8116 

Gl 


LM388 

National 


AY3-8117 

Gl 


LM389 

National 

60 

Stereomega 

Gl 


LM390 

National 


Appliance Timer 



fiPC41 

NEC America 


FCM7040 

Fairchild 


HPC1025 

NEC America 


AY5-1230 

Gl 


AN214 

Pan^onic 


AY5-1231 

Gl 

130 

AN215 

Panasonic 


AY5-1232 

Gl 


AN252 

Panasonic 


AY5-1233 

Gl 


AN374 

Panasonic 



(Continued) 



(Contmued) 


Line 


140 


150 


160 


170 


180 


190 


* Typical Values 
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tC MASTER 



LINEAR-Consumer Circuits (Cont’d) 


Function Device 

Source 


Line 

Function 

Device 

Source 

Line 

Function Device 

Source 

Line 

Consumer Circuits 

(Cont’d.) 


Consumer Circuits 

(Cont’d.) 


Consumer Circuits 

(Cont’d.) 


Audio, Power Amplifier, <5 Watts 

(Cont’d.) 


Audio, Power Amplifier, 5-10 Watts 

(Conf’d.) 

70 

Audio Power Amplifier, >10 Watts 

(Confd.) 


SL414 

Plessey 




TBA810 

Hitachi 


SI1030 

Sanken 

140 

SL424 

Plessey 




M5112 

Mitsubishi 


SI1050 

Sanken 


GA3020 

tRCA 




TDA2002 

Motorola 


STK015 

Sanyo 


CA3094 

tRCA 




TOA2002A 

Motorola 


STK016 

Sanyo 


LA4030 

Sanyo 




LM383 

National 


STK020 

Sanyo 


LA403t 

Sanyo 




LM383A 

National 


STK022 

Sanyo 


LA4032 

Sanyo 




LM384 

National 


STK024 

Sanyo 


U\4050 

Sanyo 




TDA2002 

National 


STK025G 

Sanyo 


LA4051 

Sanyo 


10 


TDA2002A 

National 


STK031 

Sanyo 


LA4100 

Sanyo 




;iPC571 

NEC America 

80 

STK032 

Sanyo 


LA4101 

Sanyo 




HPC578 

NEC America 


STK035 

Sanyo 

150 

LA4102 • 

Sanyo 




HPC1020 

NEC America 


STK036 

Sanyo 


LA4110 

Sanyo 




mPC1155 

NEC America 


STK050 

Sanyo 


LA4112 

Sanyo 




MPC1156 

NEC America 


STK055 

Sanyo 


LA4200 

Sanyo 




AN272 

Panasonic 


STK057 

Sanyo 


LA4201 

Sanyo 




ANSI 5 

Panasonic 


STK058 

Sanyo 


LA4220 

Sanyo 




AN7150 

Panasonic 


STK060 

Sanyo 


LA4430 

Sanyo 




AN7151 

Panasonic 


STK062 

Sanyo 


TAA611 

SGS 


20 


SL415 

Plessey 


STK070 

Sanyo 


TBA641 

SGS 




SL425 

Plessey 

90 

STK075 

Sanyo 


TBA820 

SGS 




TBA800 

Plessey 


STK077 

Sanyo 

160 

TCA830 

SGS 




CA810 

RCA 


STK078 

Sanyo 


NE540 

Signetics 




CA810M 

RCA 


STK080 

Sanyo 


SE540 

Signetics 




CA810A 

RCA 


STK082 

Sanyo 


TCA160 

Signetics 




CA810AM 

RCA 


STK084 

Sanyo 


TCA760 

Signetics 




CA2002 

RCA 


STK086 

Sanyo 


ULN-2280 

Sprague 




CA3131 

RCA 


STK0030 . 

Sanyo 


ULN-2281 

Sprague 




CA3132 

RCA 


STK0035 

Sanyo 


. ULN-2283 

Sprague 


30 


SI1010 

Sanken 


STK0040 

Sanyo 


TBAOBOO 

TeleMen 




LA4230 

Sanyo 

100 

STK0045 

Sanyo 


TCA830 

Telefunken 




LA4250 

Sanyo 


STK0065 

Sanyo 

170 

SN76000 

Tl 




LA4420 

Sanyo 


TDA2010 

SGS 


SN76011 

Tl 




STK011 

Sanyo 


TDA2020 

SGS 


SN76021 

Tl 




TDA1037 

Siemens 


TDA2030 

SGS 


SN76024 

Tl 




TBA800 

SGS 


TA7210 

Toshiba 


TA7066 

Toshiba 




TBA810 

SGS 


Audio Power Amplifier, Dual, <5 Watts 


TA7140 

Toshiba 




TCA940E 

SGS 


HA1374 

Hitachi 


TA7200 

Toshiba 




TDA2002 

SGS 


LM377 

National 


TA7207 

Toshiba 


40 


TDA2002A 

SGS 


LM378 

National 


TA7208 

Toshiba 




TDA2870 

Siemens 

110 

LM1877 

National 


TA7209 

Toshiba 




TDA1004A 

Signetics 


AN274 

Panasonic 

180 

TA7211 

Toshiba 




TDA1010 

Signetics 


AN313 

Panasonic 


TA7212 

Toshiba 




TDA2611 

Signetics 


ULN-2274 

Sprague 


TA7220 

Toshiba 




TDA2002 

. Sprague 


ULN-2278 

Sprague 


TA7204 

Toshiba 




ULN-3701 

Sprague 


TA7203 

Toshiba 


Audio, Power Amplifier, 5-10 Watts 





TBA810 

Telefunken 


TA7214 

Toshiba 


HA783 

Fairchild 

(936) 



TCA940 

TDA2002 

TDA2002A 

SN76005 

TA7201 

TA7202 

TA7205A 

TA7213 

TA7216 

TA7217 

TA7218 

Telefunken 

Telefunken 

Telefunken 

Tl 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 


TA7215 

Toshiba 


pA706 

TBA800 

TBA810 

TDA2002 

TDA2002A 

HA1308 

HA1317 

HA1322 

HA1338 

Fairchild 

Fairchild 

Fairchild 

Fairchild 

FaircNId 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

(937) 

(937) 

(936) 

(936) 

(936) 

50 


120 

Audio Power Amplifier, Dual, 5-10 Watts 

DA-101 Delco 

HA1377 Hitachi 

M51515 Mitsubishi 

LM379 National 

STK433 Sanyo 

STK435 Sanyo 

TDA1009 Signetics 

TA7227 Toshiba 

190 











HA1342A 

Hitachi 




TA7222 

Toshiba 


Audio Power Amplifier, Dual, >10 Watts 


HA1366 

Hitachi 


60 


TA7222A 

Toshiba 


STK040A 

Sanyo 


HA1368 

Hitachi 



TA7228 

Toshiba . 

130 

STK041 

Sanyo 


HA1371 

Hitachi 



Audio Power Amplifier, >10 Wafts 



STK043 

Sanyo 


HA1372 

Hitachi 




HA1350 

Hitachi 


STK437 

Sanyo 

200 

HA1379 

Hitachi 




HA1370 

Hitachi 


STK439 

Sanyo 


HA1380 

Hitachi 




HA1388 

Hitachi 


STK441 

Sanyo 


HA1382 

Hitachi 




LM391 

National 


Audio Preamplifier 



HA1383 

Hitachi 




ESM532 

NPC 


ZN459C 

Ferranti 


HA1390 

Hitachi 




TCA940 

SGS 


ZN459CP 

Ferranti 


TBA800 

Hitachi 




SI1020 

Sanken 


ZN459T 

t Ferranti 



(Continued) 




(Conbnued) 



(Continued) 



t Military Temperature Range (-55’ to 125°C) * Typical Values 


Bold face indicates additional data is provided on the page noted. 
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LINEAR-Consumer Circuits (Cont’d) 


Function Device 

Source 

Consumer Circuits 

(Cont’d.) 

Audio Preamplifier 

(Cont'd.) 

H At 406 

Hitachi 

HA1457 

Hitachi 

HA12008 

Hitachi 

ML120 

Mitsubishi 

M5212 

Mitsubishi 

M5213 

Mitsubishi 

LM3080 

National 

LM3080A 

National 

fiPC566 

NEC America 

HPC573 

NEC America 

(iPC592 

NEC America 

|iPC1023 

NEC America 

)iPC1024 

NEC America 

pPCl032 

NEC America 

AN127 

Panasonic 

AN136 

Panasonic 

AN262 

Panasonic 

AN270 

Panasonic 

SL561 

Plessey 

CA3080 

RCA 

CA3080A 

tRCA 

.LA3110 

Sanyo 

LA3120 

Sanyo 

LA3130 

Sanyo 

LA3150 

Sanyo 

TAA263 

Signetics 

TAA310A 

Signetics 

TAA1002 

Signetics 

TA7063 

Toshiba 

TA7120 

Toshiba 

TA7122A 

Toshiba 

TA7129 

Toshiba 

TA7136A 

Toshiba 

Audio, Preamplifier with ALC 


LA3201 

Sanyo 

LA3210 

Sanyo 

TA7307 

Toshiba 

Audio, Preamplifier, Dual 


XR4739 

Exar 

XR4739M 

tExar 

HA739 

Fairchild 

fiA381 

Fairchild 

pA749 

t Fairchild 

HA1451 

Hitachi 

H At 452 

Hitachi 

HA1452W 

Hitachi 

HA12012 

Hitachi ■ 

M5152 

Mitsubishi 

M51521 

Mitsubishi 

LM1303 

National 

LM381 

National 

LM382 

National 

LM387 

National 

AN215 

Panasonic 

AN264 

Panasonic 

AN360 

Panasonic 

AN370 

Panasonic 

CA3048 

RCA 

CA3052 

RCA 

LA3115 

Sanyo 

LA3122 

Sanyo 

LA3133 

Sanyo 

LA3155 

Sanyo 

LA3160 

Sanyo 

NE542 

Signetics 

LM381 

Signetics 

LM382 

Signetics 

LM387 

Signetics 


(Continued) 


Function Device 

Source 

Line 

I Consumer Circuits (Cont’d.) 


Audio, Preamplifier, Dual 

(Cont’d.) 

70 

PA239 

Signetics 


TCA49Q 

Signetics 


ULN-2231 

Sprague 


SN76130 

Tl 


SN76131 

Tl 


SN76149 

Tl 


TA7108 

Toshiba 


TA7312 

Toshiba 


Audio Preamplifier, Quad 



XR4212 

Exar 

80 

XR4212M 

tExar 


Automotive Adaptive Sense Amplifier (one-shot with 


peak detector adjusted shut-off threshold) 


LM1815 

National 


Automotive, Ignition Circuit 



MC3333 

Motorola 


Automotive, Lamp Monitor 



ULN-2401 

Sprague 


I Automotive, Low Coolant Detector 


I ULN-2429 

Sprague 

90 

I Automotive, Speed Control Processor 


I MC14460 

Motorola 


I Automotive, Tachometer Circuit. See Tachometer 


Circuit below. 



Automotive, Timer 



ULN-2430 

Sprague 


I Automotive, Traffic Information Broadcast Decoders 


S280 

Siemens 


S281 

Siemens 


S551 

Siemens 

100 

S552 

Siemens 


Automotive, Voltage Regulator 



MC3325 

Motorola 


MC3326 

Motorola 


Calculator 



C/CF583 

Gl 


C/CF585 

- Gl 


C/CF589 

Gl 


C/CF593 

Gl 


C/CF594 

Gl 

110 

C/CF595 

Gl 


C/CF596 

Gl 


C/CF598 

Gl 


C/CF599 

Gl 


C683D 

Gl 


C/CF683 

Gl 


C685D 

Gl 


C/CF685 

Gl 


CF687 

Gl 


C687D 

Gl 

120 

CF689 

Gl 


CF689/HV 

Gl 


C689D 

Gl 


C1683D 

Gl 


C1685D 

Gl 


C1687D 

Gl 


C1689D 

Gl 


HD37320 

Hitachi 


HD37330 

Hitachi 


HD37350 

Hitachi 

130 

HD38401 

Hitachi 


HD38411 

Hitachi 


HD43300 

Hitachi 


HD43311 

Hitachi 



(Continued) 



HD43330 

HD43335 

HD43337 

MPS7529-001 

MPS7529^7 

MPS7529^ 

MPS752M12 

MPS7529-013 

MPS752M14 

MPS752M17 

li«^752M22 

MPS7529-103 

MPS7529-104 

MPS7529-201 

MPS7529-216 

MPS752M05 

HPS753(W)01 

MPS753(M)10 

MPS7530-201 

MPS7530-217 

MM5725 

MM5734 

MM5736 

MM5737 

MM5738 

MM5739 

MM5758 

MM5760 

MM5762 

UM5763 

MM5764 

MM5765 

MM57123 

MM5766 

MM5767 

MM5777 

MM5780 

MM5791 

MM5794 

MM5795 

MM57103 

MM57104 

MM57109 

)iPD276 

HPD277 

(iPD278 

HPD284 

(iPD286 

HPD299 

(iPD940 

;tPD941 

/iPD943 

)iPD946 

|iPC)947 

|iPO950 

)iPD951 

tiPD952 

J1PDI2OI 

fiPD1801 

MN5530 

MN5540 

MN5S50 

MN5556 

MN5701 

MN5710 

MN5750 

MN5752 

TMS1018 


(Cont’d.) 


(Cont’d.) 

Hitachi 

Hitachi 

Hitachi 

MOS 

MOS 

MOS 

MOS 

MOS 

MOS 

MOS 

MOS 

MOS 

MOS 

MOS 

MOS 

MOS 

MOS 

MOS 

MOS 

MOS 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

Nationai 

National 

National 

Nationai 

National 

National 

National 

National 

National 

NEC America 

NEC America 

NEC America 

NEC America 

tEC America 

NEC America 

NEC America 

NEC America 

NEC America 

NEC America 

NEC America 

NEC America 

NEC America 

NEC America 

NEC America 

NEC America 

Panasonic 

Panasonic 

Panasorec 

Panasonic 

Panasonic 

Panasonic 

Panasonic 

Panasonic 

n 


< 
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Z 
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Master Selection Guide 


\C MASTER 

LINEAR-Consumer Circuits (Cont’d) 


Consumer Circuits (Cont’d.) 


flC 

< 

u 

z 


Calculator, Display Interface, (use with printer) 

C719 

Gl 

Calculator, Printing 


EA7251 

EA 

EA7261 

EA 

C717X 

Gl 

C718 

Gl 

C1720 

Gl 

HD38510 

Hitachi 

HD38513 

Hitachi 

HD38516 

Hitachi 

HD38530 

Hitachi 

HD38533 

Hitachi 

HD38546 

Hitachi 

HD38548 

Hitachi 

HD38550 

Hitachi 

HD38560 

Hitachi 

HD38570 

Hitachi 

HD38580 

Hitachi 

HD38585 

Hitachi 

pPD299 

NEC America 

1022 

SMC 

Camera, Exposure Control 


CS100 

Cherry 

CS102 

Cherry 

CS122 

Cherry 

CS127 

Cherry 

CS129 

Cherry 

CS130 

Cherry 

CS131 

Cherry 

CS132 

Cherry 

CS137 

Cherry 

CS460 

Cherry 

CS461 

Cherry 

CS462 

Cherry 

CS463 

Cherry 

CS464 

Cherry 

CS480 

Cherry 

CS481 

Cherry 

CS482 

Cherry 

CS483 

Cherry 

CS484 

Cherry 

CS485 

Cherry 

CS486 

Cherry 

CS487 

Cherry 

CS488 

Cherry 

CS489 

Cherry 

CS580 

Cherry 

;iPC558 

NEC America 

pPC589 

NEC America 

Camera, Strobe Light Controller 


CS139 

Cherry 

Citizens Band Programmer, for PLL 


HD42851 

Hitachi 

HD42853 

Hitachi 

MM57190 

National 

LC7120 

Sanyo 

LC7123 

Sanyo 

TC9116 

Toshiba 

TC9117 

Toshiba 

Citizens Band Remote Controller and Display Driver 

FCB8010 

Fairchild 

HD42854 

Hitachi 

HD42855 

Hitachi 

MN6080 

Panasonic 

LC7181 

Sanyo 

LC7190 

Sanyo 

LC7191 

Sanyo 


Function Device 

Source 

Consumer Circuits 

(Cont’d.) 

CB Transceiver Receiver 

TA7618 

Toshiba 

TMS1022 

Tl 

Citizen Band, See Linear-Phase Locked 

Loops/Synthesizers 

Clock (See also Digital-CMOS Osdllators/Dividers) 

See also Clock, Alarm Clock; Clock, Alarm Clock 

Radio 

S2709 

AMI 

SI 856 

AMI 

AY5-1200A 

Gl 

AY5-1202A 

Gl 

AY5-1203A 

Gl 

AY5-1204A 

Gl 

AY5-1224A 

Gl 

HD4401^ 

HitSCtli 

CK3500 

Gi 

CK3500F 

Gl 

ICM7028 

Intersil 

ICM7038A 

Intersil 

ICM7038B 

Intersil 

ICM7051 

Intersil 

M54860 

Mitsubishi 

C1200 

LSI Comp (494) 

MC14440 

Motorola 

MM5218 

National 

MM5309 

National 

MM5311 

National 

MM5312 

National 

MM5313 

National 

MM5314 

National 

MM5315 

National 

MM5375 

National 

MM5376 

National 

MM5377 

National 

MM5378 

National 

MM5379 

National 

MM53110 

National 

fiPD811 

NEC America 

HPD815 

NEC America 

fiPD816 

NEC America 

MSM5509 

OKI 

MSM5528 

OKI 

MSM5529 

OKI 

MSM5929 

OKI 

MN6070 

Panasonic 

CD22011 

RCA 

CD22012 

RCA 

CD22014 

RCA 

CD22015 

RCA 

SAJ341 

Siemens 

SAA1028 

Signetics 

SAJ250 

Signetics 

UCN-4103 

Sprague 

UCN-4104 - 

Sprague 

UCN-4112 

Sprague 

UCN-4116 

Sprague 

1 Clock, Alarm Clock 

S2622 

AMI 

EA2318 

EA 

EA5316 

EA 

EA7316 

EA 

EA7317 

EA 

3817 

Fairchild 

HD38980 

Hitachi 

HD38988 

Hitachi 

HD38991A 

Hitachi 

HD38992A 

Hitachi 

HD42022 

Hitachi 

(Continued) 


Consumer Circuits 

(Cont’d.) 

Clock, Alarm Clock 

(Confd.) 

HD43115 

Hitachi 

HD43870 

Hitachi 

HD43890 

Hitachi 

451 

Hughes 

ICM1115 

Intersil 

ICM1115A 

Intersil 

ICM1115B 

Intersil 

ICM7038 

Intersil 

ICM7049 

Intersil 

ICM7050 

Intersil 

M58412 

Mitsubishi 

M58413 

Mitsubishi 

MK50250 

Mostek 

MK50253 

Mostek 

MK50254 

Mostek 

MM5316 

National 

MM5370 

National 

MM5371 

National 

MM5375 

National 

MM5376 

National 

MM5385 

National 

MM5386 

National 

MM5387 

National 

MM5396 

National 

MM5397 

National 

MM53108 

National 

MM5402 

National 

MM5405 

National 

MM58143 

National 

MM58144 

National 

pPD832 

NEC America 

|iPD833 

NEC America 

pPD5388 

NEC America 

MN6052 

Panasonic 

MN6053 

Panasonic 

MN6091 

Panasonic 

MN6092 

Panasonic 

SAA1114 

Signetics 

UCN4111 

Sprague 

Clock, Alarm Clock Radio 


S1998A 

AMI 

S1998C 

AMI 

S1988E 

AMI 

S1988F 

AMI 

3817 

Fairchild 

CK3300 

Gl 

MM5282 

National 

MM5283 

National 

MM5284 

National 

MSM5523 

OKI 

MSM5524 

OKI 

Coinbox Circuit 


AY1-8622 

Gl 

LM8091 

Sanyo 

LM8092 

Sanyo 

1 FM Detector. See Linear-Phase Locked Loop Circuits I 

and IF Amplifier/Detector below. 


FM IF Amplifier 


jaA753 

Fairchild 

fiA3076 

Fairchild 

HA1201 

Hitachi 

HA1211 

Hitachi 

MCI 350 

Motorola 

MCI 355 

Motorola 

MC3310 

Motorola 

AN278 

Panasonic 

AN377 

Panasonic 


(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Consumer Circuits (Cont’d) 


Function Device 

Source 

Consumer Circuits 

(Cont’d.) 

FM IF Amplifier 

(Cont’d.) 

CA3002 

tRCA 

CA3005 

tRCA 

CA3006 

tRCA 

CA3012 

tRCA 

CA3028 

tRCA 

CA3076 

tRCA 

LA1111 

Sanyo 

LA1222 

Sanyo 

ULN2209 

Signetics 

ULN-2209 

Sprague 

SN76676 

Tl 

SN76678 

Tl 

TA7302 

Toshiba 

TA7303 

Toshiba 

FM IF Amplifier/Detector 

|iA2136 

Fairchild 

fiA3065 

Fairchild 

/iA3075 

Fairchild 

fiA3089 

Fairchild 

|iA3089M 

t Fairchild 

HA1137 

Hitachi 

HA11225 

Hitachi 

HA12401 

Hitachi 

HA12411 

Hitachi 

M5143 

Mitsubishi 

M5144 

Mitsubishi 

M51172 

Mitsubishi 

M51177 

Mitsubishi 

MC1351 

Motorola 

MC1356 

Motorola 

LM1351 

National 

LM1841 

National 

LM2111 

National 

LM2113 

National 

LM273 

Nab'onal 

LM274 

National 

LM373 

National 

LM374 

National 

LM3065 

National 

LM3075 

National 

LM3089 

National 

TBA120 

National 

HPC1004 

NEC America 

/ 1 PCIO 28 

NEC America 

TAA661 

Plessey 

TBA120 

Plessey 

TBA750 

Plessey 

CA2111A 

tRCA 

CA3013 

RCA 

CA3014 

tRCA 

CA3041 

RCA 

CA3042 

RCA 

CA3043 

tRCA 

CA3065 

RCA 

CA3075 

tRCA 

CA3089 

tRCA 

CA3189 

RCA 

LA1150 

Sanyo 

LA1230 

Sanyo 

TCA3089 

SGS 

TDA12(K) 

SGS 

TDA1230 

SGS 

S041 

Siemens 

TBA120 

Siemens 

TDA1047 

Siemens 

CA3089 

Signetics 

GA3089D2 

Signetics 

TBA120S 

Signetics 

(Continued) 


Function Device 

Source 

Line 

Consumer Circuits 

(Cont’d.) 


FM.IF Amplifier/Detector 

(Cont’d.) 

70 

TBA120U 

Signetics 


TBA750 

Signetics 


TCA420 

Signetics 


TCA770 

Signetics 


ULN2111 

Signetics 


ULN2211 

Signetics 


TCA3089 

Sprague 


TDA1200 

Sprague 


ULN-2111 

Sprague 


ULN-2136 

Sprague 

80 

ULN-2287 

Sprague 


ULN-2289 

Sprague 


TBA120 

Telefunken 


SN76642 

Tl 


SN76643 

Tl 


SN76669 

Tl 


SN76675 

Tl 


SN76689 

Tl 


TA7321 

Toshiba 


FM, IF Amplifier, PLL, Squelch, narrow band 

90 

SL660 

Plessey 


SL662 

Plessey 


SL664 

Plessey 


SL665 

Plessey 


FM Muting/Tuning Point System 



HA1149 

Hitachi 


FM Noise Canceller 



HA11219 

Hitachi 


HA12410 

Hitachi 


M51011 

Mitsubishi 

100 

AN101 

Panasonic 


LA2100 

Sanyo 


FM Receiver System with squelch and scan control 


MC3357 

Motorola 


FM, RF/IF Amplifier 



AN219 

Panasonic 


CA3127 

tRCA 


TCA770 

Signetics 


FM Stereo Decoder 



XR1310 

Exar 

110 

)iA732 

Fairchild 


pA758 

Fairchild 


pA767 

Fairchild 


/ 1 AI 3 IO 

Fairchild 


HA1115 

Hitachi 


HA1120 

Hitachi 


HA1142 

Hitachi 


HA1156 

Hitachi 


HA1173 

Hitachi 


HA1196 

Hitachi 

120 

HA11223 

Hitachi 


HA11227 

Hitachi 


M5132 

Mitsubishi 


M5133 

Mitsubishi 


M5153 

Mitsubishi 


MCI 309 

Motorola 


MC1310 

Motorola 


LM1304 

National 


LM1305 

National 


LM1307 

National 

130 

LM1310 

National 


LM1800 

National 


LM1810 

National 


|iPC554 

NEC America 


HPC585 

NEC America 


)iPC587 

NEC America 
(Continued) 



Function Device 

Source 

Consumer Circuits 

(Cont’d.) 

FM Stereo Decoder 

(Cont’d.) 

pPC1026 

NEC America 

AN211 

Panasonic 

AN271 

Panasonic 

AN362 

Panasonic 

AN363 

Panasonic 

SL758 

Plessey 

SL1310 

Plessey 

CA758 

RCA 

CA1310 

RCA 

CA3090A 

tRCA 

U3300 

Sanyo 

LA3301 

Sanyo 

LA3350 

Sanyo 

TBA450 

Siemens 

pA758 

Signetics 

TCA290 

Signetics 

TDA1005 

Signetics 

ULN-2110 

Sprague 

ULN-2244 

Sprague 

ULN-2245 

Sprague 

SN76104 

Tl 

SN76105 

Tl 

SN76110 

Tl 

SN76111 

Tl 

SN76113 

Tl 

SN76115 

Tl 

SN76116 

n 

TA7155 

Toshiba 

TA7156 

Toshiba 

TA7157 

Toshiba 

TA7323 

Toshiba 

TA7604 

Toshiba 

TA7624 

Toshiba 

1 FM Tuner 

1 TDA1062 

Telefunken 

1 Four Channel Sound 

|iA1312 

Fairchild 

HA1327 

Hitachi 

HA1328 

Hitachi 

HA1333 

Hitachi 

HA1334 

Hitachi 

MCI 31 2 

Motorola 

MC1314 

Motorola 

MCI 31 5 

Motorola 

LM1852 

National 

LM1853 

National 

QSI5022 

Panasonic 

CG392 

Signetics 

CG477 

Signetics 

1 Games, T.V. 

AY3-8500 

Gl 

AY3-8500-1 

G1 

AY3^515 

Gl 

AY3-8550 

Gl 

AY3^50-1 

Gl 

AY3-8603 

Gl 

AY3-8603-1 

Gl 

AY3^604 

Gl 

AY3-8605 

a 

AY3^1 

Gl 

AY3-8606 

Gl 

AY3^606-1 

Gl 

AY3^7-1 

Gl 

AY3^10 

Gl 

AY3^10-1 

Gl 

AY3^615 

Gl 

AY3-8700-1 

Gl 

(Continued) 
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IC MASTER 


LINEAR-Consumer Circuits (Cont’d) 


Function ■ Device 

Source 

Consumer Circuits 

(Cont’d.) 

Games, T.V. 

(Cont’d.) 

AY3-8710 

Gl 

AY3-8760 

Gl 

AY3-8765 

Gl 

AY3-8900 

Gl 

AY3-8900-t 

Gl 

AY3-8950 

Gl 

AY3-8950-1 

Gl 

RA3-9600 

Gl 

R03-9500 

Gl 

RO3-9501 

Gl 

RO3-9503 

Gl 

MPS76004X)1 

MOS 

MPS760(M)02 

MOS 

MPS760(W)04 

MOS 

MPS7600-005 

MOS 

MPS7601-001 

MOS 

MPS7601-002 

MOS 

MPS7601-004 

MOS 

MPS7601-005 

MOS 

LM1889 

National 

MM4789 

National 

MM5789 

National 

MM53104 

National 

MM57100 

National 

MM57105 

Nabonal 

MM57106 

National 

MM57186 

National 

VES 

Nortec 

SN76400 

Tl 

SN76401 

Tl 

SN76402 

Tl 

SN76423 

Tl 

SN76424 

Tl 

SN76425 

Tl 

SN76426 

Tl 

SN76427 

Tl 

SN76428 

Tl 

SN76429 

Tl 

SN76430 

Tl 

SN76431 

Tl 

SN76442 

Tl 

SN76443 

Tl 

SN76445 

Tl 

SN76450 

Tl 

SN76460 

Tl 

SN76462 

Tl 

1 Games, T.V.; Audio Synthesizer, 5-Bit D/A with driver 

for small speaker 


ICM7219 

Intersil 

1 Games, T.V. Color Converter (converts game chip 

B/W outputs to Color) 


AY3-8515 

Gl 

AY3-8615 

Gl 

Games, T.,V., Color Processor (generates single 
composite color signal from game chip input) 

AY3-8915 

Gl 

Games, T.V.; Sound Generator 


AY3-8910 

Gl 

AY3-8912 

Gl 

SN76477 

Tl 

Games, T.V., Programmable Video Interface 

2636 

Signetics (2301) 


Line 


Function Device 

Source 

Consumer Circuits 

(Cont’d.) 

Games, T.V., Video Display Generator 


S68047 

AMI (1830) 

MC6847 

Motorola (1979) 

Ground Fault Interrupter 


pA7390 

Fairchild 

MC3426 

Motorola 

LM1850 

National 

1 Light Dimmer, for touch sensor to control SCR 

S556 

Siemens 

Microwave Oven Controller 


AY5-1260 

Gl 

TMS1117 

Tl 

Motor Speed Regulator 


CS140 

Cherry 

CS175 

Cherry 

|iA7391 

Fairchild 

fiA7392 

Fairchild 

HA1373 

Hitachi 

M51970 

Mitsubishi 

LM1815 

National 

SL440 

Plessey 

TCA900 

SGS 

TCA910 

SGS 

TCA955 

Siemens 

TDA1151 

SGS 

Motor Speed Regulator, PLL 


TM4503 

Toshiba 

1 Motor Speed Regulator, PLL, for record players, VTR 

MSM5810 

OKI 

MSM5811 

OKI 

MSM5814 

OKI 

MSM5815 

OKI 

MSM5816 

OKI 

1 Motor Speed Regulator, with erase osdilator, for tape 

recorders 


TDA1003A 

Signetics 

1 Motor Speed Regulator, with tape end indicator, for 

tape recorders 


TDA1006 

Signetics 

Motor, Stepping Motor Drive. 


SAA1027 

Signetics 

1 Music, Electronic Piano Keyboard Interface 

AYM320 

Gl 

Music, Voltage Controlled Oscillator 


SSM2030 

SSM (564) 

I Music, Voltage Controlled Transient Generator 

1 SSM2050 

SSM (565) 

Music, See Organ Circuits 

Organ, Arpeggio, Chord and Bass Accompaniment 

Generator 


M251 

SGS 

Organ, Chord Generator 


AY5-1317A 

Gl 

SI 63 

Siemens 

1 Organ, Delay Circuit, See also Analog Shift Registers 

under Linear-Other Devices. 


S10110 

AMI 

S10111 

AMI 


Line 


Function Device 

Sour(» 

Consumer Circuits 

(Cont’d.) 

Organ, Electronic Attenuator 

(Cont’d.) 

CA3080 

RCA 

CA3080A 

tRCA 

1 Organ, Frequency Divider, 4 Stage 

1 AY1-5051 

Gl 

1 Organ, Frequency Divider, 5 Stage 

1 AY1-6721/5 

Gl 

1 Organ, Frequency Divider, 6 Stage 

S10129 

AMI 

S10130 

AMI 

S10131 

AMI 

EA5823 

EA 

EA5824 

EA 

AY1-6721/6 

Gl 

HD3111 

Hitachi 

MM5554 

National 

MM5823 

National 

MM5824 

National 

LM3216 

Sanyo 

1 Organ, Frenquency Divider, 6 Stage, with gating, five 

outputs 


TDA1008 

Signetics 

1 Organ, Frequency Divider, 7 Stage 

S2193 

AMI 

F4727 

Fairchild 

EA5821 

EA 

AY1-1007B 

Gl 

AY1-5050 

Gl 

MC1302 

Motorola 

HBF4727 

SGS 

HBF4737 

SGS 

SAJ410 

Siemens 

SAJ1 10 

Signetics 

Organ, Frequency Divider, 8-stage, with staircase 

generator 

1 SAJ205 

Siemens 

Organ, Frequency Generator. See also Organ, Top 

Octave Generator 

1 M087 

SGS 

1 Organ, Gate for Key Contact 

1 H629 

SGS 

1 Organ, Key Divider 

1 SI 0430 

AMI 

1 Organ, Latch Pedal Sustain 

1 Ml 47 

.SGS 

1 Organ, Noise Generator 

S2688 

AMI 

MM5837 

National 

1 Organ, Priority Latching Network 

1 AY1-1313 

Gl 

1 Organ, Rhythm Circuit 

S2566 

AMI 

S2567 

AMI 

S8890 

AMI 

S9660 

AMI 

AY5-1315 

Gl 

MCM6550 

Motorola 

MM5871 

National 

LM8271 

Sanyo 

LM8272 

Sanyo 

LM8371 

Sanyo 

LM8372 

Sanyo 

LM8471 

Sanyo 

LM8972 

Sanyo 

(Continued) 



Games, T.V.; T.V. Game to Cassette Deck Interface 
AY3-8920 Gl 


20 


30 


40 


50 


60 


SAD512 

SAD1024A 


Reticon 

Reticon 


Organ, Electronic Attenuator 

XR13600 

MC3340 


Exar (933) 

Motorola 

(Continued) 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 


170 


180 


190 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Consumer Circuits (Cont’d) 


Function Device 

Source 

Line 

Function Device 

Source 


Line 

Function Device 

Source 

Line 

Consumer Circuits 

(Cont’d.) 


Consumer Circuits 

(Cont’d.) 


Consumer Circuits 

(Cont’d.) 


Organ, Rhythm Circuit 

M252 

(Cont'd.) 

SGS 


Security Systems Detector 

L911 

SiHconix 

(1135) 


Switches, Capacitive Touch Input (keyboard encoder 
and prioritizer) 

130 

M253 

SGS 


Smoke Detector 

MEM4962 

MEM4963 





II 


M254 

M255 

SGS 

SGS 


Gl 

Gl 



Tachometer Circuit 

LM2907 - 

National 


Organ, Serial to Parallel Converter, 33-Bits 

MM5559 National 


MD4301 

MD4302 

MD4303 

Mitel 

Mitel 

Mitel 


70 

LM2917 

AN603 

SN76810 

National 

Panasonic 

Tl 


Organ, Top Octave Generator 
S50240 

S50241 

S50242 

S50243 

S50244 

S50245 

EA5240 






AMI 

AMI 

AMI 

AMI 

AMI 

AMI 

EA 

10 

MD4304 

MC14461 

MCI 4462 

Mitel 

Motorola 

Motorola 



Tape Recorder Audio System; electronic switching 
between record and playback 

LM1818 National 

140 


MC14463 

MCI 4464 

MCI 4465 

LM1801 

Motorola 

Motorola 

Motorola 

National 



Tape Recorder System (motor speed control, 
automatic stop, dc manual stop, biasing and erasing 
oscillator) 

TDA7770 SGS 


EA5241 

EA5242 

AY1-0212 

EA 

EA 

Gl 


NF5301 

SFF25309 

SM1 10 

National 

NPC 

Siliconix 

Siliconix 

Supertex 

Supertax 

Supertex 

SSS 

SSS 


80 

Tape Recorder Controller (mode change, abscence 
recording) 

TC9121 Toshiba 


AY1-0212A 

AY3-0214 

AY3-0215 

Gl 

Gl 

Gl 

20 

SD1 

SD2 

SD3 



Tape Recorder System (power amps, preamp with 

ALC, meter driver, mute control) 

TA7224 Toshiba 

150 

AY3-0216 

MK50240 

MK50241 

Gl 

Mostek 

Mostek 


SCL5331 

SCL5331A 



Tape Recorder System (power amp] preamp with 

ALC, meter driver) 



Sonar Transceiver 

LM1812 







MKbU242 

MM5555 

Mostek 

National 


National 



Tape Recorder System (head, MIC, headphone, buffer, 


MM5556 

MM5832 

MM5833 

MM5891 

National 

National 

National 

National 


Sound Generator 

CS158 

CS258 

AY3-8910 

Cherry 

Cherry 

Gl 


90 

TA7617 

Toshiba 


30 



Tape Deck Key Controller 

M54410 

Mitsubishi 


NC1183 

Nitron 


AY3-8912 

Gl 



Telephone. See Linear - Telecommunication Circuits 


NC1184 

LM8071 

Nitron 

Sanyo 


ICM7219 

SN76477 

Intersil 

Tl 



Thermo Controller (for air conditioners, refrigerators, 
etc.) 

160 

I Organ, Voltage Controlled Filter, Four Stage 


SSB Detector 




TA7165 

Toshiba 


I SSM2040 

SSM (565) 


SL623C 

Plessey 



Thermometer Circuit, Digital (-40 to 0°C) 


I Peak Power Meter Driver, Dual (for hi-fi stereo) 


SL624C 

Plessey 



AY3-1270 

Gl 


TA7318 

Toshiba 


Synthesizers. See Linear - Phase Locked 


100 

Timers. See Appliance Timers, Clock, Watch circuits in 


Plunger Driver 

TA7226 



Loop/Synthesizer Circuits 




this section ana unear- iimers 



' Toshiba 


Switches, Capacitance or Touch Sensing 

(648) 

(648) 

(652) 

(648) 

(648) 


Tuning Voltage Stabilizer, for use with variable 


Protector Circuit (overcurrent detection for OCL and 
speaker) 

TA7317 Toshiba 

40 

S9260 

S9261. 

59262 

59263 

AMI 

AMI 

AMI 

AMI 


capacuance oiooes 

TAA550 

TCA530 

TCA750 

Signetics 

Signetics 

Signetics 

170 

Radio Receiver, Noise Inverter for car radios 


S9264 

AMI 


TAA550 

SGS 


1 TDA1068 

Telefunken 


S9265 

AMI 

(648) 


T.V. AF System 



Radio, Receiver, Counter/Display and Clock 

AY5-8100 Gl 

AY5-8102 Gl 


S9266 

HA1190 

HA1194 

SAS560 

SAS570 

SAS560 

AMI 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Siemens 

(652) 

110 

pA3064 

HA1108 

HA1126 

M5134 

t Fairchild 

Hitachi 

Hitachi 

Mitsubishi 


Remote Control Transmitters, Receivers. See Citizen 

Band and T.V. Remote Control 




M5135 

CA3139 

hisubishi 

Motorola 

180 

RF Amplifier/Mixer 

CA3005 

CA3006 

CA3049 

CA3127 

SD6000 

tRCA 

tRCA 

tRCA 

tRCA 

Signetics 

50 

SAS570 

SAS580 

SAS590 

SAS6800 

SAS6810 

TCA205 

SAS660 

SAS670 

SAS6600 

SAS6610 

SAS6700 

Siemens 

Siemens 

Siemens 

Siemens 

Siemens 

Siemens 

Telefunken 

Telefunken 

Telefunken 

Telefunken 

Telefunken 


120 

MCI 364 

LM3064 

|iPC423 

AN220 

AN221 

AN222 

AN320 

Motorola 

National 

NEC America 
Panasonic 

Panasonic 

Panasonic 

Panasonic 

RF Detector/Video Amplifier 

SL510 

SL511 

CA3068 

Plessey 

Plessey 

RCA 




AN321 

AN325 

AN326 

CA3044 

CA3064 

Panasonic 

Panasonic 

Paiasonic 

tRCA 

tRCA 

RCA 

Sanyo 

Sprague 

(Continued) 

190 

Servo Driver 

NE543 

NE544 

NE644 

Signetics 

Signetics 

Signetics 

60 

SAS6710 

U112 

U113 

U221 

Telefunken 

Telefunken 

Telefunken 

Telefunken 



CA3139 

LAI 364 

ULN-2264 



t Military Temperature Range (-55° to 125°C) * Typical Values 
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1C MASTER 

LINEAR-Consumer Circuits (Cont’d) 


Function Device 

Source 

Consumer Circuits 

(Cont’d.) 

T.V. AFT System 

(Cont'd.) 

SN76565 

Tl 

TA7070 

Toshiba 

T.V. Camera Sync. Generator I 

3262A 

Fairchild 

3262B 

Fairchild 

ZNA134 

Ferranti 

MM5320 

National 

MM5321 

National 

MN6060 

Panasonic 

S178 

Siemens 

TV, CATV Amplifers (hybrid) j 

AFT414 

Amperex 

AFT415 

Amperex 

AFT417 

Amperex 

AR419 

Amperex 

MHW559 

Motoroia 

MHW560 

Motorola 

MHW561 

Motorola 

MHW562 

Motorola 

MHW570 

Motorola 

MHW572 

Motorola 

MHW580 

Motorola 

MHW594 

Motorola 

MHW595 

Motoroia 

MHW1121 

Motorola 

MHW1127 

Motorola 

MHW1171 

Motorola 

MHW1172 

Motorola 

MHW1182 

Motorola 

MHW1221 

Motorola 

MHW1222 

Motorola 

MHW1341 

Motorola 

MHW1342 

Motorola 

MHW1343 

Motorola 

MHW1391 

Motorola 

MHW1392 

Motorola 

CA2100 

TRW 

CA2300 

TRW 

CA2301 

TRW 

CA2418 

TRW 

CA26(K) 

TRW 

CA2601 

TRW 

T.V. Channel Display (see also T.V. Tuning below) 

AY5-8300 

Gl 

AY5-8301 

Gl 

U143 

Teletunken 

T.V. Channel Display with Time I 

AY5-8310 

Gl 

AY5-8311 

Gl 

AY5-8320 

Gl 

AY5-8321 

Gl 

AY5-8322 

Gl 

AY5-8324 

Gl 

MM5318 

National 

MM5810 

National 

MM5841 

National 

MM58106 

National 

T.V. Channel Selection I 

M51231 

Mitsubishi 

M51232 

Mitsubishi 

M51233 

Mitsubishi 

juPCIOOg 

NEC America 

LB1500 

Sanyo 

LB1501 

Sanyo 

LB1515 

Sanyo 

SAS560 

Siemens 

(Continued) 



Consumer Circuits 

(Cont’d.) 


Consumer Circuits 

(Cont’d.) 


T.V. Channel Selection 

(Cont’d.) 


T.V. Chroma Circuits 

(Cont'd.) 


SAS570 

Siemens 


AN235 

Panasonic 


SAS580 

Siemens 

70 

AN236 

Panasonic 


SAS590 

Siemens 


AN237 

Panasonic 


TDA2620 

Signetics 


AN242 

Panasonic 


TDA2630 

Signetics 


AN281 

Panasonic 


TDA2631 

Signetics 


AN282 

Panasonic 


ML231 

Tl 


AN288 

Panasonic 


ML232 

Tl 


AN289 

Panasonic 


SN76701 

Tl 


AN342 

Panasonic 

lU 

SN76702 

T! 


AN343 

Panasonic 


SN76710 

Tl 


AN380 

Panasonic 


SN76721 

Tl 

80 

SL901 

Plessey 


SN76727 

Tl 


SL917 

Plessey 


TA7171 . 

Toshiba 


SL918 

Plessey 


TA7172 

Toshiba 


SL1327 

Plessey 


TA7177 

Toshioa 


TBA520 

Plessey 


TA7178 

Toshiba 


TBA530 

Plessey 


TA7315 

Toshiba 


TBA540 

Plessey 


T.V. Character Generator (indicates tuning voltage 


TBA560 

Plessey 

20 

scale and band info on screen) 



TBA990 

Plessey 


U191 

Telefuiken 


TCA800 

Plessey 





CA1398 

RCA 


T.V. Chroma Circuits 


90 

CA3066 

RCA 


pA746 

Fairchild 


CA3067 

RCA 


pA780 

Fairchild 


CA3070 

RCA 


fiA781 

Fairchild 


CA3071 

RCA 


HA787 

Fairchild 


CA3072 

RCA 


fiA788 

Fairchild 


CA3121 

RCA 


TAA630 

Fairchild 








CA3125 

RCA 

30 

TBA510 

Fairchild 


CA3126 

RCA 


TBA520 

Fairchild 


PAOHOO 

DPA 


TBA540 

Fairchild 


OAoi^o 

mwA 

DPA 


TBA560 

Fairchild 

100 

CA31 35 

nOA 


TBA990 

Fairchild 


CA3137 

RCA 


TDA2510 

Fairchild 


CA3143 

RCA 


TDA2521 

Fairchild 


CA3144 

RCA 


TDA2522 

Fairchild 


CA3151 

RCA 


TDA2530 

Fairchild 


CA3170 

RCA 


TDA2560 

Fairchild 


CA3172 

RCA 


HA11247 

Hitachi 


CA3221 

RCA 

40 

HA11412 

Hitachi 


LA1366N 

Sanyo 


HA11580 

Hitachi 


LAI 367 

Sanyo 


M5190 

Mitsubishi 

110 

U1368 

Sanyo 


M5192 

Mitsubishi 


U1369 

Sanyo 


M5193 

Mitsubishi 


LA1373 

Sanyo 


M5194 

Mitsubishi 


LAI 374 

Sanyo 


MCI 323 

Motorola 


U1375 

Sanyo 


MCI 324 

Motorola 


LAI 376 

Sanyo 


MCI 327 

Motorola 


LAI 390 

Sanyo 


MC1398 

Motorola 


LAI 397 

Sanyo 


MC1399 

Motorola 


TDA2140 

SGS 

50 

LM746 

National 


TDA2150 

SGS 


LM1828 

National 

120 

TDA2160 

SGS 


LM1848 

National 


TAA6301 

Siemens 


LM3067 

National 


TDA2522 

Siemens 


LM3070 

National 


TDA2530 

Siemens 


LM3071 

National 


TDA2560 

Siemens 


LM3126 

National 


MCI 327 

Signetics 


TBA510 

National 


MC1399 

Signetics 


TBA530 

National 


TAA630 

Signetics 


TBA540 

National 


TBA327 

Signetics 

60 

TBA560 

National 


TBA395 

Signetics 


TBA990 

National 

130 

TBA396 

Signetics 


fiPC562 

NEC America 


TBA500 

Signetics 


ftPC580 

NEC America 


TBA510 

Signetics 


;iPC1380 

NEC America 


TBA520 

Signetics 


AN225 

Panasonic 


TBA530 

Signetics 


AN227 

Panasonic 


TBA540 

Signetics 


AN234 

Panasonic 


TBA550 

Signetics 



(Continued) 



(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Consumer Circuits (Cont’d) 


Function Device 

Source 

Consumer Circuits 

(Cont’d.) 

T.V: Chroma Circuits 

(Cont’d.) 

TBA560 

Signetics 

TBA990 

Signetics 

TCA640 

Signetics 

TCA650 

Signetics 

TCA660 

Signetics 

TCA800 

Signetics 

TDA2500 

Signetics 

TDA2510 

Signetics 

TDA2520 

Signetics 

TDA2522 

Signetics 

TDA2523 

Signetics 

TDA2530 

Signetics 

TDA2560 

Signetics 

TDA2670 

Sigietics 

TBA395 

Sprague 

TBA396 

Sprague 

TDA1327 

Sprague 

ULN-2124 

Sprague 

ULN-2127 

Sprague 

ULN-2216 

Sprague 

ULN-2217 

Sprague 

ULN-2218 

Sprague 

ULN-2219 

Sprague 

ULN-2224 

Sprague 

ULN-2228 

Sprague 

ULN-2229 

Sprague 

ULN-2261 

Sprague 

ULN-2268 

Sprague 

ULN-2293 

Sprague 

ULN-2269 

Sprague 

ULN-2298 

Sprague 

TBA520 

Telefunken 

TBA530 

Telefunken 

TBA540 

Telefunken 

TBA560 

Telefunken 

TBA990 

Telefunken 

TDA2140 

Telefunken 

TDA2150 

Telefunken 

TDA2151 

Telefunken 

TDA2160 

Telefunken 

TDA2161 

Telefunken 

SN76242 

Tl 

SN76243 

Tl 

SN76246 

Tl 

SN76267 

Tl 

SN76298 

Tl 

TA7141A 

Toshiba 

TA7148 

Toshiba 

TA7149 

Toshiba 

TA7150 

Toshiba 

TA7161 

Toshiba 

TA7167 

Toshiba 

TA7168 

Toshiba 

TA7169 

Toshiba 

TA7173 

Toshiba 

TA7174 

Toshiba 

TA7192 

Toshiba 

TA7193 

Toshiba 

T.V. Color Bar Generator 


MM5332 

National 

NE549 

Signetics 

TV Color Control for VIR broadcasts 


HA11409 

Hitachi 

MN5330 

Panasonic 


Function Device 

Source 

Consumer Circuits 

(Cont’d.) 

T.V. Convergence Circuit 


HA1146 

Hitachi 

HA1147 

Hitachi 

HA1148 

Hitachi 

T.V. Frequency Synthesis Control (converts tuning 
data into frequency information for SDA10O system) 

1 SM564 

Siemens 

T.V. Games, see Games, T.V. 

T.V. Horizontal Processor 


HA1391 

Fairchild 

(iA1394 

Fairchild 

TBA920 

Fairchild 

TBA120S 

Fairchild 

TDA2590 

Fairchild 

TDA2591 

Fairchild 

HA1160 

Hitachi 

MCI 391 

Motorola 

MCI 394 

Motorola 

LM1391 

National 

LM1394 

National 

TBA920 

National 

fiPC570 

NEC America 

SL451 

Plessey 

TBA920 

Plessey 

TBA940 

Plessey 

TBA950 

Plessey 

CA1391 

RCA 

CA1394 

RCA 

CA3147 

RCA 

CA920A 

RCA 

LAI 384 

Sanyo 

TDA1180 

SGS 

TDA1280 

SGS 

TDA2590 

Siemens 

TBA720A 

Signetics 

TBA920 

Signetics 

TDA2571 

Signetics 

TDA2573 

Si^etics 

TDA2581 

Signetics 

TDA2590 

Signetics 

ULN-2291 

Sprague 

ULN-2294 

Sprague 

SN76525 

Tl 

TA7151 

Toshiba 

T.V. Horizontal & Vertical Prpcessor 


HA11218 

Hitachi 

HA11235 

Hitachi 

LM1880 

National 

AN202 

Panasonic 

AN232 

Panasonic 

AN332 

Panasonic 

AN334 

Panasonic 

LA1381 

Sanyo 

LAI 382 

Sanyo 

TCA511 

SGS 

NE2622 

Signetics 

LM1880 

Signetics 

1 T.V. Input Encoder (for sets without remote control) 

U190 

Telefunken 

T.V. Picture Sharpness 


M51380 

Mitsubislii 

M51381 

Mitsubishi 

TA7126 

Toshiba 

TA7135 

Toshiba 


Function 


Source 


Line 


T.V. Contrast Control 

TA7134 


Toshiba 


10 


20 


30 


40 


50 


60 


T.V. Remote Control (also for other remote control 
applications) 

S2600 AMI (467) 

(Continued) 


Consumer Circuits (Cont’d.) 


70 


80 


90 


100 


110 


T.V. Remote Control (also for 
applications) 

S2601 

52742 

52743 

HA9706 

pABim 

AY5-8410 

AY5-8411 

AY5-8420 

AY5^50 

AY5-8460 

AY5^61 

AY3-8470 

AY3-8475 

SAA1024 

SAA1025 

M51240 

M51480 

M51481 

MC14422 

MC6525 

MC6526 

MC6527 

LM1812 

MM53102 

MM53103 

MM53112 

MM53116 

ML920 

SL490 

CA3013 

CA3014 

CA3035 

M054 

M055 

Ml 024 

Ml 025 

SI 75 

SAB3209 

SAB3210 

SAB3270 

SAB4209 

SAFI 031 

SAFI 032 

U318M 

U321M 

U327 

U334 

SN76730 


other remote control 

(Cont’d.) 
AMI (467) 

AMI (471) 

AMI (471) 

FaircNId 
Fairchild 
Gl 
Gl 
Gl 
Gl 
Gl 
Gl 
Gl 
Gl 
Gl 
Gl 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Motorola 

Motorola 

Motorola 

Motorola 

National 

National 

National 

National 

National 

Plessey 

Plessey 

RCA 

RCA 

tRCA 

SGS 

SGS 

SGS 

SGS 

Siemens 

Siemens 

Siemens 

Siemens 

Siemens 

Signelics 

Signetics 

Telefunken 

Telefunken 

Telefunken 

Telefunken 

Tl 


120 


130 


T.V. Signal Processor (Jungle Circuit) 

MCI 344 Motorola 

LM1845 National 

AN228 Panasonic 

AN229 Panasonic 

AN230 Panasonic 

AN231 Panasonic 

AN249 Panasorw: 

AN328 Panasonic 

AN331 Panasonic 

AN349 Panasonic 

AN350 Panasonic 

TBA550 Plessey 

CA3120 RCA 

CA3142 RCA 

LAI 388 Sanyo 

LA3181 Sanyo 

LA3182 Sanyo 

LA3187 Sanyo 

TBA311 SGS 

(Continued) 


140 


150 


160 


170 


180 


190 


200 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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IC MASTER 

LINEAR-Consumer Circuits (Cont’d) 


flC 

< 

lU 

z 


Function Device 

Source 

Consumer Circuits 

(Cont’d.) 

T.V. Signal Processor (Jungle Circuit) (Cont’d.) 

TBA550 

Signetics 

TBA890 

Signetics 

TBA900 

Signetics 

TDA2680 

Signetics 

TDA2690 

Signetics 

ULN-2125 

Sprague 

SN76524 

Tl 

SN76544 

Tl 

SN76545 

Tl 

T.V. Sound Circuit 


(1A3065 ■ 

Fairchild 

TDAi190 

Fairchild 

TDA1190Z 

Fairchild 

HA1124 

Hitachi 

HA1125 

Hitachi 

HA1364 

Hitachi 

M5143 

Mitsubishi 

M5144 

Mitsubishi 

M5147 

Mitsubishi 

MC1331 

Motorola 

MC1351 

Motorola 

MC1357 

Motorola 

MC1358 

Motorola 

TDA1190 

Motorola 

LM1351 

National 

LM1808 

National 

LM2111 

National 

LM2113 

National 

LM3065 

National 

TBA120 

National 

mPC558 

NEC America 

HPC575 

NEC America 

HPC576 

NEC America 

AN239 

Panasonic 

AN206 

Panasonic 

AN240 

Panasonic 

AN241 

Panasonic 

AN255 

Panasonic 

AN341 

Panasonic 

AN340 

Panasonic 

SL432 

Plessey 

SL437 

Plessey 

TAA570 

Plessey 

TAA661 

Plessey 

TBA120 

Plessey 

TBA750 

Plessey 

CA1190 

RCA 

CA2111 

tRCA 

CA3041 

RCA 

CA3042 

RCA 

CA3043 

tRCA 

CA3065 

RCA 

CA3075 

tRCA 

CA3134 

RCA 

LA1363 

Sanyo 

LAI 365 

Sanyo 

TDA1190 

SGS 

TDA2190 

SGS 

TBA120 

Siemens 

TDA2840 

Siemens 

TBA120S 

Signetics 

TBA120U 

Signetics 

TBA750 

Signetics 

TDA2610 

Signetics 

ULN2111 

Signetics 

ULN2211 

Signetics 

TDA1190 

Sprague 

ULN-2111 

Sprague 


(Continued) 


Consumer Circuits 

(Cont’d.) 

T.V. Sound Circuit 

(Cont'd.) 

ULN-2211 

Sprague 

ULN-2212 

Sprague 

ULN-2290 

Sprague 

TBA120 

Teletunken 

SN76643 

Tl 

SN76651 

Tl 

SN76660 

Tl 

SN76665 

Tl 

SN76666 

Tl 

SN76688 

Tl 

TA7051 

Toshiba 

TA7072 

Toshiba 

TA7073A 

Toshiba 

TA7130 

Toshiba 

TA7146 

Toshiba 

TA7176 

Toshiba 

TA7314 

Toshiba 

I T.V. Timer, Programmable I 

MM53100 

National 

MM53105 

National 

I T.V. Tone Control I 

I TA7125 

Toshiba | 

T.V. Touch Tuner. See also Switches, Capacitance 

above. 

ML231 

Plessey 

ML232 

Plessey 

TDA2620 

Signetics 

TDA2630 

Signetics 

TDA2631 

Signetics 

SAS660 

Telefunken 

SAS670 

Telefunken 

1 T.V. Touch Tuner Control Interface I 

ML236 

Plessey 

ML237 

Plessey 

ML238 

Plessey 

ML239 

Plessey 

1 T.V. Tuner Controller I 

SH1549 

Fairchild 

AY3-8203 

Gl 

MEM4956 

Gl 

T1002 

Gl 

Til 02 

Gl 

T1201 

Gl 

U193 

Telefunken 

1 T.V, Tuning Indicator I 

AY3-8330A 

Gl 

AY3-8331 

Gl 

AY3-8335 

Gl 

1 T.V. Tuning System I 

Economega 

Gl 

Omega 

Gl 

SDA100 

Siemens 

1 T.V. Vertical Deflection I 

TDA1170 

Fairchild 

TDA1270 

Fairchild 

MCI 393 

Motorola 

fiPC1031 

NEC America 

AN232 

Panasonic 

AN332 

Panasonic 

AN334 

Panasonic 

LA1383 

Sanyo 

TDA1170 

SGS 

TDA1270 

SGS 

TDA1370 

SGS 

TDA2600 

Signetics 

(Continued) 


Function Device 

Source 

Line 

Consumer Circuits 

(Cont’d.) 


T.V. Vertical Deflection 

(Cont’d.) 


TA7152 

Toshiba 


T.V. Video Circuits 



TBA970 

Fairdiiid 


HA1152 

Hitachi 

140 

HA11220 

Hitachi 


HA11221 

Hitachi 


HA11422 

Hitachi 


M5169 

Mitsubishi 


M5181 

Mitsitehi 


M5183 

Mitsubishi 


M5184 

Mitsubishi 


M5185 

Mitsubishi 


M5186 

Mitsubishi 


M5187 

Mitsubishi 

150 

M5195 

Miteitishi 


M51247 

Mitsubishi 


M51248 

Mitsubishi 


MCI 330 

, Motorola 


MC1330A1 

Motorola 


MC13330A2 

Motorola 


MCI 331 

Motorola 


MCI 349 

Motorola 


MCI 350 

Motorola 


MCI 352 

Motorola 

160 

MCI 372 

Motorola 


XC1373 

Motorola 


LM1807 

National 


LM1889 

National 


TBA440 

National 


HPC595 

NEC America 


mPC596 

NEC America 


AN239 

Panasonic 


AN245 

Panasonic 


AN246 

Panasonic 

170 

AN247 

Panasonic 


AN248 

Panasonic 


AN279 

Panasonic 


AN349 

Panasonic 


AN350 

Panasonic 


SL437 

Ressey 


SL456 

Ressey 


SL457 

Plessey 


TBA440 

Plessey 


TCA270 

Plessey 

180 

TDA440 

Plessey 


CA270 

RCA 


CA1352 

RCA 


CA3068 

RCA 


CA3136 

RCA 


LA1352 

Sanyo 


LA1353 

Sanyo 


TBA1440 

Siemens 


TBA1441 

Siemens 


TDA5500 

Siemens 

190 

TBA440 

Signetics 


TBA1440 

Signetics 


TBA1440G 

Signetics 


TBA1441 

Signetics 


TCA270 

Signetics 


TCA540 

Signetics 


TDA2540 

Signetics 


TDA2541 

Signetics 


TDA440 

SGS 


TDA440 

Telefunken 

200 

TDA4400 

Telefunken 


TDA4410 

Telefunken 


TDA4420 

Telefuiken 


TDA4421 

Telefunken 



(Continued) 



t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Consumer Circuits (Cont’d) 


Function Device 

Source 

Line 

Function Device 

Source 

Consumer Circuits 

(Cont’d.) 


Consumer Circuits 

(Cont’d.) 

T.V. Video Circuits 

(Cont’d.) 


Watch, Digital (See also Digital-CMOS 

TDA4430 

Telefunken 


Oscillators/Dividers) 

(Cont’d.) 

SN76600 

T1 


HC42022 

Hitachi 

SN76644 

Tl 


HC42030 

Hitachi 

SN76650 

T1 


HC43032 

Hitachi 

TC5003 

Toshiba 


HC43802 

Hitachi 

TA7069 

Toshiba 


HC43803 

Hitachi 

TA7074 

Toshiba 


300 

Hughes 

TA7075 

Toshiba 


359 

Hughes 

TA7076 

Toshiba 

10 

371 

Hughes 

TA7124 

Toshiba 


398 

Hughes 

TA7145 

Toshiba 


5810 

Intel 

TA7147 

Toshiba 


ICM1424 

Intersil 

TA7162 

Toshiba 


ICM1424M 

ICM7200 

Intersil 

Intersil 

T.V. Video Pulse Generator 



Siemens 


ICM7202 

Intersil 

SI 78 


ICM7203 

Intersil 

Video Tape Recorder 



ICM7204 

Intersil 

HA11701 

Hitachi 


ICM7210 

Intersil 

HA11702 

Hitachi 


ICM7210C 

Intersil 

HA11703 

Hitachi 

20 

. 1CM7210M 

Intersil 

HA11704 

Hitachi 


1CM7210MC 

Intersil 

HA11705 

Hitachi 


ICM7214 

Intersil 

HA11706 

Hitachi 


ICM7214M 

Intersil 

HA11707 

Hitachi 


ICM7220 

Intersil 

AN301 

Panasonic 


ICM7220B 

Intersil 

AN302 

Panasonic 


ICM7220M 

Intersil 

AN303 

Panasonic 


ICM7220MA 

Intersil 

AN304 

Panasonic 


1CM7220MC 

Intersil 

AN305 

Panasonic 


ICM7221 

Intersil 

AN306 

Panasonic 

30 

ICM7222 

Intersil 

AN307 

Panasonic 


MP7145 

Miao Power 

AN316 

Panasonic 


MP7155 

Micro Power 

AN318 

Panasonic 


MP7175 

Micro Power 

AN605 

Panasonic 


MCI 4440 

Motorola 

TDA2700 

Signetics 


MC14470 

Motorola 

TDA2710 

Signetics 


MCI 4478 

Motorola 

TDA2720 

Signetics 


MC14479 

Motorola 

TDA2730 

Signetics 


MC14480 

MCC14471 

Motorola 

Motorola 

Video Tape Recorder Timer 



Gl 


MCC14472 

Motorola 

VTR3300 

40 

MCC14479 

Motorola 

Watch-Alarm 



MCI 4480 

Motorola 

ICM7220A 

Intersil 


MCC14481 

Motorola 

ICM7221 

Intersil 


MM58104 

National 

1CM7222 

Intersil 


MM58115 

National 

MSM5516 

OKI 


MM58117 

National 

CD22007-2 

RCA 


MM58118 

National 

SY5009 

Synertek 


MM58119 

National 

Watch, Analog (See also Digital-CMOS 
Oscillators/Dividers) 

HC43850 Hitachi 

50 

MM581 20 

MM5829 

MM5860 

National 

National 

National 

ICM7047 

Intersil 

MM58601 

National 

MCI 4450 

MC14451 

Motorola 

Motorola 


MM5880 

MM58801 

National 

National 


MM5882 

National 

fiPD809 

SY5008 

NEC America 

Synertek 


MM5885 

MM5886 

National 

National 

Watch, Digital (See also Digital-CMOS 


MM58127 

National 

Oscillators/Dividers) 



MM58128 

National 

S1424A 

AMI 


MM58129 

National 

S1424C 

AMI 


MM58130 

National 

S1427A 

AMI 

60 

MM58190 

National 

S2732 

AMI 


MM58192 

National 

SI 0305 

AMI 


MM58193 

National 

HD04821 

Harris 


fiPOeiO 

NEC America 

HD04822 

Harris 


jiP0819 

NEC America 

HD04823 

Harris 


)iPD824 

NEC America 

HD04830 

Harris 


pPD826 

NEC America 

HD04831 

Harris 


HPD828 

NEC America 


. (Continued) 



(Continued) 

t Military Temperature Range (-55° to 125°C) 

* Typical Values 


Device 


Source 


70 


80 


90 


100 


Consumer Circuits (Cont’d.) 

Watch, Digital (See also Digital-CMOS 

Osdllators/Dividers) (Ckxifd.) 

nPD829 NEC America 

nPD844 NEC America 

5024 Nortec 

5055 Nortec 

MSM5513 OKI 

USM5514 OKI 

MSM5515 OKI 

MSM5970 OKI 

MN6050 Panasonic 

MN6051 Panasonic 

MN6052 Panasonic 

MN6053 Panasonic 

MN6070 Panasonic 

MM6090 Panasonic 

MN6091 Panasonic 

MN6092 Panasonic 

MS680 RTC 

MS681 RTC 

MS682 RTC 

MS683 RTC 

CD22001 RCA 

CD22003 RCA 

CD22006 RCA 

SCL5450 SSS 

SCL5451 SSS 

SCL54301 SSS 

SCL54302 SSS 

SCL54303 SSS 

SY5001 Synertek 

SY5002 Synertek 

SY5007 Synertek 


Watch, Digital-Calculator 
MM58101 
MM58102 


Watch-Message 


325 

328 


Stopwatch 


110 


400 

ICM7045 

ICM7205 

ICM7215 

C1200 

CD22008-1 

DF213 

DF214 


Watch/stopwatch 


120 


ICM7220C 

MM5890 

SY5009 


130 


National 

National 


Hughes 

Hughes 


Hughes 

Intersil 

Intersil 

Intersil 

LSI Comp 

RCA 

Siliaxiix 

Siliconix 


(494) 


Intersil 

National 

Synertek 


140 


150 


160 


170 




180 
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UNEAR-Followers 



Bias 

Current 

na25”C 

Offset 
Voltage 
mv 25'C 

Voltage 

Drift 

fiv/"C 

Unity Gain 
Bandwidth 
MHz min 

Slew 

Rate 

V/(lS 

Output 

V @ma 

Supply 

Range 

Comments 

Device 

Source * 

Followers 


0.1 

10 

25* 

100* 

1000 

9 @90 

+5 to +20 

Fast Follower 

LH0033 

t National 


50 

400 

200 

3000 

10 @200 

±11 to +18 

Very Fast, FET 

9963 

tOEl 

0.15 

20 

25* 

100* 

1000 

9 @90 

+5 to ±20 

Fast Follower 

LH0033C 

National 

0.2 

25 

300* 

200* 

2000 

10 @200 

±5 to +20 

Very Fast Follower 

LH0063 

t National 


50 

300* 

200* 

2000 

10 @200 

±5 to +20 

Very Fast Follower 

LH0063C 

National 

0.2* 

50 

300* 

300* 

2000 

10 @200 

+5 to ±20 

Gain 0.094 (50 ohm) 

3553 

t Burr-Brown (920) 

0.3 

1.0 

10 

8.0* 

12 

10@10 

+5 to +18 

High Speed Follower 

BUF-02A 

tPMI 









BUF-02E 

PMI 

0.5 

3.0 

20 

8.0* 

9 

10@10 

+5 to +18 

High Speed Follower 

BUF-02B 

tPMI 









BUF-02F 

PMI 

1.0 

10.0 

- 

- 

4* 

12@2 

+5 to ±18 

Follower 

TCA410A 

Signetics 

3 

4.0 

6* 

12* 

30* 

10@1 

+5 to +18 

Follower, replaces 102 

SG210 

Silicon G 




20* 

30* 

10 @ 1 

+5 to +18 

Follower, replaces 102 

LM210 

AMD 









LM210 

National 








Dual 210 Follower 

LH2210 

National 



10* 

20* 

30* 

10 @ 1 

+5 to +18 

Follower, replaces 102 

110 

t Intersil 









210 

Intersil 



12* 

12* 

30* 

10 @1 

+5 to +18 

Follower, replaces 102 

SG1 10 

t Silicon G 




20* 

30* 

10 @ 1 

+5 to +18 

Follower, replaces 102 

LM110 

tAMD 









pAIIOM 

t Fairchild 









LM110 

t National 








Dual 110 Follower 

LH2110 

Intersil 









LH2110 

t National 


10.0 

— 

— 

4* 

12 @2 

+5 to +18 

Follower 

TCA410B 

Signetics 









TCA410D 

Signetics 

5 

20.0 

100 

200 

1000 

10 @500 

±11 to +18 

Fast, High Current 

9911 

tOEl 

7.0 

■ 0.1 

3 

0.6* 

0.17* 

10@15 

+3 to +18 

Precision Follower 

BUF-01A 

tPMI 









BUF-01E 

PMI 


0,2 

5 

0.6* 

0.17* 

10@ 15 

+3 to +18 

Precision Follower 

BUF-01B 

tPMI 









BUF-01F 

PMI 

7 

7,5 

10* 

12* 

30* 

10 @ 1 

+5 to +18 

Follower, replaces 102 

SG310 

Silicon G 




20* 

30* 

10 @ 1 

+5 to +18 

Follower, replaces 102 

LM310 

AMD 









pA310C 

Fairchild 









310 

Intersil 









LM310 

Motorola 









LM310 

National 








Dual 310 Follower 

LH2310 

Intersil 









LH2310 

t National 

10 

5.0 

6* 

8* 

10* 

10@ 1 

±15 

Follower 

SGI 02 

t Silicon G 




10* 

10* 

10 @ 1.25 

+12 to +18 

Follower 

LM102 

t National 




20* 

20* 

10 @ 1.25 

+5 to +18 

Follower 

LM202 

AMD 




— 

— 

10 @ 1.25 

+15 

Follower 

pA102M 

t Fairchild 









102 

t Intersil 



12* 

20* 

20* 

10 @ 1.25 

±5 to ±18 

Follower 

LM102 

tAMD 

15 

10,0 

15* 

8* 

10* 

10 @ 1 

±15 

Follower 

SG202 

Silicon G 




10* 

10* 

10 @ 1.25 

±12 to ±18 

Follower 

LM202 

National 




- 

- 

10 @ 1.25 

±15 

Follower 

202 

Intersil 

20 

20.0 

100 

60 

2000 

10 @ 100 

+6 to +18 

Very Fast Follower 

9910 

tOEl 

30 

15.0 

20* 

8* 

10* 

10 @ 1 

+15 

Follower 

SG302 

Silicon G 




10* 

10* 

10 @ 1.25 

+ 1210 +18 

Follower 

LM302 

National 




20* 

20* 

10 @ 1.25 

+5 to +18 

Follower 

LM302 

AMD 




— 

— 

10 @1.25 

+ 15 

Follower 

pA302C 

Fairchild 









302 

Intersil 

See also Linear-Amplifiers, Special Purpose - Current Amplifiers 



t Military Temperature Range (-55' to 125°C) ‘ Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers 


General Purpose 


The 101 A series consists of the 101 A 

(-55°C to 

125°C), the 201 A {-25°C to 85°C) and the 301 

(0°C to 70°C). These units require an external 

compensation capacitor which permits the bandwidth 

to be optimized for particular applications. 

LM101A 

AMD 

ADI 01 A 

AD 

fiAIOIA 

Fairchild 

101A 

Intersil 

LM101A 

Motorola 

LM101A 

National (1035) 

CA101A 

RCA 

LM101A 

Raytheon 

LM101A 

Signetics 

SG101A 

Silicon G 

LM101A 

T1 

TA7506 

Toshiba 

The performance of the 741 series is similar to the 

101. These units include internal compensation to 

make the device stable and to eliminate the need for 

an external capacitor. 


741 

AMD 

AD741 

AD 

HA741 

Fairchild 

HA17741 

Hitachi 

1CL741 

Intersil 

MC1741 

Motorola 

LM741 

National (1035) 

HPC741 

NEC America 

SFC2741 

NPC 

OP-02 

PMl 

PM741 

PMI 

SSS741 

PMl 

CA741, 

RCA 

RC741 

Raytheon 

SG741 

Silicon G 

HA741 

Signetics 

TDA0741 

Signetics 

HA741 

Tl 

TA7504 

Toshiba 

Dual Amplifiers. The 1458 (0°C to 70°C) and the 

1558 (-55°C to 125°C) offer approximately the same 

performance as the 741 . Compensation is built in. 

1458 

AMD 

XR1458 

Exar 

/iA1458 

Fairchild 

HA171458 

Hitachi 

MCI 458 

Motorola 

LM1458 

National 

HPC1458 

NEC America 

OP-14 

PMl 

PM1458 

PMl 

SSS1458 

PMl 

CA1458 

RCA 

RCi458 

Raytheon 

MCI 458 

Signetics 

SGI 458 

Silicon G 

MCI 458 

Tl 

FET Input. Bipolar/ JFET available in standard (155), 

wideband (156) and uncompensated (157) versions, 

premium performance (A and B suffixes), and various 

temperature ranges (1 55, 255, 355, etc are available.) 

Some versions approach the low cost of the units 

below. 


LF155 

AMD 

^tAF155 

Fairchild 

LF155 

Intersil 

LF155 

Motorola 

LF155 

National (1035) 


' (Continued) 




Device 

Source 

High Output Current 

2700 @ 24 

ICH8530C 

Intersil 


ICH8530M 

t Intersil 

2000 @30 

3572A 

Burr-Brown (920) 

2000 @24 

ICH8520C 

Intersil 


ICH8520M 

t Intersil 

1100@11 

833-21 

Beckman 


LH0021 

t National 

1000 @30 

3571A 

Burr-Brown (920) 

1000 @24 

ICH8510C 

Intersil 


ICH8510M 

t Intersil 

1000 @ 10 

LH0021C 

National 

500 @10 

LH0061 

t National 


LH0061C 

National 

200 @10 

fiA759 

t Fairchild 


HA759C 

Fairchild 

130 @13 

LH0041 

t National 


LH0041C 

National 

100 @10 

3554A 

Burr-Brown (920) 


3554B 

Burr-Brown (920) 


3554S 

Burr-Brown 


LH0003 

National 

100@- 

CA3094 

RCA 

75 @ 145 

3583 

Burr-Brown (920) 

60 @ 30 

3S80J 

Burr-Brown (920) 

50 @10 

9914 

OEI 


1430 

Teledyne P 

50 @5 

LH0005 

National 


LH0005A 

t National 

47 @ 14 

LH0020 

t National 


LH0020C 

National 

40 @4 

LHOOOSC 

National 

38@11 

CA3033A 

tRCA 


CA3047A 

RCA 

32 @8 

TAA851 

T^funken 


TAA865 

Telefuiken 

30 @70 

3581J 

Burr-Brown 

20@ 12 

TAA761 

Siemens 


TAA762 

t Siemens 


TAA765 

Siemens 


TAA2761 

Siemens 



(Contirwed) 


K 

< 

U 


t Military Temperature Range (-55° to 125"C) 


* Typical Values 
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LINEAR-Operational Amplifiers (Cont’d) 


ma@v 

Device 

Source 

High Output Current 

(Cont’d.) 

20@ 12 


(Cont’d.) 


TAA2762 

Siemens 


TAA2765 

Siemens 


TAA4761 

Siemens 


TAA4765 

Siemens 


TCA311 

Siemens 


TCA312 

Siemens 


TCA315 

Siemens 


TCA325 

Siemens 


TCA331 

Siemens 


TCA332 

t Siemens 


TCA335 

Siemens 

20 @ 10 

1 

9912 

tOEl 

1 20@8 


TAA861 

Siemens 


TAA862 

t Siemens 


TAA865 

Siemens 

1 18@g 


CA3033 

tRCA 

1 15 @ 145 


3582J 

Burr-Brown 


3584 

BuiT-Brown (920) 

1 15 @ 30 


LH0004C 

National 

ll5@10 


HA-2620 

t Harris (980) 


HA2620 

Intersil 



Unity Gain Slew Rate 




Unity Gain Slew Rate 


Line 

(v/jisec min) 

Device 

Source 


Line 

(v/psec min) Device 

Source 


High Speed 


High Speed 

(Cont’d.) 


2500 (g=5) 





50 

(Cont’d.) 



9909 

OEI 


30 

LM318 

Raytheon 


1000 





LM118 

tTI 



AM-500GC 

Date! 

(691) 


LM318 

Tl 



AM-SOOMC 

tOatel 

(691) 






9914 

OEI 






800(g=2) 

NE539 

Signetics 





10 

600 

9912 

tOEl 







9932 

OEI 






500 

1430 

Teledyne P 


40 




400 

LH.Q024 

t National 






350 

LH0032 

t National 





20 


LH0032C 

National 





300 

9916 

tOEl 







280 

HA-2530 

t Harris 

(974) 

50 




250 

HA-2535 

Harris 

(974) 






LH0024C 

National 







1435 

t Teledyne P 






250(g=5) 

9906 

tOEl 






200 

9908 

tOEl 







9917 

OEI 






100(g=3) 

HA-2520 

Harris 

(972) 

60 




100 

AD509K 

AD 







AD509S 

tAD 







3550K 

Burr-Brown 

(920) 





80 

AD509J 

AD 







3507J 

Burr-Brown 

(920) 






1322 

t Teledyne P 







1322-01 

Teledyne P 


70 




65 

3550J 

Bwr-Brown 

(920) 






3550S 

t Burr-Brown 

(920) 





50 

LM11& 

tAMD 







LM318 

AMD 







AD518 

AD 







AD518S 

tAD 







AD528 

AD 







AD528S 

tAD 


80 





AD581J 

AD 







AD581K 

AD 







nA118 

t Fairchild 







pA318 

Fairchild 







HA-2510 

t Harris 

(968) 






LH0062 

t National 







LH0062C 

National 







□11118 

t National 

(1035) 






LM318 

National 







SFC2118 

tNPC 


90 





SFC2318 

NPC 







LM118 

t Raytheon 








(Continued) 






t Military Temperature Range (-55“ to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers (Cont’d) 


Maximum 

Supply Voltage Device Source Line 


High Voltage 


+ 150 

3582J 

t Burr-Brovm 



3583 

Burr-Brown 

(920) 


3584 

Burr-Brown 

(920) 

±75 

3581J 

t Burr-Brown 


+40 

3571A 

t Burr-Brown 

(920) 


3572A 

t Burr-Brown 

(920) 


AM-484-2 

Datel 

(687) 


AM-464-2M 

t Datel 

(687) 


HA-2640 

t Harris 

(984) 


HA-2645 

Harris 

(984) 


MC1536 

t Motorola 



LH0004 

t National 



LH0004C 

National 



LM143 

t National 



LM243 

National 



LM144 

t National 



SGI 536 

Silicon G 



1332 

Teledyne P 


±35 

3580J 

Burr-Brown 

(920) 

±34 

MCI 436 

Motorola 



LM344 

National 



SGI 436 

Silicon G 


±30 

ICH8510C 

Intersil 



ICH8510M 

t Intersil 



ICH8520C 

Intersil 



ICH8520M 

t Intersil 



ICH8530C 

Intersil 



ICH8530M 

t Intersil 



MC1436C 

Motorola 



LM343 

National 



SG1436C 

Silicon G 



Current 

pa25"C Device 

Source 

lire 

Low Bias Current 



Rated values do not usually include thermal rise due 


to circuit operation. 



0.01 


40 

ICH8500A 

Intersil 


0.075 



AD515L 

AD 


3528C 

Burr-Brown (920) 


0.1 



3523L 

Burr-Brown (920) 


ICH8500 

Intersil 


0.15 



AD515K 

AD 


0.25 


50 

AD523L 

AD 


3523K 

Burr-Brown (920) 


0.3 



AD515J 

AD 


0.5 



AD523K 

AD 


3523J 

Burr-Brown (920) 


1.0 



AD523J 

AD 


3522L 

Burr-Brown (920) 

60 

ICL8007AC 

Intersil 


ICL8007AM 

t Intersil 


LH0052 

t National (1073) 


1439 

Teledyne P 


2.0 



3527B 

Burr-Brown (920) 


5.0 



ADM501 

AD 


ADM506 

AD 


AD506L 

AD 

70 

3522K 

Burr-Brown (920) 


3522S 

Burr-Brown (920) 


3527A 

Burr-Brown (920) 


3527C 

Burr-Brown (920) 


LH0052C 

National (1073) 


CA3080 

RCA 


CA3080A 

tRCA 


1425-01 

Teledyne P 


1425-02 

Teledyne P 



Voltage Drift 
(piv/'C Max) 

Device 

Source 

Low Drift 


0.1 


AM-490-2C 

Date! (690) 

|0.3 


AM-490-2B 

Datel (690) 


HA-2904 

Harris (996) 

0.5 




AD504M 

AD 


AD510L 

AD 


AD517L 

AD 


3510C 

Burr-Brown (920) 


LH0044A 

t National (1073) 


LH0044AC 

National (1073) 


LH0044B 

National (1073) 


OP-05A 

PMI 

1 0.6 


SSS725A 

tAMD 


AM-490-2M 

t Datel (690) 


(iA714 

t Fairchild 


HA-2900 

t Harris (996) 


OP-05E 

PMI 


OP-07A 

tPMI 


SSS725A 

tPMI 


SSS725E 

PMI 

1 1.0 i 


AD504L 

AD 


AD504S 

tAD 


AD510K 

AD 


AD510S 

tAD 


AD517K 

AD 


AD517S 

tAD 


3500E 

Burr-Brown (920) 


3510B 

Burr-Brown (920) 


3510S 

t Burr-Brown (920) 


3521L 

Burr-ENown (920) 


AM-490-2A 

Datel (690) 


ftA725A 

t Fairchild 


ftA725E - 

Fairchild 


LH0044 

t National (1073) 


LH0044C 

National (1073) 


LM725A 

National 


SSS725 

tPMI 


SSS725B 

PMI 


OP-05 

tPMI 

1 1.0 (Dual Unit) 


OP-10 

tPMl 


OP-10A 

tPMI 


OP-10E 

PMI 

13 


pA174 

t Fairchild 


fiA714E 

Fairchild 


OP-07 

fPMI 


OP-07E 

PMI 

I 1.5 ■ 1 


3510A 

Burr-Brown (920) 


OP-05C 

PMI 


OP-20B 

PMI 


OP-20F 

PMI 


SSS725C 

PMI 

1 1 .5 (Dual Unit) 


OP-10C 

PMI 

ll:6 


fiA714C 

Fairchild 


OP-07C 

PMI 

|2.0 

L 

3527C 

Burr-Brown (920) 


flC 

< 

Ul 

z 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


LINEAR-Operational Amplifiers (Cont’d) 


flC 

< 

lU 

31b 


Supply Current 
(ia@+15v Device 

Source 


Low Power 

Programmable 



The current drain limits of these units are 


approximately 10-300 pa. 



pA776 

t Fairchild 


pA776C 

Fairchild 


HA-2720 

Harris 

(990) 

HA-2725 

Harris 

(990) 

4250 

t Intersil 


4250C 

Intersil 


ICL8021C 

Intersil 


ICL8021M 

t Intersil 


MCI 776 

t Motorola 


MC1776C 

Motorola 


MC3476 

Motorola 


LM4250 

t National 


LM4250C 

National 


CA3078 

tRCA 


CA3078A 

tRCA 


CA3094 

tRCA 


CA3094A 

tRCA 


CA3094B 

tRCA 


CA6078A 

tRCA 


SGf250 

t Silicon G 


SG2250 

Silicon G 


SG3250 

Silicon G 


SG4250 

t Silicon G 


SG4250C 

Silicon G 


UC4250 

t Solitron 


UC4250C 

Solitron 


Non-Adjustable 

45 



OP-20B 

tPMI 


OP-20C 

tPMI 


OP-20F 

PMI 


OP-20G 

PMI 


OP-20H 

PMI 


125 



LH0001 

National 


150 



HA-2700 

Harris 

(988) 

HA-2704 

Harris 

(988) 

HA-2705 

Haris 

(988) 

200 



TL061 

Tl 


See TL061 series 

600 



ADI 08 

tAD 


LM108 

tAMD 


LM112 

tAMD 


LM212 

AMD 


pA108 

t Fairchild 


108 

t Intersil 


LM108 

t Motorola 


LM108 

t National 

(1035) 

LM112 

t National 


LM212 

' National 


LM216A 

National 


LM316A 

National 


SFC2108 

NPC 


OP-08 

tPMI 


OP-12 

tPMI 


PM108 

tPMI 


LM108 

Raytheon 


LM108 

t Signetics 


SG108 

Silicon G 



See corresponding 108A, 208A, and 308A series as 
wel! 


t Military Ternperature Range (-55° to 125°G) 


Function Device 

Source 


Line 

Programmable 


1 Adjustable Current/Performahce 



Singie (1 unit per package) 




pA776C 

Fairchild 


70 

pA776M 

t Fairriiild 



HA-2720 

t Harris 

(990) 


HA-2725 

Harris 

(990) 


4250 

Intersil 



4250C 

Intersil 



ICL8021C 

Intersil 



ICL8021M 

t Intersil 



MCI 776 

t Motorola 



MC1776C 

Motorola 



MC3476 

Motorola 


80 

LM4250 

t National 



LM4250C 

National 



CA3078 

RCA 



CA3078A 

tRCA 



CA3080 

RCA 



CA3080A 

tRCA 



CA3094 

tRCA 



CA3094A 

tRCA ^ 



CA3094B 

tRCA 



SGI 250 

t Silicon G 


90 

SG2250 

Silicon G 



SG3250 

Silicon G 



SG4250 

t Silicon G 



SG4250C 

Silicon G 



TL066 

Tl 



Dual (2 units per package) 




HA-2730 

t Harris 

(993) 


HA-2735 

Harris 

(993) 


ICL8022C 

Intersil 



ICL8022M 

t Intersil 


100 

LH24250 

t National 



LH24250C 

Nationaf 



Triple (3 units per package) 




ICL8023C 

Intersil 



ICL8023M 

t Intersil 



CA3060 

RCA 



CA3060 

tRCA 



CA3060A 

RCA 



CA3060B 

RCA 



L144A 

tSiliconix 


110 

L144B 

SHiconix 



L144C 

Siliconix 



SL144 

Siltronics 



Quad (4 units per package) 




XR146 

tExar 

(929) 


XR246 

Exar 

(929) 


XR346 

Exar 

(929) 


XR4202 

Exar 

(930) 


XR4202M 

tExar 

(930) 


MC3474 

Motorola 


120 

MC3475 

Motorola 



MC3575 

t Motorola 



LM146 

t National 

(1035) 


LM246 

National 



LM346 

National 




Single Supply 


Single (1 unit per package) 

5 to 16 

OP-20B 

tPMI 

OP-20C 

tPMI 

OP-20F 

PMI 

OP-20G 

PMI 

OP-20H 

PMI 

CA3130 

tRCA 

CA3130A 

tRCA 

CA3130B 

tRCA 

|t0 24 1 

j CA3094 

tRCA I 

1 to 36 1 

pA759 

t Fairchild 

uA759C 

Fairchild 

CA.3140 

Intersil 

CA3140 

RCA 

CA3094A 

tRCA 

1 to 44 1 

CA3140B 

t Intersil 

CA3140B 

tRCA 

CA3094B 

tRCA 

Dual (2 units per package) 


1 10 to 16 1 

J DA-101 

Delco I 

1 3 to 26 1 

LM2904 

Motorola 

LM2904 

National 

CA2904 

RCA 

LM2904 

Tl 

1 3 to 30 1 

LM158 

t Motorola 

LM258 

Motorola 

LM358 

Motorola 

LM158 

t National 

LM258 

National 

LM358 

National 

LM158A 

t National 

' LM258A 

National 

LM358A 

National 

CA158 

tRCA 

CA258 

RCA 

CA358 

RCA 

LM158 

t Signetics 

LM258 

Signetics 

LM358 

Signetics 

NE532 

t Sixties (1109) 

SA532 

Signetics 

SE532 

Signetics (1109) 

LM158 

tTI 

LM258 

Tl 

LM358 

Tl 

1 3 to 36 1 

pA798 

Fairchild 

MC3458 

Motorola 

j 4 to 36 1 

1 CA3240 

RCA 

1 8 to 36 j 

1 TBA231 

SGS 

1 Quad (4 units per package) 

4 to 18 

\ 

pA3401C 

Fairchild 

LM3401 

National 

MC3401 

Motorola 

CA3401 

tRCA 


(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


LINEAR-Operational Amplifiers (Cont’d) 


Supply 

Voltage 

Device 

Source 

Single Supply 

(Cont’d.) 

4 to 18 


(Cont'd.) 


RC3401 

Raytheon 

3 to 26 


HA17902 

Hitachi 


LM2902 

Motorola 


LM2902 

National 

4 to 28 


J1A3301C 

Fairchild 


MC3301 

Motorola 


LM3301 

National 


RC3301 

Raytheon 

3 to 30 


LM124 

tAMD 


LM224 ' 

AMD 


LM324 

AMD 


HA124 

t Fairchild 


fiA224 

Fai'rchild 


HA324 

Fairchild 


LM124 

t Intersil 


LM224 

Intersil 


LM324 

Intersil 


LM124 

t Motorola 


LM224 

Motorola 


LM324 

Motorola 


LM124 

t National (1035) 


LM224 

National 


LM324 

National 


|iPC224 

NEC America 


fiPC324 

NEC America 


CA124 

tRCA 


CA224 

RCA 


CA324 

RCA 


LM124 

t Raytheon 


LM224 

Raytheon 


LM324 

Raytheon 


LM124 

t Signeti'cs 


LM224 

Signetics 


LM324 

Signetics 


SA534 

Signetics 


SGI 24 

t Silicon G 


SG224 

Silicon G 


SG324 

Silicon G 


LM124 

tTI 


LM224 

Tl 


LM324 

Tl 


TL321C 

Tl 


TL321M 

tTI 

3 to 32 


LM2902 

Motorola 


LM2902 

Raytheon 


RC4137 

Raytheon 


RM4137 

t Raytheon 


RV4137 

Raytheon 


LM2902 

Signetics 


LM2902 

Tl 

4 to 32 


LM2900 

National 


LM3900 

National (1035) 


LM2900 

Raytheon 


LM3900 

Raytheon 


LM2900 

Tl 


LM3900 

Tl 

3 to 36 


XR3303 

Exar 


XR3403 

Exar 


XR3503M 

tExar 


pA3303C 

Fairchild 


Unity Gain 
Bandwidth MHz 

Device 

Source 

Wide Band 

500* 




1435 

t Teledyne P 

300 




9914 

OEI 

200 




9916 

tOEl 

100 




AM-500GC 

Datel (691) 


AiyF500HC 

fDatei (691) 


9906 

OEI 


9908 

tOEl 


9909 

OEI 


9912 

OEI 


NE5539 

Signetics 

70* 




3554A 

Burr-Brown (920) 


3554B 

Burr-Brown (920) 


3554S 

t Burr-Brown 


LH0024 

t National 


LH0024C 

National 


LH0032 

t National 


LH0032C 

National 

65* 




/iA715C 

Fairchild 


jiA715M 

t Fairchild 


HA17715 

Hitachi 

60* 




9912 

tOEl 


1430 

Teledyne P 

50* 




35S1J 

Burr-Brown (920) 


3551S 

fBwr-Brown (920) 


CA3015 

tRCA 


CA3015A 

tRCA 


CA3016 

tRCA 


CA3016A 

tRCA 


CA3030 

RCA 


CA3030A 

RCA 


CA3038 

tRCA 


CA3038A 

tRCA 

40 




9932 

OEI 

38* 




CA3100 

tRCA 

35* 




AD507J 

AD 


AD507K 

AD 


AD507S 

tAD 


9917 

OEI 

30* 




jiA702C 

Fairchild 


pA702M 

t Fairchild 


MC1712 

Motorola 


LH0003 

t National 


LH0003C 

National 


LH0005 

t National 


LH0005A 

National 


LH0005C 

t National 


|iPC51A 

NEC America 


jiPC702 

NEC America 


SL702C 

Plessey 


RC702 

Raytheon 


RM702 

t Raytheon 


TL702M 

tTI 


TL702C 

Tl 


jiKim 

tTI 


Supply 


Voltage 

Device 

Source 

Single Supply 

(Cont’d.) 

3 to 36 


(Cont’d.) 


|zA3403C 

Fairchild 


^rA3503M 

t Fairchild 


MC3303 

Motorola 


MC3403 

Motorola 


MC3503 

t Motorola 


RC3403 

Raytheon 


RM3503 

t Raytheon 


RV3403 

Raytheon 


MC3403C 

Tl 


MC3503 

tTI 

4 to 36 

LM1900 

National 


LM1900 

• Raytheon 


LM1900 

Tl 


(Continued) 


20 


40 


50 


60 


70 


80 


90 


100 


110 


120 


130 


140 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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IC MASTER 


LINEAR-Operational Amplifiers-Characteristics 



Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 







Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 






mv (25-0) 

na. (25'C) 

na. (25'C) 

nvrc 

MHz 

v/ps 

v/» 

db 

Comp. 

Comments 

Device 

Source 


Single Units 


In this list the “Comp." column indicates the number of compensation components required at unity gain. Thus 0 indicates a fully compensated amplifier. 




The bandwidth and slew rate are listed with the amplifier compensated for unity gain. 







0.020* 

0.15* 

0.05* 

0.1 

3* 

2.5* 

1M 

120 

3 

Chopper Stabilized 

AIIIM9&-2C 

Datel 

(690) 




0.3 

3* 

2.5* 

1M 

120 

3 

Chopper Stabilized 

AIIIM9&-2B 

Datel 

(690) 




0.6 

3* 

2.5* 

1M 

120 

3 

Chopper Stabilized 

AIIM96-2M 

t Datel 

(690) 




1.0 

3* 

2,5* 

1M 

120 

3 

Chopper Stabilized 

AiyM90-2A 

Datel 

(690) 

0.025 

1 

0.25 

0.5 

0.25* 

0.1* 

1M 

110 

0 

Ultra Low Offset Voltage, Low Drift 

AD517L 

AD 



2 

2 

0.6 

1.2* 

0.25* 

300K 

110 

0 

Ultra Low Offset Voltage. Low Drift 

fiA714A 

t Fairchild 












OP-07A 

tPMI 



10 

2.5 

2 

0.3* 

0.1* 

1M 

110 

0 

Trimmed Offset 

AD510L 

AD 



15 

2.5 

0.5 

0.4* 

0.06* 

1M 

120 

1 

Precision, Low Noise 

LH0044A 

t National 

(1073) 











LH0044AC 

National 

(1073) 


20 

20 

0.75 



5-1000 

100 

0 

Instrumentation (2 amps available 
as pair) 

3629B 

tBurrBrown 

(920) 


25 

30 

0.5 



5-1000 

100 

0 

lnstrumentation(2 amps available 
as pair) 

3629S 

t Burr-Brown 












3629C 

Bur^Browl 

(920) 


35 

50 

3 



5-1000 

100 

0 

Instrumentation (2 amps available 
as pair) 

3629A 

Ehirr-Brom 

(920) 

0.05 

0.050 

0.0005* 

75* 

1* 

6* 

20K 

70 

0 

FET 

3540J 

t Burr-Brown 



1 

0.5 

0.4 

3* 

2.5* 

10M 

130 

3 

Chopper Stabilized 

HA-2904 

Harris 

(996) 


2 

0.75 

1 

0.25* 

0.1* 

. 1M 

100 

0 

Ultra Low Offset Voltage, Low Drift 

AD517K 

AD 












AD517S 

tAD 



13 

4.0 

. 1 

0.3 

0.1* 

1M 

110 

0 

Trimmed Offset 

AD510K 

AD 












AD510S 

tAD 



30 

5 

0.5 

0.4* 

0.06* 

500K 

114 

1 

Precision, Low Noise 

LH0044B 

National 

(1073) 




1 

0.4* 

0.06* 

500K 

114 

1 

Precision, Low Noise 

LH0044 

t National 

(1073) 

0.06 

1 

0.5 

0.6 

3* 

2.5* 

1M 

120 

3 

Chopper Stabilized 

HA-290G 

t Karris 

(996) 


15 

10 

0.5 

0.4* 

0.5 

1M 

110 

1 

Low Drift 

3510C 

Burr-Brown 

(920) 

0.075 

3 

2.8 

1.3 

1.2* 

0.25* 

200K 

110 

0 

Ultra Low Offset Voltage, Low Drift 

)liA714 

t Fairchild 












OP-07 

tPMI 



4 

3.8 

1.3 

1.2* 

0.25* 

200K 

106 

0 

Ultra Low Offset Voltage, Low Drift 

hA714E 

Fairchild 












OP-07E 

PMI 


0.08 

1 

0.5 

0.2* 

3* 

2.5* 

1M 

120 

3 

Chopper Stablilized 

AM-490 

Datel 

(690) 











HA-2905 

Harris 

(996) 











1340 

Teledyne P 



15 

0.5 

1.5 

0.1* 

— 

1M 

105 

0 

Precision, Low Power 

OP-20B 

tPMI 












OP-20F 

PMI 


0.10 

25 

5 

3 

3* 

0.1* 

250K 

94 

0 

Trimmed Offset 

AD510J 

AD 



35 

5 

1 

0.4* 

0.06* 

500K 

114 

1 

Precision, Low Noise 

LH0044C 

National 

(1073) 


70 

1 

0.6 

- 

- 

1M 

120 

4 

Instrumentation 

SSS725A 

tPMI 





0.8 

- 

- 

1M 

120 

4 

High Performance 725 

SSS725A 

tAMD 


0.12 

25 

15 

1 

0.4* 

0.5 . 

1M 

110 

1 

Low Drift 

3510B 

Bwr-Bttwn 

(920) 











3510S 

t Burr-Brown 

(920) 

0.15 

2 

0.2 

2.5 

0.8* 

0.12* 

80K 

104 

0 

Improved 108A, low bias, 
compensated 

OP-12A 

tPMI 












OP-12E 

PMI 










1 

Improved 108A, low bias 

OP-08A 

tPMI 












OP-08E 

PMI 




2 

0.9 

1.2* 

0.25* 

300K 

114 

0 

Instrumentation 

OP-05A 

tPMI 



5 

1 

3 

0.25* 

0.1* 

1M 

94 

0 

Ultra Low Offset Voltage, Low Drift 

AD517J 

AD 



7 

6 

1.8 

1.2* 

0,25* 

120K 

100 

0 

Ultra Low Offset Voltage, Low Drift 

)iA714C 

Fairchild 













(Continued) j 


t Military Temperature Range (-55' to 125'C) * Typical Values 


Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 
Voltage 
mv (25*0 

Bias 

Current 
na. (25-C) 

Offset 

Current 
na (25“C) 

Voltage 

Drift 

(iv/X 

Band- 

width 

MHz 

Slew 

Rate 

V/)1S 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single Units 

(Cont’d.) 

0.15 

7 

6 

1.8 

1.2* 

0.25* 

120K 

100 

0 

Ultra Low Offset Voltage, Low Drift 

OP-07C 

(Cont’d.) 

PMI 


. 12 

6 

2.5 

1.2* 

0.25* , 

120K 

94 

0 

Ultra Low Offset, Low Drift 

OP-07D 

PMI 


35 

20 

2 

0.4* 

0.5 

1M 

110 

1 

Low Drift 

3510A 

Burr-8rown (920) 

0.20 

15 

10 

2 

0.3* 

0.1* 

1-1000 

80 

0 

Instrumentation 

AD522B 

AD 


18 

08 

3,0 

0.1* 

— 

800K 

100 

0 

Precision, Low Power 

OP-20C 

OP-20G 

tPMI 

PMI 


25 

20 

6 

0.3* 

0.1* 

1-1000 

75 

0 

Instrumentation 

AD522S 

tAD 

0.25 

0.00015 

0.00004 

5 

0.5* 

0.3 

- 

80 

- 

Ultra Low Bias FET 

3528B 

Burr-Brown (920) 


0.001 

0.0005 

3 

0.7* 

0,3 

40K 

76 

0 

Precision, Low Drift FET 

AD545M 

AD 


0.002 

0.0003* 

5 

1* 

0.6 

100K 

76* 

0 

Low Drift FET 

3527B 

Burr-Brown (920) 


0.005 

0,0003* 

2 

1* 

0,6 

100K 

76* 

0 

Ultra Low Drift FET 

3527C 

Burr-Brown (920) 


0.010 

0.002* 

1 

1.5* 

0.6 

100K 

90* 

0 

Ultra Low Drift FET 

3521L 

Burr-Brown (920) 


0.015 

0.002* 

2 

1.5* 

0,6 

100K 

90* 

0 

Ultra Low Drift FET 

3521K 

Burr-Brown (920) 


0.020 

0.020* 

5 

1.5* 

0,6 

50K 

90* 

0 

Ultra Low Drift FET 

3521J 

3521R 

Burr-Brown (920) 
t Burr-Brown (920) 

0.30 

2.' 

0.2 

3.5 

0,8* 

0.12* 

80K 

104 

0 

Improved 108A, low power, 
compensated 

OP-12B 

OP-12F 

tPMI 

PMI 









1 

Improved 108A, low power 

OP-08B 

OP-08F 

tPMI 

PMI 


25 

2 

5 

0.1* 

— 

500K 

90 

0 

Precision. Low Power 

OP-20H 

PMI 

0.40 

25 

20 

6 

0.3* 

0,1* 

1-1000 

75 

0 

Instrumentation 

AD522A 

AD 

0.5 

0.000075 

0.00002 

10 

0.5* 

0.3 

- 

70 

- 

Ultra Low Bias FET 

3528C 

Burr-Brown (920) 


0.0001 

0,00005 

25 

1* 

0.6 

100K 

80* 

0 

Ultra Low Bias FET 

3523L 

Burr-Brown (920) 


0.00025 

0.0001 

25 

1* 

0.6 

100K 

80* 

0 

Ultra Low Bias FET 

3523K 

Burr-Brown (920) 


0.0003 

0.00008 

10 

0.5* 

0.3 

- 

66 


Ultra Low Bias FET 

3528A 

Burr-Brown (920) 


0.001 

0,0001 

5 

1* 

1.5 

100K 

80 

0 

Precision FET 

LH00S2 

t National (1073) 



0.0005 

, 5 

0.7* 

0.3 

40K 

76 

0 

Precision, Low Drift FET 

AD545L 

AD 


0.005 

0.001* 

25 

1* 

0.6 

50K 

90* 

0 

Low Offset FET 

3522K 

3522S 

Burr-Brown (920) 
Burr-Brown (920) 



0.0003* 

10 

1* 

0.6 

100K 

76* 

0 

Low Drift FET 

3S27A 

Burr-Brown (920) 


0.020 

0.002* 

10 

1.5* 

0.6 

50K 

90* 

0 

Ultra Low Drift FET 

3521 H 

Burr-Brown (920) 


0.025 

0.010 

5 

1.0* 

3 

200K 

80 

0 

Precision Bipolar JFET 

AD542L 

AD 


0.050 

0.01 

5 

2.5* 

3 

50K 

95 

0 

Precision Bipolar JFET 

LFT155 

LFT355 

t National 

National 





4 

10 

50K 

95 

0 

Precision Wideband JFET 

LFT156 

LFT356 

t National 

National 





14* 

10 

100K 

86 

0 

Bipolar-JFET, bias comp. 

OP-15A 

OP-15E 

tPMl 

PMI 





19* 

18 

100K 

86 

0 

Wideband-JFET, bias comp. 

OP-16A 

OP-16E 

tPMI 

PMI 






45 

100K 

86 


Wideband, Decompensated, 

Settles to 0.01 % in 1 .5 fis 

OP-17A 

OP-17E 

tPMI 

PMI 




5* 

0.8* 

40 

60K 

86 

1 

Wideband-JFET, Comp, for G>10 

HA-5110-2 

t Harris (1008) 





18* 

12* 

75K 

86 

0 

Wideband-JFET 

HA-510(F2 

HA-5100-5 

t Harris (1006) 

Harris (1006) 




10* 

0.8* 

40 

60K 

86 

1 

Wideband-JFET, Comp, for G>10 

HA-5110-5 

Harris (1008) 


0.2 

0,1 

10* 

3* 

13* 

50K 

70 

0 

Low Offset JFET 

TL087M 

tTI 


0.4 

0.05 

10* 

3* 

13* 

25K 

70 

0 

Low Offset JFET 

TL087C 

Tl 

(Continued) 


t Military Temperature Range (-55° to 125°C) . * Typical Values 
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LINEAR-Operatlonal Amplifiers-Characteristics (Cont’d) 


Offset 

Voltage 

mv(25"C) 

Bias 

Current 
na. (25"C) 

Offset 

Current 

na.(25"C) 

Voltage 

Drift 

iivrc 

Band- 

width 

MHz 

III 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single Units 

(Cont’d.) 

0.5 

2 

0.2 

5 

1* 

0.3* 

80K 

96 

1 

Precision Bipolar, Low Sas 

LM108A 

LM208A 

AD108A 

AD208A 

MA108AM 

tiA208AM 

108A 

208A 

LM108A 

LM208A 

LM108A 

LM208A 

SFC2108A 

SFC2208A 

PM108A 

PM208A 

LM108A 

LM208A 

LM108A 

LM208A 

SG108A 

SG208A 

(Cont’d.) 

tAMD 

AMO 

tAD 

AD 

t FaircNW 

Fairchild 
t Intersil 

Intersil 
t Motorola 

Motorola 

t National (1035) 

National 

tNPC 

NPC 

tPMI 

PMI 

t Raytheon 
t Raytheon 
tSignetics 

Signetics 
t Silicon G 

Silicon G 





0,3* 

0.1 

80K 

96 

0 

Compensated 108A 

SG1118A 

SG2118A 

t Silicon G 

Silicon G 


3 

2.8 

2 

1.2* 

0.25* 

200K 

114 

0 

Instrumentation 

OP-05 

tPMI 


4 

3.8 

2 

1.2* 

0.25* 

200K 

110 

0 

Instrumentation 

OP-05E 

PMI 


7 

1 

5 

1* 

0.3* 

80K 

96 

1 

Precision Bipolar 

LM308A 

AD308A 

J1A308AC 

308A 

LM308A 

LM308A 

PM308A 

LM308A 

LM308A 

SG308A 

AMD 

AD 

Fairchild 

Intersil 

Motorola 

National 

PMI 

Raytheon 

Signetics 

SixnG 





0.3* 

0.1 

80K 

96 

0 

Compensated 308A 

SG3118A 

Silicon G 


. 30 

5 

5 

1* 

0.25* 

80K 

90 

1 

High Accuracy 301 

AD301AL 

AD 


35 

2 

8 

0.8 

0,25 

100K 

90 

0 

General Purpose 

OP-02A 

OP-02E 

tPMI 

PMI 


50 

5 

5 

1* 

0.5* 

50K 

90 

0 

Higher Accuracy 741 

AD741L 

AD 



30 

1 

1.5* 

0.8 

100K* 

100* 

0 

Low Drift 

3500E 

Bur-Brom (920) 


75 

5 

2 

1 

0.005* 

1000K 

110 

4 

High AccurfKty Instrumentation 

pA725AM 

t Farchild 


80 

5 

0.6 

- 

- 

1000K 

120 

4 

Instrumentation 

SSS725E 

PMI 




1 

- 

- 

1000K 

120 

4 

Instrumentation 

SSS725 

PMI 



10 

0.5 

0.3* 

0.12* 

1000K 

110 

1 

Precision Low Noise 

AD504M 

AD 




1.0 

0.3* 

0.12* 

1000K 

110 

1 

Precision Low Noise 

AD504L 

AD504S 

AD 

tAD 


500 

200 

15 

0.3 

- 

- 

72 

0 

Instrumentation 

HC3020 

HyComp 

0,7 

30 

2 

5 

2,5* 

18* 

50K 

90 

0 

High Speed 

MP5501A 

MP5501H 

OP-01 

OP-01H 

Micro Power 
t Micro Power 
tPMI 

PMI 

0.75 

80 

5 

1 

- 

- 

1000K 

110 

4 

Instrumentation 

SSS725B 

PMI 




2.8* 

- 

- 

1000K 

110 

4 

High Performance 725 

SSS725B 

AMD. 




- 

1* 

0.3* 

50K 

80 

0 

High Perfomtance 

/1A741AM 

t Fairchild 





0.44 

0.3 

50K 

80 

0 

High Performance 

;iA74lEC 

Fairchild 

1.0 

0.000075 

— 

25 

0.35 

0.3 

50K 

70 

0 

FET Electrometer 

AD515L 

AD 

(Continued) 


t Military Temperature Range (-55" to 125"C) * Typical Values 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset Bias 

Voltage Current 

mv (25°C) na (25“C) 

Offset 

Current 
na. (25’C) 

Voltage 

Drift 

(iv/°C 

Band- 

width 

MHz 

Slew 

Rate 

V/(lS 

Voltage 

Gain 

v/v 

CMRR . 
db 

Comp. 

Comments 

Device 

Source 

Single Units 

(Cont’d.) 

1.0 

0.00015 

_ 

15 

0.35 

0.3 

100K 

80 

0 

FET Electrometer 

AD515K 

(Cont'd.) 

AD 

0.0005 

0.0002 

50 

1* 

0.6 

100K 

80* 

0 

Ultra Low Bias FET 

3523J 

Burr-Sromi (920) 

0.005 

0.0002 

10 

1* 

1 

75K 

76 

0 

Precision FET 

LH0052C 

National (1073) 

0.001 

0.0005 

15 

0.7* 

0.3 

40K 

70 

0 

Precision Low Drift FET 

AD545K 

AD 

0.002 

0.001 

25 

0.7* 

0.3 

20K 

66 

0 

Precision Low Drift FET 

AD545J 

AD 

0.005 

0.002 

25 

4* 

3 

25K 

80* 

0 

General Purpose FET 

ADM501C 

AD 




1 

3 

50K 

70 


Low Bias Current, FET 

1425-01 

Teledyne P 


0.002* 

10 

i 

3 

50K 

70 

0 

Low Bias Current, FET 

1425-02 

Teledyne P 


- 

10 

1* 

3 

75K 

80 

0 

High Accuracy, FET 

AD506L 

AD 

0.010 

0.002* 

50 

1* 

0.6 

50K 

90* 

0 

Low Offset FET 

3522J 

Burr-Brown (920) 


0.005* 

25 

1 

3 

50K 

70 


Low Drift, FCT 

1426R)1 

Teledyne P 




10* 

65 

25K 

70* 

0 

Fast Settling, 1 /xs to 0.01 % 

3550J 

3550S 

- Burr-Brown (920) 
t Burr-Brown (920) 




20* 

100 

25K 

70* 

0 

Fast Settling, 0.6 jxs to 0.01 % 

3SS0K 

Burr-Brown (920) 


- 

25 

4* 

3 

25K 

80* 

0 

General Purpose FET 

ADM501B 

AD 

0.015 


25 

10* 

50 

50K 

80 

0 

Fast Wide band. High Accuracy, 

FET Input 

AD528K 

AD528S 

AD 

tAD 

0.025 

0.01 

10 

1.0* 

3 

50K 

76 

0 

Precision Bipolar JFET 

AD542S 

tAD 






200K 

80 

0 

Precision Bipolar JFET 

AD542K 

AD 


0.01* 

5 

1 

3 

50K 

70 

0 

Low Drift, FET 

1426-03 

Teledyne P 



10 

1 

3 

50K 

70 

0 

Low Drift, FET 

1426-02 

Teledyne P 

0.050 

0.01 

15 

70 

1000 

100K 

44 

1 

150ns Settling to 0.05% 

3554B 

Burr-Brown (920) 



25 

70 

1000 

100K 

44 

1 

150ns settling to 0.05% 

3554S 

t Burr-Brovm 

0.10 

0.01 

50 

50* 

250* 

100K 

70* 

1 

Wideband, Fast Settling 

3551J 

3S51S 

Burr-Brown (920) 
t Burr-Brown (920) 


0.02 

10 

13* 

7.5 

75K 

86 

0 

Bipolar-JFET, bias comp. 

OP-15B 

OP-15F 

tPMI 

PMI 




18* 

12 

75K 

86 

0 

Wideband-JFET, bias comp. 

OP-16B 

OP-16F 

tPMI 

PMI 





35 

75K 

86 


Wideband, Decompensated, 

Settles to 0.01 % in 1 .5 /is 

OP-17B 

OP-17F 

tPMI 

PMI 


0.05 

5* 

18* 

12* 

60K 

80 

0 

Wideband-JFET 

HA-5105-S 

Harris (1006) 


0.05* 

15* 

0.6* 

35* 

50K 

80 

1 

Wideband-JFET, Comp, for G>10 

HA-5115-5 

Harris (1008) 

5 

0.5 

10 

0.8* 

0.12* 

40K 

84 

0 

Precision, low input current 

OP-12C 

OP-12G 

tPMl 

PMI 








1 

Precision, low input current 

OP-08C 

OP-08G 

tPMI 

PMI 

15 

7* 

3 

'l.5* 

1 , 

45K 

100* 

0 

Low Bias, Low Noise 

3500C 

Burr-Brown (920) 



5 

1.5* 

1 

45K 

100* 

0 

Low Bias, Low Noise 

3500T 

t Burr-Brown (920) 


7 

- 

- 

1.5* 

50K 

- 

0 

Low Input Bias, High Slew Rate 

ULS-2171 

t Sprague 

100 

20 

4* 

1* 

0.25* 

25K 

70 

2 

General Purpose, Low. Quiescent 
Power 

LH0001 

t National 






30K 

70 

2 

High Voltage 

LH0004 

t National 



5 

1* 

0.005* 

1000K 

110 

4 

High Accuracy Instrumentation 

fiA725M 

LM725 

t Fairchild 
t National 




0.5* 

0.01* 

1000K 

110 

4 

Instrumentation 

RM725 

t Raytheon 




— 

- 

1000K 

110 

4 

Instrumentation 

725 

tAMD 

(Continued) 


t Military Temperature Range (-55° to 125“C) * Typical Values 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Voltage 

mv(25°C) 

Bias 

Current 

na.(25°C) 

Offset 

Current 
na. (25°C) 

Voltage 

Drift 

fiv/°C 

Bani 

width 

MHz 

Slew 

Rate 

v/ps 

Voltage 

Gain • 
v/v 

(X. 

Comp. 

Comments 

Device 

Source 

Single Units 

(Cont’d.) 

1.0 

100 

20 

5 

— 

— 

1000K 

110 

4 

Instrumentation 

mPC154 

PM725 

(Confd.) 
NEC America 
tPMI 


200 

50 

6 

1* 

0.4* 

25K 

80 

3 

General Purpose 

RM709A 

t Raytheon 


250 

70 

20 

- 

- 

20K 

70 

1 

General Purpose 

TA7502B 

Toshiba 

1.3 

7 

6 

4.5 

1.2* 

0.25* 

120K 

100 

0 

Instrumentation 

OP-05C 

PMI 








120 

0 

Instrumentation 

pPC254 

NEC America 


110 

13 

4.5 

- 

- 

500K 

100 

4 

Instmmentation 

SSS725C 

PMI 

1.5 

0.010 

- 

25 

1* 

3 

50K 

30 

0 

High Accuracy, FET 

AD506K 

AD 




50 

1* 

3 

50K 

80 

0 

High Accuracy, FET 

AD506S 

tAD 


80 

5 

2 

- 

- 

1000K 

120 

4 

High Performance 725 

SSS725 

tAMD 





0.5* 

0 005* 

1000K 

120 

4 

Instrumentation 

LM725A 

t Nationai 




2* 

- 

- 

1000K 

120 

4 

High Performance 725 

SSS725E 

AMD 


100 

15 

3 

0.3* 

0.12* 

500K 

100 

1 

Low Drift, Low Noise 

AD504K 

AD 


120 

45 

4* 

1* 

0.25* 

30K 

70 

2 

High Voltage 

LH0004C 

National 

2.0 

0.010 

0.0005* 

15 

1* 

3 

50K 

70 

0 

Low Offset Voltage, FET 

ICL8007M-2 

t Intersil 



0.005* 

50 

1 

3 

50K 

70 

- 

Low Bias Current, FET 

1425 

Teledyne P 



— 

75 

4* 

3 

25K 

80* 

0 

General Purpose FET 

ADM501 

ADM506 

AD 

AD 


0.020 

0.010 

15 

4* 

10* 

50K 

86 

1 

MOS FET, Single Supply, Strobe 

CA3130B 

tRCA 







100K 

86 

0 

MOS FET Single Supply, Strobe 

CA3160B 

tRCA 


0.025 

0.01* 

50 

1 

3 

100K 

72 


Low Drift, FET 

1426 

Teledyne P 


0.025* 

0.010* 

20 

1.0* 

3 

50K 

76 

0 

Predsion Bipolar JFET 

AD542J 

AD 


0.030 

0.01 

5* 

4.5* 

9* 

50K 

86 

0 

MOS FET, Single Supply 

CA3140B 

CA3140B 

t Intersil 
tRCA 


0.050 

0.01 

5 

2.5* 

3 

50K 

85 

0 

Bipolar - JFET 

LF155A 

LF355A 

UAF155A 

iiAF355A 

LF155A 

LF355A 

LF155A 

LF355A 

PM155A 

PM355A 

LF155A 

LF355A 

LF155A 

LF355A 

LF155A 

LF355A 

LF155A 

LF355A 

tAMD 

AMD 
t Fairchild 

Fairchild 
t Intersil 

IntersJ 
t Motorola 

Motorola 

tPMI 

PMI 

t National (1035) 

National 
t Raytheon 

Raytheon 

tSignetics 

Signetics 

tTl 

Tl 





4 

10 

50K 

85 

0 

Wideband - JFET 

LF156A 

LF356A 

)iAF156A 

/iAF356A 

LF156A 

LF356A 

LF156A 

LF356A ' 

LF156A 

LF356A 

PM156A 

PM356A 

LF156A 

LF356A 

LF156A 

LF356A 

tAMD 

AMD 
t Fairchild 

Fairchild 

Intersil 

Intersil 
t Motorola 

Motorola 

t National (1035) 
National (1035) 
tPMI 

PMI 

t Raytheon 

Raytheon 

tSignetics 

Signetics 

(Continued) 


t Military Temperature Range (-55° to 125°C) * Typical Values 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 



I ■ 


Voltage Current 

Current 

Drift 

. width 

Rate 

Gain 

CMRR 




mv (25‘C) na. (25‘C) 

na. (25'C) 

.,iv/°C 

MHz 

V/(1S 

v/v 

db 

Comp. Comments 

Device 

Source 

Single Units 

(Cont’d.) 

2.0 0.050 

0.01 

5 

4 

10 

50K 

85 

0 Wideband - JFET 

(Cont’d.) 


— Wideband Decompensated 


tAMO 
AMD 
t Fairchild 
Fairchild 
t Intersil 
Intersil 
t Motorola 
Motorola 

t National (1035) 

National 

tPMI 

PMI 

t Raytheon 
Raytheon 
tSignetics 
Signetics 
tTI 
Tl 




50 

70 

1000 

100K 

44 

1 

150ns Settling to 0.05% 

3554A 

Burr-Brown (920) 

0.10 

0.050 

10* 

3* 

13* 

50K 

80 

0 

Bipolar FET 

HA771A 

t Fairchild (938) 


0.05 

10* 

4* 

' 13* 

50K 

80 

0 

Wideband Bipolar JFET 

LF351A 

National (1035) 


0.05* 

40 

0.5* 

3 

50K 

80 

1 

High Current, High Power 

3571A 

Burr-Brown (920) 










3572A 

Burr-^wn (920) 

0.50 

- 

75 

60* 

500 

200K 

- 

0 

Inverting, Settles to 0.01 % in 200 












1430 

Teledyne P 

2 

0.2 

- 15 

1* 

0.2* 

50K 

85 

0 

Micropower, Supply Current 600 fia 

LM112 

tAMD 










LM212 

AMD 










LM112 

t National 










LM212 

National 





0.1* 

50K 

85 

0 

Compensated 108/208 

SG1118 

t Silicon G 










SG2118 

Silicon G 





0.3* 

50K 

85 

1 

Precision Bipolar 

LM108 

tAMD 


AMD 

tAD 

AD 

t Fairchild 
Fairchild 
t Intersil 
Intersil 
t Motorola 
Motorola 

t National (1035) 

National 

tNPC 

NPC 

tPMI 

PMI 

t Raytheon 
Raytheon 
t Signetics 
Signetics 
t Silicon G 
Silicon G 





0.3* 

0.3* 

50K 

85 

1 

Low Noise 108 

108LN 

t Intersil 


3 

2 

10 

0.5* 

0.1 

45K 

100* 

0 

Low Bias Current 

3501C 

Bur-^own 

(920) 

5 

0.5 

10 

- 

1.7* 

2.5K 

80 

3 

Wideband 

pA702M 

tTI 


7 

3 

10 

0.5* 

0.1 

45K 

100* 

0 

Low Bias Current 

3501B 

Burr-Brown 

(920) 


t Burr-Brown (920) 

(Continued) 


t Military Temperature Range (-55° to 125”C) 


* Typical Values 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

na. (25"C) 

na. (25"C) 

MV/-C 

MHz 

v/ps 



Single Units 

2.0 


ce 

< 

ui 

ISBm 


Comp, Comments 


3 

1.5 

40K 

80 

1.5* 

1 

45K 

100’ 

1.5* 

1 

45K 

100’ 

0.5 

0.5* 

50K 

80 

2.5* 

18* 

50K 

80 


Hi^ Performance, High Gain 

Low Bias, Low Noise 
Low Bias, Low Noise 
Low Offset Current 

High Speed 


MCI 556 
RM1556A 


)iA777M 

pA777M 

MP5501E 

MP5501F 

OP-01E 

OP-01F 





0.6* 

50K 

- 

10 

15 

4* 

1.5 

25K 

80 

50 

25 

1* 

0.4 

50K 

80 

10 

15 

3* 

25 

50K 

70 



- 

10 

50K 

70 




40 

50K 

70 

10 

15 

1* 

0.5* 

50K 

80 


General Purpose 

High Performance, High Gain 

High Performance, Low Drift 

High Slew Rate 

High Slew Rate 

60V/jns Comp, for g=5 

General Purpose, Compensated 


Source 

(Cont’d.) 

(Cont’d.) 

t Motorola 
t Raytheon 

Burr-Brown (920) 
t Burr-Brown (920) 

t Fairchild 

_fj| 

Micro Power 
t Micro Power 
PMI 
tPMI 


10 

0,8 

0.25 

50K 

90 

0 

General Purpose 

OP-02 

OP-02C 

tPMI 

PMI 

15 

1* 

0,4 

50K 

80 

0 

High Performance, Low Drift 

1319-01 

t Teledyne P 

- 

- 

- 

100K 

80 

0 

High Performance 741 

SSS741 

tAMD 


tPMI 
t Sprague 
t Raytheon 
Teledyne P 
tSignetics 
tSpetks 
tSignetics 

tAMD 
AMD 
t Fairchild 
Fairchild 
t Intersil 
Inters 
t Motorola 
Motorola 
t National 
National 
tNPC 
NPC 

t Raytheon 
Raytheon 
tRCA 
RCA 

t Signetics 
Sigietics 
t Silicon G 
Silicon G 
tTI 
Tl 


Higher Accuracy 741 

AD741S 

tAD 

90 

0 

Higher Accuracy 741 C 

AD741K 

AD 

80 

1 

General Purpose, Improved 101, 
Uncompensated 

AD101A 

tAD 




AD201A 

AD 




LM101A 

tAMD 


AMD 
t Fairchild 
Fairchild 
t Intersil 
Intersil 
t Motorola 
Motorola 

t National (1035) 

National 
t Raytheon 

(Continued) 


t Military Temperature Range (-55" to 125’C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 



Offset Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 



Voltage Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 


mv (25"C) na, (25"C) 

na. (25"C) 

)iv/'C 

MHz 

v/(lS 

v/v 

* 

Comp. ■ Comments 

Single Units 

2.0 75 

to 

15 

t* 

0.5* 

50K 

80 

1 General Purpose, Improved 101, 


MASTER SELECTION GUIDE 


Source 


(Cont’d.) 


Raytheon 

tRCA 

RCA 

tSignetics 
Signetics 
t Silicon G 
Silicon G 
tTl 
Tl 


Uncompensated 





0,8* 

0.5* 

50K 

80 

1 

Low Noise 101 A 

101ALN 

t Intersil 


- 

15* 

4* 

120 

100K 

- 

0 

High Speed Inverting 

AD505J 

AD 

200 

50 

10 

5* 

0.3* 

25K’ 

80 

3 

General Purpose 

)iA709AM 

t Fairchild 










MC1709A 

t Motorola 










LM709A 

t National (1035) 










SFC2709A 

tNPC 










pA709A 

t Signetics 










fiA709AM 

tTl 

800 

200 

— 

10* 

6* 

50K 

80 

1 

Wideband, low noise 

SE5334 

t Signetics 










SE5334A 

t Signetics 

4000 

1500 

1.2* 

15* 

3* 

0.7K 

70 

1 

6 Volt, Wideband 

CA3008A 

RCA 










CA3010A 

tRCA 










CA3029A 

RCA 










CA3037A 

tRCA 

5000 

500 

2.5* 

7* 

1:5* 

2.5K 

80 

2 

Wideband 

MCI 71 2 

t Motorola 



10 

30* 

3.5* 

2.5K 

80 

3 

Wideband 

pA702M 

t Fairchild 










RM702 

t Raytheon 










pA702M 

tTl 

6000 

1600 

1.2* 

50* 

7* 

2K 

80 

1 

12 Volt, Wideband 

CA3015A 

tRCA 










CA3016A 

tRCA 










CA3030A . 

RCA 










CA3038A 

tRCA 

100 

20 

3* 

1* 

0,25* 

25K 

70 

2 

Micropower, High Performance 

LH0001A 

t National 


0.005* 250K 


High Accuracy Instrumentation 


AMD 
Fairchild 
National 
NEC America 
PMI 

Raytheon 




3 

- 

- 

250K 

96 

4 

725 type 

pPC154A 

NEC America 

200 

40 

5 

0.3* 

0.12* 

250K 

94 

1 

Low Drift, Low Noise 

AD504J 

AD 

250 

50 

10* 

1* 

0.25* 

TOOK 

90 

2 

High Gain Instrumentation, 50 ma 

LH0020 

t National 

0.0003 

- 

50 

0.35 

0.3 

40K 

66 

0 

FET Electrometer 

AD515J 

AD 

0.020 

0.020* 

25 

5 

20* 

50K 

110* 

0 

High Voltage FET 

3581 J 

Burr-Brown 




3* 

20* 

100K 

110* 

0 

High Voltage FET 

3582J 

Burr-Brown 




5* 

20* 

400K 

110* 

0 

High Voltage FET 

3583 

Burr-Brown (920) 




7* 

- 

1000K 

110* 

2 

High Voltage FET 

3584 

Burr-Brown (920) 

0.030 

- 

50 

10* 

50 

25K 

70 

0 

Fast Wideband, High Accuracy FET 

AD528J 

AD 

0.050 

0.015 

- 

1* 

0.3* 

40K 

80 

0 

High Performance, Low Input 

r 



t Military Temperature Range (-55° to t25°C) 


* Typical Values 


Low noise, Bipolar-FET 


(Continued) 
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1C MASTER 


LiNEAR-Operatlonal Amplifiers-Characteristics (Cdnt’d) 


Offset 

Bias 

Offset 

Voltage 

Btavl- 

Slew 

Voltage 







Voltage 

Current 

Current 

Drift 

width 

Rate 

Gan 

CMRR 






mv (26'C) 

na. {25°C) 

na. (25-C) 

livrc 

MHz 

W/;1S 

v/v 

db 

Comp. 

Comments 

Device 

Source 


Single Units 

(Cont’d.) 

3.0 

0.2 

0.05 









(Cont'd.) 




15 

12* 

5 

50K 

82 

0 

Bipolar-JFET, bias comp. 

OP-15C 

tPMI 












OP-15G 

PMi 






17* 

9 

50K 

82 

0 

Wideband-JFET, bias comp. 

OP-16C 

tPMI 












OP-16G 

PMI 







25 

50K 

82 


Wideband, Decompensated, 

Settles to 0.01% in 1.6 ixs 

OP-17C 

tPMI 












OP-17G 

PMI 




0.1 

10* 

1* 

3.5* 

4K 

80 

0 

Low power, Bipolar-JFET 

TL061BC 

Tl 











Programmable Bipolar FET 

TL066BC 

Tl 






3* 

13* 

50K 

80 

0 

Bipolar-JFET 

TL081BC 

Tl 












TL088C 

Ti 












TL088M 

tTI 



4 

0.5 

5 

100 

1000 

1000K 

0 


Settles to 0.01 % in 200ns 

AM-SOOGC 

Date) 

(691) 











AM-500MC 

Datel 

(691) 




7 

100 

1000 

1000K 

0 

- 

Fast Settling 

AM-500MR 

Datel 

(691) 




10 

100 

1000 

1000K 

0 

- 

Fast Settling 

AM-500MM 

t Datel 

(691) 


5 

3 

10* 

- 

0.1* 

40K 

80 

0 

Programmable Amplifier 

HA-2720 

t Harris 

(990) 


7.5 

3 

- 

0.25* 

0.16* 

100K 

70 

0 

Programmable 

4250 

t Intersil 












LM4250 

t National 












SG4250 

t Silicon G 












UC4250 

t Solitron 



10 

2 

15 - 

0.3* 

0.13* 

50K 

80 

0 

Micropower 

RM4132 

t Raytheon 






12* 

4 

100K 

80 

0 

High Impedance 

HA-2600 

t Harris 

(976) 











HA2600 

t Intersil 



12 

5 

4* 

— 

0.2* 

100K 

70 

0 

Programmable 

SG1250 

t Silicon G 












SG2250 

Silicon G 



15 

15 

15 

35* 

25 

100K 

80 

1 

Wideband, General Purpose 

AD507K 

AD 



20 

7.5 

5* 

0.27* 

0.16* 

50K 

70 

0 

Low Power Adjustable Current 

ICL8021M 

t Intersil 




10 

5 

- 

20 

300K 

106 

0 

High Speed 

AM-470-2M 

t Datel 





5* 

1* 

10 

400K 

86 

0 

Wide Response, Low Power 

HA-2700 

t Harris 

(988) 











HA-2704 

Harris 

(988) 


25 

5 

10* 

- 

- 

4K 

60 

3 

Matched Transistors 

LH0005A 

t National 



50 

5 

- 

- 

- 

50K 

80 

0 

Higher Performance 

SSS741B 

PMI 



80 

30 

15 

0.4 

0.3 

50K 

80 

0 

Higher Performance 

LM741A 

t National 

(1035) 











LM741E 

National 

(1035) 









1 

High Slew Rate Inverting 

HA-2S30 

t Harris 

(974) 




- 

1* 

0.6 

50K 

80 

0 

to 500 ma, single supply 

pA759 

t Fairchild 



100 

25 

— 

— 

— 

25K 

70 

0 

High Performance 741 

SSS741 

tPMI 












SSS741G 

tPMi 



110 

30 

15 

0.43 

0.3 

50K 

80 

0 

JAN 741 

38510/10101 

t Intersil 



200 

SO 

20 

1* 

0.5* 

50K 

80 

0 

Higher Accuracy 741 C 

AD741J 

AD 











High Current 

AD512K 

AD 





25 

1* 

0.5* 

50K 

80 

0 

High Current 

AD512S 

tAD 



300 

100 

- 

2* 

1 

25K 

70 

1 

f 1 amp 

833-21 

t Beckman 





3* 

1* 

1.5* 

100K 

70 

1 

0.2 amp Power 

LH0041 

t National 





10 

1* 

0.4* 

25K 

70 

3 

High Gain 

RM709 

t Raytheon 





25 

1* 

1.5 

100K 

70 

1 

1 .0 amp Power 

LH0021 

tNatkXial 



500 

60 

5* 

1* 

34* 

50K 

80 

3 

Fast General Purpose 

1339-02 

t Teledyne P 





- 

- 

4.2* 

15K 


2 

High Slew Rate 

ULS-2139 

t Sprague 




75 

3* 

2* 

4.2* 

50K 

80 

2 

General Purpose 

MCI 539 

t Motorola 



2000 

200 

4* 

10* 

— 

20K 

70 

0 

General Purpose Wide Bandwidth 

LH0003 

t National 













(Continued) 


t Military Temperature Range (-55° to 125°C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 







Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 






mv (25“C) 

na (25“C) 

na. (25"C) 

Iiv/“C 

MHz 

v/;is 

v/v 

db 

Comp. 

Comments 

Device 

Source 


Single Units 

(Cont’d.) 

3.0 

2000 

200 

4* 

10* 

_ 

20K 

70 

0 

General Purpose Wide Bandwidth 


(Cont’d.) 











LH0003C 

National 


3.5 

0.015 

- 

75 

1* 

3 

20K 

70 

0 

High Accuracy, FET 

AD506J 

AD 



12 

2.5 

6* 

- 

0.04* 

40K 

80 

- 1 

Micropower 

CA3078A 

tRCA 











Low Noise, Micropower 

CA6078A 

tRCA 


4.0 

0.010 

0.002 

10 

1* 

1.5 

100K 

80 

0 

High Performance FET 

LH0022 

t National 



15 

2 

15 

4* 

2* 

40K 

80 

6 

High Performance, High Gain 

RM1556 

t Raytheon 





— 

1* 

2.5* 

lOOK 

80 

0 

High Performance 

MCI 556 

t Motorola 












MCI 556 

Signetics 












SGI 556 

t Silicon G 




15 

10* 

35* 

25 

look 

80 

1 

Wide Band, High Impedance 

HA-2620 

t Harris 

(980) 











HA2620 

t Intersil 





20 

35* 

20 

100K 

80 

1 

Wideband, General Purpose 

AD507S 

tAD 



25 

12 

15* 

4* 

5* 

100K 

80 

0 

High Voltage 

HA-2640 

t Harris 

(984) 


200 

50 

15 

12* 

10 

50K 

80 

0 

High Speed, Fast Settling 

AD518K 

AD 





20 

12* 

10 

50K 

80 

0 

High Speed, Fast Settling 

AD518S 

tAD 



250 

50 

— 

15* 

50 - 

50K 

80 

0 

Precision High Speed 

LM118 

tAMD 












LM218 

AMD 












pAIIO 

t Fairchild 












pA218 

Fairchild 












LM118 

t National 

(1035) 











LM218 

National 












SFC2118 

tNPC 












SFC2218 

NPC 












LM118 

t Raytheon 












LM218 

Raytheon 












LM118 

tTI 












LM218 

Tl 



300 

' 100 

5* 

1* 

25 

50K 

70 

1 

0.5a, Wideband 

LH0061 

t National 



700 

100 

25 

— 

— 

18K 

70 

1 

20ma Output 

TAA762 

t Siemens 








‘ 




TAA862 

t Siemens 



1500 

300 

— 

10* 

6* 

25K 

70 

1 

Low noise. Comp, for G=3 

XR5534AG 

Exar 












XR5534AM 

Exar 












NE5534 

Signetics 

(1117) 











SE5534 

Signetics 

(1117) 











NES534A 

Signetics 

(1117) 











SE5534A 

Signetics 

(1117) 











NE5534 

Tl 












SE5534 

Tl 












NE5534A 

Tl 












SE5534A 

Tl 







13* 

100K* 

80 

1 • 

Low Noise, Comp, for G=3 

AM-435-2C 

Datel 












AM-435-2M 

tDatel 



30000 

5000 

20* 

70* 

400 

4K 

60* 

3 

High Slew Rate 

LH0024 

t National 


4.5 

170 

32 

6* 

- 

0.04* 

25K 

80 

1 

Micropower 

CA3078 

RCA 


5.0 

0.001 

0.0005* 

25 

1* 

0.6 

50K 

90* 

0 

Low Offset FET 

3522L 

BufT-6rown 

(920) 


0.005 

0.0006 


2* 

50* 

— 

80 

0 

Micropower, Transconductance 
Amplifier 

CA3080 

RCA 












CA3080A 

tRCA 



0.025 

0.002 

25 

15* 

50 

50K 

80 

0 

Precision, High Speed, FET 

LH0062 

t National 



0.030 

0.02 

6* 

4* 

10* 

50K 

80 

0 

MOS-Bipolar 

CA3160A 

tRCA 





10* 

4* 

10* 

50K 

80 

1 

MOS, Single Supply, Strobe 

CA3130A 

tRCA 



0.040 

0.02 

6* 

4.5* 

9* 

20K 

70 

0 

MOS FET, Single Supply 

CA3140A 

Intersil 












CA3140A 

RCA 



0.10 

0.01 

100 

8 

50 

50K 

60 

0 

FET, settles to 0.01 % in 1 ps 

1414-83 

tTeledyneP 




0.02 

5* 

2.5* 

5* 

50K 

85 

0 

Bipolar - JFET 

LF155 

tAMD 













(Continued) 


t Military Temperature Range (-55“ to 125°C) * Typical Values 
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LINEAR-Operational Ampllfiers-Characteristics (Cont’d) 


Offset 

Bias 

Offs^ 

Voltage 

Band- 

Slew 

Voltage 




Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 



mv (25-C) 

na (25’C) 

na. (25°C) 

MV/-C 

MHz 

V/)1S 

v/v 

db 

Comp. Comments 

Device Source 

Single Units 

(Confd.) 

5.0 

0.10 

0.02 

5* 

2.5* 

5* 

50K 

85 

0 Bipolar - JFET 

(Cont’d.) 



7,5* 


50K 


85 


Wideband - JFET 


50K 85 


Wideband Decompensated 


0.025 


25* 


70* 


350 


1K 


50 


Ultra Fast FET 


0.10 


10 * 


13* 


50K 


80 


Bipolar FET 


0.20 


0.1 


10 * 


13* 


50K 


80 


Wideband Bipolar-JFET 


LF255 

AMD 

pAF155 

tFalrchiki 

pAF255 

Fairchiid 

LF155 

t Intersil 

LF255 

Intersil 

LF155 

t Motorola 

LF255 

Motorola 

LF355B 

Motorola 

LF155 

t National 

LF255 

National 

LF355B 

National 

PM155 

tPMI 

PM255 

PMI 

LF155 

t Raytheon 

LF255 

Raytheon 

LF155 

tSignetics 

LF255 

Signetics 

LF355B 

' Signetics 

LF155 

tn 

LF255 

Tl 






fiAF156 

t Fairchild 

;iAF256 

Fairchild 

LF156 

t Intersil 

LF256 

Intersil 

LF156 

t Motorola 

LF256 

Motorola 

LF356B 

Motorola 

LF156 

tNatkxial 

LF256 

National 

LF356B 

National 

PMI 56 

tPMI 

PM256 

PMI 

LF156 

tRaytheon 

LF256 

Raytheon 

LF156 

tSignetics 

LF256 

Signetics 

LF356B 

Signetics 

LF156 

tTI 

LF256 

Tl 


LF157 

tAMD 

LF257 

AMD 

;iAF157 

t Fairchild 

(iAF257 

Fairchild 

LF157 

t Intersil 

LF257 

Intersil 

LF157 

t Motorola 

LF257 

Motorola 

LF357B 

Motorola 

LF157 

tNational 

LF257 

National 

LF357B 

National 

PMI 57 

tPMI 

PM257 

PMI 

LF157 

tRaytheon 

LF257 

Raytheon 

LF157 

tSignetics 

LF257 

Signetics 

LF357B 

Signetics 

LF157 

tTI 

LF257 

Tl 


LH0032 


)iA771 


LF351B 


t National 


t Fairchild (938) 


National 

(Ck)ntinued) 


20 


30 


40 


50 


60 


t Military Tanperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operatlonal Amplifiers-Characteristics (Cont'd) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 







Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 






tnv (25°C) 

na. (25°C) 

na. (25°C) 

(iv/°C 

MHz 

V/(1S 

v/» 

db 

Comp. 

Comments 

Device 

Source 


Single Units 

(Cont’d.) 

5.0 











(Cont’d.) 


4 

1 

10 

1* 

0.5* 

20K 

80 

0 

Low Input Current 741 

AD502L 

AD 






0.5* 

- 

15K 

65 

1 

Low Input Current 709 

AD801B 

AD 




2 

20 

0.5* 

- 

15K 

65 

1 

Low Input Current 709 

AD801A 

AD 





40 

.0.5* 

- 

15K 

65 

1 

Low Input Current 709 

AD801S 

tAD 



7 

4 

20 

1* 

0.5* 

20K 

80 

0 

Low Input Current 741 

AD502K 

AD 



10 

5 

7* 

1* 

0.5* 

20K 

70 

0 

Low Input Current 

ICL8008M 

t Intersil 





10* 

- 

0.1* 

25K 

74 

0 

Programmable Amplifier 

HA-2725 

Harris 

(990) 




20* 

1* 

0.5* 

20K 

80 

0 

Darlington 741 

AD502S 

tAD 




6 

- 

0.25* 

0.16* 

50K 

70 

0 

Programmable 

4250C 

Intersil 












LM4250C 

National 












SG4250C 

Silicon G 












UC4250C 

Solitron 



15 

5 

20 

0.5* 

0.1 

45K 

100* 

0 

Low Bias Current 

3501A 

Burr-Brown 

(920) 











3501R 

t Burr-Brown 

(920) 


20 

3 

- 

1* 

2* 

100K 

80 

0 

High Voltage 

MCI 536 

t Motorola 












SGI 536 

t Silicon G 






- 

2.5* 

100K 

80 

1 

High Voltage 

LM144 

t National 



25 

5 

20 

0.3* 

0.13* 

50K 

70 

0 

Micropower 

RC4132 

Raytheon 




25 

10* 

12* 

4 

80K 

74 

0 

High Impedance 

AM-460-2 

Datel 

(687) 











AM-460-2M 

tDatel 

(687) 











HA-2602 

t Harris 

(976) 











HA-260S 

Harris 

(976) 











HA2602 

t Intersil 












HA2605 

Intersil 





15* 

35* 

20 

80K 

74 

1 

Wide Band, High Impedance 

AM-462-1 

Datel 

(687) 











AM462-1M 

t Datel 












AM-462-2 

Date! 

(687) 











AM-462-2M 

tDatel 

(687) 











HA-2622 

t Harris 

(980) 











HA-262S 

Harris 

(980) 











HA2622 

t Intersil 












HA2625 

Intersil 





20* 

12* 

- 

80K 

74 

0 

Wideband 

3506J 

Burr-Brown 





30* 

1 

- 

80K 

74 

1 

Wideband 

3508J 

Burr-Brown 

(920) 




— 

10* 

20 

80K 

100* 

1 

Wideband, High Gain 

1321 

TeledyneP 












1321-01 

t Teledyne P 



30 

15* 

20 

1.5* 

0.6 

45K 

100* 

0 

Low Bias, Low Noise 

3500A 

Burr-Brown 

(920) 











3500R 

t Burr-Brown 

(920) 


35 

10 

20 

1.5 

3 

40K 

70 

0 

High Performance, High Gain 

RC1556A 

Raytheon 



40 

2.5 

30* 

1* 

10 

200K 

80 

0 

Micropower FET High Current Out 

1323 

Teledyne P 




15 

5 

— 

20 

300K 

106 

0 

High Speed 

AM-470-2C 

Datel 












AM-470-2M 

t Datel 





10 

1* 

10 

200K 

80 

0 

Wide Response, Low Power 

HA-2705 

Harris 

(988) 



20 

0.5 

0.2 

2.5 

1-1000 

70 

1 

Full Instrumentation 

AD520K 

AD 












AD520S 

tAD 



50 

15 

- 

0.2 

0.35 

50K 

70 

0 

Programmable Low Power 

MCI 776 

t Motorola 




20 

- 

- 

1.5* 

25K 

- 

0 

Low Input Bias, High Slew Rate 

ULN-2171 

Sprague 



100 

20 

10 

2.5* 

18* 

25K 

80 

0 

High Speed 

MP5501C 

Micro Power 












MP5501G 

t Micro Power 












OP-01C 

PMl 












OP-01G 

tPMI 





30 

0.5 

0.5* 

25K 

70 

1 

Precision 

SG777C 

Silicon G 












HA777C 

T1 ■ 






1* 

0.5* 

25K 

70 

1 

Precision 

HA777G 

Fairchild 





_ 

— 

_ 

50K 

70 

0 

High Performance 741 C 

SSS741C 

AMD 
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LiNEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset Bias 

Voltage Current 

mv (25'C) na. (25‘C) 

Offset 

Current 
na (25-C) 

Voltage 

Drift 

liv/V 

Band- 

width 

MHz 

Slew 

Rate 

V/)JIS 

Voltage 

Gain 

v/v 

CMRR 

* 

Comp. 

Comments 

Device 

Source 

Single Units 

(Cont’d.) 

5.0 too 

25 







50K 

70 

0 

High Performance 741 

SSS741G 

(Confd.) 

tPMI 


50 

3* 

— 

— 

2040K 

80 

1 

Micropower 

MPC153A 

HPC253A 

NEC America 

NEC America 


100 

- 

1* 

0.4* 

50K 

70 

0 

Programmable 

XR146 

Exar (929) 

120 

40 

6* 

3* 

20 

50K 

70 

0 

High Slew Rate 

NE530 

SIgnetics 

150 

20 

20 

4* 

2* 

25K 

70 

0 

High Performance, High Gain 

RC4131 

Raytheon 


30 

— 

— 

— 

50K 

70 

0 

Single Supply 

TL321I 

TL321M 

Tl 

tTI 


40 

6* 

- 

10 

50K 

70 

0 

High Slew Rate 

NE535 

Signetics 





60* 

50K 

70 

. 1 

60V/ps, Comp, for G=5 

NE538 

SIgnetics 

180 

25 

6.6* 

- 

3* 

22K 

93 

2 

High Output Current 

CA3033A 

tRCA 



- 

- 

3* 

22K 

93 

2 

High Output Currwit 

CA3047A 

RCA 

200 

20 

5* 


250 

100K 

80 

1 

High Slew Rate, Inverting 

HA-2535 

Harris (974) 


25 

20* 

12* 

25 

20K 

80 

0 

High Slew Rate 

HA-2500 

HA2500 

t Harris (966) 

t Intersil 


50 

20* 

8* 

15* 

50K 

80 

1 

Four Addressable Inputs, Single 
Amplffier 

HA-2400 

HA-2404 

t Harris (964) 

Harris (964) 


60 

3* 

1* 

0.25* 

25K 

70 

2 

Micropower, High Performance 

LH0001AC 

National 


- 

10* 

10* 

130 

25K 

- 

2 

High Speed Inverting 

ICL8017M 

t Intersil 

250 

20 

20 

1* 

0.5* 

25K 

96 

1 

General Purpose 

LM301A 

Raytheon 








0 

General Purpose 

LM307 

Raytheon 



25 

1* 

0,4 

50K 

80 

0 

High Performance, Low Drift 

1319 

Teledyne P 


50 

- 

- 

0,6* 

25K 

- 

0 

General Purpose 

ULN-2151 

Sprague 

300 

150 

10* 

7* 

3.5 

25K 

80 

0 

Low Noise 

HA-909 

t Harris (^) 

350 

35 

6,6* 

- 

2,7* 

16K 

84 

2 

High Output Current 

CA3033 

tRCA 



- 

- 

2.7* 

16K 

84 

2 

High Output Current 

CA3047 

RCA 

500 

150 

20 

— 

— 

20K 

70 

1 

General Purpose 

TA7502 

TA7502A 

Toshiba 

Toshiba 


200 

3* 

0.5* 

0,3* 

25K 

70 

3 

General Purpose 

fiA709M 

MCI 709 
1111709 
)uA709 
^709M 

t Fairchild 
t Motorola 
t National (1035) 
tSigietics 
tTI 




0.8* 

5* 

50K 

70 

0 

Wideband 741 

SGI 21 7 

t Silicon G 


- 


1* 

0.5* 

50K 

70 

0 

General Purpose Compensated 

AD741 

741 M 
/iA741M 
ICL741 
M5141 

MCI 741 

MC174T 

LM741 

PM741 

RM741 

CA741 

fiA741 

SG741 

pA741M 

tAD 
tAMD 
t Fairchild 
t Intersil 

Mitsubishi 

Motorola 
t Motorola 
t National (1035) 
PMI 

t Raytheon 
tRCA 
t Signetics 
t Silicon 6 
tTI 









Low Noise 741 

741 LN 
CA6741 . 

t Intersil 
tRCA 









Compensated 101 

LH101 

LH101 

t National 
t Raytheon 








1 

General Purpose, Uncompensated 

LM101 

tAMD 

(Continued) 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 







Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 






mv (25"C) 

na. {25-e) 

na. (25"C) 

MV/“C 

MHz 

v/|lS 

v/v 

db 

Comp. 

Comments 


Device 

Source 

Single Units 

(Cont’d.) 

5.0 

500 

200 

3* 

1* 

0.5* 

50K 

70 

1 

General Purpose, Uncompensated 


(Cont’d.) 












LM201 

AMD 












pAIOI 

t Fairchild 












LM101 

t National (1035) 












LM101 

t Raytheon 












CA101 

tRCA 












LM101 

tSignetks 












SGI 01 

t Silicon G 










Uncompensated 741 


748M 

tAMD 












pA748M 













MCI 748 

t Motorola 












LM748 

t National 












LM748C 

National 












SL748A 

Plessey 












RM748 

t Raytheon 












CA748 

tRCA 












pA748 

t Signetics 












SG748 

t Silicon G 












pA748M 

tTI 






10 

50K 

70 

0 

High Slew Rate 741 


MCI 741 S 

t Motorola 












MCI 741 S 

Signetics 












SG741S 

t Silicon G 










Low Noise 741 


MC1741NS 

Motorola 




4* 

30* 

0.7* 

20K 

70 

2 

Programmable 


CA3094 

tRCA 












CA3094A 

tRCA 












CA3094B 

tRCA 




- 

0.5* 

35 

50K 

70 

1 

High Slew Rate 


RM4531 

. t Raytheon 





1* 

0.7 

50K 

70 

0 

High Speed 741 


ICL741MHS 

t Intersil 






30* 

50K 

70 

1 

High Slew Rate 


SE531 

t Signetics 





- 

- 

100K* 

70 

0 

General Purpose 


M51802 

Mitsubishi 


700 

100 

25 

- 

50* 

10K 

65 

0 

20ma output 


TCA322 

t Siemens 


750 

250 

6* 

65* 

15 

15K 

74 

3 

High Speed High Gain 


pA715M 

t Fairchild 












715 

■tAMD 


800 

200 

20 

- 


2K 

70 

3 

709 Type 


pPC55A 

NEC America 


1000 

150 

8* 

- 

2* 

40K 

90 

3 

General Purpose 


MCI 533 

Motorola 


2000 

400 

- 

38* 

25* 

0.6K 

76 

1 

Large Signal Wideband 


CA3100 

tRCA 


7000 

2000 

5* 

- 

- 

2K 

70 

1 

702 Type 


pPC51A 

NEC America 


7500 

2000 

5* 

7* 

1.5* 

2K 

70 

2 

Wideband 


MC1712C 

Motorola 




20 

30* 

3.5* 

2K 

70 

3 

Wideband 


pA702C 

Fairchild 












pPC702 

NEC America 












SL702C 

Plessey 












RC702 

Raytheon 


10000 

2000 

10‘ 


1.7* 

1.4K 

70 

3 

General Purpose 


TL702M 

tTI 







4.5K 

70 

3 

General Purpose 


MCI 530 

t Motorola 


12000 

5000 

1.2* 

15* 

3* 

0.7K 

70 

1 

6 Volt, Wideband 


CA3008 

tRCA 












CA3010 

tRCA 












CA3029 

RCA 












CA3037 

tRCA 


15000 

4000 

10* 

6.5* 

200* 

28K* 

_ 

1 

Wideband, Comp, for G>5 


HA-5190 

t Harris (1010) 












HA-5195 

Harris (1010) 


20000 

— 

10 

— 

800 

250 

70 

1 

Fast, slews 800 V/ps 


NE5539 

Signetics 












SE5539 

t Signetics 




25 

500* 

250 

10K 

80 

1 

Settles to 0.01 % in 70 ns 


1435 

t Teledyne P 


24000 

5000 

3.5* 

50* 

7* 

2K 

80 

1 

12 Volt, Wideband 


CA3015 

tRCA 












CA3016 

tRCA 












CA3030 

RCA 












CA3038 

tRCA 

6.0 

0.025 

0.002 

15 

1* 

1 

75K 

70 

0 

High Performance FET 


LH0022C 

Natiwfal 
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1C MASTER 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 






Voltage Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





mv (25”C) na. (25’C) 

na. {25’C) 

/iv/’C 

MHz 

v/flS 

\r/v 

db 

Comp. 

Comments 

Device 

Source 

Single Units 

(Cont’d.) 

6.0 










(Cont’d.) 

0.2 

0.05 

10* 

3* 

13* 

50K 

80 

0 

Low Noise Bipolar-JFET 

TL071AC 

Tl 










TL071M 

tTI 










TL070AC 

Tl 










TL070M 

tTI 


0.1 

10* 

1* 

3.5* 

40K 

80 

0 

Low Power Bipolar JFET 

TL061AC 

Tl 










TL061M 

tTI 








1 

Low Power Bipolar-JFET 

TL060AC 

Tl 










TL060M 

tTI 








0 

Programmable Bipolar JFET 

TL066AC 

Tl 










TL066M 

tTI 




3* 

13* 

50K 

80 

0 

Bipolar-JFET 

^pcFoei 

NEC America 










TL070C 

Tl 










TL080AC 

T! 










TL081M 

tTI 








1 

Bipolar-JFET 

TL080AC 

Tl 










TL080M 

tTI 

25 

10 

6* 

- 

0.2* 

75K 

70 

0 

Programmable 

SG3250 

Silicon G 


12 

40 

1* 

0.5* 

20K 

80 

0 

Low Input Current 741 

AD502J 

AD 


20 

15* 

- 

0.5* 

20K 

70 

0 

Low Input Current 

ICL8008C 

Intersil 


25 

15* 

35* 

20 

80K 

74 

1 

Wideband, General Purpose 

AD507J 

AD 

30 

30 

15* 

0.6 

17 

70K 

74 

0 

Wideband 

HA-2627 

Harris (978) 




4* 

5* 

100K 

74 

0 

High Voltage 

AM-464-2 

Datel (687) 










AM-464-2M 

tDatel (687) 










HA-264S 

Harris (984) 










1332 

Teledyne P 



- 

0.05 

4 

70K 

74 

0 

Wideband 

HA-2607 

Harris (978) 

35 

10 

5* 

0.27* 

0.16* 

50K 

70 

0 

Low Power Adjustable Current 

ICL8021C 

Intersil 

50 

25 

- 

0.2 

0.35* 

50K 

70 

0 

Programmable Low Power 

MC1776C 

Motorola 





0.8* 

50K 

70 

0 

Programmable Low Power 

MC3476 

Motorola 

too 

25 

- 

- 

- 

25K 

70 

0 

High Performance 74 1C 

SSS741C 

PMI 


30 

'5* 

- 

0.3* 

25K 

70 

1 

Supply to +10v , 

TCA520 

Signetics 

250 

50 

- 

1* 

0.5 

25K 

80 

0 

to 500 ma, single supply 

mA759C 

Fairchild 

500 

100 

- 

1* 

0.5* 

20K 

64 

0 

741 type 

L141 

SGS 


200 

3* 

1* 

10 

20K 

70 

0 

High Slew Rate 741 

MCI 741 SC 

Motorola 










SG741SC 

Silicon G 









Low Noise 741 

MCI 741 NC 

Motorola 



5* 

0.8* 

5* 

20K 

70 

0 

Wideband 741 C 

SG3217 

Silicon G 




1* 

1 ■ 

100K 

70 

1 

0.2 amp Power 

LH0041C 

National 



10* 

1* 

0.25 

100K 

90 

2 

High Gain, Instrumentation, 50 ma 
Output 

LH0020C 

National 





0.5* 

25K 

70 

0 

Low Noise 741 

ICL741CLN 

Intersil 



15* 

0.2* 

0.2* 

20K 

70 

0 

High Power 

HA791C 

Fairchild 










TBA0791 

NPC 



30 

1* 

1* 

100K 

70 

0 

1 ,0 amp Power 

LH0021C 

National 



— 

1* 

0.5* 

20-50K 

70 

1 

General Purpose 

748C 

AMD 










HA748C 

Fairchild 










MCJ748C 

Motorola 










SFC748C 

NPC 










SL748 

Plessey 










RC748 

Raytheon 










CA748C 

RCA 










mA748C 

Signetics 










TDA0748 

Signetics 










SG748C 

Silicon G 











(Continued) 


t Military Temperature Range (-55° to 125“C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 



882 


IC MASTER 1979 



MASTER SELECTION GUIDE 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 
Voltage 
mv (25°C) 

Bias 

Current 
na (25-C) 

Offset 

Currwit 
na. (25'C) 

Voltage 

Drift 

fivrC 

Banc!- 

width 

MHz 

Slew 

Rate 

v/flS 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single Units 

(Cont’d.) 

6.0 

500 

200 

- 

1* 

0.5* 

20-50K 

70 

1 

General Purpose 

)[iA748C 

(Cont’d.) 

Tl 










High Reliability 

LI 48 

SGS 



- 



0.5 

20-50K 

70 

0 

General Purpose Compensated 

AD741C 

/iA741C 

HA17741 

ICL741C 

MCI 741 C 

LM741C 

HPC151 

J1PC741 

SFC741C 

PM741C 

RC741 

CA741C 

/iA741C 

MCI 741 SC 

SA741C 

TDA0741 

SG741C 

(iA741C 

AD 

Fairchild 

Hitachi 

Intersil 

Motorola 

National (1035) 

NEC America 

NEC America 

NPC 

PMI 

Raytheon 

RCA 

Signetics 

Signetics 

Signetics 

Sigietics 

Silicon G 

Tl 






0.7 

25K 

70 

0 

High Speed 741 

ICL741CHS 

Intersil 





- 

10 

20K 

70 

1 

la output 

TDB0791 

NPC 



300 

10* 

7* 

5* 

20K 

74 

0 

Low Noise 

HA-911 

Harris (958) 





12* 

50 

25K 

70 

0 

High Speed. Fast Settling 

AD518J 

AD 


1000 

300 

6* 

— 

18* 

12K 

65 

1 

20ma Output 

TAA761 

TAA765 

Siemens 

Siemens 


1200 

500 

5* 

4* 

100* 

10K 

70 

2 

Gated 

ZN424 

Ferranti 


1500 

200 

- 

0.5* 

35* 

20K 

70 

1 

High Slew Rate 

RC4531 

Raytheon 





1* 

20 

20K 

70 

1 

High Slew Rate, High Performance 

NE531 

Signetics 

7.0 

200 

10* 

10* 

10* 

130* 

25K 

- 

2 

High Speed Inverting 

ICL8017C 

Intersil 



50 

- 

- 


25K 

65 

0 

Single Supply 

TL321C 

Tl 


400 

75 

5* 

- 

- 

3K 

63 

0 

250 mA output, electronic shutdown 

LM13080 

National (1057) 

7.5 

7 

1 

6* 

- 

- 

25K 

80 

1 

308 Type 

fiPC156A 

NEC America 




30 

1* 

0.3* 

25K 

80 

0 

Micropower, Supply Current 800jyia 

LM312 

LM312 

AMD 

National 





0.3* 

0.1 

25K 

80 

0 

Compensated 308 

SG3118 

Silicon G 





1* 

0.3* 

25K 

80 

1 

Precision Bipolar 

AD308 

LM308 

(iA308C 

308 

LM308 

LM308 

SFC2308 

PM308 

LM308 

LM308 

SG308 

AD 

AMD 

Fai'rcWld 

Intersil 

Motorola 

National 

NPC 

PMI 

Raytheon 

Signetics 

Silicon G 




- 

0.3* 

0.3* 

25K 

80 

1 

Low Noise 308 

308LN 

Intersil 


15 

2 

30 


0.1 

25K 

80 

1 

Precision 

1660 

AMD 





0.3* 

0.1 

25K 

80 

1 

Improved 201, 301 A 

SGI 660 

Silicon G 









0 

Improved 307, 741 

SGI 760 

Silicon G 


250 

50 

30 

1* 

0.5* 

25K 

70 

0 

General Purpose, Compensated 

LM307 

)iA307C 

307 

LM307 

LM307 

SFC2307 

CA307 

AMD 

Fairchild 

Intersil 

Motorola 

National 

NPC 

RCA 

(Continued) 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 







Voltage Current 

Current 

Drift 

wkltfi 

Rate 

Gain 

CMRR 






mv (25°C) na. (25'C) 

na. (25‘C) 

fiv/“C 

MHz 

v/^s 

v/v 

db 

Comp. 

Comments 

Device 

Source 


Single Units 

(Cont’d.) 

7.5 250 

50 

30 

1* 

0,5* 

25K 

70 

0 

General Purpose, Compensated 


(Cont'd.) 










LM307 

Signetics 











SG307 

Silicon G 











LM307 

Tl 









1 

General Purpose Uncompensated 

AD301A 

AD 











LM301A 

AMD 











pA301A 

Fairchild 











HA17301 

Hitachi 











301 A 

Intersil 











LM301A 

Motorola 











LM301A 

National 











pPC157 

NEC America 











mPC301 

NEC America 











SFC2301A 

NPC 











CA301A 

RCA 











LM301A 

Signetics 











TDA0301 

Signetics 











SG301A 

Silicon G 











LM301A 

Tl 




- 

0.8* 

0.5* 

25K 

70 

1 

Low Noise 301 A 

301 ALN 

Intersil 


350 

35 

- 

- 

- 

16K 

84 

2 

General Purpose 

M5133 

Mitsubishi 


600 

60 

5* 

1* 

34* 

40K 

80 

3 

Fast General Purpose 

1339-01 

Teledyne P 


1000 

100 

12* 

1* 

34* 

15K 

80 

3 

Fast General Purpose 

1339 

Teledyne P 



150 

3* 

2* 

4.2* 

15K 

80 

2 

General Purpose 

MCI 439 

Motorola 



300 

6* 

— 

18* 

5K 

60 

0 

20ma Output 

TCA321 

Siemens 











TCA325 

Siemens 


1500 

250 

6 

65* 

10 

10K 

74 

3 

Fligh Speed 

71 5C 

AMD 











HA17715 

Hitachi 











mA715C 

Fairchild 



500 

6* 

1* 

0.5* 

20K 

65 

0 

Compensated 201 

LH201 

National 











LH201 

Raytheon 









1 

General Purpose 

LM301 

AMD 











mA201M 

Fairchild 











LM201 

National 











LM201 

Raytheon 











CA201 

RCA 











LM201 

Signetics 











SG201 

Silicon G 




6-10* 

1* 

0.3* 

15K 

65 

3 

General Purpose 

1HA709C 

Fairchild 











M51709 

Mitsubishi 











LM709C 

National 

(1035) 










RC709 

Raytheon 











mA709C 

Signetics 











SA709C 

Signetics 











pA709C 

Tl 


2000 

100 

- 

- 

4.2* ' 

50K 

- 

2 

High Slew Rate 

ULN-2139 

Sprague 



500 

10* 

- 

2* 

30K 

80 

3 

General Purpose 

MCI 433 

Motorola 


8,0 40 

10 

- 

1* 

2.5* 

70K 

70 

1 

High Voltage 

LM344 

National 


200 

25 

20* 

10* 

50 

10K 

80 

0 

High Slew Rate 

HA-2510 

t Harris 

(968) 










HA2510 

Intersil 





20* 

100 

10K 

80 

1 

lOOv/jus, Gain =3 

HA-2S20 

t Harris 

(972) 










HA2520 

t Intersil 




30 

20* 

100 

10K 

80 

1 

High Speed, Fast Settling 

AD509K 

AD 











A0509S 

tAD 


250 

50 

20* 

12* 

20 

15K 

74 

0 

High Slew Rate 

AM-450-2 

Datel 

(687) 










AM-450-2M 

tOatel 

(687) 










HA-2502 

t Harris 

(966) 










HA-2505 

Harris 

(966) 










HA2502 

t Intersil 











HA2505 

Intersil 












(Continued) 
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■ 

Offset Bias Offset Voltage Band- Slew Voltage 

Voltage Current Current Drift width Rate Gam CMRR 

mv (25”C) na. (25"C) na, (25°C) (xv/”C MHz v/(is v/v db Comp. Comments 

Device Source 

Single Units 

(Cont’d.) 

8.0 250 50 20* 

6* 20 16K 74 0 Fast Slewing 

(Cont’d.) 

3505J Burr-Brown 

40000 15000 25* 70* 250 3K 60* 3 High Slew Rate 

LH0024C National 

9.0 250 50 30* 8* 15* 50K 74 1 Four Addressable Inputs Single 

Amplifier 

HA-2405 Harris (964) 

10.0 0.010 0.0005* 10 1* 3 50K 70 0 FET Input 

ICL8007C-4 Intersil 

15, 1* 3 50K 70 0 FET Input 

ICL8007C-5 Intersil 

ICL8007M-5 t Intersil 

0.050 0.020* 30 3* 15* 20K 86* 0 High Voltage FET 

3580J t Butr-Brom (920) 

0.15 0.05 — 1* 0.3* 20K 80 0 High Performance, Low Input 

Current 

LM216 AMD 

LM316 AMD 

LM216 National 

LM316 National 

LM216 Raytheon 

LM316 Raytheon 

0.20 0.05 5* 2.5 5* 25K 80 0 Bipolar - JFET 

LF355 AMD 

(iAF355 Fairchild 

LF355 Intersil 

LF355 Motorola 

LF355 National 

PM355 PMI 

LF355 Raytheon 

LF355 Signetics 

LF355 Tl 

5 12* 25K 80 0 Wideband - JFET 

LF356 AMD 

pAF356 Fairchild 

LF356 Intersil 

LF356 Motorola 

LF356 National 

(1035,1073) 

PM356 PMI 

LF356 Raytheon 

LF356 Signetics 

LF356 Tl 

— — 25K 80 — Wideband Decompensated 

LF357 AMD 

pAF357 Fairchild 

LF357 Intersil 

LF357 Motorola 

LF357 National 

PM357 PMI 

LF357 Raytheon 

LF357 Signetics 

LF357 Tl 

10* 3* 13* 25K 70 0 Low Noise Bipolar-JFET 

TL071C Tl , 

1 Low Noise Bipolar-JFET 

TL070C Tl 

0.1 10* 3* 13* 50K 70 0 Bipolar FET 

pA771C FairdHid (938) 

4* 13 25K 70 0 Bipolar-JFET 

LF351 National 

(1035,1073) 

10 3 150 - 250 0.7K 50 1 100MHZ Unity Gain Frequency 

9906 OEI 

30 10 20 4* 2* 40K 70 0 High Performance, High Gain 

RC1556 Raytheon 

— 1 * 2.5* 70K 70 0 High Performance 

MCI 456 Motorola 

SGI 456 Silicon G 

40 10 65 1* 1.5 — 70 0 2a continuous 

3573 Butr-Broum (920) 

— 1* 2* 70K 70 0 High Voltage 

MCI 436 Motorola 

MCI 456 Signetics 

SGI 436 Silicon G 

50 20 20* — — 2K 55 3 Matched Input Transistors 

LH0005 . t National 

(Continued) 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 
Voltage 
mv (26’C) 

Bias 

Current 
na. (25"C) 

Offset 

Current 
na. (25"C) 

Voltage 

Drift 

/jv/“C 

Band- 

width 

MHz 

Slew 

Rate 

v/^s 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 


Single Units 

(Cont’d.) 

10.0 











(Cont’d.) 


80 

40 

1000 

0.2 

2.5 

1-1000 

65 

1 

Full Instrumentation 

AD520J 

AD 



100 

25 

25* 

- 

- 

2K 

50 

3 

Matched Input Transistors 

LH0005C 

t National 



150 

25 

- 

■- 

0.4* 

2.5K 

65 

3 

Darlington Input 

MCI 531 

t Motorola 



250 

50 

20* 

20* 

80 

7.5K 

74 

1 

High Speed, Fast Settling 

AD509J 

AD 





25* 

12* 

15 

15K 

74 

0 

High Slew Rate 

HA-2S07 

Harris 

(970) 






40 

7.5K 

74 

0 

High Slew Rate 

HA-2512 

t Harris 

(968) 











HA2512 

Intersil 






20* 

80 

7.5K 

74 

1 

80V/ MS Gain = 3 

HA-2522 

t Harris 

(972) 











HA2522 

t Intersil 





30* 

12* 

40 

7.5K 

74 

0 

High Slew Rate 

HA-2515 

Harris 

(968) 






30 

7.5K 

74 

0 

High Slew Rate 

HA-2517 

Karris 

(970) 






40 

7.5K 

74 

0 

High Slew Rate 

HA2515 

Intersil 







80 

7.5K 

74 

1 

80V/mS Gain = 3 

AM-45^2 

Datel 

(687) 











AM-452-2M 

fDatel 

(687) 











HA-2525 

Harris 

(972) 











HA2525 

Intersil 






20* 

60 

7.5K 

74 

0 

High Slew Rate 

HA-2527 

Harris 

(970) 






80 

7.5K 

89* 

1 

High Slew Rate 

1322 

Teledyne P 












1322-01 

t Teledyne P 






- 

80 

7K 

74 

1 

Fast Slewing 

3507J 

Burr-Brown 

(920) 


500 

200 

5* 

1* 

25 

25K 

60 

1 

0.5A, wideband 

LH0061C 

National 





— 

15* 

50 

25K 

70 

0 

Precision, high speed 

LM318 

AMD 












mA318 

Fairchild 












LM318 

National 












mPC159A 

NEC America 












SFC2318 

NPC 












LM318 

Tl 



600 

200 

- 

15* 

50 

25K 

70 

2 

Precision, High Speed 

LM318 

Raytheon 



750 

- 

- 

- 

- 

14K 

- 

1 

Telephone Channel Amplifier 

L045 

SGS 



1000 

300 

6* 

— 

18* 

0.56K 

60 

1 

to 90 ma Output 

TAA861 

Siemens 












TAA865 

Siemens 












TAA861 

Telefunken 












TAA865 

Telefunken 



2000 

100 

2* 

10* 

5* 

IK 

75 

2 

Differential Output 

MCI 520 

t Motorola 



15000 

4000 

- 

- 

1.7 

3K 

65 

3 

General Purpose 

MC1430 

Motorola 




5000 

5* 

- 

1.7* 

IK 

65 

3 

General Purpose 

TL702C 

Tl 


12.0 

0.020 

0.02 

20* 

5* 

10* 

80K 

74 

1 

Wideband, FET Input 

HA-2060A 

t Harris 

(962) 




40* 

5* 

10* 

80K 

70 

1 

Wideband, FET Input 

HA-2065A 

Harris 

(962) 


90 

25 

— 

1* 

2* 

50K 

50 

0 

High Voltage 

MC1436C 

Motorola 












SG1436C 

Silicon G 




30 

— 

1* 

2.5 

25K 

110* 

0 

High Performance 

MC1456C 

Motorola 












SG1456C 

Silicon G 


14.0 

0.020 

0.02 

20* 

8* 

40* 

7.5K 

74 

1 

120V/ms Gain = 3 

HA-2050A 

t Harris 

(960) 




40* 

8* 

40* 

7.5K 

70 

1 

120V/fis Gain = 3 

HA-2055A 

Harris 

(960) 


20 

- 

75* 

20* 

60 

40K* 

90 

0 

High Slew Rate 

1434 

Teledyne P 



200 

15 

50* 

— 

— 

10K 

65 

1 

Darlington Input 

TCA312 

t Siemens 












TCA332 

t Siemens 


15.0 

0.010 

0.005 

25 

1 

3 

100K 

80 

0 

General Purpose, Low Drift 

1421-02 

Teledyne P 



0.015 

0.01 

50 

1 

3 

100K 

72 

0 

General Purpose, Low Drift 

1421-01 

Teledyne P 



0.020 

0.01 

10* 

0.14* 

1* 

1-1000 

75 

2 

Full Instrumentation FET 

AM-435-1M 

fDatel 

(689) 











LF152 

t National 



0.050 

0.025 

50 

1 

3 

50K 

72 

0 

General Purpose 

1421 

Teledyne P 




0.030 

10* 

4* 

10* 

50K 

70 

1 

MOS FET Single Supply, Strobe 

CA3130 

tRCA 













(Continued) 
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Offset Bias 

Voltage Current 

mv (25-C) ' na. (25"C) 

Offset 

Current 
na (25-C) 

Voltage 

Drift 

fiv/"C 

Band- 

iffidth 

MHz 

Slew 

Rate 

V/(lS 

Voltage 

Gan 

v/v 

CMRR 

db 

Comp. 

Comments 

Device ’’ 

Source 

Single Units 

(Cont’d.) 

15.0 0.050 

0.030 

8* 

4* 

10* 

50K 

70 

0 

MOS FET, Single Supply 

CA3160 

(Cont’d.) 

tRCA 




4.5* 

9* 

20K 

70 

0 

MOS FET, Single Supply 

CA3140 

CA3140 

Intersil 

tRCA 

0.065 

0.005 

35 

15* 

50 

25K 

70 

0 

Precision, High Speed, FET 

LH0062C 

National 

0.20 

0.05 

10* 

1* 

0.5* 

25K 

70 

0 

JFET-741 

LFtt741 

National 



25* 

50* 

350 

IK 

50 

2 

Ultra Fast FET 

LH0032C 

National 


0.10 

5* 

1* 

6* 

50K 

80 

0 

FET Input 

LH740A 

t National 



10* 

3* 

13* 

50K 

70 

0 

Bipolar FET 

J1A771L 

Fairchild (938) 

0.4 

0.2 

10* 

1* 

3.5* 

3K 

70 

0 

Low Power Bipolar-JFET 

TL061C 

Tl 








1 

Low Power Bipolar-JFET 

TL060C 

T1 








0 

Programmable Bipolar-JFET 

TL066C 

Tl 




3* 

13* 

25K 

70 

0 

Bipolar-JFET 

|iPCF081 

TL081C 

NEC America 

Tl 








1 

Bipolar-JFET 

TL080C 

Tl 

300 

100 

- 

- 

1.4* 

1.5K 

60 

3 

Darlington Input 

MCI 431 

Motorola 

4000 

200 

2* 

10* 

5* 

0.75K 

60 

2 

Differential Output 

MCI 420 

Motorola 

20.0 0.00025 

- 

60 

0.5* 

3 

40K 

80 

0 

Electrometer, FET 

AD523L 

AD 

0.0005 

- 

30 

0.5* 

3 

40K 

80 

0 

Electrometer, FET 

AD523K 

AD 

0.010 

0.002* 

25 

1* 

2.5 

31 K 

86* 

0 

High Performance, Low Bias FET 

3503B 

3503S 

Burr-Brown 
t Burr-Brown 


- 

25 

0.75* 

0.5* 

50K 

70 

0 

Low Noise FET 

AD514L 

AD 

0.020 

0.0005* 

75 

1* 

6* 

50K 

70 

0 

High Performance FET 

ICL8007M 

t Intersil 


- 

25 

0.75* 

0.5 

50K* 

70 

0 

Low Noise FET 

AD514K 

AD 



50 

0.75* 

0.5* 

50K* 

70 

0 

Low Noise FET 

AD514S 

tAD 

0.025 

0.002* 

50 

1* 

0.5* 

25K 

80* 

0 

Low Noise 

3542J 

3542S 

Bwr-Brown (920) 
t Burr-Brown (920) 


0.010 

20 

1* 

1.5 

50K 

70 

0 

Low Cost FET Input 

LH0042 

t National 


- 

25 

1* 

6* 

50K 

70 

0 

Low Cost FET Input 

AD540K 

AD 



50 

1* 

6* 

50K 

70 

0 

Low Cost FET Input 

AD540S 

tAD 





0.5* 

25K 

80 

0 

FET 

AD3542J 

AD 

0.030 

0.005* 

20* 

1* 

6* 

50K 

70 

0 

FET 

SU536 

Signetics 

0.050 

0.005, 

25 

1* 

1 

25K 

70 

0 

Low Cost FET 

LH0042C 

National 

0.50 

0.15 

5* 

1* 

6* 

50K 

80 

0 

FET Input 

LH740AC 

National 

0.050 

- 

25 

1* 

6* 

25K 

70 

0 

Low Cost FET 

AD0042C 

AD 

0.10 

— 

25 

1* 

3 

50K 

80 

0 

Low Cost FET Input 

AD503K 

AD503S 

AD 

tAD 

0.20 

0.15 

20* 

3* 

6* 

50K 

64 

0 

High Slew Rate FET 

HA740M 

t Fairchild 

50 

20 

12* 

- 

9* 

0.5K 

60 

1 

Darlington Input 

TBB1331 

Siemens 

200 

25 

12* 

— 

— 

6K 

60 

0 

Darlington Input 

TCA311 

TCA315 

Siemens 

Siemens 








1 

Darlington Input 

TCA331 

Siemens 

25.0 0.020 

0.02 

50* 

5* 

10* 

80K 

74 

1 

120V/HS Gain=3 

HA-2060 

t Harris (962) 




8* 

40* 

7.5K 

74 

1 

High Slew Rate, FET 

HA-2050 

t Harris (960) 

40000 

10000 

1000 

100 

600 

IK 

50 

2 

Wide Gain-Bandwidth 

9912 

tOEl 

30.0 0.001 

0.0002* 

50 

1* 

2.5 

20K 

86 

0 

Low Bias FET 

ICL8007AM 

ICL8007AC 

t Intersil 

Intersil 


- 

50* 

1* 

6* 

20K 

86 

0 

FET 

1439 

Teledyne P 

0.040 

0.020 

10* 

0.14* 

1* 

1-1000 

65 

2 

Full Instrumentation, FET 

AIIM3S-1C 

LF252 

LF352 

Datel (689) 

National 

National (1073) 

(Continued) 
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LINEAR-Operational Amplifiers-Characteristics (Confd) 


Offset 
Voltage 
mv (25'C) 

Bias 

Current 
na. (25*0 

Offset 

Current 
na. (25'C) 

Voltage 

Drift 

)iv/°C 

Band- 

width 

MHz 

Slew 

Rate 

v//iS 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Single Units 

(Cont’d.) 

30.0 











(Cont'd.) 


30* 

2 

0.06* 

1* 

6* 

1000K 

80* 

0 

High Slew Rate FET 

fiA740C 

Signetks 


30000 

10000 

150 

200 

300 

IK 

50 

0 

Wide band 

9916 

tOEl 


50000 

20000 

100 

300 

IK 

4K 

96 

1 

Wide band 

9914 

OEI 

50.0 

0.00001 



- 

0.5* 

20K 

60 

0 

Ultra Low Bias FET 

ICH8500A 

Intersil 


0.0001 

- 

- 

- 

0.5* 

20K 

60 

0 

Ultra Low Bias FET 

ICH8500 

Intersil 


0.001 

0.0005* 

90 

0.5* 

3 

20K 

70 

0 

Electrometer, FET 

AD523J 

AD 



- 

50 

0.3* 

- 

10K 

70 


MOSFET 

|[tPC250A 

NEC America 


0.015 

- 

75 

1* 

3 

20K 

70 

0 

Low Cost FET Input 

AD503J 

AD 


0.025 

0.005* 

75 

1* 

2.5 

20K 

86* 

0 

High Performance, Low Bias FET 

3503A 

Burr-Brown 











3503R 

t Burr-Brown 


0.050 

0.0005* 

75 

1* 

6* 

20K 

70 

0 

High Performance, FET 

3540J 

Burr-Brown 











ICL8007C 

Intersil 










Low Cost FET 

1424 

Teledyne P 



- 

75 

0.75* 

0.5* 

20K 

70 

0 

Low Noise FET 

AD514J 

AD 





1* 

6* 

20K 

70 

0 

Low Cost FET 

AD540J 

AD 

60.0 

0.020 

0.02 

60* 

5* 

10*' 

80K 

70 

1 

Wideband, FET Input 

AM-406-2 

Datel (687) 











AM-406-2M 

fDatel (687) 











HA-2065 

Harris (962) 











1433 

Teledyne P 





8* 

40* 

7.5K 

70 

1 

120V/fiS Gain = 3 

AM-405-2 

Datel (687) 











AM-405-2M 

t Datel (687) 











HA-2055 

Harris (960) 

90.0 

0.10 

0.005* 

30* 

1* 

6* 

50K 

64 

0 

FET, High Input Impedance 

NE536 

Signetics 


50000 

20000 

1000 

100 

2500 

2K 

60 

2 

High Gain-Bandwidth, Fast Slewing 

9909 

OEI 

110.0 

2 

0.3 

20* 

1* 

6* 

20K 

55 

0 

High Slew Rate FET 

/iA740C 

Fairchild 

200.0 

0.01 

- 

50* 

1* 

0.4* 

10K 

70* 


MOS FET 

fiPCl52A 

NEC America 

- 

0.05 

0.01 

100 

35 

200 

500 

60 

0 

Wide band FET 

9917 

OEI 


0.3 

0.1 

500 

40 

600 

300 

50 

2 

Wideband, Fast Slewing 

9932 

OEI 




3000 

100 

200 

0.3K 

50 

0 

Wideband, Fast Slewing 

9908 

OEI 

Dual 

Units 










0.5 

0.06 

0.025 

5* 

- 

13* 

50K 

80 

0 

Precision BIFET 

MC35003A 

t Motorola 


0.075 

0.03 

5* 

- 

13* 

50K 

80 

0 

Precision BIFET 

MC34003A 

Motorola 


2 

0.2 

15 

1* 

0.3* 

80K 

96 

1 

Dual 108A 

LH2108A 

t Intersil 











LH2108A 

t National 











LH2208A 

National 











PM2108A 

tPMI 











PM2208A 

PMI 











LH2108A 

t Signetics 











LH2208A 

Signetics 


3 

2.8 

2 

1.2* 

0.25* 

200K 

114 

0 

Dual Matched Instrumentation 

OP-10 

tPMI 











OP-10A 

fPMI 


4 

3.8 

2 

1.2* 

0.25* 

200K 

110 

0 

Dual Matched Instrumentation 

OP-10E 

PMI 


7 

1 

30 

1* 

0.3* 

80K 

96 

1 

Dual 308A 

LH2308A 

Intersil 











LH2308A 

National 











PM2308A 

PMI 











LH2308A 

Signetics 


20 

0.1 

10 

3 

13 

50K 

80 

0 

Bipolar-JFET 

TL287C 

Tl 











TL287M 

tTI 

0.75 

50 

2 

8 

0.8 

0.5 

100K 

90 

0 

Dual Matched 

OP-04A 

tPMI 











OP-04E 

PMI 











OP-14A 

tPMI 











OP-14E 

PMI 

1.0 

0.075 

0.05 

5* 

— 

13* 

50K 

80 

0 

Precision BIFET 

MC35003B 

t Motorola 












(Continued) 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 







Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 






mv (25°C) 

na (25'C) 

na. (25°C) 

lnv/’C 

MHz 

V/(JS 

»/v 

cfo 

Comp. 

Comments 

Device 

Source 


Dual 

Units 









(Cont’d.) 

1.0 











(Cont’d.) 


0.1 

0.025 

10 

4.5 

10 

100K 

86 

0 

Precision Bipolar-JFET 

OP-25B 

tPMI 












OP-20F 

PMI 



0.15 

0.07 

5* 

- 

13* 

50K 

80 

0 

Precision BIFET 

MC34003B 

Motorola 


1.3 

7 

6 

4.5 

1.2* 

0.25* 

120K 

100 

0 

Dual Matched Instrumentation 

OP-10C 

PMI 


2.0 

0.05 

0.07 

5* 

- 

13* 

25K 

70 

0 

Precision BIFET 

MC34003 

Motorola 



0.10 

0.05 

10* 

3* 

13* 

50K 

80 

0 

Bipolar FET 

HA772A 

t Fairchild 

(938) 





4* 

13* 

50K 

80 

0 

Dual 351 A 

LF353A 

National 

(1035) 


2 

0.2 

15 

1* 

0.3* 

50K 

85 

1 

Dual 108 

LH2108 

t National 












LH2208 

National 












PM2108 

PMI 












PM2208 

PMI 












LH2108 

t Signetics 












LH2208 

Signetics 



50 

5 

— 

— 

— 

100K 

80 

0 

Dual High Performance 741 

SSS747 

tAMD 












SSS747 

tPMI 




10 

15 

1* 

— 

50K 

70 

0 

Low Power, Single Supply 

LM158A 

National 












CA158A 

tRCA 











Single Supply 

SE532A 

t Signetics 




25 

5 

1.5* 

0.8 

100K* 

100* 


Matched Amplifier Pairs 

3500MP 

Burr-Brown 

(920) 


60 

10 

15 

1* 

10 

50K 

70 

0 

High slew rate 

SE5535 

t Signetics 






3* 

35* 

50K 

70 

0 

High Slew Rate 

SE5S30 

t Signetics 

(1114) 





- 

- 

50K 

70 

1 

40 V/^is, G=5 

SE5538 

tSignetics 

(1120) 


75 

5 

10 

0.8 

0.5 

50K 

90 

0 

Dual Matched 

OP-04 

PMI 












OP-04C 

PMI 












OP-14 

tPMI 












OP-14C 

PMI 




10 

15 

1* 

0.5* 

50K 

80 

1 

Dual LM101A High Performance 

1501L 

tAMD 












1501M 

tAMD 












LH2101A 

tAMD 












LH2201A 

AMD 












LH2101A 

Intersil 












LH2101A 

t National 












LH2201A 

National 












LH2101A 

Raytheon 












LH2201A 

Raytheon 












LH2101A 

t Signetics 












LH2201A 

Signetics 



800 

200 

— 

10* 

6* 

50K 

80 

1 

Dual 5534 

XR5532M 

tExar 

(929) 











XR5533M 

tExar 

(929) 











SE5532 

tSignetics 

(1116) 











SE5532A 

t Signetics 

(1116) 











SE5533 

t Signetics 

(1117) 











SE5533A 

tSignetics 

(1117) 

3.0 

0.2 

0.05 

10* 

3* 

13* 

50K 

80 

0 

Low Noise Bipolar-JFET 

TL072BC 

Tl 





15 

4.0 

8 

75K 

80 

0 

Precision Bipolar-JFET 

OP-25C 

tPMI 












OP-25G 

PMI 




0.1 

10* 

1* 

3.5* 

4K 

80 

0 

Low Power, Bipolar JFET 

TL062BC 

Tl 






3* 

15* 

50K 

80 

0 

Bipolar JFET 

TL082BC 

Tl 












TL288C 

Tl 












TL288M 

tTI 



5 

3 

10* 

25* 

0.1* 

40K 

80 

0 

Programmable 

HA-2730 

t Harris 

(993) 


15 

5 

- 

.25* 

0.16* 

100K 

70 

0 

Programmable Dual LM4250 

LH24250 

t National 



20 

7.5 

5* 

0.27* 

0.16* 

50K 

70 

0 

Low Power Adjustable Current 

ICL8022M 

t Intersil 



50 

5 

- 

- 

- 

50K 

80 

0 

Higher Performance 

SSS747B 

PMI 



80 

15 

15 

1* 

— 

50K 

70 

0 

Low Power, Single Supply 

LM258A 

National 












CA258A 

RCA 













(Continued) ( 


10 



40 


50 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 







Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 






mv (25-C) 

na. (25“C) 

na. (25°C) 

|xv/"C 

MHz 

V/(1S 

v/» 

db 

Comp. 

Comments 

Device 

Source 


Dual 

Units 









(Cont’d.) 

3.0 

80 










(Cont’d.) 



30 

15 

0.44 

0.3 

50K 

80 

0 

Dual 741 

|uA747AM 

t Fairchild 












pA747EC 

Fairchild 












LM747A 

t National 












LM747E 

National 



too 

30 

8* 

8* 

2 

25K 

80 

0 

High Slew Rate 

HA-2650 

t Harris 

(986) 




20 

1* 

— 

25K 

65 

0 

Low Power, Single Supply 

LM358A 

National 












CA358A 

RCA 



750 

400 

3* 

— 

2* 

20K 

70 • 

3 

Audio Preamp 

pA749C 

Fairchild 












p,A749M 

t Fairchild 



3000 

300 

10* 

1* 

0.01* 

4K 

70* 

3 

General Purpose 

MCI 535 

t Motorola 


4.0 

700 

100 

25 

- 

- 

18K 

70 

0 

20ma output 

TAA2762 

t Siemens 



1500 

300 

— 

10* 

6* 

25K 

70 

1 

Dual 5534 

XR5532C 

Exar 

(929) 











XR5533C 

Exar 

(929) 


150 

25 

- 

- 

- 

50K 

70 

0 

2 op amp/comparators 

LM192 

t National 

(1054) 


1500 

300 

— 

10* 

6* 

25K 

70 

1 

Dual 5534 

XR5533AC 

Exar 












NE5532 

Si^etics 

(1116) 











NE5532A 

Signetics 

(1116) 











NE5533 

t Signetics 

(1117) 











NE5533A 

Signetics 

(1117) 


0.04 

0.02 

15* 

45* 

9* 

20K 

70 

0 

Dual 3140A, MOS FET 

CA3240A 

RCA 



0.10 


10* 

3* 

■ 13* 

50K 

80 

0 

Bipolar FET 

pA772 

t Fairchild 

(938) 



0.10 


4* 

13* 

50K 

80 

0 

Dual 351 B 

LF353B 

National 



7.5 

3 

3* 

1* 

15* 

200K 

70 

0 

Multi-Purpose Programmable 

pA776M 

t Fairchild 



10 

5 

10* 

- 

0.1* 

25K 

74 

0 

Programmable 

HA-2735 

Harris 

(993) 



25 

10* 

1* 

0.6* 

50K 

70 

0 

Single Supply, I/O operates to 
ground 

pA798M 

t Fairchild 



100 

25 

— 

— 

— 


70 

0 

Dual High Performance 74 1C 

SSS747C 

AMD 












SSS747C 

PMI 












SSS747G 

tPMI 












SSS1458 

PMI 












SSS1558 

tPMI 




40 

- 

0.8* 

0.5* 

4K 

60 

0 

Low Power 

TL022M 

tTI 





6* 

3* 

35* 

50K 

70 

0 

High Slew Rate 

NE5530 

Signetics 

(1114) 

- 



7* 

1* 

— 

50K 

70 

0 

Half LM124 

LM158 

t Motorola 












LM158 

t National 












CA158 

tRCA 












CA258 

RCA 












LM258 

National 












LM158 

t Signetics 












LM258 

Signetics 












SE532 

t Signetics 

(1109) 











LM158 

tTI 





6* 

1* 

10 

50K 

70 

0 

High Slew Rate, Dual 535 

NE5535 

Signetics 






- 


- 


1 

60 V/ps, G=5, Dual 538 

NE5538 

Signetics 

(1120) 


200 

60 

8* 

8* 

2 

20K 

74 

0 

High Slew Rate 

HA-2655 

Harris 

(986) 



80 

- 

0.8* 

0.5* 

IK 

60 

0 

Low Power 

TL022C 

Tl 



250 

50 

— 

— 

— 

25K 

65 

0 

2 op amp/comparators 

LM292 

National 

(1054) 











LM392 

National 

(1054) 



50 


1* 

0.6* 

50K 

70 

0 

Single Supply 

MC3558 

t Motorola 





1.5* 

1 

0.3* 

25K 

70 

3 

Matched Dual 709 

RM1537 

t Raytheon 





2-15* 

1* 

0.5* 

50K 

70 

0 

Dual 741 

747M 

tAMD 












1558 

tAMD 












)xA747M 

t Fairchild 











4f 

/iA1558M 

t Fairchild 












MCI 747 

t Motorola 













(Continued) | 


20 


30 


40 


50 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 






Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





mv (25"G) 

na, (25“C) 

na. (25^;) 

HV/"C 

MHz 

V/ftS 

v/v 

db 

Comp. 

Comments 

Device 

Source 

Dual 

Units 









(Cont’d.) 

5.0 

500 

200 

2-15* 

1* 

0.5* 

50K 

70 

0 

Dual 741 

(Confd.) 


3* 13‘ 50K 80 


Bipolar JFET 


MC4558A 

MC4558N 


t Motorola 
t National 
t National 
tPMI 
tPMI 
tRCA 
tRCA 
t Raytheon 
't Raytheon 
t Sixties 

Signetics 
tSignetics 
t Silicon G 
t Silicon G 
tTI 
tTI 

Toshiba 

Toshiba 


Low Noise 

MC1558N 

t Motorola 

0.25 

25K 

70 

3 

Dual MCI 709 

MCI 537 

t Motorola 

1.5* 

50K 

70 

0 

Dual Wideband 741 

RM4558 

RM4558 

t Raytheon 
tTI 

1.5 

50K 

70 

0 

Dual Wideband 741 

MC4558 

t Motorola 





3 

1.5 

50K 

70 

0 

3MHz min. Bandwidth 

RM4559 

t Raytheon 


- 

10 

50K 

70 

0 

High Slew Rate 1558 

MC1558S 

t Motorola 


5000 

500 

10* 

1* 

0.01* 

3.5K 

70 

3 

General Purpose 

MCI 435 

Motorola 


7000 

6000 

- 

2* 

50 

- 

80 

0 

Transconductance Amplifier 

LM11600 

t National 

(1050) 


8000 

'6000 

— 

2* 

50 

80 

0 

Transconductance Amplifier 

LM13600 

National 

(1050) 










LM13600A 

National 

(1050) 

0.2 

0.05 

10* 

3* 

13* 

50K 

80 

0 

Low Noise Bipolar-JFET 

XR072 

Exar 

(926) 










XR072M 

tExar 

(926) 










TL072AC 

Tl 











TL072M 

tTI 



0.1 

10* 

1* 

3.5* 

4K 

80 

0 

Low Power Bipolar-JFET 

TL062AC 

Tl 











TL062M 

tTI 



(927) 

(927) 40 

(927) 

(927) 


10 

6 

3* 

1* 

15* 

50K 

70 

0 

Multi-Purpose Programmable 

|rA776C 

Fairchild 

30 

10 

5* 

0.27* 

0.16* 

50K 

70 

0 

Low Power Adjustable Current 

ICL8022C 

Intersil 



- 

0.25* 

0.16* 

75K 

70 

0 

Programmable Dual LM4250 

:LH24250C 

National 

250 

50 

7* 

1* 

0.6* 

25K 

65 

0 

Half LM244/324 

LM258 

Motorola 










LM358 

Motorola 










NE532 

Signetics (1109) 










SA532 

Signetics 


75 

10* 

1* 

0.6* 

20K 

70 

0 

Single Supply, I/O operates to 
ground 

i^iA798C 

Fairchild 

500 

200 

_ 

1* 

0.5* 

20-50K 

70 

0 

Dual 741 C 

1458 

AMD 










I747C 

AMD 










XR1458 

Exar 










)iA747C 

Fairchild 


(Contiruied) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 





Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 




mv (25"C) 

na. (25‘C) 

na. (25'C) 


MHz 

V/)lS 

v/v 

db 

Comp. 

Comments j 

Device Source 

Dual 

Units 









(Cont’d.) 

6.0 

500 

200 

- 

1* 

0.5* 

20-50K 

70 

0 

Dual 741 C 

(Cont’d.) 


7,0 250 


500 50 


7.5 7 1 


Low Noise 

20K 

70 

0 

Low Noise 

20K 

70 

0 

High Slew Rate 1458 

10K 

65 

0 

20ma output 

12K* 

70 

2 

Low Noise 

6,5K 

70 

2 

Low Noise 

25K 

65 

0 

Half LM224 


100K 50 


0 Low Power, Single Supply 


2 op amp/comparators 


258 type 


Dual 308 


HA1458C 

HA171458 

HA17747 

MC1458 

MC1747C 

Llyl747C 

LM1458 

HPC251 

mPC1458 

PM747C 

PM1458 

CA747C 

CA1458 

RC747 

RC1458 

fiA747C 

SA747C 

MCI 458 

SA1458 

SG747C 

SG1458 

HA747C 

MC1458 


MC1458N 

MC1458S 


Fairchild 

Hitachi 

Hitachi 

Motorola 

Motorola 

National 

National 

NEC America 

NEC America 

PMI 

PMI 

RCA 

RCA 

Raytheon 

Raytheon 

Signetics 

Signetics 

Signetics 

Signetics 

Silicon 6 

Silicon G 

Tl 

Tl 


2 

0.5* 

20K 

70 

0 

Dual Wideband 741 C , 

MC4558C 

Motorola 






Low Noise 

MC4558NC 

Motorola 

3 

1.5 

20K 

70 

0 

3MHz min. Bandwidth 

RC4559 

RV4559 

Raytheon (1104) 

Raytheon 

3* 

1 

20K 

70 

0 

Wideband 741 

XR4558 

Exar 


Fairchild 
NEC America 
Raytheon 
Tl 



Signetics 

Signetics (1109) 

Tl 

Tl 



National (1054) 


Signetics 


250 50 30 


t Military Temperature Range (-55° to 125°C) 



Dual High Performance 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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AMD 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band^ 

Slew 

Voltage 







Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 






mv (25-C) 

na. (25°C) 

na. (25-C) 

.>iv/-C 

MHz 

V/)IS 

v/v 

db 

Comp. 

Comments 

Device 

Source 


Dual Units 

(Cont’d.) 

7,5 

250 

50 

30 

1* 

0.5* 

25K 

70 

1 

Dual High Performance 


(Cont’d.) 











LH2301A 

Raytheon 












LH2301A 

Signetics 



1500 

500 

1.5*. 

1* 

0.3* 

15K 

65 

3 

Matched Dual 709 

RC1437 

Raytheon 







0.25* 

15K 

65 

3 

Matdied Dual MC1709C 

MC1437 

Motorola 


10.0 

0,20 

0.05 

10* 

3* 

13* 

25K 

70 

0 

Low Noise Bipolar-FET 

XR072C 

Exar 












TL072C 

T1 




0.10 

10* 

3* 

13* 

50K 

70 

0 

Bipolar FET 

ftA772C 

FairehU 

(938) 





4* 

13* 

25K 

70 

0 

Dual 351 , wide band 

LF353 

National 













(1035,1073) 











SE571 

t Signetics 

(1112) 


500 

50 

7* 

1 

0.6 

20K 

70 

0 

Single Supply 

MC3458 

Motorola 



30 

15 

12* 

- 

18* 

3K 

80 

0 

Darlington Input 

TBC2332 

t Siemens 



700 

300 

15* 

1.1* 

0.5* 

20K 

60 

0 

General Purpose 

fiA1458CC 

Fairchild 












MC1458C 

Motorola 



1500 

600 

- 

- 

- 

10K 

70 

0 

Audio Preamp 

/iA749D 

Fairchild 


15.0 

0.20 

0.10 

10* 

3* 

13* 

50K 

70 

0 

Bipolar FET 

/iA772L 

Fairchild 

(938) 


0.4 

0.2 

10* 

1* 

3.5* 

3K 

70 

0 

Low Power Bipolar-JFET 

TL062C 

Tl 






3* 

13* 

25K 

70 

0 

Bipolar-JFET 

XR082C 

Exar 

(927) 











XR083C 

Exar 

(927) 











TL082C 

Tl 












TL083C 

Tl 




800* 

- 

- 

- 

32K* 

- 

0 

Audio 5 watts/channel 

DA-101 

Delco 



50 

25 

12* 

— 

18* 

3K 

65 

0 

Darlington Input 

TBB2331 

Siemens 












TBE2335 

Siemens 


20.0 

0.02 

0.0005* 

75 

1* 

6* 

50K 

70 

0 

FET Input Dual 

1CL8043M 

t Intersil 


50.0 

0.05 

0,0005* 

75 

1* 

6* 

20K 

70 

0 

FET Input Dual 

ICL8043C 

Intersil 


Triple Units 


3.0 

30 

' 7.5 

5* 

0.27* 

0.16* 

50K 

70 

0 

Low Power Programmable 

ICL8023M 

t Intersil 


5.0 

70 

14 


0.02* 

0,1* 


70 

0 

Micropower, Transconductance 
Amplifier 

CA3060 

tRCA 



200 

50 

3.3* 

0.6* 

0.4* 

3K 

80 

0 

Programmable 

L144A 

t Siliconix 












L144B 

Siliconix 



550 

100 


0.045* 

1* 


70 

0 

Micropower, Transconductance 
Amplifier 

CA3060 

tRCA 



5000 

1000 


0.11* 

8* 


70 

0 

Micropower, Transconductance 
Amplifier 

CA3060 

tRCA 


6.0 

30 

10 

5* . 

0.27* 

0.16* 

50K 

70 

0 

Low Power Programmable 

ICL8023C 

Intersil 


7,0 

150 

50 

- 

2* 

0.7* 

20K 

70 

0 

Low Power, Programmable 

SL144C 

Sillronics 


10.0 

250 

70 

3.3* 

0.6* 

0.4* 

IK 

70 

0 

Programmable 

L144C 

Siliconix 



2000 

200* 

- 

5 

0,46 

4K* 

90* 

2 

Supply +6 V 

TCA220 

Signetics 


Quad Units 


0.5 

300 

20 

10 

1.5 

0.7 

100K 

100 

0 

Symmetrical, Matched 

OP-09A 

tPMI 












OP-09E 

PMl 












OP-11 A 

tPMI 












OP-1 IE 

PMl 


2.0 

0.10 

0.05 

10* 

3* 

13* 

50K 

80 

0 

Bipolar FET 

fiA774A 

t Fairchild 

(938) 





4* 

13* 

50K 

80 

0 

Wideband, Quad 351 A 

LF347A 

National 

(1035) 


50 

10 

20 

1* 

— 

50K 

70 

0 

Low Power 

LM124A 

tAMD 













(Continued) | 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 
Voltage 
mv (25°C) 

Bias 

Current 
na. (25°C) 

Offset 

Current 
na (25°C) 

Voltage 

Drift 

MV/-C 

Band- 

width 

MMz 

Slew 

Rate 

v/ps 

Voltage 

Gain 

v/v 

CMRR 

db 

Comp. 

Comments 

Device 

Source 

Quad Units 

(Cont’d.) 

2.0 

50 

10 

20 

1* 

_ 

50K 

70 

0 

Low Power 


(Cont’d.) 











LM124A 

t National (1035) 











LM124A 

Signetics 

2.5 

200 

75 

2* 

8* 

4‘ 

100K 

86 

0 

Wideband 

HA-4602-2 

t Harris 












(998,1000) 


500 

50 

15 

1.5 

0.7' 

100K 

100 

0 

Symmetrical, Matched 

OP-09B 

tPMI 


Low Noise, Bipolar-JFET 

Low Power Bipolar-JFET 
JFET 

Low Power 



200 

30 

5‘ 

3 

1.2 

25K 

80 

0 

Noise 2pV max 

RM4156 

t Raytheon 






3.5* 

1.6* 

50K 

80 

0 

XR741M 

tExar 


3.5* 

1.6* 

50K 

80 

0 

Quad 741 

HA-4741-2 

HA4741-2 

t Harris 

t Raytheon 

(1002) 

3.5 

300 

100 

2* 

8* 

4* 

75K 

80 

0 

Wideband 

HA-4605-5 

Harris 

(1000) 

4.0 

400 

50 

5* 

1* 

1.2* 

50K 

70 

0 

LM124 with improved output 

RM3503A 

t Raytheon 


5.0 

0.10 

0.10 

10* 

3* 

13* 

50K 

80 

0 

Bipoiar FET 

|aA774 

tFabchild 

(938) 


0.20 

0.10 

10* 

4* 

13* 

50K 

80 

0 

Wideband, Quad 351 B 

LF347B 

National 



100 

10 

— 

1* 

0.4* 

50K 

70 

0 

Programmable, Low power 

XR146 

Exar 

(929) 











LM146 

fNationd 

(1035) 



25 

- 

1* 

0.5* 

50K 

70 

0 

Quad 741 with standard npn input 



Wideband quad 741 for gains >5 


tAMD 
t Fairchild 
t Intersil 
t Motorola 

t National (1(»5) 

t Raytheon 

_[TI 

tAMD 
t Intersil 
t National 
t Raytheon 


t Military Temperature Range (-55° to 125°C) 


Single Supply; I/O Operates to 
ground 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 


LM124 

tAMD 

LM224 

AMD 

mA124 

t Fairchild 

LM124 

t Intersil 

LM124 

t Motorola 

LM224 

Motorola 

LM124 

t National 

LM224 

National 

LM124 

t Raytheon 

CA124 

tRCA 

LM124 

t Signetics 

LM224 

Signetics 

SG124 

t Silicon G 

LM124 

tTI 

LM224 

Tl 


(Continued) 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset Bias Offset Voltage Band- Slew Voltage 

Voltage Current Current Drift width Rate Gain CMRR 

mv (25'C) na (25'C) na. (25"C) ^tv/'C MHz v/;is v/v db Comp. Comments 

Device Source 

Quad Units 

(Cont’d.) 

5.0 

200 50 - 1.5* 0.6* 25K 80 0 Low Poiwer 

(Cont’d.) 

ULN4236A Sprague 

ULN4436A Sprague 

250 80 — 0.8 0.5* IK 60 0 Low Power 

TL044C Tl 

300 50 5* 3 1.2 25K 80 0 Noise 2pV max 

RC4156 Raytheon (1110) 

RV4156 Raytheon 

3.5* 1.6* 25K 80 0 Quad 741 

XR4741C Exar 

HA-4741-5 Harris (1002) 

HA4741-5 Raytheon 

- 3* 1* 25K 80 0 Quad 741 

ULN-4136A Sprague 

ULN4336A Sprague 

500 50 10* 1* 0.6* 50K 70 0 Single Supply; I/O Operates to 

ground 

XR3503 tExar 

)iA3503M t Fairchild 

MC3503 t Motorola 

RM3503 t Raytheon 

MC3503 tTl 

2 op amps, 2 comparators 

MC3505 Motorola 

— 2 1 .5* 5K 70 0 Programmable Quad 741 

XR4202 Exar (930) 

MG4202 Motorola 

1 .6* 20K 70 0 Low Noise, Low Power 

XR4212M tExar 

200 .15* 1 0.5* 50K 70 0 Quad 741 

MC4741 t Motorola 

- 3* 1.5* 50K 70 0 Quad741, High Gain 

XR4136M tExar 

pA4136M t Fairchild 

PM4136 tPMI 

RM4136 (Raytheon 

RM4136 tTl 

6.0 0.2 0.05 , - 8 20 50K 80 0 FET, wideband 

MC3571 t Motorola 

10* 3* 13* 50K 80 0 Low Noise Bipolar-JFET 

XR074 Exar (926) 

XR074M tExar (926) 

TL074AC Tl 

TL074M tTl 

0.1 10* 1* 3.5* 4K 80 0 Low Power Bipolar-JFET 

TL064C Tl 

TL064AC Tl 

TL064M tTl 

3* 13* 50K 80 0 Bipolar JFCT 

XR084 Exar (927) 

XR084M tExar (927) 

TL084AC Tl 

TL084M tTl 

TL085AC Tl 

Programmable, Bipolar - JFET 

XR094 Exar (928) 

XR094M tExar (928) 

XR095 Exar 

XR095M tExar (928) 

200 50 — 1 * 0.5* 25K 70 0 Quad 741 with standard npn input 

stage 

LM248 AMD 

LM348 AMD 

ftA248 Fairchild 

pA348 Fairchild 

LM248 Intersil 

LM348 Intersil 

LM248 Motorola 

LM348 Motorola 

LM248 National 

LM348 National 

LM248 Raytheon 

LM348 Raytheon 

LM248 Tl 

LM348 Tl 

(Continued) 


t Military Temperature Range {-55° to 125"C) * Typical Values 
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Master Selection Guide 


1C MASTER 


LINEAR-Operational Amplifiers-Characterlstics (Cont’d) 


Offset Bias Offset Voltage Band- Slew Voltage 

Voltage Current Current Drift width Rate Gain CMRR 

mv (25^) na. (25’C) na. (25'C) Hv/‘C MHz v/fis v/v db Comp. Comments 

Device Source 

Quad Units 

(Cont’d.) 

6.0 200 50 - 

4* 2* 25K 70 0 Wideband quad tor gains >5 

(Cont’d.) 

LM249 AMD 

LM349 AMD 

nA349 Fairchild 

LM249 Intersil 

LM349 Intersil 

LM249 TIational 

LM349 National 

LM249 Raytheon 

LM349 Raytheon 

500 50 — 1‘ 1.2* 25K 70 0 LM324 with improved output 

RC3403A t Rayttieon 

RV3403A Raytheon 

2 1.6 5K 70 0 Quad 741 

XR4212C Exar 

100 — r 0.4* 25K 70 0 Programmable, Low power 

XR246 Exar (929) 

XR346 Exar (929) 

LM246 National 

LM346 National 

200 - 3* 1* 20K '60-70 0 Quad 741 

XR4136C Exar 

/iA4136C Fairchild 

(iPC4136 NEC America 

PM4136C PMI 

RC4136 Raytheon 

RV4136 Raytheon 

RC4136 tTI 

1* 0.5* 20K 70 0 Quad 741 

MC4741C Motorola 

1000 300 6* _ _ 10K 65 0 20ma output 

TAA4761 Siemens 

TAA4765 Siemens 

7.0 150 30 _ _ _ 20K 60 0 Single Supply 

TA75902 Toshiba 

250 50 7* 1 * — 25K 65 0 Single Supply; I/O Operates to 

ground 

• 

LM324 AMD 

nA224 Fairchild 

(iA324 Fairchild 

LM224 Intersil 

LM324 Intersil 

LM324 Motorola 

LM324 National 

CA224 RCA 

CA324 RCA 

LM224 Raytheon 

LM324 Raytheon 

LM224 Signetics 

LM324 Signetics 

SA534 Signetics 

SG224 Silicon G 

SG324 Silicon G 

LM224 Tl 

LM324 Tl 

100K* 50 0 Single Supply 

HA17902 Hitachi 

LM2902 National 

500 50 - - - 100K* 85* 0 324 type 

pPC324 NEC America 

fiPC451 NEC America 

100K 50 0 Single Supply 

fiPC2902 NEC America 

7.5 500 50 — 1* — 100K* 85* 0 Single supply, 324 type 

TDA0324 Signetics 

8.0 500 75 ,10* 1* 0.6* 20K 70 0 Single Supply; I/O Operates to 

ground 

XR3303 Exar 

;iA330C Fairchild 

MC3303 Motorola 

10.0 0.20 0.05 10* 3* 13* 25K 70 0 Low Noise Bipolar-JFET 

XR074C Exar (926) 

TL074C Tl 

TL075C Tl 

(Continued) 


t Military Temperature Range (-55° to 125"C) * Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 






Voltage Current 

Current 

Dn'ft 

width 

Rate 

Gain 

CMRR 





mv (25“C) na. (25'C) 

na. (25“C) 

(iv/"C 

MHz 

v/(iS 

v/v 

* 

Comp. 

Comments 

Device 

Source 

Quad Units 

(Cont’d.) 

10.0 0.20 

0.05 









(Cont’d.) 



0.10 

5 

15* 

25K 

70 

0 

Bipolar-JFET, Quad 351 

LF347 

National 











(1035,1073) 


0.10 

10* 

3* 

13* 

50K 

70 

0 

Hpolar FET 

fiA774C 

Fairchild (938) 

500 

50 

10* 

1* 

0.6* 

20K 

70 

0 

Single Supply; I/O Operates to 
ground 

XR3403 

Exar 










/iA3403 

Fairchild 










MC3403 

Motorola 










RC3403 

Raytheon 










MC3403 

Tl 









2 op amps, 2 comparators 

MC3405 

Motorola 



- 

1* 

2* 

15K 

70 

0 

LM224 with improved output 

Ry3403A 

Raytheon 




— 

— 

100K 

85* 

0 

Extended Temp LM224 

LM2902 

Motorola 










LM2902 

Raytheon 










LM2902 

Signetics 










LM2902 

Tl 

600 

300 

— 

3* 

1* 

15K 

60 

0 

Quad 741 

RC4136C 

Raytheon 










RC4136C 

Tl 

15.0 0.20 

0.05 

- 

7* 

20 

25K 

70 

0 

FET. wideband 

MC3471 

Motorola 


0.10 

10* 

3* 

13* 

50K 

70 

0 

Bipolar FET 

fiA774L 

Fairchild (938) 

0.40 

0.2 

10* 

1* 

3.5* 

3K 

' 70 

0 

Low Power Bipolar-JFET 

TL064C 

Tl 




3* 

13* 

25K 

70 

0 

Bipolar FET 

XR084C 

Exar 










TL084C 

Tl 










TL085C 

Tl 









Programmable Bipolar - JFET 

XR094C 

Exar (928) 










XR095C 

Exar (928) 

50 

25 

12* 

— 

— 

3K 

65 

0 

Darlington Input 

TBB4331 

Siemens 










TBE4335 

Siemens 

- 100 

— 

— 

2.5* 

0.5/20* 

2K 

■ — 

0 

Current Mirror, Single Supply 

LM1900 

t National 










LM1900 

tTI 

200 

— 

— 

2.5* 

0.5/20* 

1.2K 

— 

0 

Current Mirror, Single Supply 

LM2900 

National 










LM3900 

National (1035) 










LM2900 

Raytheon 










LM3900 

Raytheon 










LM2900 

Tl 










LM3900 

Tl 

300 

— 

— 

4* 

0.6* 

IK 

— 

0 

Current Mirror, Single Supply 

HA3301C 

Fairchild 










MC3301 

Motorola 










RC3301 

Raytheon 




2.5* 

0.5/20* 

1.2K 

— 

0 

Current Mirror, Single Supply 

LM3301 

National 










LM3401 

National 




5* 

0.6* 

IK 

— 

0 

Current Mirror, Single Supply 

fiA3401C 

Fairchild 










MC3401 

Motorola 










CA3401 

tRCA 










RC3401 

Raytheon 

Hex Units 


5 100 

25 

- 

1,0 

0,5 

25K 

70 

0 

Hex 741 W/NPN input 

TL326M 

tTI 

6 200 

50 


1.0 

0.5 

15K 

70 

0 

Hex 741 W/NPN input 

TL326C 

Tl 


t Military Temperature Range (-55“ to 125“C) * Typical Values 
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1C MASTER 

LINEAR-Phase Locked Loops/Synthesizers 


Phase Locked Loop Circuits 


fiC 

< 

ly 

z 

aaJ 


Note: Stereo Decoders are listed under Consumer 

Circdts 

Counter Logic Control 

SP8790 Plessey 

Counter Control Logic (Use with MC12012 for high 

frequency programming) 

MC12014 

Motorola | 

Crystal Oscillator (0.1 to 2.0 MHz) I 

MC12060 

Motorola 

MCI 2560 

t Motorola 

Crystal Oscillator (2 to 20 MHz) I 

MCI 2061 

Motorola 

MC12561 

t Motorola 

Digital Mixer I 

MC12000 

Motorola 1 

Double Balanced Mixer 

MCI 2002 

Motorola 

MCI 2502 

t Motorola 

FSK Modulator/Demodulator 

XR210 

Exar 

XR210M 

tExar 

XR2211 

tExar (922) 

XR2211M 

tExar (922) 

XR2211C 

Exar (922) 

XR2212C 

Exar (923) 

XR2212M 

tExar (923) 

XR2211C 

Raytheon 

XR2211M 

t Raytheon 

Offset Control System (for synthesizer tuned 

transceivers) 

MCI 2020 

Motorola 

MCI 2021 

Motorola 

MC12520 

t Motorola 

MC12521 

Motorola 

Phase Comparator and Programmable Counter I 

MC14568BA 

t Motorola 

MC14568BC 

Motorola 

Phase-Frequency Detector I 

11C44C 

Fairchild 

MC4044 

Motorola 

MC4344 

t Motorola 

MCI 2040 

Motorola 

MC12540 

t Motorola 

Phase Locked Loop 

XR215 

Exar (922) 

XR21SM 

tExar (922) 

M5136 

Mitsubishi 

M51361 

Mitsubishi 

SL652 

Plessey 

NE564 

Signetics (1111) 

SE564 

tSignetics (1111) 

SN54LS297 

tTI 

SN74LS297 

Tl 

Phase Locked Loop (CMOS) I 

F4046BC 

Fairchild 

F4046BM 

t Fairchild 

SIL4046B 

t Mitel 

SIL4046BE 

Mitel 

MC14046BA 

t Motorola 

MC14046BC 

Motorola 

CD4046BC 

National 

CC)4046BM 

t National 

CD4046B 

tRCA 

CC)4046BE 

RCA 

SCL4046B 

tsss 

SCL4046BE 

SSS 

(Continued) 


Phase Locked Loop Circuits 
(Cont’d.) 

Phase Locked Loop (CMOS) 

(Cont’d.) 

SCL4446B 

(SSS 

SCL4468E 

SSS 

Phase Locked Loop for Motor Control; See 

Linear-Consumer Circuits, Motor Speed Regulator 

Phase Locked Loop Control (Oscillator, programmable 

divider, phase comparator) 

MP7156 

Micro Power 

SP8760 

Plessey 

1 PLL Peripheral (VCO, mixer, amp for CB) I 

LM1861 

National 

LM1862 

National 

AN103 

Panasonic 

TA7310 

Toshiba 

j Prescaier, for AM/FM 

TD6101 

Toshiba 

TD6102 

Toshiba 

1 Prescaler, for FM radio I 

DS8629 

National 

SP8627 

Plessey 

SP8628 

Plessey 

SP8629 

Plessey 

Programmers and Controllers for Citizens Band See 

Linear-Consumer Circuits 

Programmer, for CB Synthesizer 


MM57190 

National 

1 Synthesizer I 

TC9100 

Toshiba 

Synthesizer, 200 channel, for AM/FM 


8X08 

Signetics (1124) 

Synthesizer (Programmable Divider, to 1021 channels. 

adder, phase comparator) 

j HCTR0320 

Hughes ] 

1 Synthesizer, AM/FM Tuner (2 device set) I 

TC9123 

Toshiba 

TC9124 

Toshiba 

1 Synthesizer, Citizens Band I 

f1C84 

Fairchild 

11C85 

Fairchild 

HCTR0347 

Hughes 

MP7139 

Micro Power 

MP7189 

Micro Power 

MC145104 

Motorola 

MCI 451 06 

Motorola 

MC145107 

Motorola 

MCI 45109 

Motorola 

MC145112 

Motorola 

DS8900 

National 

LM1861 

National 

LM1862 

National 

MM55104 

National 

MM55106 

National 

MM55107 

National 

MM55108 

National 

MM55109 

National 

MM55110 

National 

MM55114 

National 

MM55116 

National 

MM55122 

National 

HPD861 

NEC America 

NC6400A 

Nitron 

NC6402B 

Nitron 

NC6403 

Nitron 

NC6405A 

Nitron 

(Continued) 


Function Device 

Source 

-Liie 

Phase Locked Loop Circuits 


(Cont’d.) 



Synthesizer, Citizens Band 

(Cont’d.) 


MSM5807 

OKI 


MN6040 

Panasonic 


MN6040A 

Panasonic 


MN6040B 

Panasonic 


SP8920 

Plessey 


SP8921 

Plessey 


SP8922 

Plessey 


SP8923 

Plessey 


LC7110 

Sanyo 

140 

.NE575 

Signetics 


TC9102 

Toshiba 


TC9106 

Toshiba 


TC9107 

Toshiba 


Synthesizsr/Programmer, CB 



DS8900 

National 


TC9112 

Toshiba 


Synthesizer, AM/FM/CB/SW 



MM55117 

National 


MM55118 

National 

150 

MM55119 

National 


MM55120 

National 


1 Synthesizer, CB/Marine Radio, to 82 channels 


NC6400 

Nitron 


NC6405A 

Nitron 


Synthesizer, T.V., dual 82 channels 



NC6410A 

Nitron 


J Synthesizer, Externally Programmable 


NC6422 

Nitron 


NC6423 

Nitron 

160 

1 Synthesizer (Programmable Dividers, Phase 


Comparator) 



SI 87 

Siemens 


Tone Decoder 



XR567C 

Exar 


XR567M 

tExar 


XR2211C 

Exar (922) 


XR2211M 

tExar (922) 


LM567 

t National 


LM567C 

National 

170 

XR2211C 

Raytheon 


XR2211M 

(Raytheon 


NE567 

Signetics 


SE567 

t Signetics 


Dual Tone Decoder 



XR2567C 

Exar 


XR2567M 

tExar 


XR2567C 

Raytheon 


XR2567M 

(Raytheon 


Dual Tone Decoder/Receiver 


180 

MT8820A 

(Mitel 


MT8820AE 

Mitel 


Tone Generator 



FX205 

CMA 


Two Modulus Prescaler (-^-3/4) 



SP8720 

Plessey 


SP8725 

Plessey 


Two Modulus Prescaler -:-4/8) 



TD6102 

Toshiba 

190 

11C91C 

Fairchild 


11C91M 

t Fairchild 


95H91C 

Fairchild 


95H91M 

t Fairchild 


MCI 2009 

Motorola 



(Continued) 



t Mifitary Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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1C MASTER 


LINEAR-Telecommunication Circuits 


Funcfon 


Device 


Line 


Device 


Line 


Device 


Une 


Telecommunication Circuits 


Address Selector (Gives output if sequential input is 

entered in a fixed order within a maximum time 


interval) 



7511-01 

Telaris 


Baseband Modulator/Demodulator (50db carrier 


suppression) 



SL1001 

Plessey 


Baseband Channel Amplifier (24-27db amplifier) 


SL1020 

Plessey 


Codec, )i255 Law 



S2900 

AMI 


S2901 

AMI 


2910 

Intel 


MK5150 

Mostek 


LF3700 

National 


MM58100 

National 


TP3001 

National 

(1074) 

NC331 

Nitron 


NC332 

Nitron 


ST100 

Signetics 

(1106) 

OF331 

Siliconix 

(1133) 

DF332 

Siliconix 

(1133) 

Codec, A Law 



2911 

Intel 


MK5155 

Mostek 


MC14406 

Motorola 

(1030) 

MC14407 

Motorola 

(1030) 

LF3700 

National 


MM58150 

National 


TP3002 

National 

(1074) 

NC341 

Nitron 


NC342 

Nitron 


SM61A 

Siemens 


S291 

Siemens 


DF341 

Siliconix 


DF342 

Siliconix 


Codec, /i255/A Law 



AY3-9900 

Gl 


SM61B 

Siemens 


S291 

Siemens 


Compander (Signal Compressor/Expander) 


XR2216 

Exar 


LM2704 

National 


LM2705 

National 


LM2706 

National 


LM2707 

National 


LM3704 

National 


LM3705 

National 


LM3706 

National 


LM3707 

National 


LI 50 

SGS 


' NE570 

Signetics 

(1112) 

SE570 

t Signetics 

(1112) 

NE571 

Signetics 

(1112) 

Companding Analog to Digital Converter 


MN5110 

Micro Net 


MN5111 

Micro Net 


NC331 

Nitron 


NC341 

Nitron 


DF331 

SWconix 

(1133) 

DF341 

Siliconix 


Companding Digital to Analog Converter 


NC332 

Nitron 


NC342 

Nitron 


DF332 

SNiconix 

(1133) 

DF342 

SilKxrnix 


■ Military Temperature Range ( 

:-55° to 125“C) 



Telecommunication Circuits 
(Cont’d.) 


20 


30 


40 


50 


Companding A/D and D/A Converter 

LF2700 National 

MM8100 National 

Delta Modulation System, Continuously Variable Slope 

FX209 

CMA 

FX309 

CMA 

HC55516-2 

t Harris 

HC55516-8 

t Harris 

HC55516-9 

Harris 

HC55532-2 

t Harris 

HC55532-8 

t Harris 

HC55532-9 

Harris 

MC3417 

Motorola 

MC3418 

Motorola 

Dialer, Microcomputer (clock, stopwatch, redial, 16/32 

number) 

TZ2001 

Gl 

Dialer, Push Button Telephone Dialer Circuit (Converts 

push button inputs to pulses) 

S2S60 

AMI (642) 

AY5-9100 

Gl 

AY5-9106 

Gl 

AY5-9110 

Gl 

AY5-9118 

Gl 

AY5-9120 

Gl 

AY5-9151 

Gl 

AY5-9152 

Gl 

AY5-9153 

Gl 

AY5-9154 

Gl 

AY9-9600 

Gl 

MT4320 

Mitel 

MT4321 

Mitel 

MT4322 

Mitel 

MT4325 

Mitel 

MK5098 

Mostek 

MK5099 

Mostek 

MCI 4408 

Motorola 

MCI 4409 

Motorola 

MM5393 

National 

NC320 

Nitron 

NC321 

Nitron 

NC322 

Nitron 

CRC8000 

Rockwell 

CRC8001 

Rockwell 

SI 20 

Siemens 

DF320 

Siliconix 

DF321 

Silicorvx 

DF322 

Siliconix 

Dialer Memory (16x4 for Push Button Dialing) 

S121 

Siemens 

Dialer, Repertory 

S2562 

AMI (646) 

AY5-9200 

Gl 

MK5170 

Mostek 

SF19200 

NPC 

(Dialer) Clock Generator (for AY5-91 00/9200) 

AY5-9500 

Gl 

Tone Decoder (Three tone, 8 combinations sequential 

code receiver) 

FX307 

CMA 


60 


Tone Decoder (Operates from 0.01 Hz to 500 kHz) 


XR567 

XR567C 

XR2211C 

XR2211M 

LM567 

LM567C 


t Exar 
Exar 

Exar (922) 

tExar (922) 

t National 
National 

(Continued) 


Telecommunication Circuits 
(Cont’d.) 


70 


80 


90 


100 


110 


120 


130 


Tone Decoder (Operates from 0.01 Hz to 500 kHz) 
(Cont’d.) 

XR2211C Raytheon 

XR221 1 M t Raytheon 

NE567 Signetics 

SE567 t Signetics 

Dual Tone Decoder (Operates from 0.01 Hz to 500 

kHz) 

XR2567 

Exar 

XR2567M 

tExar 

XR2567C 

Raytheon 

XR2567M 

t Raytheon 

Dual Tone Decoder 

AY5-9801 

Gi 

AY5-9802 

Gl 

AY5-9803 

Gl 

I AY5-9804 

Gl 

AY5-9805 

Gl 

AY5-9806 

Gl 

AY5-9807 

Gl 

AY5-9808 

Gl 

AY5-9821 

Gl 

AY5-9822 

Gl 

AY5-9823 

Gl 

AY5-9824 

Gl 

AY5-9825 

Gl 

AY5-9826 

Gl 

AY5-9827 

Gl 

AY5-9828 

Gl 

MT8820 

Mitel 

CRC8030 

Rockwell 

7516-01 

Telaris 

Dual Tone Receiver Circuit (with filters) 

MH88200 

Mitel 

MH88205 

Mitel 

Dual Tone Receiver Circuit (combine with filters for 

1 touch tone receiver) 

MT8820 

Mitel 

MK5102-5 

Mostek 

AF104 

National 

AF106 

National 

AF107 

National 

AF108 

National 

AF110 

National 

SM301 

Siemens 

7640-01 

Telaris 

Quad Tone Decoder 

883-5 

Beckman 

Tone Ringer (operates from ring signal, drives 

speaker) 

S2S61 

AMI (644) 

ML8204 

Mitel 

ML8205 

Mitel 

Dual Squaring Translator with Squelch (for touchtone 

systems) 

FM900 

BEI 

Relay Driver (For 48v telephone relays) 

AY5-9050 

Gl 

DS1686 

t National 

DS1687 

t National 

DS3686 

National 

DS3687 

National 

UDN-2580 

Sprague 

UDN-2956 

Sprague 

UD7-2957 

Sprague 


140 


150 


160 


170 


180 


190 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Telecommunication Circuits (Cont’d) 


Telecommunication Circuits 
(Cont’d.) 


Encoder 2 of 8 keyboard to Binary Encoder (4x4 

Key Input to 4 line output) 

MC14419 Motorola 

Bandpass (touchtone) Filters 

883-X 

t Beckman 


FM951 

BEI 


FM952 

BEI 


FM953 

BEI 


FM954 

BEI 


CH1295 

Cermetek 


CH1296 

Cermetek 


ACR323C 

Gl 


ACF7363C 

Gl 


ACF7383C 

Gl 


ACF7711C 

Gl 


AF101 

National 


AF102 

National 


AF103 

National 


AF111 

National 


AF112 

National 


AF113 

National 


AF114 

National 


Bandpass Filters I 

ACF7310C 

Gl 


ACF7311C 

Gl 


ACF7320C 

Gl 


AF99 

National 


Bandpass Filter and Detector I 

ACF73(K)C 

Gl 


Filter, Dial Tone Suppression I 

ACF7401C 

Gl 


Filter, 2600Hz Suppression 



ACF7410C 

Gl 


Filter, PCM I 

ACF7270C 

Gl 


ACF7271C 

Gl 


ACF7272C 

Gl 


ACF7273C 

Gl 


AF132 

National 


AF133 

National 


AF134 

National 


Dual Tone Generator (Touchtone Frequencies) 


S2559 

AMI 

(638) 

S2559A 

AMI 

(638) 

S2559B 

AMI 

(638) 

S2559C 

AMI 

(638) 

S2559D 

AMI 

(638) 

ICM7206 

Intersil 


ICM7206A 

Intersil 


ICM7206B 

Intersil 


MK5086-1 

Mostek 


MK5086-2 

Mostek 


MK5087 

Mostek 


MK5089 

Mostek 


MK5090 

Mostek 


MK5091 

Mostek 


MC14401 

Motorola 


MC14403 

Motorola 


MC14405 

Motorola 


MC14410 

Motorola 


MM5395 

National 


S359 

Siemens 


7603-01 

Telaris 


7603-02 

Telaris 


Dual Tone Generator (Generates 

12-16 tone pairs) 

AY3-9400 

Gl 


AY3-9401 

Gl 



(Continued) 


Function Device 

Source 


Line 

Telecommunication Circuits 



(Cont’d.) 




Dual Tone Generator (Generates 12-16 tone pairs) 


(Cont'd.) 




AY3-9410 

Gl 



AY9-9086 

Gl 



Gyrator 



70 

TCA580 

Signetics 



AF120 

National 



1 Umiter (limits voltage on two-wire speech) 



U225 

Telefunken 



Tri-port Memory(Tl carrier) 




R8040 

Rockwell 



1 Serial Reciever(changes T1-D2 or T1-D3 input to 



parallel output) 




R8060 

’ Rockwell 



1 Serial Transmitter (Generates 193-Bit data stream in 

80 

T1-D2 or T1-D3 format) 




R8050 

Rockwell 



1 Dual Limiter (Touchtone Amplitude Limiter) 



1 883-4 

Beckman 



1 Modem, Frequency Division Multiplex Transmitter and 


Receiver 




LM1823 

National 



LM1826 

National 



Modem (Frequency-Shift Keying 




Modulator/Demodulator) 



90 

XR210 

Exar 



XR210M 

tExar 



MCI 441 2 

Motorola 



ESM501 

NPC 



Modem-, FSK Modulator 




XR2206 

Exar 

(924) 


XR2206M 

tExar 

(924) 


XR2207 

Exar 

(925) 


XR2207M 

tExar 

(925) 


Modem, FSK Demodulator 



100 

XR2211 

Exar 

(922) 


XR2211M 

tExar 

(922) 


1 Modem (For Serial Communications at up to 600 bps) 


1 MC6860 

Motorola 



1 Modem Circuits, for 103/113 and other FSK systems 


CH1213 

Cermetek 



CH1214 

Cermetek 



CHI 223 

Cermetek 



CHI 224 

Cermetek 



CHI 252 

Cermetek 


110 

CHI 257 

Cermetek 



CHI 262 

Cermetek 



CHI 267 

Cermetek 



CH1271 

Cermetek 



CHI 272 

Cermetek 



CHI 273 

Cermetek 



CHI 280 

Cermetek 



1 Modem Circuits, for CCITT FSK System 



CH1215 

Cermetek 



CH1216 

Cermetek 


120 

CHI 225 

Cermetek 



CHI 226 

Cermetek 



CHI 253 

Cermetek 



CHI 258 

Cermetek 



CHI 259 

Cermetek 



CH1263 

Cermetek 



CHI 268 

Cermetek 



CHI 276 

Cermetek 



PCM Repeater 




XR-C240 

Exar 


130 


Telecommunication Circuits 
(Cont’d.) 


PCM Repeater 

(Cont’d.) 

XR-C277 

Exar 

Signal Prxessing Peripheral 


S2811 

AMI 

Telephone Restricter 


CRN330 

NPC 

Digital Filter Switch (Tone Decoder) 


FX105 

CMA 

Frequency Sensitive Switch (Provides two set points 

adjustable with external components.) 


FX101 

CMA 

Frequency Sensitive Switch (Provides set points with 

widely adjustable hysteresis) 


FX301 

CMA 

Frequency Sensitive Switch (Provides two set points 

and three state outputs) 


FX401 

CMA 

Tone Operated Switch (Bistable tone operated switch) 

FX501 

CMA 

Tone Operated Monostable Timer (Tone operated for 

remote switching) 


FX601 

CMA 

Tone Transmitter (Three tone sequential code 

transmitter) 


FX207 

CMA 


Tone Transceiver (Decodes and encodes 5 sequential 
tones) 

FX407 CMA 

FX507 CMA 

FX607 CMA 


Tone Transceiver Code Selector (Programs 3 codes 
for FX407/507) 

FX707 CMA 



a 

< 

Ul 


Two-wire-to-Four wire converter (replaces hybrid 
transformer) 

ST120 Signetics , 


Crosspoint Array (Double 4x4 switch matrix) 
MC3466 Motorola 

RC4444 Raytheon 

RM4444 Raytheon 


Crosspoint Array (4x4 switch matrix) 

CD22100 RCA 


Crosspoint Array (8x2 switch matrix) 

SD5301 Signetics 


Crosspoint Array (8x4 switch matrix) 

MT8804B t Mitel 

MT8804BE Mitel 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


LINEAR-Timers 


Function Device 

Source 

Timers 

(Cont’d.) 

Timer. Precision 

(Cont’d.) 

LM3905 

National 

1 Timer with Counter, (time constant 128 RC) 

XR2242C 

Exar (924) 

XR2242M 

tExar (924) 

1 Timer with 12 Counter (time constant 7200 RC) 

1 2N1034E 

Ferranti 

1 Timer, Programmable (includes a counter for long time 

delays) Binary Control 


XR2240C 

Exar 

XR2240M 

tExar 

nA2240 

Fairchild 

ICL8240 

Intersil 

MCI 4541 BA 

t Motorola 

MC14541BC 

Motorola 

^iA2240G 

Tl 

HA2240M 

tTI 

1 Timer, Programmable (includes counter) Decimal 

Control 


ICL8250 

Intersil 

1 Timer, Programmable (includes counter) 

Hours/Minutes/Seconds Control 


ICL8260 

Intersil 

Timer, for Video Tape Controller 


VTR3300 

Gl 

Dual Timer (dual 555) 


NE556 

AMD 

SE556 

fAMD 

XR556C 

Exar 

XR556M 

tExar 

/iA556 

FaircrtW 

NE556 

Intersil 

SE556 

t Intersil 

MC3456 

Motorola 

MC3556 

t Motorola 

LM556 

t National 

LM556C 

National 

RC556 

Raytheon 

RM556 

t Raytheon 

TDB0556 

Siemens 

NE556 

Signetics 

SE556 

tSignetics 

SA556 

Signetics 

SG556 

tSilicon G 

SG556C 

Silicon G 

NE556 

Tl 

SE556 

tTI 

1 Dual Timer (dual 555), pinout variations 

XR2556C 

Exar 

XR2556M 

tExar 

Dual Timer(CMOS 556) Low Power 


ICM7556 

Intersil 

1 Dual Set Point Timer (includes timer, selectable time 

range) 


DF215 

Siliconix 

4 Digit Up/Down Presettable Counter/Timer, settable 
register with comparison to counter, multiplexed 
7-segment and BCD output (Maximum count 5959) 

ICM7217B 

Intersil 

ICM7217C 

Intersil 

ICM7227B 

Intersil 

iCM7227C 

Intersil 


Function 


Device 


Timers 


Timer 

NE555 

tAMD 

SE555 

AMD 

CS555 

Cherry 

XR555C 

Exar 

XR555M 

tExar 

XRL555 

Exar (923) 

MA555C 

Fairchild 

HA17555 

Hitachi 

NE555 

Intersil 

SE555 

t Intersil 

M51843 

Mitsubishi 

MCI 455 

Motorola 

MCI 555 

t Motorola 

LM555C 

National 

LM555M 

t National 

^PC1555 

NEC America 

RC555 

Raytheon 

RM555 

t Raytheon 

CA555 

tRCA 

CA555C 

RCA 

NE555 

Signetics 

SE555 

tSignetics 

TDA0555 

Signetics 

SA555 

Signetics 

SG555 

t Silicon G 

SG555C 

Silicon G 

ULN-3303 

Sprague 

ULN-3304 

Sprague 

355A/C 

Teledyne S 

355B/M 

t Teledyne S 

SE555 

tTI 

NE555 

Tl 

^ Timer, Adjustable Threshold 

MCI 422 

Motorola 

Timer, delayed switch ON/OFF (for driving relays. 

lamps, etc.) 

PBA3008 

RIFA 

PBA3009 

RIFA 

1 Timer, Detector /Timer, LED Driver, audio oscillator 

MD4301 

Mitel 

MD4302 

Mitel 

MD4303 

Mitel 

MD4304 

Mitel 

Timer, Precision Decade, Direct 7 Segment and Digit 

Drivers 

ICM7045 

Intersil 

ICM7045A 

Intersil 

Timer, Industrial, with ^5, -^6, ^10 

-^4096 counters. 

Hz output 

CD22017 

RCA 

Timer, Internal Current Source 

XR320 

Exar 

XR320M 

tExar 

Timer, Low Power (Supply 3v) 

SN76812 

Tl 

Timer (CMOS 555), Low Power 

1CM7555 

Intersil 

Timer /Microwave Oven Controller 

AY5-1260 

Gl 

TMS1117 

Tl 

Timer, Precision 

LM122 

t National 

LM222 

National 

LM322 

National 

LM2905 

National 

(Continued) 

t Military Temperature Range (-55° to 125"C) 


Function 


Device 


Source 


Line 


20 


30 


40 


50 


60 


Counter/Timer(50 ms-4800 hr) 
M58479 


Mitsubishi 

(Continued) 


Timers 


(Cont’d.) 


70 


80 


Counter/Timer(50 ms4800 hr) 
M58482 

(Cont’d.) 

Mttsubislii 

Universal Timer (includes two 4-digit comters, 
comparator, dock oscillator and divider) 

MM5865 Natkxial 

Dual Monostable Timer 

FX109 

CMA 

Quad Timer, Current Sink Output 
NE558 

SA558 

SE558 

Signetics 

Signetics 

tSignetics 

Quad Timer, Current Source Output 
NE559 

SA559 

SE559 

Signetics 

Signetics 
t Sixties 

Tone Triggered Timer ' 

FX601 

CMA 

Other Timer Circuits; See Linear-Consumer Circuits, 
Appliance Timers; Clocks; Watches; Stopwatches; T.V. 


Timers and Digital-CMOS Osdllators/Divtders 


90 


too 


110 


120 


130 


140 


150 


* Typical Values 

Bold face indicates additkmal data is provided on the page noted. 
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LINEAR-Voltage Regulators 


Output 

Voltage 


Output 

Current 


Source 


Output 

Voltage 


Output 


Current 

Device 

Source 







(Cont’d.) 

750 ma 

809-V5 

t Beckman 


850 ma 

LI 29 

SGS 


1 a 

pA109M 

t Fairchild 

(934) 


pA209M 

Fairchild 

(934) 


fiA309C 

Fairchild 

(934) 


LM109K 

t Motorola 



LM209K 

Motorola 



LM309K 

Motorola 



MC7805C 

Motorola 



LM109K 

fNationai 

(1060) 


LM209K 

National 

(1060) 


LM309K 

National 

(1060) 


SFC2109M 

NPC 



LM109K 

t Raytheon 



LM209K 

Raytheon 



LM309K 

Raytheon 



L7805 

tSGS 



L7805C 

SGS 



LM209DA 

Signetics 



LM309DA 

Signetics 



SG109K 

t Silicon G 



SG209K 

Silicon G 



SG309K 

Silicon G 



SG7805AR 

t Silicon G 



SG7805ACR 

Silicon G 



SG7805CR 

t Silicon G 



SG7805R 

Silicon G 



TA78005 

Toshiba 


1.2 a 

S13551M 

Sanken 


1.5 a 

pA7805C 

Fairchild 

(935) 


pATSOSM 

t Fairchild 

(935) 


LAS1505 

Lambda 



LAS15A05 

Lambda 



LM140-5 

t National 

(1060) 


LM140A-5 

t National 

(1060) 


LM340-5 

National 

(1060) 


LM340A-5 

National 



LM7805 

National 

(1060) 


pPC7805 

NEC America 


LM109DB 

t Signetics 



LM209DB 

Signetics 



LM309DB 

Signetics 



pA7805 

t Signetics 



|iA7805C 

Signetics 



pA78HV05 

Signetics 



LM340-5 

Signetics 



SG7805AK 

t Silicon G 



SG7805ACK 

Silicon G 



SG7805ACP 

Silicon G 



SG7805CK 

Silicon G 



SG7805CP 

Silicon G 



SG7805K 

t Silicon G 



LM340-5 

Tl 



TL7805AC 

Tl 



TL7805C 

Tl 


2a 

LAS1605 

Lambda 




Sanken 



SI3552M 

Sanken 



L2005 

SGS 


3a 

pA233 

Fairchild 



SHI 23 

t Fairchild 



SH223 

Fairchild 



SH323 

Fairchild 



LM123 

Motorola 



Line 


Fixed, Positive 


For low amounts of current, voltage references can be 
used as voltage regulators. See Linear— Other Devices, 
Reference Diodes 
2.6 


100 ma 

pA78L26C 

Fairchild 



MC78L02G 

Motorola 



pA78L02C 

Signetics 



pA78L02C 

Tl 



pA78L02AC 

Tl 



TA7316 

Toshiba 


100 ma 

pA78L05C 

Fairchild 

(935) 


MC78L05C 

Motorola 



LM140U-5 

National 

(1060) 


LM240LA-5 

National 

(1060) 


LM340LA-5 

National 

(1060) 


Liyi78L05A 

National 

(1060) 


LM78L0SC 

National 

(1060) 

’ 

pPC78L05 

NEC America 



pA78L05C 

Signetics 



pA78L05C 

Tl 



pA78L05AC 

Tl 



TA78L005 

Toshiba 



TA78L005A 

Toshiba 


200 ma 

LM109H 

Motorola 



LM209H 

Motorola 



LM309H 

Motorola 



LH0075 

National 



LM109H 

t National 

(1060) 


LM209H 

National 

(1060) 


LM309H 

National 

(1060) 


SFC2109 

tNPC 



SFC2209 

NPC 



SFC2309 

NPC 



TBA625A 

Plessey 



LM109H 

t Raytheon 



LM209H 

Raytheon 



LM309H 

Raytheon 



LM209DB 

Signetics 



LM309DB 

Signetics 



SG109T 

t Silicon G 



SG209T 

Silicon G 



SG309T 

. Silicon G 



LM109 

tTI 



LM209 

Tl 



LM309 

Tl 


250 ma 

LM342-5 

National 

(1060) 


LI 92-5 

SGS 


500 ma 

805-V5 

t Beckman 



pA78M05C 

Fairchild 

(935) 


pA78M0SM 

t Fairchild 

(935) 


MC7705C 

Motorola 



MC78M05C 

Motorola 



LM341-5 

National 

(1060) 

i 

LM78M05 

National 

(1060) 


pPC78M05 

NEC America 



L194-5 

SGS 



LM109DA 

t Signetics 



LM209DA 

Signetics 



LM309DA 

Signetics 



pA78M05 

t Signetics 



pA78M05C 

Signetics 



pA78MHV05 

t Signetics 



pA78MHV05C 

Signetics 



SG7805AT 

t Silicon G 



SG7805ACT 

Silicon G 



pA78M05C 

Tl ' 



pA78M05M 

tTI 


600 ma 

L005T1 

SGS 



(Continued) 


Fixed, Positive 


20 


30 


40 


50 


60 


(Continued) 


70 


80 


90 


100 


110 


120 


130 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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LINEAR-Voltage Regulators (Cont’d) 


Output 

Voltage 


Output 

Current 


Device 


Source 


Line 


Output 


Output 


Voltage 

Current 

1 Device 

Source 


Fixed, 

Positive 

(Cont’d.) 

6 

1.5 a 


(Cont’d.) 



(1A7806C 

Signetics 




LM340-6 

Sigteto 




LM340-6 

Tl 




fiA7806C 

Ti 




pA7806M 

tTi 



2a 

LAS1606 

Lambda 




CJSE017 

Solitron 




CJSE019 

Solitron 




CJSE021 

Solitron 



3 a 

LAS1406 

Lambda 



5a 

LAS1906 

Lambda 



10a 

42050^10 

MiCTopac 



20a 

42055-620 

Micrcpac 


6.2 

100 ma 

pA78L62C 

Fairchild 




pA78L06C 

Signetkts 




pA78L06C 

Tl 


i 


pA78L06AC 

Tl 


nHjH 

100 ma 



■ 




BBli 

■ 


10 a 

42050-710 

Micropac 



20a 

42055-720 

Mktropa: 


7.5 


TA78L075 

Toshiba 




TA78L075A 

Toshiba 



la 

L7875 

tSGS 




L7875C 

SGS 



2a 

L2075 

SGS 


Is 

100 ma 

DVR-8 

Delco 




pA78L08C 

Fairchiid 

(935) 



MC78L08C 

Motorola 




LM140LA-8 

t National 

(1060) 



LM240U-8 

National 

(1060) 



LIII340U-8 

National 

(1060) 



LM78L08A 

National 

(1060) 



LII78L08C 

National 

(1060) 



|iPC78L08 

NEC America 




pA78L08 

Tl 




pA.78L08AC 

Tl 




TA78L008 

Toshiba 




TA78L008A 

Toshiba 



200 ma 

LH0075 

National 



250 ma 

LM342-8 

National 

(1060) 

I 

500 ma 

pA78C08C 

Fairchild 

(935) 



pA78M08C 

Fairchild 

(935) 



pATSHOSM 

t Fairchild 

(935) 

1 


MC78M08C 

Motorola 




LM341-9 

National 

(1060) 



LM78M08 

Natkxud 

(1060) 



pPC78M08 

NEC America 




pA78M08C 

Signetics 


j 


pA78M08M 

t Signetics 




pA78MHV08 

Signetics 




pA78MHV08C 

t Signetics 




SG7808AT 

t Silicon G 




S67808ACT 

Silicon G 




SG7808T 

t Silicon G 




SG7808CT 

Silicon G 




pA78M08C 

Tl 




pA78M08M 

tn 



1 a 

SG7808AR 

t Silicon G 




SG7808ACR 

Silicon G 



Fixed, Positive 


3 a 


5a 




(Cont’d.) 


LM323 

Motorola 

LAS1405 

Lambda 

LM123 

t National 

LM223 

National 

LM323 

National 

SI3554M 

Sanken 

SGI 23 

t Silicon G 

SG223 

Silicon G 

SG323 

Silicon G 


(Cont’d.) 


(1060) 

(1060) 

(1060) 


UA78H05 Fairchild 


(934,952) 



SH1705 

LAS1905 

42050-055 

Fairchild 

Lambda 

Micropac 

(954) 

10 a 

pA78P05 

Fairchild 

(934) 


42050-510 

Micropac 


20a 

42055-520 

Micropac 


100 ma 

LM140LA-6 

National 

(1060) 


LM240LA-6 

National 

(1060) 


LIIII340U-6 

National 

(1060) 


LM78L06A 

National 

(1060) 


LM78L06C 

National 

(1060) 


TA78L006 

Toshiba 



TA78L006A 

Toshiba 


200 ma 

LH0075 

National 


250 ma 

LM342-6 

National 

(1060) 

500 ma 

pA78M(l6C 

Fairchild 

(935) 


pA78lli06M 

t Fairclvld 

(935) 


MC78M06C 

Motorola 



LM341-6 

National 

(1060) 


LM78M06 

National 

(1060) 


SG7806AT 

t Silicon G 



SG7806ACT 

Silicon G 



SG7806T 

t Silicon G 



SG7806CT 

Silicon G 



pA78M06C 

Signetics 



pA78M06M 

t Signetics 



pA78MHV06 

t Signetics 



pA78MHV06C 

Signetics 



pA78M06C 

Tl 



|iA78M06M 

tTI 


1 a 

SG7806ACR 

Silicon G 



SG7806AR 

t Silicon G 



SG7806CR 

Silicon G 



SG7806R 

t Silicon G 


1.5 a 

pA7806C 

Fairchild 

(935) 


pA7806M 

t Fairchild 

(935) 


LAS1506 

Lambda 



MC7806C 

Motorola 



LM140-6 

t National 

(1060) 


LM140A-6 

t National 

(1060) 


LM340-6 

National 

(1060) 


LM340A-6 

National 

(1060) 


LM7806 

National 

(1060) 


TDB7806 

Siemens 



SG7806AK 

t Silicon G 



SG7806ACK 

Silicon G 



SG7806CK 

Silicon G 



SG7806K 

t Silicon G 



SG7806ACP 

Silicon G 



SG7806CP 

Silicon G 



pA78HV06 

Signetics 



pA7806 

t Signetics 



(Continued) 


10 


20 


30 


40 


50 


60 


(Continued) 


90 


100 


110 


120 


t Military Temperature Range (-55° to 125"C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Voltage Regulators (Cont’d) 


Output 

Voltage 

Output 

Current 

Device 

Source 


Line 

Output 

Voltage 

Output 

Current 

Device 

Source 


Line 

Fixed, 

Positive 

(Cont’d.) 


Fixed, 

Positive 

(Cont’d.) 


■ 

1 a 

SG7808R 

SG7808CR 

(Cont’d.) 

t Silicon G - 
Silicon G 


10 

1.5 a 

LM140-10 

LM140A-10 

(Cont’d.) 

t National (1060) 

t National (1060) 



1.5 a 

pA7808C 

pA7808M 

LAS1508 

MC7808C 

LM140^ 

Fairchild 
t Fairchild 
Lambda 
Motorola 
t National 

(935) 

(935) 

(1060) 




111340-10 

LM340A-10 

LM7810 

LM340-10 

mA7810C 

National 

National 

National 

Tl 

Tl 

(1060) 

(1060) 

(1060) 




LM140A-8 

t National 

(1060) 

10 


2a 

LAS1610 

Lambda 





LM340^ 

Uyi340A-8 

LM7808 

National 

National 

National 

(1060) 

(1060) 

(1060) 

. 

3 a 

LAS1410 

Lambda 


70 





5a 

LAS1910 

Lambda 





pPC7808 

P.A7808 

pA7808C 

NEC America 
t Signetics 
Signetics 




9 a 

42050-109 

Micropac 








20a 

42055-1020 

Micropac 





pA78HV08 

LM340-8 

SG7808AK 

SG7808ACK 

SG7808CK 

SG7808K 

SG7808ACP 

SG7808CP 

LM340-8 

fiA7808C 

Signetics 
Signetics 
t Silicon G 
Silicon G 
Silicon G 
t Silicon G 
Silicon G 
Silicon G 

Tl 

Tl 


20 

12 

. 

100 ma 

)iA78L12C 

MC78L12C 

LM140U-12 

LM240LA-12 

IJI340LA-12 

LM78L12A 

ljyi78L12C 

)iPC78L12 

pA78L12C 

pA78L12C 

Fairchild 
Motorola 
t National 
National 

National 

National 

National 

NEC America 
Signetics 

Tl 

(935) 

(1060) 

(1060) 

(1060) 

(1060) 

(1060) 

80 


2a 

LAS1608 

Lambda 





pA78L12AC 

TA78L012 

tA78L012A 

Tl 

Toshiba 

Toshiba 




3 a 

LAS1408 

Lambda 




















10 a 

42050-810 

Micropac 




200 ma - 

LH0075 

National 




5a 

LAS1908 

Lambda 





TBA625B 

Plessey 




20a 

42055-820 

Micropac 


30 


250 ma 

LM342-12 

National 

(1060) 

90 

8.2 

100 ma 

pA78C82C 

pA78L82C 






L192-12 

SGS 



■ 



500 ma 

)iA78C12C 

FaircMId 

(935) 


8.5 

200 ma 

TBA435 

Plessey 





pA78M12C 

pA78lll12M 

MC78M12C 

LM341-12 

LM78M12 

fiPC78M12 

Fairchild 
t Fairchild 
Motorola 
National 
National 

NEC America 

(935) 

(935) 

(1060) 

(1060) 



la 

pA7885 

L7885 

L7885C 

pA7885C- 

Fairchild 

tSGS 

SGS 

Tl 








L2085 

SGS 





L036T1 

LI 94-1 2 

SG7812AT 

SG7812CT 

SG7812ACT 

SG7812T 

pA78M12C 

pA78M12M 

SGS 

SGS 

t Silicon G 
Silicon G 
Silicon G 
t Silicon G 
Signetics 



1 

100 ma 

pA78L09C 

|iA78L09C 

|iA78L09AC 

TA78L009 

TA78L009A 

Fairchild 

Tl 

Tl 

Toshiba 

Toshiba 

(935) 

40 




100 


750 ma 

809-V9 

t Beckman 





t Signetics 




20a 

42055-920 

Micropac 





|iA78MHV12 

HA78MHV12C 

jikmm 

|iA78M12C 

t Signetics 
Signetics 
tTI 

Tl 



10 

100 ma 

LM140U-10 

LM240LA-10 

t National 
National 

(1060) 

(1060) 

(1060) 








LM78L10A 

NdtiOfidl 

National 



720 ma 

LI 30 

SGS 


110 



LM78L10C 

National 

(1060) 

50 


750 ma 

809-V12 

t Beckman 





pA/8L1 Olj 
pA78L10AC 
TA78L010 
TA78L010A 

Tl 

Tl 

Toshiba 

Toshiba 




1 a 

SI3120E 

SI3120T 

STK521 

STK541 

Sanken 

Sanken 

Sanyo 

Sanyo 

tSGS 




200 ma 

LH0075 

National 





L7812 




250 ma 

LM342-10 

National 

(1060) 




L7812C 

SG7812AR 

SG7812ACR 

SG7812CR 

SG7812R 

SGS 

t Silicon G 
Silicon G 
Silicon G 
t Silicon G 




500 ma 

pA78C10C 

LM78M10 

pA78M10C 

Fairchild 

National 

Tl 

(935) 

(1060) 





120 


1.5 a 

LAS1510 

Lambda 

(Continued) 

60 



TA78012 

Toshiba 

(Continued) 




t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 

LINEAR'Voltage Regulators (Cont’d) 



Device 

Sowoe 

(Cont’d.) 


(Cont'd.) 

HA7812C 

Fairchild (935) 

tiA7812M tFairchiid (935) 

US1512 

Lambda 

LAS15A12 

Lambda 

MC7812C 

Motorola 

LM140-12 t National (1060) 

Uyi140A-12 t National (1060) 

LM340-12 

National (1060) 

LM340A-12 

National (1060) 

LM7812 

National (1060) 

pPC7812 

NEC America 

SI3120G 

Sanken 

SI3120M 

Sanken 

pA7812 tSignetics j 

/1A7812C 

Signetics 

pA78HV12 

Signetics 

LM340-12 

Signetics 

SG7812K t Silicon G 

SG7812AK t Silicon G 

S67812ACK 

Silicon G 

SG7812CK 

Silicon G 

SG7812ACP 

Silicon G 

SG7812CP 

Silicon G 

;iA7812C 

Tl 

LM340-12 

Tl 

LAS1612 

Lambda 

STK531 

Sanyo 

L2012 

SGS 

LAS1412 

Lambda 

pA78H12 

FairchHd 


(934,^2) 

LAS1912 

Lambda 

42050-128 

MiCTopac 

42055-1216 

Micropac 

TA7221 

Toshiba 

TA78L132 

Toshiba 

TA78L132A 

Toshiba 

^iA7814 t 

Signetics 

pA7814C 

Signetics 

;iA78CB 

Fairchild (934) 

LAS15CB 

Lambda 

LAS14CB 

Lambda 

LAS19CB 

Lambda 

LAS16CB 

Lambda 

42050-148 

Micropac 

42055-1416 

Micropac 

L037T1 

SGS 

pA78L15C 

Fairchild (935) 

MC78L15C 

Motorola 

IJI140U-15 t National (1060) 

LM240LA-15 

National (1060) 

LM340U-15 

National (1060) 

LM78L15A 

National (1060) 

LM78L15C 

National (1060) 

)iPC78L15 

NEC America 

(1A78L15C 

Signetics 

pA78L15C 

Tl 

pA78L15AC 

Tl 

TA78L015 

Toshiba 

TA78L015A 

Toshiba 


(Continued) 


Output 
Line Voltage 


Fixed, Positive 



(Cont’d.) 


200 ma 

LH0075 

TBA625C 

National 

Plessey 

(Cont’d.) 

250 ma 

LI 92-1 5 

SGS 



LM342-15 

National 

(1060) 

500 ma 

801 -VI 5 

t Beckman 



pA78C15C 

Fairchild 

(935) 


jiA7ni15C 

Fairchild 

(935) 


pA78M15H 

tFairchiid 

(935) 


MC78M15C 

Motorola 



LM34MS 

National 

(1060) 


LM78M1S 

National 

(1060) 


fiPC78M15 

LI 94-1 5 

mA78M15 

(tA78M15C 

fiA78MHV15 

fiA78MHV15C 

SG7815AT 

SG7815ACT 

SG7815CT 

SG7815T 

(iA78lyl15C 

|iA78M15M 

LI 31 


SI3150E 

SI3150T 

L7815 

L7815C 

SG7815AR 

3G7815ACR 

SG7815R 

SG7815CR 

TA78015 

/XA7815C 

fiA7815M 

LAS1515 

LAS15A15 

MC7815C 

LH140-1S 

LM140A-15 

L1I340-15 

LM348A-15 

LM7815 

SI3150G 

SI3150M 

>iA7815 

fiA7815C 

pA78HV15 

LM340-15 

SG7815AK 

SG7815ACK 

SG7815CK 

SG7815K 

SG7815ACP 

SG7815CP 

MA7815C 

LM340-15 


NEC America 
SGS 

t Sixties 
Signetics 
tSignetics 
Sigietics 
t Silicon G 
Silicon G 
Silicon G 
t Silicon G 
Tl 

nj 

SGS 

t Beckman 

Sanken 

Sanken 

tSGS 

SGS 

t Silicon G 
Silicon G 
t Silicon G 
Silicon G 
Toshiba 

FajrchM (335) 

tFairchiid (935) 

Lambda 

Lambda 

Motorola 

t National (1060) 

t National (1060) 

National (1060) 

National (1060) 

National (1060) 

Sanken 
Sanken 
tSignetics 
Signetics 
Signetics 
Sigietics 
t Silicon G 
Silicon G 
Silicon G 
t Silicon G 
Silicon G 
Silicon G 
Tl 
Tl 


LAS1615 Lambda 

L2015 SGS 

CJSE001 Solitron 

CJSE003 Solitron 

CJSE005 Solitron 


(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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LINEAR-Voltage Regulators (Cont’d) 


Output 

Voltage 

Output 

Current 

Device 

Source 


Line 

Output 

Voltage 

Output 

Current 

Device 

Source 


Line 

Fixed, 

Positive 

(Cont’d.) 


Fixed, 

Positive 

(Cont’d.) 


15 




(Cont’d.) 


18 




(Cont’d.) 



3a 

LAS1415 

Lambda 




12a 

42055-1812 

Toshiba 




5a 

fiA78H15 

Fairchild 



20 

100 ma 


Toshiba 







(934,952) 





Toshiba 





LAS1915 

Lambda 




500 ma 

pA78C20C 

Fairchild 

(935) 



8 a 

42050-158 

Micropac 





|rA78M20C 

Fairchild 

(935) 



16a 

42055-1516 

Micropac 





pA78lll20M 

t Fairchild 

(935) 










M078M?nr; 



70 

16 

8 a 

42050-168 

Micropac 





pA78M20C 

Signetics 



12a 

42055-1612 

Micropac 





HA78M20M 

t Signetics 











pA78MHV20 

t Signetics 



17 

500 ma 

|iA78C17C 

Fairchild 

(935) 

10 



pA78MfiV20C 

Signetics 




2a 

L2017 

SGS 





|itA78M20C 

Tl 



18 

100 ma 

pA78L18 

Fairchild 

(935) 




(1A78M20M 

tTl 





MC78L18C 

Motorola 




1.5 a 

LAS1520 

Lambda 





LM140LA-18 

t National 

(1060) 



2a 

CJSE009 

Solitron 





LM240LA-18 

National 

(1060) 




CJSE011 

Solitron 





LM340U-18 

National 

(1060) 




CJSE013 

Solitron 


80 



LM7SL18A 


(1060) 










LM78L18C 

National 

(1060) 



8a 

42050-208 

Micropac 





TA78L018 

Toshiba 




10a 

42055-2010 

Micropac 





TA78L018A 

Toshiba 


20 













22 

500 ma 

pA78C22 

Fairchild 

(935) 



200 ma 

LH0075 

National 





pA78M22C 

Tl 




250 ma 

LM342-18 

National 

(1060) 



1.5 

pA7822C 

Tl 




500 ma 

pA78C18C 

Fairchild 

(935) 



4 a 

42050-224 

Micropac 





MC78M18C 

Motorola 











LM341-18 

National 

(1060) 



10 a 

42055-2210 

Micropac 





LM78M18 

National 

(1060) 


24 

100 ma 

pA78L24 

Fairchild 

(935) 




SG7818AT 

t Silicon G 





MC78L24C 

Motorola 





SG7818ACT 

Silicon G 





LM140U-24 

t National 

(1060) 

90 



SG7818CT 

Silicon G 





LM240U-24 

National 

(1060) 




SG7818T 

t Silicon G 


30 



LM340LA-24 

National 

(1060) 



1 a 



■■■ 




LM78L24A 

National 

(1060) 





■sum 





LM78L24C 

National 

(1060) 




L7818 

tSGS 





TA78L024 

Toshiba 





L7818C 

SGS 





TA78L024A 

Toshiba 





SG7818AR 

t Silicon G 




250 ma 

LM342-24 

National 

(1060) 




SG7818ACR 

Silicon G 




300 ma 

STK507 

Sanyo 





SG7818R 

t Silicon G 











SG7818CR 

Silicon G 




500 ma 

pA78C24C 

Fairchild 

(935) 










pA78M24C 

Fairchild 

(935) 

100 


1.5 a 

pA7818C 

Fairchild 

(935) 




pA78M24M 

t Fairchild 

(935) 




pA7818M 

t Fairchild 

(935) 

40 



MC78M24C 

Motorola 





MC7818C 

Motorola 





SG7824AT 

t Silicon G 





LAS1518 

Lambda 





SG7824ACT 

Silicon G 





LM140-18 

t National 

(1060) 




SG7824T 

t Silicon G 





LM140A-18 

t National 

(1060) 




SG7824CT 

Silicon G 





LM340-18 

National 

(1060) 




LM341-24 

National 

(1060) 




LM340A-18 

National 

(1060) 




LM78M24 

National 

(1060) 




LM7818 

National 

(1060) 




jiA78M24 

t Signetics 





|xPC7818 

NEC America 




|iA78M24C 

Signetics 


110 



LM340-18 

aignetics 





pA78MHV24 

t Signetics 





pA7818 

t Signetics 


50 



pA78MHV24C 

Signetics 





pA7818C 

Signetics 





|iA78M24C 

Tl 





pA78HV18 

Signetics 





UA78M24M 

tTl 





SG7818AK 

t Silicon G 











SG7818ACK 

Silicon G 




1 a 

SI3240E 

Sanken 





SG7818CK 

Silicon G 





SI3240T 

Sanken 





SG7818K 

t Silicon G 





STK523 

Sanyo 





SG7818ACP 

Silicon G 





STK543 

Sanyo 





SG7818CP 

Silicon G 





L7824 

tSGS 





pA7818C 

Tl 





L7824C 

SGS 


120 



'lM340-18 

Tl 


60 



SG7824AR 

t Silicon G 











SG7824ACR 

Silicon G 




2a 

STK532 

Sanyo 





SG7824R 

t Silicon G 




8 a 

42050-188 

Micropac 





SG782CR 

Silicon G 






(Continued) 
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t Military Temperature Range (-55° to 125'’C) * Typical Values 
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IC MASTER 



LINEAR-Voltage Regulators (Cont’d) 


Output Output 

Voltage Current 

Device 

Source 


Line 

Output Output 

Voltage Current 

Device 

Source 


Line 

Fixed, Positive 

(Cont’d.) 


Fixed, Negative 

(Cont’d.) 


24 

T.5 a 

pA7824C 

MA7824M 

LAS1524 

(Cont’d.) 

Fairchild (935) 

t Fairchild (935) 

Lambda 


5 100 ma 

MC79L05G 

LM79L05A 

LM73L0S 

LM320L05 

Motaola 

National 

National 

National 

(1060) 

(1061) 

(1061) 

60 


MC7824C 

IJyi140-24 

LM140A-24 

Motorola 

tNationai 
t National 

(1060) 

(1060) 

(1060) 

(1060) 

(1060) 


200 ma 

LH0076 

Natioial 





250 ma 

LM320ML05 

National 

(1061) 



LM340-24 

LM340A-24 

LM7824 

pPC7824 

SI3240G 

SI3240T 

pA7824 

fiA7824C 

pA78HV24 

LM340-24 

SG7824AK 

SG7824ACK 

National 

National 

National 

NEC America 
Sanken 
Sanken 
t Signetics 
Signetics 
Signetics 
Signetics 
t Silicon G 
Silicon G 

10 

500 ma 

pATWOSC 

LM120H5.0 

LM220H5.0 

LM320H5.0 

LM320IIPS.0 

LMTSMOS 

pA79M05 

pA7SM05C 

SG120-05T 

SG220-05T 

SG320-05T 

pA79M05 

Fairchild 

tNationai 

National 

National 

National 

National 

t Signetics 
Signetics 
t Silicon G 
Silicon G 
Silicon G 

Tl 

(934) 

(1061) 

(1061) 

(1061) 

(1061) 

70 


SG7824K 

t Silicon G 


20 

750 ma 

859-V5 

t Beckman 




SG7824CK 

SG7824ACP 

SG7824CP 

)jA7824C 

LM340-24 

Silicon G 
Silicon G 
Silicon G 

Tl 

Tl 



1 a 

SG120-05R 

SG220-05R 

SG320-05R 

t Silicon G 
Silicon G 
Silicon G 






1.5 a 

pA7905C 

U\S18A05 

Fairchild 

Lambda 

(934) 

80 

2a 

STK533 

L2024 

Sanyo 

SGS 




LM790S 

MC7905C 

National 

Motorola 

(1061) 

4 a 

42050-244 

MiCTopac 




LM120K5.0 

LM22(M(5.0 

LM320K5.0 

tNationai 

Nation^ 

National 

(1061) 

(1061) 

(1061) 


10 a 

42055-2410 

Micropac 





26 4 a 

42050-264 

Micropac 


30 


LM320TS.0 

LAS1805 

/iA7905 

National 

Lambda 
t Signetics 

(1061) 


8 a 

42055-2608 

Micropac 






28 1.5 a 

LAS1528 

Lambda 




pA7905C 

SG120-05K 

SG220-05K 

Signetics 
t Silicon G 
Silicon G 


90 

4 a 

42050-284 

MiCTopac 





8 a 

42055-2808 

Micropac 




SG220-05P 

Silicon G 



30 4 a 

42050-304 

Miaopac 




SG320-05K 

SG320-05P 

Silicon G 



31 Shunt 

TAA550 

TBA271A 

TAA550 

National 

SGS 

Signetics 




SG7905 

SG7905C 

pA7905C 

t Silicon G 
Silicon G 

Tl 



32 Shunt 

AN155 

Panasonic 



2a 

pA79E05 

t Fairchild 



4 a 

42050-324 

Miaopac 


40 


fiA/9E05C 

Fairchild 






3a 

LU145K5.0 

LM245K5.0 

LM34SK5.0 

tNationai 

National 

National 

(1061) 

(1061) 

(1061) 

too 

33 Shunt 

TAA550 

TBA271B 

TAA550 

National 

SGS 

Signetics • 






5a 

42051-055 

Micropac 



34 4 a 

42050-344 

Miaopac 







5.2 100 ma 

LM320L5.2 

National 

(1061) 


35 Shunt 

TAA550 

TBA271C 


■■■ 



■ 


250 ma 

UII320HL5i 

National 

(1061) 



TAA550 


■ 


500 ma 

LM120H5.2 

t National 

(1061) 


36 4 a 

42050-364 

Micropac 




LM220H5.2 

LM320H5.2 

UI320MP5.2 

National 

National 

National 

(1061) 


190 20 ma 

DI-900 

Dionics 




(1061) 


50 ma 

DI-905 

Oionics 


50 


LM79M05.2 

fiA79M05.2 

pA79M05.2C 

National 

t Signetics 
Signetics 

(1061) 

110 

Fixed, Negative 







MC7902C 

Motorola 




SG220-5.2T 

Silicon G 



1.5 a 

LAS1802 

Lambda 




SG320-5.2T 

Silicon G 








1 a 

SG120-5.2R 

SG220-5.2R 

SG320-5.2R 

t Silicon G 
Silicon G 
Silicon G 



2a 

pA79E02 

pA79E02C 

t Fairchild 
Fairchild 





3 100 ma 

MC79L03C 

Motorola 








1.5 a 

LAS18052 

Lambda 



200 ma 

LH0076 

National 
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t Military Temperature Range (-55“ to 125°C) * Typical Values 


Bold face indicates additional data is provided on the page noted. 
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LINEAR-Voltage Regulators (Cont’d) 



Output 
Line Voltage 


Fixed, Negative 




(Cont’d.) 



(Cont’d.) 

MC7905.2C 

Motorola 


LM120KS.2 

t National 

(1061) 

LM220K5.2 

National 

(1061) 

LM320K5.2 

National 

(1061) 

LM320T5.2 

National 

(1061) 

LM7905.2 

National 

(1061) 

pA7905.2 

t Signetics 


)iA7905.2C 

Signetics 


SG120-5.2K 

Silicon G 


SG220-5,2K 

Silicon G 


SG220-.5.2P 

Silicon G 


SG320-5.2K 

Silicon G 


SG320-5.2P 

Silicon G 


SG7905.2 

t Silicon G 


SG7905.2C 

Silicon G 


pA7952C 

Tl 


LM14SK5.2 

t National 

(1061) 

LM245K5.2 

National 

(1061) 

LM345K5.2 

National 

(1061) 

LM320L06 

National 

(1061) 

LM73L06A 

National 

(1060) 

LM0076 

National 


LM320ML06 

National 

(1061) 

|iA79M06C 

Fairchild 

(934) 

LM120H6.0 

t National 

(1061) 

LM220H6.0 

National 

(1061) 

LM320H6.0 

. National 


LM320MP6.0 

National 

(1C»1) 

LM79M06 

National 

(1061) 

pA79M06 

t Signetics 


|iA79M06C 

Signetics 


/1A79M06 

Tl 


HA7906C 

Fairchild 

(934) 

LAS1806 

Lambda 


MC7906C 

Motorola 


LM7906 

National 

(1061) 

LM120K6.0 

t National 

(1061) 

LM220K6.0 

National 

(1061) 

LM320K6.0 

National 

(1061) 

LM320T6.0 

National 

(1061) 

pA7906 

t Signetics 


|iA7906C 

Signetics 


pA7906C 

Tl 


CJSE018 

Solitron 


CJSE020 

Solitron 


42051-065 

Micropac 


42051-075 

Micropac 


LM320L08 

National 


LM79L08A 

National 

(1060) 

LM0076 

National 


LM320ML08 

National 

(1061) 

;iA79M08C 

Fairchild 

(934) 

LM120H8.0 

t National 

(1061) 

LM220H8.0 

National 

(1061) 

LM320H8.0 

National 


LM320MP8.0 

National 

(1061) 

LM79M08 

National 

(1061) 

pA79M08 

t Signetics 


pA79M08C 

Signetics 


pA79M08 

Tl 


fiA7908C 

Fairchild 

(934) 


(Continued) | 



t Military Temperature Range (-55° to 125''C) 


* Typical Values 
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IC MASTER 


LINEAR-Voltage Regulators (Cont'd) 


Output 

Voltage 

Output 

Current 

Device 

Source 


Line 

Output 

Voltage 

Output 

Current 

Device 

Source 


Line 

Fixed, 

Negative 

(Cont’d.) 


Fixed, 

Negative 

(Cont’d.) 


12 

1.5 a 

HA7912C 

SG120-12K 

Signetics 
t Silicon G 

(Cont'd.) 


18 

100 ma 

LII79L18A 

LM79L18 

National 

Nationai 

(Cont’d.) 

(1060) 

(1061) 




SG220-12K 

SG1220-12P 

SG320-12K 

SG320-12P 

SG7912 

Silicon G 
Silicon G 
Silicon G 
Silicon G 
t Silicon G 
Silicon G 




200 ma 

LH0076 

LM120H16 

LH220H18 

LM320H18 

National 

t National 
Natkxuy 

National 

(1061) 

(1061) 




SG7912C 




250 ma 

LM320IIIL18 

National 

(1061) 

70 



;iA7912C 

Tl 


10 


500 ma 

LII320MP18 

National 

(1061) 



4 a 

42051-124 

Miaopac 





UII79M18 

pA79M18 

HA79M18C 

Nation^ 

t Signetics 
Sigietics 

(1061) 


14 

4 a 

42051-144 

Micropac 

. 






15 

100 ma 

MC79L15C 

LM320L15 

UM79L1$A 

LM79L1S 

Motorola 

National 

National 

National 







(1061) 

(1060) 

(1061) 



1 a 

LM120K18 

LM220K18 

LM320K18 

LM320T18 

t National 
National 
National 
National 

(1061) 

(1061) 

(1061) 

(1061) 



200 ma 

LH0076 

LM120H15 

LM220H1S 

LM320H15 

SG120-15T 

SG220-15T 

SG320-15T 

National 
t National 
National 

National 
t Silicon G 
Silicon G 
Silicon G 







(1061) 

(1061) 

20 


1.5 a 

pA7918C 

US1818 

MC7918C 

LM7918 

pA7918 

;iA7918C 

pA7918C 

Faachild 

Lambda 
Motaola 
National 
t Signetics 
Signetics 
Tl 

(934) 

(1061) 

80 


250 ma 

LM320ML1S 

National 

(1061) 









4 a 

42051-184 

Miaopac 




500 ma 

851 -VI 5 
fiA79U1SC 
LM320MP15 

t Beckman 

Fairchild 

National 







(934) 

(1061) 


20 

500 ma 

/1A79M20C 

pA79M20 

Fidrchild 

Tl 





LM79M15 

National 

(1061) 



1.5 a 

LAS1820 

Lambda 





fiA79M15 

;iA79M15C 

mA79M15 

Signetics 
t Signetics 
Tl 


30 


2 a 

CJSE010 

CJSE012 

CJSE014 

Solitron 

Solitron 

Solitron 


90 


750 ma 

859-V15 

t Beckman 












3 a 

42051-204 

Miaopac 




1 a 

LM120K15 

LM220K1S 

t National 
National 

(1061) 

(1061) 

(1061) 

(1061) 







22 

3 a 

42051-223 

Miaopac 





LM320K15 

LM320T15 

SGI 20-1 5R 
SG220-15R 

National 

National 

t Silicon G 
Silicon G 


24 

100 ma 

MC79L24C 

LM320L24 

LII79L24A 

LM79L24 

Motorola 

National 

National 

National 

(1061) 

(1060) 

(1061) 




SG320-15R 

Silicon G 




200 ma 

IJI120H24 

fNationat 

(1061) 



1.5 a 

pA7915C 

LAS1815 

Fairchild 

Lambda 

(934) 

40 


- 

IJI220H24 

LM320H24 

Nation^ 

National 

(1061) 

100 



LAS18A15 

MC7915C 

LM7915 

isiA7915 

HA7915C 

SG120-15K 

SG220-15K 

SG220-15P 

SG320-15K 

Lambda 
Motorola 
National 
t Signetics 
Signetics 
t Silicon G 
Silicon G 
Silicon G 
Silicon G 




250 ma 

Ui320ML24 

National 

(1061) 




(1061) 

50 


500 ma 

pA79ll24C 

LM320MP24 

LM79M24 

ftA79M24 

DF334 

HA79M24C 

MA79M24 

FaircMd 

National 

National 

t Signetics 
SiHconix 
Signetics 
Tl 

(934) 

(1061) 

(1061) 

(1133) 




SG320-15P 

SG7915 

SG7915C 

HA7915C 

pA7915 

Silicon G 
t Silicon G 
Silicon G 
Tl 
tTi 




la 

1111201(24 

LM220K24 

LM320K24 

LM320T24 

fNationd 

National 

National 

National 

(1061) 

(1061) 

(1061) 

(1061) 

110 






1.5 a 

pA7924C 

LAS1824 

MC7924C 

LM7924 

FairdiHd 

Lambda 

Motorola 

National 

(934) 

(1061) 



2a 

CJSE002 

CJSE004 

CJSE006 

Solitron 

Solitron 

Solitron 






4 a 

42051-154 

Miaopac 





fiA7924 

fiA7924C 

pA7924C 

t Signetics 



16 

4 a 

42051-164 

Micropac 





Signetics 

Tl 


120 

18 

100 ma 

MC79L18C 

LM320L18 

Motorola 

National 






(1061) 

Mitinued) 



3a 

42051-243 

Micropac 






(C 


26 

3 a 

42051-263 

Micropac 





t Military Temperature Range (-55’ to 125°C) 


* Typical Values 

Bold face indicates additionai data is provided on the page noted. 
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LINEAR-Voltage Regulators (Cont’d) 


Output 

Output 

Voltage 

Current 

Fixed, Negative 

28 

1,5 a 

3 a 

30 

3a 

31 

Shunt 

32 

Shunt 

3a 

33 

Shunt 

34 

3 a 

35 

Shunt 


Fixed, Dual 


+5 


Device Source 


(Cont’d.) 


LAS1828 Lambda 


42051-283 Micropac 


42051-303 Micropac 


42051-323 Micropac 


TAA550 National 

TBA271B SGS 

TAA550 Signetics 


42051-343 Micropac 


Output . 
Line Voltage 


42051-363 Micropac 


Signetics (1122) 

t Signetics (1122) 

Signetics (1122) 

t Signetics (1122) 20 

Micropac 

t National 
National 
National 

Signetics (1122) 

t Signetics (1122) 

t National 
National 
National 

Signetics (1122) 30 

t Signetics (1122) 

Exar 
t Exar 
Exar • 

Motorola 
t Motorola 
t National 
National 
National 

Raytheon 40 

t Raytheon 
Silicon G 
t Silicon G 
Silicon G 
Toshiba 

Signetics (1122) 
t Signetics (1122) 

t Silicon G 
Silicon G 

Silicon G 50 
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1C MASTER 


LINEAR-Voltage Regulators (Cont’d) 


Output Voltage Output 

Hi Low Current 


Adjustable, Positive 


Arranged in sequence by Output Voltage-High, Output 
Current, and then Output Voltage-Low. 

9 3 500 ma 



t Military Temperature Range (-55° to 125"C) 


* Typical Values 

I face indicates additional data is provided on the page i 
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LINEAR-Voltage Regulators (Cont’d) 


Output Voltage 
Hi Low 


Adjustable, Positive 


40 4.5 12 ma 



Output Voltage 
Line Hi Low 


AMD 

AMD 

t Fairchild (934) 

t Intersil 
Intersil 
t Motorola 
Motorola 
t National 
National 
tNPC 
NPC 

t Raytheon 
Raytheon 
t Silicon G 
Silicon G 
tn 
Tl 


AMD 

Fairchild (934) 



(Cont’d.) I .Adjustabie, Negative 

32 3.8 200 ma 


National (1060) 

National (1060) 

National (1060) 



t Beckman 


Toshiba 


)iA79HGC Fairchild 


LH0076 t National 
LH0076C National 


Fairchild (934) 

Motorola 
National 
NEC America 
Raytheon 


Adjustable, Dual 


+20 +8 


pA79MG Fairchild (934) 

fiA79MG t Signetics 
pA79MGC Signetics 



MC1563G 


MC1563R 


LM137H 



LM237HV 

LM337HV 


Source 


(Cont’d.) 


MC1463G 

MC1463R 


MC1463R Motorola 
TA7085 Toshiba 


t Motorola 


t Motorola 


tNational 


(1061,1064) 


(1061,1064) 


(1061,1064) 


(1061,1064) 


(1061,1064) 


(1061,1064) 


(1061,1064) 


(1061,1064) 


(1061,1064) 


(1061,1064) 


(1061,1064) 90 


(1061,1064) 


tFarchiM (934) 

t Motorola 


Motorola 

(National 

National 

tNPC 

NPC 

t Silicon G 
Silicon G 
Silicon G 
tTI 
Tl 


(National 

(1061,1064) 110 

National (1061) 

National 

(1061,1064) 


+8 

100 ma 

MC1468L 

Motorola 



MC1568L 

t Motorola 



SG1468J 

Silicm G 



SG1568J 

(Sifesn G 

+ 14.5 

100 ma 

MC1568R 

( Motorola 


MC1468R 

Motorola 



SG1468T 

Silicon G 



SG1568T 

( Silicon G 




(Continued) 




flC 

< 

Ul 

z 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 

LINEAR-Voltage Regulators (Cont’d) 


Output Voltage Output 

Hi Low Current 


Adjustable, Dual 


+5 200 ma 


+28 +10 100 ma 



Output Voltage Output 

Source Line Hi Low Current 


(Cont’d.) Switching Regulators 

(Cont’d.) Switching Regulator Circuits 

Signeiics (1122) 

t Silicon G 
Silicon G 
Silicon G 
Silicon G 
Silicon G 


+32 +0.05 100 ma 


SGI 502 t Silicon G 
SG2502 Silicon G 


RC4194D R 

SG4194CJ Si 



RC4194TK 

SG4194CR 


XR4194M tExar 
RM4194D t Raytheon 
SG4194MJ t Silicon G 


XR4194MK tExar 
RM4194TK t Raytheon 
SG4194MR t Silicon G 




XR1524 

fExar 

(930) 

XR2524 

Exar 

(930) 

XR3524 

Exar 

(930) 

ZN1066 

Ferranti 


|iA78S40 

Fairchild 

(935) 

/iA78S60 

Fairchild 


SH1605 

Fairchild 

(954) 

MC3380 

Motorola 


MC3420 

Motorola 


MC3520 

t Motorola 


TL494C 

Motorola 


TL494M 

t Motorola 


TL495C 

Motorola 


TL495M 

t Motorola 


LM1524 

t National 

(1063) 

LM2524 

National 

(1063) 

LM3524 

National 

(1063) 

SL442 

Plessey 


CA3085 

RCA 


NE5S60 

Signetics 

(1123) 

SE5560 

Signetks 


SGI 524 

t Signetics 


SG2524 

Signetics 


SG3524 

Signetics 


TDA1060 

Signetics 


TDA2640 

Signetics 


SG1524 

tSiyconG 

(1128) 

SG2524 

SiconG 

(1128) 

SG3524 

SMconG 

(1128) 

SGI 524 

tTI 


SG3524 

Tl 


TL494C 

Tl 

(1144) 

TL494M 

tTI 


TL495C 

Tl 

(1144) 

TL497I 

n 


TL497M 

tTI 


PIC600 

tMrode 


PIC601 

Unitrode 


PIC610 

Unitrode 


PIC611 

Unitrode 


PIC625 

Unitrode 


PIC626 

Ut^ode 


PIC635 

Unitrode 


PIC636 

Unitrode 



t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates addition^ data is provided on the page noted. 
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LINEAR-Other Devices 


Other Linear Devices 


AC Amplifier, Quad, Single Supply 


CA3048 ■ 

RCA 

AC Detector (Detects presence or absence of ac 

signals, includes adjustable threshold and time delay.) 

3050 

Intech/FMI | 

Active Filters (See also Linear-Telecommunications 

Circuits) 


881 

Beckman 

UAF11 

Burr-Brown (921) 

UAF11H 

t Burr-Brown 

UAF15 

Burr-Brown 

UAF15H 

t Burr-Brown 

AFT76 

Burr-Brown (921) 

UAF21 

Burr-Brown (921) 

UAF21H 

t Burr-Brown (921) 

UAF25 

Burr-Brown 

UAF25H 

t Burr-Brown 

UAF31 

Burr-Brown (921) 

UAF41 

Burr-Brown (921) 

CHI 290 

Cermetek 

CH1295 

Cermetek 

CH1296 

Cermetek 

FLT-U2 

Datel 

ACF7032C 

Gl 

ACF7092C 

Gl 

AF100 

t National (1073) 

AF150 

National (1073) 

AF151 

National (1073) 

Active Filters, Bandpass, Adjusts 60-270 Hz 

AF99 

National 

Active Filter, Voltage Controlled, 4 stage 

SSM2040 

SSM (565) 

Alarm Circuit 


S2561 

AMI (644) 

MD4301A 

Mitel 

MD4301B 

Mitel 

MD4302A 

Mitel 

MD4303A 

Mitel 

MD4304A 

Mitel 

M5170 

Mitsubishi 

L911 

SHiconix (1135) 

ULN-2232 

Sprague 

ULN-2425 

Sprague 

ULN-2601 

Sprague 

Alarm Circuits, Triple Alert/ Alarm (Each circuit has 

two inputs, when the first one is low an open collector 

LED driver is turned on. When the second one is low 

-independent of the first -the output is flashed at an 

adjustable rate). 


3020 

Intech/FMI 

Alarm Circuits, Temperature 


3030 

Intech/FMI 

Alarm Circuits, Tone Alarm (Comparator with ac 

output) 


3010 

Intech/FMI 

Alarms, Voltage. See Voltage Alarms below. 

Amplifiers; See Linear-Amplifiers, Special Purpose and 

Operational Amplifiers 


Amplifier-Detector (for firing SCR’s or operating 

relays) 


ULN-2301 

Sprague 

Amplifier-SCR firing Circuit 


ULN-2300 

Sprague 


Function Device 

Sowce 

Line 

Other Linear Devices (Cont’d.) 


Analog Memory, Triple (Three analog outputs which 


can be stepped up or down) 



SI 75 

Siemens 


1 Analog Multiplexer, 16-bit, Parallel-In, Serial Out 


1 CCD16MUX 

Micro Tech 


I Analog Multiplexer, 16-bit, Serial-In, Parallel-Out 


1 CCD16DMUX 

Micro Tech 

70 

Analog to Digital Converter and vice versa (See 


Linear-Telecommunication Circuits: Delta Modulation 


and Companding A/D Converters 


Analog Shift Register, 130x2, with storage (See also 


Serial Analog Delay below) 



CCD311 

Fairchild 


Analog Shift Register (455x2) 



CCD321 

Fairchild 


1 Analog Shift Register, 185 stage, 190x2 stage 


S10110 

AMI 

80 

S10111 

AMI 


1 Analog Shift Register, 455 stage, video delay 


1 R5102 

Reticon 


I Analog Shift Register, 910 stage, video delay 


1 R5103 

Reticon 


1 Analog Shift Register, 2000 stage, audio delay 


1 R5101 

Reticon 


1 Analog Shift Register,- Quad 64 stage 


CCD64 

Micro Tech 


Analog Shift Register, 256 stage 


90 

CCD2MSERP 

Micro Tech 


CCD256SPS 

Micro Tech 


Analog Shift Register, (Bucket Brigade Device) (Dual 


64 stage, acts as a variable delay line in the audio 


range) 



MN3003 

Panasonic 


1 Analog Shift Register, (Bucket Brigade Device) (512 


stage) 



MN3002 

Panasonic 


MN3004 

Panasonic 

100 

NE502 

Signetics 


NE503 

Signetics 


Analog Shift Register, (Bucket Brigade Device) Dual 


512 stage, acts as a variable delay line in the audio 


frequency range) 



MN3001 

Panasonic 


I Analog Shift Register, (Bucket Brigade Device) (1024 


stage) 



BBD3007 

Panasonic 


1 Analog Shift Register, (Bucket Brigade Device) (4096 

110 

stage) 



MN3005 

Panasonic 


1 Analog Signal Averager (32 sample) 


R5701 

Reticon 


Balanced Modulator 



SL1025 

Plessey 


1 Balanced Modulator/Demodulator 


)xA796C 

Fairchild 


MCI 496 

Motorola 


MCI 596 

t Motorola 

120 

MCI 2002 

Motorola 


MCI 2502 

t Motorola 


LM1496 

National 


LM1596 

t National 


AN610 

Panasonic 


SL640C 

Plessey 



(Continued) 



Other Linear Devices (Cont’d.) 

Balanced Modulator/Demodulator 

(Cont’d.) 

SL641C 

Plessey 

SL1001A 

Plessey 

SL1001B 

Plessey 

SL1496 

Plessey 

SL1596 

t Plessey 

SL1640 

Plessey 

SL1641 

Plessey 

L025 

SGS 

S042 

Siemens 

MCI 496 

Signetics 

MCI 596 

t Signetics 

N5596 

Signetics 

TCA820 

Signetics 

TCA240 

Signetics 

SGI 496 

Silicon G 

SGI 596 

Silicon G 

TA7320 

Toshiba 

1 Double-Balanced Modulator/Demodulator I 

SL1696 

Plessey 

SL1796 

Plessey 

Ring Modulator, four transistor 


SL355 

Plessey 

TBA673 

Ressey 

TBA673 

Signetics 

U350 

Siliconix 

1 Blowout Resistant Transistor (simulates 40 V transistor I 

with special protection) 


LM195 

t National 

LM295 

National 

LM395 

National 

1 Bucket Brigade Devices, See Analog Shift Registers I 

this section 


Crystal Oscillators 


SL680 

Plessey 

SL1680 

Plessey 

1 Comparators, Programmable with Memory (High/Low I 

Comparator) 


CA3098 

tRCA 

CA3099 

tRCA 

1 Constant Current Source, 1 fia to 10 ma I 

LM134 

t National 

LM234 

National 

LM334 

National (1073) 

Constant Current Supply, to 0.6a 


TDA1251 

SGS 

Correlator, Analog to Analog 


R5403 

Reticon 

Correlator, Binary to Analog 


R5401 

Reticon 

TX1004 

TRW 

1 Customized Arrays (Linear and Digital circuits, I 

customized in final metalization) 


XR-CHIP 

Exar 

XR-FL-CHIP 

Exar 

ULA 

Ferranti 

MONOCHIP 

Interdesign 

MOA 

Interdesign 

MOB 

Interdesigi 

MOC 

Interdesign 

MOD 

Interdesign 

MOE 

Interdesign 

MOF 

Interdesign 

MOG 

Interdesign 

MUA 

Interdesign 
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1C MASTER 

LINEAR-Other Devices (Cont’d) 


Other Linear Devices (Cont’d.) 


fC 

< 

Ui 

z 


Data Acquisition System, 6 channel, sample/hold. 

pulse width output 


^LA9708 

Fairchild (944) 

Data Acquisition System, 8 channel (expandable), 1 

sample/hold, 8-bit conversion 


MN7100 

Micro Net 

MN7100H 

t Micro Net 

MN7110 

Micro Net 

MN7110H 

t Micro Net 

MN7120 

Micro Net 

MN7120H 

t Miao Net 

Data Acquistion System, 16 channel 8-bit conversion ] 

ADC0816 

National 


(1073,1074,1084) 

ADC081? 

National 


(1074,1084) 

MM74C948 

National 

Data Acquistion System, 8 channel differential, I 

sample/hold. 12-bit conversion 


HDAS-SMC 

Datel (660) 

HDAS4MM 

tDatel (660) 

Data Acquisition System, 8 channel differential, 16 
channel single ended, sample/hold, 12 bit conversion 

(2 device set) 


AD363K 

AD 

AD563S 

tAD 

Data Acquistion System, 16 channel, sample/hold, I 

12-bit conversion 


HDAS-16MC 

Datel (660) 

HDAS-16MM 

tDatel (660) 

DC to DC Converter 


CS138 

Cherry 

CS139 

Cherry 

DC to DC Converter: See Regulators, Switching, I 

under Linear - Voitage Regulators. 

1 

Deglitcher (suppresses transients at outputs of D/A) I 

4902 

Teledyne P | 

Demodulator, Phase Sensitive, for synchro or resolver I 

systems 


MN2120 

Micro Net 

MN2120H 

t Micro Net 

Divider (See also Multipliers/Dividers below) I 

AD535J 

AD 

AD535K 

AD 

4291 

Bur-Brown (921) 

Dual Transistors, Monolithic, Matched, See I 

Linear-Arrays 

j 

DVM Circuits-See Interface-Analog to Digital I 

Converters, also Digital-Special 


Earth Leakage (Detector 


M54121 

Mitsubishi 

Flasher (LED) 


MD4302AE 

Mitel 

MD4304AE 

Mitel 

LM3909 

National 

LM3909 

Siliconix 

Fluid Detector (oscillator, balance detector) I 

CS166 

Cherry 

LM1830 

National 

ULN-2429 

Sprague 

Frequency Switch, Programmable 


MC3344 

Motorola 


Other Linear Devices (Cont’d.) 


Frequency/Tone Operated Devices-See 

1 Linear-Telecommunication Circuits 


j Frequency to Voltage Converter (tachometer-speed | 

switch) 


LM2907 

National 

LM2917 

National 

1 Frequency to Voltage (Pulse) Converter I 

1 SAK140 

Signetics | 

1 Frequency to Voltage/Voltage to Frequency Converter I 

VFC32 

Bur-Brown (658) 

VFC32M 

t Burr-Brown (658) 

VFC42 

Burr-Brown (658) 

VFC42M 

t Bur-Brown (658) 

VFC52 

Bur-Brown (659) 

VFC52iyi 

t Bur-Brown (658) 

VFQ-1C 

Datel (682) 

XR4151C 

Exar 

XR4151M 

tExar 

HA4151 

Fairchild 

HA7151 

t Fairchild 

A8400 

Intech/FIH (1027) 

A8402 

Intech/FUl (1028) 

A8404 

Intech/FMI 

LM131 

t National (1074) 

LM131A 

(National (1077) 

LM231 

National 

LM231A 

National (1077) 

LM331 

National 

LM331A 

National (1077) 

RC4151 

Raytheon (1094) 

RM4151 ' 

(Raytheon 

RV4151 

Raytheon 

RC4152 

Raytheon (1096) 

RM4152 

(Raytheon 

RV4152 

Raytheon 

RC4153 

Rayttieon (1098) 

RM4153 

(Raytheon 

9400 

TetedyneS 

1 Function Generator (Counter, ROM, D/A), See also I 

Linear-Phase Locked Loop Circuits 


MN350 

Miao Net 

MN351 

Micro Net 

MN352 

Micro Net 

1 Hall Effect Devices (Sense magnetic field) See also I 

Digital-Other Digital Devices 


DN835 

Panasonic 

TCA450 

Signetics 

UGN-3501 

Sprague 

UGN-3600 

Sprague 

LtGN-3601 

Sprague 

1 Image Sensor, Circular, Self Scanning I 

R064 

Reticon 

RO720A 

Reticon 

Image Sensor, 256x1 , CCD 


CCD110F 

Fairchild 

1 Image Sensor, CC Photodiode, 256x1 I 

CCPD256 

Reticon 

Image Sensor, 1024x1, CCD 


CCD131 

Fairchild 

1 Image Sensor, CC Photodiode, 1024x1 I 

CCPD1024 

Reticon 

Image Sensor, 1728x1, CCD 


CCD121H 

Fairchild 

1 Image sensor, CC Photodiode, 1728x1 I 

CCPD1728 

Reticon 


Function Device 

Source 

Other Linear Devices (Cont’d.) 

Image Sensor, Linear Self Scanning 

IPL3010 

IPI 

IPL3016 

IPI 

IPL3032 

IPI 

IPL4050 

IPI 

IPL4064 

IPI 

IPL4100 

IPI 

IPL4128 

IPI 

IPL4256 

IPI 

IPL7050 

IPI 

IPL7064 

IPI 

IPL7100 

IPI 

IPL7128 

IPI 

IPL7256 

IPI 

Ml 28 

IPI 

M256 

!P! 

M512 

IPI 

M768 

IPI 

Ml 024 

IPI 

MEL512 

Panasonic 

RL16 

Reticon 

RL64 

Reticon 

RL128 

Reticon 

RL256 

Reticon 

RL512 

Reticon 

RL512SF 

Reticon 

RL936 

Reticon 

RL1024 

Reticon 

RL1024SF 

Reticon 

RL1728 

Reficon 

RL1872 

Reticon 

RL2048 

Reticon 

1 Image Area Sensor, Self Scanning 

2D1 

IPI 

RA32X32 

Reticon 

RA50X50 

Reticon 

RA100X100 

Reticon 

1 Image Area Sensor, 100x100, CCD 

1 CCD202 

Fairchild 

j Image Area Sensor, 190x224, CCD 

j CCD211 

Fairchild 

1 Impedance Converter (Gyrator) 

AF120 

National 

TCA580 

Signetics 

1 LED, Constant Current 

1 NSL4944 

National 

Level Detector, (*recision, (with internal reference. 

Schmitt trigger action) 

CS127 

Cherry 

CS401 

Cherry 

CS402 

Cherry 

CS450 

Cherry 

M54101 

Mitsubisbi 

M54120 

Mitsubishi 

TL560C 

Tl 

j Level Detector, Precision Dual 

CS122 

Cherry 

CS129 

Cherry 

CS130 

Cherry 

1 Level Meter, analog input drives a bar of LED’s 

M51903 

Mitsubishi 

M51904 

Mitsubishi 

LM2914 

National 

LB1405 

Sanyo 

UAA170 

Siemens 

UAA180 

Siemens 

TL489 

Tl 

(Continued) 


t Military Temperature Range (-55° to 125”C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


LINEAR>Other Devices (Cont’d) 


Fixiction Device 

Source 

Other Linear Devices (Cont’d.) 

Level Meter, analog input drives a bar of LED’s 

(Cont’d.) 

TL490 

Tl 

Level meter, analog input drives V.F. display 

TL491 

Tl 

Light to Current Converter 

LM1890 

National 

LM1891 

National 

LM1892 

National 

Light to Frequency Converter 

IPL13 

IPI 

Light Detector (with buffer amplifier) 

MCC401 

Cherry 

IPL16 

IPI 

fiPC558 

NEC America 

CA3062 

RCA 

U103 

Telefunken 

U123 

Telefunken 

Light Activated Switch 

MCC401 

Cherry 

MCC402 

Cherry 

MCC450 

Cherry 

ZNP100 

Ferranti 

IPL15 

IPI 

IPL17 

IPI 

PS12 

IPI 

PS24 

IPI 

U102 

Telefunken 

U221 

Telefunken 

PF30 

Unitrode 

PR30 

Unitrode 

PF60 

Unitrode 

.PR60 

Unitrode 

PF100 

Unitrode 

PR100 

Unitrode 

PF200 

Unitrode 

PR200 

Unitrode 

PF300 

Unitrode 

PR300 

Unitrode 

PF400 

Unitrode 

PR400 

Unitrode 

Low Battery Indicator, triggers on 3v (for use with 3 

NiCd cells) 

1 ICM7201 

Intersil 

1 Motor Load Control 

1 PT-107 

Photo Therm 

1 Motor, Stepping Motor Driver 

SAA102^ 

Signetics 

Motor Speed Regulator (for small dc motors). See 

also Linear— Consumer Circuits. 

MCC14Q 

Cherry 

CS175 

Cherry 

HA7391 

Fairchild 

hA7392 

Fairchild 

LM1815 

National 

SL440 

Plessey 

TCA955 

Siemens 

TCA900 

SGS 

TCA910 

SGS 

TDA1003A 

Signetics 

TDA1006 

Signetics 

Multifunction Converter (generates 
output = (VI ^V2) 

LH0094 

National 


Function 


Device 


Source 


Function 


Device 


Source 


Line 


Multipliers 


XR2208 


Exar 


(Continued) 


Other Linear Devices (Cont’d.) 


Multipliers 


(Cont’d.) 


XR2208M 

XR2228 

XR2228M 

A8495 

A8595 

ICL8013C 

ICL8013M 

MCI 494 

MC1594 

MC1495 

MC1595 

SL1495 

SL1595 

CA3091 

SGI 402 

SG2402 

SG3402 

SG1495 

SGI 595 

TA7158 


tExar 

Exar 

tExar 

Intech/FMI 
t Intech/FMI 
Intersil . 
t Intersil 
Motorola 
t Motorola 
Motorola 
t Motorola 
Plessey 
t Plessey 
tRCA 
t Silicon G 
Silicon G 
Silicon G 
Silicon G 
t Silicon G 
Toshiba 


(933) 

(933) 


20 


Multiplier, Dual (Linear-Antilog Voltage Controlled 
Amplifier) 

SSM2000 

SSM2020 


SSM 

SSM 


(564) 


30 


40 


50 


Multipliers/Dividers 

AD530J 

AD530K 

AD530L 

AD530S 

AD532J 

AD532K 

AD532S 

AD533J 

AD533K 

AD533L 

AD533S 

AD534J 

AD534K 

AD534L 

AD534S 

AD534T 

4201 

4203 
4203S 

4204 
4204S 

4205 
4205S 

4206 

4213 
4213S 

4214 
4214M 
RC4200 
RC4200A 


AD 
AD 
AD 
tAD 
AD 
AD 
tAD 
AD 
AD 
AD 
tAD 
AD 
AD 
AD 
tAD 
tAD 
Burr-Brown 
Burr-Brotmt (921) 
t Burr-Brown 
Burr-Brown (921) 
t Burr-Brown (921) 
Burr-Brown (921) 
t Burr-Brown (921) 
Burr-Brown (921) 
Burr-Brown (921) 
t Burr-Brown (921) 
Burr-Brown (921) 
t Burr-Brown (921) 
Raytheon (1102) 
Raytheon 


60 


Multifunction Convertors (XY/Z)expM 

AD531J AD 

AD531K AD 

' AD531L AD 

AD531S tAD 

4301 Burr-Brown (921) 

4302 Burr-Brown (921) 


Noise Generator (psuedo-random sequence generator 
for audio) 

S2688 AMI 

MM5837 National 


Other Linear Devices (Cont’d.) 


Osdllator/Buffer 


LM175 

LM275 

LM375 


t National 
National 
National 


70 


Oscillator, Quadrature 

4423 


Bur-Brown (921) 


80 


90 


Overvoltage Protector 
L20V5 
L20V6 
L20V9 
L20V12 
L20V15 
L2OV20 
L20V24 
L20V28 
L60V5 
L60V6 
L60V9 
L6OV10 
L6QV12 
L60V15 
L60V18 
L6OV20 
L60V24 
L60V28 
MC3423 
MC3523 
MC3423 
MC3523 


Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Lambda 
Motorola 
t Motorola 
Tl 
tTI 


Parallel In, Serial Out (32 sample analog memory) 
R5501 Reticon 


Peak Detector (senses and holds peak) 


100 


4085 

4085M 

5902 


Bur-Brown (921) 
t Burr-Brown (921) 

tOEl 


AC Phase Control 

U111 


Telefunken 


Phase Control (for incandescent lamps controlled by 
touch plates) 

LI229 Telefunken 


Phase Sensitive Demodulator 
MN2120 
MN2120H 


Mkxo Net 
t Micro Net 


110 


PIN Diode Driver 


DH0035 

DH0035C 

UDS-5790 

UDS-5791 


t National 
National 
t Sprague 
t Sprague 


Power Supply Control (Oscillator with variable 
mark/space for switching supplies) See Linear-Voltage 
Regulators, Switching 

SL442 Plessey 


120 


Power Supply Controller (voltage reference, pulse 
generator and timing circuitry, error amp) 

TL496C Tl (1148) 


Power Supply Control (voltage reference, over and 
under voltage sensing) 

XR1543 
XR2543 
XR3543 
SG1543 
SG2543 
SG3543 


tExar 

Exar 

Exar 

t Silicon G (1129) 
Silicon G (1129) 
SWconG (1129) 


130 


Pressure Transducers, Absolute 
LX1400A 


National 

(Continued) 


140 


O 

u 


3 

0 


O 


150 


O 

_a> 

<i> 

v> 


i<Df;: 


(O 

t(xpv-' 


160 


170 


180 


190 


t Military Temperature Range (-55° to 125“C) 


* Typical Values 
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1C MASTER 

LINEAR-Other Devices (Cont’d) 


Other Linear Devices (Cont’d.) 


Other Linear Devices (Cont’d.) 


fC 

< 

ItJ 

Z 


Pressure Transducers, Absolute 
LX1600A 

LX1600AF 

LX1700A 

LX1700AF 

LX1700AN 

U(1700AFN 

(Cont’d.) 

National 

National 

National 

National 

National 

National 

Pressure Transducers, Gage 

LX1600G 

National 

LX1700G 

National 

U(1700GN 

National 

Pressure Transducers, Differential 

LX0603D 

National 

Pressure Transduce, ’’S, Backward Gage 

LX0603GB 

Ndtionsl 

LX1600GB 

National 

LX1 700GB 

National 

LX1600D 

National 

LX1700DD 

National 

LX1700DDF 

National 

Pulse Width (and PRF) to Voltage Converter 

3910 

OEI 

Read Amplifier/Preampllfler (for magnetic tape 

memories) 

MC3467 

Motorola 

MC3468 

Motorola 

Reference Diode Voltage (two terminal active circuit) 

1.220V +5% 

MP5010 

Micro Power 

MP5010A 

Micro Power 

LMiia 

t National (1062) 

LMiia-i 

t Nationai (1062) 

LM113-2 

National (1062) 

LM313 

National (1082) 

Reference Voltage, 1.23v 

ICL8069 

Intersil 

ICL8069M 

t Intersil 

Reference Voltage, 1 .26v (two terminal active circuit) 

1 ZNI423 

Ferranti 

Reference Voltage, 2 45 V (two terminal active circuit) 

ZN404 

Ferranti ■ 

ZN458 

Ferranti 

Reference Voltage, 2.5v 

AD580J 

AD 

AD580K 

AD 

AD580L 

AD 

AD580S 

tAD 

AD580T 

tAD 

AD580U 

tAD 

MP5530 

Micro Power 

MP5540 

Micro Power 

MCI 403 

Motorola 

MC1503 

t Motorola 

□1136 

t National (1062) 

LM136A 

t Nationai (1062) 

LM236 

National (1062) 

Uyi236A 

National (1062) 

LM336 

National 

LM336A 

(1062,1073) 

National 

SG1503 

Silicon G (1128) 

SG2503 

Silicon G (1128) 

SG3503 

SIHconG (1128) 


Reference voltage; 2.5, 5, 7.5, and 10v 

AD584J AD 


(Continued) 


Reference voltage; 2.5, 5, 7.5, and lOv (Cont’d.) 

AD584K AD 

AD584L AD 

AD584S tAD 

AD584T tAD 

AD584U tAD 

Reference Voltage, 5v 

MP5531 

Micro Power 

MP5541 

Micro Power 

LM136-S 

t National (1062) 

LM136A-S 

t National (1062) 

LM236-5 

National (1062) 

LM236A-5 

National (1062) 

LM336-S 

National 

(1062,1073) 

LM336B-S 

National (1062) 

REF-02 

tPMI 

REF-02A 

tPMI 

REF-02C 

PMI 

REF-02D 

PMI 

REF-02E 

PMI 

REF-02H 

PMI 

Reference Voltage, 6.9v temperature stabilized 

LM129 

t National (1062) 

LM329 

National 

(1062,1073) 

LM199 

t National (1062) 

LM299 

National (1062) 

tjyi399 

National 

(1060,1062,1073) 

LM199A 

t National (1062) 

LM299A 

Nation^ (1062) 

LM399A 

NaOonal 

(1060,1062) 

LM3999 

Natkxurt 

(1062,1073) 

LM129 

t Raytheon 

LM329 

Raytheon 

LM199 

t Raytheon 

LM299 

Raytheon 

LM399 

Raytheon 

LM199A 

t Raytheon 

LM299A 

Raytheon 

LM399A 

Raytheon 

LM3999 

Raytheon 

Reference Voltage, 10V(or - 10V) 

AD2700J 

AD 

AD2700L 

AD 

AD2700S 

tAD 

AD2700U 

tAD 

AD2701J 

AD 

AD2701L 

AD 

AD2701S 

tAD 

AD2701U 

tAD 

AD581J 

AD 

AD581K 

AD 

AD581L 

AD 

AD581S 

tAD 

AD581T 

tAD 

AD581U 

tAD 

HA-1600-S 

Harris (1016) 

HA-1610-2 

t Harris (1018) 

HA-1610-5 

Harris (1018) 

R675B-1 

t Hybrid Sys. 

R675C-1 

Hybrid Sys, 

R675B-2 

t Hybrid Sys, 

R675C-2 

Hybrid Sys. 

R676B-4 

t Hybrid Sys. 

(Continued) 


Function Device 

Source 

Line 

Other Linear Devices (Cont’d.) 


Reference Voltage, 10V(or - 10V) 

(Cont'd.) 


R675C-4 

Hybrid Sys. 


R675B-5 

t Hybrid Sys. 


R675C-5 

Hybrid Sys. 


R675B-7 

t Hybrid Sys. 


R675C-7 

Hybrid Sys. 


R675B-8 

t Hybrid Sys. 

140 

R655C-8 

Hybrid Sys. 


MN2000 

Micro Net 


MN2000H 

t Micro Net 


MN2001 

Micro Net 


MN2001H 

t Micro Net 


MN2002 

Micro Net 


MN2002H 

t Micro Net 


MN2003 

Micro Net 


MN2003H 

t Micro Net 


MP5532 

Micro Power 

150 

MP5542 

Micro Power 


LH0070 

t National 



(1062,1073) 


REF-01 

tPMI 


REF-01 A 

tPMI 


REF-01 C 

PMI 


REF-01 D 

PMI 


REF-01 E 

PMI 


REF-01 H 

PMI 


Reference Voltage, 10.24v 


160 

LH0071 

National 



(1062,1073) 


Reference Voltage, +10v 



AD2702L 

AD 


AD2702U 

tAD 


R675B-3 

t Hybrid Sys. 


R675C-3 

Hybrid Sys, 


R675B-6 

t Hybrid Sys. 


R675C-6 

Hybrid Sys. 


MN2004 

Micro Net 

170 

MN2004H 

t Micro Net 


MN2005 

Micro Net 


MN2005H 

t Micro Net 


Reference Voltage, Adjustable 



TL430 

Tl 


1 Reference Diode (two terminal active circuit) 1 .8 to 


5.6v 



LM103 

t National 


Regulator Diode with Amplifier (6.8 tb 1 1v) 

180 

MCA-series 

Motorola 


Residual Current Detector 



M54122 

Mitsubishi 


Resolver Systems: See Phase Sensitive Demodulator 


above 



HRCDX-14 

DDC 


HRDC-10 

DDC 


HRDC-14 

DDC 


HRCT-14 

DDC 


HSCDX-14 

DDC 

190 

HSCT-14 

DDC 


HSDC-10 

DOC 


HSDC-14 

DDC 


HSDC-360 

DDC 


HXCDX-14- 

DDC 


HXCT-14 

DDC 


HXDC-10 

DDC 


HXDC-14 

DDC 


MSDC-8700 

DDC 



t Military Temperature Range (-55° to 125”C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


LINEAR-Other Devices (Cont’d) 


Function 


Source 


Line 


Function Device 

Source 

Other Linear Devices (Cont’d.) 

Sample and Flold Circuits 

(Cont’d.) 

SMP11F 

PMI 

SMP81E 

PMI 

SMP81F 

PMI 

LF198 

t Signetics 

NESS37 

Sigoetics (1119) 

SE5537 

t Signetics (1119) 

CSH101A 

t Teledyne C 

4856 

Teledyne P 

Sample and Hold Circuit, with multiplexer 

MN7130 

Micro Net 

MN7130H 

t Miao Net 

SCR/TRIAC Control (Burst Control) 


L121 

SGS 

SCR/TRIAC Control (Phase Control) 


SL440 

Plessey 

LI 20 

SGS 

UAA145 

Telefunken 

UAA146 

Telefunken 

Serial Analog Delay (Analog storage units with read 
in/read out shift register) (See also Analog Shift 

Registers above) 


SAD100 

Reticon 

SAD512 

Reticon 

SAD512D 

Reticon 

SAD1024A 

Reticon 

(Serial) Analog Delay, Tapped (Bucket Brigade with 32 

taps) 


TAD32A 

Reticon 

Serial Analog Memory (Analog storage with 
independent read-in and read-out shift registers) 

SAM64 

Reticon 

SAM128LR 

Reticon 

SAM128V 

Reticon 

Servo Amplifier, for motor control 


SH3015 

Fairchild (956) 

NE543 

Signetics 

NE544 

Signetics 

NE644 

Signetics 

Servo Controller, for VTR or dc servos 

M51401 

Mitsubishi 

Servo Controller, Proportional Control 

XR2264 

Exar 

XR2265 

Exar 

1 Sinewave Generator: See also Linear-Phase Locked 

Loop Circuits 


FX205 

CMA 

Smoke Detectors: See Linear-Consumer Circuit 

Sonar Transceiver 


LM1812 

National 

Square Law Device (two quadrant) 
SL645C ** 

Plessey 

Switch Driver, for power transistors 


SGI 629 

t Silicon G 

SG3629 

Silicon G 

1 Switching Regulators. See Linear-Voltage Regulators, 

1 Switching 


1 Tachometer. See Frequency to Voltage and 

1 Frequency Switch above 



Line 


Function 


Source 


Line 


Other Linear Devices (Cont’d.) 


Resolver System: Digital to Synchro Converter or 
Resolver 


HDSC-14 

DDC 

9517 

DDC 

9518 

DDC 

RMS to DC Converter 


AD536J 

AD 

AD536K 

AD 

AD536AJ 

AD 

AD536AK 

AD 

AD536AS 

tAD 

4340 

Burr-Brown (921) 

4341 

Burr-Brown (921) 

LH0091 

t National 

LH0091C 

National 

Sample and Hold Circuits 


LF198 

AMD 

LF298 

AMD 

LF398 

tAMD 

AD582 

AD 

AD582S 

tAD 

AD583K 

AD 

AD583S 

tAD 

SHC23 

Burr-Brown 

SHC23ET 

t Burr-Brown 

SHC80 

Burr-Brown (659) 

SHC85 

Burr-Brown (659) 

SHC85ET 

Burr-Brown 

SHC298AM 

Burr-Brown (659) 

SHM-HUGC 

Datel (686) 

SHIHmUMM 

tDatel (686) 

SHM-IC-1 

Datel (685) 

SHM-IC-1IIII 

tDatel (685) 

SHM-LM-2 

Datel (685) 

SHiyi-LM-2M 

tDatel (685) 

SHM-6GC 

Datel (686) 

SHM-6MM 

tDatel (686) 

SH-8518 

DDC 

HAF198 

t Fairchild 

)iAF398 

Fairchild 

HA-2420 

Harris (1020) 

HA-2425 

t Harris (1020) 

SH703 

Hybrid Sys. 

IH5110 

t Intersil 

IH5111 

t Intersil 

IH5112 

Intersil 

IH5113 

Intersil 

IH5114 

Intersil 

IH5115 

Intersil 

MN343 

Micro Net 

MN343H 

t Micro Net 

MN344 

Micro Net 

MN344H 

t Micro Net 

MN346 

Micro Net 

MN346H 

t Micro Net ■ 

MN347 

Micro Net 

MN347H 

t Micro Net 

MN7130 

Micro Net 

MN7130H 

t Micro Net 

LH0023 

t National (1073) 

LH0023C 

National (1073) 

LHIX)43 

t National (1073) 

LH0043C 

National (1073) 

LH0053 

tNattonal (1073) 

LH0053C 

National (1073) 

SHM6401 

National 

LF198 

t National ■ 

LF298 

National 

LF398 

National (1073) 

SMP11E 

PMI 


20 


30 


40 


50 


60 


Temperature Controlled Differential Pair 

fiA726C Fairchild 

|iA726M t Fairchild 


70 


80 


90 


100 


110 


120 


Other Linear Devices (Cont’d.) 


130 


Temperature Transducers 


AD590J 

AD ' 

AD590K ' 

AD 

AD590L 

AD 

LM134 

t National 

LM234 

National 

IJyi334 

National (1073) 

LM135 

t National 

LM235 

National 

LM335 

National (1073) 

LM3911 

National (1073) 

LM1913 

t National 

LM2913 

National 

LM3913 

National 

LX5600 

t National 

LX5700 

t National 

HPC3911 

NEC America 

REF-02 

tPMI 

REF-02A 

tPMI 

REF-02C 

PMI 

REF-02D 

PMI 

REF-02E 

PMI 

REF-02H. 

PMI 

Thermal Converter (matched transistors, diffused 

resistors) 


4131 

Burr-Brown 

Threshold Switch (2/3 supply voltage) 

CS102 

Cherry 

CS560 

Cherry 

TCA345 

Siemens 

Threshold Switch (Oscillator, switch with hysteresis) 

TCA105 

Siemens 

Tone Ringer (Generates ringing sound to operate a 

speaker) 


S2S61 

AMI (644) 

ML8204 

Mitel 

ML8205 

Mitel 

1 Traffic Decoder (traffic signal control and detector) 

LA2200 

Sainyo 

Transversal Filter (Mask Programmed Weighting) 

R5602 

Reticon 

Transversal RIter, Quad Chirped (for discrete Fourier 
Transform and power spectral density applications) 

R5601-1 

Reticon 

R5601-2 

Reticon 

Timers: See Linear-Timers 

Track and Hold 


ADH-050 

DDC 

ADH-051 

DDC 

Dual Voltage Level Alarm (activated if either input 
differs by more than -f5 to -f25% of selected value) 

1 3041 

Intech/FMI 

Dual Voltage Level Indicator: See Window 

Discriminator below 


Quad Voltage Level Monitor/ Alarm (activated if any of 

4 inputs differs by more than +5, -FlO or +20% of 

selected value) 


3040 

Intech/FMI 

ULN-2401 

Sprague 

1 Voltage Detector, Indicator, Regulator, (Programmable 

Zener) 


ICL8211C 

Intersil 

ICL8211M 

t Intersil 

ICL8212C 

Intersil 

ICL8212M 

t Intersil 


140 


150 


160 




170 


180 


190 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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1C MASTER 


LINEAR-Other Devices (Cont’d) 


Function Device 

Source 

Other Linear Devices (Cont’d.) 


Voltage Overvoltage Protector. (Crowbar) See 

Overvoltage Protector above 


Voltage to Frequency Converter - 


AD537J 

AD 

AD537K 

AD 

AD537S 

tAD 

3930 

OEI 

Voltage to Frequency/Frequency to Voltage Converter 

VFC32 

Burr-Brown (658) 

VFC32M 

t Burr-Brown (658) 

VFC42 

Burr-Brown (658) 

VFC42M 

tBurnBrown (658) 

VFC52 

Burr-Brown (659) 

VFC52M 

t Burr-Brown (658) 

VFQ-1C 

Datel (682) 

XR4151 

Exar 

XR4151M 

tExar 

HA4151 

Fairchild 

mA7151 

Fairchild 

A8400 

Intech/FMI (1027) 

A8402 

Intech/FUl (1028) 

A8404 

Intech/FMI 

LM131 

t National (1074) 

LM131A 

t National (1077) 

LM231 

National 

LM231A 

National (1077) 

LM331 

National 

LH331A 

National (1077) 

3930 

tOEl 

RC41S1 

Raytheon (1094) 

RM4151 

t Raytheon 

RV4151 

Raytheon 

RC41S2 

Raytheon (1096) 

RM4152 

t Raytheon 

RV4152 

Raytheon 

RC41S3 

Raytheon (1098) 

RM4153 

t Railheon 

9400 

Teledyne S 

1 Window Discriminator (indicates when input is above or 

below two limits) 


CS180 

Cherry 

Window Discriminator (indicates voltage above, below, 

inside, or outside two adjustable limits) 

TCA965 

Siemens 

Power Control Zero Voltage Switch 


SL445A 

Plessey (1087) 


Funclion 


Source 


Line 


Function 


Device 


Source 


Line 


Zero Voltage and Zero Crossing Triggers (Triac and 
SCR control) 


JIA742C 

Fairchild 

M5172 

Mitsixshi 

CA3059 

Motorola 

CA3079 

Motorola 

MC3370 

Motorola 

SL443 

Plessey 

SL446 

Plessey 

SL447 

Plessey 

SL448 

Plessey 

SL449 

t Plessey 

CA3058 

tRCA 

CA3059 

tRCA 

CA3079 

tRCA 

TCA280 

SigneBcs 

TDA1023 

Signetics 

TDA1024 

Signefics 

SG3058 

t Silicon G 

SG3059 

Silicon G 

SG3079 

Silicon G 


(Continued) 


Other Linear Devices (Cont’d.) 


Zero Voltage and Zero Crossing Triggers (Triac and 
SCR control) (Cont’d.) 


U106 

Tetelunken 

U112 

Telefunken 

7601-01 

Telaris 

7603-02 

Telaris 

TL440C 

Tl 

TA7606 

Toshiba 


20 


30 


50 


60 


70 


t Military Temperature Range (-55” to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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Clear your desk for action with the 
newly revised 1979 IC Master. Its all- 
under-one-cover features include: Over 
40,000 standard products from more 
than 87 different companies . . . five 
different selection guides (memory, 
microprocessor, interface, linear and digital.) 


$65. 

suggested 
domestic 
resale price 

IC MASTER 

United Technical Publications 

645 Stewart Avenue 

Garden City, New York 11530, USA 



. . . alternate source directory for 
pin- for- pin, function- for- function 
replacements . . . applications directory, 
complete military section ... a complete 
part numbering guide . . . etc. 

You don't have to search through 
stacks of catalogs. Simply look up the 
specs and function you need. You don't 
need a part number to start with. 

All you need is a problem to use The 
Master. Does the device exist? Who 
makes it? Is there an alternate source? 
What's the part number? Is there an 
applications note? Who is my closest 
distributor — etc. 





LINEAR 


BURR -BROWN OPERATIONAL AMPLIFIERS 


TUCSON, ARIZONA 85734 



Chopper- 

Stabilized 


Differential 


LOW DRIFT 


RANGE OF SPECIFICATIONS 


Rated 

Output 


±V ±mA 


10 5 

10 5 

50 - 1 10 20 


Bias Current 
Temp. Driftl at 25'’C 


Frequency Response 


Unity Gain Slew Rate 


.25 - .50 
.25 - .50 


10 

5 

Adj to 0 

10 

5 

Adj to 0 

■■ 

10 

0.5 - 1 

■■ 

10 

0.5 - 1 

■1 

10 

.25 - .50 

■■ 

10 

.25 - .50 

■■ 

10 

20 

10 

5 

.1 - .2 


pA 


±50 to ±100 
±20 to ±50 
±80 


0.5-2 ±l5to±35nA 
3-20 ±l5to±30nA 
5-20 ±3 to ±l5nA 


-10 to -20 
-2 to -5 


LOW BIAS CURRENT 


±0.01 

±0.01 


-0.1 -0.5 
-1 to -10 
-2 to -5 
-10 to -20 
-25 

±0.075 to -.30 


HIGH VOLTAGE 


.4V/msec 

.4V/msec 


65 - 145 

15 

3 

25 

-20 

40 - 140 

75 

3 

25 

-20 

10-145 

15-60 

3 - 10 

25 - 30 

-20 to -50 


HIGH CURRENT 


WIDEBAND 


Rated 

Output 


±mA 


100 

10 

10 

10 

10 


200 


Offset Voltage 

Frequency 

' Response 

at 25"C 

Temp. Drift 

A = BW 

Slew Rate 

mV 

a*V/T 

MHz 

V//isec 

1 - 2 

15 - 50 

1000,A=I000 

1000 

1 

50 

50, A = 10 

250 

1 

50 

10 - 20. A = 1 

65 - 100 

5 

30 

100. A = 100 

20 

10 

30 

20, A = 10 

80 

50 

300 

32 

2000 


Package 


Module 

Module 

Module 


T 

T 

T 


TO-99 

TO-99 


40 

-100 

0.5 

3 

TO-3 

40 

-100 

0.5 

3 

TO-3 

10 

I5nA 

1 

2.6 

TO-3 

300 

-200 

32 

2000 

TO-3 

- 

bipolar 

1 

- 

DIL 


Com- 

pensation 


Package 


INSTRUMENTATION AMPLIFIERS 


LOW DRIFT 


Lowest Drift 

Low Drift, Low 

Cost 

General Purpose, 

Low Cost 

Buffer, Unity Gain, 

Differential 

Very-high Accuracy 

Digitally Controlled 


Range (V/.V) 

0 1,- io,ooo‘ 

5 - 1000 
5 - 1000 
1 - 1000 
1 - 1000 
1 (fixed) 


Gain 

Non- 
Linearity 
G = 100, max 
± 0 . 01 % 
± 0 . 01 % 
±0.004% 
± 0 . 1 % 
±0.05% 
± 0 . 001 % 

G = 1 
±0.003% 


Rated 

Output 

V/mA 

±10/±10 

±10/±5 

±10/±10 

±10/±10 

±10/±10 

±10/±5 


Dynamic ^ 

Response 
G = 100 

±3dB, BW Package 


PROGRAMMABLE GAIN 


♦Contact factory for current price. 

FOR ADDITIONAL DETAILS REFER 


TO THE BURR-BROWN GENERAL CATALOG OR CONTACT YOUR NEAREST BURR-BROWN REPRESENTATIVE 
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ISOLATION AMPLIFIERS burr-brown 


TUCSON. ARIZONA 85734 


TRANSFORMER COUPLED 


Input 

Voltage 


Corn- 


Input 

Impedance 


Corn- 


Isolation 

Voltage 


Isolation 

Mode 


mon Differ- mon Differ- 
Mode ential Mode ential 


Low Drift, 
Bipolar 


Low Bias, 
FET 


True 3-wire 
Inst. Amp. 


±10 ±15 


±10 ±15 

±10 ±15 

±10 ±15 


±10 ±15 

±10 ±15 


Pulse/ {Rejection, min at Test Nonlinearity 
Test DC I 60Hz Voltage max I typ 


(%) 


±0.01 ±0.003 


iSSBE3E!19j 




±500 ±2000 


±500 ±2 

±2000 ±5 


160 
160 
160 1 120 


160 

160 


±0.01 2.5 

±0.01 2.5 

±0.01 2.5 


25 ±0.01 

25 ±0.01 


Balanced 

3650HG 

±10 

Current 

3650JG 

±10 

Input 

3650KG 

±10 

Balanced FET 

3652HG 

±10 

Input 

3652JG 

±10 


OPTICALLY COUPLED 


External 

Isolation 

Power 

Required 

Pat 

;kage 

No 

Me 

>dule 

No 

No'" 

No'" 

Mt 

Me 

Me 

>dule 

)dule 

>dule 

No 

No 

Mt 

Mt 

)dule 

)dule 


Yes'^' 

Yes'" 

Yes'" 

D 

D 

D 

IP 

IP 

IP 

Yes'" 

Yes'" 

D 

D 

IP 

IP 




(1) ±15V at ±10mA isolated power available to power external circuitry. (2) Isolation voltage tested at both ±5000Vp pulse test and 2500V, rms, 60Hz; leakage 
current tested for 2/iA max, at 240V, rms, 60Hz. (3) 3650 is a current input device; to reduce input errors, very low input impedance is desirable. (4) At 240V /60Hz. 
(5) Models 700 or 710 isolated DC/ DC converters may be used to provide isolated power. (6) Protected up to ±6000V. 


ANALOG CIRCUIT FUNCTIONS 


MULTIPLIER/ DIVIDERS 


RANGE OF SPECIFICATIONS 


Accuracy at 25‘’C, max Specification 

No Trimming Required Temp. Range ("C) 


1 - 29c -55 to ±150 

0.25 - 0.509c -55 to ±125 

1-29c -55 to ±125 

0.2596 - 0.509t 0 to ±70 

0.50-1% -55 to ±125 

0.50-1% -55 to ±125 


Package 


TO- 100 
DIP 
TO- 100 
DIP 
TO- 100 
DIP 


SPECIAL FUNCTIONS 



Model 

Logarithmic 

Amplifier 

4127 

Divider 

4291 

Multifunction 

Converter 

4301 

(Multiply, divide. 

4302 

square root, etc.) 


Peak Detector 

4085 

RMS-to-DC 

Converter 

4340 


4341 

Oscillators 

4023,25 


4423 

Comparators 

4115 04 


4082 03 

Fixed-Frequency 

ATF76 

Active Filters 

Series 

U niversal 

Active Filters 

■BnQSTHI 


UAFII 


Comments 

Package 

0.50 - 196 accuracy; 2 current input signals 
or 2 voltage input signals 

DIP 

±0.25 to 1% untrimmed accuracy 

DIP 

Hermetically sealed metal 
package; , compatible with 4302 

DIP 

E„ = Vv (Vz| Vx)'";' plastic 
package. 

DIP 

Read-out of DC voltage equal to peak 
value of complex wave form 

DIP 

Laser-trimmed, no external 
trimming; metal package 

DIP 

Externally trimmed; low cost 
in plastic package 

DIP 

Fixed-frequency (lOHz to 20kHz) . 

Module 

Very-low cost, RC programmable. 0 to 20kHz 

DIP 

Provides window or dual limit 
for comparison 

Module 

Drives lamps, relays or logic loads 

Module 

Pre-tuned, multiple pole bandpass, low-pass, and 
notch filters 

DIP 

Variable type, 4-resistor, programmable. 2-pole 
filters; Q and L can be programmed; 3 outputs 
provide low-pass, high-pass and bandpass transfer 
functions; complex filter response by cascading. 

DIP 


FOR ADDITIONAL DETAILS REFER TO THE BURR-BROWN GENERAL CATALOG OR CONTACT YOUR NEAREST BURR-BROWN REPRESENTATIVE 
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NEAR 


Phase-Locked Loops 


XR-215 HIGH-FREQUENCY 
PHASE-LOCKED LOOP 


XR-2211 FSK DEMODULATOR/ 
TONE DECODER 


The XR-215 is a highly versatile monolithic phase-locked 
loop (PPL) system designed for a wide variety of applica- 
tions in both analog and digital communication systems. 
It is especially well suited for FM demodulation, frequency 
synthesis and tracking filter applications. The XR-215 
operates over a power supply voltage ranging from 5V 
to 26V and has a wide frequency band of 0.5 Hz to 35 MHz. 
It can interface with conventional DTL, TTL, and ECL 
logic families. 

FUNCTIONAL BLOCK DIAGRAM 


The XR-2211 is a monolithic phase-locked loop system 
especially designed for data communications and is partic- 
ularly well-suited for FSK modem applications. It has a 
supply voltage range of 4.5V to 20V and a wide frequency 
range of 0.01 Hz to 300 kHz. The circuit accommodates 
analog signals between 2 mV and 3V and interfaces with' 
conventional DTL, TTL, and ECL logic families. The 
XR-221 1 consists of a basic PLL for tracking an input 
signal within the passband, a quadrature phase detector 
for carrier detection, and an FSK voltage comparator for 
FSK demodulation. Independent external components set 
center frequency, bandwidth, and output delay. 


CO 

X 

LiJ 




FEATURES 

Wide Frequency Range; 0.5 Hz to 35 MHz 

Wide Supply Voltage Range: 5V to 26V 

EHgital Programming Capability 

DTL, TTL, and ECL Logic Compatibility 

Wide Dynamic Range: 300/iV to 3V 

ON-OFF Keying and Sweep Capability 

Wide Tracking Range: Adjustable from ±1% to ±50% 

High-Quality FM Detection; Distortion 0.15% 

Signal/Noise 65 dB 


FUNCTIONAL BLOCK DIAGRAM 



TIMING CAPACITOR 


COMP INPUT 


FEATURES 

Wide Frequency Range 0.01 Hz to 300 kHz 

Wide Supply Voltage Range 4.5V to 20V 

DDT/TTL/ECL Logic Compatibility 

FSK Demodulation, with Carrier-Detection 

Wide Dynamic Range 2 mV to 3 Vrms 

Adjustable Tracking Range (±1% to ±80%) 

Excellent Temperature Stability 20 ppm/°C, Typical 


APPLICATIONS 

FM Demodulation 

Frequency Synthesis 

FSK Coding/Decoding (MODEM) 

Tracking Filters 

Signal Conditioning 

FM, FSK, and Sweep Generation 

Crystal Controlled Detection 

Wideband Frequency Discrimination 

Voltage-to-Frequency Conversion 

ORDER INFORMATION 

Part Number Package Operating Temperature 

XR-215 Ceramic 0°C to ±75°C 

EXAR INTEGRATED SYSTEMS, INC., P.O. Box 


APPLICATIONS 

FSK Demodulation 
Data Synchronization 
Tone Decoding 
FM Detection 
Carrier Detection 


ORDER INFORMATION 


Part Number 

Package 

Operating Temperature 

XR-221 IM 

Ceramic 

-55°C to±125°C 

XR-221 IN 

Ceramic 

-40°C to ±85°C 

XR-221 IP 

Plastic 

-40°C to ±85°C 

XR-221 ICN 

Ceramic 

0°C to ±75°C 

XR-2211 CP 

Plastic 

0°C to ±75°C 


Sunnyvale, Ca. 94088 • Phone (408) 732-7970 
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Phase-Locked 

Loops 

XR-2212 PRECISION 
PHASE-LOCKED LOOP 


The XR-2212 is an ultra-stable monolithic phase-locked 
loop (PLL) system especially designed for data communica- 
tion and control system applications. It offers 20 ppm/ G 
temperature stability and is ideally suited for frequency 
synthesis, FM detection, and tracking filter applications. 

The XR-2212 precision PLL is directly compatible with 
MOS, DTL, and TTL logic families and microprocessor 
peripheral systems. The circuit consists of a PLL system 
made up of an input preamplifier, a phase detector, a 
stable voltage-controlled oscillator (VCO), and a high- 
gain differential amplifier.' The center frequency, band- 
width, and the tracking range of the PLL are controlled 
independently by the choice of external components. 

FUNCTIONAL BLOCK DIAGRAM 



TIMING CAPACITOR 


FEATURES 

Quadrature VCO Outputs 
Wide Frequency Range 
Wide Supply Voltage Range 
MOS/TTL/ECL Logic Compatibility 
Wide Dynamic Range 
Adjustable Tracking Range (±1% to ±80%) 

Excellent Temperature Stability 20 ppm/°C, Typical 


0.01 Hz to 300 kHz 
4.5V to 20V 


APPLICATIONS 

Frequency Synthesis 
Data Synchronization 
FM Detection 
Tracking Filters 

ORDER INFORMATION 


FSK Demodulation 
Signal Conditioning 
Clock Extraction 


Timing Circuits 


XR-L555 MICROPOWER 
TIMING CIRCUIT 


The XR-L555 is a stable micropower controller capable of 
producing accurate timing pulses .with low power dissipa- 
tion. Typical power dissipation is 900 microwatts at 5V. 
The circuit offers both the monostable or the astable modes 
of operation and can operate with power supplies as low as 
2.7 volts. It may be triggered or reset on falling waveforms. 
The output can source up to 50 mA or drive TTL circuits. 
The XR-L555 features temperature stability and low- 
voltage operation, ideal as a micropower clock oscillator. or 
VCO for low-power CMOS systems. It can operate up to 
1500 hours with only two 300 mA-Hr NiCd batteries. 


FUNCTIONAL BLOCK DIAGRAM 


/bK. /bK /bK. 

— l OAAAr^ — WA/ yy—y — MAAAr-j 


E 

E 


20M^— I 


m 


XR-L555 
75K 


■V-i^ 


-k^T]. 

-^COMP, 

!^T], 
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FEATURES 

Pin Compatible with Standard 555 Timer 
Less than 1 mW Power Dissipation (V+ = 5V) 
Timing from Microseconds to Minutes 
Over 1 000-Hour Operation with 2 NiCd Batteries 
Low Voltage Operation (V+ = 2.7V) 

Operates in Both Monostable and Astable Modes 
CMOS, TTL, and DTL Compatible Outputs 
Adjustable Duty Cycle 
Temperature Stability of .005%/° C 


APPLICATIONS 

Battery Operated Timing 
Micropower Clock Generator 
Pulse Shaping and Detection 
Micropower PLL Design 
Missing Pulse Detection 
Power-On Reset Controller 


Micropower Oscillator 
Sequential Timing 
Pulse-Width Modulation 
Pulse Position Modulation 
Appliance Timing 
Remote-Control Sequencer 


Part Number 

Package 

Operating Temperature 

ORDER INFORMATION 


XR-2212M 

XR-2212N 

Ceramic 

Ceramic 

-55°Cto+125°C 
-40°C to +85°C 

Part Number 

Package 

Operating Temperature 

XR-2212P 

Plastic 

-40°C to ±85°C 

XR-L555M 

Ceramic 

-55°C to+r25°C 

XR-2212CN 

Ceramic 

0°C to +75°C 

XR-L555CN 

Ceramic 

0°C to +75°C 

XR-2212CP 

Plastic 

0°Cto+75°C 

XR-L555CP 

Plastic 

0°C to+75°C 


EXAR INTEGRATED SYSTEMS, INC., P.O. Box 62229, Sunnyvale, Ca. 94088 • Phone (408) 732-7970 
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Timing Circuits 


Function 

Generators 


XR-2242 LONG-RANGE TIMER 


The XR-2242 is a monolithic Timer/Controller capable of 
producing ultra-long time delays from microseconds to 
days. Two timing circuits can be cascaded to generate 
time delays or timing intervals of up to one year. The 
circuit is comprised of an internal time-base oscillator, an 
8-bit binary counter and a control flip-flop. For a given 
external RC network connected to the timing terminal, 
the circuit produces an output timing pulse of 128 RC. 
If two circuits are cascaded, a total time delay of (128)^ or 
16384 RC is obtained. 

In monostable timer applications, the output terminal 
(pin 3) is connected back to the reset terminal, the circuit 
continues to operate in an astable mode, subsequent to a 
trigger input. 

FUNCTIONAL BLOCK DIAGRAM 



FEATURES 

Timing from Microseconds to Days 
Wide Supply Range; 4.5V to 15V 
TTL and DTL Compatible Outputs 
High Accuracy: 0.5% 

Excellent Supply Rejection: 0.2%/V 
Monostable and Astable Operation 

APPLICATIONS 

Long Delay Generation 
Sequential Timing 
Precision Timing 
Ultra-Low Frequency Oscillator 
Interval Timing 


XR-2206 MONOLITHIC 
FUNCTION GENERATOR 

The XR-2206 is a monolithic function generator integrated 
circuit capable of producing high quality sine, square, 
triangle, ramp, and pulse waveforms of high stability and 
accuracy. The output waveforms can be both amplitude 
and frequency modulated by an external voltage. Frequency 
of operation can be selected externally over a range of 
0.01 Hz to more than 1 MHz. 

This circuit is ideally suited for communications, instru- 
mentation, and function generator applications requiring 
sinusoidal tone, AM, FM, or FSK generation. It has a 
typical drift specification of 20 ppm/°C. 

FUNCTIONAL BLOCK DIAGRAM 



FEATURES 

Low Sinewave Distortion (THD .5%) 
Insensitive to Signal Sweep 
Excellent Stability (20 ppm/°C, Typical) 
Wide Sweep Range (2000: 1 , Typical) 

Low Supply Sensitivity (0.01%/V, Typical) 
Linear Amplitude Modulation 
Adjustable Duty -Cycle (1% to 99%) 

TTL Compatible FSK Controls 
Wide Supply Range (lOV to 26V) 


APPLICATIONS 

Waveform Generation 
Sine, Square, Triahgle, Ramp 
Sweep Generation 
AM/FM Generation 
FSK and PSK Generation 


ORDER INFORMATION 


Voltage-to-Frequency 
Conversion 
Tone Generation 
Phase-Locked Loops 


ORDER INFORMATION 

Part Number Package 

Operating Temperature 

Part Number 

XR-2206M 

XR-2206N 

Package 

Ceramic 

Ceramic 

Operating Temperature 

-55°C to+125°C 
0°C to +75°C 

XR-2242M 

Ceramic 

-55°C to-i-125°C 

XR-2206P 

Plastic 

0°C to -t75°C 

XR-2242CN 

Ceramic 

0°C to -t-75°C 

XR-2206CN 

Ceramic 

0°C to -l■75°C 

XR-2242CP 

Plastic 

0°C to -t75°C 

XR-2206CP 

Plastic 

0°C to-t-75°C 


EXAR INTEGRATED SYSTEMS, INC., P.O. Box 62229, Sunnyvale, Ca. 94088 • Phone (408) 732-7970 
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Function Generators 


XR-2207 VOLTAGE- 
CONTROLLED OSCILLATOR 


XR-2209 PRECISION 
OSCILLATOR 


The XR-2207 is a monolithic voltage-controlled oscillator 
(VCO) integrated circuit featuring excellent frequency 
stability and a wide tuning range. The circuit provides 
simultaneous triangle and squarewave outputs over a fre- 
quency range of 0.01 Hz to 1 MHz. It is ideally suited 
for FM, FSK, sweep or tone generation, and phase-locked 
loop applications. 

The XR-2207 has a typical drift specification of 20 ppm/°C. 
The oscillator frequency can be linearly swept over a 
1000:1 range with an external control voltage. 

FUNCTIONAL BLOCK DIAGRAM 



FEATURES 

Excellent Temperature Stability (20 ppm/°C) 

Linear Frequency Sweep 

Adjustable Duty Cycle (0.1% to 99.9%) 

Two or Four Level FSK Capability 
Wide Sweep Range (lOOO.T Minimum) 

Logic Compatible Input and Output Levels 
Wide Supply Voltage Range (±4V to ±13V) 
Low Power Sensitivity (0.1 5%/V) 

Wide Frequency* Range (0.01 Hz to 1 MHz) 
Simultaneous Triangle and Squarewave Outputs 

APPLICATIONS 


The XR-2209 is a monolithic variable frequency oscillator 
circuit featuring excellent temperature stability and a wide 
linear sweep range. The circuit provides simultaneous 
triangle and squarewave outputs over a frequency range of 
0.01 Hz to 1 MHz. The frequency is set by an external RC 
product. It is ideally suited for frequency modulation, 
voltage-to-frequency or current-to-frequency conversion, 
sweep or tone generation, as well as for phase-locked loop ' 
applications when used in conjunction with a phase com- 
parator such as the XR-2208. 

The circuit is comprised of three functional blocks: a 
variable frequency oscillator, and two buffer amplifiers. 

The XR-2209 has a typical drift specification of 20 ppm/°C. 

Its frequency can be linearly swept over a 1000:1 range ' 
with an external control signal. 

FUNCTIONAL BLOCK DIAGRAM 


TRIANGLE 

OUTPUT 


SQUAREWAVE 

OUTPUT 


BIAS 


FEATURES 

Excellent Temperature Stability (20 ppm/°C) 

Linear Frequency Sweep 

Wide Sweep Range (1000:1 Minimum) 

Wide Supply Voltage Range (± 4V to ± 13V) 
Low Supply Sensitivity (0.1 5%/V) 

Wide Frequency Range (0.01 Hz to 1 MHz) 
Simultaneous Triangle and Squarewave Outputs 




FSK Generation 


Voltage and Current-to-Frequency Conversion 
Stable Phase-Locked Loop 
Waveform Generation 
Triangle,- Sawtooth, Pulse, Squarewave 
FM and Sweep Generation 

ORDER INFORMATION 


APPLICATIONS 

Voltage and Current -to-Frequency Conversion 
Stable Phase-Locked Loop Oscillator 
Waveform Generation 
FM and Sweep Generation 


Part Number 

Package 

Operating Temperature 

ORDER INFORMATION 


XR-2207M 

XR-2207N 

Ceramic 

Ceramic 

-55°Cto+125°C 

0°C to +75°C 

Part Number 

Package 

Operating Temperature 

XR-2207P 

Plastic 

0°C to +75°C 

XR-2209M 

Ceramic 

-55°C to+125°C 

XR-2207CN 

Ceramic 

0°C to +75°C 

XR-2209CN 

Ceramic 

0°C to +75°C 

XR-2207CP 

Plastic 

0°C to +75°C 

XR-2209CP 

Plastic 

0°C to +75°C 


EXAR INTEGRATED SYSTEMS, INC,, P.O. Box 62229, Sunnyvale, Ca. 94088 • Phone (408) 732-7970 
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Operational Amplifiers 


XR-072 DUAL LOW-NOISE 
BIFET OPERATIONAL 
AMPLIFIER 


The XR-072 family of junction-FET input dual op-amps are 
the low-noise version of Exar’s XR-082 dual BIFET op-amp 
circuits. The combination of low noise, high slew- rate and 
the low output distortion characteristics of these op-amps 
make them ideal for high gain audio preamplification or 
analog signal processing systems. 

FUNCTIONAL BLOCK DIAGRAM 




FEATURES 

i Direct Replacement for Texas Instruments TL072 
J Low Noise (V„ = 18 nV/VHi Typ.) 

Low Harmonic Distortion (0.01% Typ.) 

Same Pin Configuration as XR-1458/XR-4558 

Low Power Consumption 

Low Input Bias and Offset Currents 

Output Short-Circuit Protection 

High Input Impedance . . . FET -Input Stage 

Internal Frequency Compensation 

Latch-Up-Free Operation 

High Slew-Rate ... 13 V//as, Typ. 

APPLICATIONS 

High-Quality Audio Preamplification 
Low-Level Signal Detection 
Active Filter Design 
Signal Conditioning 
Analog Amplification 
Audio Signal Processing 

ORDER INFORMATION 


XR-074 QUAD LOW-NOISE 
BIFET OPERATIONAL 
AMPLIFIER 


The XR-074 junction FET-input quad operational amplifier 
is the low-noise version of Exar’s XR-084 quad BIFET op- 
amp circuit. The low noise and low harmonic distortion 
characteristics make the XR-074 family of quad op-amps 
ideally suited for high-fidelity and audio preamplifier appli- 
cations. Each of the four low-noise op-amps on the chip is 
fabricated using ion-implantation technology which com- 
bines well-matched junction FETs and high-performance bi- 
polar transistors on the same monolithic integrated circuit. 

FUNCTIONAL BLOCK DIAGRAM 



-VeE 
+INPUT C 

-INPUT C 
OUTPUT C 


FEATURES 

Direct Replacement for Texas Instruments TL074 
Low Noise (V„ = 18 nV/VHz Typ.) 

Same Pin Configuration as XR-3403 
High-Impedance Junction FET-Input Stage 
Internal Frequency Compensation 
Low Power Consumption 
Low Harmonic Distortion (0.01% Typ.) 

Output Short-Circuit Protection 
High Slew-Rate ... 13 V/ps, Typ. 

APPLICATIONS 

High-Quality Audio Preamplification 
Low-Level Signal Detection 
Active Filter Design 
Signal Conditioning 
Analog Amplification 
Audio Signal Processing 

ORDER INFORMATION 


Part Number 

Package 

Operating Temperature 

Part Number 

Package 

Operating Temperature 

XR-072M 

Ceraniic 

-55°Cto+125°C 

XR-074M 

Ceramic 

-55°C to+125°C 

XR-072N 

Ceramic 

-25°C to +85°C 

XR-074N 

Ceramic 

-25°C to +85°C 

XR-072P 

, Plastic 

-25°C to +85°C 

XR-074P 

Plastic 

-25°C to +85°C 

XR-072CN 

Ceramic 

0°C to +75°C 

XR-074CN 

Ceramic 

0°C to +75°C 

XR-072CP 

Plastic 

0°C to +75°C 

XR-074CP 

Plastic 

0°C to +75°C 
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Operational Amplifiers 


XR-082/XR-083 DUAL 
BIFET OPERATIONAL 
AMPLIFIERS 


XR-084 QUAD BIFET 
OPERATIONAL AMPLIFIER 


The XR-082/XR-083 family of junction-FET input (BIFET) 
dual operational amplifiers are designed to offer high per- 
formance and a wider selection than conventional bipolar 
op-amps. Each amplifier features high slew rate, low input 
bias and offset currents, and low offset voltage drift with 
temperature. 

FUNCTIONAL BLOCK DIAGRAMS 



Note; Pins 9 and 13 are internally connected. 

FEATURES 

Direct Replacement for Texas Instrument TL082 and TL083 
Low Power Consumption 

Wide Common-Mode and Differential Voltage Ranges 

Low Input Bias and Offset Currents 

Output Short-Circuit Protection 

High Input Impedance : FET Input Stage 

Internal Frequency Compensation 

Latch-Up Free Operation 

High Slew Rate: 13V//rs, Typical 


The XR-084 junction-FET input (BIFET) quad operational 
amplifier is designed to offer higher performance than con- 
ventional bipolar quad op-amps. Each of the four op-amps , 
on the chip is closely matched in performance characteristics, 
and each amplifier features high slew rate, low input bias 

and offset currents, and low offset voltage drift with ; - 

temperature. The XR-084 FET input quad op-amp is 
fabricated using ion-implantation technology which com- 
bines well-matched junction FETs and high-performance bi-- 
polar transistors on the same monolithic integrated circuit. 


FUNCTIONAL BLOCK DIAGRAM 



FEATURES 



Direct Replacement for Texas Instrument TL084 
Same Pin Configuration as XR-3403, LM324 
High-Impedance Junction-FET Input Stage 
Internal Frequency Compensation 
Low Power Consumption 

Wide Common-Mode and EHfferential Voltage Ranges 

Low Input Bias and Offset Currents 

Output Short-Circuit Protection 

Latch-Up Free Operation 

High Slew Rate: 13V/iUS, Typical 


APPLICATIONS 


ORDER INFORMATION 


Part Number 

Package 

Operating Temperature 

XR-082M 

Ceramic 

-55°C to+125°C 

XR-082N 

Ceramic 

-25°C to +85°C 

XR-082P 

Plastic 

-25°C to +85°C 

XR-082CN 

Ceramic 

0°C to +75°C 

XR-082CP 

Plastic 

0°C to +75°C 

XR-083M 

Ceramic 

-55°C to+125°C 

XR-083N 

Ceramic 

-25°C to +85°C 

XR-083P 

Plastic 

-25°C to +85°C 

XR-083CN 

Ceramic 

0°C to +75°C 

XR-083CP 

Plastic 

0°C to +75°C 


Active Filter Design 
Sample/Hold and Servo Systems 
Audio Signal Processing 
Analog Control Systems 


ORDER INFORMATION 


Part Number 

Package 

Operating Temperatr 

XR-084M 

Ceramic 

-55°C to+125°C 

XR-084N 

Ceramic 

-25°C to +85°C 

XR-084P 

Plastic 

-25 °C to +85 °C 

XR-084CN' 

Ceramic 

0°C to +75°C 

XR-084CP 

Plastic 

0°C to +75°C 
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LINEAR 


Operational Amplifiers 


XR-094 QUAD 
PROGRAMMABLE BIFET 
OPERATIONAL AMPLIFIER 


XR-095 QUAD 
PROGRAMMABLE BIFET 
OPERATIONAL AMPLIFIER 


The XR-094 is a programmable version of the XR-084 family 
of quad FET-input operational amplifiers. The circuit offers 
partitioned programming where the three of the four op- 
amps on the chip are programmed by one external bias-setting 
resistor, and the fourth op-amp is programmed by a second 
bias-setting resistor. These two external setting resistors per- 
mit the user to program the gain-bandwidth product, slew- 
rate and the supply current, especially for low power appli- 
cations. The XR-094 programmable BIFET quad op-amp is 
fabricated using ion-implantation technology which com- 
bines well-matched junction FETs and high-performance 
bipolar transistors on the same monolithic integrated circuit. 

FUNCTIONAL BLOCK DIAGRAM 


OUTPUT All 


-INPUT A I 2 


+INPUT A 1^ 

+Vcc pi" 


+INPUTB I 5 


-INPUT B I 6 


OUTPUT B I 7 


^ OUTPUT D 
^ -INPUT D 
+INPUT D 

l3l -VEE 


Il2l +INPUT C 


111 I -INPUT C 


10| OUTPUT C 
'SET 


FEATURES 

Programmable Version of Texas Instruments TL084 
Same Pin Configuration as LM 146/246/346 
Programmable for Micropower Operation 
Partitioned Programming (Single/Triple Combination) 
High-Impedance Junction-FET Input Stage 
Internal Frequency Compensation 
Low Input Bias and Offset Currents 


APPLICATIONS 

Active Filter Design 
Sample/Hold and 
Servo Systems 


ORDER INFORMATION 


Audio Signal Processing 
Analog Control Systems 
Telephone Channel Filters 


The XR-095 is a programmable version of the XR-084 family 
of quad FET-input operational amplifiers. The circuit offers 
partitioned programming of the individual op-amp sections 
on the chip: two of the op-amps are programmed by one 
bias-setting resistor, and the remaining two op-amps are pro- 
grammed by a separate bias-setting resistor. These two exter- 
nal setting resistors permit the user to program the gain- 
bandwidth product, slew-rate and the supply current, 
especially for low power applications. The XR-095 program- 
mable BIFET quad op-amp is fabricated using ion-implanta- 
tion technology which combines well-matched junction 
FETs and high-performance bipolar transistors on the same 
monolithic integrated circuit. 

FUNCTIONAL BLOCK DIAGRAM 


OUTPUT A 


-INPUT A 


+ INPUT A 


+ INPUT B 


-INPUT B 


OUTPUT B I 7 



16| OUTPUT D 


15| -INPUT D 


141 + INPUT D 


13| -Vee 


121 +INPUT C 


111 -INPUT C 


101 OUTPUT C 


FEATURES 

Programmable Version of Texas Instruments TL084 
Same Pin Configuration as LM346-2 
Partitioned Programming (Two Dual Combination) 
Programmable for Micropower Operation 
High-Impedance Junction-FET Input Stage 
Internal Frequency Compensation 
Low Input Bias and Offset Currents 


APPLICATIONS 

Active Filter Design 
Sample/Hold and 
Servo Systems - 

ORDER INFORMATION 


Audio Signal Processing 
Analog Control Systems 
Telecommunication Systems 


Part Number 

Package 

Operating Temperature 

Part Number 

Package 

Operating Temperature 

XR-094M 

Ceramic 

-55°Cto+125^C 

XR-095M 

Ceramic 

-55°C to+125°C 

XR-094N 

Ceramic 

-25°C to+85'’C 

XR-095N 

Ceramic 

-25°C to +85°C 

XR-094P 

Plastic 

-25°C to+85°C 

XR-095P 

Plastic 

-25°C to +85°C 

XR-094CN 

Ceramic 

0°C to +75°C 

XR-095CN 

Ceramic 

0°C to+75°C 

XR-094CP 

Plastic 

0°C to +75°C 

XR-095CP 

Plastic 

O'^C to +75°C 
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Operational Amplifiers 


XR-146/246/346 
PROGRAMMABLE QUAD 
OPERATIONAL AMPLIFIER 


XR-5532/5533/ 5534 
LOW-NOISE 

OPERATIONAL AMPLIFIER 


The XR- 146 family of quad operational amplifiers contain 
four independent high-gain, low-power, programmable op- 
amps on a monolithic chip. The use of external bias setting 
resistors permit the user to program gain-bandwidth product, 
supply current, input bias current, input offset current, 
input noise and the slew rate. 

The basic XR-146 family of circuits offer partitioned pro- 
gramming of the internal op-amps where one setting resistor 
is used to set the bias levels in the three op-amps, and a 
second bias setting is used for the remaining op-amp. Its 
modified version, the XR-346-2 provides a separate bias 
setting resistor for each of the two op-amp pairs. 


FUNCTIONAL BLOCK DIAGRAMS 


OUTPUT aJ7 
-INPUT 
+INPUT a[T 

+INPUT bE 

-INPUT bE 
OUTPUT b |T 

'set IE 



ra.OUTPUTD OUTPUT A E 
^-INPUT D -INPUT A |T 
iT^-UNPUT D +INPUT A E 

^_Vee ■'■''ccE 

+INPUT C +INPUT bE 
m-INPUTC -INPUT bE 
|iol OUTPUT C OUTPUT bE 

3 'set 'setE 


-INPUT D 
T 3 +INPUT D 

I^-Vee 

i^+INPUTC 
^ -INPUT C 
OUTPUT C 
Tl lepT 


FEATURES 

Direct Replacement for LM 146/246/346 (XR-146 Family) 
Direct Replacement for LM346-2 (XR-346-2) 

Programmable Electrical Characteristics 
Low Supply Current (350 /rA per Amplifier) 

Large DC Voltage Gain (120 dB) 

Low Noise Voltage (25 nV/\/Hz) 

Wide Power Supply Range (±1.5V to ±22V) 

Class AB Output Stage— No Crossover Distortion 


ORDER INFORMATION 


Part Number 

Package 

Operating Temperature 

XR-146M 

Ceramic 

-55°C to+125°C 

XR-246N 

Ceramic 

-25°C to +85°C 

XR-246P 

Plastic 

-25°C to +75°C 

XR-346CN 

Ceramic 

0°Cto+75°C 

XR-346CP 

Plastic 

0°C to +75°C 

XR-346-2CN 

Ceramic 

0°C to +75°C 

XR-346-2CP 

Plastic 

0°C to +75°C 


The XR-5532/5533/5534 ultra-low noise operational am- 
plifiers are especially designed for high quality audio and 
instrumentation applications. The XR-5532 and the XR- 
5534 both come in 8-pin packages. The XR-5532 is a dual 
op amp, and the XR-5533 is a 14-pin version of the XR- 
5532. Compared to the standard 741- or 301-type op amps, 
these operational amplifiers show an order of magnitude 
better noise performance and small-signal bandwidth, and 
higher output drive capability. They are all internally 
compensated, and the dual versions offer independent 
offset adjustments for each of the two op amps. 

FUNCTIONAL BLOCK DIAGRAMS 



TJoutputb -input 



- INPUT A 1^ 
+ INPUT A E 

BALANCE E 

-VeeE 

BALANCE E 

- INPUT B E 
* INPUT bIT 


COMP. 

33 OUTPUT A 

33 ^'^CC 

33 OUTPUT B 
33 COMP. 
bI BALANCE 


FEATURES 

Direct Replacement for NE5532 

Ultra-Low Input Noise (4 nV/\/Hz Typ.) 

Wide Small-Signal Bandwidth (10 MHz Typ.) 

High Output Drive Capability (10 V rms into 600f2) 
Wide Supply Range (± 3V to ± 20V) 

Wide Power Bandwidth (200 kHz) 

High Slew-Rate; 6V/)usec Dual Version 13 V/jusec 
Independent Offset Adjustments (Dual Versions) 


APPLICATIONS 

Professional Audio 
Equipment 
Instrumentation and 
Servo Control 


Telephone Channel Amplifier 
Low-Level Signal Processing 
Audio Preamplification 


ORDER INFORMATION 

Part Number Package Operating Temperature 

XR-5532M/33M/34M Ceramic -55°C to +125°C 
XR-5.532CN/33CN/34CN Ceramic 0°Cto+75°C 
XR-5532CP/33CP/34CP Plastic 0°Gto+75°C . 
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LINEAR 





Operational 

Amplifiers 


Voltage Regulators 


XR-4202 PROGRAMMABLE 
QUAD OPERATIONAL 
AMPLIFIER 


XR-1524/2524/3524 

PULSE WIDTH MODULATING 

REGULATOR 


The XR-4202 is an array of four independent operational 
amplifiers on a single silicon chip. The operating current of 
the array is .externally controlled by a single setting resistor 
or current source, allowing the user to trade-off power 
dissipation for bandwidth for all of the four amplifiers in 
the package. 


FUNCTIONAL BLOCK DIAGRAM 



FEATURES 


Programmable 
Micropower Operation 

Wide Input Voltage and Common Mode Range 
Internal Frequency Compensation 
No Latch-Up 
Matched Parameters 
Short Circuit Protection 


APPLICATIONS 

Active Filter Design 
Signal Conditioning 
Analog Amplification 
Audio Signal Processing 


This monolithic integrated circuit contains all the control 
circuitry for a regulating power supply inverter or switching 
regulator. Included in a 16-pin dual -in-line package is the 
voltage reference, error-amplifiers, oscillator, pulse-width 
modulator, pulse-steering flip-flop, dual alternating output 
switches and current -limiting and shut-down circuitry. This 
device can be used for switching regulators of either polar- 
ity, transformer coupled DC to DC converters, transformer- 
less voltage doublers and polarity converters, as well as other 
power control applications. The XR-1524 is specified for 
operation over the full military temperature range of -55°C 
to +125°C, while the XR-2524 and XR-3524 are designed 
for commercial applications of 0°C to +70°C. 


FUNCTIONAL BLOCK DIAGRAM 

XR-1524/2524/3524 



I EMITTER 8 
I COLLECTOR B 
I COLLECTOR A 

1 EMITTER A 


•—I y I COMPENSATION 


FEATURES 

Direct Replacement for SGI 524/2524/3524 
Complete PWM Power Control Circuitry 
Single-Ended or Push-Pull Outputs 
Lines and Load Regulation of 0.2% 

1% Maximum Temperature Variation 
Total Supply Current Less than 1 0 mA 
Operation Beyond 1 00 kHz 


ORDER INFORMATION 





Part Number 

Package 

Operating Temperature 

ORDER INFORMATION 
Part Number Package 

Operating Temperature 

XR-1524M 

XR-2524N 

XR-2524P 

Ceramic 

Ceramic 

Plastic 

-55°C to+125°C 
0°C to +75°C 

0°C to +75°C 

XR-4202N 

Ceramic 

-40°C to -i-85°C 

XR-3524C'n 

Ceramic 

0°C to +75°C 

XR-4202P 

Plastic 

-40°C to +85°C 

XR-3524CP 

Plastic 

0°C to +75°C 
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High Current 
Drivers 

XR-2201/2202/2203/2204 
HIGH-VOLTAGE, HIGH-CURRENT 
DARLINGTON TRANSISTOR 
ARRAYS 

The XR-2201/2202/2203/2204 Darlington transistor arrays 
are comprised of seven silicon NPN Darlington pairs on a 
single monolithic substrate. All feature open-collector out- 
puts and internal protecton diodes for driving inductive 
loads. Peak inrush currents of up to 600 mA are allowable, 
making them also ideal for driving tungsten filament 
lamps. Although the maximum continuous collector cur- 
rent rating is 500 mA for each driver, the outputs may be 
paralleled to achieve higher load current capability. 

FUNCTIONAL BLOCK DIAGRAM 



FEATURES 

High Peak Current Capability: 600 mA 
Internal Protection Diodes for Driving Inductive Loads 
Directly Compatible with TTL, CMOS, PMOS, and DTL 
Logic Families 

Exact Replacement for Sprague Types ULN2001A, 
ULN2002A, ULN2003A, and ULN2004A 

APPLICATIONS 

Solenoid and Relay Driver 
High Current LED Driver 
Printing Calculator Hammer Driver 
High Current Switch 
Tungsten Lamp Driver 

ORDER INFORMATION 

Part Number 

XR-2201CP 
XR-2202CP 
XR-2203CP 
XR-2204CP 


Display Drivers 


XR-6118 FLUORESCENT 
DISPLAY DRIVER 

The XR-6118 is a high-voltage monolithic IC consisting of 
eight NPN Darlington Output stages, along with their 
common-emitter type input stages. The circuit is designed 
to interface between low-level digital logic and high-voltage 
vacuum fluorescent displays. The XR-6118 is capable of 
driving the digits and/or segments of these displays and are 
designed to permit all eight outputs to be activated simul- 
taneously. Pulldown resistors are incorporated into each 
output and no external components are required for most 
fluorescent display applications. It is directly compatible 
with standard or Schottky TTL, DTL, and 5 -volt CMOS 
logic families. 

FUNCTIONAL BLOCK DIAGRAM 



FEATURES 

Direct Replacement for Sprague UDN-61 18A 

Digit or Segment Drivers 

Low Input Current 

Integral Output Pulldown Resistors 

Low Power 

Reliable Monolithic Construction 
High Output Breakdown Voltage 

APPLICATIONS 

Fluorescent Driver 
Gas-Discharge Display Driver 
High-Voltage Switching 

ORDER INFORMATION 

Part Number Package Operating Temperature 

XR-6118N Ceramic 0°C to +85°C 

XR-6118P Plastic 0°Cto+85°C 


Package 

Operating Temperature 

Plastic 

0°C to +85°C 

Plastic 

0°C to +85°C 

Plastic 

0°C to +85°C 

Plastic 

0°C to +85°C 
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Exar 



LINEAR 


Semi-custom Semi-custom 

Bipoiar Program L Program 


The Exar bipolar semi-custom design program offers a 
variety of “semi-custom” chips to fulfill various applica- 
tion performance requirements and complexities. 

These semi-custom chips offer a unique method of manu- 
facturing an almost unlimited variety of custom linear 
and digital integrated circuits with greatly reduced cost and 
development time. Exar makes this possible by stocking 
wafers that are completely fabricated except for the final 
process step of device interconnection which metalizes the 
selected components together in the required circuit 
configurations. 


BIPOLAR SEMI-CUSTOM CHIPS 



+Presently under *Dual collector 

development PNP transistors 


Exar offers a design kit which contains simple instructions 
and guidelines for designing the metal mask as well as 
actual breadboard components (consisting of NPN and PNP 
arrays and integrated resistors), which are representative of 
the devices available on the semi-custom chips. This pro- 
vides the design engineer with the ability to closely evaluate 
his design performance prior to integrating it on a mono- 
lithic chip. 


With the introduction of the I2 l Gate-Array chips, Exar 
has extended its semi-custom design program to the Inte- 
grated Injection Logic (I^L) technology. This unique 
method of custom LSI development technique now makes 
it possible to manufacture an almost unlimited variety of 
digital or analog/digital circuits using I^L technology, at 
a greatly reduced development cost and time. 


PL SEMI-CUSTOM CHIPS 


Characteristics 


Chip Type 


XR-300 

XR-400 

XR-500 

Chip Size (mils) 

104 X 140 

111 X 111 

122 X 185 

FL Gates 

288 

272 

520 

Max. Operating 
Voltage 

A-Option 

6V 

6V 

6V 

B-Option 

15V 

15V 

15V 

Bipolar I/O Interfaces 

28 

38 

40 

Bonding Pads 

34 

38 

42 


The XR-300 and the XR-500 gate-arrays are intended 
primarily for digital LSI designs. The XR-400 gate-array 
features the advantages of combining analog and digital 
functions on the same IC chip. These I2L gate-array chips 
are customized using two or more custom mask patterns 
which are simultaneously generated from a pencil layout, 
using Exar’s unique computerized mask generation tech- 
nique. In this manner, the chip layout is greatly simplified 
and gate-utilization efficiency is increased. 

Exar also offers an I2 l design kit which is intended to 
familiarize the designer with the basic features of I2 l 
technology and provide helpful design guidelines in reduc- 
ing his design from concept to breadboard and finally 
to the IC layout stage. 


Full Custom Development 


Exar offers a complete design and production capability for 
full-custom IC development using Exar’s bipolar and i2l 
technologies. This provides an excellent complement to 
Exar’s unique semi-custom capability. 

Exar’s full-custom IC development and production capabili- 
ties offer complete flexibility to meet changing customer 
needs or design problems. We can develop a complete cus- 
tom IC starting from your “black-box” specifications or 
reduce your working breadboard prototype to a monolithic 
chip. Alternately, if you have the facilities and resources to 
do the IC design and the layout, Exar will provide you with 
the device characteristics and IC layout rules for the par- 
ticular process suitable to your design and review your IC 


layout for you. Then, Exar can generate the IC tooling and 
fabricate your IC prototypes for you. 

Exar’s bipolar process technology is compatible with the 
manufacturing processes available from many o.f the other 
IC , manufacturers. Thus, if you have developed a set of IC 
tooling with another manufacturer and would like an 
alternate or substitute supplier for your custom IC pro- 
duct, in most cases your existing IC tooling may be directly 
compatible with Exar’s technology. 

Exar’s Engineering Department has two custom IC design 
groups dedicated to the development of linear and digital 
custom LSI. We pride ourselves in our flexibility and quick 
response to your needs. 
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Special Functions 

XR-1 3600 DUAL 
OPERATIONAL 
TRANSCONDUCTANCE 
AMPLIFIER 

The XR-13600 consists of 2 programmable transconduct- 
ance amplifiers with high input impedance and push-pull 
outputs. The 2 amplifiers share common supplies but 
otherwise operate independently. Each amplifier’s trans- 
conductance is directly proportional to its applied bias 
current. To improve signal-to-noise performance, predis- 
tdrtion diodes are included on the inputs. Independent 
Darlington emitter followers are included to buffer the 
outputs. Other XR-13600 features; direct replacement 
for LM-13600, transconductance adjustable over 4 decades, 
excellent transconductance-control linearity. Other ap- 
plications: current-controlled amplifiers, impedances, fil- 
ters, and oscillators; multipliers/attenuators; sample-and-hold 
circuits; and electronic music synthesis. Available in 
commercial grade plastic package. 


FUNCTIONAL 
BLOCK DIAGRAM 


ORDER INFORMATION 

Part Number Package 

XR-13600CP Plastic 


XR-2228 MULTIPLIER/ 
DETECTOR 

The XR-2228 multiplier/detector circuit is designed as a 
basic building block for analog signal processing and com- 
munication systems. Because of its wide common-mode 
range and differential inputs, the XR-2228 can interface 
with any of the existing PLL circuits in designing syn- 
chronous AM detection or frequency translation systems. 
It can be used as a phase-detector for frequencies up to 
100 MHz. Other applications: AM generation, triangle-to- 
sinewave conversion, and frequency translation. Avail- 
able in military and commercial grade ceramic packages 
or commercial plastic. 


FUNCTIONAL 
BLOCK DIAGRAM 

ORDER INFORMATION 

Part Number Package 

XR-2228M Ceramic 

.XR-2228CN Ceramic 

XR-2228CP Plastic 


*R-2228 N 

iiPr 

J 

- ji 


Ittl 



Operating Temperature 

-55°C to+125°C 
-40°C to +85 °C 
0°C to +75°C 



Operating Temperature 

0°C to +75°C 


Applicatioii Notes & 
Technical Literature 

Exar’s technical staff and applications engineers have 
prepared a number of application notes and comprehensive 
Data Books which cover most of the key features and 
applications of Exar’s IC products. 

APPLICATION NOTES 

AN-01: 

AN-02: 

AN-03: 

AN-04: 

AN-05: 

AN-06: 

AN-07: 

AN-08: 

AN-09: 

AN-10: 

AN-11: 

AN-12: 

AN-13: 

AN-14: 

AN-15: 

AN-16: 

AN-17: 

TECHNICAL LITERATURE 

Timer Data Book. Provides a collection of technical 
articles and application information on monolithic timer 
IC products. 

Phase-Locked Loop Data Book. Covers the fundamentals 
of design and applications of monolithic phase-locked 
loop (PLL) circuits. 

Function Generator Data Book. Contains a number of 
technical articles and application notes on monolithic 
voltage-controlled oscillator (VCO) and function gener- 
ator IC products. 

Operational AmpliHer Data Book. Contains a collection 
of technical articles on the fundamentals of monolithic 
IC op amps. 

Applications Data Book. Contains a complete and up-to- 
date set of application notes prepared by Exar’s technical 
staff on FSK modems, active filters, telecommunication 
circuits, electronic music synthesis and many more. 


Stable FSK Modems Featuring the XR-2206, 
XR-2207 and XR-2211 
XR-C240 Monolithic PCM Repeater 
Active Filter Design With IC Op Amps 
XR-C277 Low-Voltage PCM Repeater IC 
Tri-State FSK Modem Design Using XR-2206/ 
XR-2211 

Precision PLL System Using XR-2207/ 

XR-2208 

Single-Chip Frequency Synthesizer Employing 
the XR-2240 -S’ 

Dual-Tone Decoding with XR-567 and XR-2567 
Sinusoidal Output From XR-215 Monolithic 
PLL Circuit 

XR-C262 High-Performance PCM Repeater 
A Universal Sinewave Converter Using the 
the XR-2208 and XR-2211 
A Wide Tracking Range Precision PLL System 
Using the XR-2212 and XR-4151 
Frequency Selective AM Detection Using 
Monolithic Phase-Locked Loops 
A Complete Function Generator System Using 
the XR-2206 

An Electronic Music Synthesizer Using the 
XR-2207 and the XR-2240 
Semi-Custom LSI Design with PL Gate Arrays 
XR-C409 Monolithic FL Test Circuit 
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AR 



Fairchild 


LINEAR VOLTAGE REGULATOR 






THERMAL RESISTANCE 




STANDARD 


0°/W 


DEVICE 

PACKAGE 

VOUT 

STANDARD 



FUNCTION POLARITY 

TYPE 

TYPE 

RANGE 

lOUT 

PACKAGE 

(-)JC 


mA78CB 

TO-220 

13.8V 

m 

TO-220 

5.0 

fixed positive 


TO-3 


■■■ 

TO-3 

5.5 


mA79M00 

TO-220 

-5V 


TO-220 

5.0 

fixed negative 


TO-39 

-6V 


TO-39 

25 




-8V 







-12V 

500 mA 






-15V 







-20 V 







-24 V 






TO-220 

-5V 


TO-220 

5.0 

fixed negative 


TO-3 

-6V 


TO-3 

5.5 




-8V 





mA7900 



1 A 






-15V 







-18V 







-24 V 






8Z (U1C) 



8Z (U1) 

11 

adjustable positive 

mA78MG 

TO-39 (4 LD) 

5 - 30 V 

500 mA 

TO-39 

25 



8Z (U1C) 



8Z (Ul) 

11 

adjustable positive 

mA78G 

TO-3 (4 LD) 

5 - 30 V 

1 A 

TO-3 

5.5 



8Z(U1C) 



8Z (Ul) 

11 

adjustable negative 

mA79G 

TO-3 (4 LD) 

-2.2, -30 V 

1 A 

TO-3 

5.5 



8Z (U1C) 



8Z(U1) 

11 

adjustable negative 

mA79MG 

TO-39 (4 LD) 

-2.2, -30 V 

500 mA 

TO-39 

25 


mAIOS 

TO-5 

4.5 - 40 V 

12 mA 

TO-5 

* 

adjustable positive 


9T 

4.5 - 40 V 

12 mA 

9T 

, * 


mA376 


4.5 - 40 V 

25 mA 




mA305A 


4.5 - 40 V 

45 mA 




mA104 

5N 

-.015 - 40 V 

25 mA 

5N 

* 

adjustable negative 

mA304 

5N 

-.035 - 30 V 

25 mA 

5N 



mA78HG 

TO-3 

5 - 24 V 


TO-3 

2.5 

adjustable positive hybrid 

mA79HG 

TO-3 

-2.25 - 24 V 

mm 

TO-3 

3.0 

adjustable negative hybrid 

/iA78H00 

TO-3 

5V, 12 V, 15 V 


TO-3 

2.5 

fixed positive hybrid 

mA109 

TO-3 

5V 

1 A 

TO-3 

5.5 

fixed positive 



5V 





mA309 


5V 





SH323SC 

TO-3 

5V 


TO-3 

5,5 

fixed positive hybrid 

mA78P05 

TO-3 

5V 

10A 

TO-3 * 

5.5 

fixed positive hybrid 

mA78S40 

9B 

1.3 to 40 V 

1.5 A 

9B 

* 

switching regulator 

mA723 

5N 

2 - 37 V 

150 mA 

5N 

* 

general purpose regulator 


6A 



6A 

* 



9A 



9A 




•REFER TO VR HANDBOOK FOR FURTH€R INFORMATION. 
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LINEAR VOLTAGE REGULATOR 


DEVICE 

TYPE 

PACKAGE 

TYPE 

STANDARD 

VOUT 

RANGE 

STANDARD 

lOUT 

THERMAL RESISTANCE 
OVW 

FUNCTION POLARITY 

PACKAGE 

0JC 

mA78L00 

TO-92 

TO-39 

2.6 V 

5.0 V 

6.2 V 

8.0 V 

8.2 V 

9.0 V 

12.0V 

15.0 V 

18.0 V 

24.0 V 

100mA 

TO-92 

TO-39 

25 

fixed positive 

/iA78C00 

8Y (U1C) 
(TO-202) 

8V 

10V 

12V 

15V 

17V 

18V 

20 V 

22 V 

24V 

500 mA 

8Y(U1) 

8.0 

fixed positive 

mA78M00 

TO-220 

8Y (U1C) 
TO-39 

5V 

6V 

8V 

12V 

15V 

20 V 

24 V 

500 mA 

TO-220 

8Y (U1) 
TO-39 

5.0 

8.0 

25 

fixed positive 

/uAjaOO 

TO-220 

TO-3 

5V 

6V 

8V 

8.5 V 

12V 

15V 

18V 

24 V 

1 A 

TO-220 

TO-3 

5.0 

5.5 

fixed positive 



©IC MASTER 1979 


935 

















• Automotive, Mobile and 
CB radios 

• General purpose audio 


• General purpose audio 


/UA783P3C 

mA783P4C 



TBA820 

TBA820L 








mA7307TC 


TBA810DS 

TBA810DAS 


TBA810S 

TBA810AS 


pr/XmCHII-D 








HiiiBni 



High voltage (to 30 V) 
line operated radios, 
TV and HI-FI 
Aircraft audio 
applications 


Low power radio & TV 
Battery operated 
general purpose audio 
Low voltage 
applications 


Low cost, low 

voltage 

Low power 

applications 

Battery operated 

equipment 


Automotive, Mobile and 
CB radios 

General purpose audio 


General purpose audio 


©1978 Fairchild Camera and Instrument Corporation/464 Ellis Street, Mountain View, California 94042/(415; 962-501 1/TWX 910-379-6435 
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LINEAR POWER AUDIO 


DEVICE 

TYPE 

PIN 

CONFIGURATION 

TYPICAL 

PERFORM- 

ANCE 

FEATURES 

PACKAGE 

INFORM- 

ATION 

TYPICAL 

APPLICATIONS 



SUPPLY 

VOLTAGE 

^ SPEAKER 

IMPEDANCE 

^ POWER 

OUTPUT 

OVER-VOLTAGE 

PROTECTION 

THERMAL 

SHUTDOWN 

AC SHORT-CIRCUIT 
PROTECTION 

PACKAGE 

OUTLINE 

oS THERMAL 

RESISTANCE 


TBA800 

TBA800A 

• d 

COMKNSATtON^ 
FECIMACR [I 

p 

n 

1 

OUTIMT 

OAOUNO <^WCR) 

QMOgNO 

IWPUT 

aVRASS 

24 

16 

16 

8 

5 

3 




P3C 

P4C 

12 

10 

• TV sound output 

• Line operated radios 
and TV 

• Small screen TV 

vertical deflection 

706APC* 


1 


16 

14 

9 

6 

4 

4 

4 

4 

7 

5.5 

2.2 

1 




9H 

11 

• Normally used in low 
power applications with- 
out additional heatsink 

• General purpose audio 

• Battery operated radios 

706BPC* 

16 

14 

9 

6 


1 




9J 

12 

• Normally used in higher 
power applications than 
the /uA706APC 

• General purpose audio 

• Line and battery 
operated radios & HI-FI 

TBA641A12* 

ou.n 

omC 

-c 

1 

1 

1 


9 

9 

6 

8 

4 

4 

1.2 

2.2 

1 




9H 

quil 

11 

• Low power radio and 

TV 

• Battery operated 
general purpose 
equipment 

TBA641B11* 

14 

9 

1 

4.5 

2.2 




9J 

quil 

12 

• General purpose audio 




•NOT RECOMMENDED FOR NEW DESIGNS 
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Fairchild 


SINGLE • /aAF772 DUAL • 
/aAF774 quad BIFET 


FET INPUT OPERATIONAL AMPLIFIER FAMILY 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - These monolithic BIFET input operational amplifiers incorporate well 
matched ion implanted BIFETS on the same chip with standard bipolar transistors. The key features of 
these op amps are low input bias currents in the sub nanoamp range plus high slew rate (13 VZ/ns typically) 
and wide bandwidth (3.0 MHz typically). 

• LOW INPUT BIAS CURRENT - 200 pA FOR mAF774C 

• LOW INPUT OFFSET CURRENT - 100 pA FOR mAF774C 

• HIGH SLEW RATE - 13 V/^s TYPICALLY 

• WIDE BANDWIDTH - 3.0 MHz TYPICALLY 

ABSOLUTE MAXIMUM RATINGS 



Supply Voltage 

Internal Power Dissipation (Note 1 ) 

DIP Package (9A) (6A) 

Molded Mini DIP Package (9T) 

Hermetic Package (5S) 

Differential Input Voltage 
Input Voltage Range (Note 2) 

Output Short Circuit Duration 
Storage Temperature Range 
(5S) (6A) 

(9A) (9T) 

Operating Temperature Range 
/xAF77 • A, /LtAF77 • 

/XAF77 • A, /xAF77 •, • C, inAF77 • L, 

Pin Temperature 

Molded Package (9T, 9A) Soldering 10 s 
Hermetic Package (5S, 6A) Soldering 60 s 


±18 V 

670 mW 
310 mW 
500 mW 
±30 
±16 
continuous 

-65X to +150°C 
-55°C to +125°C 

-55°C to +125°C 
0°C to +70°C 

260°C 

300°C 


SCHEMATIC DIAGRAM (Each Ampllflar) 



^iAF771 AND /iAF772 ONLY 


ei978 Fairchild Camera and Instrument Corporation Printed in U S A 


464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 Rid# Hi L»C3 
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FAIRCHILD • /LtAF771 SINGLE • aiAF 772 DUAL • /LtAF774 QUAD BIFET 


DC ELECTRICAL CHARACTERISTICS 

SYMBOL CHARACTERISTICS CONDITIONS — 

MIN TYI 

The Following Specifications Apply for Vg = ±15 V, T^ = 25°C 

\i Input Offset Q 

Vos Rs = 10 kn 


/J.AF771A/2A/4A 

^iAF771/2/4 

#iAF771C/2C/4C 

mAF771L/2L/4L 

MIN TYP MAX 

MIN TYP 

MAX 

MIN TYP 

MAX 

MIN 

TYP 

MAX 


Input Offset 

Voltage 

Rg = 10 kn 



2.0 



5.0 



10 



15 

Large Signal 

Voltage Gain 

Vq = ±10 V, 

Rl = 2 kn 

50 

100 


50 

100 


50 

100 


50 

100 



The Following Specifications Apply for Vg = ±15 V, 0°C T/y « 70°C 


Input Offset 
Voltage 

Average TC 
AVqs/AT of Input 

Offset Voltage 

iQg Input Offset 

Current 


Input Bias 
Current 


Rg = 10 kn 

Rg = 10 kn 

Tj = 25°C, 
(Notes 3, 4) 
Tj < 70'’C 

Tj = 25°C, 
(Notes 3, 4) 
Tj s 70°C 


50 
2.0 
50 100 


100 
4.0 
50 100 


100 
4.0 
50 200 


100 

4.0 

50 200 


R|N 

Input 

Resistance 

Avol 

Large Signal 

Voltage Gain 

Vo 

Output 

Voltage Swing 

VcM 

Input 

Common Mode 
Voltage Range 

CMMR 

Common Mode 
Rejection Ratio 

PSRR 

Supply Voltage 
Rejection Ratio 



LINEAR 


































































LINEAR 


FAIRCHILD • /xAF771 SINGLE • /LtAF772 DUAL • mAF774 QUAD BIFET 


T3 


'(B 

LL. 


AC ELECTRICAL CHARACTERISTICS (Note 3) 



NOTES. 

1 . Rating applies to ambient temperatures up to 70°C above Ta = 70°C. Derate Jinearly 6.3 mW/°C for the metal can, 5.6 mW/°C for the mini DIP and 8.3 mW/'C 
for the DIP. 

2. Unless otherwise specified the absolute maximum negative input voltage is equal to the negative power supply voltage. 

3. These specifications apply for Vs = ±15 V and O’C « Ta « ±70°C. Vqs- Ib s^d Iqs a*"® measured at = 0. 

4. The input bias currents are junction leakage currents which approximately double for every 10°C inrease in the junction temperature, Tj. Due to limited 
production test time, the input bias currents measured are correlated to junction temperature. In normal operation the junction temperature rises above the 
ambient temperature as a result of internal power dissipation, Pp-Tj = Ta = OjA Pp where 0jA is the thermal resistance from junction to ambient. Use of a 
heat sink is recommended if input bias current is to be kept to a minimum. 

5. Supply voltage rejection ratio is measured for both supply magnitudes increasing or decreasing simultaneously in accordance with common practice. 


CHARACTERISTICS MEASUREMENT INFORMATION 



Fig. 1. UNITY GAIN AMPLIFIER. Fig. 2. GAIN-OF-10 iNVERTING AMPLIFIER. 

INPUT OFFSET VOLTAGE NULL CIRCUITS 



Vcc- 

Fig. 3. 

(mAF 771 Only) 
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FAIRCHILD • ptAF771 SINGLE • /aAF 772 DUAL • AtAF774 QUAD BIFET 


CONNECTION DIAGRAMS AND ORDERING INFORMATION 


/tiAF771 


8-PIN METAL CAN 8-PIN MINI DIP 

(TOP VIEW) (TOP VIEW) 

PACKAGE OUTLINE 5B PACKAGE OUTLINES 9T 

PACKAGE CODES T 


NC 



Note: Pin 4 connected to case. 


ORDER INFORMATION 


ORDER INFORMATION 


TYPE 

PART NO. 

TYPE 

PART NO. 

TYPE 

PART NO. 

^AF771A 

/LtAF771AHM 

iLtAF771A 

/liAF771ATC 

iLtAF771L 

/liAF771LTC 

/xAF771 

/XAF771BHM 

/LtAF771 

/b«,AF771BTC 

/xAF771 

iLiAF771BRC 

/LtAF771A 

ptAF771AHC 

/otAF771C 

/iaAF771TC 

/LtAF771C 

/LtAF771RC 

/iAF771 

)uAF771BHC 



/LtAF771L 

/LtAF771LRC 

/LtAF771C 

iaAF771HC 





/u,AF771L 

/u,AF771LHC 
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8-PIN METAL CAN 

(TOP VIEW) 

PACKAGE OUTLINE 5S 
PACKAGE CODE H 

v+ 



/LtAF772 

8-PiN MINI DIP 

(TOP VIEW) 

PACKAGE OUTLINE 9T 
PACKAGE CODE T 



Jjj OUT B 
-IN B 
+IN B 


14-PIN DIP 

(TOP VIEW) 

PACKAGE OUTLINE 6A 
PACKAGE CODE D 


-IN A 


-t>IN A 

OFFSET 
NULL A 


OFFSET 
NULL B 


-t-IN B 



9A 
P 

OFFSET 
NULL A 

V+ A 

OUT A 

NC 

OUT B 

V+ B 

OFFSET 
NULL B 


ORDER INFORMATION ORDER INFORMATION ORDER INFORMATION 


TYPE 

PART NO. 

TYPE 

/biAF772A 

/liAF772AHM 

/LtAF772A 

/LtAF772 

mAF772BHM 

/iAF772 

/1AF772A 

mAF772AHC 

/XAF772C 

mAF772 

mAF772BHC 

mAF772L 

mAF772C 

/LtAF772HC 


/LiAF772L 

/LtAF772LHC 



PART NO. 

TYPE 

PART NO. 

/11AF772ATC 

AtAF772A 

/XAF772ADM 

/l(,AF772BTC 

AtAF772 

/aAF772BDM 

AtAF772TC 

/LiAF772A 

/LtAF772ADC 

/LtAF772LTC 

/IAF772A 

AtAF772APC 


/LIAF772 

/XAF772BDC 


mAF772 

/XAF772BPC 


/LtAF772C 

/LtAF772DC 


jLtAF772C 

/aAF772PC 


/iAF772L 

/LtAF772LDC 


/tAF772L 

AtAF772LPC 





FAIRCHILD • ^x^¥n^ SINGLE • mAF772 DUAL • /^AF774 QUAD BIFET 


CONNECTION DIAGRAMS AND ORDERING INFORMATION (Cont’d.) 

/uAF774 


14-PIN DIP 

(TOP VIEW) 

PACKAGE OUTLINE 6A 9A 

PACKAGE CODE D P 



ORDER INFORMATION 


TYPE 

PART NO. 

/LtAF774A 

/XAF774ADM 

/LtAF774 

/llAF774BDM 

/1AF774A 

/LtAF774ADC 

/ULAF774A 

/XAF774APC 

/xAF774 

/LtAF774BDC 

/iAF774 

/XAF774BPC 

/ulAF774C 

/LtAF774DC 

/i.AF774C 

/LtAF774PC 

;liAF774L 

iuAF774LDC 

/LtAF774L 

/LtAF774LPC 
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mA9708 

6-CHANNEL, 8-BIT, MICROPROCESSOR COMPATIBLE 

ANALOG-TO-DIGITAL CONVERTER SUBSYSTEM* 


GENERAL DESCRIPTION — The ;uA9708 is a single slope 8-bit, 6-channel ADC sub- 
system that provides all of the necessary analog functions for a microprocessor-based 
data control system. The device uses a microprocessor system like the F3870 or F6800 
to provide the necessary addressing, timing and counting functions and includes a 1 of 
8 decoder, 8-channel analog multiplexer, sample and hold, ramp integrator, precision 
ramp reference, and a comparator on a single monolithic chip. 


CONNECTION DIAGRAM 
16-PIN DUAL IN-LINE 

(TOP VIEW) 

PACKAGE OUTLINES 7B 9B 
PACKAGE CODES D P 


• MPU COMPATIBLE 

• EXCELLENT LINEARITY OVER FULL TEMP RANGE - ±0.2% MAX 

• TYPICAL 300 MS CONVERSION TIME PER CHANNEL 

• WIDE DYNAMIC RANGE INCLUDES GROUND 

• AUTO-ZERO AND FULL-SCALE CORRECTION CAPABILITY 

• RATIOMETRIC CONVERSION — NO PRECISION REFERENCE REQUIRED 

• SINGLE-SUPPLY OPERATION 

• TTL COMPATIBLE 

• DOES NOT REQUIRE ACCESS TO DATA BUS OR ADDRESS BUS 


RAMP r-{ , 
START LJ 3 




ORDER INFORMATION 
TYPE PART NO. 

mA9708 mA9708DM 

mA9708 mA9708DC 

mA9708 mA9708PC 



B1978 Fairchild Camera and Instrument Corporation Printed in U.S.A. 


464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-501 1/TWX 910-379-6435 
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FAIRCHILD • iuA9708 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage (Vcc> 

Comparator Output (Ramp Stop) 

Analog Input Range 
Digital Input Range 
Output Sink Current 
Operating Temperature Range 
AiA9708PC. /iA9708DC 
mA9708DM 

Storage Temperature Range 
Continuous Total Dissipation 
Ceramic DIP Package 
Plastic DIP Package 

Pin Temperature, Ceramic DIP (Soldering, 60 s) 
Plastic DIP (Soldering, 10 s) 


RECOMMENDED OPERATING CONDITIONS 


CHARACTERISTICS 

MIN 

TYP 

MAX 

UNITS 

Supply Voltage (Vcc) 

4.75 

5.0 

15 

V 

Reference Voltage (Vref)* 

2.8 


5.25 

V 

Ramp Capacitor (Ch) 

300 



PF 

Reference Current (Ir) 

12 


50 

mA 

Analog Input Range 

0 


Vref 

V 

Ramp Stop Output 



1.6 

mA 

Current 






"2 V s Vref ^ iVcc -2 V) 


CHANNEL SELECTION 


INPUT ADDRESS LINE 

1 SELECTED 

ANALOG INPUT 

A2 

Ai 

Ao 

0 

0 

0 

Ground 

0 

0 

1 

li 

0 

1 

0 

l2 

0 

1 

1 

I 3 

1 

0 

0 

I 4 

1 

0 

1 

I 5 

1 

1 

0 

Is 

1 

1 

1 

Vref 


18 V 

-0.3 V to +18 V 
-0.3 V to 30 V 
-0.3 V to 30 V 
10 mA 

0° C to 70° C 
-55° C to 125°C 
-65°Cto +150°C 

900 mW 
1000 mW 
300° C 
260° C 


©1C MASTER 1979 


945 











Fairchild 


FAIRCHILD • )uA9708 


ELECTRICAL CHARACTERISTICS: Over recommended operating conditions, -55°C< Ta S +125®C, for/jA9708DM and 

0°C < Ta < +70° C for juA9708DC or ^A9708PC; unless otherwise specified. 

CHARACTERISTICS 

SYMBOL 

CONDITIONS 

LIMITS 

UNITS 

MIN 

TYP 

MAX 

Conversion Accuracy 

Ea 

Over entire temperature range 
(Note 1) 

■ 

±0.2 

±0.3 

% 

Linearity 

Er 

Applies to any one channel 
(Note 2) 


±0.08 

±0.2 

% 

Multiplexer Input Offset Voltage 

VOSM 

Channel ON 


2.0 

4.0 

mV 

Conversion Time Per Channel 

tc 

Analog Input = Ov to Vref 

Ch = 300 pF, Iref = 50 

■ 

296 

350 

MS 

Acquisition Time 

tA 

Ch = 1000 pF 


20 

40 

MS 

Acquistion Current 

Ia 


150 



mA 

Ramp Start Delay Time 

to 



100 


ns 

Multiplexer Address Time 

tM 



1.0 


MS 

Digital input HIGH Voltage 

ViH 

Ao, Ai, A 2 , ramp start 

2.0 



V 

Digital Input LOW Voltage 

VtL 

Ao, Ai, A 2 , ramp start 



0.8 

V 

Analog Input Current 

Ib 

Channel ON or OFF 

-3.0 

-1.0 


mA 

Input LOW Current 

IlL 

Ao, Ai. A 2 , ramp start = 0.4 V 

-15 

-5 


mA 

Input HIGH Current 

IlH 

Ao, Ai, A 2 , ramp start = 5.5 V 



1.0 

mA 

Input Offset Current 

los 



1.0 

3.0 

mA 

Comparator Logic “1" Output Leakage Current 

lOH 

VoH = 15 V 



10 

mA 

Comparator Logic “0” Output Voltage 

VOL 

lOL = 1.6 mA 



0.4 

V 

Power Supply Rejection Ratio 

PSRR 

(Note 3) 

40 



dB 

Crosstalk Between Any Two Channels 


(Note 4) 

60 



dB 

Power Supply Current 

Icc 

Vcc = 5 V to 15 V, lo =0 


7.5 

15 

mA 

Input Capacitance 

CiN 



3.0 


pF 

Comparator Output Capacitance 

Gout 





pF 

NOTES: 

1. Conversion accuracy is defined as the deviations from a straight line drawn between the points defined by channel address 000 (0 scale) and channel 
address 111 (full scale) for all channels 

2. Linearity is defined as the deviation from a straight line drawn between the 0 and full scale points for each channel 

3. Power supply rejection ratio is defined as the conversion error contributed by power supply voltage variations while resolving mid scale on any channel 

4. Crosstalk between channels = 20 log — 

^ A Vi 

FUNCTIONAL DESCRIPTION 

This Analog to Digital Converter is a single-slope 8-bit, 6-channel A/D converter that provides all of 
the necessary analog functions fora microprocessor-based data/control system. The device uses 
the processor system to provide the necessary addressing, timing and counting functions and 
includes a 1 of 8 decoder, 8-channel analog multiplexer, sample and hold, precision current 
reference, ramp integrator and comparator on a single monolithic chip. 


For applications that require auto-zero or auto-calibration, (See Figures 2-5) line select address 0, 

0, 0 and 1,1,1 may be used in conjunction withthearithmeticcapability of the microprocessor to 
provide ground and scaling factors. Address 0, 0, 0 internally connects the input of the ramp 
generator to ground and may be used for zero offset correction in subsequent conversions. 
Address 1,1,1 internally connects the input of the ramp generator, to the voltage reference, Vref, 
and may be used for scale factor correction in subsequent conversions. For the following, refer to 
the Functional Block Diagram. 


Six separate external analog voltage inputs may come into terminals li-le and the specific analog 
input to be converted is selected via address terminals A 0 -A 2 . The analog input voltage level is 
transferred to the external ramp capacitor connected to pin 4 when the input to the. ramp start 
terminal (pin 3) is at a logic O /See Figure 1). The time to charge the capacitor is the acquisition time 
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FAIRCHILD • mA9708 


which is a function of the output impedance of an amplifier internal to the A/D and the value of the 
capacitor. After charging the external capacitor the ranrtp start terminal is switched to a logic 1 
which introduces a high impedance between the analog input voltage and the external capacitor. 

The capacitor begins to discharge at a controlled rate. The controlled rate of discharge (ramp) is 
established by the external reference voltage, the external reference resistor, the value of the 
external capacitor and the internal leakage of the A/D. Connected to the capacitor terminal is a 
comparator internal to the A/D with its output going to the ramp stop terminal (pin 7). The 
comparator output is a logical one when the capacitor is charged and switches to a logic 0 when the 
capacitor is in a discharged state. The ramp time is the time from when ramp start goes high (logic 
“1 ”) to when ramp stop goes low (logic “0”). The microprocessor must be programmed to determine 
this conversion time. The ideal (no undesirable internal source impedances, leakage paths, errors 
on levels where comparator switches or delay time) conversion time is calculated as follows. 


Ramp Time = Vi 


Ch 

Ir 


Where 


Vi = Analog Input Voltage being measured 
Ch = External Ramp Capacitor 
Vcc - Vref 


Ir = 


Rref 


Where 


Vcc = Power Supply Voltage 
Vref = Reference Voltage 
Rref = Reference Resistor 


In actual use the errors due to a nonideal A/D can be minimized by using a microprocessor to make 
the calculations. fSee Figures 2 through 5) 


RAMP START 


+2V 


0.8 V 
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FAIRCHILD • /iA9708 



APPLICATION HINTS AND FORMULAS 


1. The capacitor node impedance is approximately 30 nCl and should have no parallel resistance 
for proper operation. 

2. tR when Vin = 0 V will be finite (i.e., the comparator will always toggle for Vin > 0 V.) 

3. The ramp stop output is open collector, and an external pull up resistor is required. 

4. All digital inputs and outputs are TTL compatible. 

5. For proper operation timing commences on the 0 to 1 transition of ramp start and terminates on 
the 1 to 0 transition of ramp stop. 


6 . 


tA> 


Ch 

150 mA-Ir 


X Vref 


7. 


Ch 


tR (ramp time) = X Vin, tRj 


max 


Ch 

Ir 


X Vref 


8 . 


Ir = Vcc - Vref 
Rref 


9. 2 V < Vref < (Vcc - 2 V) 

10. Address lines Ao, Ai, A 2 must be stable throughout the sampling interval, tA. 


11. Pin 6 (Rref) should be bypassed to ground via a 0.02 /iF capacitor. 


AUTO-ZERO AND FULL-SCALE FEATURES 



• NO ZERO OFFSET 

• NO FULL-SCALE ERROR 

• COUNT (N)= =256 

Vref 

Fig. 2 ideal Transfer Function 



• Nf.s 5 ^ 256 

• Nz 0 

• (N) HAS BOTH FULL-SCALE AND ZERO ERRORS- 


Fig. 3 Transfer Function with Zero and Fuil-Scaie Error 




• N = N -Nz , ) X — 

• N' HAS FULL-SCALE ERROR (Nf S -Nz) 

Fig. 4 Zero-Correction Added Fig. 5 Both Zero and Full-Scale Correction Added 
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FAIRCHILD • |tiA9708 


TEST CIRCUITS 


ANALOG INPUTS 


ALL COMPONENTS 
110 % 


Ao li Vcc h I3 I4 I5 l6 

mA9708 

RAMP RAMP 

Ai A2 START ChGNDHrefSTOPVref 





0.01 

< 

IlOO 




-mF 

■ 

’’ka 



1 - 

r - 

" <1 

> ' 



INPUT TIMING: 
tA > 400 mS 


Vref 


/ 3.3 kn \ 

\2 kfl -t 3 3 kn/ 


CONTROL I/O FROM MPU 
(TIMING COMPATIBLE WITH FIGURE 1) 


5 V = 3.1 V 


Ir 


5-3 1 

100 kn 


= 19 ji A 


tR I . „ . . 0 01 X 10-6 

I = full scale ramp time = X 3 1 = 1 6 ms 

I max 19 X 10-6 

NOTE; 

For evaluation purposes, the ramp start timing generation can be implemented with a mA 555 timer (astabte operation) or MPU 
evaluation kit, and a time internal meter for ramp time measurement. The TIM meter will measure the time between the 0 to 1 
transition of the ramp start and the 1 to 0 transition of the ramp stop. The ramp stop is open collector, and must have an external 
pull up resistor to Vcc- 


Fig. 6 Slow Speed Evaluation Circuit for Ratiometric Operation 


4.75 V 



i^S V 
iccQ 


P 9 


Ao li Vcc Is I3 I4 Is le j 

mA9708 

RAMP RAMP 

Ai As START Ch GND Rref STOP Vref! 







3 





1 mA 






▼ TO 

T 





Y 50 

T 





mA 

lOH 

6 c 

) d 

y ( 

~ 

F 6 d 



ViL, ViH, 

IlL, IlH 


Fig. 7 Linearity/ Acquisition Time/Conversion Fig. 8 Static Measurements 

Time Test Circuit 
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LINEAR 


FAIRCHILD • mA9708 



TYPICAL APPLICATIONS 



AVi = (Applied Force) and can be Linearized (if necessary) in F8 Software. 


Ratiometric Strain Gage Sensor/Controller 



APPLICATIONS: 


RAMP CURRENT = Ir = Vcc 



• BEVERAGE BREWERS/DISPENSERS 

• CHEMICAL SOLUTION CONTROL 

• AUTOMATIC LIQUID MIXING CONTROL 


/ Rx \ 

Vi = ( — — I Vcc+ 

\ Rx + Rb / 

RAMPTIME.V, 


Opaque Solution Controller 
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FAIRCHILD • mA9708 


SYSTEM HINTS; 

Several alternatives exist from a hardware/software standpoint in microprocessor based systems 
using the /nA9708. 

1. The ramp time measurement may be implemented in software using a register increment, 
followed by a branch back depending on the status of the ramp stop. 

2. Alternately, the ramp stop may be tied into the interrupt structure in systems containing a 
programmable binary timer. This scheme has the following advantages: 

A. The CPU is not committed during the ramp time interval. 

B. It requires only 4 bits of an I/O port for control signals. 

3. The auto-zero/auto-full-scale <see Figures 2-5) should use double precision, rounded (as 
opposed to truncated) arithmetics. Several points are worth noting: 

A. The subtractions are single op code instructions. 

B. The full scale correction uses a multiply by 256 and can be accomplished by a shift left 8 bits 
(usually one instruction) or placing (N-Nz) in the MSB register and settingthe LSB registerto 
zero, for the double precision divide. 

C. The divisor (Nf s - Nz) MSB’s register will always be zero. 

These schemes have the following advantages: 

A. No access to the data buss or address buss is required, by the A/D system. 

B. 4 I/O bits completely support the A/D system. 

C. Since auto full scale/auto zero are implemented in software and long term drift (aging) effects 
are eliminated. 

D. Software overhead is minimal (typically 30 bytes). 

E. Where ratiometric operation is permissible, the 4 external components may be ±5% toler- 
ance, including the power supply. 


Fairchild 
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LINEAR 


Fairchild 


mA78H00/mA78HG SERIES 

5 AMP VOLTAGE REGULATOR 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION 

Fixed Output - The //A78H00 series hybrids are regulators with fixed output voltages 
and 5 A output current capability with all the Inherent characteristics of the monolithic 
3-termtnal regulators, I.e , full thermal overload, short-circuit and safe-area protection. 
The//A78H00 is packaged in a hermetically sealed TO-3 providing 50 W power dissipa- 
tion. The regulator consists of a monolithic chip driving a discrete series-pass element 
and two short-circuit detection transistors. A beryllium-oxide substrate is used in con- 
junction with an isothermal layout to optimize the thermal characteristics of the device 
and still maintain electrical isolation between the various chips This unique circuit de- 
sign limits the maximum junction temperature of the power output transistor to provide 
full automatic thermal overload protection. If the safe operating area is ever exceeded, 
the device simply shuts down, rather than failing or damaging other system compo- 
nents. This feature eliminates the need to design costly output circuitry artd overly con- 
servative heat sinking arrangements typical of high-current regulators built from dis- 
crete components. 

Adjustable Regulators - ThepA78HG is an adjustable 4-terminal positive voltage regu- 
lator capable of supplying in excess of 5 A over a 5,0 V to 24 V output range. The same 
features and construction details of the pA78H00 series have been incorporated into the 
pA78HG. Only two (2) external resistors are required to set the output voltage. Input 
and output capacitors should be used to improve input filtering and transient response 


• B A OUTPUT CURRENT 

• INTERNAL CURRENT AND THERMAL LIMITING 

• INTERNAL SHORT-CIRCUIT CURRENT LIMIT 

• LOW DROP OUT VOLTAGE 

• 50 W POWER DISSIPATION 


ABSOLUTE MAXIMUM RATINGS 

Input Voltage 

/JA78H05, 12, 15 
pA78HG 

Internal Power Dissipation 
Maximum Input-to-Output Voltage Differential 
Operating Junction Temperature Range 
pA78HC)OC (fixed voltage series) 
pA78HGC (adjustable voltage series) 

Military Temperature Range (consult factory) 
Storage Temperature Range 
Lead Temperature (Soldering, 60 s) 


25 V 
40 V 

50 W @ 25°C Case 
25 V 

-0°C to 1 50'>C 
-0°C to 150°C 
55“C to 150“C 
55°C to 150°C 
300°C 



BLOCK DIAGRAM 



ELECTRICAL CHARACTERISTICS; Tj = 25°C. Iqut 2.0 A unless otherwise specified. 

SYMBOL 

CHARACTERISTICS 

CONDITIONS 

1 ;£A78H12 

UfJITC 

MIN 

TYP 

MAX 


VouT 

Output Voltage 

Iqut " A, V|fj = 19 V 

11.5 

12 

12.5 

V 

AVqut 

Line Regulation (Note 1 ) 

V|N = 16 to 25 V 


20 

120 

mV 

AVout 

Load Regulation (Note T) 

10 rnA ^ Iqut ^ A, V|(^ "19 V 


20 

120 

mV 

■q 

Quiescent Current 

'out - 0. V|N = 17 V 



10 

mA 

RR 

Ripple Rejection 

•out = 1.0 a, f = 210 Hz, 5.0 Vp.p 

60 



dB 

Vn 

Output Noise 

10 Hz s f s 100 kHz, V|N = 17 V 


75 


pVrms 


Dropout Voitage 

lo = 5.0 A 


3.0 


V 

lo = 3 0 A 


2.6 


V 

los 

Short Circuit Current Limit 

V|N = 19 V 


7.0 


*pk 

ELECTRICAL CHARACTERISTICS: Tj Z5°C. iQuy == 2.0 A unless otherwise specified. 

SYMBOL 

CHARACTERISTICS 

CONDITIONS 

MA78H15 


MIN 

TYP 

MAX 


Vqut 

Output Voltage 

*OUT “ 2.0 A, VjN = 20 V 

14.4 

15 

15.6 

V 

AVout 

Line Regulation (Note 1 ) 

V,N = 19 50 25 V 


30 

150 

mV 

aVout 

Load Regulation (Note 1 ) 

10 mA s lout s 5.0 A, V,n = 20 V 


30 

150 

mV 

'q 

Quiescent Current 

'out = 0, V,N - 20 V 



10 

mA 

RR 

Ripple Rejection 

Iqut = 1.0 A, f = 210 Hz, 5.0 Vp,p 

60 



dB 

Vn 

Output Noise 

10 Hz « f a; 100 kHz, V|N = 20 V 


75 


pVpims 


Dropout Voltage 

lo = 5.0 A 


3.0 


V 

lo = 3.0 A 


2.6 


V 

los 

^ Short Circuit Current Lirnin 

V|N = 20 V 


7.0 


*pk 

ELECTRICAL CHARACTERISTICS: Tj - 25“C, Iqut = 2.0 A unless otherwise specified. 

SYMBOL 

CHARACTERISTICS 

CONDITIONS 

mA 78HG (Adjustable) | 

UNITS 
(Note 2) 

MIN 

TYP 

MAX 

VouT 

Output Voltage 

Iqut ^ 2.0 A, ViN = Vqut + 3-5 ^ 

5.0 

Note 3 

24 

V 

AVout 

Line Regulation (Note 1) 

V|N = 8.5 to 25 V 



m 

Vqut 

AVout 

Load Regulation (Note 1 ) 

10 mA ^ Iqut ^ A, V||g = 10 V 




VouT 

*Q 

Quiescent Current 

•out = 0. V|N “ VouT + 5.0 V 



10 

mA 

RR 

Ripple Rejection 

•out = 1 0 A, f = 210 Hz, 5.0 V P-P 

■ 60 



dB 

Vn 

Output Noise 

10 Hz « f s 100 kHz, V|N = VouT + 5.0V 


50 


pVrms 


Dropout Voltage 


to = 5.0 A 


3.0 


V 


Iq - 3.0 A 


2.6 


V 

los 

Short Circuit Current Limit 

V,N = 10 V 


7.0 


Apk 

Vc 

Control Pin Voltage 

V|N = 10 V 

4.8 

5.0 

5.2 

V 

ELECTRICAL CHARACTERISTICS; Tj = 25° C, iouT = 2.0 A uniess otherwise specified. 

SYMBOL 

CHARACTERISTICS 



MA78H05 I 

UNITS 


MIN 

TYP 

MAX 

VoUT 

Jutput Voltage 

loUT = 2.0 A. VIN = 10 V 

4.8 

5.0 

5.2 

V 

AVout 1 

ine Regulation 

ViN = 8.5 lo 25 V 


10 

50 

mV 

AVout 1 

oad Regulation 

10 mA < louT ^ 5-0 A, ViN = 10 V 


10 

50 

mV 

lo C 

Quiescent Current 

louT = 0. V|N = 10 V 



mm 

mA 

RR F 

tipple Rejection 

louT = 1.0 A, f == 210 Hz, 5.0 Vp^.p 

60 




dB 


Dutput Noise 

10 Hz < f < 100 kHz, VtN = 10 V 


40 



Ki 

dropout Voltage 

< < 

p c 

o p 

■ 

m 

■1 


los ___[£ 

>hort Circuit Current Limit 

V)N = 10 V 1 

hhi 

BBI 



Apk 1 
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mA79HG 

5 AMP NEGATIVE ADJUSTABLE VOLTAGE REGULATOR 


FAIRCHILD HYBRID PRODUCTS 


GENERAL DESCRIPTION — Th« m ATSHQ Is an adjustable 4-termjnal negative voltage 
regulator capable of supplying in excess of -S A over a -24 V to -2.2 V output range. The 
aiA 79HG hybrid voltage regulator haa been designed with all the inherent character- 
istics of the monolithic 4-terminal regulator: l.e., full thermal overload and short-circuit 
protection. The mA 79HQ is packaged in a hermetically-sealed 4-pinTO-3 package pro- 
viding 50 W power dissipation. The regulator consists of a monolithic chip driving a 
discrete-series pass element and short-circuit detection transistors. 


• -a A OUTPUT CURRENT 

• INTERNAL CURRENT AND THERMAL LIMITIHO 

• INTERNAL SHORT-CIRCUIT CURRENT LIMIT 

• LOW DROP-OUT VOLTAGE 

• SO W POWER DISSIPATION 

• ELECTRICALLY NEUTRAL CASE 


ABSOLUTE MAXIMUM RATINGS 

Input Voltage -40 V 

Internal Power Dissipation SO W @ 25’C Case 

Maximum Input-to-Output Voltage Differential -20 V 

Operating Junction Temperature Range O’C to 150*C 

Storage Temperature Range -55* C to 1S0°C 

Lead Temperature iSoidering, 60 s) 300*C 


CONNECTION DIAGRAM 


TO-3 PACKAGE 

(TOP VIEW) 
PACKAGE CODE K 



ORDER INPORMATION 
OUTPUT TEMP. 

VOLTAGE RANGE PART NO. 
-24 to -3.11V Olo iiA79HOKC 
+150*0 


ELECTRICAL CHARACTERISTICS; Tj = 25* C. lour - -2.0 A unless otherwise specilied. 


CHARACTERISTIC 

CONDITION 

MIN 

TYP 

MAX 

UNITS 

Input Voltsge Range 


-40 


-7.0 

V 

Nominal Output Voltaga Range 

ViN = VouT - 5V 

-24 

i 

-2.11 

V 

Output Voltage Tolerance 

-40 V S ViN < -7 V 



4% 

W(VOUT) 

Line Regulation 

-40 < ViN < -7 V 


0.4 

1.0 

%(VouT) 

Load Regulation 

VtN * VouT - 10 V. -10 mA < kxiT -S.O A 


0.7 

1.0 

%(VouT) 

Control Pin Current 




30 

CA 

Quiescent Current 

Vm = -10 V 



-8.0 

mA 

Ripple Rejection 

-18 V < ViN £-8.5 V 

VouT = -5 V, f * 120 Hz 


50 


dB 

Output Noise Voltage 

10 Hz < f < 100 kHz, VouT = -5.0 V 


200 


pV 

Dropout Voltage 

lOUT * -5 A 


-2.0 


V 

Peak Output Current 

Vm = -10 V 


■8 


A 

Control Pin Voltage 
(Reference) 

VtN = -10 V 

-2.35 


-2.11 

. V 


FAIRCHILD HYBRID • mA79HQ 


TYPICAL PERFORMANCE CURVES 


QUIESCENT CURRENT AS A 
FUNCTION OF INPUT VOLTAGE 



MAXIMUM 

POWER DISSIPATION 



CXSf TIMnSATUM - -C 


LINE TRANSIENT RESPONSE 



ruLM mOTH TtUI - «• 
FUNCTIONAL SLOCK DIAGRAM 


CONTROL CURRENT AS A 
FUNCTION OF TEMPERATURE 



OUTPUT SHORT CURRENT AS 
A FUNCTION OF INPUT-OUTPUT 
DIFFERENTIAL VOLTAGE 



MSUT+MJTVUT DWrUtHTUU. - V 


DROPOUT VOLTAGE AS A 
FUNCTION OF JUNCTION 
TEMPERATURE 



DIFFERENTIAL CONTROL 
VOLTAGE AS A FUNCTION OF 
INPUT VOLTAGE 




n 






1 


1 

i ^ 



h 

louf 

VOuT 

-».ov 



-«i. 1 — uj ^ 1 

. 9.0 .10 .19 .» .» -90 


INfUTVOLTAQO-V 


LOAD REGULATION AS A 
FUNCTION OF OUTPUT CURRENT 



LOAD TRANSIENT RESPONSE 


■ 

■ 

B 

B 

B 

B 


IB 

B 

m 

B 

B 

B 

B 

B 

m 

B 


■ 

m 

B 

B 

B 

B 

B 

m 

s 

■ 


m 

B 

B 

M 

■ 

■ 

m 

B 

B 


m 

B 

B 

B 

B 

B 

B 

B 

B 


m 

B 

B 

B 

B 

B 

B 

B 

B 


m 

B 

B 

B 

B 

B 

B 

B 

B 


■ 

B 

B 

B 

B 

B 

B 

B 

B 


■ 

B 

B 

B 

B 

B 

B 

B 

B 


■ 

B 

B 


■ 

■ 

■ 

■ 

■ 



0 1 3 9 4 9. 

AULOf W10TH TWt - 
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Fairchild 
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Fairchild 


SH1605 

5 AMP. HIGH EFFICIENCY SWITCHING REGULATOR 

FAIRCHILD HYBRID PRODUCTS 


GENERAL DESCRIPTION — The SH1605 is a hybrid switching regulator witn high 
output current capabilities. It incorporates a temperature-compensated voltage refer- 
ence, a duty-cycle controllable oscillator, error amplifier, high current-high voltage 
output switch, and a power diode. The SH1605 can supply 5 A of regulated output 
current over a wide range of output voltage. 


• STEP DOWN SWITCHING REGULATOR 

• OUTI^T ADJUSTABLE FROM 3.0 TO 30 V 

• 5 A OUTPUT CURRENT 

• HIGH EFFICIENCY 

• UP TO 150 W OUTPUT POWER 

• STANDARD 8-PIN TO-3 PACKAGE 


ABSOLUTE MAXIMUM RATINGS 


ViN - VoUT(Min) 

Input Voltage 
Output Current 
Operating Temperature Tj 
Internal Power Dissipation 
Storage Temperature Range 
Duty Cycle 
V 7-8 
I 7-8 


5 V 
36 V Max 

6 A 
150'C 

20 W 

-65“C to +150'C 
20 < D < 80% 
60 V 
6 A 


BLOCK DIAGRAM 


CONNECTION DIAGRAM 
8-PIN TO-3 TYPE 



2 NC 

3 Error Amplifier Input 

4 Timing Capacitor 

5 Input 

6 NC 

7 Steering Diode (Anode) 

8 VouT 
Case Ground 


ORDER INFORMATION 

OUTPUT TEMPERATURE PART 
VOLTAGE RANGE NUMBER 

3 V TO 30 V 0°C to +70'C 8H1605 
AmWenl 


I 1 



I I 


DESIGN EOUATIONS 

PotiT X 100 

Efficiency irj) = — 

Rn 

Transistor DC Losses tPrt = lour X Vs 


Diode DC Losses (Po» = lour X Vr ■ 


ION + lOFF 
IQPF 


Drive Circuit Losses fDi* = 


300 *ON + tOFF 


Switching Losses Transistor iPs) Vin X lour: 


Transistor Duty Cycle == 


tON + tOFF 


Diode Duty Cycle = • 


tOFF 


Vin 

VouT 


Ion + toFF, ~ Vin 
Power Inductor fpL* = kiux^ X Rl (Winding Resistance) 
Voux loux 


Efficiency It?) - 


Voux loux + Px + Pd+Dl+Ps+Pl* 


FAIRCHILD • SH1605 


1 ELECTRICAL CHARACTERISTICS: Tc' “ 25‘'C. Vin = 15 V unless otherwise specified | 

SYMBOL 

CHARACTERISTICS 

CONDITIONS 

SH1605 

1 

UNITS 

MIN 

TYP 

MAX 

1 

VouT 

Output Voltage 

Vin > Vo + 5 V. lo = 2 A 

3.0 


30.0 


Vs 

Switch Saturation 

lOUT = 5.0 A. 
lOUT = 2.0 A 


1.5 

1.0 

2.0 

1.2 

< < 

Vf 

Diode On Voltage 

ItDUT = 5.0 A. 
k)UT = 2.0 A 


2.2 

1.6 

2.8 

2.0 

< < 

Vcc 

Supply Voltage 


10 


35 

V 

Ird 

Diode Reverse Current 

Vrd = 25V 


2.0 


pA 

lo 

Quiescent Current 

louT = 0.2 A 


30 


mA 

Rclerence and Oaclllator Sactlon 

V3 

Voltage on Pin 3 



2.5 


V 

AV 3 /T 

V 3 Temperature Coefficient 



150 


ppm/"C 

I 4 

Charging Current-Pin 4 



25 


»iA 

Mi 

Voltage Swing-Pin 4 



0.5 


V 

Il4 

Discharging Current - Pin 4 



225 



SWITCHING CHARACTERISTICS 

SYMBOL 

CHARACTERISTICS 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

tr 

Voltage Rise Time 

< < 
q q 

II l( 

0 0 


700 

1.8 


' ns 

MS 

t| 

Voltage Fall Time 

lOOT = 2.0 A 
louT = 5.0 A 


700 

900 


n$ 

ns 

ts 

Storage Time 

•out = 5.0 a 


2.6 



td 

Delay Time 

lOUT = 5.0 A 


2.5 


ns 

Thermel Chereclerlstict 

Pd 

Power Dissipation 

lour - 5.0 A 

VouT = 10 V 


16 


w 


Efficiency 

1 

> 

ll 


75 


% 

HQ9II 

Thermal Resistance 



4.5 


“C/W 

NOTES; 

1. tfc-A Typical is30®C/W for natural convection cooling. 

2 For heatsinking requirements see power derating curve. 

TYPICAL APPLICATION 

POWER DERATING CURVE 


25 





















SH1S05 

CASE 


fT i” 

''out ^ 


1000 
pp 
50 V 











J. 

1 




b 

[ 

§ 

a 

* 

s 10 







N 






7 


10 V T J 







T 

- 


















Js 



fls = SET VouT Vin = 12-18 V Load Reg, = 50 mV 









N 


2 * 103 iVouT -2 6) 

VouT = 5V Lina Reg. = 50 mV 

iouT = 5A (Max) Ripple = 100 mV 0 

loux = 1 A (Min) 

TJ * 70% 



r 









“ 2.5 

30 to W 120 ISO 

CASE TEMPERATURE - "C 
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FAIRCHILD • SH17Q5 





SHI 705 

5 VOLT, 5 AMP REGULATOR WITH BRIDGE 

FAIRCHILD HYBRID PRODUCTS 


GENERAL DESCRIPTION — The SH1705 is a 5 V, S A regulator with a 5 A diode bridge 
rectifier contained in the same TO-3 package. With the additionof a power transformer, 
a filter capacitor and a small bypass capacitor, the SH1705 forms a complete power 
supply. The regulator section is identical with the ^A78H05A and may be used 
separately from the rectifier. 


• BUILT IN RECTIFIER BRIDGE 

• 5 A OUTPUT CURRENT 

• INTERNAL CURRENT AND THERMAL LIMITING 

• LOW DROPOUT VOLTAGE 

• so W POWER DISSIPATION 

• HERMETICALLV SEALED 


ABSOLUTE MAXIMUM RATINGS 


Input Voltage 23 Vrms 

Internal Power Dissipation (25° C Case) 50 W 

Regulator Section Input To Output Differential Voltage 25 Vdc 

Input Current Peak-Cycle 20 A 

Input Current Repetitive 14 A 

Operating Junction Temp. Range 0 to 150°C 

Storage Temperature Range -65 to +150°C 

Lead Solder Temperature (10 s) 300° C 


BLOCK DIAGRAM 


-CONNECTION DIAGRAM 


TO-3 PACKAGE 

(TOP VIEW) 
PACKAGE CODE K 



AC HWUT VOLTAGE 

PIN FUNCTION 

1 Output Voltage 

2 AC Input 

3 AC Input 

4 Vunregulated 

Case Ground 


ORDER INFORMATION 

Output Temp. Order 

Voltage Range Code 

5 V 0°C to +150°C 8H170S 



ELECTRICAL CHARACTERISTICS: Filt. Cap. = 6000 uF, Vin = 12 Vrms, Cout = 0.2 rF, 25°C, Iout = 2 A unless otherwise specified. 


SYMBOL 

CHARACTERISTICS 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

VOUT 

Output Voltage 

louT ~ 2 A 

4.8 

5.0 

5.2 

V 

AVOUT 

Line Regulation 

ViN 8 6 Vrms to 23 Vrms 


10 

30 

mV 

AVout 

Load Regulation 

10 mA < Iout < 5 A 


10 

50 

mV 


Input Voltage 

louT = 0 to 3 A 

B.6 


23 

Vrms 



Iout = 3 to 5 A 

11.4 


15 

Vrms 

Iq 

Quiescent Current 

Iout =^0 


3 

10 

mA 

Rr 

Ripple Rejection 

60 Hz Line 

60 



db 

los 

Short Circuit Current 



7 


A 


Dropout Voltage 

Iout = 5.0 A - Nate 1 


2.0 


V 



Iout = 3 A - Note 1 


1.0 


V 


TYPICAL PERFORMANCE CHARACTERISTICS 


MAXIMUM 

POWER DISSIPATION 



OUTPUT VOLTAGE DEVIATION 
AS A FUNCTION OF 
JUNCTION TEMPERATURE 



i 

1 

I 

i 


REGULATOR SECTION 
LINE REGULATION 




QUIESCENT CURRENT 



OUTPUT IMPEDANCE 



tOMO FnEQUf NCV H( 


LINE TRANSIENT RESPONSE 


LOAD TRANSIENT RESPONSE 



. LINEAR 


^.^irphild 

t T 



LOAD REGULATION 



OUTPUT CUMCHT-A 


REGULATOR SECTION 
DROP OUT VOLTAGE 



JUMCTtOH TCMPCRATUM - C 


REGULATOR SECTION 
RIPPLE REJECTION 



’““r * ‘ ’ 

I KJUT t A I 



OUTPUT NOISE VOLTAGE 



PREOUCHCV Hj 
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Fairchild 


SH3015 


SH3011 


SERVO AMPLIFIER AND MOTOR DRIVER 


DUAL 5 AMP DRIVER 


FAIRCHILD HYBRID PRODUCTS 


GENERAL DESCRIPTION — The SH3015 is a hIgh-power amplifier designed for ap- 
plications requiring high currents and high voltage capability. This product is designed 
to supply up to 6 A continuously to load between ±35 V. The SH3015 incorporates a 
fiA741 Operational Amplifier input with current and voltage gain stages to reach this 
capability. The design allows the user to set the output current limit to the level required. 
The SH3015 is stable when driving resistive and inductive loads and the output is 
protected from voltage transients at the output due to inductive kickback. Output 
current is selectively limited by placing resistors between the supply pins and the 
respective current limit pins. 

• INTERNALLY COMPENSATED 

• PROGRAMMABLE CURRENT LIMITING 

• STABLE WITH INDUCTIVE LOADS 

• CASE IS ELECTRICALLY ISOLATED 



ABSOLUTE MAXIMUM RATINGS 

Internal Power Dissipation DC (25° C easel TOW 

Internal Power Dissipation (1 s max x 25° C easel 100 W 

Power Supply Voltages ±40 V 

Input Voltage-Either Input ±15 V 

Input Voltage-Differential 30 V 

Output Current DC 10 A 

1 s max 15 A 

Operating Case Temperature Range 0 to 70° C 

Storage Temperature Range -20°C to +85°C 

Lead Solder Temperature (10 s) 300°C 


PIN FUNCTION 

1 Output. 

2 Ik + 

3 V+ 

4 Ground 

5 Offset Adf. 

6 Inverting Input 

7 Non-inverting Input 

8 Offset Adf. 

9 Disable Input 

10 V- 

11 Ik 

ORDER INFORMATION 
TEMP PART 

RANGE NO. 

0° to 7g°C SH301S 


EQUIVALENT CIRCUIT 



ELECTRICAL CHARACTERISTICS; V± = 24 V. Case = 25° C 


CHARACTERISTICS 

CONDITIONS 

■m 

TYP 

MAX 

UNIT 

Input Offset Voltage 

R, < 10 kll 



±6 

mV 

Input Offset Current 




200 

nA 

Input Bias Current 




500 

nA 

input Voltage Range 


±15 



V 

Output Voltage Swing 

•out < 10 a 

±20 



V 

Supply Current 

Voltage Gain 

louT = 0. V ± = 40 V 

40.000 

14 

1 

20 

mA 


GENERAL DESCRIPTION — The SH301 1 is a dual highrcurrent driver designed 
for a wide range of applications. The device is capable of driving two 5 amp loads 
( 10 amps combined) at a 50% duty cycle. The inputs are TTL compatible and outputs 
are completely separate. 


• OUTPUT CURRENT OF S AMP EACH 

• 100% DUTY CYCLE OPERATION 

• TTL COMPATIBLE INPUTS 

• FAST SWITCHING TIMES 

• UNCOMMITTED COLLECTOR AND EMITTER 

• TWO INDEPENDENT DRIVERS IN ONE PACKAGE 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage (Vec I TV 

Collector to Emitter Voltage (Vcei 80 V 

Continuous Collector Current 5 A 

Peak Collector Current 8 A 

Operating Case Temperature Range 0to75°C 

Storage Temperature Range -65 to +150°C 

Lead Solder Temperature (10 s I 300° C 


CONNECTING DIAGRAM 
S-PIN TO-3 TYPE 



Pin Function 

1 Output-driver 1 

2 Emitter-driver 1 

3 Ground 

4 Input-driver 1 

5 Vec 

6 Input-drtver 2 

7 Emitter-driver 2 

8 Output-driver 2 


EQUIVALENT CIRCUIT v„ (PiN s) 



ELECTRICAL CHARACTERISTICS 


SYMBOL 

CHARACTERISTICS 

CONDITIONS 

MIN 

TYP 
NOTE 1 

MAX 

UNIT 

ViH 

Input HIGH Voltage 


2.0 



V 

ViL 

Input LOW Voltage j 

i 



08 

V 

lOM 

Output HIGH Current 

Vcc = 5.0 V. VOH = 40.0 V 

ViH = 2,0 V 


15 


t-A 

VOL 

Output LOW Voltage 

Vcc * 5,0 V. ViL = 0 8 V 
lOL = 3.0 A 

1 

14 


V 



Vcc = 5.0 V. VtL = 0 8 V 
lOL = 5.0 A 


1 B 


V 

h 

input Current at 

Maximum input Voltage 

Vcc = 5.5 V. V( ^ 5.5 V 



10 

mA 

l|H 

Input HIGH Current 

Vcc = 5.5 V. Vi = 2 4 V 



!■ 

fiA 

IlL 

Input LOW Current 

Vcc = 5.5 V, V) = 0 4 V 


IBI 

B 

mA 

ICCH 

Supply Current. Output HIGH 

Vcc ^ 5 0 V. Vi = 5.0 V 


mgm 


mA 

ICCL 

Supply Current. Output LOW 

Vcc = 5.0 V. Vi = 0 V 


98' j 


mA 























I need to know if this device exists, and if there are 
any alternate sources. Where do I start?" 

• Memory IC • CMOS 

• RAM • 250 Nanoseconds 

• Static • 5 Volts 

• 1024x1 


If youre spending hours to solve a problem similar 
to the one above, you’re behind the times... 



It only takes a few seconds with "THE MASTER’.’ 


. . . alternate source directory for 
pin- for- pin, function- for- function 
replacements . . . applications directory . . . 
complete military section ... a complete 
part numbering guide . . . etc. 

Tou don't have to search through 
stacks of catalogs. Simply look up the 
specs and function you need. You don't 
need a part number to start with. 

All you need is a problem to use The 
Master. Does the device exist? Who 
makes it? Is there an alternate source? 
What's the part number? Is there an 
applications note? Who is my closest 
distributor — etc . 


Clear your desk for action with the 
newly revised 1979 IC Master. Its all- 
under-one-cover features include: Over 
40, OCX) standard products from more 
than 87 different companies . . . five 
different selection guides (memory, 
microprocessor, interface, linear and digital.) 


$65. 

suggested 
domestic 
resale price 

IC MASTER 

United Technical Publications 

645 Stewart Avenue 

Garden City, New York 11530, USA 




Harris Semiconductor 


-yiyiyiS 

HAJRRIS 

SEMICONDUCTOR 

HA-909/911 

lJU 

PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

Wideband, Low Noise. 



Operational Amplifiers 


FEATURES 


DESCRIPTION 


• LOW BROADBAND NOISE tuV R.M.S. 

• LOW NOISE VOLTAGE 7n 

• LOW OFFSET VOLTAGE 2mV 

• WIDE BANDWIDTH 7MH2 

• POWER BANDWIDTH 20kHz 

• SUPPLY RANGE ±5V TO ±20V 

• INTERNALLY COMPENSATED 


APPLICATIONS 


• HIGH Q, WIDEBAND FILTERS 

• AUDIO AMPLIFIERS 

• SIGNAL GENERATORS 


HA-909 and HA-911 are monolithic ampliifers delivering very 
low noise and excellent bandwidth specifications without the 
need for external compensation. Additional features of these 
dielectrically isolated devices include low offset voltage, offset 
trim capabitlity (14-pin flat -package only), and high output 
current drive capabitlity. 

With 7MHz bandwidth and internal compensation these ampli- 
fiers are extremely useful in many active filter designs, in audio 
circuitry requiring quiet operation these devices offer 1 ju V 
typical broadband noise (10Hz to 1kHz) and 20kHz power 
bandwidth. 2mV typical offset voltage, offset trim capability, 
and 20mA output current drive capability (t 10.0V swing) 
make these amplifiers useful in signal conditioning circuits. 

HA-909 and HA-911 are available in metal can (TO-99) and 
14-pin flat packages. HA-909 is specified over the -550G to 
+1250C range. HA-911 is specified from O^C to +750C. 


PINOUT 


SCHEMATIC 


TO-8fi 


BANDWIDTH CONTROL I 
NC 2 
NC 3 

INVERTING INPUT 4 
NON INVERTING INPUT 5 
V- 6 

OFFSET CONTROL 7 


TOP VIEW Package Code dV 

[ 14 CASE 

J— ',3 NC 
-12 NC 

-n V* 

•10 OUTPUT 
J NC 

8 BIAS CONTROL 



INPUT o- 
NONINVERTING 


TO-99 


TOP VIEW 
BAn'oWIDTH CONTROL 


Package Code 2A 



NONINVERTING 

INPUT 


CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures- 



OFFSET 
CONTROL ^ 


SEE PAGES 1022-1025 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS^ 


ABSOLUTE MAXIMUM RATINGS 



Voltage Between V"*" and V“ Terminals 

50.0V 


D iff elfential Input Voltage 

+7.0V 


Peak Output Current 

±50mA 


Internal Power Dissipation (Note 10) 

300mW 


Operating Temperature Range - HA-909 

-550C< Ta< +125°C 


HA-911 

0°C<Ta<+75OC 


Storage Temperature Range 

-65°C < Ta <+150°C 



ELECTRICAL CHARACTERISTICS 

TEST CONDITIONS: Vsupply = ±15.0V unless otherwise specified. 





HA-909 1 

1 

HA-911 1 




1 -550C to+126oC 

1 0OCto+75OC 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 
* Offset Voltage- 

+250C 


2.0 

5.0 


2.0 

6.0 

mV 


Full 



6.0 



7.5 

mV 

Equivalent Input Noise (Note 9) 

+25°C 


1.0 

5.0 


1.0 


jUV 

Input Noise Voltage 

+25°C 


7 



7 


nv/virr 

* Bias Current 

+250C 


87 

300 


200 

500 

nA 


Full 



750 


300 

750 

nA 

* Offset Current 

+250C 


25 

150 


100 

300 

nA 


Full 


50 

300 


150 

450 

1 nA 

Offset Current Average Drift 

Full 


1.0 



1.0 


1 nA/oc 

Input Resistance 

+250C 

■ 200 

600 


100 

250 


1 Kn 


Full 

100 

300 , 





j Kfi 

Common Mode Range 

Full 

+12.0 



+ 12.0 



V 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain 

+250C 

25K 

45K 


20K 

45K 


v/v 

(Notes 1,4) 

Full 

25K 

45K 


15K 

45K 


v/v 

Full Power BW 

+250C 


20 



20 


KHz 

* Common Mode Rejection Ratio 

Full 

80 

96 


74 

90 


dB 

(Note 2) 









Unity Gain Bandwidth (Note 3) 

+250C 


7 



7 


MHz 

OUTPUT CHARACTERISTICS 









Output Voltage Swing (Note 1 ) 

Full 

+12.0 



+ 11.0 



' V 

* Output Current (Note 4) 

+250C* 

+20 



+ 15 



mA 

Output Resistance 

+250C 


150 



500 


Ohms 

TRANSIENT RESPONSE 









Rise Time (Notes 1, 5, 6 & 8) 

+250C 


40 

75 


40 

75 

ns 

Overshoot (Notes 1, 5, 6 8i 8) 

+250C 


15 

40 


15 

40 

% 

* Slew Rate (Notes 1, 5 8i 8) 

+250C 

+3.5 

+5.0 



+5.0 


V//is 



-1.2 

-2.0 



-2.0 


POWER SUPPLY 
CHARACTERISTICS 
* Supply Current 

+250C 


1.8 

2.5 


1.8 

2.5 

mA 

* Power Supply Rejection Ratio 

Full 

80 

92 


74 

90 


dB 

(Note 7) 










flC 

< 

III 

z 


NOTES; 1. 

Rl = 2Kn 

4. 

Vq =±io.ov 

8. See Transient Response test 

2. 

VCM = -5.0V 

5. 

Cl = lOOpF 

circuits and waveforms - page 3, 

3. 

Vq< 90mV 

6. 

Vo = ±200mV 

9. 10 - 1000Hz, Rs = 10K 



7. 

Vsup = -90V toil 5.0V 

10. Derate by 6.6mW/oc 

*100% Tested 

For DASH 8 


above 105°C 
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Harris Semiconductor 


1nlri 


SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HA-2050/2055/2050A 2055A 

High Slew Rate F.E.T. Input 
Operational Amplifiers 


a 

< 

ui 

z 


FEATURES 

• HIGH SLEW RATE 

my I ill 

• FAST SETTLING 

400ns 

• WIDE POWER BANDWIDTH 

2MHz 

• HIGH GAIN BANDWIDTH 

20MHz 

• HIGH INPUT IMPEDANCE 

IOI 2 OHMS 

• LOW BIAS CURRENT 

IpA 

• TRUE OP AMP - CAN BE OPERATED 
OR NON-INVERTING 

INVERTING 

APPLICATIONS 

• DATA ACQUISITION 


• SIGNAL CONOITIONING 


• R F. AND VIDEO AMPLIFICATION 


PINOUT 


DESCRIPTION 


The HA-2050/2055 is an operational amplifier combining 
the advantages of very high slew rate and wide bandwidth 
with ultra-low input current and high input resistance. 
These devices are ideal for use in sample-and-hold circuits, 
A/D, D/A and sampled data systems; and for use in wide 
band R.F. or video systems where wide bandwidth at high 
output levels is required. The device may be operated in- 
verting or noninverting; and external compensation is re- 
quired only when operated at closed loop gains less than 
three. An internal feedback capacitor is provided to cancel 
phase shift in the feedback loop due to input capacitance. 

The HA-2050 is guaranteed for operation from -55^0 
to +I 250 C and the HA-2055 is guaranteed from O^C to 

+750C. 


FUNCTIONAL DIAGRAM 


DFFSET 

ADJUST 



■lOpI 

n 

1 

_ 1 

7 1 

1 

1 

1 

j 1 1 












SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 




Voltage Between V+ and.V- Terminals 35.0V 

Internal Power Dissipation (Note 10) 

300mW 


Differential Input Voltage ±15. OV 

Operating Temp. Range 

- 550 c <Ta <+125^0 

(HA-2050) 

Output Current 50mA 


O^C < T/^ < +75°C 

(HA-2055) 


Storage Temp. Range 

-650c <Ta <+150®C 



ELECTRICAL CHARACTERISTICS 


Test Conditions: Vg^ppiy = +15. OV unless otherwise specified. 




HA-2050/HA-2050A ' 

HA-2055/HA-2055A 




-55°Cto+125°C 

0°C to +75°C 




LIMITS ■ 

LIMITS 


PARAMETER 

TEMP. 

MIN. j 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 
* Offset Voltage (Note 1) 


. 1 







HA 2050/ HA-2055 

+25°C 


15 

25 


30 

60 

mV 

HA-2050A / HA-2055A 

Full 



30 



65 

mV 

+ 25 OC 


7 

14 


7 

14 

mV . 


Full 



17 



17 

mV 

Bias Current 

+25°C 


1 

20 


1 

20 

1 

pA 

nA 

*(12500 

Full 


0.5 



0.02 

Offset Current 

+ 25 OC 


0.5 

20 


0.5 

20 

pA 

*(12500 

Full 


0.1 

5 


.005 

0.5 

nA 

Input Resistance 

+25°C 


10^2 



10^2 


Q 

Input Capacitance 

+25°C 


5 



5 


pp 

Common Mode Range 

Full 

±10.0 

1 



±10.0 

i 


V 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain (Note 2,5) 

+ 25 OC 

**1 

7.5K 

15K 


7.5K 

15K 


v/v 


Full 

5K 



5K 



v/v 

* Common Mode Rejection Ratio (Note 3) 

Full 

74 

90 


70 

90 


dB 

Gain Bandwidth Product (Note 4) 

+25°C 


20 



20 


MHz 

OUTPUT CHARACTERISTICS 
* Output Voltage Swing (Note 2) 

Full 

±10 

±12 


±10 

±12 


V 

* Output Current 

+25°C 

±10 

±20 


±10 

±20 


mA 

Full Power Bandwidth (Note 5) 

+25'’C 


2,000 



2,000 

1 

kHz 

TRANSIENT RESPONSE 
(NOTES 2, 8, 9) 

Rise Time (Note 6) 

+25°C 


50 



50 

1 

ns 

Overshoot (Note 6) 

+25°C 


25 



25 


% 

Slew Rate (Note 5) 

+25°C 


120 



120 


V/ps 

Settling Time 

+ 25 OC 


0.4 



0.4 


ps 

POWER SUPPLY CHARACTERISTICS 
* Supply Current 

+ 25 OC 


6.0 

8.0 

1 

6.0 ' 

8.0 

mA 

* Power Supply Rejection Ratio (Note 7) 

Full 

74 

90 


70 

90 


dB 



NOTES; 1. Adjustable to zero with too Kfi pot between pins 
1 and 5; wiper to \/+. 

2. Rl = 2K 

3. VcM ^ ±5.0V 

4. Ay > 10 

5. Vq = ±10V 

*100% Tested for DASH 8 


6. Vq = ±200mV 

7. 4V = +5.0V 

8. Cl = 50pF 

9. Ay = +3, See transient response test circuit 
and wave forms, page 4. 

10. Derate by 6.6mW/°C 
above 105°C 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HA-2060/2065/ 

IDUCTOR 

2060 A/206 5 A 

Wide Band F.E.T. Input Operational Amplifier 


tL 

< 

Ul 

z 


FEATURES 

® GAIN BANDWIDTH PRODUCT 

100MHz 

• HIGH INPUT IMPEDANCE 

1012 ohms 

* LOW BIAS CURRENT 

IpA 

• HIGH SLEW RATE 

35V//ZS 

• WIDE POWER BANDWIDTH 

600kHz 

• TRUE OP AMP - CAN BE OPERATED INVERTING 

OR NON-INVERTING 

APPLICATIONS 

• SIGNAL CONDITIONING 


• ACTIVE FILTERS 


• SIGNAL GENERATORS 


PINOUT 


OFFSET 
ADj. n 



DESCRIPTION 


The HA-2060/2065 is an operational amplifier combining 
the advantages of very wide bandwidth and high slew rate 
with ultra-low input current and high input resistance. These 
devices are ideal for use in sample-and-hold circuits, active 
filters, wide band amplifiers, high gain amplifiers with sup- 
erior bandwidth, and wherever very low closed loop gain 
and phase shift errors are required. The device may be oper- 
ated inverting or noninverting: and external compensation 
is required only when operating at closed loop gains less than 
five. An internal feedback capacitor is provided to cancel 
phase shift in the feedback loop due to input capacitance. 

The HA-2060 is guaranteed for operation from -55°C to 
+125^0 and the HA-2065 is guaranteed from O^C to +750C. 


FUNCTIONAL DIAGRAM 


OFFSET 

ADJUST 



1 

1 

"1 

. 1 

1 

1 1 

1 


Connected to V+ 













SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 35.0V 

Internal Power Dissipation (Note 10) 

300mW 


Differential Input Voltage ±12V 

Operating Temp. Range 

-550C<Ta<+125°C 

(HA-2060) 

Output Current / Full Short Circuit Protection 


0°Cf Ta<+750C 

(HA-2065) 


Storage Temp. Range 

-65°C <Ta<+150OC 



ELECTRICAL CHARACTERISTICS 


Test Conditions: Vg^ppiy = +15.0V unless othenwise specified. 




HA-2060/HA-2060A 

HA-2065/HA-2065A 




- 55 OC to + 1250 c 

OOC to + 75 OC 




LIMITS 

LIMITS 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 
* Offset Voltage (Note 1) 









HA-2060 /HA-2065 

^ -^25°C 


15 

25 


15 

60 

mV 


Full 



30 



65 

mV 

HA-2060A / HA-2065A 

-r^25°C 


7 

12 


7 

12 

mV 


Full 



15 



15 

mV 

Bias Current 

-H250C 


1 

20 


1 

20 

pA 

*(12500 

Full 


0.5 

10 


0.02 

1 

nA 

Offset Current 

+ 25 OC 


0.5 

20 


0.5 

20 

pA 

*(12500 

Full 


0.1 

5 


.005 

.5 

nA 

Input Resistance 

-h25°C 


10^2 



IOI 2 


Q 

Input Capacitance 

-H250C 


5 



5 



Common Mode Range 

Full 

±10.0 



±10.0 



V 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain (Note 2 5) 

-t-25°C 

80K 

150K 


80 K 

150K 


MN 


Full 

60K 



70K 



SIN 

* Common Mode Rejection Ratio (Note 3) 

Full 

74 

90 


70 

90 


dB 

Gain Bandwidth Product (Note 4) 

-r250C 


100 



100 


MHz 

OUTPUT CHARACTERISTICS 
* Output Voltage Swing (Note 2) 

Full 

±10 

±12 


±10 

±12 


V 

♦Output Current 

-r25°C 

±10 

±18 


±10 

±18 


mA 

Full Power Bandwidth (Note 5) 

-»^250C 


600 



600 


kHz 

TRANSIENT RESPONSE 
(NOTES 2. 8. 9) 

Rise Time (Note 6) 

-^25“C 


50 



50 


ns 

Overshoot (Note 6) 

-k25°C 


25 



25 


% 

Slew Rate (Note 5) 

-t-25°C 


35 



35 


Mlfis 

POWER SUPPLY CHARACTERISTICS 
* Supply Current 

-t-25°C 


4.0 

6.0 

! 

4.0 

6.0 ; 

mA 

* Power Supply Rejection Ratio (Note 7) 

Full 

74 

90 


70 , 

90 

1 

dB 



NOTES: 1. 

2. 

3. 

4. 

5. 


Adjustable to zero with 100K pot between pins 
1 and 5; wiper to \/+. 

Rl = 2K 
VCM = ±5.0V 
Av >10 
Vo = ±iov 


*100% Tested for DASH 8 


6. Vq = ±200mV 

7. -^V = +5.0V 

8. CL=50pF 

9. A\/ = +5, See transient response test circuits and 
waveforms, page 4, 

10. Derate by 6.6mW/°C 
above 105°C 
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-AyiyV^ SEMICONDUCTOR 
■ lllll ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HA-2400/2404/2405 

PRAM” Four Cheoool 
Programmable Amplifier 


FEATURES 


DESCRIPTION 


oc 

< 

ui 

jg 


PROGRAMMABILITY 
HIGH SLEW RATE 
WIDE GAIN BANDWIDTH 
HIGH GAIN 

LOW OFFSET CURRENT 
HIGH INPUT IMPEDANCE 
SINGLE CAPACITOR COMPENSATION 
DTL/TTL COMPATIBLE INPUTS 


APPLICATIONS 


30V/Ats 


150,000 


• THOUSANDS OF NEW APPLICATIONS; PROGRAM 

- SIGNAL SELECTION/MULTIPLEXING 

- OP AMP GAIN 

- OSCILLATOR FREQUENCY 

- FILTER CHARACTERISTICS 

- ADD-SUBTRACT FUNCTIONS 

- INTEGRATOR CHARACTERISTICS 

- COMPARATOR LEVELS 


HA-2400/2404/2405 comprise a series of four-channel 
programmable amplifiers providing a level of versatility unsur- 
passed by any other monolithic operational amplifier. Versa- 
tility is achieved by employing four input amplifier channels, 
any one (or none) of which may be electronically selected and 
connected to a single output stage through DTL/TTL compatible 
address inputs. The device (ormed by the output and the 
selected pair of inputs is an op amp which delivers excellent 
slew rate, gain bandwidth and power bandwidth performance. 
Other advantageous features for these dielectrically isolated 
amplifiers include high voltage gain and input impedance cou- 
pled with low input offset voltage and offset current. External 
compensation is not required on this device at closed loop 
gains greater than 10. 

Each channel of the HA-2400/2404/2405 can be con- 
trolled and operated with suitable feedback networks in any of 
the standard op amp configurations. This specialization makes 
these amplifiers excellent components for multiplexing, signal 
selection, and mathematical function designs. With 30V/ /J s 
slew rate, 40MHz gain bandwidth, and 30M ohms input imped- 
ance these devices are ideal building blocks for signal generators, 
active filters, and data acquisition designs. Programmability 
coupled with 2mV typical offset voltage and 5nA offset current 
makes these amplifiers outstanding components for signal 
conditioning circuits. 

HA-2400/2404/2405 are available in a 16 pin dual-in-line 
package. HA-2400 is specified from -55^0 to +1250C. HA- 

2404 is specified over the -250C to +850C range, while HA- 

2405 operates from O^C to +75^0. 


PINOUT 


SCHEMATIC 






Miaiiigiaiaflg! 





fti will ■ a 















SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 



Voltage Between V+ and V- Terminals 

45.0V 

Internal Power Dissipation 
(Note 13) 

300mW 

Differential Input Voltage 

- VSupply 

Operating Temperature Range 

- 55 OC < Ta < +I 25 OC (HA-2400) 

Digital Input Voltage 

-0.76V to-HO.OV 


- 250 c < Ta < + 85 OC (HA-2404) 

Output Current 

Short Circuit Protected 

Storage Temperature Range 

0°C<Ta<+75OC (HA- 2405) 
-65°C<Ta<+150OC 


ELECTRICAL CHARACTERISTICS 

Digital inpTJts; \/\i = +0.5\/, Vm =+2.4V 
Limits apply to each of the 
four channels, when addressed. 

PARAMETER TEI^_J 

INPUT CHARACTERISTICS 

+25°C 

* Offset Voltage 

+25®C 

* Bias Current (Note 12) 

+25°C 

* Offset Current (Note 12) P^U 

Input Resistance (Note 12) +25°C 

Common Mode Range Full ± 

TRANSFER CHARACTERISTICS 

+25°C ! 

* Large Signal Voltage Gain (Note 1,5) p^H ! 

* Common Mode Rejection Ratio (Note 2) Full 

Gain BandwidthTNote 3) +25°C 

(Note 4) + 25 OC 

OUTPUT CHARACTERISTICS 

Output Voltage Swing (Note 1) Full + 

Output Current +25°C 

Full Power Bandwidth (Notes 3, 5) +25°C 

(Notes 4,5) +25°C 

TRANSIENT RESPONSE 

Rise Time (Notes 4,6) +25°C 

Overshoot (Notes 4,6) +25°C 

Slew Rate (Notes 3,7) +25°C 

(Notes 4,7) + 25 OC 

Settling Time (Notes 4, 7, 8) +25°C 

CHANNEL SELECT CHARACTERISTICS 
Digital Input Current (V|[\i = OV) Full 

Digital Input Current (V|[\] = +5. OV) Full 

Output Delay (Note 9) +25°C 

Crosstalk (Note 10) +25°C 

POWER SUPPLY CHARACTERISTICS 

* Supply Current +25°C 

* Power Supply Rejection Ratio (Note 11) Full 

NOTES: 1. Rl = 2KO 

2. VcM = ±5 V.D.C. 

3. Ay = +10, CQQyip = 0, R|_ = 2KS1, Cl = 50pF 

4. Ay = +1 , CcOMP " 15pF, RL = 2Kfi,CL = 50pF 
^ ^OUT “ 20V peak-to-peak 

6. Vql)-|- = 400 mV peak-to-peak 

7. Vquj = 10. OV peak-to-peak 

*100% Tested For DASH 8 


Test Conditions: Vgupply = ±15.0V unless otherwise specified. 


HA-2400/HA-2404 

LIMITS 


HA-2405 

LIMITS 


MIN. 

TYP. 

MAX. MIN. 

TYP. 

MAX. 


2 

5 

4 

9 



7 


11 


50 

200 

50 

250 



400 


500 


5 

50 

5 

50 



100 


100 


30 


30 


±10.0 


±10.0 



50K 

150K 

50K 

150K 


25 K 


25K 



80 

100 

74 

100 



40 


40 



8 


8 


±10.0 

±12.0 

±10.0 

±12.0 



20 


20 



500 


500 



200 


200 



’ 

20 

. 

20 



25 


25 



30 


30 



8 


8 



1.5 


1.5 



1 


1 



5 


5 



100 


100 


-80 

-110 

-74 

-110 



8. To 0.1% of final value 

9. To 10% of final value: output then slews at normal 
rate to final value. 

10. Unselected input to output; V||\j = +10 V.D.C. 

11. Vcupp = +10V.D.C. to +20V.D.C. 

12. Unselected channels have approximately the same 
input parameters. 

13. Derate by 4.3mW/°C above 105°C 
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Harris Semiconductor 


HARRIS 

SEMICONDUCTOR 
■ ■ PRODUCTS DIVISION 

a division of HARRIS CORPORATION 

HA-2500/02/05 

Precision High Slew Rate 


Operational Amplifiers 


fiC 

< 

u 

z 


FEATURES 

• HIGH SLEW RATE 

30V/MS 

• FAST SETTLING 

330ns 

• WIDE POWER BANDWIDTH 

500kHz 

e HIGH GAIN BANDWIDTH 

12MHz 

• HIGH INPUT IMPEDANCE 

lOOMn 

• LOW OFFSET CURRENT 

lOnA 

• INTERNALLY COMPENSATED 


APPLICATIONS 

• DATA ACOUISTION SYSTEMS 


• R.F. AMPLIFIERS 


• VIDED AMPLIFIERS 


• SIGNAL GENERATORS 


• PULSE AMPLIFICATION 


PINOUT 


DESCRIPTION 


HA-2500/2502/2505 comprise a series of monolithic opera- 
tional amplifiers whose designs are optimized to deliver excellent 
slew rate, bandwidth, and settling time specifications. The 
outstanding dynamic features of this internally compensated 
device are complemented with low offset voltage and offset 
current. 

These dielectrically isolated amplifiers are ideally suited for 
applications such as data acquisition, R.F., video, and pulse 
conditioning circuits. Slew rate of ±25V/^is and 330ns (0.1%) 
settling time make these devices excellent components in fast, 
accurate data acquisition and pulse amplification designs. 12 
MHz bandwidth and 500kHz power bandwidth make these 
devices well suited to R.F. and video applications. With 2m\/ 
typical offset voltage plus offset trim capability and lOnA 
offset current, HA-2500/2502/2505 are particularly useful 
components in signal conditioning designs. 

The gain and offset voltage figures of the HA-2500 series are 
optimized by internal component value changes while the 
similar design of the HA-2510 series is maximized for slew rate. 

HA-2500/2502/2505 are available in metal can (TO-99) pack- 
ages. HA-2500 and HA-2502 are specified over the -550C to 
+ 1250C range. HA-2505 is specified from O^C to +750C. 


SCHEMATIC 


Top View 


BANDWIDTH CONTR 

















ABSOLUTE MAXIMUM RATINGS 




Voltage Between V'*' and V“ Terminals 

40.0V 

Operating Temperature Range - HA-2500/HA-2502 

-55°C <Ta < + 125^0 

Differential Input Voltage 

+ 15.0V 

HA-2505 

O^C <Ta<+75°C 

Peak Output Current 

50mA 

Storage Temperature Range 

-65OC<Ta<+150°C 

Internal Power Dissipation 

SOOmW 





POWER SUPPLY 

CHARACTERISTICS 

Supply Current +25°C 

Power Supply Rejection P .. 
Ratio (Note 91 

NOTES: 1 . Rl = 2K 

2- VcM = ±5.0V 

3. Ay >10 

4. Vq = T 10.0V 

5. Cl = 50pF 

6. Vq = l400mV 
•100% Tested For DASH 8 


7. Vq = +600mV 

8. See transient response test 
circuits and waveforms page four 

9. 2iv = l5.0V 
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HA-2510/2512/2515 

High Slew Rate 
Operational Amplifiers 



FEATURES 


DESCRIPTION 


• HIGH SLEW RATE 60V/us 

• FAST SETTLING 250ns 

• WIDE POWER BANDWIDTH 1,000kHz 

• HIGH GAIN BANDWIDTH 12MHz 

• HIGH INPUT IMPEDANCE lOOMH 

• LOWOFFSETCURRENT lOnA 


• INTERNALLY COMPENSATED 


APPLICATIONS 


The HA-2510/2512/2515 are a series of high performance 
operational amplifiers which set the standards for maximum 
slew rate, highest accuracy and widest bandwidth for internally 
compensated monolithic devices. In addition to excellent 
dynamic characteristics, these dielectrically isolated amplifiers 
also offer low offset current and high input impedance. 

The tOOV/ jUS slew rate and 250ns (0.1?/o) settling time of these 
amplifiers is ideally suited for high speed D/A, A/D, and pulse 
amplification designs. HA-2510/2512/2515's superior 12MHz 
gain bandwidth and lOOOkHz power bandwidth is extremely 
useful in R.F. and video applications. For accurate signal condi- 
tioning these amplifiers also provide lOnA offset current, coup- 
led with lOOMn input impedance, and offset trim capability. 


• DATA ACQUISITION SYSTEMS 

• R.F. AMPLIFIERS 

• VIDEO AMPLIFIERS 

• SIGNAL GENERATORS 

• PULSE AMPLIFICATION 


PINOUT 

TO-99 TOP VIEW 


The HA-2510/2512 are available in metal can (TO-99) and 
14-pin flat packages. HA-2510 and HA-2512 are specified from 
-550C to +1250C. HA-2515 is specified over the O^C to +750C 
range, and is available in the TO-99 package. 


Package Code 2A 


SCHEMATIC 



TO-86 


TOP VIEW 



Package Code 9V 

(HA-2510/2512 

Only) 



CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures. 


SEE PAGES 1022-1025 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 


1 ABSOLUTE MAXIMUM RATINGS 



Voltage Between and V~ Terminals 

40.0V 

Peak Output Current 

50mA 

Differential Input Voltage 

+ 15.0V 

Internal Power Dissipation 

300mW 

Operating Temperature Range 
HA-2510/HA-2512 

HA-2515 

-55°C<Ta< +125“C 
0°C<Ta<+75OC 

Storage Temperature Range 

-65°C<Ta< +150OC 


ELECTRICAL CHARACTERISTICS 

V+ = +15V D.C., V-= 15V D.C. 




HA-2510 
- 55 OC to+125°C 

LIMITS 

HA-2512 
-.55°C to + 1250 c 

LIMITS 

HA-2515 

O^C to+75°C 

■LIMITS 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 

* Offset Voltage 

+25°C 

Full 


4 

8 

11 


5 

10 

14 


5 


mV 

mV 

Offset Voltage Average Drift 

Full 


20 



25 

1 


30 


juv/oc 

* Bias Current 

+25°C 

Full 


100 

200 

400 


125 

250 

500 


125 


nA 

nA 

* Offset Current 

+ 25 OC 

Full 


10 

25 

50 


20 

50 

100 


20 

50 

100 

nA 

nA 

Input Resistance 

-f250C 

50 

1 

100 


40 

100 


40 

100 


mH. 

Common Mode Range 

Full 

±10.0 



±10.0 



±10.0 



V 

TRANSFER CHARACTERISTICS 

* Large Signal Voltage Gain (Note 1,4) 

-^25°C 

Full 

lOK 

7.5K 

15K 


7.5K 

5K 

1 

15K 

■ 

7.5K 

5K 

15K 

I 

v/v 

v/v 

* Common Mode Rejection Ratio 
(Note 2) 

Full 

80 

90 


74 

90 

H 

74 

90 

■ 

dB 

Gain Bandwidth Product (Note 3) 

-h25°C 


12 



12 

n 



■ 

MHz 

OUTPUT CHARACTERISTICS 

Output Voltage Swing (Note t) 

Full 

+ 10.0 

±12.0 


±10.0 

±12.0 

■ 

±10,0 

±12.0 

■ 

V 

* Output Current (Note 4) 

-h25°C 

+ 10 

±20 


±10 

±20 


±10 

±20 

■ 

mA 

Full Power Bandwidth (Note 4) 

-r250C 

750 

1000 


GOO 

1000 

H| 

600 

1000 

H 

kHz 

TRANSIENT RESPONSE 

Rise Time (Notes 1, 5, 6 & 8) 

+25°C 


25 

50 


25 

50 


25 

50 

ns 

Overshoot (Notes 1, 5, 7 & 8) 

+25°C 


25 

40 


25 

50 


25 

50 

% 

* Slew Rate (Notes 1, 4, 5 & 8) 

+25°C 

±50 

±65 


±40 

±60 


±40 

±60 


V//iS 

Settling Time (Notes 1, 4, 5 & 8) 

+25°C 


0.25 



0.25 



0.25 


JUS 

POWER SUPPLY CHARACTERISTICS 

* Supply Current 

-^25°C 


4 

6 


4 

6 


4 

6 

mA 

* Power Supply Rejection Ratio (Note 9) 

Full 

80 

90 


74 - 

90 


74 

90 


dB 



NOTES: 1. 


2K 

7 

2. 

^CM 

= T 5.0V 

8 

3. 


>10 


4. 

^0 = 

i 10.0V 

9 

5. 


50pF 


6. 


j:400mV 


*100% Tested For 

DASH 8 



L Duum V 


See transient response test 
circuits and waveforms page four. 
V = ts.ov 
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Harris Semiconductor 


rn HARRIS 

— SEMICONDUCTOR 

HA-2507/2517/2527 

A DIVISION OF HARRIS CORPORATION 

Epoxy-Packaged, High Slew Rate 

Preliminary 

Operational Amplifier Series 


FEATURES 


a 

< 

UJ 

z 



APPLICATIONS 


• Pulse Amplification 


• Video Amplifiers 


• High Speed Test Equipment 


• Medical Instrumentation 


Data Acquisition Systems 


• Signal Generators 


DESCRIPTION 


HA-2507/2517/2527 operational amplifiers are a series of high- 
performance, epoxy-packaged monolithic IC's designed to deliver 
excellent slew rate, bandwidth and settling time specifications. 
Typical slew rate specifications for HA-2507, HA-2517 and HA- 
2527 are 30V//isec, 60V/)LJsec and 120V/;usec respectively. Cor- 
responding settling times {10V step to 0.1%) are 330ns, 250ns 
and 200n$ for HA-2507, HA-2517 and HA-2527 respectively. 
Bandwidths range from 12MHz to,20MHz. This, level of perfor- 
mance is achieved through the use of Harris's unique Dielectric 
Isolation processing techniques. HA-2507/2517/2527 are in- 
ternally compensated; HA-2507 and HA-2517 are stable for closed 
loop gains (A\/) greater than or equal to unity. HA-2527 is stable 
for Av > 3. 

This series of op amps affords an economical means of designing 
high performance equipment for industrial and commercial use. 
Their slew rate and settling time performance makes them ideally 
suited for high speed D/A, A/D and pulse amplification designs. 
The wide bandwidth offered by these devices also makes them 
valuable components in RF and video applications. HA-2507/ 
2517/2527 also deliver offset current, bias current and offset 
voltage specifications compatible with the requirements of accurate 
signal conditioning systems. 

The HA-2507/2517/2527 are specified from O^C to +75^0 and 
are available in 8-lead epoxy DIP packages that have been exten- 
sively tested and qualified to deliver the high level of performance 
and reliability that are expected of Harris Semiconductor's opera- 
tional amplifiers. 


PINOUT 


SCHEMATIC 














SPECIFICATWNS 

ABSOLUTE MAXIMUM RATINGS 


Voltage Between V+ and V' Terminals 
Differential Input Voltage 

40.0V 

+15.0V 

Operating Temperature Range - HA-2507/HA-2517 

HA-2527 

0°C <Ta <+750C 

Peak Output Current 

Internal Power Dissipation 

50mA . 
300mW 

Storage Temperature Range 

-65o<Ta<+150oC 


ELECTRICAL 


HA-2507 


HA-2517 


HA-2527 



CHARACTERISTICS 


OOC to -I-750C 


QOC to +750C 


OOC to +750C 



1 

limits 


LIMITS 


LIMITS 



V+-+15V D.C., V-=-15V D.C. 

PARAMETER 












TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTIC 

:s 











Offset Voltage 

+250C 

Full 


5 

10 

14 


5 

10 

14 


5 

10 

14 

mV 

mV 

Offset Voltage Average 

Drift 

Full 


25 



30 



30 


/iV/oc 

Bias Current 

+250C 


125 

250 


125 

250 


125 

250 

nA 

Full 



500 



500 



500 

nA 

Offset Current 

+250C 

Full 


20 

50 

100 


20 

50 

100 


20 

50 

100 

nA 

nA 

Input Resistance 

+250C 

20, 

50 


40 

100 


40 ' 

100 


Mfi 

Common Mode Range 

Full 

±10.0 ! 



+10.0 



±10.0 



V 

TRANSFER CHARACTER 

ISTICS 











Large Signal Voltage Gain 

+250C 

15K 

25K 


7.5K 

15K 


7.5K 

15K 


V/V 

(Note 1,4) 

Full 

10K 



5K 



5K 



V/V 

Common Mode Rejection 
Ratio (Note 2) 

Full 

74 

90 


74 

90 


74 

90 


dB 

Gain Bandwidth Product 
(Note 3) 

+250C 


12 



12 



20 


MHz 

OUTPUT CHARACTERIS' 

ncs 











Output Voltage Swing 
(Note 1) 

Full 

+ 10.0 

+12.0 


+10.0 

+12.0 


+10.0 

+12.C 


V 

Output Current (Note 4) 

+250C 

+10 

+20 


+10 

+20 


, + 10 

+20 


mA 

Full Power Bandwidth 
(Note 4) 

+250C 

220 

500 


450 

1000 


750 

1600 


kHz 

TRANSIENT RESPONSE 












Rise Times 
(Notes 1, 5, 6 & 8) 

+250C 


25 

50 


25 

50 


25 

50 

ns 

Overshoot 
(Notes 1,5, 7 8.8) 

+250C 


25 

50 


25 

50 


25 

50 

% 

Slew Rate 
(Notes 1,4,5 8.8) 

j +250C 

.115 

1 30 


130 

1 60 


+ 60 

+ 120 


Ml til 

Settling Time to 0.1% 
(Notes 1,4, 5 8.8) 

+250Cj 


0.33 



0.25 



0.20 

1 


/IS 

POWER SUPPLY CHARAC 

terist' 

ICS 







1 

1 


Supply Current 

+250C 


4 

6 


4 

6 


4 

6 

mA 

Power Supply Rejection 
Ratio (Note 9) 

Full 

74 

90 


74 

90 


74 

90 


dB 



NOTES: 


1. Rl = 2K 

7. Vq = + eOOmV 

2- VcM = + 5.0V 

8 For HA-2507 and 

3. Av > 10 

For HA-2527, Av 

4. Vq = + 10.0V 

9. 4 V = + 5.0V 

5. Cl = BOpF 


6. Vq = + 400mV for HA- 



2507 and HA-2517; 
Vq = + 200m V for 
HA-2527 
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fln HAFRRIS 

--/L/iyia SEMICONDUCTOR 
■ m ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

HA-2520/22/25 

Uncompensated High Slew Rate 


Operational Amplifiers 


FEATURES 

DESCRIPTION 

• 

HIGH SLEW RATE 

mMip% 


• 

FAST SETTLING 

200ns 

HA-2520/2522/2525 comprise a series of monolithic opera- 

• 

WIDE POWER BANOWIDTH 

2,000kHz 

tional amplifiers delivering an unsurpassed combination of 
specifications for slew rate, bandwidth and settling time. These 

• 

HIGH GAIN BANOWIDTH 

20MHz 

dielectrically isolated amplifiers are controlled at closed loop 

• 

HIGH INPUT IMPEDANCE ' 

lOOMfi 

gains greater than 3 without external compensation. In additon, 
these high performance components also provide low offset 

• 

LOW OFFSET CURRENT 

lOnA 

current and high input impedance. 




120V/ /zs slew rate and 200ns (0.1%) settling time of these 

APPLICATIONS 

amplifiers make them ideal components for pulse amplification 
and data acquisition designs. These devices are valuable com- 




ponents for R.F. and video circuitry requiring up to 20MHz 
gain bandwidth and 2MHz power bandwidth. For accurate 

• 

DATA ACQUISITION SYSTEMS 


signal conditioning designs the HA-2520/2522/2525's superior 
dynamic specifications are complimented by lOnA offset cur- 

• 

R.F. AMPLIFIERS 


rent, 100MT2 input impedance Snd offset trim capability. 

• 

VIDEO AMPLIFIERS 


The HA-2520/2522 are available in metal can (TO-99) and 
14-pin flat packages. HA-2520 and HA-2522 are specified 

• 

SIGNAL GENERATORS 


over - 550 c to +I 250 C range. HA-2525 is specified from 

OOC to + 750 C, and is available in the TO-99 package. 

• 

PULSE AMPLIFICATION 



PINOUT 

SCHEMATIC 

TO 

TOP VIEW 

BANDWIOTH CONTROL 

Package Code 2A 



9: 











SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

x/oltage Bttween V^and V' Terminals 40. OV 

Differential Input Voltage +15. OV 

Operating Temperature Range 

HA-2520/2522 -550C< Ta< + 1250C 

HA-2525 0OC<Ta<+75OC 


ELECTRICAL CHARACTERISTICS 


Peak Output Current 
Internal Power Dissipation 

Storage Temperature Range -65°C<Ty^< + 150°C 


50mA 

300mW 




HA-2520 

-55°Cto+125°C 

HA-2522 

-55°Cto+125°C 

HA-2525 

QOCto + 75 OC 





LIMITS 



LIMITS 



LIMITS 



PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 

■' Offset Voltage 

+25®C 

Full 


4 

8 

11 


5 

10 

14 


5 

10 

14 

mV 

mV 

Offset Voltage Average Drift 

Full 


20 



25 



30 


AV/OC 

* Bias Current 

+ 25OC 

Full 


100 

200 

400 


125 

250 

500 


125 

250 

500 

nA 

nA 

* Offset Current 

+25°C 

Full 


10 

25 

50 


20 

50 

100 


20 

50 

100 

nA 

nA 

Input Resistance 

+25°C 

50 

100 


40 

100 


40 

100 


M^^ 

Common Mode Range 

Full 

±10.0 



±10.0 



±10.0 



V 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain (Note 1,4) 


10K 

7.5K 

15K 


7.5K 

5K 

15K 


7.5K 

5K 

15K 

1 

v/v 

v/v 

* Common Mode Rejection Ratio 
(Note 2) 

Full 

80 

90 


74 

90 


74 

90 

■ 

dB 

Gain Bandwidth Product (Note 3) 

+25°C 


20 



20 



W 

■ 

MHz 

OUTPUT CHARACTERISTICS 










■ 


Output Voltage Swing (Note 1) 

Full 

±10.0 

±12.0 


±10.0 

±12.0 

■ 

±10.0 

±12.0 

■ 

V 

* Output Current (Note 4) 

+25°C 

±10 

±20 


±10 

±20 

■ 

±10 

±20 

■ 

mA 

Full Power Bandwidth (Note 4) 

+25°C 

1500 

2000 


1200 

1600 

■ 

1200 

1600 

■ 

kHz 

TRANSIENT RESPONSE (Av = +3) 

Rise Time (Notes 1, 5, 6 & 8) 

+25°C 


25 

50 


25 

50 


25 

50 

ns 

Overshoot (Notes 1, 5, 6 & 8) 

+25“C 


25 

40 


25 

50 


25 

50 

% 

* Slew Rate (Notes 1, 4, 5 8i 8) 

+25“C 

±100 

±120 


±80 

±120 


±80 

±120 


VI fli 

Settling Time (Notes 1, 4, 5 8i 8) 

+25®C 


0.20 



0.20 



0.20 


AS 

POWER SUPPLY CHARACTERISTICS 












* Supply Current 

+25°C 


4 

6 


4 

6 


4 

6 

mA 

'X- 

Power Supply Rejection Ratio (Note 7) 

Full 

80 

90 


74 

90 


74 

90 1 


dB 



NOTES; 1. R[_ = 2K 

2. Vcm=±5.0V 

3. Ay > 10 

*100% Tested For DASH 8 


4. Vq = +10.0V 

5. Cl = 50pF 

6. Vq = +200mV 


7. 4V = +5.0V 

8. See transient response test 
circuits and waveforms page four. 
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nn IHARRIS 

— /lyL/lP SEMICONDUCTOR 
■ ■ PRODUCTS DIVISION 

HA-2530/2535 

A DIVISION OF HARRIS CORPORATION 

High Slew Rate, Wideband 


Inverting Amplifier 



FEATURES 

• HIGH SLEW RATE 

+320V//US 

• FAST SETTLIIMG TIME 

550ns 

• WIDE POWER BANDWIDTH 

5MHz 

• HIGH GAIN BANDWIDTH PRODUCT 

70Mhz 

• LOW OFFSET VOLTAGE 

0.8mV 

• LOW POWER SUPPLY CURRENT 

3.5mA 

APPLICATIONS 

• PULSE AMPLIFICATION 


• SIGNAL CONDITIONING 


• SIGNAL GENERATORS 


• COAXIAL CABLE DRIVERS 


• INTEGRATORS 


PINOUT 



DESCRIPTION 


HA-2530 and HA-2535 are monolithic high speed inverting 
amplifiers which deliver superior slew rate, bandwidth, and 
accuracy specifications compared to any other amplifier in its 
class. Designs of these dielectrically isolated amplifiers utilize 
the feed forward amplifier technique to produce excellent 
dynamic and DC specifications coupled with low power con- 
sumption. These devices require no external compensation at 
closed loop gains greater than 10. 

These amplifiers are excellent components for pulse circuits, 
data acquisition designs, and high speed integrators that can take 
advantage of the ±320V/jU s slew rate and 550ns (0.1%) settling 
time. 70MHz gain bandwidth product, 5MHz power bandwidth 
coupled with O.SmV offset voltage and ±50mA typical output 
current levels make these amplifiers ideally suited for signal 
conditioning, signal generation, and coaxial driver applications. 

The HA-2530 and HA-2535 are available in metal can (TO-99) 
packages. HA-2530 is specified over the -550C to +125^0 
range while HA-2535 is specified from 0°C to +750C. 


SCHEMATIC 











SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

550mW 

-550C<Ta<+1250C (HA-2530) 

0°C<Ta<+75OC (HA-2535) 

-65OC<Ta^+150°C 


ELECTRICAL CHARACTERISTICS 

Test Conditions: Vg^ppiy = +15. OV Unless Otherwise Specified. 


Voltage Between V+ and V-Terminals 40V Internal Power Dissipation (Note 1) 

Operating Temperature Range 

Peak Output Current tlOOmA 

Storage Temperature Range 


PARAMETER . 

1 

TEMP. 

HA-2530 

-550Cto+1250C 

HA-2535 

O^C to +75OC 


LIMITS 1 

LIMITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 









* Offset Voltage 

+25OC 


0.8 



0.8 


mV 


Full 



3 



5 

mV 

Average Offset Voltage Drift 

Full 


5 



5 


yv/oc 

* Bias Current 

+25OC 


15 



15 


nA 


Full 



100 



200 

nA 

* Offset Current 

+25OC 


5 



5 


nA 


Full 



20 



20 

nA 

Input Resistance 

+25OC 


2 



2 


M^^ 

Input Capacitance 

+25 “C 


10 

1 


10 


pF 

TRANSFER CHARACTERISTICS 









Large Signal Voltage Gain (Notes 2,5) 

+25OC 


2X10^ 



2X10^ 


V/V 

* 

Full 

iqS 



10^ 



V/V 

* Common-Mode Rejection 









Ratio (Note 3) 

Full 

86 

100 


80 

100 


dB 

Gain Bandwidth Product (Note 4) 

+25°C 


70 



70 


MHz 

OUTPUT CHARACTERISTICS 









* Output Voltage Swing (Note 2) 

Full 

±10 

±12“ 


+10 

1 

±12 


V 

* Output Current (Note 5) 

+25OC 

+25 

±50 


±25 

±50 


mA 

Full Power Bandwidth (Note 5) 

+25“C 

4 

5 


4 

5 


MHz 

TRANSIENT RESPONSE (NOTES 6&7) 









* Rise Time 

+25OC 


20 

40 

1 

i 

20 

40 

ns 

* Overshoot 

+25OC 


30 

45 


30 

50 

% 

*Slew Rate 

+25°C 

+280 

±320 


±250 

1 

±320 


v/ys. 

Settling Time 

+25OC 


500 



500 


ns 

POWER SUPPLY CHARACTERISTICS 









* Supply Current 

+25OC 


3.5 

6 


3.5 

6 

mA 

* Power Supply Rejection Ratio (Note 8) 

Full 

86 

100 


80 

100 


dB 


NOTES: 1 . Derate at 5.5mW/°C for Operation at 
Ambient Temperature Above 75°C. 

2. Rl = 2K 

" is.ov 

4. Ay >10 

*100% Tested For DASH 8 


5. Vq = +10V 

6. Cl = 50pF 

7. See Transient Response Test Circuit 
and Wave Forms, Page 4. 

8. AV = +5.0V 
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Harris Semiconductor 



Harris Semiconductor 


fW% HARRIS 

SEMICONDUCTOR 
■ ■■ ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

HA-2600/2602/2605 

Wide Band, High Impedance 


Operational Amplifier 


cc 

< 

III 

z 

•J 



FEATURES 

• WIDE BANDWIDTH 

12MHz 

• HIGH INPUT IMPEDANCE 

500Mn 

• LOW INPUT BIAS CURRENT 

InA 

• LOW INPUT OFFSET CUR RENT 

InA 

• LOW INPUT OFFSET VOLTAGE 

0.5mV 

• HIGH GAIN 

150K V/V 

• HIGH SLEW RATE 

lyips 

• OUTPUTSHORTCIRCUITPROTECTION 


APPLICATIONS 

• VIDEO AMPLIFIER 


• PULSE AMPLIFIER 


• AUDIO AMPLIFIERS AND FILTERS 


• HIGH-Q ACTIVE FILTERS 


• HIGH-SPEED COMPARATORS 


• LOW DISTORTION OSCILLATORS 


PINOUT 


DESCRIPTION 


HA-2600/2602/2605 are internally compensated bipolar opera- 
tional amplifiers that feature very high input impedance (500 
HA-2600) coupled with wideband AC performance. The 
high resistance of the input stage is complemented by low offset 
voltage (0.5mV, HA-2600) and low bias and offset current 
(InA, HA-2600) to facilitate accurate signal processing. Input 
offset can be reduced further by means of an external nulling 
potentiometer. 12MHz unity gain-bandwidth product, 7V//z s 
■ slew rate and 150,000\//V open-loop gain enables HA-2600/ 
2602/2605 to perform high-gain amplification of fast, wideband 
signals. These dynamic characterisitics, coupled with fast 
settling times, make these amplifiers ideally suited to pulse 
amplification, designs as well as high frequency (e.g. video) 
applications. The frequency response of the amplifier can be 
tailored to exact design requirements by means of an external 
bandwidth control capacitor. 

In addition to its application in pulse and video amplifier de- 
signs, HA-2600/2602/2605 is particularly suited to other high 
performance designs such as high-gain low distortion audio 
amplifiers, high-Q and wideband active filters and high-speed 
comparators. 

HA-2600 and HA-2602 are guaranteed over -550C to +1250C. 
HA-2605 is specified from O^C to +750C. All devices are 
available in TO-99 cans, and HA-2600/2602 are available in 
10 lead flat packages. 


SCHEMATIC 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Voltage Between V'*’ and V“ Terminals 

45.0V 

Differential Input Voltage 

±12.0V 

Peak Output Current 

Full Short Circuit Protection 

Internal Power Dissipation 

300mW 

Operating Temperature Range - HA-2600/HA-2602 

- 55 OC <Ta< + 1250C 

HA 2605 

QO < Ta <+75°C 

Storage Temperature Range 

-65°C<Ta<+150OC 


ELECTRICAL CHARACTERISTICS V+=+15VDC, V- = -15VDC 


PARAMETER 

TEMP. 

HA-2600 

-55°C to+1250C 

HA-2602 

-55°C to+125°C 

HA-2605 

0°C to + 75 OC 

UNITS 

LIMITS 

LIMITS 

LIMITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

INPUT CHARACTERISTICS 













+25°C 


0.5 

4 


3 

5 


3 

5 

mV 

Offset Voltage 

Full 


2 

6 



7 



7 

mV 

Offset Voltage Average Drift 

Full 


5 








/iV/°C 


+25°C 


1 

10 


15 

25 


5 

25 

nA 

* Bias Current 

Full 


10 

30 



60 



40 

nA 


+25°C 


1 

10 


5 

25 


5 

25 

nA 

* Offset Current 

Full 


5 

30 



60 



40 

nA 

Input Resistance 

+ 25 OC 

100 

500 


40 

300 


40 

300 


M^ 

Common Mode Range 

Full 

±11.0 



±11.0 



±11.0 



V 

TRANSFER CHARACTERISTICS 













+25°C 

100K 

150K 


80K 

150K 


80K 

150K 


v/v 

* Large Signal Voltage Gain { l\i()tes 1 M 

Full 

70K 



60K 



70K 



v/v 

* Common Mode Rejection Ratio 












(Note 2) 

Full 

80 

100 


74 

100 


74 

100 


dB 

Unity Gain Bandwidth (Note 3) 

+ 25 OC 


12 



12 



12 


MHz 

OUTPUT CHARACTERISTICS 




. 








Output Voltage Swing (Note 1) 

Full 

±10.0 

±12.0 

1 

±10.0 

' ±12.0 


±10.0 

±12.0 


V 

* Output Current (Note 4) 

+25°C 

±15 

±22 


±10 

±18 


±10 

±18 


mA 

Full Power Bandwidth (Note 4) 

+25°C 

50 

75 


50 

75 


50 

75 


kHz 

TRANSIENT RESPONSE 












Rise Time (Notes T, 5, 6 & 8) 

+ 25 OC 


i 30 

60 


30 

60 


30 

60 

ns 

Overshoot (Notes 1, 5, 7 & 8) 

+25°C 


25 

40 


25 

40 


25 

40 

% 

* Slew Rate (Notes 1, 4, 5 & 8) 

+ 25 OC 

±4 

±7 


±4 

±7 


±4 

±7 


V//7S 

Settling Time (Notes 1, 4, 5 8i 8) 

+25°C 


1.5 



1.5 



1-5 



POWER SUPPLY CHARACTERISTICS 












* Supply Current 

+25°C 


3.0 

3.7 


3.0 

4.0 


3.0 

4.0 ' 

mA 

* PowerSupply Rejection Ratio (Note 9) 

Full 

80 

90 


74 

90 


74 

90 


dB 



TEST CONDI TIONS 

NOTES: 1 . - 2K 

3, VQ<90mV 
4 Vq = ! 10V . 

5. -■ lOOpF 

6 Vq t 200mV 

*100% lested For DASH 8 


7 Vq - !400mV 

8. See Transient response test circuits 
and waveforms page three 

9. Vc- = 1 9.0V to ■ 1 5V 
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Harris Semiconductor 



nn HARRIS 

_/L/L/i5 semiconductor 

■ ■■ ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

HA-2607/2627 


Epoxy-Packaged, Wide Band 

Preliminary 

Operational Amplifier Series 


FEATURES 


flC 

< 

Ui 




HA-2607 

HA-2627 


• 

Wide Gain-Bandwidth ' 

12 

100 

MHz 

• 

High Slew Rate 

7 

35 

V/w S 

• 

Wide Power Bandwidth 

75 ' 

600 

KHz 


• High Gain 

• High Input Impedance 

• Output Short Circuit Protection 


APPLICATIONS 


• Pulse Amplification 

• Video Amplifiers 

• Audio Amplifiers and Filters 

• High Speed Test Equipment 

• High Speed Comparators 


150KV/V 
500M Q 


DESCRIPTION 


HA-2607/2627 bipolar operational amplifiers are high performance, 
epoxy-packaged monolithic IC's designed to deliver outstanding 
wideband AC performance. HA-2607 has a specified bandwidth of 
l2MHz while HA-2627 has a typical gain-bandwidth of 100MHz!* 
HA-2607 and HA-2627 also offer correspondingly high slew rates 
of 1\I ! ^ Sec and 35V/^ Sec respectively. These dynamic charac- 
teristics, coupled with 150,000V/V open-loop ga|n enables HA- 
2607/2627 to perform high-gain amplification of very fast, wide- 
band signals. This level of performance is achieved through the use 
of Harris' unique Dielectric Isolation processing techniques. 

The HA-2607 and HA-2627 op amps afford an economical means 
of designing high performance equipment for industrial and com- 
mercial use. These amplifiers are ideally suited to pulse amplifica- 
tion designs as well as high frequency (e.g. RF, video) applications. 
The frequency response of both amplifiers can be tailored to exact 
design requirements by means of an external bandwidth control 
capacitor. 

HA-2607/2627 are specified from O^C to -I-750C and are available 
in 8-iead epoxy DIP packages that have been extensively tested 
and qualified to deliver the high level of performance and reliabil- 
ity that are expected of Harris Semiconductor's operational ampli- 
fiers. 

*HA-2607/2627 are internally compensated - HA-2607 is stable for 
Av^1,-HA-2627isstableforAv^ 5. 


PINOUT 


SCHEMATIC 













ABSOLUTE MAXIMUM RATINGS 


Voltage Between V+and M~ Terminals 

45.0V 

Differential Input Voltage 

+12.0V 

Peak Output Current 

Full Short Circuit Protection 

Internal Power Dissipation (Note 10) 

SOOmW 

Operating Temperature Range - HA-2607/HA-2627 

0o<.Ta£+75oC 

Storage Temperature Range 

-650C <.Ta £+1500C 


SPECIFICATIONS 


ELECTRICAL CHARACTERISTICS V+=+15VDC, V-= -15VDC 


PARAMETER 

TEMP. 

HA-26G7 

0OCto+75OC 

HA-2627 

OOC to + 750 C 


LIMITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

l-NPUT CHARACTERISTICS 

Offset Voltage 

Offset Voltage Average Drift 

Bias Current 

Offset Current 

Input Resistance 

Common Mode Range 

+250C 

Full 

Full 

+250C 

Full 

+250C 

Full 

+250C 

Full 

40 

±10.0 

! 

4 . 

5 

5 

5 

300 

6 

8 

30 

50 

30 

50 

40 

+ 10.0 

4 

5 

5 

5 

300 

6 

8 

30 

30 

50 

30 

50 

mV 

mV 

nA 

nA 

nA 

nA 

V 

TRANSFER CHARACTERISTICS 

Large Signal Voltage Gain (Note 1] 

Common Mode Rejection Ratio 
(Note 2) 

Gain Bandwidth Product 
(Notes, 11) 

+250C 

Full 

Full 

+250C 

70 

60 

74 

150K 

100 

12 


70 

60 

74 

150K 

100 

100 

1 

1 V/V 

V/V 

dB 

, MHz 

OUTPUT CHARACTERISTICS 









Output Voltage Swing (Note 1) 

Full 

+ 10.0 

+12.0 


+10.0 

+12.0 


V 

Output Current (Note 4) 

+250C 

+ 10 

+18 


+10 

±18 


mA 

Full Power Bandwidth (Note 4) 

+250C 

50 

75 


290 

600 


kHz 

TRANSIENT RESPONSE 









Rise Time (Notes 1, 5, 6 & 8) 

+250C 


30 

60 


17 

45 

ns 

Overshoot (Notes 1, 5, 7 8i 8) 

+250C 


25 

40 


25 

40 

% 

Slew Rate (Notes 1, 4, 5 8i 8) 

+250C 

+4 

+7 


±17 

+35 


V/ // s 

Settling Time (Notes 1, 4, 5 8i 8) | 

+25QC 


t.5 



1.5 


AS 

POWER SUPPLY CHARACTERISTIC 

S 








Supply Current 

+250C 


3.0 

4.0 


3.0 I 

4.0 

mA 

Power Supply Rejection Ratio 






1 

i 



(Note 9) 

Full 

74 

90 


74 

90 1 

1 


dB 


TEST CONDITIONS, 


NOTES: 1.Rl = 2K 

7. Vq = + 400mV 

2- ^CM = + 5.0V 

8, For HA-2607, Av = 1, 

3. Vq < 90m V 

For HA-2627, Ay = 5. 

4. Vq = + 10V 

9. Vs=+9.0Vto+15V 

5. Cl = lOOpF 

10. Derate by 6.6mW/oc above 105°C 

S.'Vl = + 200mV 

1 1 . 40 dB gain setting used to measure 
Gain-Band width for HA-2627 
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Harris Semiconductor 


-yiyiyii 


SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION Of HARRIS CORPORATION 


HA-2620/2622/2625 

l/ery Wide Band, Uncompensated 
Operational Amplifiers 


flC 

< 

u 



FEATURES 

• GAIN BANDWIDTH PRODUCT(Av = 5) 

100MHz 

• HIGH INPUT IMPEDANCE 

500Mn 

• LOW INPUT BIAS CURRENT 

InA 

• LOW INPUT OFFSET CURRENT 

InA 

• LOW INPUT OFFSET VOLTAGE 

0.5mV 

• HIGH GAIN 

150K V/V 

• HIGH SLEW RATE 

35V/iLis 

• OUTPUTSHORTCIRCUITPROTECTION 


APPLICATIONS 

• VIDEO AND R.F. AMPLIFIERS 


• PULSE AMPLIFIER 


• AUDIO AMPLIFIERS AND FILTERS 


• HIGH-Q ACTIVE FILTERS 


• HIGH-SPEED COMPARATORS 


• LOW DISTORTION OSCILLATORS 


PINOUT 


DESCRIPTION 


HA-2620/2622/2625 are bipolar operational amplifiers that 
feature very high input impedance (500M17. HA-2620) coupled 
with wideband AC performance. The high resistance of the 
input stage is complemented by low offset voltage (O.BmV, 
HA-2620i and low bias and offset current (InA, HA-2620) to 
facilitate accurate signal processing. Input offset can be reduced 
further by means of an external nulling potentiometer. lOOMHz 
gain-bandwidth product (HA-2620/2622/2625 are stable for 
closed loop gains greater than 5), 35V/ p.% slew rate and 
150,000V/V open-loop gain enables HA-2620/2622/2625 to 
perform high-gain amplification of very fast, wideband signals. 
These dynamic cfraracterisitcs, coupled with fast settling times, 
make these amplifiers ideally suited to pulse amplification 
designs as well as high frequiency (e.g. video) applications. The 
frequency response of the amplifier can be tailored to exact 
design requirements by means of an external bandwidth control 
capacitor. 

In addition to its application in pulse and video amplifier de- 
signs HA-2620/2622/2625 is particularly suited to other high 
performance designs such as high-gain low distortion audio 
amplifiers, high-Q and wideband active filters and high-speed 
comparators. 

HA-2620 and HA-2622 are guaranteed over -550C to +1250C. 
HA-2625 is specified from O^C to +750C. All devices are 
available in TO-99 cans, and 14 lead D.I.P. packages. 


SCHEMATIC 



980 


©iC MASTER 1979 














SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

45.0V 
±12.0V 

Full Short Circuit Protection 
300mW 

-650C< Ta<+150OC 


Voltage Between V'*' and V~ Terminals 
Differential Input Voltage 
Peak Output Current 
Internal Power Dissipation 
Storage Temperature Range 


ELECTRICAL CHARACTERISTICS 

V+ = +15VDC V- = -15VDC HA-2620 HA-2622 HA-2625 

-550Cto-H250C -550C to +I 25 OC 0OCto+75OC 


PARAMETER 

TEMPERATURE 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 












* Offset Voltage (Note 1) 

+25°C 


0.5 

4 


3 

5 


3 

5 

mV 

Full 


6 



7 



7 

mV 

* Bias Current 

-t-25°C 


1 

15 


5 

25 


5 

25 

nA 

Full 


10 

35 



60 



40 

nA 


+ 25 OC 


1 

15 


5 

25 


5 

25 

nA 

* Offset Current 

Full 


5 

35 



60 



40 

nA 

Input Resistance 

+ 25 OC 

65 

500 


40 

300 


40 

300 


MQ 

Common Mode Range 

Full 

±11.0 



±11.0 



±11.0 



V 

TRANSFER CHARACTERISTICS 












* Large Signal Voltage Gain 

+ 25 OC 

100K 

150K 


80K 

150K 


80K 

150K 


v/v 

(Notes 2 & 3) 

Full 

70K 



60K 



70K 



v/v 

* Common Mode Rejection Ratio 
(Note 4) 

Full 

80 

100 


74 

100 


74 

100 


dB 

Gain Bandwidth Product 
(Notes 2, 5, &6) 

+25“C 


100 



100 



100 

- 

MHz 

OUTPUT CHARACTERISTICS 












Output Voltage Swing (Note 2) 

Full 

±10.0 

±12.0 


±10.0 

±12.0 


±10.0 

±12.0 


V 

* Output Current (Note 3) 

+ 25 OC 

±15 

±22 


±10 

±18 


±10 

±18 


mA 

Full Power Bandwidth 
(Notes 2, 3 & 7) 

+ 25 OC 

400 

600 


320 

600 


320 

600 


kHz 

TRANSIENT RESPONSE 












Rise Time (Notes 2, 5, 7 & 8) 

+ 25 OC 


17 

45 


17 

45 


17 

45 

ns 

* Slew Rate (Notes 2, 7, 8 & 10) 

+ 25 OC 

±25 

±35 


± 20 

±35 


±20 

±35 


V/ys 

POWER SUPPLY 
CHARACTERISTICS 







/ 





* Supply Current 

+ 25 OC 


3.0 

3.7 


3.0 

4.0 


3.0 

4.0 

mA 

* Power Supply Rejection Ratio 

Full 

80 

90 


74 

90 


74 

90 


dB 

(Note 9) 









NOTES: 1. Offset may be externally adjusted to zero. 7. 

2. Rl = 2Kfi, Cl = 50pF 8. 

3. Vq=+10.0V 

4. VcM = ±5.0V 9. 

5. Vo<90mV 10. 

6. 40dB Gam 


*100% Tested For DASH 8 


See transient response test circuits and waveforms page 3. 
Ay = 5.0V (The HA-2620 family is not stable at unity 
gain without external compensation.) 

Vsup = ±9.0V to + 15.0V 
Vq = 5.0V 


SEE PAGES 1022-1025 FOR PACKAGE SELECTION GUIDE 
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Harris Semiconductor 


Harris Semiconductor 


-yU/L/ll 


SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HA-2630/2635 

High Performance Current Booster 


CC 

< 

Ui 

z 


FEATURES 

• OUTPUT CURRENT 

t400mA 

• SLEW RATE 

500V//is 

• BANDWIDTH 

8MHz 

• FULL POWER BANDWIDTH 

8MHz 

• INPUT RESISTANCE 

2.0 x io6n 

• OUTPUT RESISTANCE 

2.0 n 

• POWER SUPPLY RANGE 

±5V to ±20V 

• PACKAGE IS ELECTRICALLY ISOLATED 


APPLICATIONS 

• COAXIAL CABLE DRIVERS 


• AUDIO OUTPUT AMPLIFIERS 


• SERVO MOTOR DRIVERS 


• POWER SUPPLIES (BlPDLAR) 


• PRECISION DATA RECORDING 


PINOUT 



Package Code 2G 


Optional Current 
Limiting Resistor 


Top View 


CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures. 


DESCRIPTION 


HA-2630 and HA-2635 are monolithic, unity voltage gain 
current amplifiers delivering extremely high slew rate, wide 
bandwidth, and full power bandwidth even under heavy output 
loading conditions. This dielectrically isolated current booster 
also offers high input impedance and low output resistance. 
These devices are intended to be used in series with an opera- 
tional amplifier and inside the feedback loop whenever addi- 
tional output current is required. Output current levels are 
programmable by selecting two optional external resistors. 

These current amplifiers offer an exceptional 500V/ ii s slew 
rate and 8MHz bandwidth which allows them to be used with 
many high performance op amps in precision data recording 
and high speed coaxial cable driver designs. 2.0M ohm input 
resistance and 2 ohm output resistance coupled with t400mA 
output current make HA-2630 and HA'2635 ideal components 
in high fidelity audio output amplifier designs. 

HA-2630 and HA-2635 are available in an electrically isolated 
TO-8 type can for ease of mounting with or without a heat 
sink. HA-2630 is specified over the -550C to +1250C range. 
HA-2635 is specified from O^C to +750C. 


SCHEMATIC 



SEE PAGES 1022-1025 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 

40V 

Operating Temperature Range: 


Input Voltage Range 

± V Supply 

-55OC < Ta< +125OC 

(HA-2630) 

Output Current (Note 2) 

+70QmA 

0 OC< Ta^ +75OC 

(HA-2635) 

Internal Power Dissipation (Note 6) Free Air: 

1W 

Storage Temperature Range: 


In Heat Sink; 

4W 

-650c < Ta< +150°C 



ELECTRICAL CHARACTERISTICS 

VSupply = ±15 Volts RL = 50 0hms Rl = R2 - 0 Ohms Unless otherwise specified. 


1 



HA-2630 



HA-2635 



1 


-55OC to+1250C 

0OCto+75°C 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 

* Bias Current 

+25OC 


30 

150 


30 

150 

yA 


Full 



200 



200 

yA 

Input Resistance 

+25“C 


2.0 



2.0 


Ml2 

Input Capacitance 

+25OC 


5.0 



5.0 


PF 

TRANSFER CHARACTERISTICS 

Voltage Gain (Note 1) 

Full 

.85 

.95 


.85 

.95 


V/V 

^Offset Voltage (VquT - V|n) 

+25OC 


70 

±200 


70 

+200 

mV 


Full 



±300 



±300 

mV 

Bandwidth (-3dB) 

+25°C 

! 

8.0 



8.0 


MHz 

OUTPUT CHARACTERISTICS 
* Output Voltage Swing 

Full 

1 

±10 



±10 



V 

* Output Current (Note 1) 

Full 

+ 300 

+ 400 


+ 300 

+ 400 


mA 

Output Resistance 

+25°C 


2.0 



2.0 


n 

Full Power Bandwidth (Note 1) 

+25OC 


8.0 



8.0 


MHz 

TRANSIENT RESPONSE 

Rise Time (Note 3) 

+25OC 


30 



30 


ns 

Slew Rate (Note 4) 

+25OC 

200 

500 


200 

500 


V/ys 

POWER SUPPLY CHARACTERISTICS 
* Supply Current 

Full 


15 

20 


15 

23 

mA 

Supply Voltage Range 

Full 

±5 


+20 

+5 


±20 

V 

Power Supply Rejection Ratio (Note 5) 

Full 

i 

66 


i 

66 


dB 


1 = 1 '} 



NOTES: 1 . Vq = ±10V 

2. Heat sink is required for continuous short circuit 
protection, regardless of current limit setting. 

3. Vq = 0.4V p-p. 

4. Vq = 1 OV p-p. 

*100% Tested For DASH 8 


5- AVsupply - ±5V. 

6. Without heat sink, derate by 14mW/°C ambient 
temperature above 100°C ambient, with heat 
sink, derate by 67mW/°C case temperature above 
115°C case. 
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Harris Semiconductor 


HARRIS 

-yL/LAj SEMICONDUCTOR 

HA-2640/2645 

■ HHjl ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

High Voltage 


Operational Amplifier 


flC 

< 

Ul 

z 


FEATURES 

• 

OUTPUT VOLTAGE SWING 

±35V 

• 

SUPPLY VOLTAGE 

±10V TO ±40V 

• 

OFFSET CURRENT 

5nA 

• 

BANDWIDTH 

4MHz 

• 

SLEW RATE 

5V//ZS 

• 

COMMON MODE INPUT VOLTAGE SWING ±35V 

• 

OUTPUT OVERLOAD PROTECTION 


APPLICATIONS 

• 

INDUSTRIAL CONTROL SYSTEMS 



POWER SUPPLIES 


• 

HIGH VOLTAGE REGULATORS 


• 

RESOLVER EXCITATION 


• 

SIGNAL CONDITIONING 


PINOUT 


DESCRIPTION 


HA-2640 and HA-2645 are monolithic operational amplifiers 
which are designed to deliver unprecedented dynamic specifica- 
tions for a high voltage internally compensated device. These 
dielectrically isolated devices offer very low values for offset 
voltage and offset current coupled with large output voltage 
swing and common mode input voltage. 

For maximum reliability, these amplifiers offer unconditional 
output overload protection through current limiting and a chip 
temperature sensing circuit. This sensing device turns the 
amplifier "off", when the chip reaches a certain temperature 
level. 

These amplifers deliver ±35V common mode input voltage 
swing, ±35V output voltage swing, and up to ±40\/ supply range 
for use in such designs as regulators, power supplies, and indus- 
trial control systems. 4MHz gain bandwidth and 5V/]Usslew 
rate mafce these devices excellent components for high perfor- 
mance signal conditioning applications. Outstanding input and 
output voltage swings coupled with a low 5nA offset current 
make these amplifiers excellent components for resolver excit- 
ation designs. 

HA-2640 and HA-2645 are available in metal can (TO-99) 
packages and can be used as high performance pin-to-pin 
replacements for many general purpose op amps. HA-2640 is 
specified from -550C to +125^0 and HA-2645 is specified over 
the O^C to + 750 C range. 


SCHEMATIC 




OFFSET 


ADJUST 


















SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 100V 

Operating Temperature Range 

Input Voltage Range ±37V 

-55 OC < Ta < +I 25OC (HA-2640) 

Output Current/Full Short Circuit Protection 

0°C<Ta<+75°C (HA-2645) 

Internal Power Dissipation 680mW* 

Storage Temperature Range 

*Derate by 4.6mW/°C above +25°C 

-650C< Ta<+150OC 


ELECTRICAL CHARACTERISTICS 

Vsupply = ,* RL“5K, Unless Otherwise Specified. 


PARAMETER 

TEMP. 

HA-2640 
-550c to-H250C 

HA-2645 

0OCto+75OC 

UNITS 

MIN. 

! TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

INPUT CHARACTERISTICS 










+25°C 


2 

4 


2 

6 

mV 

* Offset Voltage 

Full 



6 



7 

mV 

Offset Voltage Average Drift 

Full 


15 



15 


yv/oc 

* Bias Current 

+25OC 


10 

25 


12 

30 

nA 


Full 


• 

50 



50 

nA 


+25°C 


5 

12 


15 

30 

nA 

* Offset Current 

Full 



35 



50 

nA 

Input Resistance 

+25°C 

50 

250 


40 

200 


M^2 

Common Mode Range 

Full 

±35 



±35 



V 

TRANSFER CHARACTERISTICS 










+25°C 

100K 

200K 


lOOK 

200K 


v/v 

* Large Signal Voltage Gain (Note 8) 

Full 

75 K 



75K 



v/v 

* Common Mode Rejection Ratio (Note 1) 

Full 

80 

100 


74 

100 


dB 

Unity Gain Bandwidth (Note 2) 

+25°C 


4 



4 


MHz 

OUTPUT CHARACTERISTICS 









* Output Voltage Swing 

Full 

±35 



±35 



V 

* Output Current (Note 9) 

+25OC 

±12 

±15 


±10 

±12 


mA 

Output Resistance 

+25OC 


500 



500 



Full Power Bandwidth (Note 3) 

+25OC 


23 



23 


kHz 

TRANSIENT RESPONSE (Note 7) 









Rise Time (Notes 4, 6) 

+25OC 


60 



60 


ns 

Overshoot (Notes 4, 6) 

+25°C 


15 


• 

15 


% 

Slew Rate (Note 6) 

+25OC 


5 



5 


V/ys 

POWER SUPPLY CHARACTERISTICS 









* Supply Current 

+25°C 


3.2 

3.8 


3.2 

4.5 

mA 

Supply Voltage Range 

Full 

±10 


±40 

±10 


±40 

V 

* Power Supply Rejection Ratio (Note 5) 

Full- 

80 

90 


74 

90 


dB 


•100% Tested For DASH 8 

NOTES: 1. VcM =_+30V 
2. Vq = 90mV 


3. Vo = +35V 

4. Vo = +2Q0mV 


5 Vs = +10V to +40V 8 AVo = 

6. Ay = 1 9. = 1 KS2 

7. Cl = 50pF 
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Harris Semiconductor 


-./ lyLy ig SEMICONDUCTOR 
■ ■ PRODUCTS DIVISION 

A DIVISION OP HARRIS CORPORATION 


HA-2650/2655 

Dual High Performance 
Operational Amplifier 


FEATURES 


DESCRIPTION 


flC 

< 

III 

z 


• SLEW RATE 5V//us 

• BANDWIDTH SMHz 

• BIAS CURRENT 35nA 

• AV. OFFSET VOLTAGE DRIFT 8/LtV/oC 

• POWER CONSUMPTION 75mW 

• SUPPLY VOLTAGE RANGE ±2V TO +20V 


APPLICATIONS 


• VIDEO AMPLIFIERS 


• HIGH IMPEDANCE, WIDEBAND BUFFERS 


• INTEGRATORS 


• AUDIO AMPLIFIERS 


• ACTIVE FILTERS 


HA-2650/2655 contains two internally compensated opera- 
tional amplifiers offering high slew rate and high frequency 
performance combined with exceptional DC characteristics. 
5V/,u sec slew rate and SMHz bandwidth make these amplifiers 
suitable for processing fast, wideband signals extending into the 
video frequency spectrum. Signal processing accuracy is, en- 
hanced by front-end performance that includes 1.5mV offset 
voltage, Sfi V/OC offset voltage drift and low offset and bias 
current (InA and 35nA respectively). Offset voltage can be 
trimmed to zero on the devices offered in dual-in-line packages. 
Signal conditioning is further enhanced by BOOMH input imp- 
edance. 

Applications for HA-2650/2655 include video circuit designs 
such as high impedance buffers, integrators, tone generators 
and filters. These amplifiers are also ideal components for 
active filtering of audio and voice signals. 

HA-2650/2655 are offered in 14 pin D.I.P. and metal TO-99 
packages and are also available in dice form. HA-2650 is spec- 
ified from -550c to +1250C. HA-2655 operates from O^C 

to +750C. 


PINOUT 


TOP VIEW 


Package Code 2A 




NOTE: Case Connected to V- V- 


TOP VIEW 


TO-116 



Package Code 4U 


NOTE: Bottom of package is connected to V-. 


CAUTION: These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures. 


SCHEMATIC 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Tyv = +25°C Unless Otherwise Stated 

Voltage Between V+ and V- Terminals 40.0V 

Differential Input Voltage 130.0V 

Input Voltage (Note 1) 115.0V 

Output Short Circuit Duration Indefinite 


Power Dissipation (Note 2) TO-99 300 mW 

TO-116 300 mW 

Operating Temperature Range; 

HA-2650 -550c <Ta < +1250C 

HA-2655 0OC<Ta<+75OC 

Storage Temperature Range -65°C <Ty^<+150°C 


ELECTRICAL CHARACTERISTICS 

V+ = i5V V- = -15V' 

PARAMETER 

TEMP. 

HA-2650 

-55°Cto+1250C 

HA-2655 

O^C to ±75°C 

UNITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

INPUT CHARACTERISTICS 









^Offset Voltage 

+25°C 


1.5 

3 


2 

5 

i mV 


Full 



5 



7 

mV 

Av. Offset Voltage Drift 

Full 


8 



8 


jLtV/OC 

*Bias Current 

+25°C 


35 

100 


50 

200 

nA 


Full 



200 



300 

nA 

* Offset Current 

.+25OC 


1 

30 


2 

60 

nA 


Full 



60 



100 

nA 

Common Mode Range 

Full 

Il3 



^13 



V 

Differential Input Resistance 

+25“C 

5 

20 


5 

20 


MJl 

Common Mode Input Resistance 

+25OC 


500 



500 


Mn 

Input Capacitance 

+25OC 


5 



5 


pF 

TRANSFER CHARACTERISTICS 









* Large Signal Voltage Gain (Note Sab) 

+25OC 

25K 

40 K 


20K 

40 K 

[ 

V/V 


Full 

20K 



15K 



V/V 

*Common Mode Rejection Ratio (Note 4) 

+25°C 

80 

100 


74 

100 


dB 


Full 

80 



74 



dB 

OUTPUT CHARACTERISTICS 









*0utput Voltage Swing (Note 3c) 

+25OC 

113 

±14 


113 

114 


V 


Full 

113 



113 



V 

Full Power Bandwidth (Note 5) 

+25OC 

30 

80 


30 

80 


KHz 

Output Current (Note 3a) 

+25°C 


120 



118 


mA 

Output Resistance 

+25OC 


100 



100 


n 

TRANSIENT RESPONSE (Note 6) 









Rise Time (Note 7) 

+25°C 


40 



40 


ns 

Overshoot (Note 7) 

+25°C 


15 



15 


% 

Slew Rate 

+25°C 

12 

^5 


12 

15 


V/jus 

POWER SUPPLY CHARACTERISTICS 









^Supply Current 

+25OC 


2.5 

3 


3 

4 

mA 

*Power Supply Rejection Ratio (Note 8) 

+25°C 

80 

100 


74 

100 


dB 


Full 

80 



74 



dB 


NOTES: 1. For supply voltages less than ll5V, 
the absolute maximum input voltage 
is equal to the supply voltage. 

2. Derate at 4.7mW/°C at ambient tem- 
peratures above -H 10°C. 

3. (a) Vq = IIOV (b) Rl = 2K 
(c) R|_ = 10K 

*100% Tested For DASH 8 


4. V 


CM 


= 15.0 V 

5. Av= 1 ,Rl = 2K,Vq = 20Vpp 

6. See transient response/slew rate circuit. 

7. Vjn = 200mV 

8. A V = 15.0V 
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Harris Semiconductor 




Harris Semiconductor 


—/ lyL/ lM SEMICONDUCTOR 
■ Mj ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HA-2700/2704/2705 

Low Power, High Performance 
Operational Amplifiers 


CC 

< 

Ui 



FEATURES 

• LOW POWER DISSIPATION 

2.24mW AT±15.0V 

• HIGH SLEW RATE 

20V/ps 

• HIGH OPEN LOOP GAIN 

300K(Rl - 2Kn) 

• LOW INPUT BIAS CURRENT 

5nA 

• LOW OFFSET VOLTAGE 

0.5mV 

• HIGHCMrr 

106dB 

• WIDE POWER SUPPLY RANGE 

+5.5V TO ±20.0V 

APPLICATIONS 

• HIGH GAIN AMPLIFIER 


• INSTRUMENTATION AMPLIFIERS 


• ACTIVE FILTERS 


• TELEMETRY SYSTEMS 


• BATTERY-POWERED EQUIPMENT 


PINOUT 


Package Code 2A 



Case Connected to V- 


TOP VIEW 


TO-116 



Package Code 4U 


Case Connected to V- 


TOP VIEW 


CAUTION; These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures. 


DESCRIPTION 


HA-2700/2704/2705 are ihternally compensated operational 
amplifiers which employ dielectric isolation to achieve excellent 
DC and dynamic performance with very low quiescent power 
consumption. 

DC performance of the amplifier input is characterized by high 
CMRR (lOBdB), low offset voltage (0.5mV, HA-2700 and 
HA-2704; ImV, HA-2705) along with low bias and offset 
current (5.0nA and 2.5nA respectively). These input specifi- 
cations, in conjunction with offset null capability and open- 
loop gain of 300,0b0V/V, enable HA-2700/2704/2705 to 
provide accurate, high-gain signal amplification. Gain band- 
width IMHz and slew rate of 20V//i s allow for processing of 
fast, wideband signals. Input and output signal amplitudes of 
at least ±11 volts can be accomodated while providing output 
drive capability of 10mA. For maximum reliability, the output 
is protected in the event of short circuits to ground. 

These amplifiers operate from a wide range of supplies (±5.5\/ to 
±20\/) with a maximum quiescent supply drain of only 150/nA. 
HA-2700/2704/2705 are, therefore, ideally suited to low-power 
instrumentation and filtering applications that require fast, 
accurate response over a wide range of signal frequency. 

These amplifers are available in three performance grades: 
HA-2700 is rated for operation from -55^0 to +125^0; HA- 
2704 is specified over -250C to +850C; HA-2705 is specified 
from O^C to +750C. All three devices are available in TO-99 
cans or 14 lead D.I.P. packages. 


SCHEMA TIC 



SEE PAGES 1022-1025 FOR PACKAGE SELECTION GUIDE 
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ABSOLUTE MAXIMUM RATINGS 


Voltage Between V+ and Terminals 

44.0V 

Differential Input Voltdge 

±18.0V 

Internal Power Dissipation (Note 7) 

300mW 

Storage Temperature 

-65°C < Ta < + 150^0 



ELECTRICAL CHARACTERISTICS 


V+ = +15.0 V.D.C. 


V- = -15.0 V.D.C, 




HA-2700 

HA-2704 1 

i HA-2705 1 




-550Cto+1250C 

-25“Cto+85'^C 

; oocto±; 

'b^C 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 







1 





* Offset Voltage (Note 1) 

+25°C 

Full 


0.5 

3.0 

5.0 


0.5 

3.0 i 

6.0 ; 

. 

1 ' 

1.0 

5.0 

7.0 

rnV 

mV 

* Bias Current 

+25°C 


5.0 

20.0 


5.0 

20.0 i 

j 

5.0 

40 0 

nA 

Full 

i 


50.0 



50.0 1 



70.0 

nA 

* Offset Current 

+25°C 


2.5 

10.0 


2.5 

10.0 ^ 


2.5 

15.0 

nA 

Full 



30.0 



30.0 



40.0 

nA 

Common Mode Range 

Full 

±11.0 



±11.0 


1 

[r.n.O 



V 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain 

+25°C 

200K I 

300K 


200K 

300K 


1 

200K 

300K 

i 

V/V 

(Notes 2 & 3) 

Full 

100K ’ 



lOOK 

i 


1 

100K 

1 


V/V 

* Common Mode Rejection Ratio 
(Note 4) 

Full 

1 

86 

106 


86 

106 


80 

106 


dB 

Gain Bandwidth Product (Note 2) 

+ 25 OC 


1.0 


1 

1.0 

I 



1.0 


MHz 

OUTPUT CHARACTERISTICS 


1 



\ " 

1 


i 1 





Output Voltage Swing (Note 2) 

+ 25 OC 

Full 

±12.0 

±11.0 

±13.0 

j 

i±12.0 

j±11.0 

l±13.0 

1 

j 

±12.0 

±11.0 

±13.0 


V 

V 

Output Current (Note 3) 

+ 25 OC 


10 


\ 

1 

1 

10 

1 

1 


10 


mA 

TRANSIENT RESPONSE 
CHARACTERISTICS 
* Slew Rate (Notes 2 & 6) 

+25°C 

10 

20 


1 

10 

20 


10 

20 


v/ys 

POWER SUPPLY 

CHARACTERISTICS 
* Supply Current 

+25°C 


75 

150 


1 

75 

150 

! 

75 

150 

yA 

* Power Supply Rejection Ratio 
(Note 5) 

Full 

86 

1 

100 


86 

100 


80 

100 


dB 





NOTES: 


1 . Can be adjusted to zero with 1 megohm pot between Pins 1 and 8 with the tap to Pm 7. 

2. Rl =.2K. Cl = lOOpF 

3. Vq = ±10.0V 
'^CM " +5.0V 

5. Vg = +10.0V to + 20.0V 

6. Ay = 5 

7. Derate by 6.6 mW/°C above 105°C. 


*100% Tested For DASH 8 
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Harris Semiconductor 



Harris Semiconductor 



KiARRIS 

SEMICONDUCTOR 

HA-2720/25 


PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION , 

Wide Range Programmable 



Operational Amplifier 


a 

< 

u 

z 


FEATURES 

WIDE PROGRAMMING RANGE 


SLEW RATE 

0.06 TO 6V/ps 

BANDWIDTH 

5kHz TO 10MHz 

BIAS CURRENT 

0.4 TO '50nA 

SUPPLY CURRENT 

IpA TO 1.5mA 

• WIDE POWER SUPPLY RANGE 

±1.2 TO ±18V 

• CONSTANT AC PERFORMANCE OVER SUPPLY 

RANGE 


APPLICATIONS 

• ACTIVE FILTERS 


• CURRENT CONTROLLED OSCILLATORS 

• VARIABLE ACTIVE FILTERS 


• MODULATORS 


• BATTERY-POWERED EQUIPMENT 


PINOUT 


DESCRIPTION 


HA-2720/2725 programmable amplifiers are internally compen- 
sated monolithic devices offering a wide range of performance, 
that can be controlled by adjusting the circuits' "set" current 
dSET^- By means of adjusting an external resistor or current 
source, power dissipation, slew rate, bandwidth, output current 
and input noise can be programmed to desired levels. This 
versatile adjustment capability enables HA-2720/2725 to pro- 
vide optimum design solutions by delivering the required level 
of performance with minimum possible power dissipation. 
HA-2720 and HA-2725 can, therefore, be utilized as the stand- 
ard amplifier for a variety of designs simply by adjusting their 
programming current. 

A major advantage of HA-2720/2725 is that operating charac- 
teristics remain virtually constant over a wide supply range 
{tl.2V to ±15V), allowing the amplifiers to offer maximum 
performance in almost any system including battery-operated 
equipment. A primary application for HA-2720/2725 is in 
active filters for a wide variety of signals that differ in frequency 
and amplitude. Also, by modulating the "set" current, HA- 
2720/2725 can be used for designs such as current controlled 
oscillators modulators, sample and hold circuits and variable 
active filters. 

HA- 2720 is guaranteed over -550C to +1250C. HA-2725 is 
specified from O^C to -h 750C. Both parts are available in TO-99 
cans or dice form. 


SCHEMATIC 


Package Code 2A 


Top View 
'set 

OFFSET 

NULL^^ m 




j Q27>r-r~KP?« 




INVERTING 

INPUT 


6) OUTPUT 


^ ©/ 

non-invertingn;' (T) j^ffset 

NOTE: Case tied to V~ 




R3<3K R4S3K 

6 VQff 1 


CAUTION: These devices are sensitive to electrostatic discharge. 
U»rs should follow 1C Handling Procedures 
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ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 
Differential Input Voltage 
Input Voltage (Note 1) 

ISET (Current at Iset) 

VgET (Voltage to Gnd. at IsEj) 


45.0V 

±30.0V 

+15.0V 


Power Dissipation (Note 2) 300mW 

Dperating Temperature Range: 

HA-2720 - 550 c < Ta < +I 25 OC 

HA-2725 0°C < Ta < +75°C 


V+ - 2 OV < Vset V+ Temperature Range -65°C ^ Ta ^ +150°C 


ELECTRICAL CHARACTERISTICS 

V+ = +3.0V, V- = -3.0V 


HA-2720 
- 55 OC to+1250C 


HA-2725 
O^C to + 75 OC 


PARAMETER 

TEMP. 

INPUT CHARACTERISTICS 
*0ffset Voltage 

25°C 

Full 

Offset Current 

25 OC 

Full 

Bias Current 

25 OC 

Full 

Input Resistance 

25 OC 

Input Capacitance 

25 OC 

TRANSFER CHARACTERISTICS 
*Large Signal Voltage Gain (Note 9) 

25 OC 

Full 

*Common Mode Rejection Ratio (Note 4) 

Full 

OUTPUT CHARACTERISTICS 
*Output Voltage Swing (Note 3) 

25 OC 

Full 

Output Current (Note 5) 

25 OC 

Output Resistance 

25 OC 

Output Short-Circuit Current 

25 OC 

TRANSIENT RESPONSE 

Rise Time (Note 6) 

25 OC 

Overshoot (Note 6) 

25°C 

Slew Rate (Note 7) 

25 OC 


POWER SUPPLY CHARACTERISTICS 
Supply Current 

Vower Supply Rejection Ratio (Note 8) 
*100% Tested For DASH 8 


ISET = L5^A IseT = 15AA Isej = 1-5AA IsET " ^^//A 
min.Ityp.Imax. min.Ityp.Imax. min.Ityp.Imax. min.Ityp.Imax. units 


2.0 3.0 

5.0 

0.5 3.0 

7.5 

2.0 5.0 

10 


20K 40K 
15K 


1.0 10 
20 

8.0 20 
40 


2.0 5.0 

7.0 

0.5 5.0 

7.5 

2.0 10 

10 


2.0 5.0 mV 

7.0 mV 

1.0 10 nA 

20 nA 



170 AA 

200 
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Harris Semiconductor 


SPECIFIC AT tONS 


ELECTRICAL CHARACTERISTICS 

V+ = +15.0V, V- = -15.0V 







HA-2720 





HA-2725 







- 550 c to + 1250 c 




0°C to + 75 OC 





ISET= 1-5//A 

ISET= 15/7A 

ISET " 1 

ISET = I 577 A 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 
* Offset Voltage 

25“C 


2.0 

3.0 


2.0 



2.0 

5.0 


2.0 

5.0 

mV 


Full 



5.0 






7.0 



7.0 

mV 

*0ffset Current 

250c 


0.5 

3.0 


1.0 



0.5 

5.0 


1.0 

10 

nA 


Full 



7.5 




1 

1 

7.5 



20 

nA 

*Bias Current 

25°C 


2.0 

5.0 


8.0 

20 


2.0 

10 


8.0 

30 

nA 

j 

Full 



10 



40 



10 

1 



40 

nA 

Input Resistance 

250 c 


50 



5 



50 



5 


Mi? 

Input Capacitance 

250 c 


3.0 



3.0 



3.0 



3.0 


pF 

TRANSFER CHARACTERISTICS 


M 


■ 



■ 

■ 


■ 





* Large Signal Voltage Gain (Notes 3 & 9) 

250 c 

IBI 

100K 


40K 

120K 



lOOK 

■ 

25K 

120K 


V/V 

Full 




25K 



Eh 


■ 

20K 



V/V 

*Common Mode Rejection Ratio (Note 4) 

250 c 

Full 

80 

90 

■ 

80 

90 

■ 

74 

90 

■ 

74 

90 


dB 

dB 

OUTPUT CHARACTERISTICS 















’Output Voltage Swing (Note 3) 

i 

250 c 

+ 12 

±13.5 


±12 

±13.5 


±12 

±13.5 


±12 

±13.5 


V 

Full 

±10 



±10 



±10 



±10 



V 

Output Current (Note 5) 

250 c 


±0.5 



±5.0 



±0.5 



±5.0 


mA 

Output Resistance 

250 c 


2K 



500 



2K 



500 


Q 

Output Short-Circuit Current 

i 

250 c 


3.7 



19 



3.7 


i 

19 


mA 

TRANSIENT RESPONSE 

Rise Time (Note 6) 

250 c 

i 

2.0 



0.2 



2.0 



0.2 



Overshoot (Note 6) 

25 OC 


5 



'15 



5 



15 


% 

Slew Rate (Note 7) 

250 c 


0.1 



0.8 



0.1 



0.8 



POWER SUPPLY CHARACTERISTICS 









1 






’Supply Current 

25 OC 


20 



210 



20 



210 



Full 



25 



250 



25 



250 

/iA 

’Power Supply Rejection Ratio(Note8) 

Full 

100 



100 



150 



150 



/u\JI\/ 


NOTES; 


1 . For supply voltages less than ±1 5.0V, the absolute maximum input voltage is equal to supply voltage. 

2. Derate at 6.8mW/°C for operation ambient temperatures above 75°C 

'^SUPPLY '^SUPPLY " 


3 ~ 

T = 

+ 25°C and Full 

T = 

+25°C 



— 

T = 

Full 

4. 


'^CM " 

±5.0V 

5. 

Vq 

= ±2.0V 

, Vo = 

tio.ov 

6. 



- +1, V,f^ = 

= 400mV, R 

7. 

''0 

= ±2.0V 

Vo = 

±10. OV 

8. 

Av 

= ±1.5V 

Av = 

±5.0V 

9. 

Vq 

= ±1.0V 

'^0 = 

tio.ov 


Rl = 75KJ2 = 5KS2 

= 75KS2 Rl = 75kS2 


5K,Cl=100pF — 

R R,_ = 20K R^ = 5K 


*100% Tested For DASH 8 
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IHARRIS 

--/1-^^nL/lg SEMICONDUCTOR 

HA-2730/35 

A DIVISION OF HARRIS CORPORATION 

Wide Range Dual Programmable 


Operational Amplifier 


FEATURES 


DESCRIPTION 


• WIDE PROGRAMMING RANGE 

SET CURRENT 0.1 TO 100/uA 

SLEW RATE 0.06T0 6V//^s 

BANDWIDTH 5kHz TD 10MHz 

BIAS CURRENT 0.4 TO 50nA 

SUPPLY CURRENT I^A TO 1.5mA 

• WIDE POWER SUPPLY RANGE +1.2TO+18V 

• CONSTANT AC PERFORMANCE OVER SUPPLY 

RANGE 


APPLICATIONS 


• ACTIVE FILTERS 


• CURRENT CONTROLLED OSCILLATORS 


• VARIABLE ACTIVE FILTERS 


• MODULATORS 


• BATTERY-POWERED EQUIPMENT 


PINOUT 


HA-2730/2735 Dual Programmable Amplifiers are internally 
compensated monolithic devices offering a wide range of perfor- 
mance, that can be controlled by adjusting the circuits' "set" 
current (ISET^- By means of adjusting an external resistor or 
current source, power dissipation, slew rate, bandwidth, output 
current and input noise can be programmed to desired levels. 
Each amplifier on the chip can, be adjusted independently. This 
versatile adjustment capability enables HA-2730/2735 to pro- 
vide .optimum design solutions by delivering the required level 
of performance with minimum possible power dissipation. 
HA-2730/2735 can, therefore, be utilized as the standard 
amplifier for a variety of designs simply by adjusting their 
programming current. 

A major advantage of HA-2730/2735 is that operating charac- 
teristics remain virtually constant over a wide supply range 
(±1.2V to ±15V), allowing the amplifiers to offer maximum 
performance in almost any system including battery-operated 
equipement. A primary application for HA-2730/2735 is in 
active filters for a wide variety of signals that differ in frequency 
and amplitude. Also, by modulating the "set" current, HA- 
2730/2735 can be used for designs such as current controlled 
oscillators, modulators, sample and hold circuits and variable 
active filters. 

HA-2730 is guaranteed over -550C to +1250C. HA-2735 is 
.specified from O^C to +75^0. Both parts are available in 14 
lead D.I.P. package or dice form. 


flC 

< 

Ui 



Harris Semiconductor 









Harris Semiconductor 


SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 

45.0V 

Power Dissipation (Note 2) 500mW 

Differential Input Voltage 

±30.0V 

Dperating Temperature Range; 

Input Voltage (Note 1) 

+ 15.0V 

HA-2730 - 550 c < Ta < +125“C 

•set (Current at IsetI 

5 00// A 

HA-2735 0°C < Ta < +750C 

VsET (Voltage to Gnd. at IseT) 

V+ - 2.0V < VsET < V+ 

Storage Temperature Range -G5°C ^ Ta — +150°C 


ELECTRICAL CHARACTERISTICS (Each Side) 
V+ = +3.0V, V- = -3.0V 


PARAMETER 

TEMP. 

HA-2730 
- 550 c to+1250C 

HA-2735 

0°C to +75°C 

UNITS 

ISET" 1-5/7A 

•SET= 15//A 

•SET= 1 5//A 

ISET= 15//A 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

INPUT CHARACTERISTICS 















*0ffset Voltage 

250c 


2.0 

3.0 


2.0 

3.0 


2.0 

5.0 


2.0 

5.0 

mV 


Full 



5.0 



5.0 



7.0 



7.0 

mV 

Offset Current 

250c 


0.5 

3.0 


1.0 

10 


0.5 

5.0 


1.0 

10 

nA 


Full 



7.5 



20 



7.5 



20 

nA 

Bias Current 

25 OC 


2.0 

5.0 


8.0 

20 


2.0 

10 


8.0 

30 

nA 


Full 



10 



40 



10 



40 

nA 

Input Resistance 

250 c 


50 


1 

5 



50 



5 


Mi? 

Input Capacitance 

25 OC 


3.0 



3.0 



3.0 



3.0 


pF 

TRANSFER CHARACTERISTICS 




■ 



■ 

R 


■ 

R 


■ 


*Large Signal Voltage Gain (Notes 3 & 9) 

250 c 

20K 

40K 


20 K 

40K 



40K 



40K 


V/V 


Full 

15K 



15K 









V/V 

^Common Mode Rejection Ratio (Note 4) 

Full 

80 


■ 

80 


■ 

74 


■ 

74 


1 

dB 

OUTPUT CHARACTERISTICS 















*0utput Voltage Swing (Note 3) 

25 OC 


±2.2 


+2.0 

±2.2 


raj 

±2.2 


^1 

±2.2 


V 


Full 

HQ 



±1.9 









V 

Output Current (Note 5) 

250 c 


±0.2 



±2.0 



±0.2 



±2.0 


mA 

Output Resistance 

250 c 


2K 



500 



2K 



500 


Q 

Output Short-Circuit Current 

250 c 


2.8 



14 



2.8 



14 


mA 

TRANSIENT RESPONSE 















Rise Time (Note 6) 

250 c 


2.5 



0.25 



2.5 



0.25 



Overshoot (Note 6) 

250 c 


5 



10 



5 



10 


% 

Slew Rate (Note 7) 

250 c 


0.07 



0.70 



0.07 



0.70 


\/IU^ 

POWER SUPPLY CHARACTERISTICS 















*Supplv Current (Each Amp) 

250 c 


15 



170 



15 



170 


//A 


Full 



20 



200 



20 



200 

//A 

*Power Supply Rejection Ratio (Note 8) 

Full 

100 



100 



150 



150 



//V/V 


*100% Tested For DASH 8 
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SPECIFICATIONS 


ELECTRICAL CHARACTERISTICS (Each Side) 
V+ = +15.0V, V- = -15.0V 






HA-2730 





HA-2735 







- 550 c to +I 25 OC 




O^C to + 75 OC 





*SET= 1-5/2A 

ISET = 15AA 

ISET= L5AA 

ISET= 15AA 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 







■ 






■ 


^Offset Voltage 

250c 


2.0 

3.0 


2.0 



2.0 

5.0 


2.0 


mV 


Full 



5.0 






7.0 




mV 

*0ffset Current 

25 OC 


0.5 

3.0 


1.0 

10 


0.5 

5.0 


1.0 

10 

nA 


Full 



7.5 



20 



7.5 



20 

nA 

^Bias Current 

25 OC 


2.0 

5.0 


8.0 

20 


2.0 

10 


8.0 

30 

nA 


Full 



10 



40 



10 



40 

nA 

Input Resistance 

25 OC 


50 



5 



50 



5 


mP 

Input Capacitance 

25 OC 


3.0 



3.0 






3.0 


pF 

TRANSFER CHARACTERISTICS 




■ 

■ 


■ 

m 


■ 

■ 


■ 


* Large Signal Voltage Gain (Notes 3 & 9) 

25 OC 

40K 

100K 


I3i 

120K 



100K 


ii 

120K 

■ 

V/V 


Full 

25K 


H 

M 


■ 

m 



m 


■ 

v/v 

^Common Mode Rejection Ratio (Note 4) 

25 OC 

Full 

80 

90 

■ 

80 

90 

■ 

74 

90 

■ 

74 

90 

■ 

dB 

dB 

OUTPUT CHARACTERISTICS 















*0utput Voltage Swing (Note 3) 

25 OC 

+ 12 

±13.5 


+12 

±13.5 


+12 

±13.5 


+12 

±13.5 


V 

Full 




+10 



+10 



+10 



V 

Output Current (Note 5) 

25 OC 


±0.5 



±5.0 



±0.5 



±5.0 


mA 

Output Resistance 

25 OC 


2K 



500 



2K 



500 


Q 

Output Short-Circuit Current 

25 OC 


m 



19 






19 


mA 

TRANSIENT RESPONSE 

Rise Time (Note 6) 

25 OC 


2.0 



0.2 



2.0 



0.2 



Overshoot (Note 6) 

25 OC 


5 



15 



5 



15 


% 

Slew Rate (Note 7) 

25 OC 


0.1 



0.8 



0.1 



0.8 

1 

1 

V//is 

POWER SUPPLY CHARACTERISTICS 















^Supply Current (Each Amp) 

25 OC 


20. 



210 



20 



210 



Full 



25 



250 



25 



250 


* Power Supply Rejection Ratio (Note 8) 

Full 

100 

i 


100 



150 



150 






NOTES: 1 . For supply voltages less than ±1 5.0V, the absolute maximum input voltage is equal to supply voltage. 
2. Derate at 4.7mW/°G at ambient temperatures above 68°C. 

'^SUPPLY = *3.0V Vsupply = ±15.0V IseT=''-5MA Iset=''5MA 

3. T = +25°C and Full 

T = +25°C RL=75Kn 

Rl = bkST 

— 

T = Full Rl=75KJ2 

Rl = 75Kn 

4. Vcm=A1-5V 

Vqm = ±5.0V 


5. Vq = ±2.0V 

r- — 

Vo = 110.0 V 



'Ll, ^ 1 400m\/^ ~ ^ ^ 


7 . Vq = i2.0V 

Vo = =t10.0V RRl = 20K 

Rl=5K 

8. AV = ±1.5V 

Av = 15.0V 


9.- Vq = ±1.0V 

*100% Tested For DASH 8 

Vq = 110.0V 
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HARRIS 

—/L/L/lg SEMICONDUCTOR 
■ IjH ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

HA-2900/04/05 

Chopper Stabilized 
Operational Amplifier 



FEATURES 

DESCRIPTION 

• OFFSET VOLTAGE DRIFT 0.2/uV/oC 

• OFFSET CURRENT DRIFT IpA/OC 

• OPEN LODP GAIN BxIQS 

• BANDWIDTH SMHz 

• SLEW RATE 2.5V/iUs 

• TRUE DIFFERENTIAL INPUTS 

HA-2900/29C4/2905 are monolithic chopper-stabilized opera- 
tional amplifiers that employ dielectric isolation achieving super- 
ior offset drift, extremely low input currents and excellent AC 
performance. Input drift is characterized by offset voltage drift 
of 0.2 ju V/OC and offset current drift of 1pA/0C. Initial offset 
voltage is only 20 /uV while offset current is 50pA. These input 
specifications make HA-2900/2904/2905 ideally suited to high 
accuracy applications such as high-gain DC instrumentation, and 
precision integration. The amplifiers can be used to replace 
other op amps in designs where much lower errors are required 
without external adjustments. SMHz gain-bandwidth product 

APPLICATIONS 

makes HA-2900/2904/2905 valuable for processing wide band 
signals as well as for low frequency measurements. 

• HIGH-GAIN DC INSTRUMENTATION 

• HIGH-ACCURACY WEIGHING EQUIPMENT 

• BIOMEDICAL AMPLIFIERS 

• PRECISION INTEGRATORS AND TIMERS 

In addition to offering high-accuracy performance, these "chop- 
pers"* also offer versatility by virtue of their symmetrical, dif- 
ferential inputs which permit operation in any op amp config- 
uration - inverting, non^inverting or balanced. These devices 
require only three external capacitors for proper operation. 

HA-2900 is guaranteed over -550C to +1250C; HA-2904 

operates from -250C to +85“C; HA-2905 operates from 0°C 
to + 750 C. All devices are available in a hermetically sealed 
metal can. 

PINOUT AND SUGGESTED HOOKUP 

FUNCTIONAL DIAGRAM 


Package Code 2E 


Top View 



L 

♦ 


I ^ I I s.h^sH- 
• ^,(>-1-- » 


I t 

J_X L-| 

TlMtNG • 
• MULTlVIBHATOfl • 

~L- — o— — *1 


CAUTION; These devices are sensitive to electrostatic discharge. 
Users should follow 1C Handling Procedures- 


SEE PAGES 1022-1025 FOR PACKAGE SELECTION GUIDE 
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ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 
Differential Input Voltage (Note 1) 

Output Current/Full Short Circuit Protection 
Internal Power Dissipation 


Operating Temperature Range 


Output Current/Full Short Circuit Protection Storage Temperature Range 

Internal Power Dissipation 300mW* 

*Derate by B.6mW/°C above +105°C 


ELECTRICAL CHARACTERISTICS 

Test Conditions: Cl = C2 = 0.1/iF, C3 = IBOOpF, Vg^ppiy = +15. OV unless otherwise specified. 


-550C<Ta<+1250C (HA-2900) 
- 250 c <Ta <+85°C (HA-2904) 
0°C <Ta <+750C(HA-2905) 
-65°C <Ta<+150OC 


PARAMETER 

INPUT CHARACTERISTICS 
* Offset Voltage 

Offset Voltage Average Drift 
*Bias Current 

^Offset Current 

Offset Current Average Drift 
Input Resistance 
Input Capacitance 
Common Mode Range 


TRANSFER CHARACTERISTICS 
^Large Signal Voltage Gain (Note 2) 

Chopper Frequency 

*^Common Mode Rejection Ratio (Note 3) 

Gain Bandwidth Product (Note 4) 

OUTPUT CHARACTERISTICS 
^Output Voltage Swing (Note 2) 

''Output Current 

Output Resistance 

Full Power Bandwidth (Note 5) 


TRANSIENT RESPONSE 
(NOTES 2, 8, and 9) 

Rise Time (Note 6) 

Overshoot (Note 6) 

Slew Rate (Note 5) 

POWER SUPPLY CHARACTERISTICS 
''Supply Current 

^Supply Voltage Range 

"Power Supply Rejection Ratio (Note 7) 


HA-2900 
-55°C to +125°C 
I. I TYP. I MAX. 


HA 2904 

-25°C to +85'>C 


HA-2905 
0°C to -r750C 


MIN. 

TYP. 


20 


0.3 


150 


50 


1 


100 


10 

. ±10 


106 

5x10^ 


750 

120 

160 


3 

±10 

±12 

±10 

200 


40 


MIN. ■ TYP, MAX. I MIN. TYP. I MAX. I UNITS 


50 

0.2 0.4 


fiy 

80 /7V 




750 

130 160 


±10 ±12 
±10 ' 



-^25°C 

+25°C 

-|■250C 


200 

20 

2.5 


200 

20 

2.5 


200 

20 

2.5 

-h25°C 


3.5 

5.0 

3.5 

5.0 

3.5 

Full 

±12 


±20 ±10 


±20 ±12 


Full 

120 

160 

130 

160 

120 

160 


NOTES; 1. Input terminals should be protected against static 
discharge during handling and Installation. Input 
voltage should never exceed supply voltages. 

2. Rl = 2K 

3. VcM = ±5 OV 

4. Ay = 10 


5. Vq = ±10V 

6. Vo = ±200mV 

7. £kVs = ±5V 

8. Cl = 50pF 

9. Ay = -t-l See transient response test 
circuits and waveforms, page 4. 


100% Tested For DASH 8 
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HARRIS 

-yL/L/lM SEMICONDUCTOR 
■ ■ PRODUCT^ DIVISION 

A DIVISION OF HAHniS CORPORATION 

HA-4602/4605 

High Performance 


Quad Operational Amplifier 


FEATURES 

• 

LOW OFFSET VOLTAGE 

0.3 mV 

• 

HIGH SLEW RATE 

±4V//ns 

• 

WIDE BANDWIDTH 

8MHz 

• 

LOW DRIFT 

2/iV/oC 

• 

FAST SETTLING (0.01%, 10V STEP) 

4.2/us 

• 

LOW POWER CONSUMPTION 

35mW/AMP 

• 

SUPPLY RANGE 

±5V TO ±20V 

APPLICATIONS 

• 

HIGH Q, WIDE BAND FILTERS 


• 

INSTRUMENTATION AMPLIFIERS 


• 

AUDIO AMPLIFIERS 


• 

DATA ACOUISITION SYSTEMS 


• 

INTEGRATORS 


• 

ABSOLUTE VALUE CIRCUITS 


• 

TONE DETECTORS 


PINOUT 

Package Code 4U 

TOP VIEW 



DESCRIPTION 


The HA-4602 and HA-4605 are high performance dielec- 
trically isolated monolithic quad operational amplifiers with 
superior specifications not previously available in a quad 
amplifier. These amplifiers offer excellent dynamic perform- 
ance coupled with low values for offset voltage and drift, 
input noise voltage and power consumption. 

A wide range of applications can be achieved by using the 
features made available by the HA-4602/4605. With wide 
bandwidth (8MHz), low power (35mW/amp), and internal 
compensation, these devices are ideally suited for precision 
active filter designs. For audio applications these amplifiers 
offer low noise (8nV/^ Hz) and excellent full power band- 
width (60kHz). The HA-4602/4605 is particularly useful 
in designs requiring low offset voltage (O.SmV) and drift 
(2 juV/oC), such as instrumentation and signal conditioning 
circuits. The high slew rate (4\//jUs) and fast settling time 
(4.2 )U s to 0.01%, 10V step) makes these amplifiers useful 
components in fast, accurate data acquisition systems. 

The HA-4602 and 4605's are available in 14 pin CERDIP 
packages which are interchangeable with most other quad op 
amps. HA-4602 is specified from -55hC to +1250C, and 
HA-4605 is specified over O^C to +750C range. 


SCHEMATIC 















SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 

Ta = +25°C Unless Otherwise Stated 

Voltage Between V+ and V- Terminals 

40.0V 

Power Dissipation (Note 4) 

Operating Temperature Range 

880mW 

Differential Input Voltage 

±7V 

HA-4602-2 

-550C<Ta<+1250C 

Input Voltage (Note 2) 

±15.0V 

HA-4605-5 

0°C<Ta <+750C 

Output Short Circuit Duration (Note 3) 

Indefinite 

Storage Temperature Range 

-65OC<Ta<+150OC 


ELECTRICAL CHARACTERISTICS 


V+= 15V, V- = -15V 

HA-4602-2 
-55°C to + 125 OC 

HA-4605-5 

0°C to + 75 OC 


.PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 









* Offset Voltage 

+25OC 


0.3 

2.5 


0.5 

3.5 

mV 


Full 



3.0 



4.0 

mV 

Av. Offset Voltage Drift 

Full 


2 



2 


/iV/Oc 

* Bias Current 

+25‘>C 


130 

200 


130 

300 

nA 


Full 



325 



400 

nA 

* Offset Current 

+25“C 


30 

75 


30 

100 

nA 


Full 



125 



120 

nA 

Common Mode Range 

Full 

±12 



±12 



V 

Input Noise Voltage (f = IKHz) 

+25“C 


8 



8 


nV^z 

Input Resistance 



500 



500 


xn 

TRANSFER CHARACTERISTICS 









* Large Signal Voltage Gain (Note 5) 

Full 

100K 

250K 


75K 

250K 


V/V - 

‘Common Mode Rejection Ratio (Note 9) 

Full 

86 



80 



dB 

Channel Separation (Note 6) 

+25“C 


-108 



-108 


dB 

Small Signal Bandwidth 

+2500 


8 



8 


MHz 

OUTPUT CHARACTERISTICS 









* Output Voltage Swing (Rl = lOK) 

Full 

±12 

±13 


±12 

±13 


V 

(Rl = 2K) 

Full 

±10 

±12 


±10 

±12 


V 

Full Power Bandwidth (Note 5) 

+25°C 


60 



60 


KHz 

Output Current (Note 7) 

Full 

±10 

±15 


±8 

±15 


mA 

Output Resistance 

+2500 


200 



200 


n 

TRANSIENT RESPONSE (Note 8) 









Rise Time 

+25°C 


50 



50 


ns 

Overshoot 

+25'’C 


30 



30 


% 

Slew Rate 

+25°C 


±4 



±4 


V/^s 

Settling Time (Note 10) 



4.2 



4.2 



POWER SUPPLY CHARACTERISTICS 









'Supply Current (I"'’ or 1") 

+25®C 


4.6 

5.5 


5.0 

6.5 

mA 

* Power Supply Rejection Ratio (Note 9) 

Full 

86 



80 



dB 


*100% tested for HA 1-4602-8 



®IC MASTER 1979 


999 


Harris Semiconductor 



Harris Semiconductor 


nn HARRIS 

-/L/iyiS SEMICONDUCTOR 
■ IIIB ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

PRELIMINARY 

HA-4622/4625 

Wide Band, High Performance 
Quad Operational Amplifier 


1 FEATURES 

DESCRIPTION 1 


a 

< 

111 

35 


• Wide Gain Bandwidth Product 70IVIHz 

• High Slew Rate ±20V/jUs 

• Low Offset Voltage 0,3V 

• Fast Settling (0.01%, lOV Step) 2.5^s 

• Total Harmonic Distortion <.01% to SOkHz 


• Low Drift 

• Low Power Consumption 

• Supply Range 


APPUCAT/ONS 


• High Q Wide Band Filters 

• Pulse Amplifiers 

• Audio Amplifiers 

• Data Acquisition Systems 

• Absolute Value Circuits 

• Video and R.F. Amplifiers 


2;;V/0C 
35mW/Amp 
±5V to ±20V 


The HA-4622 and HA-4625 are wide band quad operational amplifiers 
featuring high slew rate, wide bandwidth and fast settling time speci- 
fications complemented by low input offset voltage, low drift and 
input noise voltage. 

These dielectrically isolated devices are optimized to offer excellent 
features suitable for applications where a gain of 10 or greater is to be 
used. The 35mW/amp and a 70MHz gain-bandwidth-product make 
these monolithic amplifiers valuable components for many active filter 
circuits. HA-4622/4625 offer 0.3mV offset voltages and 2 
offset voltage drift for very accurate signal conditioning designs. In 
high performance audio applications, these amplifiers deliver 260kHz 
full power bandwidth and 8nV/ yj Hz noise voltage. For fast accurate 
data acquisition systems HA-4622/4625 offer 20V/ jus settling time 
to 0.01% using a lOV output step. 

HA-4622 and HA-4625 are available in 14 pin CERDIP packages and 
are interchangeable with most other quad op amps. HA-4625 is also 
available in chip form. The HA-4622 specifications are given for op- 
eration from -550C to +125^0 while HA-4625 is specified for oper- 
ation over the O^C to +750C range. 


PINOUT 


SCHEMATIC 
















SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


T/\ = + 250 C Unless Otherwise Stated 


Power Dissipation (Note 4) 



880mW 

Voltage Between V+ and V- Terminals 

40.0V 

Operating Temperature Range 




Differential Input Voltage 

±7V 

HA-4622-2 

-550C 

Ta 

+1250C 

Input Voltage (Note 2) 

+15.0V 

HA-4625-5 

o 

O 

o 

Ta 

+750C 

Output Short Circuit Duration (Note 3) 

Indefinite 

Storage Temperature Range 

-650C 

Ta 

+150OC 


ELECTRICAL CHARACTERISTICS 


V+ = 15V,V- = -15V 

HA-4622-2 
- 550 c to +T 250 C 

HA^625-5 

OOC to + 750 C 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 









*0ffset Voltage 

+250C 


0.3 

2.5 


0.5 

3.5 

mV 


Full 



3.0 



4.0 

mV 

Av. Offset Voltage Drift 

Full 


2 



2 


PV/OC 

*Bias Current 

+250C 


130 

200 


130 

300 

nA 


Full 



325 



400 

nA 

*0ffset Current 

+250C 


30 

75 


30 

100 

nA 


Full 



125 



120 

nA 

Common Mode Range 

Full 

±12 



±12 



V 

Input Noise Voltage (f = 1kHz) 

+250C 


8 



8 


nV/yiTz 

Input Resistance 

+250C 


500 



500 


KQ, 

TRANSFER CHARACTERISTICS 









*Large Signal Voltage Gain (Note 5) 

Full 

100K 

250K 


75K 

250K 


v/v 

*Common Mode Rejection Ratio (Note 6) 

Full 

86 



80 



dB 

Channel Separation (Note 7) 

+250C 


-108 



-108 


dB 

Gain Bandwidth Products (Note 8) 

+250C 


70 



70 


MHz 

OUTPUT CHARACTERISTICS 









*0utput Voltage Swing (Rl = 10K) 

Full 

±12 

±13 


±12 

±13 


V 

(RL = 2K) 

Full 

±10 

±12 


±10 

±12 


V 

Full Power Bandwidth (Note 5 8i 9) 

+250C 

150 

260 


130 

260 


kHz 

Output Current (Note 10) 

Full 

±10 

±15 


±8 

±15 


mA 

Output Resistance 

+250C 


200 



200 


n 

TRANSIENT RESPONSE (Note 11) 









Rise Time 

+250C 


38 



38 


ns 

Overshoot 

+250C 


45 



45 


% 

Slew Rate 

+250C 

±12 

±20 


±11 

±20 


V/)Js 

Settling Time (Note 12) 

+250C 


2.5 



2.5 


Ids 

POWER SUPPLY CHARACTERISTICS 









*Supply Current (1+ or I-) 

+250C 


4.6 

5.5 


5.0 

6.5 

mA 

*Power Supply Rejection Ratio (NOTE 6) 

Full 

86 



80 



dB 


*100% tested for HA1-4622-8 



NOTES: 


1. Absolute maximum ratings are limiting values, applied individ- 
ually, beyond which the serviceability of the circuit may be 
impaired. Functional operability under any of these condi- 
tions is not necessarily implied. 

2. For supply voltages<i1 5V, the absolute maximum input volt- 
age is equal to the supply voltage. 

3. Any one amplifier may be shorted to ground indefinitely. 

4. Derate 5. 8mW/OC above T,£^ = +25OC. 

5. ^OUT “ “ lOV, R = 2K. 

6. V = ± 5.0V. 

7. Channel separation value is referred to the input of the ampli- 
fier. Input test conditions are; f = lOkHz; V||\j = 200mV 


peak to peak; Rs = IK H ■ (Refer to Channel Separation vs. 
Frequency Curve for test circuits.) 

8. Av = 10; R|_ = 2K; C|_<10pF. 

9. Full power bandwidth is guaranteed by equation: 

- ...... Slew Rate 

Full power bandwidth 

2 TT VPeak 

10. Output current is measured with VquT “ iSV. 

11. Refer to Test Circuits section of the data sheet. 

12. Settling time is measured to 0.01% of final value for a 1 volt 
input step, and Ay = -10. 
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L Harris Semiconductor 


nn HARRIS 

SEMICONDUCTOR 
■ IHII ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

HA-4741 


Quad Operational Amplifier 



FEATURES 

•SLEW RATE 

1.6V//us(TYP.) 

• BANDWIDTH 

3.5MHz (TYP.) 

• INPUT VDLTAGE NOISE 

9nV(/H7 (TYP.) 

* INPUT OFFSET VOLTAGE 

0.5mV (TYP.) 

• INPUT BIAS CURRENT 

BOnA (TYP.) 

• SUPPLY RANGE 

• NO CROSSOVER DISTORTION 

• STANDARD QUAD PIN-OUT 

±2V TO +20V 

APPLICATIONS 

• UNIVERSAL ACTIVE FILTERS 


• D3 COMMUNICATIONS FILTERS 


• AUDIO AMPLIFIERS. 


• BATTERY-POWERED EQUIPMENT 


PINOUT 


DESCRIPTION 


The HA-4741, which contains four amplifiers on a monolithic 
chip, provides a new measure of performance for general purpose 
operational amplifiers. Each amplifier in the HA-4741 has 
operating specifications that equal or exceed those of the 741- 
type amplifier in all categories of performance. 

HA-4741 is well suited to applications requiring accurate signal 
processing by virtue of its low values of input offset voltage 
(O.bmV), input bias current (BOnA) and input voltage noise 
(9nV/ /Hz at 1kHz). S.BMHz bandwidth, coupled with high 
open-loop gain, allow the HA-4741 to be used in designs requir- 
ing amplification of wide band signals, such as audio amplifiers. 
Audio application is further enhanced by the HA-4741's neg- 
ligible output crossover distortion. These excellent dynamic 
characteristics also make the HA-4741 ideal for .a wide range of 
active filter designs. Performance integrity of multi-channel 
designs is assured by a high level of amplifier-to-amplifier 
isolation (108dB at 1kHz). 

A wide range of supply voltages (i2V to ±20\/) can be used to 
power the HA-4741, making it compatible With almost any 
■ system including battery-powered equipment. 

The HA-4741 has guaranteed operation over -550C to +1250C 
and can be furnished to meet Ml L-STD-883 (HA-4741-8). 
The HA-4741-5 is guaranteed over 0°C to +75°C and is avail- 
able in ceramic and plastic dual-in-line packages and in dice 
form. 


SCHEMATIC 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Ta = +25°C Unless Otherwise Stated 
Voltage Between V+ and V- Terminals 

40.0V 

Power Dissipation (Note 3) 
Operating Temperature Range 

880mW 

Differential Input Voltage 

+ 30.0V 

HA-4741-2 

-550C<Ta< + 1250C 

Input Voltage (Note 1) 

± 15.0V 

HA-4741-5 

0OC<Ta<+75OC 

Output Short Circuit Duration (Note 2) 

Indefinite 

Storage Temperature Range 

-65OC<Ta<+150OC 


ELECTRICAL CHARACTERISTICS 


V+ = 15V, V- = - 15V 

PARAMETER 

TEMP, 

HA 4741-2 

- 550 c to+1250C 



HA-4741-5 

0OCto-r75OC 

UNITS 

MIN. 

TYP 

MAX. 

MIN. 

TYP. 

MAX. 

INPUT CHARACTERISTICS 





■ 




* Offset Voltage 

+250C 


0.5 

3.0 


1.0 

5.0 

mV 


Full 


4.0 

5.0 


5.0 

6.5 

mV 

Av. Offset Voltage Drift 

Full 


5 



5 


pV/oC 

* Bias Current 

-r250C 


60 

200 


60 

300 

nA 


Full 



325 



400 

nA 

* Offset Current 

+250C 


15 

30 


30 

50 

nA 


Full 



75 



100 

nA 

Common Mode Range 

Full 

±12 



112 



V 

Differential Input Resistance 

-r250C 


5 



5 


MS'2 

Input Noise Voltage (f = IKHz) 

-^250C 


9 



9 


nV/yRT 

TRANSFER CHARACTERISTICS 









* Large Signal Voltage Gain (Note 4) 

-^250C 

50K 

100K 


25K 

50 K 


V/V 


Full 

25K 



15K 



V/V 

* Common Mode Rejection Ratio (Note 8) 

-•■250C 

80 



80 



dB 


Full 

74 



74 



dB 

Channel Separation (Note 5) 

-f250C 


-108 



-108 


dB 

.Small Signal Bandwidth 

-t-250C 


3.5 



3.5 


MHz 

• 

OUTPUT CHARACTERISTICS 








. 

* Output Voltage Swing (Rl = 10K) 

Full 

+ 12 

±13.7 


±12 

±13.7 


V 

(Rl = 2K) 

Full 

+ 10 

±12.5 


±10 

±12.5 


V 

Full Power Bandwidth (Note 4) 

+250C 


25 



25 


KHz 

Output Current (Note 6) 

Full 

+5 

±15 


±5 

±15 


mA 

Output Resistance 

+250C 


300 



300 


Q. 

TRANSIENT RESPONSE (Note 7) 









Rise Time 

■t250C 


75 



75 


ns 

Overshoot 

+250C 


25 



25 


% 

Slew Rate 

+250C 

. 

±1,6 



±1.6 


V/ps 

POWER SUPPLY CHARACTERISTICS 









* Supply Current (I'*' or H 

+250C 



5.0 



7,0 

mA 

* Power Supply Rejection Ratio (Note 8) 

Full 

80 



80 



dB 



NOTES: 1. For supply voltages less than i 1 5 V, the absolute 

maximum input voltage is equal to the supply 
voltage. 

2. One amplifier may be shorted to ground indefinitely. 

3. Derate 5.8mW/OC above = +25°C. 

*100% Tested for DASH 8. 


VoUT = ^0, Rl = 2K 
5, Referred to input; f = 1 OKHz, Rg = 1 K 
'^OUT ^ - “'0 

7. See puise response characteristics 

8. AV = +5.0V 
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PERFORMANCE CURVES 


V+ = +15V, V- = - 15V, Ta = +250C 
Unless Otherwise Stated. 


OUTPUT VOLTAGE SWING 
VS. FREQUENCY 


OPEN LOOP FREQUENCY RESPONSE 


ilifiSiiilWIIIIItM 

i:. 

aiiiHiiMiiir 

IBiSlllll 



iiillllHBiSiilllllilllli 


llllllMHit 




inifiiil 

■iiiitii7«aiiciSiiiai:nilllllMM|llllll| 


nmiiiiNiiiKSBiflilliil 

niiiililBiiinjiiMiiiiil!! 

l■IIIIIIIGWallEE 6 GB!■■llllllll 


II — ■■■■III — ■■mil — ■■Hit- 1 


iiniiiiiiiiiiiii , 

ilium 


NORMALIZED AC PARAMETERS 
VS. SUPPLY VOLTAGE 


NORMALIZED AC PARAMETERS 
VS. TEMPERATURE 


INPUT NOISE VS. FREQUENCY 


SMALL SIGNAL BANDWIDTH AND PHASE 
MARGIN VS. LDAD CAPACITANCE 


■■ 

HM| 

Hi 

■■■ 

Hi 

HHHI 

■■ 

■Hll 




1 

1 

1 


Jllllll 

Mr 
Ml 
MliSWI 
!illlK!l 


■milllKIIIIIHimilllHBIIIIHH 


MHiiHHiniiiai 

nmnniyiiiHr 

MIIIIIMIIIIillll 
MIIIHI 


lainiiiHiiiiiiiH 

iSiiSS!!Mllllllir 


LOAD CAPACITANCE -pF 
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PBBFOmANCE CURVES (cont'd.) 


CHANNEL SEPARATION VS. FREQUENCY 


MAXIMUM OUTPUT VOLTAGE 
SWING VS. LOAD RESISTANCE 




LOAD RESISTANCE - OHMS 


INPUT BIAS AND OFFSET CURRENT 
VS. TEMPERATURE 


POWER CONSUMPTION 
VS. TEMPERATURE 




PULSE RESPONSE 


TRANSIENT RESPONSE/SLEW 
RATE CIRCUIT 



SLEW RESPONSE 
(Volts; 5''/Div, Time: SjUVDiv) 


B 

■■■ 

MMUi 

m 

MM 

BS 

B 

miiiiiiii 

WMk 

mm 

mm 

in 


H 

■H 

SBI 



TRANSIENT RESPONSE 
(Volts: lO’^v/Div , Time: 100"s/Div) 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


PRELIMINARY 

HA-5100/5105 

Wideband, JFET Input, 
Operational Amplifier 


ec 

< 

u 

z 



TYPICAL PERFORMANCE PARAMETERS 

• Low Input Offset Voltage 

0.5mV 

• Low Offset Drift 

5ijV/oC 

• Low Input Bias Current 

50pA 

• Large Voltage Gain 

150K V/V 

• Wide Bandwidth 

18MHz 

• High Slew Rate 

8V//Ltsec 

• Fast Large Signal Settling Time 

L. 

1.7^sec 

APPLICATIONS 

• Precision, High Speed, Data Acquisition Systems 

• Precise Signal Generation 


• Pulse Amplification 



GENERAL DESCRIPTION 


The HA-5100/5105 are monolithic wideband operational 
amplifiers manufactured with FET/Bipolar technologies 
and dielectric isolation. Precision laser trimming of the in- 
put stage complements the amplifier high frequency ca- 
pabilities with excellent input characteristics. 

These devices feature superior bandwidth, high slew rate, 
very low input offset voltage, very low input bias current, 
extremely high input impedance and fast settling time. There- 
fore, these amplifiers are most suitable for precision, high 
speed data acquisition system designs and for a wide variety 
of signal conditioning applications.* 

*-2 denotes a range of -550C to 125^0 and -5 denotes a 
QOC to 70OC range. 


PINOUT 



SCHEMATIC DIAGRAM 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

+40V 
±40V 

Full Short Circuit Protection 
300mW 
-65OCto+150oC 


ELECTRICAL CHARACTERISTICS 


Voltage Between V+ and V- 
Differential Input Voltage 
Peak Output Current 
Internal Power Dissipation 
Storage Temperature Range 



HA-5100-2 
-550c to+125oC 

HA-5100-5 

OOC to+70OC 

HA-5105-5 

0OCto+70OC 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 












Offset Voltage 

+250C 


0.5 

1.0 


0.5 

1.0 


0.5 

1.5 

mV 


Full 


0.50 

2.0 


0.50 

2.0 


0.75 

3.5 

mV 

Offset Voltage Average Drift 

Full 


5 



10 



15 


pV/oC 

Bias Current 

+250C 


20 

50 


20 

50 


50 

100 

pA 


Full 


5 

10 



10 


10 

20 

nA 

Offset Current 

+250C 


2 

10 


2 

10 


5 

50 

pA 


Full 


2 

5 


2 

5 


5 

10 

nA 

Input Resistance 

+250C 


IOI2 



IOI2 



IOI2 


n 

Common Mode Range 

Full 

±10 

±11 


±10 

±11 


±10 

±10.5 


V 

TRANSFER CHARACTERISTICS 












Large Signal Voltage Gain (Note 1) 

+250C 

75K 

150K 


75K 

150K 


50K 

TOOK 


v/v 


Full 

60K 

100K 


60K 

100K 


40K 

80K 


v/v 

Common Mode Rejection Ratio 

Full 

86 

94 


86 

94 


80 

86 


dB 

Gain Bandwidth Product at Ay = 10 

Full 


18 



18 



18 


MHz 

OUTPUT CHARACTERISTICS 












Output Voltage Swing (Note 2) 

+250C 

±12 

±13 


±12 

±13 


±11 

±12 


V 


Full 

±12 

±13 


±12 

±13 


±11 

±12 


V 

Short Circuit Output Current (Note 3) 

Full 

±10 

±15 


±10 

±15 


±8 

±15 


mA 

Full Power Bandwidth (Note 4) 

+250C 

100 

150 


100 

150 


80 

125 


kHz 

Output Resistance (Note 5) 

+250C 


30 



30 



40 



TRANSIENT RESPONSE 












Rise Time (Note 6) 

+250C 


15 



15 



20 


nsec 

Slew Rate (Note 7) 

+250C 

6 

8 


6 

8 ■ 


5 

8 


V/pisec 

Settling Time (Note 8) 

. 

+250C 


1.7 



1.7 



2.0 


jusec 

POWER SUPPLY CHARACTERISTICS 












Supply Current 

Full 


5 

7 


5 

7 


6 

8 

mA 

P.S.R.R. 

Full 

86 

100 


86 

100 




80 

94 


dB 



NOTES; 1. RL = 2Kn ^3. VquT = OV 6. V|n = lOOmV 7. RL = 2Kr2 

2. Rl = 10K *4. R|_ = 2K RL = 2Kn Cl = 50pF 

5. Cl = Open Loop Cl = 50pF 

*Full power bandwidth guarranteed based on slew rate measurement using FPBW = ^^^/2'7TVpeal< 


8. To 0.1% 
VOUT = '■0'^ 
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— /1 ./L/ 1" SEMICONDUCTOR 
■ ■■ ■ PRODUCTS DIVISION 


PRCLIMINAKY 


HA-5110/5115 

Wideband, JFET Input, 
Uncompensated, 
Operational Amplifier 


tc 

< 

u 

z 


FEATURES 

0 

WIDE GAIN BANDWIDTH 

. . 60MHz 


HIGH SLEW RATE 

. SOV/jus 

• 

SETTLING TIME 

. . 850ns 

• 

POWER BANDWIDTH 

. 800KHZ 

* 

OFFSET VOLTAGE 

. . 0.5mV 

• 

BIAS CURRENT 

. . . 50pA 

APPLICATIONS 

• 

VIDEO AND RF AMPLIFIERS 


• 

DATA ACQUISITION 


• 

PULSE AMPLIFIERS 


• 

PRECISION SIGNAL GENERATION 


PINOUT 


DESCRIPTION 


HA-5110/5115 are wideband, uncompensated, operational ampli- 
fiers manufactured with FET/Bipolar technologies and dielectric 
isolation. These monolithic amplifiers feature superior high fre- 
quency capabilities further enhanced by precision laser trimming of 
the input stage to provide excellent input characteristics. These 
devices are controlled at closed loop gains greater than 10 without 
compensation. 

With excellent dynamic and input characteristics, HA-5110/5115 
are well suited for many wideband, pulse, and video applications. 
These amplifiers are ideal components for video and RF circuitry 
requiring up to 60MHz gain-bandwidth-product and SOOKHz power 
bandwidth. bOV/yUS slew rate and 850ns settling time make these 
devices useful in pulse amplification and data acquisition designs. 
HA-51 10/51 T5's 0.5mV offset voltage, lOpA offset current, and 
extremely high impedance coupled with excellent AC parameters 
make these amplifiers ideal selections for accurate signal condition- 
ing designs. For applications requiring less critical input character- 
istics, HA-5115 is available in untrimmed form. 

HA-5110/5115 are available in metal can (TO-99) packages. Suffix 
-2 denotes a range to -550C to +1250C and -5 denotes a O^C to 
+ 750 C range. 


SCHEMATIC 














specifications 


ABSOLUTE MAXIMUM RATINGS 




Voltage Between V"*" and V" 

40V 

Internal Power Dissipation 

SOOmW 

Differential Input Voltage 

+40V 

Storage Temperature Range 

-650C to +150OC 

Peak Output Current Full Short Circuit Protection 




ELECTRICAL CHARACTERISTICS 



HA-5110-2 

-550Cto+1250C 

HA-5110-5 
OOCto +70OC 

HA-5115-5 

OOC to +70OC 


LIMITS 

LIMITS 

LIMITS 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 












Offset Voltage 

+250C 


0.5 

1.0 


0.5 

1.0 


0.5 

1.5 

mV 


Full 


0.50 

2.0 


0.50 

2.0 


0.75 

3.5 

mV 

Offset Voltage Average Drift 

Full 


5 



10 



15 


inV/oC 

Bias Current 

+250C 


20 

50 


20 

50 


50 

100 

pA 


Full 


5 

10 



10 


10 

20 

nA 

Offset Current 

+250C 


2 

10 


2 

10 


5 

50 

pA 


Full 


2 

5 


2 

5 


5 

10 

nA 

Input-Resistance 

+250C 


1012 



1012 



1012 


n 

Common Mode Range , 

Full 

±10 

±11 


±10 

±11 


±10 

±10.5 


V 

TRANSFER CHARACTERISTICS 












Large Signal Voltage Gain (Note 1) 

+250C 

75K 

150K 


75K 

150K 


50K 

100K 


V/V 


Full 

60K 

100K 


•60K 

100K 


40K 

80K 


V/V 

Common Mode Rejection Ratio 

Full 

86 

94 


86 

94 


80 

86 


db 

Gain Bandwidth Product 

Full 


60 



60 



50 


MHz 

OUTPUT CHARACTERISTICS 












Output Voltage Swing (Note 2) 

+250C 

±.12 

±13 


±^12 

±13 


±11 

±12 


V 


Full 

.i12 

±13 


±12 

±13 


±11 

±12 


V 

Output Current (Note 3) 

+250C 

ilO 

±15 


±10 

±15 


±8 

±15 


mA 

Full Power Bandwidth (Note 4) 

+250C 

625 

800 


625 

800 


550 

625 


KHz 

Output Resistance (Note 5) 

+250C 


30 



30 



40 



TRANSIENT RESPONSE 












Rise Time (Note 6) 

+250C 


20 



20 



20 


nsec 

Slew Rate (Note 7) 

+250C 

40 

50 


40 

50 


35 

40 


v/ptsec 

Settling Time (Note 8) 

+250C 


.85 



.85 



1.0 


sec 

POWER SUPPLY CHARACTERISTICS 












Supply Current P.S.R.R. 

Full 


5 

7 


5 

7 


6 

8 

mA 


+250C 

86 

100 


86 

100 


80 

94 


db 


NOTES; 


1. 

Rl = 2K12 ;Vout=iov 

5. 

Open Loop 

2. 

Ri_=iok^2 

6. 

V|N = 10 mV; Rl = 2K12 

3. 

VOUT = OV 


Cl= 50pF; Av = 10 

4. 

Rl = 2Kfi; Full Bandwidth 
guaranteed based on slew rate 

7. 

Rl = 2KS2 ; Cl = 50pF 
Av = 10 


measurement using 

8. 

To 0.1%; VouT = 10V; 


Slew Rate 

FPBW = — =r- 

2 7T Vpeak 


o 

II 

> 

< 
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SEMJCONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


PRELIMINARY 

HA-5190/5195 

Wideband, Fast Settling 
Operational Amplifiers 


FEATURES 


GENERAL DESCRIPTION 


• 

FAST SETTLING 

70ns 

• 

UNPARALLED SLEW RATE 

200V/JUS 

• 

WIDE GAIN-BANDWIDTH 

150MHz 

• 

POWER BANDWIDTH 

6.5MHz 

• 

LOW OFFSET VOLTAGE 

5mV 

• 

INPUT VOLTAGE NOISE 

15nV/yHz 

• 

MONOLITHIC BIPOLAR CONSTRUCTION 


1 APPLICATIONS 

• 

FAST, PRECISE D/A CONVERTERS 


• 

HIGH SPEED SAMPLE-HOLD CIRCUITS 


• 

PULSE AMPLIFIERS 


• 

WIDEBAND AMPLIFIERS 



SCHEMATIC 



HA-5190/5195 are monolithic operational amplifiers fea- 
turing an ultimate combination of speed, precision, and 
bandwidth. Employing monolithic bipolar construction 
coupled with dielectric isolation, these devices are capable 
of delivering an unparalled 200V/jUS slew rate with a settling 
time of 70ns (0.1%, 5V output step .) These truly differential 
amplifiers are designed to operate at gains > 5 without the 
need for external compensation. Other outstanding HA- 
5190/5195 features are 150MHz gain-bandwidth-product 
and 6.5MHz full power bandwidth. In addition to these 
dynamic characteristics, these amplifiers also have excellent 
input characteristics such as 5mV offset voltage and IbnV 
input voltage noise (at 1kHz). 

With 200V/ /zs slew rate and 70ns settling time, these devices 
make ideal output amplifiers for accurate, high speed D/A 
converters or the main components in high speed sample/ 
hold circuits. 150MHz gain-bandwidth-product, 6.5MHz 
power bandwidth, and 5mV offset voltage make HA-5190/ 
5195 ideally suited for a variety of pulse and wideband 
video amplifier applications. 

In temperature applications above +750C, a heat sink is 
required for HA-5190. THERMALLOY model 6011 or 
6012 is recommended. HA-5190 is specified over the 
-55^0 to +125^0 range while’ HA-5195 is specified from 
0OCto+75OC. 


PINOUT 



1010 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

35V 
6V 

50mA (Peak) 
1.5W (Peak) 

-550c < ta < +1250C 
Qoc < Ta < +750C 
-650C < Ta <+1500C 


ELECTRICAL CHARACTERISTICS VsuppLY =115 Volts; Rl = 200 ohms, Unless otherwise specified. 


Voltage between V+ and V- Terminals 
Differential Input Voltage 
Output Current 
Internal Power Dissipation 
Operating Temperature Range; (HA-5190) 
(HA-5195) 

Storage Temperature Range 



HA-5190 
- 550 c to+1250C 

HA-5195 

0oCto+75OC 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 









Offset Voltage 

+250C 


5.0 

6.0 


5.0 

6.0 

mV 


FULL 



10.0 



10.0 

mV 

Average Offset Voltage Drift 

FULL 


20 



20 


iUV/oC 

Bias Current 

+259C 


5 

15 


5 

15 

iuA 


FULL 



20 



20 


Offset Current 

+250C 


2 

4 


2 

4 



FULL 



6 



6 

ma 

Input Resistance 

+250C 


10 



10 


Kohms 

Input Capacitance 

+250C 


1.0 



1.0 



Common Mode Range 

FULL 

i5 



±5 



V 

Input Voltage Noise (f = 1kHz) 

+250C 

% 

15 



15 


nV/yRT 

TRANSFER CHARACTERISTICS 









Large Signal Voltage Gain (Note 1) 

+250C 

15K 

20K 


' 10K 

20K 


V/V 


FULL 

5K 



5K 



V/V 

Common-Mode Rejection Ratio (Note 2) 

FULL 

74 ■ 



74 



dB 

Gain-Bandwidth-Product (Notes 3 & 4) 

+250C 


150 



150 


MHz 

OUTPUT CHARACTERISTICS 









Output Voltage Swing (Note 1) 

FULL 

±5 

±6 


±5 

±6 


V 

Output Current (Note 1) 

+250C 

25 

30 


25 

30 


mA 

Full Power Bandwidth (Notes 1 & 7) 

+250C 


6.5 



6.5 


MHz 

TRANSIENT RESPONSE 

— 








Rise Time (Notes 5 & 6) 

+250C 


11 



11 


ns 

Overshoot (Notes 5 & 6) 

+250C 


8 



8 


% 

Slew Rate (Notes 1 & 5) 

+250C 


200 



200 


V/as 

Settling Time: (Notes 1 &5) 









5V Step to 0. 1% 

+250C 


70 



70 


ns 

5V Step to 0.01% 

+250C 


100 



100 


ns 

2.5V Step to 0.1% 

+250C 


50 



50 


ns 

2.5V Step to 0.01% 

+250C 


80 



80 


ns . 

POWER REQUIREMENTS 









Supply Current 

+250C 



33 



33 

mA 

Power Supply Rejection Ratio 

FULL 

70 



70 





dB 


1 NOTES; 1. Rl = 200n 

1 * Cl < lOpF 

i Vq = ± 5V 

2. Vcm = ±5V 

3. Vq < 90mV 

4. 20 dB Gain 

5. Ay = 5 

6. Vo= lOOmV 

7. Full power bandwidth guaranteed based on slew 1 

rate measurement using FPBW = S/R /2 vpeak. 1 
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Harris Semiconductor 


nn l-l>VIRRIS 

_yi.yiyi5 semiconductor 

HA-4900/4905 

■ m ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

Precision Quad Comparator 


flC 

< 

III 

z 


FEA TU RES 

• FAST RESPONSE TIME 

130ns 

• LOW OFFSET VOLTAGE 

2.0mV 

• LOW OFFSET CURRENT 

• SINGLE OR DUAL-VOLTAGE SUPPLY 

OPERATION 

• SELECTABLE OUTPUT LOGIC LEVELS 

lOnA 

• ACTIVE PULL-UP/PULL-DOWN OUTPUT 
CIRCUIT- NO EXTERNAL RESISTORS 
REQUIRED 

i 

! APPLICATIONS 

1 

1 

• THRESHOLD DETECTOR 


• ZERO-CROSSING DETECTOR 


• WINDOW DETECTOR 


• ANALOG INTERFACES FOR MICROPROCESSORS 

• HIGH STABILITY OSCILLATORS 


• LOGIC SYSTEM INTERFACES 


PIN OUT 


DESCRIPTION 


The HA-4900/4905 are monolithic, quad, precision compar- 
ators offering fast response time, low offset voltage, low 
offset current, and virtually no channel-to-channel crosstalk 
for applications requiring accurate, high speed, signal level 
detection. These comparators can sense signals at ground 
level while being operated from either a single +5 volt supply 
(digital systems) or from dual supplies (analog networks) up 
to +15 volts. The HA-4900/4905 contains a unique current 
driven output stage which can be connected to logic system 
supplies (VLQgjc+ and VLogic") make the output levels 
directly compatible (no external components needed) with 
any standard logic or special system logic levels. In com- 
bination analog/digital systems, the design employed in the 
HA-4900/4905 input and output stages prevents trouble- 
some ground coupling of signals between analog and digital 
portions of the system. 

These comparators' combination of features makes them 
ideal components for signal detection and processing in data 
acquisition systems, test equipment, and microprocessor/ 
analog signal interface networks. 

Both devices are available in 16 pin dual-in-line ceramic 
packages. The HA-4900 operates from -550C to +1250C 
and the HA-4905 operates over a O^C to +750C temper- 
ature range. 


SCHEMATIC 














ABSOLUTE MAXIMUM RATINGS (Note 1) 


Voltage Between V+ and V- 

33V 

Voltage Between VLogjc(+) and VLogic(-) 

18V 

Differential Input Voltage 

+15V 

Peak Output Current 

±50mA 

Internal Power Dissipation (Note 7, 8) 

580mW 

Storage Temperature Range 

-65oC<Ta<150OC 


ELECTRICAL CHARACTERISTICS 

V+ = +15.0V 
V- = -15.0V 
VLogic(+) = 5-OV 
^Logicf") “ GND. 

PARAMETER TEI 


INPUT CHARACTERISTICS 

* Offset Voltage (Note 2) 

* Offset Current 

* Bias Current (Note 3) 

Input Sensitivity (Note 4) 

* Common Mode Range 

250C 

Full 

250C 

Full 

250C 

Full 

250C 

Full 

Full 

TRANSFER CHARACTERISTICS 


Large Signal Voltage Gain 

250C 

Response Time (TpdgKNote 5) 

250C 

Response Time (TpdiXNote 5) 

250C 

OUTPUT CHARACTERISTICS 


* Output Voltage Level 


Logic "Low State” (VoL)(Note6) 

Full 

Logic "High State" (VQ^KNoteB) 

Full 

Output Current 


ISink 

Full 

(Source 

Full 


POWER SUPPLY CHARACTERISTICS 
Supply Current, lps(+) 

Supply Current, Ips(-) 

Supply Current, Ip^l Logic) 

Supply Voltage Range 
V+ 

V- 

^ Logic^'*') (Note 7) 

^ Logic^"^ (Note 7) 

*100% tested for HA1 -4900-8. 


HA-4900 
-550C to+1250C 
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Harris Semiconductor 


HARRIS 

_yL/iyi" SEMICONDUCTOR 
■ m ■ PRODUCTS DIVISION 

A DIVIStON OF HARRIS CORPORATION 

HA-4920/4925 

Preliminary 

High Speed Quad Comparator 


FEATURES 


DESCRiPTiON 


flC 

< 

u 

2 


• FAST RESPONSE TIME 

• LOW OFFSET VOLTAGE 

• STANDARD POWER SUPPLIES 

• ACTIVE PULL-UP/PULL-DOWN OUTPUT 
CIRCUIT - NO EXTERNAL RESISTORS 
REQUIRED 

• TTL AND ECL COMPATIBLE . 


APPLICATIONS 


• A/D CONVERTERS 

• THRESHOLD DETECTOR 

• ZERO-CROSSING DETECTOR 

• LOGIC SYSTEM INTERFACES 

• HIGH FREQUENCY OSCILLATORS 


HA-4920/4925 are monolithic, quad, high speed comparators offering 
a combination of speed, precision, and flexibility never before available 
in a quad comparator. 40ns response time and 2.0mV offset voltage 
makes these comparators ideally suited for precise signal level detec- 
tion and fast response times to large and small input signal levels. These 
dielectrically isolated devices employ unique input/output stages which 
prevent troublesome ground coupling inherent in combined analog/ 
digital systems. 

The flexibility/speed of HA-4920/4925 assures easy application in fast 
data acquisition systems, analog to logic interface networks, and test 
equipment. 

Both devices are available in 16 pin dual-in-line ceramic packages. 
The HA-4920 operates from -550C to +1250C and the HA-4925 oper- 
ates over a O^C to +750C temperature range. 


PINOUT 


SCHEMATIC 


QUAD COMPARATOR 





TOP VIEW 


NEGATIVE 
LINEAR SUPPLY 


SEE PAGES 1022-1025 FOR PACKAGE SELECTION GUIDE 
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SPECIFIC ATIONS 


ABSOLUTE MAXIMUM RATINGS 

40V 
IM 
±6V 
50mA 
500mW 
650C <Ta < 15000 


ELECTRICAL CHARACTERISTICS 


Voltage between V+and V- 

Voltage between VLogjc(+) and VLogjc(-) 

Differential Input Voltage 

Peak Output Current 

Internal Power Dissipation (Note 1) 

Storage Temperature Range 


V+ = +15.0V VLogic(+) = 5.0V 

V-= -15.0V VLogic(-) = GND 



HA-4920; 

- 550 C/+I 250 C 

HA-4925: 0OC/+75OC 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

Input Offset Voltage (Note 2) 

+250C 


2.0 

3.0 


4.0 

6.0 

mV 


Full 



4.0 



8.0 

mV 

Input Offset Current 

+250C 


1.0 

1.5 


1.5 

2.0 

Ma 


Full 



2.0 



3.0 


Input Bias Current 

+250C 


5.0 

6.0 


6.0 

8.0 

Ma 


Full 



8.0 



10.0 

Ata 

Input Sensitivity (Note 3) 

Full 


0.6 



0.6 


mV 

Common Mode Range (CMR) 

Full 

vcciu 



vcc±ii 


Vcci4.0 

V 

Large Signal Voltage Gain 

+250C 


25K 



25K 


V/V 

Response Time TpdO (Note 4) 

+250C 


35 



35 


ns 

Response Time Tpdl (Note 4) 

+250C 


30 



30 


ns 

Output Voltage Level (Note 5) 

Full 


.2 

.4 


.2 

.4 

V 

Output Voltage Level (Note 5) 

Full 

3.5 

4.2 


3.5 

4.2 


V 

Output Current Isink (Note 6) 

Full 

3.2 



3.2 



mA 

Output Current ISource (Note 6) 

Full 

3.2 



3.2 



mA 

Power Supply Current 1qc+ 

+250C 



22 



22 

mA 

Power Supply Current IcC- 

+250C 



30 



30 

mA 

Power Supply Current lLogic+ 

+250C 




8.0 




8.0 

mA 





1. Derate by 5.8mW/oc above = +75°C. 

2. Minimum differential input voltage requir- 
ed to ensure a defined output state. 

3. Input sensivity is the differential voltage requir- 
ed at the input to make the output change state, 
after the offset has been nulled. Rs<!loT2 . 


4. Tpd (1 ) conditions; lOOmV input step, -5mV overdrive. 
Tpd (0) conditions; -lOOmV input step, 5mV overdrive. 
Freq.Cii 1 KHz; Duty cycle ^50%; TTL Fan Out = 1; 
Inverting Input Driven. 

5. For Vqh and Vql- ~ 3.2mA, Isouce “ 3.2mA. 

6. Per comparator. 
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Harris Semiconductor 


PRELIMINARY 


FEATURES 


DESCRIPTION 


o MONOLITHIC CONSTRUCTION' 

• EXCELLENT TEMPERATURE STABILITY . . ±1ppm/0C 

• LOW NOISE . 100juVp_p 

• WIDE INPUT RANGE 12V to 20V 


The Harris HA-1600 is a monolithic, temperature regulated 
+ 10V precision voltage reference, packaged in a 14 pin DIP. The 
chip temperature is sensed and regulated by a high gain differ- 
ential amplifier to achieve a typical temperature coefficient of 
+1ppm/0C over the specified temperature range. 


OC 

< 

U 

z 


APPLICATIONS 


• EXTERNAL VOLTAGE REFERENCE FOR DATA CON- 
, VERTERS (D/A OR A/D) 

• COMPARATOR REFERENCE 

• VOLTAGE REGULATOR REFERENCE 


PINOUT 


TOP VIEW 


HEATER 


HEATER 

RETURN 


FEEDBACK 



HEATER 


OUTPUT 


ZENER 

OUTPUT 


-INPUT 


The I.C. chip is thermally isolated from the package to provide 
fast warm-up with minimum power drain. The output of the 
HA-1600 is laser trimmed to provide a precision +10V out. 

The HA-1600 accepts an unregulated 12V to 20V, DC input 
voltage and provides a very accurate +10V DC output at a 
maximum of 2mA load current. An external amplifier may 
be connected inside the feedback loop for higher output cur- 
rent. The characteristics of this voltage reference make it an 
ideal choice for applications where high precision and high 
stability is a necessity, such as the external voltage reference 
for a 12 bit D/A converter. 


FUNCTIONAL DIAGRAM 




'’Current Limiting Resistor - See Note 2. 


SEE PAGES 1022-1025 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 


OOC to 750c 
-650C to 150OC 


ELECTRICAL CHARACTERISTICS (Note 2) 


ABSOLUTE MAXIMUM RATINGS (Referred to Ground - Note 1) 

Input Voltage 35V Operating Temperature Range 

Power Dissipation SOOmW Storage Temperature 


V||\i = +15V; II = 0mA Unless Otherwise Specified. 

HA- 1600-5 

0OCto+75OC 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

UNITS 

POWER INPUT CHARACTERISTICS 






V||\|, Input Voltage Range 

250c 

12 

15 

mM 

Volts 

Iq, Quiescent Current 

OOC 


30 


mA 


250c 


25 

40 

mA 


750c 


12 

20 

mA 

REGULATED OUTPUT CHARACTERISTICS 






Vq, Output Voltage 

250c 

9.998 

10.000 

10.002 

Volts 

II, Output Load Current 

250c 



2 

mA 

en, Output Noise Voltage (0.1Hz to 1MHz) 

Full 


100 

200 

M^p-p 

Line Regulation V||\i = 13.5V to 16.5V 

250c 


0.001 

0.002 

%/V 


Full 


0.001 

0.002 

%/V 

Load Regulation Rl = Open to 5Kn 

250c 


0.001 

0.002 

%/mA 


Full 


0.001 

0.002 

%/mA 

To, Output Voltage Temperature 






Coefficient, Rl = Open 

Full 


±1 


ppm/oc 

RL = 5K12 

Full 


+1 


ppm/oc 

TURN-ON CHARACTERISTICS 






Turn-on Current (Note 3) 

OOC 


70 


mA 


250c 


70 


mA 


750c 


30 


mA 

Warm-up Time 

OOC 


60 


sec. 


250c 


45 


sec. 



NOTES 


1 . Absolute maximum ratings are limiting values beyond 3. The maximum current drawn from the input supply that is 

which the serviceability of the circuit may be impaired. required to heat the chip to its operating temperature at the 

Functional operation under any of these conditions is not specified conditions. 

necessarily implied. 

2. The specified electrical characteristics apply to suggested 
hookup only. The 50^2 heater current limiter is man- 
datory. 
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^ Harris Semiconductor 


^L/T-A* 


SEMICONDUCTOR 
PRODUCTS DIVISION 

A OlVISlON OF HARRIS CORPORATION 


Preliminary 


HA-1610 

+10V Precision Voltage Reference 


FEATURES 


DESCRIPTION 


• MONOLITHIC CONSTRUCTION 


• INITIAL ACCURACY 


+ 10V±0.01% 


• EXCELLENT TEMPERATURE STABILITY ±5ppm/o MAX 

• LOW NOISE lOOA^Vp-p 

• WIDE INPUT RANGE 12V TO 30V 

• OUTPUT SHORT CIRCUIT PROTECTION 


APPLICATIONS 


• EXTERNAL VOLTAGE REFERENCE FOR DATA 
CONVERTERS (D/A OR A/D) 


The Harris HA-1610 is a monolithic +10V precision voltage refer- 
ence packaged in a Hermetic Dual-in-Line package. The voltage 
output of the HA-1610 is held constant under varying external 
conditions by a reference zener and buffer amplifier. The feedback 
resistors and zener bias resistor are laser trimmed to provide the 
initial accuracy of 10 ± .01% and optimum Tq of i 5ppm/0C 
(Max.) over the operating temperature range. 

The HA-1610 accepts an unregulated 12V to 30V DC input and 
provides a accurate +10V DC output at a typical load current 
of 10mA. For higher current output, an external amplifer may be 
connected inside the feedback loop as a current booster. The 
high precision voltage output and low power dissipation (Iq = 
2mA Typ.) characteristics of HA-1610 make it an ideal choice for 
applications where high precision and high stability is a necessity, 
such as the voltage reference for 12 bit D/A or A/D converter. 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS NOTE 1 


Input Voltage 

Output Short Circuit Duration 


40V 

Dperating Temperature Range 


HA-1610-2 

-550Cto+1250C 

Indefinitely 

HA-1610-5 

0oCto+75OC 


Power Dissipation 


400mW Storage Temperature Range -650C to +150OC 


ELECTRICAL CHARACTERISTICS Note 2 
(V|i\i = +15V, II = 0mA, unless otherwise specified) 




HA-1610-2 

HA-1610-5 




-550Cto+1250C 

OOC to +750C 


PARAMETER 

TEMP 

MIN 

m 

MAX 

MIN 

TYP 

MAX 

UNITS 

PDWER INPUT CHARACTERISTICS 









Input Voltage Range, V||\| 

Full 

12 

15 

30 

12 

15 

30 

V 

Quiescent Current, Iq 

250C 

■ 

1.9 


■ 

1.9 


mA 


Full 



3.0 



3.0 

REGULATED QUTPUT CHARACTERISTICS 

■ 



■ 




Qutput Voltage, Vq 

250C 

■ 

10.00 

mi 

■ 

10.00 


V 

Qutput Load Current, II 

Full 

J 

10 


1 J 

10 


mA 

Line Regulation (V||\| = 12V to 30V) 

250C 


0.001 



0.001 


%/V 


Full 



0.004 



0.004 

Load Regulation (II = Qpen to 10mA) 

250C 


0.0015 

0.004 

■ 

0.0015 

0.004 

%/m A 


Full 





Qutput Voltage Tempco, II = 0mA 
lL=10mA 

■1 

III 

±3 

±5 

■ 

■ 

±3 

±5 


ppm/oc 

Output Noise Voltage, Bp 

250C 

■■ 



■ 


BB 

MVp_p 

(O.lHzto 1MHz) 

Full 

mi 

||R« 

mi' 

■ 

IB 

im. 

Dynamic Load Settling Time 

To ±0.1% 

250C 


;oo 


■ 

100 


ns 

To ±0.01% 

250C 


400 


■ 

400 


Warm-up Time (To±0. 01%) 

250C 


1 


■ 

■■ 

BB 

sec 


Full 

im 

3 

■ 

H 

B 

mi 



NOTES 


1. Absolute maximum ratings are limiting values beyond which 2. The specified electrical characteristics apply to suggested 
the serviceability of the circuit may be impaired. Functional hookup only, 

operation under any of these conditions is not necessarily 
implied. 
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Harris Semiconductor 


HARRIS 

-/L/iyi5 SEMICONDUCTOR 

HA-2420/2425 

■ ||||H ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

Fast Sample and Hold 
Gated Operational Amplifier 




1 FEATURES 

DESCRIPTION 1 


• SAMPLE CURRENT/HOLD RATIO 106 

• ACQUISITION TIME (0.01%) SjUs 

• SLEW RATE 5V/jus 

• BANDWIDTH 2MHz 

• APERTURE DELAY 50ns 

• LOW CHARGE TRANSFER lOpC 


• DTL/TTL COMPATIBLE CONTROL INPUT 


The HA-2420/2425 is a monolithic circuit consisting of a high 
performance operational amplifier with its output in series with 
an ultra-low leakage analog switch and a MOSFET input unity 
gain amplifier. 

With an external holding capacitor connected to the switch 
output, a versatile, high performance sample-and-hold or 
track-and-hold circuit is formed. When the switch is closed, 
the device behaves as an operational amplifier, and any of the 
standard op amp feedback networks may be connected around 
the device to control gain, frequency response, etc. When the 
switch is opened the output will remain at its last level. 


APPLICATIONS 


• ATO D INPUT (TO 13 BITS) 

• D TO A DEGLITCHER 

• AUTO ZERO SYSTEMS 

• PEAK DETECTOR 

• GATED OP AMP 


PINOUT 


Performance as a sample-and-hold compares very favorably 
with other monolithic, hybrid, modular, and discrete circuits. 
Accuracy to better than 0.01% is achievable over the tempera- 
ture range. Fast acquisition is coupled with superior droop 
characteristics, even at high temperatures. High slew rate, 
wide bandwidth, and low acquisition time produce excellent 
dynamic characteristics. The ability to operate at gains greater 
than 1 frequently eliminates the need for external scaling 
amplifiers. 

The device may also be used as a versatile operational amplifier 
with a gated output for applications such as analog switches, 
peak holding circuits, etc. 


FUNCTIONAL OIAGRAM 


Package Code 4U 


m-IT 


:d 

iNt[r 


jD 

OFFSET rr- 
AOJ. 


1] 

OFFSET n" 
ADJ.LL- 


m 

v-o: 



N.c.[r 


3 

outU; 


3 


CAUTION; These devices are sensitive to electrostatic discharge 
Users should follow 1C Handling Procedures, 


SAMPLE 

OFFSET HOLD HOLD 

ADJ CONTROL CAP. 





FOLLOWER 


1020 


SEE PAGES 1022-1025 FOR PACKAGE SELECTION GUIDE 
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SPECIFICATIONS 


1 ABSOLUTE MAXIMUM RATINGS 



Voltage Between V+ and V- Terminals 

40V 

Internal Power Dissipation 

300mW(Note7) 

Differential Input Voltage 

±30V 

Operating Temperature Range 


Digital Input Voltage (Pin 14) 

+8V,-15V 

HA-2420 

-550C<Ta< + 125 OC 

Output Current 

Short Circuit Protected 

HA-2425 

0°C<fA<+75OC 



Storage Temperature Range 

- 65 OC <Ta< +150OC 


ELECTRICAL CHARACTERISTICS 


Test Conditions Vsupply = ilS.OV 
Ch = lOOOpF 


Unless Otherwise Specified 


Digital Input (Pin 14) V|l = +0.8V (Sample) 
V|H = +2.0V(Hold) 




HA-2420 j 

1 HA-2425 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 
* Offset Voltage 

+ 25 OC 


2 

4 


3 

6 

mV 


Full 


3 

6 


4 

8 

mV 

*Bias Current 

+25°C 


50 

200 


50 

200 

nA 


Full 



400 



400 

nA 

* Offset Current 

+25°C 


10 

50 


10 

50 

nA 

/ 

Full 



100 



100 

nA 

Input Resistance 

+ 25 OC 

5 

10 


5 

10 


Mfi 

Common Mode Range 

Full 

±10 



±10 



V- 

TRANSFER CHARACTERISTICS 
* Large Signal Voltage Gain (Note 1 , 4) 

Full 

25K 

50K 


25K 

50K 


v/v 

‘Common Mode Rejection (Note 2) 

Full 

80 

90 


74 

90 


dB 

Gam Bandwidth Product (Note 3) 

+25°C 


2 



2 


1 MHz 

OUTPUT CHARACTERISTICS 
* Output Voltage Swing (Note 1) 

i Full 

±10 



±10 



V 

Output Current 

+25°C 

±10 



±10 



mA 

Full Power Bandwidth (Note 3, 4) 

+ 25 OC 


70 



70 


kHz 

Output Resistance 

+26°C 


5 



5 

1 


n 

TRANSIENT RESPONSE 

Rise Time (Note 3. 5) 

+25°C 


100 



1 

100 


ns 

Overshoot (Note 3, 5) 

+25°C 


20 



20 


i % 

Slew Rate (Note 3, 6) 

+25°C 


5 



5 


V/ys 

OIGITAL INPUT CHARACTERISTICS 
Digital Input Current (V||g = OV) 

Full 



0.8 



0.8 

mA 

Digital Input Current (V|N = +5.0V) 

Full 



20 



20 

yA 

Digital Input Voltage (Low) 

Full 



0.8 



0.8 

V 

Digital Input Voltage (High) 

1 

Full 

2.0 



2.0 



V 

SAMPLE/HOLD CHARACTERISTICS 
Acquisition Time to .1% 10V Step ( 3) 

+25°C 

1 

i 

4 



4 

■ 

ys 

Acquisition Time to .01% 10V Step (3 

) +25“C 


5 



5 

1 

ys 

Aperture Delay 

+26°C 


50 



50 


ns 

Aperture Uncertainty 

+25°C 


5 



5 


ns 

* Drift Current 

+ 25 OC 


5 



5 


pA 


Full 


0.5 

10 


.05 

1.0 

nA 

* Charge Transfer 

+25°C 


10 

20 


10 

20 

pC 

POWER SUPPLY CHARACTERISTICS 
* Supply Current 

+25°C 


' 1 

1 

2.5 

5.0 


2.5 

5.0 

mA 

* Power Supply Rejection Ratio 

Full 

80 

90 


74 

90 


dB 


NOTES: 1. Rl = 

2- VcM = ±10VDC ^ 

3. Av = +1, RL = 2Ki2, Cl=50pF 
'^OUT ~ 20V peak-to-peak 
*100% Tested For DASH 8 


5. VquT “ 400mV peak-to-peak 

6. VquT “ 10.0V peak-to-oeak 

7. Derate Power Dissipation bv 
4.3mW/OC above +105OC 
Ambient Temperature. 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


Harris Package Selection Guide 


PART NUMBER 

PACKA^CE CODE (See Note) 

CAN 

FLATPACK 

D.I.P. 

HA-909/91 1 

2A 

9V 


HA-2050/2055/2050A/2055A 

2A 



HA-2060/2065/2060A/2065A 

2A 



HA-2400/2404/2405 



4B 

HA-2420/2425 



4U 

HA-2500/2502/2505 

2A 



HA-2510/2512/2515 

2A 

9V* 


HA-2520/2522/2525 

2A 

9V* 


HA-2530/2535 

2A 



HA-2600/2602/2605 

2A 

9W* 


HA-2620/2622/2625 

2A 


4U 

HA-2630/2635 

2G 



HA-2640/2645 

2A 



HA-2650/2655 

2A 


4U 

HA-2700/2704/2705 

2A 


4U 

HA-2720/2725 

2A 



HA-2730/2735 



4U 

HA-2820/2825 



4U 

HA-2900/2904/2905 

2E 



HA-4602/4605 



4U 

HA-4741 



4U, 3Bt 

HA-4900/4905 



4B 

HC-555 16/55532 


9R 

4Q 

HD-0165 



4K 

HD-245/545 


9V 

IS 

HD-246/546/249/549 


9V 

IS 

HD-248/548 


9V 

IS 

HI -200 

2D 



HI-201 



4B 

HI-506/507/506A/507A 



1M 

HI-508A/509A 



4B 

HI -562 



1H 

HI-1 080/1 085 



4K 

HI-1800A 



4B 

HI-1818A/1828A 



4B 

HI-1840 



1M 

HI-5040* thru HI-5051 



4B 



NOTE: "Package Code" references drawings on the following pages. Note that these do not cor- 

respond with the general package designations to be used in constructing the part number, 
which is explained in Ordering Information at the front of this book. 

* Flatpack not available for commercial temperature range, 
t 3B (Plastic D.I.P.) not available for military temperature range. 


1022 


®IC MASTER 1979 





— / L/L/ 1* SEMICONDUCTOR 
■ m ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


Package Dimensions 


1. All dimensions in inches; millimeters are shown in parentheses, 

2. All dimensions ±.010 (±0.25mm) unless otherwise shown. 

3. Package codes are shown in black squares. 


24 LEAD D.I.P. 


12 11 10 9 8 7 6 5 4 3 2 1 


13 14 15 16 17 18 19 20 21 22 23 24 



,050 .100 (TYP.) .020 1003 

(1.27) 12.54) 1.51 *08) 


8 LEAD CERAMIC D.I.P 



28 LEAD CERAMIC D.I.P. 


14 13 12 11 10 9 8 7 6 5 4 3 2 1 


I 15 16 17 18 19 20 21 22 23 24 25 26 27 28 



, , U U .040 1020 “ I 

' I ( 1 . 02151 ) ./ I 00-150 U 

"ir 'In “Ihl r i r' ssHr 


14 LEAD BRAZED D.I.P. 


7 6 5 4 3 2 1 


9 10 11 12 13 14 



a 

< 

ui 


■ 


j-.250 16.361 -j 


■".Tnrm 


J [^‘(.25105)-^^ 


.100 TYP. 1-^ 
.0181002 12-54) .050(1.27) 

(.46 105) 


TO-99 [.200 PC] (5.08 PC) 


TO-100 (10 LEAD) 





\ ^ 8 LEADS 

\ ,017 (DIA.) 1002 

SEATING i,43(OIA,)105) 


(.79108) X 


14.32) '-^.500 (12.71 — 

.025 1.64) 



.115TYP. X 
_ (2.921 _ //' 
~ ♦ //5s 


TYP. ■ I* 4-(4f- ^ -4^9 I 


10 LEADS .017 (DIA.) 1002 
{.43 (DIA.) 105) 


^(^(.7^108) 360 tYP. 
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TO-99 [.230 PCI (5.84 PC) 


TO-8 (12 LEAD) 



.230TYP.* . 

<5.84) 1-, \V/^^ 



8 LEADS 
.017 (DIA.) tQG2 
{.43(DIA.) +05) 


.031 *003 
1.79^.081 



4 3 2 1 0 


8 LEAD D.I.P. EPOXY 


14 LEAD D.I.P. EPOXY 


OC 

< 

111 




hh w 

.0181003“ .060 ,100 (TYP.) 

(.46106) (1.52) (2.54) 






18 LEAD D.I.P. EPOXY 



.250 (.635) -J 


.060 .100(TYP.( .0101002 

(2.54) (.25105) 


22 LEAD D.I.P. EPOXY 


24 LEAD D.I.P. EPOXY 



76543 2^1 


16 17 18 19 20 21 22 


1.1001020 (27.94151)- 


mmm 


^ "4k -4 k 

.018 (TYP.) .100 





u .540 (13.72) 




.0181003 .100 TYP. 

(.46 108) (2.54) 
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Intech/Function Modules, Inc. is one of the leading suppliers of 
precision data conversion modules in the world. Since the union of 
Intech, Inc. and Function Modules, Inc. in 1974, we have been in- 
novators in the field. 

Intech/FMI's achievements include; 

the first 16 bit, Bfis A/D {A-856); 

the first 5!^ digit dual slope A/D (109/110); 

the first low cost 16 bit DAC (416); 

the first 0.025% monolithic V/F (A-8400). 

These are but a few of the products at which we at Intech/FMI have 
become experts. Signal conditioning, analog computation, and data 
conversion are our speciality. 

Intech/FMI is responsive to our customer's needs. We have 
developed over 500 custom designs to answer specific design 
problems, both industrial and military. We have participated in such 
projects as AGE, B-1, F-16, Lance, Patroit, Poseidon, and Trident to 
name a few. 

Our sales offices are located at 282 Brokaw Rd., Santa Clara, 
Calif. 95050. If you have any questions or specific needs call at (408) 
244-0500 or call one of our representatives listed in this 
compendium. We are here to serve you. 


IS! intech function modules 

282 Brokaw Road, Santa Clara, California 95050 Telephone (408) 244-0500 TWX 910 338-0254 
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A-8400 

Voltage-to- Frequency- to- Voltage Converter 


DESCRIPTION 

The A-8400 is a low-cost monolithic voltage-to-frequency 
converter that provides linear conversion of 0 to +10 V 
analog signals to a digital pulse train whose repetition 
rate is proportional to the analog voltage. This converter 
is designed to provide accurate and reliable performance, 
with versatile adjustment-free operation at low cost. A 
wide variety of input voltage scaling and output inter- 
facing can be accomplished to satisfy many data acquisi- 
tion and signal conditioning applications. 


OPERATION 
V/F Mode 

The analog input forces a current to flow through the 
input resistor into the integrating capacitor causing the 
output of the integrator to move in a negative direction. 
At a given voltage level, the comparator 
circuit triggers the timing reference network to turn the 
controlled current source on so that it discharges the 
integrating capacitor. As the capacitor discharges, the 
output of the integrator moves in a positive direction. 
When the timing reference has finished discharging the 
capacitor, the output of the integrator is positive and 
ready to start the process again for the next cycle. For 
current inputs into the summing junction (Pin 5), it is 
recommended for good temperature stability that an 
external RreF be used between Pin 1 and — Vcc. 

FA/ Mode 

As a frequency- to-voltage converter, the A-8400 accepts 
negative-going TTL pulses into the trigger circuit which 
starts the one-shot cycle (period=T=Rext Cgxt)- 

The current source forces current out of the summing 
junction for the one-shot period. The amplifier acts as 
a current-to-voltage integrator providing a voltage output 
proportional to the average current (also proportional 
to the input frequency). F/V linearity will be the same 
as in the V/F mode. Output ripple is controlled by the 
integrating capacitor (Cuvjj). 

PIN CONNECTION 


Tor VIEW 


'^RCF 

, » 

GNO 

Ov- 1 

'^REF 

, ; 

GNO 

ov 

ANAONO 

3 12 

4 V/F 11 

— 


ANA GNO 

L 

3 17 

* F/V »» 

WC 

N/C 


SJ 

1 AMT OUT 

1 TRIGGER IN 

5 to 

C 9 


? "lort j 

I Aa4POUT 

TRIGGER IN 

S to 

C 9 

N'C - 

N'C ^ 



14 Pin DIP (Ceramic) 


SPECIFICATIONS (Typical @ +25°C and ±15V Supplies 
Unless Otherwise Noted) 


Parameter 

A-8400 

TRANSFER CHARACTERISTIC 

^out=— 100kHz 

10 

ACCURACY* 

Resolution 

Linearity, FS 

10kHz bandwidth 

100kHz bandwidth 

Monotonic 

Scale Factor' 

Offset' 

5 decades 

±0.025% max 
±0.05% max 
inherent 
-0, -1-20% 
±10mV max 

STABILITY* 

Scale Factor 

vs. Temperature typ 

@ 10kHz max 

vs. Power Supply 
vs. Time/day 
vs. Time/month 

Offset 

vs. Temperature typ 

max 

vs. Power Supply 
vs. Time/day 
vs. Time/month 

±50ppm/°C 

±100ppm/°C 

±300ppm/% 

±100ppm 

±200ppm 

±3ppm/° C 
±10ppm/°C 
±100 mV/% 

± 1 5ppm 
±30ppm 

RESPONSE - V/F Mode 

Settling Time, to 0.01%, FS Step 
Overload Recovery 

RESPONSE - F/V Mode 

2 Cycles max* 
10ms 

Depends on 

Cint/Rin ' 

time constant 

ANALOG INPUT (V/F)/OUTPUT (F/V) 
Voltage Range^ 

Current Range 

Overrange 

Configuration 

Impedance (voltage input) 

Overvoltage Protection (V||\i) 

Oto-i-IOV 

0 to -1-1 mA 
Depends on external 
RC time constant 
Single-ended, 
referred to analog 
ground 

10kJ2 nominal 

OUTPUT (V/F)/INPUT (F/V) 

Frequency Rahge^ 

Overrange 

Waveform^ 

Fan Out* (V/F Mode) 

Short Circuit Protection 

Oto 100kHz 
Depends on external 
RC time constant 
Compatible with 
DTL, TTL & CMOS’ 

1 TTL Load 
Indefinite to GND 

TEMPERATURE 

Rated 

Operating 

Storage 

0 to -H70°C 

-25 to +85° C 

-55 to +125“C 

POWER SUPPLY 

Voltage — rated 

— operate 

Current 

±15V 

±12 to ±18V 
±15mA(s> ±15V 


NOTES: 1. Adjustable to zero error. 2. Adjustable to other 
full scale input/output levels. 3. Output level determined by 
external pull-up resistor. 4. One TTL load unit is -1.6mA at LO 
(-t0.4V) and -t40/jA at HI ( + 2.4V). 5. Of final frequency. 

6. Applies to V/F & F/V modes. 7. Maximum output (V/F) = 6V. 
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A- 8402 


Single Supply 

Voltage-to- Frequency- to- Voltage Converter 


DESCRIPTION 

The A-8402 is a low-cost monolithic voltage-to-frequency 
converter that provides linear conversion of analog signals 
to a digital pulse train whose repetition rate is propor- 
tional to the analog signal. 

Key features of the A-8402 V/F/V are its single power 
supply operation and the ability to be scaled over a 0 to 
-t-18V/0 to 100kHz range and virtually achieve 1 1 bit 
accuracy with a minimum number of components. 

OPERATION 
V/F Mode 

An improved form of the charge-balancing technique is 
used in the A-8402. The analog input forces a current to 
flow through the input resistor into the integrating 
capacitor causing the output of the integrator to move in 
a negative direction.! At a nominal .7 volt 
level, the comparator circuit triggers the timing reference 
network to turn the controlled current source on so that 
it discharges the integrating capacitor. As the capacitor 
discharges, the output of the integrator moves in a 

I positive direction. When the timing reference has 

finished discharging the capacitor, the output of the 
integrator is positive and ready to start the process again 
for the next cycle. For current inputs into the summing 
junction (Pin 8), it is recommended for good tempera- 
ture stability that an external RreF be used between 
Pin 1 1 and ground. It is also recommended that the 
internal Roffset, RREF and the input resistor be used 
together for good TC performance. Tqs influences 
frequency stability; therefore low TC components 
should be used. 

FA/ Mode 

As a frequency- to-voltage converter, the A-8402 accepts 
negative-going TTL- Level pulses into the trigger circuit 
which starts the one-shot cycle (period=Tos=Rext ^ext)- 

The current source forces current out of the summing 
junction for the one-shot period. The amplifier acts as a 
current-to-voltage integrator providing a voltage output 
proportional to the average current (also projaortional to 
the input frequency). Output ripple is controlled by the 
integrating capacitor (C|nx). A low pass filter is 
recommended on Pin 8. Pin 13 may be used for 
external referencing (maximum current drain <350/iA). 


NOTES: 1. Applies to V/F & F/V modes. 2. Adjustable to zero 
error. 3. Of final frequency. 4. Adjustable to other full scale 
input/output levels. 5. F/V mode-min. VqijT”®-^'^- Output 
level determined by external pull-up resistor. 7. One TTL load 
unit is -1.6mA at LO (+0.4V) and -t40/iA at HI (+2.4V). 
8. Warm-up time * 5 min. 



flC 

< 


SPECIFICATIONS 

(Typical @ -i-25°C and +12V Supplies, Unless Otherwise Noted) 


Parameter 

A-8402 

TRANSFER CHARACTERISTIC 

f 

'out ^Tfull scale 

ACCURACY’ 

Resolution 

Linearity, FS 

10kHz bandwidth 

100kHz bandwidth 

Monotonic 

Scale Factor* 

Offset 

5 decades 

iQ.05?^ max 
±0.1% max 
inherent 
±15% 

Note 2 

STABILITY’'® 

Scale Factor 

vs. Temperature typ 

@ 10kHz max 

vs. Power Supply 
vs. Time/day 
vs. Time/month 

Offset 

vs. Temperature typ 

max 

vs. Power Supply 
vs. Time/day 
vs. Time/month 

Bandgap Reference (V2=2.5V pom.) 

±50ppm/°C 

±10Gppm/°C 

±20()ppm/% 

±100ppm 

±200ppm 

±80ppm/°C 
± 100 ppm/” C 
±100uV/% 

± 1 5ppm 
±30ppm 
±25ppm/°C 

RESPONSE - V/F Mode 

Settling Time, to 0.01%, FS Step 
Overload Recovery 

2 cycles max® 

10ms 

RESPONSE - F/V Mode 


Depends on 

C|NT'R|N 
time constant 

INPUT (V/F)/OUTPUT (F/V) 

Voltage Range^'* 

Current Range 

Configuration 

Impedance (voltage input) 
Overvoltage Protection (V||y) 

0 to +10V 

0 to +1mA 

Single- ended 

17.8kri nominal 

+vcc 

OUTPUT (V/F)/INPUT (F/V) 
Frequency Range® 

Overrange 

Waveform^ 

Fan Out* — Vsat=0-4V 

-Vsat=1V 

Short Circuit Protection 

0 to 500kHz 

Depends on external 

RC time constant 
Compatible with 

DTL, TTL & CMOS 

5 TTL Loads 

20mA 

Indefinite to GND 

TEMPERATURE 

Rated 


Oto +70° C 

Operating 


-25 to +85° C 

Storage 


-55 to +125°C 

POWER SUPPLY - Vcc 

Voltage — rated 

^ operate 

Current 

+12V 

+5 to +18V 
+20mA @ +12V 
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Monolithic Voltage -Frequency 
Voltage Applications 


Since the explosion of (iP applications, many designers 
are looking for inexpensive, reliable multiplexed input 
sections that can be made compatible to their bussing 
system. The A-8402 is of particular interest here since it 
may operate from a single +5v supply and can be operated 
in a synchronous mode. Further advantages of the follow- 
ing scheme are increased TC performance, typically 
25ppm/°C, and direct compatibility to microprocessor use. 

Figure 1 details the hook-up of the A-8402. Note that 
the one shot is no longer a part of the circuit, deleting that 
portion of the TC error. C ext is deleted and R ext = 27K 
(this value is not critical). The clock cycle is not critical as 
long as it triggers the flip-flop. 

Figure 2 shows the basic block diagram of an eight 
channel synchronous, multiplexed V/F system. It should be 
noted that, the external clock frequency is dependent upon 


V+ CLOCK IN 



Fig. 1— In this synchronous operating scheme, the output frequency 
comes from either the A-8402's foUT ^1^® ^I'P f'oP's Q or Q 

outputs. 


the number of input channels desired and is found from the 
equation: 

Fce= (N) (Ff.s.), 
where Fee = clock frequency 
N = number of input channels 
Ffs = full scale output of the A-8402. 

Running many V/F converters synchronously from a 
single clock allows you to multiplex the outputs via 
parallel-to-serial transmission medium. After the falling 
edge of the divide-by-8 clock output, each V/F and its 
associated flip flop's' Q output remain in their HIGH or 


LOW state until the next falling edge of the clock. At this 
time the MUX samples each V/F output in succession and 
transmits it to the demultiplexer, where it is decoded for 
parallel output. The one-shot clears the demultiplexer on 
the next falling edge of the clock, and the process repeats. 
In some cases you may have to strobe the demultiplexer's 
output into a latch. 




1.5 MHz 
CLOCK 


(A-8402) 

V/F 


CLOCK 


4-BIT 

COUNTER 





FLIP FLOP 
(74LS74) 

11 

D: 

■! 

mm 


(A-84021 

V/F 




ONE-SHOT 


CLEAR 


■■■ 



MUX 

(74151) 

NOTES: 

Tqs= 5.33 fiSEC 
F.S. = 130 kHz 

DEMUX 

(74164) 


PART NUMBERS SHOWN ARE FOR REFERENCE ONLY. 


Fig. 2— By synchronizing several V/F's from a single clock, you can 

design a multiplexed data-transmission system. 
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MOTOROLA 

Semiconductors 

3501 ED BLUESTEIN BLVD., AUSTIN. TEXAS 78721 


Advanceci Inforaciatioix 


PULSE CODE MODULATION (PCM) CODEC 

The MC14406 and MC14407 per channel PCM codecs are designed 
for 8000-samples-per-second, 8-bit-per-sample voice coding and de- 
coding. These devices are full duplex and provide both Mu and A 
companding laws. 

The transmit and receive data rates are independently selectable 
from 64 kHz to 3.088 MHz allowing direct interface to 24, 30, 32, 
and 48 channel digital frames. 

Both codecs are fabricated using CMOS technology for reliable 
low power performance. The MC14406 is the full feature device in 
a 28-pin package. The MC14407 provides a 24-pin package without 
signaling capabilites. 

• Per Channel Full Duplex Capability 

• Low Power Operation — 80 mW Typ 

• Power Down Input (1.0 mW Max in Power Down Mode) 

• Pin Selection of A-law and Mu-law Companding (MC14407) 

• Single Power Supply Operation — 10 to 16 volts 

• Zero Code Suppression 

• Transmit and Receive Signaling Available (MC14406) 

• Independent Transmit and Receive Clocks to 3.088 MHz 

• Externally Selectable Full Scale 

• On-Chip Auto Zero 


MC14406 

MC14407 


CMOS LSI 

(LOW POWER COMPLEMENTARY MOS) 

FULL DUPLEX 8-BIT 
COMPANDED PCM CODEC 



This is advance information and specifications are subject to change without notice. 


©MOTOROLA INC., 1978 
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DIGITAI. ELECTRICAL CHARACTERISTICS 


Characteristic 

Operating Current (R2 = 25 k) 

Power-Down Current (PDI = Vss) 

Input Current 


CCI, RDD, RCE, RDC, TDC, PDl 


DOC.SBD, MSI,SBI,SBE 


(Internal Pull-Down Resistors) 


TDE, Mu/A-Law 


(Internal Pull-Up Resistors) 


Input.Voltage 

"0" Level 


“1 " Level 

Input Capacitance 

Output Drive Current 

SBO 

VoH = 11 


VoH = 13.5 


VoL = 1-0 


Vol=1-5 


Output Drive Current 

TDD 

VoH = 11 


VoH = 13.5 


VoL=1-0 


Vol=15 



ANALOG ELECTRICAL CHARACTERISTICS (Vqd = 12 V) 


Characteristic 

Pin 

Analog Ground Voltage 

Source Current 

Sink Current 

Output Impedance 

VAG 

Reference Input Current 

Input Offset Voltage 

Offset Voltage Drift 

•ref 

Input Impedance dc 

AC (n) Cl = 0.002 nF, 1 kHz' 

Lower Common Mode Ring 

Upper Common Mode Ring 

ADI 

Sample Duty Cycle 

Neutral Duty Cycle 

Neutral Offset (From VAG) 

Neutral Offset Drift 

Source Current 

Sink Current 

Lower Common Mode Ring 

Upper Common Mode Ring 

Output Impedance 

Settling Time to 3.0 V R and F j 

ADO 


MAXIMUM RATINGS (Voltages Referenced to Vss) 


Rating 

Symbol 

Value 

Unit 

DC Supply Voltage 

VdD - Vss 

-0.5 to -1- 18 

Vdc 

Voltage, Any Pin to Vgg 

V 

-0.5 to Vqq + 0.5 

Vdc 

DC Current Drain per Pin 
(Excluding Vq^) 

1 

10 

mAdc 

Operating Temperature Range 

Ta 

-40 to +85 

‘^C 

Storage Temperature Range 

"’’stg 

-65 to +150 

°c 



MOTOROLA Semiconductor Products Inc. 
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RECOMMENDED OPERATING CONDITIONS 


Parameter 

Pin 

Min 

Typ 

Max 

Unit 

DC Supply Voltage 

VdD- V ss 

10 

12 

16 

Vdc 

Convert Clock Freqency 

CCI 

128 

128 

512 

kHz 

Transmit Data Clock Frequency 

TDC 

128 

2048 

3088 

kHz 

Receive Data Clock Frequency 

RDC 

128 

2048 

3088 

kHz 

Input Sample Capacitor 

CI1,CI2 

0.001 

0.002 

0.010 

mF 

Output Sample Capacitor 

C01,C02 

0.001 

0.002 

0.010 

mF 

Unit Step Size = Full Scale/4096 

ADO 

0.36 

0.85 

1.2 

mV 

Full Scale Voltage (Vqd = 1 5 V) 

ADO 

1.5 

3.5 

5.0 

Vp 

Load Bias Resistor 

VAG 

2.0 

- 

- 

kn 

Bypass Capacitor 

VAG 

- 

0.1 

- 

mF 

Auto Zero Capacitor 

CZ1, CZ2 

- 

0.002 

- 

mF 


SYSTEM PERFORMANCE A-to-D through D-to-A (Ri = 25 kn, R2 = 2 27 kj2 , Ta = 25°C) 


Characteristic 

Min 

Typ 

Max 

Unit 

Signal to Noise Ratio 

+ 3.0 to -30 dBm , 

33 

36 

- 

dB 

S + N + D 

N + D 

-40 dBm 

27 

30 

- 


C Message at f = 1020 Hz 

-45 dBm 

22 

25 

- ■ 

dB 

Deviation from Level Linearity 

+ 3.0 to -35 dBm 

-0.5 

- 

+0.5 

dB 


-35 to -45 dBm 

-0.10 

- 

+ 1 .0 

dB 

Idle Channel Noise (ADI = VAG) 


— 

0 

12 

dBmC 

Quiet Code 


- 

- 

- 



will be latched on the leading edge of SBE, or by the 
internal latch data pulse if SBE is held high. If SBE is 
pulsed, the leading edge of SBE will latch SBI, and load it 
into the next transmit word. 

ADO — Analog Data Output. ADO outputs the 
received PAM sample for three convert clock cycles 
beginning with MSI. It then returns to the output neutral 
voltage which may be a few millivolts different from 
VAGI. 

C01, C02 — Output Sample Capacitor. The output 
sample capacitor is connected between these pins. A silver 
mica capacitor of 2000 pF is recommended. 

Vss ~ Most Negative Supply. This is the most negative 
supply pin, and the digital ground. All digital inputs and 
outputs will swing the full supply voltage. 

Ii-ef — Current Reference Input. A reference current of 
50 to 200 (lA sets the full scale DAC current. An 80 juA 
input current corresponds to 1.28 mA full scale DAC 
current at pin R2. 

PDI — Power-Down Input. PD I deactivates the codec 
when pulsed to Vss- the power-down mode the analog 
circuitry bias is turned off and the digital clock inputs are 
disabled. Power-down dissipation is less than 1.0 mW. 

MSI — Master Sync Input (Internal Pull-Down). The 
MSI leading edge resets the entire chip to the initial cycle 
(0000). The chip continues operation on the next leading 
edge of data and convert clock. MSI also resets the output 
data multiplexer to the transmit word sign bit. 

SBO — Signal Bit Output. SBO outputs the LSB of 
the receive data register. The LSB may be sampled exter- 
nally during the first three convert clocks after MSI or 
used as a trigger pulse in off-hook applications. 

MOTOROLA SGmiconciuct€>r Rrc^ducts Inc. 


VAG — Analog Ground Output (Vqd-Vss)/2. VAG is 

the output of the internal (VdD“Yss)/ 2 voltage reference. 
A pull-up load resistor and bypass capacitor may be 
required if this output is to be used elsewhere in the 
system. This pin serves as the analog ground. 

ADI — Analog Data Input. The band-limiting input 
filter between the channel unit hybrid and the codec 
drive pin 2. Driver source impedance should be 600 O or 
less. This is the voice input to the codec and will be 
sampled at 8.0 kHz. 

CM, CI2 — Input Sample Capacitor. The input sample 
capacitor is connected to these pins. A 2000 pF silver 
mica capacitor is recommended. 

CZ1, CZ2 — Auto Zero Capacitor. The auto zero cir- 
cuit requires a 2000 pF capacitor between these pins. 

RI, R2 — Gain Resistor. The V-to-l conversion resistor 
is connected between these pins. Gain is established by 
the ratio of this resistor and the resistor at pin Iref- 

Mu/A — Mu-Law/A-Law Select (Internal Pull-Up). 
Selection of Mu-law or A-law coding is provided for logic 
control. An internal pull-up provides Mu-law output. An 
external connection to Vss Provides A-law operation. 

SBE — Signal Bit Enable (Internal Pull-Down). SBE 
controls the insertion of transmit signaling bits into the 
transmit data register. When taken high, the next transmit 
word will contain the SBI pin level in the LSB position 
rather than the last bit of the PCM word. If kept high, the 
SBI data will be inserted in succeeding conversions until 
one conversion after it is brought low. It can be used for 
on-hook signaling or A and B signaling in D3 banks. 

SBI — Signal Bit Input (Internal Pull-Down). SBI is the 
data input for transmitting signaling bits. The level of SBI 


1(^2 
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MC14406* MCI 4407 


SBD — Signal Bit Decode (Internal Pull-Up). Signal bit 
decode allows the control of the 1/2 LSB or LSB centering 
required in sample decode cycles. It is loaded by the RCE 
edge in each cycle. If a zero is entered, the next decode 
cycle adds 1/2 LSB to the 8-bit. received word to center 
the quantization error of the 8-bit received sample when 
the output sample capacitor is charged. If a 1 is loaded by 
RCE, the 1/2 LSB is not added, and the LSB is forced to 
a 1 to form a centered error 7-bit output, and the LSB 
is ignored and assumed to be signaling information. (For 
codes 111 111 IX or 0111111X, the LSB is disabled for 
SBD high.) 

DOC — Decode Only Control (Internal Pull-Down). 

DOC is normally tied low. When high, it configures the 
device to skip the eight convert clocks used for A-to-D 
conversion. The operating cycle is then two clocks for 
PAM output at ADO and six clocks for charging the' 
next output sample. The device may be used to do as 
many as four decode cycles in a 125 )Lis/period with an 
external transmission gate selector. 

Received Data is loaded into the transmit data register 
at MSI when in DOC mode, so DOC can be used as 
a digital loop back control. 

TDE — Transmit Data Enable (Internal Pull-Up). The 

Transmit Data Enable is a three-state control for the 
transmit digital output. A number of codec outputs can 
be interleaved into a serial stream by connecting the out- 
puts and controlling TDE with a 1-of-N decoder. It will 
provide switching characteristics capable of 3.088 MHz 
operation. 

TDD — Transmit Digital Data. The Transmit Digital 
Data rate is controlled by the data clock input, and is 
frame aligned with the Master Sync Input. If data clock 
is at 1.544 MHz, and convert clock is at 128 kHz, the new 
sign bit will be output beginning with the leading edge of 


convert clock 8, and the 8-bit word repeated throughout 
the convert cycle at the data clock rate. The data word 
is inverted offset binary with zero code suppression. 
See Conversion and Data Timing. 

TDC — Transmit Data Clock. TDC sets the digital data 
rate of the codec. The transmit data stream will provide a 
continuous repetition of the current transmit data word at 
the TDC bit rate, beginning with MSB first and syn- 
chronized with the last MSI. The new data word is loaded 
and serially output at mid-cycle or on the leading edge of 
convert clock 8. 

RDC — Receive Data Clock. RDC controls the receive 
data register. It clocks the receive-data register on the 
trailing edge under the control RCE. It is often connected 
to TDC. 

RCE — Receive Clock Enable. The rising edge of RCE 
triggers the, receive data register to accept a hew data 
input. After the rising edge of RCE, the data on RDD is 
loaded into the Receive Data Register on the next eight 
trailing edges of RDC. The ninth clock transfers the new 
8-bit word to an internal intermediate register and frees 
the Receive Data Register for a new RCE. 

RDD — Receive Digital Data. RDD is the input to the 
receive data shift register. It is controlled by RCE. The 
register is clocked on the trailing edge of RDC. The data 
format is sign bit first, inverted offset binary code. 

CCI — Convert Clock Input. CCI controls the conver- 
sion sequence. A 128 kHz clock will produce 64K-bits/s 
full duplex operation and a 256K-bits/s clock will produce 
64K-bit operation for two channels. Sixteen clocks 
represent one chip cycle from MSI to MSI. 

Vqd “ Most Positive Supply. Vdd is typically 12 V 
with an operation range of TO V to 16 V. All logic outputs 
swing the full supply voltage. 


TEST CIRCUIT 

MC14406 NOISE PERFORMANCE DATA 


NOISE PERFORMANCE OF MC14406 
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If youre spending hours to solve a problem similar 
to the one above, youre behind the times... 



It only takes a few seconds with "THE MASTER” 



Clear your desk for action with the 
newly revised 1979 IC Master. Its all- 
under-one-cover features include: Over 
40,000 standard products from more 
than 87 different companies . . . five 
different selection guides (memory, 
microprocessor, interface, linear and digital. 


$65. 

suggested 
domestic 
resale price 

IC MASTER 

United Technical Publications 

645 Stewart Avenue 

Garden City, New York 11530, USA 



. - . alternate source directory for 
pin- for- pin, function- for- function 
replacements . . . applications directory . 
complete military section ... a complete 
part numbering guide . . . etc. 

You don't have to search through 
stacks of catalogs. Simply look up the 
specs and function you need. You don't 
need a part number to start with. 

All you need is a problem to use The 
Master. Does the device exist? Who 
makes it? Is there an alternate source? 
What's the part number? Is there an 
applications note? Who is my closest 
distributor— etc. 











l|i6vMe&t Offset Vpttape 

f xceHent Home 
efformance 
^'W^de Bandwidth 
High Slew Rate 
Low Bsa,^ Current 
High iRpwt impedaiice 
Complete Farm!^^ J 
Low Cost ’v, , 
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The 

BI-FET 

Process 


What’s New about BI-FETs? 

The desire for a monolithic FET, to 
incorporate in linear circuit design, has 
been around for many years. In fact, many 
unsuccessful attempts were made using 
standard bipolar base and emitter 
diffusions. The major problem with this 
approach is the inability to control the all 
important pinch-off voltage, which is 
proportional to the concentration of the 
dopant in the channel. 

The key to the BI-FET process, which 
National pioneered six years ago, is the 
use of ion implantation of the channel and 
gate regions. By implanting the channel, 
very precise control of the channel 
dopant is achieved, and therefore the 
pinch-off voltage is maintained uniform in 
volume production. This breakthrough in 
semiconductor technology allowed the 
first BI-FET op amp family to be 
introduced in 1975. 

BI-FET II 

In addition to mastering the ion implant 
technology. National Semiconductor uses 
special processing techniques to reduce 
the input offset voltage, reduce the noise, 
and enhance the speed capabilities. One , 
such process, which is now in full 
production, is the use of laser trimming of 
resistors at the input stage to reduce the 
input offset voltage down to 2.0 mV or 
less. This is BI-FET II. 

Presently, at National, there are several 
new processing investigations which 
promise that the performance of future 
BI-FETs from National will be even more 
startling than the present devices. And it 
goes without saying, the development of 
these new techniques will be consistent 
with high volume production, resulting in 
another important feature— low cost to 
the user. 


Ultra-matched JFETs and 
Bipolar T ransistors 


N (Emrtter) 



Junction 
Field Effect 
Transistor (JFET) 


P (Base) 


Ion Implant 
for Channel 
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The 

BI-FET 

Process 


Advantages to Designers 


Why use BI-FET and BI-FET II? 

The chart below points out the major 
features of BI-FET op amps and 
advantages offered to designers: 



Performance Features 

Low input bias current 

Low input offset current 

High input impedance 

Low Vos options 

Low input noise voltage and current 
Internal compensation 

Wide bandwidth 

High slew rate 

Low distortion 

Fast settling time 

Ability to drive C loads 


Short circuit protection 

Static discharge blowout proof 

Insensitive to RFI 

Pin-for-pin compatibility 

Low cost 


Advantages to Designers 

Minimum current loss into amplifier inputs from 
feedback network or input signal source. 

Reduces concern for matching impedances on 
each amplifier input. 

Allows use of high impedances for input and 
feedback networks and driving sources. 

Minimizes dc output errors in high gain con- 
figurations and can eliminate need for offset 
adjustments. 

Allows amplification of very small signals. 

Reduces component count by not requiring an 
external capacitor for stable, trouble free opera- 
tion. 

Permits more gain at higher frequencies and 
reduces square wave rise times. 

Allows large sinusoidal output voltage swings 
(±10V) at high frequencies (200 kHz) without 
slew distortion. 

Low input stage gm and class AB output stage 
yield negligible distortion. 

Increases sampling rate in data acquisition 
system. 

The amplifier can drive capacitors (filters, sam- 
ple and holds) or relatively long lengths of 
cable without stability problems or ringing. 

Will survive an output short indefinitely 

No special handling considerations necessary. 
JFETs are rugged, unlike CMOS. 

Allows normal operation in RF systems and 
eliminates audio rectification problems. 

With all popular devices. 

One advantage every designer wants. 
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Advantages 

oftheBI-FET 

Process 


Evolution of the 
Monolithic 
OP AMP 


Innovations by 
National Semiconductor— 
The Linear Leader 


The BI-FET process which combines 
bipolar transistors and junction FET’s 
brings many advantages to design 
engineers. The most obvious advantage 
is the low input currents and 
corresponding high input impedance. In 
addition it can be shown that for an input 
stage running at the same current, a JFET 
input stage will be 20 times faster than 
the equivalent bipolar stage. Thus larger 
bandwidths and slew rates are obtained 
using JFET’s. 

Also, because a JFET does not have a 
"forward biased" junction as does a 
normal transistor, the JFET input stage is 
immune to rectification of spurious RFI 
which hampers some Bipolar small signal 
amplifier designs which must operate in 
an RFI environment. 

In addition to the excellent input stage. 
National’s LF355, LF356 and LF357 
series use a JFET output stage. By 
eliminating the PNP transistor at the 
output, excellent settling time, low AC 
output impedance at high frequencies, 
and the ability to drive large capacitive 
loads results. 

BI-FET II, the laser trimmed BI-FET 
op amp, attacks the other enemy of the 
circuit designers— offset voltage. Using 
laser trimming at the JFET input stage, 
offset voltage can be reduced to less than 
2.0 mV, a remarkable achievement for a 
FET input amplifier. 

These features all combine to make 
BI-FET the future for all circuit designers 
using operational amplifiers. 


The Original— LM709 

□ First monolithic 1C to be mass 
produced 
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Evolution of the 
Monolithic 
OP AMP 


Wide Bandwidth— LM1 1 8 

□ First use of feedforward capacitors in a 
monolithic 1C to improve speed 




Linear LSI~LM1 24, LM3900, LM148. LM146 


□ 


□ 

□ 

□ 


First Small die size cell enabling low 
cost dual and quad op amps to be 
manufactured 


Excellent general purpose 
perormance 

Performance programming 
capability (LM146) 

LM148 Amplifier cell shown 



BI-FET II — Laser trimmed BI>FET op amps: 

LF351, LF3S3, LF347 

□ Complete family of singles, duals, and 
quads 

□ Small 1C dies resulting in low cost 

□ Compatible pin-outs with existing 
duals and quads 

□ JFET inputs for withstanding input 
transients 

□ Laser trimming to obtain low offset 
voltage 

□ Fast slew rate 

n Wide bandwidth and wide full power 
bandwidth 

□ Internal compensation 

□ Excellent RFI rejection 

□ Rugged handling capability 

□ Excellent noise voltage and noise 
current 



BI-FET- LF1 55, LF1 56, LF1 57 

□ First designs to combine bipolar 
transistors with high voltage junction 
FETs 

□ Innovation in processing and circuit 
design resulting in industry’s lowest 
bias current, highest slew rates, 
highest capacitive load, drive capa- 
bility and low cost for monolithic ICs. 

□ Very low noise voltage and current. 
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Volume production of BI-FET II relies 
upon automated laser trimming. In this 
case, a quad BI-FET op amp. 


I 

^ i 
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Input offset voltage drift with 
temperature is tested and guaranteed 
with production test equipment 
developed by Nationai. 
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BI-FET 

Applications 


General Active Filters 


Active Filters 

National’s high performance BI-FET op 
amps allow engineers to design RC 
active filters with fewer limitations on 
component selection. Some key 
performance features of interest to active 
filter designers are; 

□ BI-FET dp amps, being very close to 
“ideal," allow the filter designer the 
ease of using less cumbersome filter 

- design equations that rely upon the 
“ideaf'op amp. 

□ The high input impedance and 
extremely low input bias current 
attendent with BI-FET permits the use 
of high value resistors, and con- 
sequently, low value capacitors. The 
use of low value capacitors is 
attractive due to their smaller size, 
lower cost, ease of availability, and 
precision.- 

□ The low offset voltage, particularly with 
the BI-FET II series, and negligible 
offset current on all the National BI- 
FET devices, make them ideal for.DC 
coupled filters such as lowpass 
sections. 

□ Low noise. Always a plus in any 
design, but particularly in bandpass 
and lowpass filter designs to maintain 
a high signal to noise ratio. 

□ Wide gain bandwidth product. This not 
only simplifies the filter design by 
allowing the designer to assume the 
“ideal” op amp case, but further 
extends the upper fxQ (frequency-Q 
product) previously obtainable. In any 
filter design, the fxQ product of any 
pole or zero should be less than five 
percent of the gairi-bandwidth product 
of the op amp to assure a predictable 
filter response. The higher the gain- 
bandwidth product, the easier the 
design becomes. 

□ High slew rate. Not only does this 
feature allow for large sinusoidal 
output swings (± 10 V) without slew 
limitations (distortion) up to 200 kHz, 
but it also relieves the problems 
associated with high Q sections and 
interstage connection where the signal 
swings may be large. This is 
particularly helpful when designing 
high Q notch or bandpass filters. 

C Duals and Quad op amps. A real pc 
board space and money saver for 
multi-stage networks. 


Single Amplifier Non-inverting Bandpass 


555n 



Single Amplifier High Gain-Lowpass 


■Ol/if 



fc - 10Hz, Q - .707 (maximally flat response) 
AV-+100 
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BI-FET 

Applications 


Specific Audio Applications 


Audio 


Audio systems require a frequency 
■response bandwidth from 20Hz to 20kHz. 
All National BI-fET op amps possess the 
dynamic AC characteristics to provide 
both versatility and excellent 
performance over this frequency range. 
Some of the audio performance 
highlights are listed below: 

□ Wide bandwidth allows a closed loop 
gain of up to 200 for flat response over 



a 20kHz bandwidth 

No slew rate limitation problems. 

Low harmonic distortion as a result of 
a low gm input stage and class AB 
output stage. 

Low voltage and current noise provide 
quality sound reproduction. 

Ability to drive large capacitive 
loads— the LF356 can drive up to 0.01 
/xF without problems, making it an 
ideal amplifier for driving long cables. 
The input stage, being insensitive to 
RFI, eliminates the audio rectification 
dilemmas so often found when a pre 
amp detects and amplifies local radio 
signals. 

The high power supply ripple rejection 
and input common mode rejection 
eliminate hum problems. 

The availability of dual and quad . 
devices simplifies stereo and four 
channel system designs. 



Three Band Tone Control • 

□ Duplicate for right channel using other 
two amplifiers of the LF347 

□ Circuit performance curve (Audio 
Handbook, page 2-49) 

□ Output noise 250 fiV rms 



0.05 
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BI-FET 

Applications 


Specific Data Acquisition Applications 


Fast Sample and Hold 



+5V 1 

0 L Hold 


Improved CMRR Instrumentation Amplifier 



Data Acquisition 

Operational amplifiers can perform well 
in a multitude of functions in data 
converters and complete data acquisition 
systems. In any of these systems, 
minimum error contribution by the • 
amplifier is of maximum concern. 
National’s line of BI-FET devices offers 
amplifiers suitable for use in high 
accuracy systems. 

□ Low input bias and offset currents 
useful in system output amplifiers or 
current-to-voltage converters for 
current mode DACs. Also ideal for 
sample and hold amplifiers used in 
data acquisition systems. 

□ Fast settling time where minimum 
conversion time is of prime 
importance. 

□ High common mode rejection for 
instrumentation amplifiers. 

□ High input impedance makes 
impedance translation easy. 

□ Low noise for signal conditioning. 



LF356 as Output Amplifier in D/A Systems 

□ Minimizes system errors due to bias 
current. 

□ Fast settling output. 

□ High capacitive drive capability (Cl 
max - 0.01 /DtF). 

System VoFs . 
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BI-FET 

Applications 


Specific Applications 


Instrumentation Circuits 

Instrumentation circuits demand 
operational amplifiers with excellent 
characteristics in all areas of 
performance. Some of the major features 
of National's BI-FET line that apply to 
instrumentation needs are; 

□ High open loop gain combined with 
low noise at low frequencies results in 
high gain amplifiers with good signal- 
to-noise characteristics essential to all 
sensitive instrumentation applications. 

□ Low bias current. The requirement for 
precision long time integrators, 
logarithmic converters, and multipliers 
is easily satisfied with National Bl- 
FETs. 

□ Wide bandwidth and fast slew rate op 
amps are needed to accurately 
amplify fast varying input signals. 

□ The high input impedance, large 
common mode range and power 
supply rejection inherent in National 
BI-FET op amps are especially useful 
for transducer amplifiers. 

□ Most instrumentation systems require 
more than one amplifier. This need is 
satisfied by National’s complete line of 

I single, dual and quad BI-FET op amps, 
covering all combinations of input 
offset voltage, bandwidth, low power, 
and more. A glance at the BI-FET 
selection guide will quickly find the 
correct device for your design. 


flC 

< 

Ul 


Precision attenuator with attenuation digitally selected 

□ Accuracy of better than 0.4% with 
standard 1% value resistors. 



Auto Zeroed Instrumentation Amplifier 

(Allow 500 fis for system to completely zero) 



» 


Long Time Integrator with Reset, Hold and Starting Threshold Adlustment 

□ Vout starts from zero and is 
equal to the integral of 
the input voltage with 
respect to the threshold 
voltage: 


V. 


■ RQi 


(V,n-V,h)dt 


□ Output starts when Vjn - Vth 

□ Switch Si permits stopping and 
holding any output value. 

□ Switch S 2 resets the 
system to zero. 



IK IK IK -15V 
Threshold Adjust 
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BI-FET means 
more than 
Op Amps 


In ackHtion to op amps, hare are othw 
IC’s built with this unique process: 


LF1 1 1 BI-FET input comparator 

□ Low bias current. 

□ High input impedance. 


LF1 1 508 and LF1 1 509 8 Channel Single or Differential Multiplexers 

□ Low cost. 

□ Eliminate CMOS latch-up problem. 


Enable Aj A, A© 



u 

1 

II 

‘1 i 

1 

1 

[ 

l_ 

lot 81 

i 

Decoder 

1 

1 

c 

rt 

1 1 

1 1 

I 1 

'rfri 


rjij 



(I <1 

6 o 

< ) n 

o 



Enable A, Aj 


St S2 S3 S4 S5 S6 S7 S8 
LF11508 



LF1 1 331 , LF1 1 332, LF1 1 333, LF1 1 201 , LF1 1 202, QUAD SPST Analog Switches 

LF1 1331 —4 normally open switches with LF1 1332-2 normally open and 2 

disable. normally closed switches with 

LF 1 1 332 — 4 normally closed switches disable. 

with disable. LF1 1 201 —4 normally closed switches. 

LF1 1 202—4 normally open switches. 



LF1 98 Sample and Hoid Circuit 

□ First monolithic sample and hold. 





LF1 3300 Dual Slope Integration A/D Analog Building Block 

□ Low cost 1 2-bit A/D and 4V2 digit DVM. unknown onset Conecuon 


GND Input Reference Butter Op Amp Op Amp „ Cac«ctlors 
(AG) (Vx) Input (Vfl) Out Input Out ^ck :2 Ct)ci Coca 
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Product 

Selection 

Chart 
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Comparison of Electrical Characteristics 

DC Electrical Characteristics AC Eiectricjri Characteristics 


Part Number 

Vqs— M ax Offset 
Voltage (mV) 

(Ta - 25°C) 

AVqs/AT-T.C. of 
V os (mV/“C) 

TYP 

Ig— Max Bias 
(Current (pA) 
(Tj-25°C) 

AyoL Large 

Signal Voltage 
Gain (V/mV) 

Min (Ta - 25°C) 

SR— Slew 

Rate (V//i.s) 

Bn— Equiv. 

Input Noise 
Voltage (nV/VHz) 
(Note 2) 

Military BI-FET OP AMP (Note 1 ) 

LF155 5 

..5 

100 

50 

..5 

20 

LF155A 

....2 

. . 5 (max) 

50 

50 

..5 

20 

LF-156 

....5 

..5 

100 

50 

..12 

12 

LF156A.. 

....2 

. . 5 (max) 

50 

50 

..12 

. .... 12 

LF157 

....5 

..5 

100 

50 

. . 50 

12 

LF157A 

2 

. . 5 (max) 

50 

50 

. . 50 

12 

LFT155 

. , , , 0.5 

. . 5 (max) 

50 

50 

..5 

20 

LFT 156 

. ... 0.5 

. . 5 (max) 

50 

50 

..12 

12 

Industrial BI-FET OP AMP (Note 1 ) 
LF255 5 

. . 5 

100 

. . ! . . 50 

. . 5 

20 

LF256 

....5 

..5 

100 

50 

..12 

12 

LF257 

. . . . 5 

. . 5 

100 

50 

..50 

12 

Commercial BI-FET and BI-FET 11 OP AMP (Note 3) 

LF351 10 10 

200 

25 

..13 

16 

LF351A 

. . . . 2 

. . 10 

100. 

25 

. . 13. : 

16 

LF351B 

. . . . 5 

. . 10 

200 

25 

. . 13 

16 

LF355 

. ... 10 

..5 

200 

25 

..5 

25 

LF355A 

. . . . 2 

. . 5 (max) 

50 

25 

..5 

25 

LF355B 

....5 

..5 

100 

50 

..5 

20 

LF366 

. ... 10 

. . 5 

200 

25 

..12 

15 

LF356A 

... . 2 

. . 5 (max) 

. .... 50 

25 

..12 

15 

LF356B 

....5 

..5 

100 

50 

..12 

12 

LF357 

....10 

..5 

200 

25 

. . 50 

15 

LF357A 

....2 

. . 5 (max) 

50 

25 

. . 50 

15 

LF357B 

....5 

..5 

100 

50 

..15 

. .... 12 

LFT355 

.... 0.5 

. . 5 (max) 

50 

50 

..5 

20 

LFT356 

.... 0.5 

. . 5 (max) 

50 

50 

..12 

12 

LF13741 

. ... 15 

..10.... 

200 

25 

. . 0.5 

37 

BI-FET II Dual OP AMPS (Characteristics for Each Amplifier) (Note 3) 

LF353 10 10 200. 

25 

..13 

16 

LF353A 

....2 

.. 10 

100 

25 

..13 

16 

LF353B 

. . . . 5 

..10 

200 

25 

..13 

16 

BI-FET II Quad OP AMPS (Characteristics for Each Amplifier) (Note 3) 

LF347 10 10 200 

25 

..13 

.....16 

LF347A 

...2 

..10 

100 

25 

..13 

.....16 

LF347B 

....5 

..10 

200 

25 

..13 

16 


BI-FET is a trademarked term by National Semiconductor who invented the technology in 1 974, 

Note 1 : DC electrical characteristics are -55”C to + 1 25°C for Military and -25“ to +85°C tor Industrial unless otherwise noted; AC electricaf characteristics are Ty^-te5°C, typical specifications unless noted. 
Note 2; f- 1000Hz 

Note 3: DC electrical characteristics are 0“C to +70°C unless otherwise noted: AC electrical characteristics are - 25“C. typical specifications unless noted 


Selection by Desi^ Parameter 


Voltage 
(Ta - 25°C) 


Max Input Bias 
Current 
(Tj - 25°C) 


Typ Equivalent 
Input Noise Voltage 
per f - 1 000 Hz, 
Rs- loon 


Typ Slew Rate 


0.5 mV 

2 mV 


5 mV 

lOmV 15mV 

LFT155/LFT156 

LF155A/LF355A 

LF351B 

LF355/LF356/LF357 LF 13741 

LFT355/LFT356 

LF156A/LF356A 

LF347B 

LF351 


LF357A 


LF353B 

LF353 


LF351A 


LF155/LF156/LF157 LF347 


LF353A 


LF255/LF256/LF257 


LF347A 


LF355B/356B/357B 

50 pA 


100 pA 


200 pA 

LF155A/LF156A/LF157A 

LF155/LF156/LF157 

LF355/LF356/LF357 

LFT155/LFT156 


LF255/LF256/LF257 

LF351/LF351B 

LF355A/LF356A/LF357A 

LF351A 


LF347/LF347B 



LF353A 


LF353/LF353B 



LF347A 


LF13741 



LF355B/356B/357B 


1 2 nV or Less 1 5 

nVto20nV 

25 nV To 37 nV 


LF156/LF156A LF356 LF351 

LF157/LF157A LF356A LF351A 
LFT 156/356 LF357 LF351B 

LF256/LF257 LF357A LF347 
LF356B/357B LF355B LF347A 
LF347B 


LF353 LF155 LF355 LF13741 

LF353A LF155A LF355A 
LF353B LFT 155 
LF255 


0.5 V/jis 

5V//4S 


12V/mS 


13V//iS 


50V/jue 

LF 13741 

LF155/LF155A 

LFT355 

LF156 

LF356A 

LF351 1 

LF353B 

LF157 


LFT155 

LF355B 

, LF156A 1 

LFT356 

LF351A 

LF347 

LF157A 


LF255 


LFT 156 

LF256A 

LF351B 

LF347A 

LF357 


LF355/LF355A 


LF256 

LF356B 

LF353 

LF347B 

LF357A 




LF356 


LF353A 


LF257 


LF257A 
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Ordering 

Information 


National Semiconductor 
PartNumber 

Description 

Package 

Temperature 

Range 


LF111H 

. . BI-FET Comparator 

. . TO-5 

.A 

Temperature Range; 

LF155AH 

. . BI-FET Op Amp 

. . TO-5. . 

-A 

A= -55to-t-125*C 

LF155H 

. . BI-FET Op Amp 

. . TO-5 

.A 

B- -25to-F 85*C 

LF156AH 

. . BI-FET Op Amp, Low Power. . 

. . TO-5 

.A 

C= Oto-F 70‘C 

LF156H 

..BI-FET Op Amp 

. . TO-5 

.A 


LF157AH 

. . BI-FET Op Amp, Low Power . . 

. . TO-5 

.A 


LF157H 

.. BI-FET Op Amp 

. . TO-5 

-A 


LF198H 

. . BI-FET Sample/Hold 

..lTO-5.... 

,.A 


LF13741H 

. . BI-FET 741 Op Amp 

. . TO-5 

.C 


LF13741N 

.. BI-FET 741 Opp ^.. 

. . 8-pin DIP 

.C 


LFT155H 

. . BI-FET Op Amp, Low Power. . 

. . TO-5 

.A 


LFT156H 

. . BI-FET Op Amp 

. . TO-5 

A 


LF211H 

. . BI-FET Comparator 

. . TO-5 

.B 


LF255H 

. . BI-FET Op Emp 

. . TO-5 

.B 


LF256H 

. . BI-FET Op Amp 

. . TO-5 

.B 


LF257H 

..BI-FET Op Amp 

. . TO-5 

.B 


LF298H 

. . BI-FET Sample/Hold 

. . TO-5 

. B 


LFT355H 

. . BI-FET Op Amp 

. . TO-5 

.C 


LFT356H. 

..BI-FET Op Amp 

. . TO-5. 

C 


LF311H 

. . BI-FET Comparator 

. . TO-5 

.C 


LF347N. . : 

. . BI-FET II Quad Op Amp 

. . 14-pin DIP — 

C 


LF347AN 

. . BI-FET II Quad Op Amp 

. . 1 4-pin DIP 

.C 


LF347BN 

.. BI-FET II Quad Op Amp 

. . 1 4-pin DIP 

.C 


LF347J 

.. BI-FET II Quad Op Amp 

. . 1 4-pin C-DIP . 

C 


LF347AJ 

. . BI-FET II Quad 

. : 1 4-pin C-DIP . 

.C 


LF347BJ 

..BI-FET II Quad Op Amp 

. . 14-pin C-DIP . 

C 


LF351N 

. . BI-FET II Op Amp. 

. . 8-pin DIP 

.C 


LF351AN 

. . BI-FET II Op Amp 

. . 8-pin DIP 

.C 


LF351BN 

. . BI-FET II Op Amp 

. . 8-pin DIP 

.C 


LF351H 

.. BI-FET II Op Amp 

. . TO-5 

.C 


LF351AH 

..BI-FET II Op Amp 

. . TO-5 

.C 


LF351BH 

. . BI-FET II Op Amp 

. . TO-5 

.C 


LF353N 

. . BI-FET II Dual Op Amp 

. . 8-pin DIP 

c 


LF353AN 

. . BI-FET II Dual Op Amp 

. . 8-pin DIP 

.c 


LF353BN 

.. BI-FET II Dual Op Amp ...... 

. . 8-pin DIP 

c 


LF353H 

. . BI-FET II Dual Op Amp 

. . TO-5 

.c 


LF353AH 

. . BI-FET II Dual Op Amp 

. . TO-5 

.c 


LF353BH 

..BI-FET II Dual Op Amp ...... 

. . TO-5 

.c 


LF354AN ...... 

. .'BI-FET II Dual Op Amp 

. . 14-pin DIP 

..c 


LF354BN 

..BI-FET II Dual Op Amp 

. . 14-pin DIP 

..c 


LF354N 

..BI-FET II Dual Op Amp 

. . 14-pin DIP| 

..c 


LF355AH 

..BI-FET Op Amp 

..'TO-5 

..c 


LF355H 

. . BI-FET Op Amp 

. . TO-5 

.c 


LF355N 

. . BI-FET Op Amp 

. . 8-pin DIP 

c 


LF356AH 

..IBI-FETOpAmp 

. . it6-5 

. .c 


LF356H. 

. . BI-FET Op Amp 

. . TO-5 

c 


LF356N 

. . BI-FET Op Amp 

. . 8-pin DIP 

.c 


LF357AH 

. .-BI-FET Op Amp 

. . ;TO-5 

..c 


LF357H 

. . BI-FET Op Amp 

. . TO-5 

c 


LF357N 

. . BI-FET Op Amp 

. . 8-pin DIP 

.c 


LF398H 

. .|BI-FETSample/Holdl 

..TO-5 

..c 





Additional National Semiconductor Products using 
BI'FET Technology 

□ LF1 1 1/LF31 1 Comparator 

□ LF1 1201/LF12201/LF13201 Quad Analog Switch Family 

□ LF1 1202/LF12202/LF 13202 Quad Analog Switch Family 

□ LF 1 1 33 1 /LF 1 233 1/LF 13331 Quad Analog Switch Family 

□ LF1 1332/LF12332/LF 13332 Quad Analog Switch Family 

□ LF1 1333/LF12333/LF 13333 Quad Analog Switch Family 

□ LF1 1508/LF12508/LF13508 8 Channel Analog Multiplexer 

LF1 1509/LF12509/LF 13509 9 Channel Differential Analog Multiplexer 

□ LF 13300 Integrating A/D Building Block 

□ LF198/LF298/LF398 Sample and Hold Circuit 
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LM13600/LM13600A/LM11600A 
Dual Operational Transconductance 
Amplifiers With Linearizing Diodes and Buffers 

General Description 

The LM13600 series consists of two current 
controiled transconductance amplifiers each 
with differential inputs and a push.pull output. 

The two amplifiers share common supplies but 
otherwise operate independently. Linearizing 
diodes are provided at the inputs to reduce 
distortion and allow higher input levels. The 
results is a 10 dB signal-to-noise improvement 
referenced to 0.5 percent THD. Controlled im- 
pedance buffers are provided which are 
especially designed to complement the 
dynamic range of the amplifiers. 

Features 

• gm adjustable over 6 decades 


• Excellent gm linearity 

• Excellent matching between amplifiers 

• Linearizing diodes 

• Controlled impedence buffers 

• High output signal to noise ratio 

• Wide supply range ± 2V to ± 22V. 

Applications 

• Current controlled amplifiers 

• Current controlled impedances 

• Current controlled filters 

• Current controlled oscillators 

• Multiplexers 

• Timers 

• Sample and hold circuits 



Schematic and Connection Diagrams 


ONE OnRATIONAL TRANSCONDUCTANCE AMHtFIEff 



tNFUT 


BUFFER 
OUTFUT S.l 
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LM13600/LM13600A/LM11600A 
Dual Operational Transconductance 
Amplifiers With Linearizing Diodes and Buffers 



Absolute Maximum Ratings 

Supply Voltage (Note 1) 

LM13600 

LM13600A, LM116(X)A 
Power Dissipation (Note 2) Ta = 25" C 
LM13600N. LM13600AN 
LM13600J, LM11600AJ 
Differential Input Voltage 
Diode Bias Current (Iq) 

Amplifier Bias Current (Iabc) 

Output Short Circuit Duration 
Buffer Output Current (Note 3) 

Operating Temperiature Range 

LM13600N, LM136(K)AN, LM136(X)J 
LM11600AJ 
DC InputVoltage 
Storage Temperature Range 
Lead Temperature (Soldering, 10 Seconds) 


aeVocor ±18V 
44 VDC or ± 22 V 

570 mW 
600mW 
±5V 
2 mA 
2 mA 
Indefinite 
20 mA 

0‘Cto +70" C 
-55"Cto +125"C 
+ Vs to -Vs 
-65"Cto -H50"C 
300" C 


Electrical Characteristics (Note 4) 


Parameters 

Conditions . 

Input Offset Voltage (Vqs) 

Over Specified Temperature Range 
IABC 5 /lA 

Vos Including Diodes 

Diode Bias Current (|D) = 5(X) fiA 

Input Offset Change 

5 /lA < Iabc < 500 /iA 

Input Offset Current 

Input Bias Current 

Over Specified Temperature Range 

Forward 

T ransconductance(gm) 

Over specified Temp Range 

gm Tracking 

Peak Output Current 

RL= 0, Iabc = 5/iA 

RL = 0 , Iabc = 500 /iA 

RL= 0, Over Specified Temp Range 

Peak Output Voltage 


Positive 

RL = oo, 5 /lA < lABCs 500 /lA 

Negative 

RL = 00, 5 /lA < IabC~ ^ 

Supply Current 

Vos Sensitivity 

lABC=5(X)/iA,Both Channels 

Positive 

A V 

Negative 

A Vos/A V- 

CMhR 

Common Mode Range 
Crosstalk 

Referred to Input (Note 5) 

20'Hz < f < 20 KHz 

Diff.Input Current 

lABC = 0, Input = ±4 V 

Leakage Current 

Input Resistance 

Iabc = o (Refer To Test Circuit) 

Open Loop Bandwith 

Slew Rate 

Unity Gain Compensated 

Buff. Input Current 

(Note 5) 

Peak Buffer Output Voltage 

(Note 5) 



LM13600A 

Min 





13000 7700 

4000 


650 350 

300 


+ 12 -I- 14.2 

-12 - 1^4 

2.6 

20 
20 
110 

±12 I ±13.5 


LM11600A 

Typ Max Units 



+ 12 + 14.2 

-12 -14.4 

2.6 

20 

20 

80 110 
±12 ±13.5 


12(XX) /imho 
/imho 


150 /*V/V 

150 /iV/V 
dB 
V 


Note 1. For selections to a supply voltage above ± 22V, contact factory. 

Note 2. For operating at high temperatures, the device must be derated based on a 150" C maximum junction temperature and a thermal 
resistance of 175" CA/V which applies for the device soldered in a printed circuit board, operating in still air. 

Note 3..Buffer output current should be limited so as to not exceed package dissipation. 

Note 4. These specifications, apply for Vs = ±15 V, Ta = 25* C, amplifier bias current (Iabc) = 500iiA, pins 2 and 15 open unless 
other|Wise specified. The inputs to the buffers are grounded and outputs are open. 

Note 5. These specifications apply for Vs = ± 15V, I ABC = 500 /lA, Rqut = 5 KQ connected from the buffer output to - Vs and the 
input of the buffer is connected to the transconductance amplifier output. 


oc 

< 

III 

z 
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Typical Applications 



Voltage Controlled Amplifier 
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LMI192/LM292/LM392, LM2924 Low Power 
Operational Amplifier/Voltage Comparator 


General Description 

The LM192 series consists of 2 independent building 
block circuits. One is a high gain, internally frequency 
compensated opierational amplifier, and the other is a 
precision voltage comparator. Both the ■ operational 
amplifier and the voltage comparator have been specifi- 
cally designed to operate from a single power supply 
over a wide range of voltages. Both circuits have input 
stages which will common-mode input down to ground 
when operating from a single power supply. Operation 
from split power supplies is also possible and the low 
power supply current is independent of the magnitude 
of the supply voltage. 

Application areas include transducer amplifier with 
pulse shaper, DC gain block with level detector, VCO, 
as well as all conventional operational amplifier or 
voltage comparator circuits. Both circuits can be operated 
directly from the standard 5 Vqc power supply voltage 
used in digital systems, and the output of the compar- 
ator will interface directly with either TTL or CMOS 
logic. In addition, the low power drain makes the LM192 
extremely useful in the design of portable equipment. 

Advantages 

■ Eliminates need for dual power supplies 

■ An internally compensated op amp and a precision 
comparator in the same package 

■ Allows sensing at or near ground 

■ Power drain suitable for battery operation 

■ Pin-out is the same as both the LM158 dual op amp 
and the LM193 dual comparator 


Features 

• Wide power supply voltage range 

Single supply 3V to 32\/ 

Dual supply ±1.5Vto±16\/ 

■ Low supply current drain— essentially independent of 

su ppl y vol tage 600 ju A 

■ Low input biasing current 50 nA 

■ Low input offset voltage 2 mV 

■ Low input offset current 5 nA 

■ Input common-mode voltage range includes ground 

B Differential input voltage range equal to the power 
supply voltage 

ADDITIONAL OP AMP FEATURES 

■ Internally frequency compensated for unity gain 

■ Large DC voltage gain 100 dB 

■ Wide bandwidth (unity gain) 1 MHz 

B Large output voltage swing OV to V*” — 1.5V 

ADDITIONAL COMPARATOR FEATURES 

B Low output saturation voltage 250 mV at 6 mA 
B Output voltage compatible with all types of logic 
systems 


Connection Diagrams 


Metal Can Package 


Dual-ln-Line Package 



OUTPUT B 
(OP AMP) 


INVERTING INPUT B 


NONINVERTING 
INPUT B 


(Amplifier A = Comparator) 
(Amplifier 8 = Operational Amplifier) 


1978 National Semiconductor Corp. 


IM-B25M78/Printed in U.S.A. 


®IC MASTER 1979 


LM192/LM292/LM392, LM2924 Low Power 
Operational Amplifier/Voltage Comparator 



Absolute Maximum Ratings 

LM192/LM292/LM392 LM2924 


Supply Voltage, V'*' 

32Vor±16V 

26Vof ±13V 

Differential Input Voltage 

32V 

26V 

Input Voltage 

Power Dissipation (Note 1) 

-0.3V to +32V 

-0.3V to -f26V 

Molded DIP (LM392N, LM2924N) 

570 mW 

570 mW 

Metal Can (LM192H/LM292H/LM3g2H) 

830 mW 


Output Short-Circuit to Ground (Note 2) 

Continuous 

Continuous 

Input Current (V|n < “0.3 Vqc) (Note 3) 
Operating Temperature Range 

50 mA 

50 mA 

LM392 

0°Cto+70‘‘C 

— 40°C to +85°C 

LM292 

-25“C to +85‘’C 


LM192 

-55°Cto+125°C 


Storage Temperature Range 

-65‘’C to +150°C 

-65“Cto+150°C 

Lead Temperature (Soldering, 10 seconds) 

300°C 

300°C 


Electrical Characteristics (V*" = 5 Vqc; specifications apply to both amplifiers unless otherwise stated) (Note 4) 




1 LM192 { 

1 LM292/LM392 | 

1 LM2924 1 

UNITS 

K AHARnk 1 cH 


MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Input Offset Voltage 

Ta = 25°C, (Note 5) 


±2 

±5 


±2 

±5 


±2 

±7 

mV 

Input Bias Current 

IN(+) or IN(-), Ta = 25°C, 
(Note 6) 


50 

150 


50 

250 


50 

250 

nA 

Input Offset Current 

IN(-f)- IN(-), Ta = 25‘’C 


±3 

±25 


±5 

±50 


±5 

±50 

nA 

Input Common-Mode Voltage 

V+=30Vdc. Ta=25‘’C, 

0 


V+-1.5 

0 


V+-1.5 

0 


V+-1.5 

V 

Range 

(Note 71 











Supply Current 

Rl = oo, Vcc = 30V, 
(LM2924, Vcc = 26V) 


1 

2 


1 

2 


1 

2 

mA 

Supply Current 

Rl = Vcc - 5V 


0.5 

1 


0.5 

1 


0.5 

1 

mA 

Amplifier-to-Amplifier Coupling 

f = 1 kHz to 20 kHz, 

Ta = 25‘‘C, Input Referred, 
(Note 8) 


-100 



-100 



-100 


dB 

Input Offset Voltage 

(Note 5) 



±7 



±7 



±10 

mV 

Input Bias Current 

IN(-t-) or IN(-) 



300 



400 



500 

nA 

Input Offset Current 

IN(-t-)- IN(-) 



100 



150 



200 

nA 

Input Common-Mode Voltage 
Range 

V+= 30VdC. (Note 7) 

0 


V+-2 

0 


V+-2 

0 


V+-2 

V 

Differential Input Voltage 

Keep All V|n's > 0 Vqc 
( or V” , if Used), (Note 9) 



V'" 



V+ 



V+ 

V 

OP AMP ONLY 

Large Signal Voltage Gain 

V'*' = 15 Vqc (For Large 

Vq Swing), Rl = 2 kS2, 

Ta = 25°C 

50 

100 


25 

100 



100 


V/mV 

Output Voltage Swing 

RL = 2kn, Ta=25°C, 
(LM2924, Rl> lOkfl) 

0 


V+-1.5 

0 


V+-1.5 

0 


V+-1.5 

V 

Common-Mode Rejection Ratio 

DC, Ta = 25'’C 

70 

85 


65 

70 


50 

70 


dB 

Power Supply Rejection Ratio 

DC, Ta = 25'’C 

65 

100 


65 

100 


50 

100 


dB 

Output Current Source 

V|N(-^) = 1 Vqc, . 

V|n(-) = 0Vdc, 

V+= 15Vdc. 

Ta = 25 °c 

20 

40 


20 

40 


20 

40 

i 

, mA 

Output Current Sink 

V|N(-) = 1 VdC. 

VlN(-t^) = 0Vdc, 

V+= ISVqc- 
Vo^IVqc, 

Ta = 25”C 

10 

20 


10 

20 


10 

20 


mA 


V|N(-) = 1 Vqc, 

V|N(-^) =0Vdc. 

V+= 15 Vqc, Vo = 200 mV, 
Ta = 25°C 

12 

50 


12 

50 


12 

50 


juA 
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LM13080 Programmable Power Op Amp 

General Description 


The LM 13080 is an internally compensated medium 
power operational amplifier designed for use in those 
applications requiring load currents of several hundred 
milliamperes. This amplifier has the added advantage 
of having an input stage programmed with an external 
resistor. The user is able to optimize the amplifier 
performance for each individual application with this 
feature. Applications include servo amplifiers and 
drivers, high input impedance audio amplifiers, DC- 
to-DC converters, precision power comparators which 
can either sink or source current and motor speed 
controls. 

The LM 13080 may be powered from either single or 
dual power supplies, and will operate from as little 
as 3 V . 

As a power operational amplifier, the LM1308D is 
capable of delivering 0.25A to a load. This feature 
allows the system designer to fulfill his medium power 
circuit requirements without having to add external 


current boost transistors to the output of a standard 
operational amplifier. 

By selecting the proper input stage bias resistor it is 
possible to tailor the performance of the input stage 
to meet the needs of any particular system. Trade-offs 
between input offset voltage, input bias current and 
gain bandwidth are easily made. 

An unusual feature of the LM 13080 is an electronic 
shut-down capability. 

features 

■ High output current— 250 mA 

• Externally programmable input stage 

• Low power supply operation— 3V 

■ Electronic shut-down capability 

■ Internally comfjensated for unity gain 

■ Low input bias current 



© 1978 National Semiconductor Corp. 
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LM13080 Programmable Power Op Amp 



National Semiconductor 


Absolute Maximum Ratings 

Supply Voltage Operation Range 3V to 15V or Input Voltage Range, (Note 3) -0.3V to +15V 

±1.5Vto±7.5V Input Current (V|N < —0.3V), (Note 4) 20 mA 

Power Dissipation, (Note 1) Operating Temperature Range 0°C to +70°C 

Molded Dual- In- Line Package (LM13080N) 1000 mW Storage Temperature Range -65°C to +150°C 

Differential Input Voltage, (Note 2) 15V Lead Temperature (Soldering, 10 seconds) 300°C 

ElGCtriCat Charactaristics (Vs= 12V,RsET = 680k, unless otherwise specified) 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Input Offset Voltage 

Ta = 25°c, (Note 5) 


±3 

±7 

mV 

Input Bias Current 

•lN(+) or Iin(_),Ta = 25°C 


100 

400 

nA 

Input Offset Current 

llN(-i-) - Iin(-).Ta = 25°C 


±30 

±75 

nA 

Supply Current 

RL = “’. Ta = 25°C, (Note 6) 


3 

6 

mA 

Output Voltage Swing 

Vs = ±6V, Ta = 25°C. (Note 1) 





VOH 

rl = 5on 

4.5 

5 


V 


RL = 8n 

2 



V 

VoL 

R (_ = 50J2 


~5 

-4.5 

V 


Rl = 8f2 



-2 

V 

Large Signal Voltage Gain 

Vs = ±6V, Rl = 50n, f = 100 Hz, 

3 

10 


V/mV 


Ta = 25°C 





Input Common-Mode Voltage 

Vs < 15V, Ta = 25“C, (Note 3) 

1 


Vs-1.5 

V 

Range 






Input Offset Voltage 

(Note 5) 



±10 

mV 

Input Offset Voltage Drift 



5 


^y/°c 

Input Bias Current 

•iN(-i-) or l|fg(-) 



600 

nA 

Input Offset Current 

•iN(-i-) - •iN(-) 



±150 

nA 

Input Offset Current Drift 



50 


pA/°C 

Supply Current 

Rl = (Note 6) 



8 

mA 

Output Voltage Swing 

Vs = ±6V, (Note 1) 





VOH 

Rl = 5012 



4 

V 


a 

CO 

II 

-J 

oc 



1.6 

V 

VOL 

Rl = 5012 

-4 



V 


Rl = sn 

-1.6 



V 

Large Signal Voltage Gain 

Vs = ±6V, Rl = 5012, f = 100 Hz 

1 



V/mV 

Input Common-Mode Voltage 

Vs< 15V, (Note 3) 

1.25 


Vs-1.75 

V 

Range 






Common-Mode Rejection Ratio 


63 

85 


dB 

Total Harmonic Distortion 

Rl = 812, Vq = 2 Vrms, 


0.5 

5 

% 


f = 1 kHz 





Nota 1: For operation at high temperatures the LM13080 must be derated based on a maximum junction temperature of 150°C and a thermal 
resistance of 120° C/W. The thermal resistance value is for a package soldered into a printed circuit board and operating in a still air ambient. 

Note 2: Differential input voltages up to the magnitude of the power supply voltage will not damage the input circuitry. However, input voltages 
outside the input common-mode voltage range will not be able to properly control the output of the amplifier. 

Nota 3: The input voltage applied to either input should not be allowed to go more than 0.3V below the potential applied to pin 4; however, 
either input can be taken as high as 1SV without causing damage to the circuit. Input voltages below the minimum common-mode voltage range 
may cause a phase reversal in the outFHJt. 

Note 41 This input current will exist only when the voltage at either input lead is driven negative. It is due to the base-isolation junction of the 

PNP transistor tub becoming forward biased and thereby acting as an input diode clamp. In addition to this diode action, there is also lateral NPN 
parasitic action on the IC chip. This transistor action can cause the output to take an undefined state for the tinie duration that an input is driven 
negative. 

Note 5: Vq = 6V, Rg = On, and over the full input common-mode voltage range. 

Note 6: Supply current is measured with the amplifier connected in a unity gain follower configuration and the positive input set to one-half 
of the supply voltage. 
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Positive Voitage Regulators 



lMt3t/UII23i/LM33tK STEEi 


LM123/LM223/LM323K STEEL 

^JmmuKm^mm STiii 


LM117/LM217/LM317K STEEL UV 

LM117HV/LIII217KV/lM3iniVKSTE€L tJV 


LM317T 


tJIII!(»K/L|ll209i(/LM3Q9K STEEL. LIOOSK {AD 




LM140AK/LM340AK, LM140K/LM340K 
LM78XXCK (AL) 

LM34irr 

timvirfrr 


LM317MP UV 

ill117tlVil/LII2l7i«VHail3f7i^ IJV 

LM117H/LM217H/LM317H 1.2V 

iM34!P 

LNtTINIXXCP 


LM342P 


UilOMi/LliattH/UmH 


LM140LAH/LM240LAH/LM340LAH 

LM78LXXCH 

LM78LXXACH 


Uljl241liA2/iJII3l«.AZ 

UiTSLXXCZ 

LMTSiXXACZ 


5 6 8 10 12 15 18 24 


Vq - NOMINAL REGULATED OUTPUT VOLTAGE (V) 




*AII devices vwith TO-3 package desig- 
nators (K or K STEEL ) are supplied 
in steel TO-3 packages unless otherwise 
designated as (AL) aluminum TO-3 
package. All KC designated devices 
are supplied in aluminum TO-3. 
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- GUARANTEED OUTPUT CURRENT (AMPS) 


Negative Voltage Regulators 



ADJUSTABLE 


Vq - NOMINAL REGULATED OUTPUT VOLTAGE (V) 


‘All devices with TO-3 package desig- 
nators (K or K STEEL ) are supplied 
in steel TO-3 packages unless otherwise 
designated as (AL) aluminum TO-3 
package. All KC designated devices 
are supplied in aluminum TO-3. 


3jB < LM145K/LM246K/LIII34SK 


1.5 < LM137HV/LM237HV/LM337RVK STEEL 

I imm 


00000 


LM120K/LM220K/LM320K, LM320KC, LM79XXCK(AL) 


LM320MP 

LM79MXXCP 












m 


m 


m 


m 


m 


LM120H/LM220H 

LM320H 


^ r 


PACKAGE PACKAGE 
DESIGNATOR TYPE 


K 

KC 

K STEEL 


TO-3"" 

HERMETIC 


TO-220 

PLASTIC 


TO-202 

PLASTIC 


TO-5, TO-39 
HERMETIC 


TO-99 

PLASTIC 
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REVERSE BREAKDOWN 
VOLTAGE 

Vr at Ir 

DEVICE 

VOLTAGE 

TOLERANCE 

MAX. T;^ « 25“C 

VOLTAGE TEMPERATURE 

DRIFT - ppm/°C MAX 
or mV MAX CHANGE OVER 

TEMPERATURE RANGE 

CURRENT RANGE, Ir 

DYNAMIC 

IMPEDANCE 

DRIFT 

(MAX) 

TEMPERATURE 

RANGE 

1 22 

LM113 

♦5% 

100 (typ) 

-55‘'C to +125' C 

500 p A to 20 mA 

0 312 

1.22 

LM313 

i5% 

100 (typ) 

O'C to ♦70“C 

500 p A to 20 mA 

0.3^2 

1.22 

LM113-1 

t1% 

50 (typ) 

-55“Cto+l25°C 

500pAto20mA 

o.3n 

1.22 

LM113-2 

t2% 

50 (typ) 

-55°Cto+l25'’C 

500 pA to 20 mA 

0.31:2 

249 

LM136 

±2% 

18 mV 

-SS^C to +125'’C 

4(X)pA to 10 mA 

02n 

?.49 

LM136A 

+ 1% 

18 mV 

-55‘'C to +125“C 

400 pA to 10 mA 

0 . 21:2 

2.49 

LM236 

±2% 

9 mV 

-25“C to +85''C 

4(X)pA to 10 mA 

o. 2 n 

249 

LM236A 

±1% 

9 mV 

-25''C to +85“C 

400 pA to 10 mA 

0.212 

2.49 

LM336 

.1:4% 

6 mV 

0°C to +70°C 

400 pA to 10 mA 

0.212 

2.49 

LM336B 

±2% 

6 mV 

0“C to +70°C 

400pAto10mA 

0.212 

5.0 

LM136 5.0 

±2% 

36 mV 

-55‘'C to +125“C 

4(X)pA to 10 mA 

0 212 

5.0 

LM136A-5.0 

t^% 

36 mV 

to+125°C 

400 pA to 10 mA 

0.212 

5.0 

LM236-5.0 

±2% 

18 mV 

-25°C to +85“ C 

400 pA to 10 mA 

0.212 

5.0 

LM236A-5.0 

±1% 

18 mV 

-25°C to +85''C 

400pA to 10 mA 

0.212 

5.0 

LM336-5.0 

±4% 

12 mV 

0“C to +70“C 

400 pA to 10 mA 

0.212 

5.0 

LM336B-5.0 

±2% 

12 mV 

0“C to +70“C 

400 pA to 10 mA 

0.212 

6.90 

LM129A 

+3%, -2% 

10 

-55"C to+12S“C 

0.6 mA to 15 mA 

0.612 

6.90 

LM12gB 

+3%, -2% 

io 

-SS^C to +125“C 

0.6 mA to 15 mA 

0.612 

6.90 

LM129C 

+3%, -2% 

50 

-55'’C to +125“C 

0.6 mA to 15 mA 

o.6n 

6.90 

LM329B 

±5% 

20 

O^C to +70'’C 

0.6 mA to 15 mA 

o.8n 

6.90 

LM329C 

+5% 

50 

0“C to +70“G 

0.6 m A to 1 5 mA 

0.812 

6.90 

LM3290 

±5% 

100 

0“C to +70“C 

0.6 mA to 15 mA 

0.812 

6.95 

LM199A 

+1%, -2% 

0.5 

-55*0 to +85“e 

0.5 mA to 10 mA 

0 512 

6.95 

LM199A 

+1%. -2% 

10 

85'’C to +125°C 

0.5 mA to 10 mA 

0.512 

6.95 

LM199 

+1%. -2% 

1 

-55°C to +85*C 

0.5 mA to 10 mA 

0.512 

695 

LM199 

+1%, -2% 

15 

85‘’C to +125“C 

0.5 mA to 10 mA 

0.512 

6.95 

LM299A 

t1%, -2% 

0.5 

-25'’C to +85*C 

0.5 mA to 10 mA 

0.512 

6.95 

LM299 

♦1%. -2% 

1 

-25'’C to +85®C 

0.5 mA to 10 mA 

0.512 

6.95 

LM399A 

±5% 

1 

0“C to +70°C 

0.5 mA to to mA 

0.512 

6.95 

LM399 

+5% 

2 

O'C to +70“C 

0.5 mA to 10 mA 

o.5n 

6.95 

LM3999 

i6% 

5 

O^C to +70®C 

0.6 mA to to mA 

o.6n 

10.00 

LH0070^ 

0.1% 

20 mV 

-25*G to +85‘’C 

0 mA to 20 mA 

0.212 

10.00 

LH007ai 

0.1% 

10 mV 

-25*C to +85'’C 

0 mA to 20 mA 

o. 2 n 

10.00 

LH0070-2 

0.05% 

4 mV 

-25”Cto+85'’C 

0 mA to 20 mA 

0.212 

10.24 

LH0071-0 

0.1% 

20 mV 

-26’C to +86*C 

0 mA to 20 mA 

o. 2 n 

10.24 

LH007M 

0.1% 

10 mV 

-25”G to +85“C 

0 mA to 20 mA 

0.212 

10.24 

LH0071-2 

0.05% 

4 mV 

-25!“C to +86‘’C 

0 mA to 20 mA 

a2n 
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LM1524/LM2524/LM3524 
Regulating Pulse Width Modulator 


Voltage Regulators 


General Description 


Features 


The LM1524 series of regulating pulse width modulators 
contains all of the control circuitry necessary to imple- 
ment switching regulators of either polarity, transformer 
coupled DC to DC converters, transformerless polarity 
converters and voltage doublers, as well as other power 
control applications. This device includes a 5V voltage 
regulator capable of supplying up to 50 mA to external 
circuitry, a control amplifier, an oscillator, a pulse width 
modulator, a phase splitting flip-flop, dual alternating 
output switch transistors, and current limiting and shut- 
down circuitry. Both the regulator output transistor and 
each output switch are internally current limited and, to 
limit junction temperature, an internal thermal shut- 
down circuit is employed. The LM1524 series will be 
available in the 16-pin dual-in-line J package with either 
a military, industrial or commercial temperature range. 


■ Complete PWM power control circuitry 

■ Frequency adjustable to greater than 100 kHz 

■ 2% frequency stability with temperature 

■ Total quiescent current less than 10 mA 

■ Dual alternating output switches for both push-pull 
or single-ended applications 

■ Current limit amplifier provides external component 
protection 

■ On-chip protection against excessive junction temper- 
ature and output current— thermal limit 

■ 5V, 50 mA linear regulator output available to user 





ca 

cn 

is> 


Typical Applications 


VinO 


5KIi 


5KIi 


GND O 



Rf 

liiV' 


INV 


Vr 

Nl 


ViN 

OSC 

L 

Eb 


M 


+ Cl 

3 

Co 

-Cl 

5 

2 

Ca 

Rt 

4 

Ea 

Ct 


S.O. 

GND 


COMP 


Lt 




50K 

.001 ,uf 


-O Vo 


Co 


•O GND 


FIGURE 7: Positive Regulator. Set-Up Basic Configuration (Im max = 80mA) 


DESIGN EQUATIONS 

Rf = 5K ( Vo - 1 ) 

2.8 


lose - 


1 


1.5) RtCt 

Li = 2.5 Vih^ (Vo-Vih) 
f lo Vo^ 

Co = lo (VO-ViN) 


f A Vo Vo 


Iomax = IlN ^ 

Vo 


Mi 


®IC MASTER 1979 




National Semiconductor 



National 

SemiconductDr 


OCTOBER 1977 


LM137/LM237/LM337 3-Termmal Adjustable 
Negative Regulators 


General Description 

The LIVI137/LIVI237/LM337 are adjustable 3-terminal 
negative voltage regulators capable of supplying in excess 
of -1.5A over an output voltage range of — 1.2\/ to 
-37V. These regulators are exceptionally easy to apply, 
requiring only 2 external resistors to set the output 
voltage and 1 output capacitor for frequency compensa- 
tion. The circuit design has been optimized for excellent 
regulation and low thermal transients. Further, the 
LM137 series features internal current limiting, thermal 
shutdown and safe-area compensation, making them 
virtually blowout-proof against overloads. 

The LM137/LIVI237/LM337 serve a wide variety of 
applications including local on-card regulation, program- 
mable-output voltage regulation or precision current 
regulation. The LM137/LM237/LM337 are ideal comple- 
ments to the LM117/LM217/LM317 adjustable positive 
regulators. 


Features 

■ Output voltage adjustable from -1.2V to —37V 

■ 1 .5A output current guaranteed, -55°C to +1 50°C 

■ Line regulation typically 0.01%/V 
• Load regulation typically 0.3% 

■ Excellent thermal regulation, 0.002%/W 

■ 77 dB ripple rejection 

■ Excellent rejection of thermal transients 

■ 50 ppm/° C temperature coefficient 

■ Temperature-independent current limit 

■ Internal thermal overload protection 

■ 100% electrical burn-in 

■ Standard 3-lead transistor package 



Typical Applications 

Adjustable Negative Voltage Regulator 




^C1 = 1 mF solid tantalum or io iuF aluminum electrolytic required for stability 
*C2 = 1 ^lF solid tantalum is required only if regulator is more than 4" from 
power-supply filter capacitor 


Adjustable Lab Voltage Regulator —5.2V Regulator with Electronic Shutdown* 



The 10 uF capacitors are optional to improve ripple rejection 
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LM150/LM250/LM350 
3 Amp Adjustable Power Regulators 


OCTOBER 1977 


General Description 

The LM150/LM250/LM350 are adjustable 3-terminal 
positive voltage regulators capable of supplying in excess 
of 3A over a 1.2V to 33V output range. They are 
exceptionally easy to use and require only 2 external 
resistors to set the output voltage. Further, both line 
and load regulation are comparable to discrete designs. 
Also, the LM150 is packaged in standard transistor 
packages which are easily mounted and handled. 

In addition to higher performance than fixed regulators, 
the LM150 series offers full overload protection available 
only in IC's. Included on the chip are current limit, 
thermal overload protection and safe area protection. 
All overload protection circuitry remains fully functional 
even if the adjustment terminal is accidentally discon- 
nected. 

Features 

■ Adjustable output down to 1.2V 

■ Guaranteed 3A output current 

■ Line regulation typically 0.005%/V 

■ Load regulation typically 0.1% 

■ Guaranteed thermal regulation 

■ Current limit constant with temperature 

■ 100% electrical burn-in in thermal limit 

■ Eliminates the need to stock many voltages 

■ Standard 3-lead transistor package 

■ 86 dB ripple rejection 


Normally, no capacitors are needed unless the device is 
situated far from the input filter capacitors in which 
case an input bypass is needed. An optional output 
capacitor can be added to improve transient response. 
The adjustment terminal can be bypassed to achieve 
very high ripple rejections ratios which are difficult 
to achieve with standard 3- terminal regulators. 

Besides replacing fixed regulators or discrete designs, 
the LM150 is useful in a wide variety of other applica- 
tions. Since the regulator is "floating" and sees only the 
input-to-output differential voltage, supplies of several 
hundred volts can be regulated as long as the maximum 
input to output differential is not exceeded. 

Also, it makes an especially simple adjustable switching 
regulator, a programmable output regulator, or by 
connecting a fixed resistor between the adjustment and 
output, the LM150 can be used as a precision current 
regulator. Supplies with electronic shutdown can be 
achieved by clamping the adjustment terminal to ground 
which programs the output to 1.2V where most loads 
draw little current. 

The LM150/LM250/LM350 are packaged in standard 
steel TO-3 transistor packages. The LM150 is rated for 
operation from -55°C to -t150°C, the LM250 from 
-25°C to -H50°C and the LM350 from 0°C to +125°C. 


Typical Applications 

/ 

Regulator and Voltage 

1.2V— 25V Adjustable Regulator 6A Regulator Reference 



IMISO 
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A to D, D to A 

(REV 2) 


fiC 

U1 
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The “NAKED-8”"“ 

ADC 0801 8 Bit, juP interfaced, Differential Input A/D 


General Description 

The ADC 0801 is a /uP compatible, advanced CMOS/ 
SiCr 8 Bit successive approximation A/D converter 
which uses a modified potentiometric ladder-similar to 
the 256 R products. It is designed to meet the NSC 
microbus^" standard to allow operation with the 8080 
control bus. The “TRI-STATE”® output latches directly 
drive the data bus. This A/D appears like a memory 
location or an I/O port to the ^iP arfd no interfacing 
logic is needed. 

A new differential analog voltage input allows many 
novel applications such as increasing the common- 
mode rejection and offsetting the analog “ZERO” input 
voltage value. In addition, the voltage reference input 
can be adjusted to allow encoding any smaller analog 
voltage span to the full 8 bits of resolution. 


TYPICAL APPLICATION 


^Vcc (5V OC) 
(or VREFj 


Features 

• Microbus^** (8080) compatible— no interfacing 
logic needed 

• Easy interface to all /uP’s 

• New analog differential voltage inputs— has both ' 
ViN (+) & ViN (-) pins 

• MOS logic inputs which meet T2L voltage 
level specifications 

• Works with 5V or 2.5V (LM336) voltage reference 

• On-chip clock generator, (with externa! R, C) 

• 0 to 5V analog input voltage range with 
single 5V supply 

• 0.3" std. width 20 pin DIL pkg. 

Key Specification 

< Resolution: 8 Bits 

• Linearity: ± 1/2 LSB 

• Converstion time (Vcc = 6V): 50 piS 

• Single supply: 5V DC 

• Clock range 100 kHz to. 1.28 MHz 

• Operates ratiometric or with +5V DC, -I-2.5V DC, 
or "ANALOG SPAN ADJUSTED” voltage reference 


6080 BUS 


AOC 0601 7 


DIFFERENTIAL 
ANALOG VOLTAGE INPUTS 


A/0 19 

20 PIN OIL 


+ VBfF/2 
(2.5V 0C| 


DATA BUS 


NOTE; No interface electronics is 
needed for 8080 type ol bus. 


USE RC FOR 
SELF CLOCKING 
OR DRIVE PIN 4 


(C§ • WR| 

ICS • R5) 


"START CONVERSION (Memory or I/O Write) 
OUTPUT ENABLE (Memory or I/O Read), 
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CONNECTION DIAGRAM 


DUAL-IN-LINE PACKAGE 



20 PIN 0.3" WIDE 
OIL PACKAGE 


Operation 

The ADC 0801 contains a circuit equivalent of the 256P 
network. Analog switches are sequenced by successive 
approximation logic to match the analog difference 
input voltage [Vin (+) - Vin (-)] to a corresponding tap 
on the R network. The most significant bit is tested 
first and after 8 comparisons (64 clock cycles) a digital 
8 bit binary code (1111 1111 = full scale) is transferred 
t o an output latch and then an interrupt is asserted 
(INTR makes a high to low transition). The device may 
be op erated in the free runmng mode by connecting 
INTR to the WR input with CS = 0. To insure start-up 
under all possible conditions, an external WR pulse is 
required during the first power up cycle. A conversion 
in process can be interrupted by issuing a second 
“start” command. 


THE ANALOG DIFFERENTIAL VOLTAGE INPUTS 
This A/D has additional applications flexibility due to 
the unique analog differential voltage input feature. 
The Vin (-) input (pin 7) can be used for “tare” 
correction to automatically subtract a fixed voltage 
value from the output reading. This is also useful in 
4-20mA current loop conversion. In addition, “ground 
noise” problems can be reduced by making use of the 
differential input - especially when a dual sample and 
hold circuit is used (see applications section). 

Finally, an analog input voltage with a reduced span 
and a relatively large “zero” offset can be easily 
handled by making use of the differential input (see 
the next section on the'reference voltage). 



On the high to low transition of the WR input, the 
internal SAR latches and the shift register stages are 
reset. As long as the CS input and WR input remain 
low, the A/D will remain in a reset state. Conversion 
will not start until from 1 to 8 clock periods after at 
least one of these inputs makes a low to high transition. 

Functional Description 

DIGITAL CONTROL INPUT_S 

The digital control inputs (CS, RD, and WR) have been 
designed to meet standard T2L logic voltage levels. 
These signals have been re-named when compared to 
the "standard” A/D “START” and “OUTPUT ENABLE” 
labels. In addition, these inputs are active low to allow 
an easy interface to /uP control busses. For non-juP 
based applications, the CS input (pin 1) can be 
grounded and the “standard” A/D “START” function 
is obtained by an active low pulse applied at the WR 
input (pin 3) and the “OUTPUT ENABLE” function is 
caused by an active low pulse at the RD input (pin 2). 


The leads to the analog inputs (pins 6 and 7) should 
be kept as short as possible. Both noise and undesired 
digital clock coupling to these inputs can cause system 
errors. The source resistance for these inputs should 
be kept below 5 kll. If a low pass filter is required in 
the system, use a low valued series resistor (< 5 kil) 
for a passive RC section or add an op amp RC active 
low pass filter. For low source resistance applications, 
a 0.1 ;uF by-pass capacitor at the inputs will prevent 
pickup due to series lead inductance and a 1 kll series 
resistor can be used to isolate this capacitor from the 
output of an op amp (if used). 

INPUT CURRENT 

Due to the successive approximation switching action, 
currents will flow at the analog inputs. This is due to 
on-chip parasitic capacitance to ground. The voltage 
on this capacitor is switched and will result in currents 
entering or leaving the input pins which will depend 
on the analog input voltage levels. This “charge 
pumping” action is worse for continuous conversions 
with the analog input voltages at zero or full scale. 
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By-pass capacitors at the inputs will average these 
charges and cause a dc current to flow through the 
output resistances of the analog signal sources. For 
continuous conversions with a high clock frequency 
(fclk = MHz) with the analog inputs at zero volts, this 
dc current is at a maximum of approximately VA. 

OFFSETTING ZERO 

The zero of the A/D does not require adjustment. If 
the minimum analog input voltage value, Vin (min.), 
is above ground, a zero offset can be done. The 
converter can be made to output 0000 0000 digital 
code for this minimum input voltage by biasing the 
A/D Vin (-) input at this Vin (min.) value. This is 
making use of the differential mode operation of the A/D. 


FULL SCALE ADJUSTMENT 

The full scale adjustment can be made by applying a 
voltage which is 1-1/2 LSB of the desired analog 
voltage range to the Vin (+) input and then adjusting 
the magnitude of the Vref 4nput (pin 9) for a digital 
output code which is just changing from “1111 1110’’ 
to ’’11 11 1111”. 

REFERENCE VOLTAGE FLEXIBILITY 
For maximum applications flexibility, the reference 
voltage has been designed to accommodate a +5Vdc, 
-i-2.5VDC or an ’’adjusted” voltage level. This has been 
achieved in the design of the 1C as shown in figure 1. 




FIGURE ir Th6 dfislQn on ttio iC 


Notice that the reference voltage to the IC is either 1/2 
of the voltage which is applied to the +Vcc supply 
pin, or is equal to the voltage which is externally 
’’forced” to exist at the Vref pin. This allows for a 
ratiometric voltage reference using the +Vcc supply 
(where a capacitor can be connected from Vref to 
ground for noise rejection), a +5Vdc reference voltage 
can be used for the +Vcc supply or any voltage can be 
applied to the Vref input for increased application 
flexibility. The internal ’’gain” to the Vref input is 2 
to allow this factor of 2 reduction in the Vref voltage. 


An example of the use of an ’’adjusted” reference 
voltage is to accommodate a reduced span - or dynamic 
voltage range of the analog input voltage. If the analog 
input voltage were to range from O.SVdc to 3.5Vdc, 
(instead of OV to 5Vdc) the span would be 3V. With 
+0.5VDC applied to the Vin (-) pin to absorb the 
’’offset”, the reference voltage can be made equal to 
1/2 of the 3V span or +1 ,5Vdc. The A/D now will encode 
the Vin (+) signal from 0.5V to 3.5V with the 0.5V input 
corresponding to “zero” and the +3.5Vdc input corre- 
sponding to ’’full scale”. The full 8 bits of resolution 
are therefore applied over this reduced analog input 
voltage range. 
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SELF-CLOCKING OPTION 

The clock for the A/D can be derived from the CPU 
clock or an external RC can be added to provide self- 
clocking. The “CLK IN” (pin 4) makes use of a 
Schmitt trigger as shown in figure 2. 



FIGURE 2: Self-clocking the A/D 


Typical Applications 

I. Interfacing 8080 juP Deviatives (8048, 8085) 

This converter has been designed to directly interface 
with an 8080 A-2 (iP (MICROBUS"" class 2). The A/D 
can be “mapped” into memory space (using standard 
memor y'address decoding for CS and the MEMR and 
MEMW strobes) or it can be controlled as an I/O device 
by using the I/O R and I/O W strobes and decoding 
the address bits Ao — A? (or address bits As — Ais as 
they will cont^ the same 8 bit address information) 
to obtain the CS input. Using the I/O space provides 
256 additional addresses and may allpw a simpler 8 
bit address decoder but the data can only be input to 
the accumulator, figure 3. To make use of the addi- 
tional memory referenced instructions, the A/D should 
be “mapped” into memory space. 

Th e standard control bus signals of the 8080 (CS, 
RD and WR) can be directly wired to the digital 
control inputs of the A/D and the bus timing require- 
ments are met to allow both starting the converter 
and the outputting of the data onto the data bus. A bus 
driver should be used for larger systems where 
the data bus leaves the PC board and/or must drive 
capacitive loads larger than lOOpF. 


II. The Z-80 CPU 

The Z-80 control ^s is slightly different from that of 
the 8080. General RD and WR strobes are provided and 
separ ate memory request, MREQ, and I/O request, 
lORQ, signals are used which have to be combined 
with the generalized strobes to provide the equivalent 
8080 signals. An advantage of operating the A/D in I/O 
space with the Z-80 is that the CPU will automatically 
insert one wait state (the ^ and WR strobes are 
extended one clock period) to allow more time for the 
I/O devices to respond. Logic to map the A/D in I/O 
space is shown in figure 4. 

III. Interfacing 6800 juP Derivatives (6502, etc.) 

The control bus for the 6800 ^P derivatives do not 
use RD and WR strobe signals. Instead they employ a 
single R/W line and additional synchronizing, if 
needed, could be derived from 02 clock. All I/O devices 
are memory mapped in the M6800 system and a special 
signal, VMA, indicates that the current address is valid. 
Figure 5 shows an interface schematic where the A/D 
is memory-mapped. Note that in many 6800 systems a 
decoded 4/5 line is brought out to the common bus 
at pin (21). This can be tied directly to the CS pin of 
the A/D provided that no other devices are addressed 
at ADDR : 4XXX or 5XXX. 
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IV. Miscellaneous Applications 


Vcc (or Vref) = 5V 


ViN (min) 


ADC 

0801 

CLK(in) 


Vin {*] 


Vref/2 


Vin (-) 


D 

GND AGND 


8 BIT WORD 


Ri LM 358 p>-H ► Vref/2 - Viw (max) 

• Analog input voltage range: (Vin (max) - Vir (min) < 5V . — 2 

• Rf^l ^ ViNlmax) : Ri 11 R2 = Ri 11 R( i l^- Rf 

Ri 2 Vin (min) I 1 

• If Vin (min) is zero, the Vin (-) pin of the A/D shoufd be grounded, the LM358 should be connected 
as unity gain follower, and the center point of the RI, R2 divider should be = Vin (max)/2. 

FIGURE 6; Offsetting the zero, and accommodating the Naked 8'*' for input voitage ranges less than 0 to 5V. 
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Vcc (5V OC 




cs 




WR 

DBO 

CLK (IN| 

081 

iSTR 

082 

ViN ('*') 0801 

083 

VirH 

084 

A GNO 

085 

Vref/2 

086 

OGNO 

087 


• Vcc (or Vref) = 5V 


DIGITAL OUTPUT 
(8 BIT WORD) 


FIGURE 8: The Naked 8'“ in a free running mode. 
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General Data Acquisition System Block Diagram 




PRESSURE 

LX 

TEMPERATURE 

LM334 

LM3» 

LM3911 

OTHERS 

THERMOCOUPLE 

RTO 

AUOlO 


OTHER OEVICES: 

LM33t PRECISION VOLTAGE-TO-FREOUENCY CONVERTER 

AOS121I ISCHANNEL 12-SIT OATA ACQUISITION SYSTEM WITH MEMORY 


ADCOeOl LM3SW 

Aocoeos LM32I 

AOdllS LM33S 

AOC0I80 LM33I-5 

ADCt210 LM3SS 

AOC3511 LHM7II/LH0B71 

AOC3711 

LF133SQ I 
♦ADBI2I1I 

DAC1200 1 
«OM2SM 
OR 74CSS5J 
OACQISQ I 
+OM2SII2/ 

OM2U3 I 


DACSIlO 

OACOSSS 

OAC1B2X 

OAC12IO 

OAC122X 

OAC12M/ 

OACmS 

LM14M 

A07S»i 

A07S2t 


A/D-D/A 

Converter Products Part Numbering System 


AD C os IS P C N 



PACKAGE DESIGNATION 
C - COMMERCIAL TEMPERATURE RANGE 


TECHNOLOGY 
P;PMOS 
C:CMOS 
H: HYBRID 
B: BIPOLAR 


N:NMOS 
L: LINEAR 


USED FOR MORE THAN ONE IN THIS FAMILY 
RESOLUTION 

SB: S BITS 2S: 2 1/2 DIGIT 
IB: 10 BITS 3 1/2 DIGIT 
12:12 BITS 37:31/4DI6lt 
4S; 4 1/2 DIGIT 

FOMB 

C: COMPLETE 

B: BUILDING BLOCK 

0: DIGITAL PANEL METER CHIP 

M: MODULE 

S: CARO SYSTEMS 

FUNCTION 

AD: ANALOG-TO-DIGITAL 
DA: DIGITAL TO-ANALOG 
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General Data Acquisition System Block diagram/ 
Part Numbering System 








©1C MASTER 1979 


RESOLUTION 

(BITS) 

BASIC TYPE 

LINEARITY 
@ 25°C 
(MAX) (%) 

CONVERSION 

TIME 

(TYP) 

OUTPUT 

LOGIC 
LEVELS I 

1 

SUPPLIES 

(V) 

TEMPERATURE RANGES 
AVAILABLE 
("O 

COMMENTS 

1 A/D CONVERTER 



1 8 1 

ADC0800 

(MM5357B) 

0.8 1 

loops 

TTL 

TRI STATE® 

+5,-12 

0 to +70, -55 to +125 


8 

ADC0801 

0.2 

100 M s 

TTL 

TRI-STATE 

+5 

0 to +70, -40 to +85, 

-55 to +125 

P, DIFF. INPUT (SPAN ADJ), 
.1% LIN AVAIL 

8 

ADC0808 

0.2 

100 ps 

TTL 

TRI STATE 

+5 

-40 to +85, —55 to +125 

Includes 8-Channel MUX 

8 

ADC0809 

0.4 

100 ps 

TTL 

TRI-STATE 

+5 

-40 to +85, —55 to +125 

Includes 8-Channel MUX 

8 

ADC0816 

0.2 

100 ps 

TTL 

TRI-STATE 

+5 

—40 to +85, —55 to +125 

16-Channel MUX, S and H Port 

8 

ADC0817 

0.4 

loops 

TTL 

TRI-STATE 

+5 

-40 to +85, 55 to +1 25 

16-Channel MUX, S and H Port 

8^ 

TP3000 

t 

t 

TTL 

±12 

0 to +70 

^Companding Coder-Decoder 

12 

ADC1210 

0.012 

lOOps 

CMOS 

+5 to ± 1 5 

—25 to +85, —55 to +125 

10-Bit Conversion in 30 ps 

12 (10) 

ADC1211 

J'lF13300 

0049 

0.01 

lOOps 

CMOS 

N/A 

+5 to ±15 

±15 

—25 to +85, —55 to +125 

0 to +70 

Dual Slope ADC 

12 

l>J/ A 

|ADB1200 

N/A 

36 ms 

TTL 

+5, -15 

0 to +70 

12-Bit Logic for LF 13300 





TRI STATE 




3 1/2-Digits 

ADC3511 

0.05 

200 ms 

TTL 

TRI-STATE 

+5 

0 to +70 

Integrating pP ADC 

3 3/4-Digits 

ADC3711 

0.05 

400 ms 

TTL 

TRI-STATE 

+5 

0 to +70 

Integrating pP ADC 

V-F 

LM131 

' 0.01 

N/A 

N/A 

1 

+5 to +40 

0 to +70, —25 to +85, -55 to +125 

Voltage-to-Frequency 

Converter, 100 kHz Max 

DIGITAL VOLTMETER 

3 1/2-Digits 

ADD3501 

0.05 

200 ms 

/■Segment 

LED Drive 

+5 

0 to +70 

3 1/2-Digit LED DPM 

3 3/4-Digits 

ADD3701 

0.05 

400 ms 

7-Segment 

LED Drive 

+5 

0 to +70 

3 3/4-Digit LED DPM 
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RESOLUTION 

NATIONAL 

ALTERNATE SOURCE 

LINEARITY 
@ 25°C 
(MAX) (%) 

INTERNAL 

OUTPUT 

SUPPLIES 

TEMPERATURE RANGES 
AVAILABLE 

ro 

COMMENTS 

(BITS) 

PART NUMBER 

PART NUMBER 

REFERENCE 

OP AMP 

(V) 

1 D/A CONVERTER 1 

8 

DAC0802 

DAC-08A, DAC-08H 

0.1 



±5 to ±15 

0 to +70, —55 to +125 

High Speed Multiplying 

8 

DAC0800 

DAC 08, DAC-08E 

0.19 



±5 to ±15 

0 to +70, -55 to +125 

High Speed Multiplying 

8 

DAC0801 

DAC-08C 

0.39 



±5 to ±15 

0 to +70 

High Speed Multiplying 

8 

DAC0806 

MCI 408-6 

0.78 



±5 to ±15 

0 to +70 

Multiplying 

■ 8 

DAC0807 

MC1408-7 

0.39 



±5 to ±15 

0 to +70 

Multiplying 

8 

DAC0808 

MC1508-8/MC1408-8 

0.19 



±5 to ±15 

0 to +70, —55 to +125 

Multiplying 

10 

D AC 1020 

AD7520L/AD7530L 

0.05 

1 


5 to 15 

0 to +70, —55 to +125 

4-Quadrant Multiplying 

10 

DAC1021 

AD7520K/AD7530K 

0.1 

\ 


5 to 15 

0 to +70, —55 to +125 

4-Quadrant Multiplying 

10 

DAC1022 

AD7520J/AD7530J 

0.2 



5 to 15 

0 to +70, —55 to +1 25 

4-Quadrant Multiplying 

12 

DAC1220 

AD7521L/AD7531L 

0.05 



5 to 15 

0 to +70, —55 to +125 

4-Quadrant Multiplying 

12 

DAC1221 

AD7521K/AD7531K 

0.1 



5 to 15 

.0 to +70, —55 to +125 

4-Quadrant Multiplying 

12 

D AC 1222 

AD7521J/AD7531J 

0.2 



5 to 15 

0 to +70, -55 to +125 

4-Quadrant Multiplying 

12 

DAC1200 


0.012 

• 

• 

±15, 5 

—25 to +85, —55 to +125 

Complete DAC 

12 

DAC1201 


0.049 

• 

• 

±15, 5 

—25 to +85, —55 to +125 

Complete DAC 

12 

DAC1285 

DAC85 (Binary) 

0.012 

• 

• 

±15, 5 

-25 to +85, -55 to +125' 

(Complete DAC 

12 

DAC1280 

DAC80 (Binary)* 

0.024 

• 

• 

±15,5 

—25 to +85 

Complete DAC 

SDigits 

D AC 1202 


0.01 

• 


±15, 5 

-25 to +85, -55 to +125 

Complete BCD DAC 

3-Digits 

D AC 1203 


0.05 

• 

• 

±15, 5 

—25 to +85, —55 to +125 

Complete BCD DAC 

3-Digits 

D AC 1286 

C)AC85(BCD) 

0.05 

• 

• 

+ 15, 5 

—25 to +85, —55 to +125 

Complete BCD DAC 

3-Digits 

DAC1287 

DAC80 (BCD)* 

0.1 

• 

• 

±15,5 

—25 to +85 

Complete BCD DAC 

’Note, Minor specification differences 


jajjaAUOO v/Q 


LINEAR 


. National Semiconductor 
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Ron 

ini 

va/i 

(VI 

PART 

NUMBER 

LOGIC 

INPUT 

Vs 

(V) 

TYP 

‘on/*off 

TYP 

Ron 

(ni 

— < 

PART 

NUMBER 

LOGIC 

INPUT 

Vs 

(VI 

TYP 

*on/»off 

TYP 

Ron 

(ni 

- < 
<> 

PART 

NUMBER 

LOGIC 

INPUT 

Vs 

(VI 

TYP 

tON/tOFF 

TYP 

OudSPST 





SPOT 






MULTIPLEXERS 





10 

±10 

AH0141/OG141 

TTL 

-18. 12 

0.8/1. 1ms 

10 

±10 

AH0146/DG146 

TTL 

-18, 12 

0.8/1. 1ms 







30 

±10 

AH0133/DG133 

TTL 

-18, 12 

0.5/0.9ms 

30. 

±10 

AH0144/DG144 

TTL 

-18, 12 

0.5/0.9MS 

3-Channd 






80 

±10 

AH0134/DG134 

TTL 

-18, 12 

0.5/0.9m$ 

80 

±10 

AH0143/DG143 

TTL 

-18, 12 

0.5/0.9MS 

•100 

15 mA 

AH5013 

15V TTL 

150/300 ns 

15 

±7.5 

AH0151/OG151 

TTL 

il5 

0.8/1. 1ms 

15 

±7.5 

AH0161/DG161 

TTL 

±15 

0.8/1. 1ms 

•150 

5 mA 

AH5014 

TTL 


150/300 ns 

50 

±7.5 

AH0152/DG152 

TTL 

±15 

0.5/0.9MS 

50 

±7.5 

AH0162/DG162 

TTL 

±15 

0.5/0.9MS 







•30 

±7.5 

AM181/DG181 

TTL 

±15, 5 

180/150 ns 

100 

±9 

AH2114(Sw. 1) 

15V TTL 

±15 

35/600 ns 







•75 

±10 

AM182/OG182 

TTL 

±15, 5 

300/150 ns 



(Sw. 2) 



1.2/is/50ns 1 

4-Channel 












•30 

±7.5 

AMie7/DG187 

TTL 

±15, 5 

180/150 ns 

*100 

15 mA 

AH5009/A1VI9709 15V TTL 

150/300 ns 







•75 

±10 

AM188/DG188 

TTL 

±15,5 

300/150 ns 

*100 

10 mA 

AM97C09 

CMOS 


150/300 ns 

Tripl* SPST 











*150 

5 mA 

AH5010/AM9710 TTL 


150/300 ns 

•100 

15 mA 

AH501S 

15V TTL 

150/300 ns 

Dud SPOT 





*150 

3 mA 

AM97C10 

CMOS 


150/300 ns 

•150 

5 mA 

AH5016 

TTL 


1 50/300 ns 

•30 

±7.5 

AM190/DG190 

TTL 

±15,5 

180/150 ns 













•75* 

±10 

AM191/DG191 

TTL 

±15,5 

300/150 ns 



















4-Chann9l Differential 





Quad SPST 





TrinU fipnr 





280 

±7.5 

C04052 

CMOS 

±7.5 

150/150 ns 

200 600 

±10 

AH0015 

TTL 

-io. id, 5 

100/400 ns 

280 

±7.5 

CD4053 

CMOS 

±7.5 

150/150 ns 

*350 

12.-15 

LF11509 

TTL 

±15 

1 /0.2ms 

•200 

±10 

LF 11201 

TTL 

±15 

90/500 ns 







270 

±7.5 

CD4529B 

CMOS 

±7.5 

50/50 ns 

•200 

±10 

LF 11202 

TTL 

±15 

90/500 ns 

OuatDPST 





- 






•200 

±10 

LF11331 

TTL 

±15 

90/500 ns 

10 

±10 

AH0140/OG140 

TTL 

-18, 12 

0.8/1. 1ms 







•200 

±10 

LF 11332 

TTL 

±15 

90/500 ns 

30 

±10 

AH0129/OG129 

TTL 

-18, 12 

0.5/0.9MS 

6-Channel 






•200 

±10 

LF 11333 

TTL 

±15 

90/500 ns 

80 

±10 

AH0126/DG126 

TTL 

-18, 12 

0.S/0.9MS 

250 1500 

50 mA 

AM2009/MM4504/ TTL 

-15, 5 


•250 

±10 

LF13201 

TTL 

±15 

90/500 ns 

15 

±7.5 

AH0153/DG153 

TTL 

±15 

0.8/1. 1ms 



MM5504 




•250 

±10 

LF 13202 

TTL 

±15 

90/500 ns 

50 

±7.5 

AH0154/DG154 

TTL 

±15 

0.5/0.9MS 







•250 

±10 

LF 13331 

TTL 

±15 

90/500 ns 

200 600 

±10 

AH0019 

TTL 

-20, 10,5 

100/400 ns 







•250 

±10 

LF 13332 

TTL 

±15 

90/500 ns 

•30 

±7.5 

AM184/DG184 

TTL 

±15.5 

180/150 ns 

8-Channd 






•250 

±10 

LF 13333 

TTL 

±15 

90/500 ns 

•75 

±10 

AM185/DG185 

TTL 

±15.5 

300/150 ns 

250 400 

±5 

AM3705 

TTL 

-15, 5 

300/600 ns 

280 

±7.5 

C04066 

CMOS 

±7.5 








•350 

12,-15 

LF11508 

TTL 

±15 

1 /0.2ms 

850 

±7.5 

CD4016 

CMOS 

±7.5 


Dud DPDT 





270 

±75 

CD4529B 

CMOS 

±7.5 

50/50 ns 

•100 

15mA 

AH6011/AM9711 

15V TTL 

150/300 ns 

10 

±10 

AH0145/DG145 

TTL 

-18, 12 

0.8/1. 1ms 

,280 

±7 5 

CD4051 

CMOS 

±7.5 

150/150 ns 

•100 

10 mA 

AM97C11 

CMOS 


150/300 ns 

30 

±10 

AH0139/OG139 

TTL 

-18, 12 

0.S/0.9ms 







•150 

5 mA 

AH5012/AM9712 

TTL 


150/300 ns 

80 

±10 

AH0142/OG142 

TTL 

-18, 12 

05/0.9MS 







•150 

3 mA 

AM97C12 

CMOS 


150/300 ns 

15 

±7.5 

AH0163/DG163 

TTL 

±15 

0.8/1. 1ms 







•30 

±7.5 

AM 193 

TTL 

±15,5 

180/150 ns 

50 

±7.5 

AH0164/OG164 

TTL 

±15 

0.5/0.9MS 







•75 

±10 

AM194 

TTL 

±15, 5 

300/150 ns 

200 600 

±10 

AH0014 

TTL 

-20, 10, 5 

350/400 ns 








Notes: 

Rqn ® '*'a “ 25° C 

V^/l = maximum voltage or current to be safely switched 

Part number = basic number/alternate number (i.e., AM181/DG181 1. May be ordered by either number. 
*Preferred devices 


Analog S witches/ 
Multiplexers 








National 

Semiconductor 


JULY 1978 


LM131A/LM131, LM231A/LM231, LM331A/LM331 
Precision Voltage-to-Frequency Converters 


General Description 

The LM131/LM231/LM331 family of voltage-to- 
frequency converters are ideally suited for use in simple 
low-cost circuits for analog-to-digital conversion, 
precision frequency-to-voltage Conversion, long-term 
integration, linear frequency modulation or demodu- 
lation, and many other functions. The output when used 
as a voltage-to-frequency converter is a pulse train at a 
frequency precisely proportional to the applied input 
voltage. Thus, it provides all the inherent advantages of 
the voltage-to-frequency conversion techniques, and is 
easy to apply in all standard voltage-to-frequency 
converter applications. Further, the LM131A/LM231A/ 
LM331A attains a new high level of accuracy versus 
temperature which could only be attained with 
expensive voltage-to-frequency modules. Additionally 
the LM131 is ideally suited for use in digital systems at 
low power supply voltages and can provide low-cost 
analog-to-digital conversion in microprocessor-controlled 
systems. And, the frequency from a battery powered 
voltage-to-frequency converter can be easily channeled 
through a simple photoisolator to provide isolation 
against high common mode levels. 

The LM131/LM231/LM331 utilizes a new temperature- 
compensated band-gap reference circuit, to provide 
excellent accuracy over the full operating temperature 
range, at power supplies as Ipw as 4.0V. The precision 
timer circuit has low bias currents without degrading 


the quick response necessary for 100 kHz voltage-to- 
frequency conversion. And the output is capable of 
driving 3 TTL loads, or a high voltage output up to 
40V, yet is short-circuit-proof against Vqc- 

Features 

■ Guaranteed linearity 0.01% max 

• Improved performance in existing voltage-to-frequency 
conversion applications 

■ Split or single supply operation 

■ Operates on single 5V supply 

■ Pulse output compatible with all logic forms 

• Excellent temperature stability, ±50ppm/°C max 

■ Low power dissipation, 15 mW typical at 5 V 

■ Wide dynamic range, lOOdB min at 10 kHz full scale 
frequency 

■ Wide range of full scale frequency, 1 Hz to 100 kHz 

■ Low cost 


Typical Applications 

1SV*Vs 



*Use stable components with low temperature coefficients. See applications notes. 

FIGURE 1. Simple Stand-Alone Voltage-to-Frequency Converter 
with ±0.03% Typical Linearity (f = 10 Hz to 11 kHz) 


© 1978 National Semiconductor Corp. 


IM-B25M78/Printed in U.S.A. 
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LM131A/LM131, LM231A/LM231, LM331A/LM331 Precision Voltage-to-Frequency Converters 



National Semiconductor 


Absolute Maximum Ratings 




LM131A/LM131 

LM231A/LM231 

LM331A/LM331 

Supply Voltage 

40V 

40V 

40V 

Output Short Circuit to Ground 

Continuous 

Continuous 

Continuous 

Output Short Circuit to V s 

Continuous 

Continuous 

Continuous 

Input Voltage 

-0.2 V to +Vs 

-0.2 V to +Vs 

-0.2 V to +Vs 


TmIN TmAX 

TmIN TmaX 

TMIN TmaX 

Operating Ambient Temperature Range 

-55°Cto+125°C 

-25°C to +85°C 

0°C to +70°C 


Electrical Characteristics T>\ = 25°C unless otherwise specified. (Note 1 ) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

VFC Non-Linearity (Note 2) 

4.5V < Vs < 20V 


±0.003 

±0.01 

% Full- 






Scale 


tmin <Ta<Tmax 


±0.006 

±0.02 

% Full- 






Scale 

In Circuit of Figure 1 

Vs= 15V, f= 10 Hz to 11 kHz 


±0.024 

±0.14 

% Full- 






Scale 

Conversion Accuracy Scale Factor 

V|N= -10V, Rs= 14 kO 





(Gain) ' 






LM131, LIVI131A, LM231, LM231A 


0.95 

1.00 

1.05 

kHz/V 

LIVI331, LM331A 


0.90 

1.00 

1.10 

kHz/V 

Temperature Stability of Gain 

Tmin < ta < tmax. 4.5v < vs < 20v 





LM131/LM231/LM331 



±30 

±150 

ppm/°C 

LM131A/LM231A/LM331A 



±20 

±50 

ppm/°C 

Change of Gain with Vg 

4.5V< Vs< 10V 


0.01 

0.1 

%/V 


10V < Vs < 40V 


0.006 

0.06 

%/V 

Rated Full-Scale Frequency 

V||\) = -10V 

10.0 



kHz 

Overrange (Beyond Full-Scale) 

V|N = -11V 

10 



% 

Frequency 







INPUT COMPARATOR 


Offset Voltage 



±3 

±10 

mV 

LM131/LM231/LM331 

tmin<ta<tmax 


±4 

±14 

mV 

LM131A/LM231A/LM331A 

Tmin<ta<tmax 


±3 

±10 

mV 

Bias Current 



-80 

-300 

nA 

Offset Current 



±8 

±100 

nA 

Common-Mode Range 

tmin<ta<tmax 

-0.2 


VcC~2.0 

V 


TIMER 


Timer Threshold Voltage, Pin 5 

Input Bias Current, Pin 5 

Vs= 15V 

0.63 

0.667 

0.70 

X Vs 

All Devices 

0V< VpiN 5<9.9V 


±10 

±100 

nA 

LM131/LM231/LM331 

VPIN 5= 10V 


200 

1000 

nA 

LM131A/LM231A/LM331A 

VP|N5= 10V 


200 

500 

nA 

VSAT PIN 5 (Reset) 

1 = 5 mA 


0.22 

0.5 

V 


CURRENT SOURCE (Pin 1) 


Output Current 

RS = 14 kJ2, VpiN 1 = 0 





LM131, LM131A, LM231, LM231A 


126 

135 

144 

pA 

LM331, LM331A 


116 

136 

156 

pA 

Change with Voltage 

OV < VpiN 1 < 10V 

' 

0.2 

1.0 

pA 

Current Source OFF Leakage 






LM131, LM131A 



0.01 

1.0 

nA 

LM231, LM231A, LM331, LM331A 



0.02 

10.0 

nA 

All Devices 

Ta = Tmax 


2.0 

50.0 

nA 

Operating Range of Current (Typical) 



(10 to 500) 


pA 


REFERENCE VOLTAGE (Pin 2) 


LM131, LM131A, LM231, LM231A 


1.76 

1.89 

2.02 

vdc 

LM331, LM331A 


1.70 

1.89 > 

2.08 

vdc 

Stability vs Temperature 



±60 


ppm/°C 

Stability vs Time, 1(X)0 Hours 



±0.1 


% 
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Electrical Characteristics (Continued) T a = 25“ C unless otherwise specified (Note 1 ) 


PARAMETER 

1 CONDITIONS 

1 MIN 

1 TYP 

1 max 

1 UNITS 

LOGIC OUTPUT (Pin 3) 

VSAT 

1 = 5 inA 


0.15 

0.50 

V 


( = 3.2 mA (2 TTL Loads), Tmin <Ta <TmaX 


0.10 

0.40 

V 

OFF Leakage 




±0 05 

1.0 

pA 

SUPPLY CURRENT 

LM131, LM131A, LM231. 

Vs = 5V 

2.0 

3.0 

4.0 

mA 

LM231A 

Vs = 40V 

2.5 

4.0 

6.0 

mA 

LM331, LM331A 

Vs=5V 

15 

3.0 

6.0 

mA 


Vs = 40V 

2.0 

4.0 

8.0 

mA 


Note 1: Alt specifications apply in the circuit of Figure 3, with 4.0V < Vs < 40V, unless otherwise noted. 

Note 2: Nonlinearity is defined as the dmiation of fQUT f''<^ x (10kHz/-10VQc) when the circuit has been trimmed for zero error at 
10 Hz and at 10 kHz, over the frequency range 1 Hz to 1 1 kHz. For the timing capacitor, C 7 -, use NPO ceramic. Teflon*, or polystyrene. 


Typical Applications 

Ct 

If 


’’in 

v,^ ISOk six* — 
-my — — 

FULL SCALE 



Basic Analog-to-Digital Converter Using 
Voitage-to-Frequency Converter 


2.09V R,n R,C, 


STAilE CLOCK (lOHi TO tIOHil 


Vs 4” -Vj 

OPTIONAL 
OFFSET ADJUST 
20k TO IK 

Use stable components with low temperature coefficients. See applications notes. 

This resistor can be SkH or lOkn for V 5 = 8 V to 22V, but must be 10 kn for Vg = 4.5V to 8 V. 

***Use low offset voltage and low offset current op amps for A1 : recommended types LM108, LM308A, LF351B 

Standard Test Circuit and Applications Circuit, Precision Voltage-to- Frequency Converter 
Analog-to-Digital Converter with Microprocessor 


Simple Frequency -to- Voltage Converter, 
10 kHz Full-Scale, ±0.06% Non-Linearity 


1 



VFC 

USING 

LM331A 


I 


k. 

JsafT 


. COUNTER 

h 


t 


COUNTER 1 

b4d_ 

^ 1 


“OUT ■ 'l» « 2 MV « ^«IRtC,) 



'Use stable components with low temperature coefficients. 


Remote Voltage-to-Frequency Converter with 2-Wire Transmitter and Receiver 


Temperature to Frequency Converter 
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^National 
Xd Semiconductor 

DAC1020 10-Bit Binary Multiplying D/A Converter 
DAC1220 12-Bit Binary Multiplying D/A Converter 

General Description 


The DAC1020 and the DAC1220 are, respectively, 
10 and. 12-bit binary multiplying digital-to-analog con- 
verters. A deposited thin film R-2R resistor ladder divides 
the reference current and provides the. circuit with ex- 
cellent temperature tracking characteristics (0.0002%/ 
°C linearity error temperature coefficient maximum). 
The circuit uses CMOS current switches and drive 
circuitry to achieve low power consumption (30 mW 
max) and low output leakages (200 nA max). The 
digital Inputs are compatible with DTL/TTL logic levels 
as well as full CMOS logic level swings. This part, com- 
bined with an externa! amplifier and voltage reference, 
can be used as a standard D/A converter; however, it 
is also very attractive for multiplying applications (such 
as digitally controlled gain blocks) since its linearity 
error is essentially independent of the voltage refer- 
ence. All inputs are protected from damage due to 
static discharge by diode clamps to V*" and ground. 

This part is available with 10-bit (0.05%), 9-bit (0.10%), 
and 8-bit (0.20%) non-linearity guaranteed over tem- 
perature (note 1 of electrical characteristics). The 


DAC1020, DAC1021, and DAC1022 are direct re- 
placements for the 10-bit resolution AD7520 and 
AD7530 family. The DAC1220, DAC1221, and 
DAC1222 are direct replacements for the 12-bit re- 
solution AD7521 and AD7531 family. 

Features 

■ Non-linearity guaranteed over temperature 

■ Integrated thin film on CMOS structure 
• 10-bit or 12-bit resolution 

■ Low power dissipation 10 mW @ ISV typ 

■ Accepts variable or fixed reference -25V < Vref ^ 
-^25V 

■ 4-quadrant multiplying capability 

■ Interfaces directly with DTL, TTL and CMOS 

■ Fast settling time-500 ns typ 

■ Low feedthrough error— 1/2 LSB @ 100 kHz typ 




TRUE OFFSET BINARY OPERATION 


DIGITAL INPUT 

VOUT 

1111111111 

VrEE X 1022/1024 

1 0 00000000 

0 

000000000 0 

-VREF 

tj = 1 .8 MS 

use LM336 for a voltage reference 



Bipolar Configuration with a Single Op Amp 


VquT = -VreF 


( A1 A2 


A3 

+ . . . 

B 


A10 \ 
1024 J 


-10V < VreF < 10V 

1023 ,, 

0< VouT< - Vref 


where Apg = 1 if the A^ digital input is high 
An “ 0 if the Afg digital input is low 


Basic Connection; Unipolar or 2-Quadr8nt Multiplying 
Configuration (Digital Attenuator) 
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LF11508/LF12508/LF13508 
8-channel analog multiplexer 
LFTI509/LF12509/LF13509 
4-channel differential analog multiplexer 



BI'FET T«chnologY 


general description 

The LF 11 508/LF12508/LF 13508 is an 8-channel 
analog multiplexer which connects the output to 1 of 
the 8 analog inputs depending on the state of a 3-bit 
binary address. An enable control allows disconnecting 
the output, thereby providing a package select furKtion. 

This device is fabricated with National's BI-FET tech- 
nology which provides ion-implanted JFETs for the 
analog switch on the same chip as the bipolar decode 
and switch drive circuitry. This technology makes 
possible low constant "ON" resistance with analog 
input voltage variations. This device does not suffer 
from latch-up problems or static charge blow-out 
problems associated with similar CMOS parts. The 
digital inputs are designed to operate from both TTL 
and CMOS levels while always providing a definite 
break -before-make action. 

The LF11509/LF12509/LF13509 is a 4-channel dif- 
ferential analog multiplexer. A 2-bit binary address will 


functional diagrams 


connect a pair of independent analog inputs to one of 
any 4 pairs of independent analog outputs. The device 
has alt the features of the LF1 1508 series and should be 
used whenever differential analog inputs are required. 


features 

■ JFET switches rather than CMOS 

■ No static discharge blow-out problem 

■ No SCR latch-up problems 

■ Analog signal range 11V, —15V 

■ Constant "ON" resistance for analog signals between 
-11V and 11V 

■ "ON" resistance 380 S2 typ 

■ Digital inputs compatible with TTL and CMOS 
• Output enable control 

■ Break -before-make action: tQFF = 0-2 fJs; tQN 
2 MS typ 


LF11508/LF12S08/LF13508 


LF11509/LF12509/LF13509 





• Minimum zeroing pulse width will depend upon the integrator R1C 

• This scheme provides input offset adjust especially useful with high gain connections. The device, LF352, 
provides pins for output offset adjust. For more details, see LF352 data sheet. 


4-Channel 'Differential Muttiplexar with Auto Zeroed Instrumentation Amplifier 
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National 
Semiconductor 

ADC0808, ADC0809 Single 

General Description 

The ADC0808, ADC0809 data acquisition components 
are monolithic CMOS devices with an 8-bit analog-to- 
digital converter, 8-channel multiplexer and micro- 
processor compatible control logic. The 8-bit A/D 
converter uses successive approximation as the conver- 
sion technique. The converter features a high impedance 
chopper stablilzed comparator, a 256R voltage divider 
with analog switch tree and a successive approximation 
register. The 8-channel multiplexer can directly access 
any one of 8-single-ended analog signals. 

The device eliminates the need for external zero and 
full-scale adjustments and features an absolute accuracy 
< 1 LSB including quantizing error. Easy interfacing to 
microprocessors is provided by the latched and decoded 
address inputs and latched TTL TRI-STATE® outputs. 

The design of the ADC0808, ADC0809 has been opti- 
mized by incorporating the most desirable aspects of 
several A/D conversion techniques. The ADC0808, 
ADC0809 offers high speed, high accuracy, minimal 
temprerature dependence, excellent long-term accuracy 
and repeatability, and consumes rtiinimal power. These 


Analog-to-Digital Converters 


Chip Data Acquisition System 


features make this device ideally suited to applications 
such as process control, industrial control, and machine 
control. For 16-channel multiplexer with common 
output (sample/hold port) see ADC0816 data sheet. 

Features 

■ Total unadjusted error < ±1/2 LSB 

■ Linearity error < ±1/2 LSB 

■ No missing codes 

■ Guaranteed monotonicity 

■ No offset adjust required 

■ No scale adjust required 

■ Conversion time of 100 ps 

■ Easy microprocessor interface 

■ Latched TRI-STATE output 

■ Latched address input 
u Ratiometric conversion 

■ Single 5V supply 

■ Low power consumption— 15 mW 

■ Full -55‘’C to +1 25*^0 operation available 



Block Diagram 


START CLdCK 



Vcc GUO HEFW REFt-l TRI 

STATE 

CORTROL 
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National 

Semiconductor 


ADC0816/ADC0817 Single Chip Data Acquisition System 


General Description 

The ADC0816, ADC0817 (MM74C948) data acquisition 
components are monolithic CMOS devices with an 8-bit 
analog-to-digital converter, a 16-channel multiplexer and 
microprocessor compatible control logic. The 8-bit A/D 
converter uses successive approximation as the conversion 
technique. The converter features a high impedance 
chopper stabilized comparator, a 256R voltage divider 
with analog switch tree and a successive approximation 
register. The 16-channel multiplexer can directly access 
any one of 16 single-ended analog signals and provides 
the logic for additional channel expansion. Signal condi- 
tioning of any analog input signal is eased by direct 
access to the input of the 8-bit A/D converter. 

The device eliminates the need for external zero and 
full-scale adjustments and features an absolute accuracy 
< 1 LSB including quantitizing error. Easy interfacing to 
microprocessors is provided by the latched and decoded 
address inputs and latched TTL TRI-STATE® outputs. 

The design of the ADC0816, ADC0817 has been 
optimized by incorporating the most desirable aspects of 
several A/D conversion techniques. The ADC0816, 
ADC0817 offers high speed, high accuracy, minimal 


temperature dependence, excellent long-term accuracy 
and repeatability, and consumes minimal power. These 
features make this device ideally suited to applications 
such as process control, industrial control, and machine 
control. 

Features 

■ Total unadjusted error < ±1/2 LSB 

■ Linearity error < ±1/2 LSB 

■ No missing codes 

■ Guaranteed monotonicity 

■ No offset adjust required 

■ No scale adjust required 

■ Conversion time of 100 ps 

■ Easy microprocessor interface 

■ Latched TRI-STATE output 

■ Latched address input 

■ Ratiometric conversion 

■ Single 5V supply 

■ Low power consumption— 1 5 mW 


Block Diagram 



-o ENOOF C0flV€RSI0« 


f-MITOUmjTS 


STATE 

CONTROL 
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Absolute Maximum Ratings (Notes 1 and 2) 


Voltage at Any Pin Except Control Inputs -0.3V to VqC 0-3V 
Voltage at Control Inputs -0.3V to + 15V 

(Start, TRI-STATE, Clock, ALE, ADD A. 

ADD B, ADD C, ADD D, Expansion Control) 

Operating Temperature Range -40°C to -^85°C 

Storage Temperature Range -€5°C to -H 50°C 

Package Dissipation (at 25°C) 500 mW 

Operating Vqc Range 4.5V to 6V 

Absolute Maximum Vqc 6-5V 

Lead Temperature (Soldering, 10 seconds) 300°C 


DC Electrical Characteristics 


4.75V < Vcc < 5.25V, — 40'’C < Ta < +85°C unless otherwise noted, (Note 2) 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

V|N(1) 

Logical "1" Input Voltage 

Vcc = 5V 

Vcc-I-S 



V 

VlN(0) 

Logical "0" Input Voltage 

Vcc = 5V 



1.5 

V 

VOUT(I) 

Logical "1" Output Voltage 

Iq = — 360 juA 

vccro.4 



V 

VOUT(O) 

Logical "0" Output Voltage 

iQ = 1.6 mA 



0.45 

V 

VoUT(O) 

Logical "0" Output Voltage EOC 

Iq = 1-2 mA 



0.45 

V 

•lN(1) 

Logical "1" Input Current 
(The Control Inputs) 

V|N = 15V 



1.0 

juA 

MN(0) 

Logical "0” Input Current 
(The Control Inputs) 

< 

z 

II 

o 

-1.0 



mA 

'CC 

Supply Current 

Clock Frequency = 500 kHz 


300 

1000 

pA 

•out 

TRI -STATE Output Current 

< 

O 

II 

cn 

< 



3 

pA 



< 

O 

II 

o 

-3 



pA 


Note 1: “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Electrical Characteristics" 
provides conditions for actual device operation. 

Note 2: All voltages measured with respect to GNO unless otherwise specified. 

Note 3: Non-linearity error is the maximum deviation from a straight line through the end points of the A/D transfer characteristic, (Figure 2). 
Note 4: Zero error is the difference between the output of an ideal and the actual A/D for zero input voltage, (Figure 2). 

Note 5: Full-scale error is the difference between the output of an ideal and the actual A/D for full-scale input voltage, (Figure 2). 

Note 6: Total unadjusted error is the maximum sum of non-linearity, zero and full-scale errors, (Figure 3f. 

Note 7: Quantization error is the ±1/2 LSB uncertainty caused by the converter's finite resolution, (Figure 3). 

Note 8: Absolute Accuracy describes the difference between the actual input voltage and the full-scale weighted equivalent of the binary output 
code; included are quantizing and all other errors. Although rarely provided on data sheets, it it the best indication of a converter's true perfor- 
mance, /F/gwre 3/. 

Note 9: Supply rejection relates to the ability of an ADC to maintain accuracy as the supply voltage varies. The supply and Vref(+) are varied 
together and the change in accuracy is measured-with respect to full-scale. 

Note 10; Comparator input current is a bias current into or out of the chopper stabilized comparator. The bias current varies directly with clock 
frequency and has little temperature dependence, (Figure St. 
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• PLESSEY 

SEMICONDUCTORS 


SL445A 

POWER CONTROL 
ZERO VOLTAGE SWITCH 


SL445A 

POWER CONTROL CIRCUIT 


The SL445 is a triac controller providing a complete solution for 
temperature controlled electric panel heaters, cookers, film 
processing baths etc. 

Switching occurs at the zero voltage point in order to minimise 
radio frequency interference. 

The device is suitable for on-line operation and requires minimal 
external components. 

SPECIAL FEATURES 

1. Choice of proportional or on/off temperature control. 

2. Controlled switching rate in order to limit 'lamp flicker'. A pulse 
integration technique eliminates the problems associated with 
electrolytic timing capacitors. 

3. Very accurate temperature control is possible since switching 
jitter has been eliminated without introducing hysteresis to the 
servo amplifier. 

4. Symmetrical burst control i.e. no half-wave firing. 

5. LED drive circuit which responds directly to the temperature 
setting. 

6. Over-temperature protection circuit using a 'fail-safe' PTC 
thermistor and having the option of automatic or manual reset. 

7. LED/ Buzzer drive circuit controlled by 6 above. 

8. High immunity against spurious triac trigger pulses under noisy 
mains environment. 

9. Spurious triac trigger pulses inhibited at 'switch-on'. 

10. Potentiometer expansion circuit to improve resolution/reduce 
component count. 

ABSOLUTE MAXIMUM RATINGS 


Pin 

Max. 

Units 

1. Applied voltage 

V4 

V 

3. Peak Repetitive Current in (il2M) 

80 

mA 

3. Non-repetitive peak current 

(tp < 250/^3) ±l2SM 

200 

mA 

5. Applied voltage 

10 

V 

6. Applied Voltage 

10 

V 

6. Output Current 

10 

mA 

7. Applied Voltage 

6 

V 

7. Output Current 

10 

mA 

8. Applied Voltage 

10 

V 

9. Applied Voltage 

Vi 1 

V 

10. Applied Voltage 

Vl1 

V 

11. Output Current 

10 

mA 

16 Applied Voltage 

V4 

V 


SERVO AMP, INPUT (REF) 
COMMON 
AC INPUT 
Vcc 

TRIAC GATE DRIVE 
INHIBIT OUTPUT 
SERVO OUTPUT 
INHIBIT INPUT 


[I ^ 16 3 

[2 15 : 

[3 ■ U 3 

[4 13] 

C S 12 ] 

[6 11 ] 

C T , 10 ] 

[8 9 ] 


SERVO AMP. INPUT (SENSOR) ' 
PROPORTIONAL BAND RESISTOR 
TIMING CAPACITOR 
TIMING RESISTOR 
ZERO CROSSING DELAY CAPACITOR 
STABILISED BRIDGE SUPPLY 
POT. EXPANSION INPUT 
POT EXPANSION OUTPUT 


Fig. 1 Pin connections (top) 
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LINEAR 


APLESSEY SL44EA 

SEMICONDUCTORS POWER CONTROL CIRCUIT 


ELECTRICAL CHARACTERISTICS 

Operating temperature range — 10°C to +85°C 
Storage temperature range — 55°C to +125°C 
Test conditions (unless otherwise stated); Tamb = 25°C 
Ail potentials measured with respect to common (pin 2) 



Value 

Units 

Conditions 

Min. 

Typ. 

Max. 

Shunt regulating voltage Pin 4 


14.7 


V 

I 4 = 20mA average 

Max. regulating voltage on Pin 4 at 85°C 



16 

V 

14 = 20mA average 

Supply sensing amplifier— minimum working voltage Pin 4 


12.2 


V 


•Quiescent current drain 



8.2 

mA 

Less 1 1 1 , 17, 16, I 5 AV 

Stabilised bridge supply voltage Pin 1 1 @ 2mA 

8.0 

8.5 

9.0 

V 


Temperature coefficient Pin 11 

-1 


+ 1 

mV/°C 


Triac gate drive Pin 5 





See Fig. 6 for pulse timing 

Open circuit OFF voltage 



0.1 

V 


Open circuit ON voltage 


8.5 


V 


Current drive into short circuit 



200 

mA 


Current drive into 2V drain 

80 

100 


mA 


Current drive into 4V drain 

50 

70 


mA 


Internal drain resistance Pin 5 


800 


a 


Servo amp. Pins 1 & 16 






Input bias current 



1 

PA 


Input working voltage range 

0 


10 

V 


Servo amp. output voltage drive Pin 7 

6.0 

6.5 

7.0 

V 


Internal drain resistance Pin 7 

10 

25 

60 

kS 2 


Inhibit amp. input Pin 8 






Trip voltage 

0.9 

0.95 

1.0 

V 

Vi 1^9 

Input bias current 



1 

PA 


Input working voltage range 

0 


10 

V 


Inhibit amp. output voltage drive Pin 6 

5.8 

6.4 

6.8 

V 


Internal drain resistance Pin 6 

8 

12 

16 

kJ2 


Inhibit voltage Pin 6 


3.5 


V 


Potentiometer expansion circuit input bias current Pin 10 



10 

PA 

See Fig. 7 

Potentiometer expansion circuit output resistance Pin 9 

4 

6 

8 

kl2 

See Fig. 7 

Proportional control band (Ri 5 = 220k) 

60 

100 

140 

mV 

Ri 5 = 220 k n 

Ramp generator period T 

40 

44 

48 

s 

R -jj 3 “ 100k, R <1 






I.QjMF, 220V AC 


* The supply current is 0.45 X (RMS current fed into Pin 3). 



proportional set 

BAND /TEMPERATURE 



PROPORTIONAL 

OFFSET 







LtH 


ROOM 

"TEMPERATURE 




SAWTOOTH 

GENERATOR 


OFF 

ON* 


Jl 


OV, POWER I PROPORTIONAL BAND . lOOV. POWER 


SERVO 

LEO 


CONNECTED 
OFF TO PIN 7 


Fig. 4 timed proportional control normal operation 


* THE SHORT DURATION INTERRUPTIONS IN LIGHT OUTPUT ARE 
NOT REGISTERED BY THE EYE 

Fig. 5 Timed proportional control (expanded) 
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•PLESSEY 

SEMICONDUCTORS 


SL445A 

POWER CONTROL CIRCUIT 



I'O- 

z 


o 




CC P, 

U. c 


S 5 

id, 06- 


o < 

> 5; 

\ 1 


— ! 1 

3 ^ 

</) D 

' ! ' 

UJ ^ 

O S 0 2 
a 

1 1 I 

1 1 1 

CD 

1 1 1 

1 1 1 

1 1 1 I- 


0 2 0-4 0 6 , 0 8 10 


BRIDGE SUPPLY VOLTAGE FRACTION 


(INPUT applied to expansion CiRCUi'l 

Fig. 7 Potentiometer expansion characteristic 



* These two components may be omitted if the over- 
temperature trip facility is not required. Pin 8 should 
then be taken to common ie. Pin 2. 
t This component may be omitted if proportional control 
is not required. The circuit will then provide times on/off 
control. Pin 1 5 should be taken to Pin 11. 

C May be required to integrate input noise e.g. 47nF. 


Fig. 8 Electric panel heater control with room thermostat and 
optional security thermostat 


LED INDICATOR 

Provides the following facilities 

(a) In the case of timed proportional control, the LED will be lit 
continuously if any energy is supplied during the timing cycle, i.e. 
the LED will only be extinguished if the room temperature is being 
maintained without panel assistance. 

(b) In the case of timed on/off control, the LED will be lit for the 
period that energy is being consumed, i.e. the LED will flash on and 
off as the room temperature varies about the set point. 

(c) Room temperature may be ascertained by observing LED action 
whilst adjusting the temperature setting i.e. the LED is a substitute 
for the sound produced by electromechanical thermostats. 

The LED facility may be added as shown in Fig. 9. 

It is desirable to minimise LED drive current since this has a 
significant effect on the power rating of the mains dropping resistor 
RD- If the LED is for facility 'a' or 'b', a high intensity, wide 
viewing angle LED will be required and a current of 5mA nominal is 
suggested i.e. Rl = 1 kl2 (Vled “ 1 .5V). 

If the LED is only intended for facility 'c', a small, narrow 
viewing angle LED may be used and a current of 0.5mA nominal is 
sufficient i.e. Rl = 10k^2 (VlED “ 1-5V). 

A small amount of positive feedback may be applied to the servo 
amplifier by inclusion of resistor Rf (Fig. 9b). This can ensure 
flicker free operation of the LED by increasing the immunity of the 
amplifier to noise etc. on its input connections. However, the level 
of feedback should be minimised since temperature regulation will 
necessarily be impaired. A typical value for Rf would be 4.7 mJ 2 
and this results in a hysteresis of 13mV (0.1 3°C) if the bridge 
components are as given below. 




SECURITY (OVERTEMPERATURE TRIP) INDICATION 


Indication may be provided by LED or buzzer as shown in Fig. 10. 

SECURITY (OVERTEMPERATURE TRIP) RESET 

Hysteresis may be externally applied to the Inhibit Amplifier such 
that re-entry of the control circuit takes place automatically i.e. 
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SEMICONDUCTORS 


SL445A 

POWER CONTROL CIRCUIT 



Fig. 9a Simple indicator 

Fig. 9 LED indicator connections 


Fig. 9b Flicker-free indicator 




Fig. 10a LED (I^^d = 5mA, Vi Fig. 10b Buzzer (6V, 6mA) 

= 1.5V, Ri = IkSl; li£[) = 0.5mA, 

Vi = 1.5V, Ri = lOktl) 

Fig. 10 Security indicator circuits 

when the panel temperature falls to a certain level below the trip 
point. Alternatively, it may be arranged that the trip circuit— when 
activated— can only be reset by manual intervention e.g. momen- 
tarily interrupting the mains supply. It is desirable to introduce 
some hysteresis to the system when using a buzzer, in order to 
ensure positive on/off operation. When the manual reset mode of 
operation is adopted, an additional capacitor is required to eliminate 
the possibility of a spurious spike tripping the circuit. 

COMPONENT VALUES 

Room Temperature Sensing (Rp, TH1, Ry) 

Rv = 22k or 25k linear control potentiometer. 

Rr= 18k ±2% 

THIl = NTC thermistor, e.g. ITT type KQ223Y, 

R25 = 22k ±1 0%, B = 4300 ±5% 

Using these components, substantially linear temperature control 
is obtained over the range 5**C to 35°C. This range is covered by 
69% of the potentiometer track when the I.C's expansion circuit Is 
used as shown in figure 1. If the LED facility is used, calibration can 
be both accurate and rapid. 

Controlled Switching rate (Ry, Ci-) 

The period of the ramp generator is dictated by the requirements 
of Cenelec EN50.006 concerning lamp flicker. The load can only be 
switched into circuit at the start of a ramp cycle i.e. if power is 
interrupted to the load at any point in the cycle, subsequent 
demands for power can only^be met at the start of the next cycle. 

1090 


The pulse integration technique employed in the ramp generator 
accounts for the mains voltage term in the formula: 

Period of ramp = 0.2 x Vpiyjs x Cy seconds ± 10% 

This assumes Rj = lOOkT^j is in /XF, and Vr(\/|s is in volts, e.g. 
a 1.Q/UF capacitor will provide a ramp period of 44 sec if the circuit 
is used with a 220V AC supply. 

The capacitor should be of polyester or similar construction. 
Because of leakage and other considerations, electrolytic capacitors 
are not suitable. 

Proportional Control (RpB) 

Resistance Rp0 controls the proportion of the ramp waveform 
which is applied internally to the offset facility of the servo 
amplifier. Rp0 therefore, controls the width of the proportional 
control band. 

If Rp0 = 220k, the peak offset will be lOOmV which is 
equivalent to a proportional control band of 1°C if the above bridge 
component values are used. 

If Rp0= 100k, PB = 2.2°C 

= 390k, PB = 0.55°C etc. 

Overtemperature Control (Security) (Rs, TH2) 

Rs= 15k 


TH2 = ITT POSITTE PTC thermistor 
type YC080TB 

=ITT POSITTE PTC thermistor 
type YC090TB 

=ITT POSITTE PTC thermistor 
type YC100TB 


Trip 

Temperature 
Min. Max. 

82®C 90®C 

92°C 100°C 

102®C 110®C 


Thermistors of alternative manufacture may be used although 
the value of Rs may then differ. Tripping takes place if the 
resistance of TH2 is greater than Rg -r- 8. 

The value of Rs should be kept high to minimise power loss in 
KD* 

Triac and C^ 

Generaify, the maximum gate firing voltage (Vqj) of a triac is 
2.0V and the output stage of the 1C has been designed to deliver a 
minimum of 80mA into such a load. The nominal current Is 100mA 
and th'? triac is supplied with positive gate current. A wide range of 
suitable, low price triacs are available from several manufacturers. In 
order to minimise RFI, a triac should be chosen which has a low 
latching current IL. The triac cannot latch until the supply voltage 
Vl 0 (Vj + II X Rl) where 
Vj = on-rtage voltage of the device 
Rl = resistance of the triac load 

Therefore the triac requires a gate current 
Vlx 106 


vrms xVSx 2 7rf 
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after the zero crossing point in the supply cycle where f = the 
supply frequency. 

e.g. for a 380V ±10%, 50HZ supply, 1 kW load 
MAX. V j of triac = 1 .2V (@ 1 1_) 

MAX. iLof triac = 50mA 

we get R|_ = 144.4^2 

R L M AX = 1 44.4 + 5% =1 520 


Vl= Ilx Rl + Vt = 0.05X 152 + 1.2 = 8.8V Max 


The trailing edge of the firing pulse (Tf) must occur not sooner 
than 

V|_x 106 


VrmS X \/2 X 2nf 


/Lb after the zero crossing point. 


...M _ 8.8 X 106 

' 0.9x 380x V2x 2 xTTx 50 

=57.91 /Lb = 24 X C0 
Co MIN. = 57.91 = 2.41nf 
Co = 2.7 nF ±10% 


The same triac could of course be used to control a higher power 
load. The load resistance and hence required V|_ would fall, but for 
convenience the value of Cq need not be altered. Similarily, if the 
above calculations are repeated for a 220V supply, it will be 
established that Cq must exceed 1.77 nF and a value of 2.7 nF is 
again suitable. It rhay be convenient to use the same triac and value 
of Cq for 220, 240 and 380V applications. However, Cq should be 
keptTs low as possible if power dissipation in the dropper resistor is 
to be minimised. 

LINE DROPPING RESISTOR (Rp) 

Table I indicates the value of resistor Rq as a function of mains 
supply voltage, facilities provided etc. It will be apparent that it is 


desirable when dealing with a 380V supply to reduce power 
dissipation in the dropper resistor by introducing a series diode. 



Table 2 Max. value of Rz for various supply voltages 


The diode bypass resistor R^ (see Table 2) is necessary to 
provide proper operation of the zero voltage crossing circuit. The 
values for Rq given in the table may be reduced for rationalization 
purposes if required (e.g. common value for 220/240V supplies) or 
where additional external circuitry is fed by the 8.3V or 14V 
supplies. This may necessitate an appropriate increase in the value of 
the smoothing capacitor Cs. Furthermore, consideration should be 
given to the possible increase in chip povyer dissipation particularly 
if the external load is dynamic. 



SMOOTHING CAPACITOR (Cs) 

A 220/iF 16V Capacitor should be used except wheri dealing 
with the higher current appications i.e. 5mA LED, 6mA buzzer etc. 
Cs should then be increased to 330/LtF. The ripple voltage should be 
kept below IV peak— to— peak. 


Facilities used 









Over 





Maximum 



Room 

Serve 

temperature 

Serve 

Security 

Nominal 

Maximum 

Rq power 

Nominal 

Nominal 

temperature 

LED 

trip 

LED 

buzzer 

Rq value 

Rq power 

dissipation 

power supply 

Cd 

control 

0.5mA 

(security) 

5mA 

(6V. 6mA) 

(±5%) 

dissipation 

(with diode) 

voltage ±10% 


• 





3.3K 

4.7W 

2.3W 


4.7nF 

• 





7.5k 

8.2W 

4.1W 



• 





8.2k 

8.9W 

4.4W 


2.7nF 

• 





12k 

15.3W 




|||||||||||||__|_ 






5.1W 


■RCH 

4.7nF 







9.1W 










9.8W 



2.7nF 


■KH 





15.3W 




■Hmilll 


• 




5.1W 

2.5W 


4.7nF 

• 


• 




9.1W 

4.5W 



• 


• 




9.8W 

4.9W 


2.7nF 

• 


• 





7.6W 



■■■QIIIIIIN 


|||_||||||||_^_| 



3.0k 

5.1W 

2.5W 


4.7nF 






6.8k 

9.1W 

4.5W 








7.5k 

9.8W 

4.9W 


2.7nF 

IHKHIII 





12k 










2.2k 

7.0W 

3.5W 

mgsam 

4.7nF 






5.1k 

12.1W 

6.0W 



* 





6.2k 

11. 8W 

5.9W 


2.7nF 






9.1k 





• 


• 

• 

• 

2.2k 

7.0W 

3.5W 

110V 

4.7nF 



• 

• 

• 

4.7k 

13.1W 

6.5W 

220V') 

•f 



• 

• 

• 

5.1k 

14.4W 

7.2W 

240V V 

2.7nF 



• 

. • 

• 



8.2k 

22.4W 

11.2W 

380 vJ 



Table 1 Value of Rq (mains dropping resistor) 
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ABBREVIATIONS OF COMPANY NAMES 


AO 

Analog Devices 

Monosii 

AMO 

Advanced Micro Devices 

MOS 

AMI 

American Microsystems, Inc. 

Mostek 

Amperex 

Amperex Electronics Corp. 

Motoroia 

Analogic 

Analogic Corp. 

National 

NCR 

Beckman 

Beckman Instruments, Helipot Division 

NEC America 

BEI 

BEI Electronics 

NEC Micro 

Burr-Brown 

Burr-Brown Research 

Nitron 

Cermetek 

Cermetek 

Nortec 

Novonics 

NPC 

Cherry 

Cherry Semiconductor 

CMA 

Consumer Microcircuits of America 

Cybernetic 

Cybernetic Micro Systems 

OEI 

Oata General 

Data General 

OKI 

Oatel 

Datel Systems 

Panasonic 

DOC 

Data Devices Corp. 

Photo Therm 

Oelco 

Delco Electronics 

Plessey 

Oionics 

Dionics Inc. 

PMI 

EA 

Electronic Arrays 

Raytheon 

EMM/Semi 

EMM Semi, 

RCA 


Div. of Electronic Memories & Magnetics 

Reticon 

Essex 

Essex International 

RIFA 

Exar 

Exar Integrated Systems 

Rockwell 

RTC 

Fairchild 

Fairchild 

Ferranti 

Ferranti Electric 

Sanken 

Fujitsu 

Fujitsu 

Sanyo 

SGS 

Gi 

General Instrument 

Siemens 

Signetics 

Harris 

Harris Semiconductor 

Silicon G 

Hitachi 

Hitachi America Ltd. 

Siliconbc 

Holt 

Holt Inc. 

Silicon Sys. 

Hughes 

Hughes Aircraft Solid State Products 

Silitronics 

Hybrid Sys 

Hybrid Systems 

SMC 

HyComp 

HyComp 

Solitron 

Sprague 

Supertex 

SSM 

IMi 

International Microcircuits, Inc. 

Intech/FMi 

Intech/Function Modules inc. 

Intel 

Intel 

SSS 

Interdesign 

Interdesign 

Synertek 

Intersil 

Intersil 

IPI 

Integrated Photomatrix, Inc. 

Telaris 
Teiedyne C 

Lambda 

Lambda Electronics 

Teledyne P 

LSI 

LSI Computer Systems 

Teledyne S 
Telefunken 

Maruman 

Maruman Integrated Circuits 

Tl 

Master Logic 

Master Logic 

TMX 

Matrox 

Matrox Electronics Systems 

Toshiba 

Micro Net 

Micro Networks 

Trans-Data 

Micropac 

Micropac Industries 

TRW 

Micro Power 

Micro Power Systems 

Unitrode 

Micro Tech 

Microcircuits Technology 

Mitel 

Mitel Semiconductor 

Western 

Mitsubishi 

Mitsubishi Electric Co. 

MMI 

Monolithic Memories, Inc. 

Zilog 


Monosii 

MOS Technology 
Mostek 

Motorola Semiconductor 

National Semiconductor 

NCR Corp., Microelectronics Division 

NEC America 

NEC Microcomputers 

Nitron 

Nortec Electronics 
Novonics 

Nucleonic Products Co. 

Optical Electronics, Inc. 

OKI Semiconductor 

Panasonic, Matsushita Electric Corp. 
Photo Therm 
Plessey Semiconductors 
Precision Monolithics, Inc. 

Raytheon Semiconductor 
RCA Solid State Division 
Reticon 
RIFA 

Rockwell Microelectronic Devices 
Real Time Corp. 

Sanken Electric 
Sanyo Electric 
SGS-Ates Semiconductor 
Siemens 

Signetics (Philips) 

Silicon General 
Siliconix 

Silicon Systems, Inc. 

Silitronics 

Standard Microsystems 
Solitron Devices 
Sprague Electric Company 
Supertax, Inc. 

Solid State Microtechnology for Music 

Solid State Scientific 

Synertek 

Telaris 

Teledyne Crystalonics 

Teledyne Philbrick 

Teledyne Semiconductor 

AEG-Telefunken 

Texas instruments 

TMX 

Toshiba 

Trans-Data 

TRW 

Unitrode 

Western Digital 

Zilog 



Sales Offices 


United States Regional Sales Offices 


California 

2212 Dupont Drive 
Irvine, CA 92715 
(714) 833-9042 

599 North Mathilda Ave. 
Suite 270 

Sunnyvale, CA 94086 
(408) 245-5400 

Florida 

9600 Koger Blvd. 

Suite 203 

St. Petersburg, FL 33702 
(813) 576-2221 

Illinois 

3158 Des Plaines Ave. 
Des Plaines, IL 60018 
(312) 297-5540 


Massachusetts 

One Newton Executive Park 
Suite 200 

Newton Lower Falls, MA 02162 
(617) 527-0030 

Minnesota 

3250 West 66th Street 
Minneapolis, MN 55435 
(612) 920-7935 

New Jersey/Eastern 
Pennsylvania 

Executive Campus 
Bldg. 2, Suite 207 
Cherry Hill, NJ 08002 
(609) 663-4066 

New York 

275 Broad Hollow Road 
Melville, NY 11746 
(516) 420-0700 


Asia 

Japan 

New Japan Radio Co., Ltd. 

Mori Bldg. 5th, 17-1 
Toranomon 1-Chome 
Minato-ku, Tokyo 105 
03-591-3451 

Europe 

France 

Raytheon Semiconductor France 
La Boursidiere, RN 186 
92350 Le Plessis Robinson 
631-06-76 

Germany 

Raytheon Halbleiter GmbH 
Thalkirchner Strasse 74 
8 Munchen 2 
089/539693 

United Kingdom 

Raytheon Semiconductor 
The Pinnacles, Harlow 
Essex CM19 5BB 
(0279) 419310 
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LINEAR 


4151 


Voltage-to-Frequency Converter 


DESCRIPTION FEATURES 

The RC4151 and RM4151 provide a simple low-cost • Single supply operation (+8V to +22V) 

method of analog-to-digital conversion. They have all • Pulse output compatible with all logic forms 

the inherent advantages of the voltage-to-frequency con- • Programmable scale factor (K) 

version technique. The output of the 4151 is a series of • Linearity ±0.05% typical - precision mode 

pulses of constant duration. The frequency of the pulses • Temperature stability ±100% ppm/°C typical 

is proportional to the applied input voltage. These con- • High noise rejection 

verters are designed for use in a wide range of data • Inherent monotonicity 

conversion and remote sensing applications. • Easily transmittable oqtput 

• Simple full scale trim 

• Single-ended input, referenced to ground 

• Also provides frequency-to-voltage conversion 



Figure 1. 4151 Schematic Diagram 



TE (TO-99) METAL CAN 

(Top View) 



Order Part Nos.; RC4t51T, RM4161T 
NOTE: PIN 4 CONNECTED TO CASE 


NB MINIATURE 
DUAL-IN-LINE 

(Top View) 



Order Part Nos.: RC4151NB, RV4151NB 


PIN EUNCTION 

1 CURRENT SOURCE 

2 SCALE FACTOR 

3 LOGIC OUTPUT 

4 GROUND 

5 ONE-SHOT R,C 
B THRESHOLD 

7 INPUT VOLTAGE 




2 
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Voltage-to^Frequency Converter 


ABSOLUTE MAXIMUM RATINGS 


4151 


Supply voltages 



. . +8.0 to +22V 

Output sink current 



. . . . 20mA 

Internal power dissipation . 



. . . 500mW 

Input voltage 



. -0.2V to +V^ 

Output short circuit to ground . . . . . . 



. . Continuous 

Temperature Range 


Storage 

Operating 


RM4151: 

-65°C to +150°C 

-55°C to +125°C 


RV4151: 

-55°C to +125°C 

-40°Cto+ 85°C 


RC4151: 

-55°C to+125°C 

0°Cto+ 70°C 


ELECTRICAL CHARACTERISTICS Vcc = +15V,Ta = +25°C, unless otherwise specified 


PARAMETER 


SUPPLY CURRENT 


CONVERSION ACCURACY 
Scale Factor 

Drift with Temperature 
Drift with V 

cc 


INPUT COMPARATOR 
Offset Voltage 
Offset Current 
Input Bias Current’ 

Common Mode Range (Note 1) 


ONE-SHOT 

Threshold Voltage, Pin 5 
Input Bias Current, Pin 5 
Reset 


CURRENT SOURCE 

Output Current (Rs= M.Ok^l) 
Change with Voltage 
Off Leakage 


REFERENCE VOLTAGE 


LOGIC OUTPUT 

^SAT 

'^SAT 

Off Leakage 


CONDITIONS 


8V< V < 15V 
cc 

15V < V < 22V 


Circuit Figure 3, Vj = 10V 
Rs = 14.0K 

Circuit Figure 3, Vj = lOV 

Circuit Figure 3, Vj = 1.0V 
8V < V < 18V 


Pin 5, 1 = 2.2 mA 


Pin 1 , Figure 3, V = 0 
Pin 1, V = 0VtoV= lOV 
Pin 1, V = OV 


Pin 2, Figure 3 


Pin 3, I = 3.0 mA 
I = 2.0 mA 


Note 1 : Input Common Mode Range includes ground. 

Praytheon^ 



kHz/V 

ppM/°C 

%/v 













TYP 

MAX 

3.5 

6.0 

4.5 

7.5 . 

1.0 

1.10 

± 100 

— 

0.2 

1.0 

5.0 

10.0 

± 50.0 

±100.0 

-100.0 

-300 

OtoV -2 
cc 

V -3.0 

cc 

0.667 

0.70 

-100.0 

-500 

0.15 

0.50 

138.7 


1.0 

2.5 

1.0 

50.0 

1.9 

2.08 

0.15 

0.50 

0.10 

0.35 

0.1 

1.0 


a 

< 

III 
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Raytheon 


4152 


Voltage -to -Frequency Converter 


DESCRIPTION 


The Raytheon 4152 consists of a comparator, a one-shot, a 
precise gated current-source output, an internal voltage refer- 
ence, and an open-collector output ... all on a single mono- 
lithic 1C chip. These elements can be combined via external 
pin connections to perform a wide variety of circuit functions. 

The versatility of this unique 1C makes it easy to tailor the cir- 
cuit operation to your needs. Pulse width, scale factor, and 
output drive are set by external resistors as shown in Figure 1. 
Combine the versatile 4152 with an op amp or two, some 
digital circuits, and the range of cost-effective applications 
becomes even greater. 

The Raytheon 4152 provides a versatile, low-cost means of 
accurately converting an analog signal to a pulse train of pro- 
portional frequency, and vice versa. It can be imaginatively 
applied to a broad range of signal conditioning applications 
once the various functional blocks within the 1C are understood. 


The 4152 is directly interchangeable with the 4151, thereby 
allowing an upgrading of system accuracy at minimal cost. 





Figure 1. Functional Diagram of Raytheon 4152. 


FEATURES 

• Single supply operation (+7 V to +18 V) 

• Pulse output compatible with all logic forms 
(DTL/TTL/CMOS) 

• Programmable scale factor (K) 

• High linearity ±0.05% max 

• Temperature stability ±1 50 ppm/°C max 

• Direct replacement for RM/RC4151 

• High noise rejection 

• Inherent monotonicity 

• Easily transmittable output 

• Simple full scale trim 

• Single-ended input, referenced to ground 

• V/F or F/V conversion 

• Voltage or current input 

• Wide dynamic range 


APPLICATIONS 

• Precision voltage-to-frequency-converters 

• Pulse-width modulators 

• Programmable pulse generators 

• Frequency-to-voltage converters 

• Integrating analog-to-digital converter 

• Long-term analog integrator 

• Signal conversion — 

Current-to-frequency 

Temperature-to-frequency 

Pressure-to-frequency 

Capacitance-to-frequency 

Frequency-to-current 

• Signal isolation 

VFC ->■ opto-isolation FVC 
ADC with opto-isolation 

• Signal encoding 

FSK modulation/demodulation 
Pulse-width modulation 

• Frequency scaling 

• DC motor speed control 



CONNECTION INFORMATION 


TE (TO-99) Metal Can 

(Top View) 



Order Part Nos.: RC4152T, RM4152T 

NOTE: PIN 4 CONNECTED TO CASE 


OE and NB Miniature 
Dual In-line 
Packages 
(Top View) 



Order Part Nos.: RC4152NB, RV4152NB 
RM4152DE, RV4152DE. RC4152DE 


PIN FUNCTION 

1 CURRENT SOURCE 

2 SCALE FACTOR 

3 LOGIC OUTPUT 

4 GROUND 

5 ONE-SHOT R, C 

6 THRESHOLD 

7 INPUT VOLTAGE 
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Voltage -to - Frequency Converter 


4152 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltages ■ • ■ +22V 

Output Sink Current 20mA 

Internal Power Dissipation BOOmW 

Input Voltage -0.2V to +'^CC 

Output Short Circuit to Ground Continuous 


Storage Temperature Range 

RM4152 .....' 

RV4152 

RC4152 

Operating Temperature Range 
RM4152 . . . .. 

RV4152 

RC4152 


-650C to +150OC 
-550c to + 1250c 

-550c to + 1250c 

-550c to +1250C 
-40OC to.+85oc 
. OOC to +70OC 


ELECTRICAL SPECIFICATIONS 

Typical performance at Vqq = +15 V and T^ = +25°C unless otherwise noted. 


CIRCUIT CHARACTERISTICS 

— 

MIN 

TYP 

MAX 

UNITS 

Input Comparator 





Input Offset Voltage @ 25°C 


±2 

±10 

mV 

vs. Temperature 


±20 


mV/°c 

Input Offset Current 


±30 

±100 

nA 

Bias Current (Either Input) 


-50 

-300 

nA 

Input Voltage Range (Either Input) 


0 to Vcc "3.0 Volts 


V Si 

Comparator Gain 


10,000 


- 

One-Shot Pulse Circuit 





Pulse Width (See Fig. 1 ) 


1.1 Ro Co ± 3% 


, sec 

Threshold Voltage (Pin 5) 

0.65 Vcc 

0.67 Vcc 

0.69 Vcc 

V 

Input Bias Current (Pin 5) 


-100 

-500 

nA 

^sat 3t Pin 5, 1 = 2.2 mA 

Pulse Width Stability (Tp = 75 ms) 


0.10 

0.5 

V 

vs. Temperature 


±30 

±50 

ppm/°C 

vs. Supply 


±100 


ppm/V 

Gated Current Source 





Output of Gated Current Source 


Vr/Rs± 1% 


_ 

vs. Temperature(l) 


±50 

±100 

ppm/°C 

vs. Supply 


0.10 


%/V 

Compliance (Change with Voltage) 


0.10 

0.25 

ma/v 

Leakage in OFF State 


10 

50 

nA 

Rise Time 


100 


nsec 

Fall Time 


100 


nsec 

Reference Voltage 





Voltage Vr (Pin 2) 

2.0 

2.25 

2.5 

V 

Temperature Coefficient 


±50 

±100 

ppm/°C 

Logic Output (Pin 3) 





Vsat @1=3 mA 


0.1 

0.5 

V 

@1 = 10 mA 


0.8 


V 

Power Supply 





Voltage, Operating Range 

+7 

+15 

+ 18 

V 

Quiescent Current Drain 


2.5 

6 

mA 


'Temperature coefficient of output current mirror (pin 1 output) exclusive of reference voltage drift. 


"RAYTHEON 
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Raytheon 


4153 


Voltage-to-Frequency Converter 


Description 

The 4153 is a high speed, precision voltage-to- 
frequency converter utilizing Linear LSI 
technology to provide a fully contained 12 
bit accurate data conversion element. 

The 4153 converts an analog input signal to a 
proportional serial pulse train output with 
scaling selectable over a wide dynamic range 
(>100dB). Comparable performance is 
available in the frequency-to-voltage mode 
making the 4153 an ideal building block for 
accurate, wide bandwidth isolation amplifiers 
and 3-wire analog data links. 



The speed, accuracy and temperature 
performance of the 4153 is achieved by 
incorporating on a single monolithic chip high 
speed ECL logic, a high gain, wide bandwidth 
op amp and an Ion-Implanted buried zener 
reference. 

Features 

■ < .1Hz to>250KHz dynamic range 

■ .01%F.S. max.nonllnearityerror{.1Hzto10KHz) 

■ 1 50ppm/° C max. gain tempco 

■ On board 7.3 volt reference 

4153 Functional Block Diagram 



Applications 

■ Precision voltage-to-frequency-converters 

■ Pulse-width modulators 

■ Programmable pulse generators 

■ Frequency-to-voltage converters 

■ Integrating analog-to-digital converter 

■ Long-term analog integrator 

■ Signal Conversion— 

Current-to-frequency 

Temperature-to-frequency 

Pressure-to-frequency 

Capacitance-to-frequency 

Frequency-to-current 

■ Signal isolation 

VFC — opto-isolation — FVC 
ADC with opto-isolation 

■ Signal encoding 

FSK modulation/demodulation 
Pulse-width modulation 

■ Frequency scaling 

■ DC motor speed control 


Connection Information 




C 

• 

1 14 

□ 



c 

2 13 

□ 


DC or DB 





Dual In-line 

C 

3 12 

□ 


Packages 

c 

4 11 

□ 


(Top View) 

c 

5 10 

□ 



c 

6 9 

□ 



i: 

7 8 

□ 

Pin 

Function 

Pin 

Function 

1 

-Vcc 

8 

Circuit GND 

2 

REFGND 

9 

Frequency Output 

3 

Vref Output 


(open collector) 

4 

VouT (op amp) 

10 

+Vcc 


5 

liN (REF voltage 

11 

(-) Op Amp Input 


input) 

12 

(+) Op Amp Input 

6 

Co (Pulse Width) 

13 

f Op Amp Offset 

7 

Trigger Input 

14 

/ Adjust 
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Volfage-to-Frequency Converter 4153 


ElectriCdl Spccificstions (Vcc = ±15V and Ta = 25°c unless otherwise noted) 


Parameters 

mnoomii 

Typ. 

Max. 

Units 

Full Scale Frequency 

250 

500 


KHz 

Transfer Characteristics 





Nonlinearity Error: 





0.1Hz<F< 10KHZ 


.006 

.01 

%FS 

1.0Hz<F<100KHz. 


.025 

.05 

%FS 

5.0Hz<F<250KHz 


.05 

.1 

%FS 

Scaling Factor Tolerance 





K = 2 Vref Rin Co 


+3 


% 

Reference Voltage (Vref) 


7.3 


V 

Output Current (steady state) 



8.0 

mA 

liN Current (pin 5) 


1.0 


mA 

Temperature Stability (0°C to +70° C) 



■■ 


Gain 


±75 


ppm/°C 

Gain (external REF) 


±25 


ppm/°C 

Reference Voltage 


±50 

BEB 

ppm/°C 

Frequency Output (open collector) 





Saturation Voltage 





lo = 4mA 


.2 


V 

lo = 10mA 


.55 


V 

Time Base Error 





@ Fmax = lOKHz 


Vs 


LSB @ 





10 Bits 

Voltage Output (op amp) 





Output Resistance 


230 


Ohms 

Output Short Circuit Current 


25 


mA 

Gain-Bandwidth Product 


2.5. 

3.0 

MHz 

Slew Rate 

.5 

.7 


V/uSec 

Output Voltage Swing (Rl>2K) 

0 to +10 

-.5 to +14.3 


V 

Power Supply Requirements 





Supply Range 

±12 

±15 

±18 

V 

Supply Current (lo = 0) 



7 

mA 

Inputs 





Analog (V-F) 





Current Range 

0-1.5 

0-1.8 


mA 

Input Bias Current 


70 

400 

nA 

Input Offset Voltage (adjustable to 0) 


.5 

3 

mV 

Input Offset Current 


30 

60 

nA 

Input Resistance 


1.0 


M Ohms 

Digital (F-V) 





Logic “0” 



.5 

V 

Logic “1” 

2.0 



V 

Pulse Width 

150 



nSec 

Trigger Current 


-50 


uA 
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LINEAR 


4156 


DESCRIPTION 

The RM4156/RC4156 is a monolithic integrated circuit, 
consisting of four independent high performance operational 
amplifiers constructed with the planar epitaxial process. 

These amplifiers feature guaranteed A.C. performance which 
far exceeds that of the 741 type amplifiers. Also featured 
are excellent input characteristics and guaranteed low noise 
making this device the optimum choice for audio, active 
filter and instrumentation applications. 


Quad High Performance 
Operational Amplifier 

FEATURES 

Typical Guaranteed 

• Unity Gain Bandwidth 3.5 MHz 2.8 MHz 

• High Slew Rate 1.6V//.tS 1.3V/iuS 

• Low Noise Voltage 1.4/iV 2.0/xV 

e Indefinite Short Circuit Protection 

• No Crossover Distortion 

• Low Input Offset and Bias Parameters 

• Internal Compensation 


C 

o 


^ SCHEMATIC DIAGRAM (1/4 Shown) 



CONNECTION INFORMATION 
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Quad High Performance 

Operational Amplifier 4156 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage ±20V 

Internal Power Dissipation (Note 1) «... 880 mW 

Differential Input Voltage ±30 V 

Input Voltage (Note 2) . . ±15V 

Output Short Circuit Duration (Note 3) . . . Indefinite 


Storage Temperature Range .... 
Operating Temperature Range RIV14156 

RV4156 

RC4156 

Lead Soldering Temperature (10 sec) . 


-65 to+150°C 
-55 to +125°C 
-40 to +85°C 
Oto +70°C 
. . . 300°C 


ELECTRICAL CHARACTERISTICS Vqq ± 15V +25°C unless otherwise specified 


PARAMETER 

CONDITIONS 

RM4156 

RV4156/RC4156 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Input Offset Voltage 



0.5 

3.0 


1.0 

5.0 

mV 

Input Offset Current 

r 


15 

30 


30 

50 

nA 

Input Bias Current 



60 

200 


60 

300 

nA 

Input Resistance 



0.5 



0.5 


m 

Large Signal Voltage Gain 


50,000 

100,000 


25,000 

100,000 


v/v 

Output Voltage Swing 


±12 

±14 


±12 

±14 


V 


±10 

±13 


±10 

±13 


V 

Input Voltage Range 


±12 

±14 


±12 

±14 


V 

Output Resistance 



230 


■ 

230 


n 

Output Short Circuit Current 



25 



25 


mA 

Common Mode Rejection Ratio 


80 

. 


80 



dB 

Power Supply Rejection Ratio 


80 



80 



dB 

Supply Current (all amplifiers) 

R[_ = oo 


4.5 

5.0 


5.0 

7.0 

mA 

Transient Response 

Rise Time 

Overshoot 

Slew Rate 



50 



75 


ns 



25% 



25% 


% 


1.3 

1.6 


1.3 

1.6 


V/jUs 

Unity Gain Bandwidth 


2.8 

3.5 


2.8 

3.5 


MHz 

Phase Margin 



50 



50 . 


degrees 

Full Power Bandwidth 

Ijjjj^lQ^QQQIIIIIIIIIIII 

20 

25 


20 

25 


kHz 

Input Noise Voltage 

f = 20 Hz to 20 kHz 


1.4 

2.0 


1.4 

2.0 

iuV RMS 

Input Noise Current 

f = 20 Hz to 20 kHz 


15 



15 


pA RMS 

Channel Separation 



-108 



-108 

1 

dB 

The following specifications apply for -55°C ^ T^ +125°Cfor RM4156, -40°C ^T^^+85°Cfor RV4156, 

0°C < T^ <+70°C for RC4156. 

Input Offset Voltage 

Rg<10 


1 

5.0 



6.5 

mV 

Input Offset Current 




75 



100 

nA 

Input Bias Current 




325 



400 

nA 

Large Signal Voltage Gain 


25,000 



15,000 



V/V 

Output Voltage Swing 

ihesbUhi 

±10 



±10 



V 

Supply Current 

IIHHHHIHHi 


10 



10 


mA 

Average Offset Voltage Drift 



5 



5 


mV/°c 


Notes: 1 . Rating applies for case temperature of +25°C maximum; derate linearity at 6.4 mW/ C for temperatures above +25 C. 


2. For supply voltages less than ±15V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit to ground on one amplifier only. 
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NEAR 


4200 


Precision Anaiog Muitipiier 


General Description 

The Raytheon RC4200 is the industry’s first 
integrated circuit multiplier to have complete 
compensation for non-linearity, the primary 
source of error and distortion. This Is also the 
first 1C multiplier to have three on-board 
operational amplifiers designed specifically for 
use in multiplier logging circuits. These 
specially-designed amplifiers are frequency 
compensated for optimum AC response in a 
logging circuit; the heart of a multiplier, and can 
therefore provide superior AC response in 
comparison to other analog multipliers. 


Versatility is unprecedented: this is the first iC 
c multiplier that can be used in a wide variety of 
S applications withoutsacrificing accuracy. Four- 
quadrant multiplication, two-quadrant division, 
^ square-rooting, squaring and RMS conversion 
can all be easily Implemented with predictable 
accuracy. The nonlinearity compensation is not 
just trimmed at a single temperature, it is 
designed to provide compensation over the full 
temperature range. This nonlinearity compen- 
sation combined with the low gain and offset 
drift inherent in a well-designed monolithic chip 
provides a very low accuracy tempco. 


Functional Diagram 



Design Features 

■ High accuracy 

Non-linearity— 0.1% maximum 
Temperature coefficient— 0.005%/°C 
maximum * 

■ Multiple functions 

Multiply, divide, square, square root, RMS- 
to-DC conversion, AGC, and modulate/ 
demodulate 

■ Wide bandwidth— 4 MHz 

■ Feedthru Rejection 60dB@100KH2 

■ Signal-to-noise ratio 94dB 


The excellent linearity and versatility were 
achieved through circuit design rather than 
special grading to tweaking, therefore unit cost 
is very low. Analog multipliers can how be used 
in applications where price was previously 
an inhibiting factor. 

The Raytheon RC4200 is ideal for use in low- 
distortion audio modulation circuits, voltage- 
controlled active filters, and precision 
oscillators. 


Connection Information 


DE and NB Miniature 
Dual In-line 
Package 

(Top View) 


d' 




cu 

IZ3 

[Z‘ 


IZ) 

o 

tzi 

5=1 


PIN FUNCTION 

1 l2 

2 Vos 2 

3 -Vs 

4 Output l3 

5 l4 

6 Gnd 

7 Vosi 

8 h 


Order Part Nos.: RC4200NB, RV4200NB, 
RC4200DE. RV4200DE, 
RM4200DE, RC4200ANB, 
RV4200ANB, RV4200ADE, 
RM4200ADE. 
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Precision Anaiog Multipiier 4200 


Absolute Maximum Ratings (above which the useful life may be impaired) 
Supply Voltage 

-22V 

Internal Power Dissipation 

500 mW 

Input Current 

-5 mA 

Storage Temperature Range 


RM4200/4200A 

-65°Cto+150°C 

RV4200/4200A 

-55°Cto+125°C 

RC4200/4200A 

-55°Cto+125°C 

Operating Temperature Range 


RM4200/4200A 

-55°Cto +125®C 

RV4200/4200A 

-40°Cto +85° C 

RC4200/4200A 

0°Cto +70° C 


Electrical Characteristics (over operating temperature range, Vs + -1 5V unless otherwise noted) 


Parameter 

Conditions 

RC4200A 

RC4200 

Units 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Input range (li, l2 and l4) 

(Notel) 

1.0 


1000 

1.0 


1000 

uA 

Total error as multiplier 
Untrimmed 

Ta = 25°C 

(Note 2) 

■ 


+2.0 

■ 


+3.0 

% 

With external trim 



+2.0 



+0.5 

% 

Vs temperature 


+0.005 



+0.005 


%/°C 

Vs supply (-9 to -18V) 


+0.1 



+0.1 


%/V 

Nonlinearity 

50uA 1 250 uA,Ta = 25°C 



+0.1 



+0.3 

% 

Input offset voltage 

Ii = I2=I4 = 150uA,Ta = 25°C 



+5 



+10 

mV 

Input bias current 

Ii = I2 = I4 = 150uA,Ta = 25°C 



300 



500 

nA 

Average temperature 
coefficient of input 
offset voltage 

ll = l2=l4 = 150uA 



+50 



+100 

uV/°C 

Output current range (l3) 

(Notes) 

1.0 


1000 

1.0 


1000 

uA 

Frequency response, -3 dB 



4 



4 


MHz 

Supply voltage range 


-9 

-15 

-18 

-9 

-15 

-18 

V 

Quiescent current 

ll = l2=l4 = 150uA,TA = 25°C 



4 



4 

1 

mA 



Notes: 1. Refertosec. E and sec. G for input current limitations. 

2. Refer to Figure 6 for example. 

3. These specifications apply with output (Is) connected to an op amp summing junction. If desired, the output (Is) at pin (4) can be 
used to drive a resistive load directly. The resistive load should be less than 700 ohms and must be pulled up to a positive supply 
such that the voltage on pin (3) stays within a range of 0 to +5V. 


11 

1103 


©IC MASTER 1979 


Raytheon 














































































LINEAR 


4559 


Dual High Performance Operational Amplifier 


GENERAL DESCRIPTION FEATURES 


The 4559 integrated circuit is a dual high performance opera- 
tional amplifier internally compensated and constructed on a 
single silicon chip using the planar epitaxial process. 

These amplifiers feature guaranteed AC performance which 
far exceeds that of the 741 -type amplifiers. The specially de- 
signed low-noise input transistors allow the 4559 to be used 
in low-noise signal processing applications such as audio pre 
amplifiers and signal conditioners. 

The 4559 also has more output drive than 741 -type ampli- 
fiers and can be used to drive a 600 ohm load. 


Typical Guaranteed 

Unity Gain Bandwidth 4.0 MHz 3.0 MHz 

Slew Rate 2.0 V/jusec 1.5 V/jusec 

Low Noise Voltage 1.4tiVRMS 2.0 mVrmS 

Supply Voltage ±22V for RM4559 and ±18V for RC4559 
No Frequency Compensation Required 
No Latch Up 

Large Common Mode and Differential Voltage Ranges 
Low Power Consumption 
Parametric Tracking Over Temperature Range 
Gain and Phase Match Between Amplifiers 



CONNECTION INFORMATION 


TE <TO-99) 
Metal Can Package 

(Top View) 


DE and NB 
Dual In-line Packages 
(Top View) 





FUNCTION 

A OUTPUT 
A -INPUT 
A -UNPUT 
V~ 

B -UNPUT 
B -INPUT 
B output 


Order Part Nos.: 
RC4559T, RM4559T 


Order Part Nos.; 
RC4559NB, RV4559NB 
RC4559DE,RV4559DE 
RM4559DE 
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Dual High Performance Operational Amplifier 4559 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

. . . RM4559: ±22V 
RC4559;±18V 

Operating Temperature Range 

RM4559 

- 550 c to 1250 c 

Internal Power Dissipation (Note 1) . . 

500mW 

RV4559 

. -40OC to +850C 

Differential Input Voltage 

+30V 

RC4559 

. . . QOC to +70OC 

Input Voltage (Note 2). 

+15V 

Lead Temperature (Soldering, 10 sec) . . 

300OC 

Storage Temperature Range 

. - 6 . 50 c to +150OC 

Output Short-Circuit Duration (Note 3). 

Indefinite 


ELECTRICAL CHARACTERISTICS (T^ - 25^C, Vqq - ±15 V unless otherwise specified.) 




RM4559 

RV/RC4559 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

Input Offset Voltage 

RS<10kS2 


1.0 

5.0 


2.0 

6.0 

mV 

Input Offset Current 



5 

100 


5 

100 

nA 

Input Bias Current 



40 

250 


40 

250 

nA 

Input Resistance 



1.0 


0.3 

1.0 


MH 

Large Signal Voltage Gain 

RL>2ki2,Vout = ±'IOV 

50,000 






V/V 

Output Voltage Swing 

R|_ > 3kil 

±12 

±13 

m^iii 

±12 

mgm 


V 


Rl> 600i2 

±9.5 

±10 


±9.5 

■H 


V 

Input Voltage Range 


±12 

±13 



±13 


V 

Common Mode Rejection Ratio 

RS<10kl2 


100 


Hi 

100 


dB 

Supply Voltage Rejection Ratio 

RS< 10kl2 


10 

75 

■■ 


75 

pV/V 

Supply Current 

RL = °° (All Amplifiers) 


3.3 

5.6 


3.3 

5.6 


Transient Response (unity gain) 

V|i\j = 20mV, R[_ = 2kS2, 
Cl < lOOpf 



■ 





Rise Time 



80 



80 


nsec 

Overshoot 



18 



18 


% 



1.5 

2.0 


1.5 

2.0 


V/ps 

Unity Gain Bandwidth 


3.0 

4.0 



4.0 


MHz 

Full Power Bandwidth 

Vq = 20 Vp.p 

24 

32 


24 

32 


mssm 

Input Noise Voltage 

f = 20 Hz to 20 kHz 


1.4 

2.0 


1.4 

2.0 

A^Vrms 

Input Noise Current 

f = 20 Hz to 20 kHz 



25 



25 


pA RMS 

Channel Separation 

Gain = 100 

f = 10 kHz, Rs = 1kS2 

. 

90 

■ 


90 


dB 

The following specifications apply for -55°C < Ta ^ +125°C for RM4559; 0°C < Ta ^ +70°C for RC4559 

Input Offset Voltage 

RS< 10kl2 

■ 


6.0 



7.5 

mV 

Input Offset Current 




300 



200 

nA 

Input Bias Current 




500 



500 

nA 

Large-Signal Voltage Gain 

Rl> 2kf2, Vout = ±10V 

25,000 



15,000 




Output Voltage Swing 

R[_>2ki2 

±10 



±10 



V 

Supply Current 

Vs = ±15V, Rl = “° 








(All Amplifiers) 

Ta = +125°c 


3 

5 


3 

5 

mA 


Ta = -55°c 


4 

6.6 


4 

6.6 


MATCHING CHARACTERISTICS (Vcc = ±15V, Ta = 25°C unless otherwise specified) 


PARAMETER 

CONDITIONS 

RM4559 

TYP 

RC4559 

TYP 

UNITS 

Voltage Gain 

Rl > 2ki2 

±0.5 

±1.0 

dB 

Input Bias Current 


±15 

±15 

nA 

Input Offset Current 


±7.5 

±7.5 

nA 

Input Offset Voltage 

RS> 10kL2 

±0.1 

±0.2 

mV 


NOTES: 

1 Rating applies for case temperatures to 1 25° C; derate linearly at 6.5mW/° C for ambient temperatures above «75° C for RM4559 

2. For supply voltages less than -15V. the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit may be to ground on one amp only. Rating applies to +1 25° C case temperature or +75° C ambient temperature for RC4559 and to+85°C 
ambient temperature for RV4559. 


13 


©1C MASTER 1979 


1105 


Raytheon 

























































































































Signetics 



DESCRIPTION 

The ST100 is a monolithic n-255 law 
companded PCM Codec. This is a per chan- 
nel device fabricated in I^L technology. The 
ST100 has all the circuitry necessary to 
convert an analog signal into an 8 bit PCM 
digital data stream and vice versa. Asyn- 
chronous operation of transmit and receive 
is possible. A & B signaling and zero code 
suppression are also provided. Very few ex- 
ternal components are required for its oper- 
ation. The digital inputs are TTL compatible 
while the digital outputs are open collector, 
TTL compatible. 


FEATURES 

• fi-255 law companding 

• Serial data rates up to 2.048MHz 

• Sampling rates up to 16kHz 

• Asynchronous operation of transmit 
and receive 

• A & B duai channei signaiing 

• Zero code suppression 
e Low noise 

e Fabricated with proven, reliable bipolar 
process 

APPLICATIONS 

• PCM channel banks 

• EPABX’S 

e Subscriber loop carrier systems 

• Central office switches 


PIN CONFIGURATION 




ANALOG V+ Q] 


^REF GND 

ANALOG V- ^ 


m VREF 

ANALOG GND FT 


■551 OUTPUT SAMPLE 
ill AM3 HOLD CAP 

INPUT SAMPLE 

AM> HOLD CAP LI. 


TH analog output 

ANALOG INPUT [T 


^ DIGITAL GND 

AUTO ZERO CAP 


■T51 encode 

JzJ COMMAND 

receive CLOCK IT 


Inl A/B ENABLE 
izJ ENCODE 

DECOoers- 

commandLL 


Tt] SIGWAL A WPUT 

DKaTAL INPUT [T 


til SIGNAL B INPUT 

A/B ENABLE rrr 
DECODE Liz. 


transmit 

’ll CLOCK 

SIGNAL rTT 

aoutputLLL 


'lT| DIGITAL OUTPUT 

SIGNAL nr 
B OUTPUT Li£ 


~iJ| DIGITAL V+ 





ABSOLUTE MAXIMUM RATINGS* 


PARAMETER 

RATING 

UNIT 

Analog supply voltages 



Positive 

13 

V 

Negative 

-13 

V 

Digital supply voltage 

-1-5 ±0.25 

V 

Maximum analog input 

6V (Peak to Peak) 

V 

Operating temperature range 

0 to -f-70 

“C 

Storage temperature range 

-65 to -1-150 

“C 


*lf any of these limits are exceeded more than momentarily, permanent damage to the 
device may occur. 


signotics 


1106 


®iC MASTER 1979 




NE/SE527-F.K,N 


DESCRIPTION 

The SE/NE527 Is a high speed analog vol- 
tage comparator which, in the first time 
mates state-of-the-art Schottky diode tech- 
nology with the conventional linear proc- 
ess. This allows simultaneous fabrication 
of high speed T2L gates with a precision 
linear amplifier on a single monolithic chip. 
The SE/NE527 is similar in design to the 
Signetics SE/NE529 voltage comparator 
except that it incorporates a ’“Emitter Fol- 
lower” input stage for extrernely low input 
currents. This opens the door to a whole 
new range of applications for analog vol- 
tage comparators. 


FEATURES 

• ISns propagation delay 

• Complementary output gates 

• TTL or ECL compatible outputs 

• Wide common mode and differential vol- 
tage range 

• Mil std 883A,B.C available 

APPLICATIONS 

• A/D conversion 

• ECL to TTL interface 

• TTL to ECL Interface 

• Memory sensing 

• Optical data coupling 

BLOCK DIAGRAM 


PIN CONFIGURATIONS 






K PACKAGE 


INPUT A ! ^ ^ (S'X '^2* 

INPUT B /© @\ STROBE A 

\ (D O j OUTPUT A 

STROBE b\® ^ ® y GrsO 


EQUIVALENT SCHEMATIC 
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NE/SE529-F,K,N 


DESCRIPTION 

The SE/NE529 is a high speed analog volt- 
age comparator which, for the first time 
mates state-of-the-art Schottky diode tech- 
nology with the conventional linear proc- 
ess. This allows simultaneous fabrication of 
high speed T2L gates with a precision linear 
amplifier on a single monolithic chip. 


FEATURES 

• 10ns propagation delay 

• Complementary output gates 

• TTL or ECL compatible outputs 

• Wide common mode and differential volt- 
age range 

APPLICATIONS 

• A/D conversion 

• ECL to TTL interface 

• TTL to ECL interface 

• Memory sensing 

• Optical data coupling 

• Mil std 883A,B,C available 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Positive supply voltage (V1+) 

+15 

V 

Negative supply voltage (VI -) 

-15 

V 

Gate supply voltage (V2+) 

+7 

V 

Output voltage 

+l{5 

V 

Differential input voltage 

±5 

V 

Input common mode voltage 

±6 

V 

Power dissipation 

600 

mW 

Operating temperature range 



NE529 

0 to +70 

°C 

SE529 

-55 to +125 


Storage temperature range 

-65 to +150 

°C 

Lead temperature 



(soldering, 60 sec) 

+300 

°C 



PIN CONFIGURATION 


F,N PACKAGE 






BLOCK DIAGRAM 



EQUIVALENT SCHEMATIC 
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NE/SE532/532A/SA532-N.T 


DESCRIPTION 


PIN CONFIGURATIONS 


The 532 consists of two independent, high 
gain, internally frequency compensated op- 
erational amplifiers designed specifically to 
operate from a single power supply over a 
wide range of voltages. Operation from dual 
power supplies is also possible and the low 
power supply current drain is independent 
of the magnitude of the power supply 
voltage. 

FEATURES 

• Internally frequency compensated for 
unity gain 

• Large dc voitage gain— (lOOdB) 

• Wide bandwidth (unity gain)— 1 MHz 
(temperature compensated) 

• Wide power suppiy range 

single supply— (3Vdc to 30Vdc) 
or dual supplies— (+1.5Vdc to 
±15Vdc) 

• Very iow suppiy current drain (400 mA)— 
essentiaiiy independent of suppiy voit- 
age (1m W/op amp at +5Vdc) 

• Low input biasing current— (45nA dc 
temperature compensated) 

• Low input offset voltage— (2mVdc) and 
offset current— (5nA dc) 

• Differential input voitage range equai to 
the power supply voltage 

• Large output voltage— (OVdc to V+ — 
I.SVdc swing) 

• SE532 Mil std 883A,B,C available 

UNIQUE FEATURES 

In the linear mode the input common-mode 
voltage range includes ground and the out- 
put voltage can also swing to ground, even 
though operated from only a single power 
supply voltage. The unity gain cross fre- 
quency is temperature compensated. The 
input bias current is also temperature 
compensated. 



N PACKAGE 
(Top View) 



ORDER PART NO. 

SE532N NE532N 

SA532N 

SE532AN NE532AN 


EQUIVALENT CIRCUIT 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Supply voltage, V+ 

32 or ±16 

Vdc 

Differential input voltage 

32 

Vdc 

Input voltage 

-0.3 to +32 

Vdc 

Power dissipation 



T package 

680 

mW 

N package 

625 

mW 

Output short-circuit to GND 



V+ < 15 Vdc and Ta = 25° C 

Continuous 


Operating temperature range 



NE532 

0 to +70 

°C 

SA532 

-40 to +85 

°C 

SE532 

-55 to +125 

°C 

Storage temperature range 

-65 to +150 

°C 

Lead temperature 

300 

°C 

(soldering, lOsec) 
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NE/SE532/532A/SA532-N,T 


DC ELECTRICAL CHARACTERISTICS Ta = 25° C. V+ = +5\/ unless otherwise specified (see Notes on following page). 




PARAMETER 

TEST CONDITIONS 

SE532 

NE532 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 

Vos Offset voltagei 

Rs S 10k 


±2 

±5 

n 

±2 

±6 

mV 


Rs ^ lOkO, over temp. 



±7 



±7.5 

mV 

Vos Drift 

Rs = on, over temp. 


7 



7 


mV/°C 

los Offset current 

Iin(+) or Iin(-) 

■■jH 

±3 

±30 


±5 

±50 

nA 

los Offset current 

Over temp. 



±100 



±150 

nA 

los Drift 

Over temp. 


10 



10 


pA/°C 

Ibias Input currents 

Iin(+) or l|isi(-) 


45 

150 

■■■ 

■a 

lai 

nA 


Over temp., Iin{+) or Iin(-) 


40 

300 


■a 

Bi 

nA 

VcM Common mode voltage ranges 

V+ = 30V 

0 


V±-1.5 

0 


V±-1.5 

V 


Over temp., V+ = 30V 



V±-2.0 



V±-2.0 

v 

Cmrr Common mode rejection ratio 

Rs < lOkn 

70 

85 


65 

70 


dB 

VouT Output voltage swing (Vow) 

Rl > 2kn, V+ = 30V 

26 



26 



V 


Rl> lOka V+ = 30V 

27 

28 


27 

28 


V 

VouT Output voltage swing (Vol) 

Rl < lOka over temp. 


5 

20 


5 

20 

mV 

Ice Supply current 

RL = “’on all amplifiers, over temp 


0.5 

1.2 


0.5 

1.2 

mA 

Avol Large signal voltage 

R L > 2kn, VouT ± 1 0V, Vs = ± 1 5 V 

50 

100 

■■■ 

25 

100 


V/mV 

Gain 

Over temp. 

25 



15 


iim 

V/mV 

PsRR Supply voltage 

Rs < 10kn 

65 

100 


65 

100 


dB 

rejection ratio 









Amplifier-to-amplifier 

coupling^ 

f = 1 kHz to 20kHz (input referred) 


-120 



-120 


dB 

Output current source 

ViN+ = 1 Vdc, ViN- = OVde. V+ = 1 5Vdc 

20 

40 


20 



mA 

Output current sink 

ViN- = 1 Vdc. ViN = PVdc, V+ = 1 5Vdc 

10 

20 


10 



mA 

Isc5 

ViN- = 1 Vdc. ViN = OVdc, VouT= 200m Vdc 

12 

50 


12 



mA 



40 

60 


40 

60 

mA 


DC ELECTRICAL CHARACTERISTICS (Cont’d) Ta= 25°C, V-f-=+5Vunless otherwise specified (see Notes on following page). 


PARAMETER 

TEST CONDITIONS 

SA532 

SE532A 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 

Vos Offset voltagei 

Rs<10k 


±2 

±6 


1 

2 

mV 


Rs ^ lOka over temp. 

n 


±7.5 

n 


4 

mV 

Vos Drift 

Rs = on, over temp. 


7 



7 

15 

mV°C 

los Offset current 

I(n(+) or IfN(-) 

■■m 

±5 

±50 


2 

10 

nA 

los Offset current 

Over temp. 



±150 



30 

nA 

los Drift 

Over temp. 


10 



10 

200 

pA/°C 

Ibias Input currents 

Iin(+) or Iin(-) 


45 

250 


20 

50 

nA 


Over temp., Iin(+) or Iin(-) 


40 

500 


40 

100 

nA 

VcM Common mode voltage ranges 

V± = 30V 

0 


V±-1.5 

0 



V 


Over temp., V± = 30V 



V±-2.0 

0 



V 

Cmrr Common mode rejection ratio 

Rs<10kn 

65 

70 


70 

85 

im 

dB 

VouT Output voltage swing (Voh) 

Rl > 2kn. V± = 30V 

26 



■^1 

■■■ 


V 


Rl > lOka V± = 30V 

27 

28 





V 

VouT Output voltage swing (Vol) 

Rl < lOka over temp. 


5 

20 




mV 

Ice Supply current 

Rl = 00 on all amplifiers, over temp. 


0.5 

1.2 


0.5 

1.2 

mA 

Avol Large signal voltage 

Rl > 2ka VouT ± 10V, Vs=±15V 

25 

100 


50 

100 


V/mV 

Gain 

Over temp. 

15 



25 



V/mV 

PsRR Supply voltage 

Rs < lOkn 

65 

100 


65 

100 

■■■ 

dB 

rejection ratio 







mi 


Amplifier-to-amplifier 

f = 1 kHz to 20kHz (input referred) 


-120 



-120 


dB 

coupling^ 









Output current source 

ViN± = 1 Vdc, ViN- = OVdc, V+ = 1 5Vdc 

20 

40 


20 

MM 


mgm 

Output current sink 

ViN- = 1 Vdc, ViN = OVdc, V+ = 15Vdc 

10 

20 


10 

mm 




ViN- = 1Vdc, ViN = 0Vdc, VouT= 200m Vdc 

12 

50 


12 

Bl 



Isc® 



40 

60 


40 

60 

wBm 
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NE564-N 



DESCRIPTION 

The NE564 is a versatile, high frequency 
Phase Locked Loop designed for operation 
up to 50MHz. As shown in the block dia- 
gram, the NE564 consists of a VCO, limiter, 
phase comparator, and post detection pro- 
cessor. 

APPLICATIONS 

• High speed modems 

• FSK receivers and transmitters 

• Frequency synthesizers 

• Signal generators 


FEATURES 

• Operation with single 5V supply 

• TTL compatible inputs and outputs 

• Operation to 50MHz 

• External loop gain control 

• Reduced carrier feedthrough 

• No elaborate filtering needed in FSK ap- 
plications 

• Can be used as a modulator 

• Variable loop gain (Externally Con- 
trolled) 


PIN CONFIGURATION 



TYPICAL PERFORMANCE 
CHARACTERISTICS 



ABSOLUTE MAXIMUM RATINGS 



BLOCK DIAGRAM 



I -L"i il2. I 


FUNCTIONAL DESCRIPTION 

The NE564 is a monolithic phase locked 
loop with a post detection processor. The 
use of Schottky clamped transistors and 
optimized device geometries extends the 
frequency of operation to 50MHz. In addi- 
tion to the classical PLL applications, the 
NE564 can be used as a modulator with a 
controllable frequency deviation. 

The output voltage of the PLL can be written 
as shown in the following equation; 


Equation 1 

(fin-fo) 

Vo" — K 

''VCO 

Kvco = conversion gain of the VCO (see figure 7) 
fin = frequency of the input signal 
fo = free running frequency of the VCO 

The process of recovering FSK signals in- 
volves the conversion of the PLL output into 
logic compatible signals. 
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HEAR 


OBJECTIVE SPECIFICATION 


570/571 -N 


DESCRIPTION 

The 570/571 is a versatile low cost dual gain 
control circuit in which either channel may 
be used as a dynamic range compressor or 
expandor. Each channel has a full wave 
rectifier to detect the average value of the 
signal; a linerarized, temperature compen- 
sated variable gain cell; and an operational 
amplifier. 

The 570/571 is well suited for use in tele- 
phone subscriber and trunk carrier systems, 
communications systems and hi-fi audio 
systems. 



FEATURES 

• Complete compressor and expandor in 
1 1C 

• Temperature compensated 

• Greater than IIOdB dynamic range 

• Operates down to 6Vdc 

• System levels adjustable with external 
components 

• Distortion may be trimmed out 

CIRCUIT DESCRIPTION 

The 570/571 compandor building blocks, as 
shown in the block diagram, are a full wave 
rectifier, a variable gain cell, an operational 
amplifier and a bias system. The arrange- 
ment of these blocks in the 1C result in a 
circuit which can perform well with few 
external components, yet can be adapted to 
many diverse applications. 

The full wave rectifier rectifies the input 
current which flows from the rectifier input, 
to an internal summing node which is bi- 
ased at VpEp. The rectified current is aver- 
aged on an external filter capacitor tied to 
the C rect terminal, and the average value 
of the input current controls the gain of the 
variable gain cell. The gain will thus be 
proportional to the average value of the 
input signal for capacitively coupled voltage 
inputs as shown in the following equation. 
Note that for capacitively coupled inputs 
there is no offset voltage capable of pro- 
ducing again error. The only error will come 
from the bias current of the rectifier (sup- 
plied internally) which is less than .^|JA. 


G a I ^IN-^REfI 

pj- 


G cx 


j V ifvj j ave 
— — 


or 


The speed with which gain changes to fol- 
low changes in input signal levels is deter- 
mined by the rectifier filter capacitor. A 
small capacitor will yield rapid response but 
will not fully filter low frequency signals. 
Any ripple on the gain control signal will 
modulate the signal passing through the 
variable gain cell. In an expandor or com- 


APPLICATiONS 

• Telephone trunk compandor— 570 

• Telephone subscriber compandor— 571 

• High level limiter 

• Low level expandor— noise gate 

• Dynamic noise reduction systems 

• Voltage controlled amplifier 

• Dynamic filters 


PIN CONFIGURATION 


N PACKAGE 

Rect. Cap 1 | 1 


is] Rect. Cap 2 

Rect. In 1 1 2 


15 1 Rect. In 2 

AG Cell In 1 [X 


33 AG Cell In 2 

gnpR" 


31] vcc 

Inv. In 1 [ 5 


31] Inv. In 2 

Res Rj 1 [F 


33 Res Rj 2 

Output 1 


lb| Output 2 

THD Trim 1 [F 


FI THD Trim 2 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 


Positive supply 


Vdc 


570 

24 



571 

18 


ta 

Operating temperature range 

-40 to +70 

°C 

pd 

Power dissipation 

400 

mW 


BLOCK DIAGRAM 



pressor application, this would lead to third 
harmonic distortion, so there is a tradeoff to 
be made between fast attack and decay 
times, and distortion. For step changes in 
amplitude, the change in gain with time is 
shown by this equation. 

G(t) = (Gjnitial “ ®final) e "*'" t 

^^final; ^ = 10 KXCrect 

The variable gain ceil is a current in, current 
out device with the ratio Iout/Mn 
trolled by the rectifier. Ijisj is the current 
which flows from the AG input to an internal 
summing node biased at Vpgp. The follow- 
ing equation applies for capacitively cou- 
pled inputs. The output current, I OUT- 'S 
fed to the summing node of the op amp. 


Vin-Vref V|n 
'IN r; "^7 


A compensation scheme built into the AG 
cell compensates for temperature, and can- 
cels out odd harmonic distortion. The only 
distortion which remains is even harmonics, 
and they exist only because of internal 
offset voltages. The THD trim terminal pro- 
vides a means for nulling the internal offsets 
for low distortion operation. 


The operational amplifier (which is internal- 
ly compensated) has the non-inverting in- 
put tied to Vref. and the inverting input 
connected to the AG cell output as well as 
brought out externally. A resistor, R 3 , is 
brought out from the summing node and 
allows compressor or expandor gain to be 
determined only by internal components. 
The output stage is capable of ±20mA out- 
put current. This allows a +13dBm (3.5V 
rms) output into a 3000 load which, with a 
series resistor and proper transformer, can 
result in +13dBmwitha6000 output imped- 
ance. 
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OBJECTIVE SPECIFICATION 570/571-N 


A band gap reference provides the refer- 
ence voltage for all summing nodes, a regu- 
lated supply voltage for the rectifier and AG 
cell, and a bias current for the AG cell. The 
low tempco of this type of reference pro- 
vides very stable biasing over a wide tem- 
perature range. 

The typical performance characteristics il- 
lustration shows the basic input-output 
transfer curve for basic compressor or ex- 
pandor circuits. 


TYPICAL PERFORMANCE 
CHARACTERISTICS 



DC ELECTRICAL CHARACTERISTICS Ta = 25°c. Vcc = 15V1 


PARAMETER 

TEST CONDITIONS 

NE570 

NE571 


Min 

Typ 

Max 

Min 

Typ 

Max 

UNIT 

Vcc Supply voltage 


6 


24 

• 6 


18 

V 

*CC Supply current 

No signal 


3.2 

4.0 




mA 

Output current capability 


+20 






mA 

Output slew rate 



±.5 





V/us 

Gain cell distortion2 

Untrimmed 


.3 

1.0 


.5 

2.0 

% 


Trimmed 


.05 



.1 



Resistor tolerance 



±5 

+15 




% 

Internal reference voltage 


1.7 

1.8 

1.9 

1.65 

1.8 

1.95 

V 

Output dc shifts 

Untrimmed 


±20 

±50 


±30 

±100 

mV 

Expandor output noise 

No signal, 20Hz-20kl-lz 


20 





jLfV 




-15 





dBRNC 

Unity gain level 


-1 

0 

+1 

-1 .5 

0 

+1.5 

dBm 

Gain change^,-! 

-40°C < T < 70°C 


±.1 

±.3 


±.1 

±.5 

dB 


0°C < T < 70°C 


+.1 

±.2 


±.1 

±.4 


Reference drifts 

-40°C < T < 70^0 


+2, -25 

p 

1 

o 


+2, -25 

+20, -50 

mV 


0°C < T < 70°C 


±5 

±10 


±5 

±20 


Resistor drift"* 

-40°C < T < 70°C 


+8,-0 





% 


0°C < T < 70°C 


+1,-0 






Tracking error^ 

Rectifier input= 







dB 


+6dBm 


±.2 







-tOdBm 


+.2 

-.2, +.4 


+.2 

-.2, +.5 



-20dBm 


+.2 

-.3, +.6 


+.2 

-.4, +.7 



-30dBm 


+.2 

-.5,+1 


+.2 

-1,+1.5 



-40dBm 


+.2, -.4 



+.2,-.4 




NOTES 


fC 

< 

Ul 

z 

Ji 


1. Except where indicated, the 571 specifications are identical to the 570 

2. Measured at OdBm 

3. Expandor ac input change from no signal to OdBm 

4. Relative to value at T/\ = 25° C 

5. Relative to OdBm 
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SE/NE530-FE.N,T • SE/NE5530-F,K,N,N-14 


DESCRIPTION 

The 530/5530 are new generation opera- 
tional amplifiers featuring high slew rates 
combined with improved input charac- 
teristics. Internally compensated, the 

• Low input bias current-60nA max 
■ Short circuit protection 

• Offset null capability 

• Large common mode and differential 
voltage ranges 

SE530/5530 guarantee slew rates of 25V/ps 
with 2mV maximum offset voltage. Industry 

PIN CONFIGURATIONS 

standard pinout and internal compensation 

FE,N PACKAGE 


allow the user to upgrade system perform- 




ance by directly replacing general purpose 
amplifiers such as the 741, 747, 1458, 4558 
and LF356 types. 

OFFSET 
ADJUST LJ_ 
INVERTING rr- 
INPUT l-=- 
NON- INVERTING rr" 
INPUT 


Tl NC 

T] v^ 

OUTPUT 

FEATURES 

V- [T 


OFFSET 
^ ADJUST 

• Gain bandwidth product— 3MHz 




• 35V//XS slew rate (Gain - -1) 

ORDER PART NO, 


• Internal frequency compensation 

• Low input offset voltage 2mV max 

SE530FE, SE530N 
NE530FE, NE530N 



EQUIVALENT SCHEMATIC EACH AMPLIFIER 





F , N-14 PACKAGE 


INVERTING 
INPUT A 
NON -INVERTING 
INPUT A 
OFFSET 
NULL A 



OFFSET 

NULLA 

V’ 

OUTPUT 


V- [Tl 


rm Nc 


OFFSET 
NULL B 
NON -INVERTING 
INPUT B 
INVERTING 
INPUT B 



OUTPUT B 
V 

OFFSET 
NULL B 


ORDER PART NO. 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Supply voltage 



SE530/5530 

±22 

V 

NE530/5530 

±18 

V 

Internal power dissipation! 



N Package 

500 

mW 

K/T Package 

800 

mW 

F Package 

1000 

mW 

Differential input voltage 

±30 

V 

Input voltages 

±15 

V 

Operating temperature range 



SE530/5530 

-55 to ±125 


NE530/5530 

0 to ±70 


Storage temperature range 

-65 to ±150 


Lead temperature range 

300 


(Solder, 60sec) 



Output short circuits 

Indefinite 



SE5530F,SE5530N-14 
NE5530F, NE5530N-14 
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SE/NE530-FE,N,T • SE/NE5530-F.K,N,N-14 


DC ELECTRICAL CHARACTERISTICS Ta = 25“C, Vcc = ±15V unless otherwise specified.’ 


PARAMETER 

TEST CONDITIONS 

SE530/5530 

NE530/5530 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 

Input offset voltage 

Rs< lOkn 


0.7 



2.0 

5.0 

mV 


Over temperature 



19 



6.0 

mV 

Temperature coefficient of 



3 

15 

■■■ 

6 


mV/°C 

input offset voltage 









Input offset current 



5 

10 


15 

40 

nA 


Over temperature 



20 



80 

nA 

Input bias current 



45 

60 


65 

150 

nA 


Over temperature 



100 



200 

nA 

Input resistance 


3 

10 


1 

, 6 


ma 

Input voltage range 


±12 

±13 


±12 

±13 


V 

Large signal voltage gain 

Rl > 2ka. Vo = ±10V 

50 

200 


50 

200 


V/mV 


Over temperature 

25 



25 


■ 

V/mV 

Output voltage swing 

Rl > lOkn 

±12 

±14 

■jjH 

±12 

99 


V 


Rl > 2kn 

±10 

±13 


±10 

eg 


V 


Vcc = ±5V, Rl > 2kn 

±3.5 



±3.5 

99 


V 

Output short circuit current 



25 



25 


mA 

Output resistance 



100 



100 


a 

Supply current 

Each amplifier 


2.0 

3.0 


2.0 

3.0 

mA 


Over temperature 


2.2 

3.6 

1911 

2.2 


mA 

Common mode rejection ratio 

Rs<10kll 

70 

, 90 

■|9 


90 


dB 


Overtemperature 




99 


99 


Power supply rejection ratio 

Rs < 10k a 


30 

150 

70 

30 

150 

mV/V 


0 ver'temperature 









AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vcc = ±15V unless otherwise specified. 


PARAMETER 

TEST CONDITIONS 

SE530/5530 

NE530/5530 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 

Transient response 




n 

|Bg 


m 


Small signal rise time 



.06 



.06 


MS 

Small signal overshoot 



13 



13 


% 

Settling time 

TO 0.1% (10V step) 


0.9 

B 

91 

0.9 

B 

MS 

Slew rate 

±15V supply, Vo ±10V,Rl > 2ka 



gig 




■H 

Unity gain inverting 


25 

35 


20 

35 



Unity gain non-inverting 


18 

25 

g9 

12 

25 

III9I 

B9 

Power bandwidth 

5% THD, Vo = ±10V, 

360 

500 


280 

500 

99 

kHz 


Rl > 2 ka 



g9 



1191 


Small signal bandwidth 

Open loop 


3 



3 


MHz 

Channel separation 





120 


120 


dB 



NOTE 

1. Operating temperature range for the SE530/5530 is -55°C to +125'’C. 
Operating temperature range for the NE530/5530 is 0°C to +70°C. 
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NE5532/5532A-FEJ 


DESCRIPTION 

The NE5532 is a dual high-performance low 
noise operational amplifier. Compared to 
most of the standard operational amplifiers, 
such as the 1458, it shows better noise per- 
formance, improved output drive capability 
and considerably higher small-signal and 
power bandwidths. 

This makes the device especially suitable 
for application in high quality and profes- 
sional audio equipment, instrumentation and 
control circuits, and telephone channel am- 
plifiers. The op amp is internally compensat- 
ed for gains equal to one. If very low noise is 
of prime importance, it is recommended that 
the NE5532A version be used which has 
guaranteed noise specifications. 


FEATURES 

• Small-signal bandwidth: 10MHz 

• Output drive capability: 6000, 10V 
(rms) 

• Input noise voltage: 5nV/s^ 

• DC voltage gain: 50000 

• AC voltage gain: 2200 at 10kHz 

• Power bandwidth: 140kHz 

• Slew-rate: 9V/^s 

• Large supply voltage range: ± 3 to 
±20V 

• Pinout 5532 

MC1458 

TL072 

LF353 


PIN CONFIGURATION 



T PACKAGE 


inverting! (? 
INPUT A \ T 


NON-INVERTING 
INPUT A 



N INVERTING 
INPUT B 


NON-INVERTING 
INPUT B 


ORDER PART NO. 

NE5532T 

NE5532AT 


EACH AMPLIFIER 
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NE / 5533 / 5533A-N,F«NE / SE5534 / 5534A-N,T 


DESCRIPTION 

The 5533/5534 are single and dual high- 
performance low noise operational amplifi- 
ers. Compared to other operational amplifi- 
ers. such as TL083, they show better noise 
performance, improved output drive capabil- 
ity and considerably higher small-signal and 
power bandwidths. 


This makes the devices especially suitable 
for application in high quality and profes- 
sional audio equipment, in instrumentation 
and control circuits and telephone channel 
amplifiers. The op amps are internally com- 
pensated for gain equal to, or higher than, 
three. The frequency response can be opti- 
mized with an external compensation ca- 
pacitor for various applications (unity gain 
amplifier, capacitive load, slew-rate, low 
overshoot, etc.) If very low noise is of prime 
importance, it is recommended that the 
5533A/5534A version be used which has 
guaranteed noise specifications. 


FEATURES 

• Small-signal bandwidth: 10MHz 

• Output drive capability: 600n, 10V (rms) 
atVs=±18V 

• Input noise voltage: 4nV/ 

• DC voltage gain: 100000 

• AC voltage gain: 6000 at 10kHz 

• Power bandwidth: 200kHz 

• Slew-rate: 13 V/ms 

• Large supply voltage range: ±3 to ±20V 

5534 

• Pin out 741 

• Configuration Singie 


PIN CONFIGURATION 



N PACKAGE 

BALANCE [T 

INVERTING rr- 
INPUT L£_ 
NONINVERTING 

INPUT l-=- 

V- [T 


-=-] BALANCE/ 

COMPENSATION 

T] v + 

~6~| OUTPUT 

Tl COMPENSATION 

>1 


ORDER PART NO. 

NE/SE5534N 

NE/SE5534AN 


N PACKAGE 


MVERTMG 
INPUT A 
NONMVERTMG 
INPUT A 
BALANCE 


V- 


BALANCE 

B 

NONMVERTMG 

B 

MVERTMG 


B 


u 

[I 

Cl 

d 

Cl 

E 

d 



1-^ BALANCE 

|-l1I compensation a I 




COMPENSATION 

1] ^«tput 

TU V+ 

To] 




OUTPUT 

B 

COMPENSATION 

B 


rg-| BALANCE/ 


COMPENSATION B 


ORDER PART NO. 
NE5533N/F 
NE5533AN/AF 


EQUIVALENT SCHEMATIC 


BALANCE 

i 

T PACKAGE 

BALANCE/ 

COMPENSATION 

©Y" 

INVERTING j 

© I OUTPUT 

INPUT 1 


NONINVERTINQ 

©/ 

Vl; y' COMPENSATION 

INPUT 


V- 

OROER PART NO. 

SE5534T 

SE5534AT 

NE5534T 

NE5534AT 
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NE / 5533 / 5533A-N .F*NE / SE5534 / 5534A-N J 


ABSOLUTE MAXIMUM RATINGS 


(0 

o 

<D 

C 

D> 


PARAMETER 

RATING 

UNIT 

Vs 

Supply voltage 

±22 

V 

ViN 

Input voltage 

±V supply 

V 

Vdiff 

Differential input voltage^ 

±.5 

V 

Ta 

Operating temperature range 




SE5534/5534A 

-55 to +125 

°c 


NE5533 / 5533A / 5534 / 5534 A 

0to70 

°c 

Tstg 

Storage temperature 

-65 to +150 

°c 

Tj 

Junction temperature 

150 

°c 

Pd 

Power dissipation at 25° 




5533N 5534N 

500 

mW 


5534T 

800 

mW 


Output short circuit duration^ 

indefinite 



Lead temperature 

300 

°C 


(soldering 10 sec) 




NOTES 


1. Diodes protect the inputs against over-voltage. Therefore, unless current-limiting 
resistors are used, large currents will flow if the differential input voltage exceeds 0.6V. 
Maximum current should be limited to ±10mA. 


2. For operation at elevated temperature T package must be derated based on a thermal 
resistance of 150°C/W junction to ambient, AS^C/W junction to case. Thermal 
resistance of the N package is 240‘’C/W junction to ambient. 

3. Output may be shorted to ground at Vs = ±1 5V, Ta = 25° C. Temperature and/or supply 
voltages must be limited to ensure dissipation rating is not exceeded. 



DC ELECTRICAL CHARACTERISTICS Ta = 25° C, Vs = ±15V unless otherwise specified. 1.2 


PARAMETER 

TEST CONDITIONS 

SE5534/5534A 

NE5533/5533A 

5534 75534 A 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 

Vos Offset voltage 

Over temperature 


.5 

2 

3 


5 

4 

5 

mV 

mV 

los Offset current 

Over temperature 

■ 

10 

200 

500 


20 

300 

400 

nA 

nA 

Ib Input current 

Over temperature 


400 

800 

1500 

■ 

500 

1500 

2000 

nA 

nA 

Ice Supply current 

Per op amp 

Over temperature 

■ 

■ 

6.5 

9 


■ 

8 

mA 

mA 

VcM Common mode input range 

CMRR Common mode rejection ratio 
PSRR Power supply rejection ratio 


±12 

80 

±13 

100 

10 

50 

±12 

70 

±13 

100 

10 

100 

V 

dB 

JLiV/V 

Avol Large signal voltage gain 

Rl > 600n, Vo = ± 10 V 
Over temperature 

50 

25 

100 


25 

15 

100 


V/mV 

V/mV 

VouT Output swing 

Rl > 600n 

RL> 600n Vs = ±18V 

m 

±13 

±16 


■1 

±13 

±16 

■ 

V 

V 

Rin Input resistance 

Isc Output short circuit current 


50 

100 

38 


30 

100 

38 


kfi 

mA 


NOTES 

1 . For NE5533/5533A/5534/5534A, T^^jn = 0°C, T^^^y = 70°C 

2. For SE 5534/ 5634A, * — 55®C, = +125®C 
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NE/SE 5537-T 


DESCRIPTION 

The NE5537 monolithic Sample and Hold 
amplifier combines the best features of ion 
implanted JFET's with bipolar devices to ob- 
tain high accuracy, fast acquisition time, 
and low droop rate. This device is pin com- 
patible with the LF198, and features a supe- 
rior performance in droop rate and output 
drive capability. The circuit, shown in Figure 
1 contains two operational amplifiers which 
function as a unity gain amplifier in the sam- 
ple mode. The first amplifier has bipolar in- 
put transistors which gives the system a low 
offset voltage. The second amplifier has 
JFET input transistors to achieve low leak- 
age current from the hold capacitor. A 
unique circuit design for leakage current 
cancellation using current mirrors gives the 
NE5537 a low droop rate at higher tempera- 
ture. The output stage has the capability to 
drive a 2K load. The logic input is compati- 
ble with TTL, PMOS or CMOS logic. The dif- 
ferential logic threshold is 1.4V with the 
sample mode occurring where the logic in- 
put is high. 


FEATURES PIN CONFIGURATION 

• Operates from ±5V to ± 18V supplies 

• Hold leakage current 6pA @ Tj25X 

• Less than IOms acquisition time 

• TTL, PMOS, CMOS compatible logic 
input 

• 0.5m V typical hold step at Ch = 0.01 mF 

• Low input offset: 1MV (typical) 

• 0.002% gain accuracy with R|. = 2kQ 

• Low output noise in hold mode 

• Input characteristics do not change 
during hold mode 

• High supply rejection ratio in sample or 
hold 

• Wide bandwidth 

Logic inputs on the 5537 are fully differential 
with low input current, allowing direct con- 
nection to TTL, PMOS, and CMOS. Differen- 
tial threshold is 1.4V. The 5537 will operate 
from ±5V to ± 18V supplies. It is available 
in an 8-lead TO-5 package. 




TYPICAL APPLICATIONS 
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NE/SE538-N,T • NE/SE5538-F,K,N,N-14,T 


a 

< 

III 

z 


DESCRIPTION 

The 538/5538 are new generation opera- 
tional amplifiers featuring high slew rates 
combined with improved input characteris- 
tics. Internally compensated for gains of 5 
or larger, the SE538/SE5538 offer guaran- 
teed minimum slew rates of 40V/piS or larg- 
er. Featuring 2mV max input offset voltage, 
the 538 is a single amplifier while the 5538 is 
a dual version. Industry standard pin out 
and internal compensation allow the user to 
upgrade system performance by directly 
replacing general purpose amplifiers, such 
as 748, 101 A, 741, 747 and 1458. 

FEATURES 

• 2mV max input offset voltage 

• 60nA max input offset current 

• Short circuit protected 

• Offset null capability 

• Large common mode and differential 
voltage ranges 

• 60V/)us slew rate (gain of +5, -4 min) 

• GMHz gain bandwidth product 
(gain +5, -4 minimum) 

: • Internal frequency compensation 
(gain of +5, -4 minimum) 

• Pin out: 538 same as 741 (single) 

5538 same as 747, 1458 (dual) 


PIN CONFIGURATIONS 

N PACKAGE 


N PACKAGE 


OUTPUT A 1 


INVERTING 
INPUT A 
NONINVERTING 
INPUT A 



INVERTING 
INPUT B 
NONINVERTING 
INPUT B 


OFFSET 
NULL 
INVERTING 
INPUT 
NONINVERT- 
ING INPUT 



ORDER PART NO. 

SE5538N. NE5538N 

N-14, F PACKAGE 


INVERTING 
INPUT A 
NONINVERTING 
INPUT A 
OFFSET 
NULLA 


OFFSET 
NULL B 
NONINVERTING 
INPUT B 
INVERTING 
INPUT B 


NULLA 
V + 

OUTPUT A 

17] NC 
lo] 

OUTPUT B 

'il V + 

E OFFSET 
NULL B 


ORDER PART NO. 

SE5538 N-14, F 
NE5538 N-14, F 


ABSOLUTE MAXIMUM RATINGS1.2.3 


PARAMETER 


Vcc Supply voltage 
SE military grade 
NE commercial grade 
Pd Internal power dissipation 

F package 

Pd Internal power dissipationi 

N package 

Pd Internal power dissipationi 

K, T package 
Differential input voltage 
Input voltages 

Operating temperature range 
SE military grade 
NE commercial grade 
Output short circuits 

. Storage temperature range 

Lead temperature (solder, 60sec.) 



ORDER PART NO. 

SE538N, NE538N 

T PACKAGE 


® ®\v 

""“>:S!S(® ©loumn 

NONINVERT- \ ^ Isl / OFFSET 

ING INPUT 0 ^ / NULL 


ORDER PART NO. 

SE538T, NE538T 

K PACKAGE 


OUTPUT A /© . OUTPUT B 

v+a/® ®\v + b 

INVERTING I I INVERTING 

INPUT A \ ^ / INPUT B 

NONINVERTING \ (i) ^ ® / NONINVERTING 
INPUT A ® V'' INPUT B 


ORDER PART NO. 

SE5538K, NE5538K 


-55 to +125 
Oto 70 
indefinite 
-65 to +150 
300 



T PACKAGE 




V + 

□ 

® 



OUTPUT A 


OUTPUT B 

INVERTING 1 

I® 


® 

i 

1 INVERTING 

INPUT A ' 


[ INPUTS 

NONINVERTING 

\® 

® 


NONINVERTING 

INPUT A 

INPUT B 



V- 




ORDER PART NO. 


SE5538T, 


NE5538T 


1. Rating applies for thermal resistances of 240®C/Wand 150°C/W junction to ambient 
for N and K. T packages, respectively. Maximum chip temperature is ISO’C. 

2. For supply voltages less than ±1 5V, the absolute maximum input voltage is equal to the 
supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies to 125° C case 
temperature or 75° C ambient temperature. 
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NE/SE538-N,T • NE/SE5538-F,K,N,N-14.t 


EQUIVALENT SCHEMATIC (EACH AMPLIFIER) 



DC ELECTRICAL CHARACTERISTICS Ta = 25'’C, Vs = ± 15V unless otherwise specified. 


PARAMETER 

TEST CONDITIONS 

SE538/SE5538 

NE538/NE5538 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 

Vos 

Input offset voltage 

Rs < 10kfl 


0.7 

2.0 


2.0 

5.0 

mV 

Vos 

Input offset voltage 

Rs ^ 10kn, over temp. 



3.0 



6.0 

mV 

AVos 

Input offset voltage drift 

Rs = on, over temp. 


3.0 

15 


6.0 


mV/“C 


Input offset current 


■■■ 

5 

10 


15 

40 

nA 

wbM 

Input offset current 

Over temp. 



20 



80 

nA 


Input current 



45 

60 


65 

150 

nA 


Input current 

Over temp. 



100 



200 

nA 

VCM 

Input common mode voltage range 


±12 

±13 


±12 

±13 


V 

Cmrr 

Common mode rejection ratio 

Rs ^ lOkn, over temp. 

70 

90 


70 

90 


dB 

PSRR 

Power supply rejection 

Rs ^ lOkn, over temp. 


30 

150 


30 

150 

mV/v 

Rin 

Input resistance 


3 

10 


1 

6 


Mn 

Avol 

Large signal voltage gain 

RL>2kn, VouT = ±10V 

50 

200 


50 

200 

■B 

V/mV 

Avol 

Large signal voltage gain 

Over temp., 

25 



25 


^^B 

V/mV 



RL>2kn, VouT = ±10V 






im 


VOUT 

Output voltage 

Over temp., Rl ^ 2kn 

±10 

±13 


B 

±13 

BB 

V 

VOUT 

Output voltage 

Over temp., Rl ^ 10kn 

±12 

±14 

11^1 

El 

±14 


V 

Icc 

Supply current 

Per amplifier 


2 

3 


2 

3 

mA 

icc 

Supply current 

Over temp., per amplifier 


2.2 

3.6 


2.2 


mA 

Pd 

Power dissipation 

Per amplifier 


60 

90 


60 

90 

mW 

Pd 

Power dissipation 

Over temp., per amplifier 

n 

66 

108 


66 


mW 

Isc 

Output short circuit current 



25 



25' 


mA 

Rout 

Output resistance 



100 

B 



100 


n 


NOTE 

Temperature Range 

SE Types -55° C < Ta < 125°C 
NE Types 0 °C<Ta<70°C 
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LINEAR 


OBJECTIVE SPECIFICATION 


NE/SE5551/2/3/4/5-N,T 


DESCRIPTION 

The NE/SE5551, 2, 3, 4, 5 are dual polarity 
tracking regulators designed to produce 
balanced or unbalanced output voltages 
from 5 to 20 volts with up to 300 mA output 
current. Similar in specifications to the 
78MXX and 79MXX fixed regulators, the 
5551 series can be continuously adjusted, 
balanced or unbalanced. Standard fixed 
voltages available are ±5, ±6, ±12, ±15, and 
+5, -12 volts. Employing current limiting 
and thermal shutdown protection, these 
dual polarity regulators are ideal for local 
on-card regulation. 


ABSOLUTE MAXIMUM RATINGS 


FEATURES 

• Output current to 300mA 

• Internally current limited 

• Thermal overload protected 

• Input voltage to ±32V 

• Output balance 1% typ. 

• External balance control 

• Continuously adjustable from 5 to 20 
volts, balanced or unbalanced 

• No external components required 

• Short circuit current 400mA 

• Heat sink available for increased power 
dissipation 


PIN CONFIGURATIONS 


PARAMETER 

RATING 

UNIT 

ViN input voltage 

±32 

V 

Tsg storage temperature 

Tj operating junction temperature 

-65 to +150 

°c 

NE5551,2,3,4,5 

0 to +125 

°c 

SE5551.2,3,4,5 

-55 to +150 

°c 

Lead temperature 10 sec. 

300 

°c 


BLOCK DIAGRAM 


N PACKAGE 



'tTI *''out 
Til balance 
Til CONTROL 

TTl 'VouT 



ORDER PART NUMBERS 

VOLTAGE PART NO. 

±5V SE/NE5551N 

±6V SE/NE5552N 

±12V SE/NE5553N 

±15V SE/NE5554N 

+5, -12V SE/NE5555N 


T PACKAGE 


/ 0 0\ BALANCE 

NC I 0 © j CONTROL 

gnd\ @ @ / ■''out 

V ® ✓ 


ORDER PART NUMBERS 


VOLTAGE 

PART NO. 

±5V 

SE/NE5551T 

±6V 

SE/NE5552T 

±12V 

SE/NE5553T 

±15V 

SE/NE5554T 

+5. -12V 

SE/NE5555T 


U PACKAGE 



ORDER PART NUMBERS 


VOLTAGE 

PART NO. 

±5V 

SE/NE 5551 U 

±6V 

SE/NE 5552 U 

±12V 

SE/NE 5553 U 

±15V 

SE/NE 5554 U 

+5, -12V 

SE/NE 5555 U 


Power dissipation (without heat sink) 
T Package 
N Package 
U Package 
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NE/SE5560-F.N 


DESCRIPTION 

The NE/SE5560 is a control circuit for use in 
switched mode power supplies. This single 
monolithic chip incorporates all the control 
and housekeeping (protection) functions re- 
quired in switched mode power supplies, in- 
cluding an internal temperature compensat- 
ed reference sotirce, internal Zener 
reference, sawtooth generator, pulse width 
modulator, output stage and various protec- 
tion circuits. 


ABSOLUTE MAXIMUM RATINGS 


FEATURES 

• Stabilized power supply 

• Temperature compensated reference 
source 

• Sawtooth generator 

• Pulse width modulator 

• Remote on /off switching 

• Current limiting 

• Low supply voltage protection 

• Loop fault protection 

• Demagnetization/overvoltage protec- 
tion 

• Maximum duty cycle adjustment 

• Feed forward control 

• External synchronization 


PIN CONFIGURATION 
F.N PACKAGE 


POSITIVE j-T 
SUPPLY (IN) LI 
ZENER 

VOLTAGE (V2)Li 

ERROR SENSE pT 
INPUT Li 

GAIN ADJUST [T 


DUTY 

CYCLE CONTROL 


OSCILLATOR (R) 


OSCILLATOR (C) 




PARAMETER 

RATING 

Supply voltage 


(Voltage sourced) 

-H8 

Supply current 


(Current sourced) 

30 

Output current 

40 

Operating temperature range 

-55 to -1-125 

Storage temperature range 

-65 to -1-150 


16 FEEDFORWARD 


OEMACxNETiZATION/ 
OVERVOLTAGE 
r«GATIVE 
SUPPLY (IN) 


10 I REMOTE ON/OFF 


EXTERNAL 
SYNC INPUT 



BLOCK DIAGRAM 


FEEDBACK 3 
VOLTAGE 


MODULATOR 5 
INPUT 


DUTY ADJUST ^ 
CYCLE 



DEMAGNETIZATION 
OVER-VOLTAGE PROTECTION 


SAWTOOTH 

GENERATOR 


PULSE WIDTH 
MODULATOR 



CURRENT 
SENSE INPUT 


_rL 
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Signetics 


8X08-F,XA 


DESCRIPTION 

This LSI integrated circuit performs the 
digital control functions required for gen- 
erating AM/FM radio frequency local oscil- 
lator signals using digital phase locked loop 
techniques. By the use of low power Schott- 
ky and ECL technologies on the same sub- 
strate it is possible to operate at 80MHz 
input frequencies with an average system 
power of 1.6mW per gate typical. 

FEATURES 

• 80MHz input frequency 

• ECL prescaler 

• LS process 

• Single 5V supply 

• Power dissipation— 600mW (max) 

• External components— 

• 1 crystal 


• 2 capacitors 

PHASE LOCKED LOOP 
BLOCK DIAGRAM 



PHASE LOCKED LOOP 
PRINCIPLES 

Digital phase locked loops are comprised of 
4 basic building blocks: A fixed reference 
frequency generator (crystal oscillator and 
divider), a phase comparator, a voltage con- 
trolled oscillator (VCO) and a programable 
counter (-^N). 

In cases where very high frequencies must 
be generated, a fixed prescaler (-j-M) is em- 
ployed to divide the local oscillator frequen- 
cy down to a frequency compatible with the 
programmable counter. Fout from the VCO 
is divided down by the prescaler and pro- 
grammable counters and compared to the 
reference frequency by the phase detector. 
If Fout is not equal to F ref in phase and 
MN 

frequency, the phase detector generates a 
signal which causes the VCO frequency to 


increase or decrease until F ref = Fout . When 

MN 

this occurs, the local oscillator is essentially 
as stable as the crystal reference oscillator. 

The local oscillator frequency (Fout) is 
changed by programming a different num- 
ber into the programmable counter. The 
distance between discrete frequencies or 
the channel spacing is determined by the 
reference frequency. 

For the AM/FM circuit, up to 200 channels 
are possible with selectable channel spac- 
ing of 10kHz for AM operation and 2000 
channels at 100kHz for FM operation. 

AM/FM Frequency Synthesizer 
Circuit Description 

The frequency synthesizer circuit logic dia- 
gram is shown below. Following is a de- 
scription of each of the major blocks. 

Programmable Counter 

The programmable counter consists of 3 
stages of decade counter plus a divide by 1 
or 0 counter to divide by numbers up to 
1999. BCD programming data is presented 
to the dividers in parallel form, one digit at a 
time. Parallel data is strobed into internal 
latches via strobe signals; one strobe for 
each digit. A -5- 5 80MHz ECL prescaler pre- 
cedes the programmable counter for FM 
operation. This prescaler plus an external 
160MHz ^ 2 flip-flop provide a -s- 10 160MHz 
prescaler (-i-M) function to scale the pro- 
grammable counter input frequency down 
to 16MHz maximum. A logic control Circuit 
bypasses the ^M prescaler and the first 
decade counter for AM operation. By this 
technique, the channel spacing is pro- 
grammable to 10kHz for AM operation and 
100kHz for FM operation. 


PIN CONFIGURATION 



VCO 

An externally provided integrator and volt- 
age controlled oscillator must be provided 
to perform the complete frequency synthe- 
sizer function. The integrator converts the 
pulses that come from the phase detector 
into a dc signal that controls the output 
frequency of the voltage controlled oscilla- 
tor. It is in the integrator part of the circuit 
that the critical loop constants are deter- 
mined. The voltage controlled oscillator is 
normally a LC tuned oscillator with varactor 
diode tuning that is controlled by the dc 
signals from the integrator. In this case, two 
are required, one for the AM band and one 
for the FM band. The FM oscillator output 
must be -I-5V ECL compatible while the AM 
oscillator must be TTL compatible. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

LIMITS 

UNIT 

Min 

Typ 

Max 

T yy Operating free air temperature 

-40 


+85 

“C 

Vcc Supply voltage 

4.75 

5.0 

5.25 

V 

Max input voltage 





data, strobe 



16 

V 

Max AM local oscillator input 





operating frequency (Pin 1 1 ) 


20 


MHz 

Max FM local oscillator input 





operating frequency (Pin 10) 


100 

80 

MHz 

Maximum reference frequency 





oscillator operating frequency 


6 


MHz 


siymtics 
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Phase Detector Circuit 

The phase detector is a digital edge- 
detecting device that provides an output 
three-state signal that is in a high imped- 
ance state when the 2 input signals are 
equal in phase and/or frequency. The out- 
put of the phase detector is a series of 
pulses that swing from the high impedance 
state to .3V typical or from the high imped- 
ance state to 4.2V typical. If the positive 
edge of the divider input leads the refer- 
ence, the pulses will go to 4.2V. If it lags they 
will go to .3V. 

The width of the output pulses is a function 
of the time between the positive edges 
(phase) of the 2 signals. An example of the 
operation of the device is shown where the 
reference signal is twice the frequency of 
the divider signal and has a phase lead of 
270°. The output pulses are converted to a 
dc signal by integrating amplifiers causing 
the output frequency of the voltage con- 
trolled oscillator to increase or decrease 
(increase in this case) until the divider out- 
put and the reference output are equal in 
phase and frequency. 


PHASE DETECTOR CIRCUIT 







If you’re spending hours to solve a problem simiUir 
to the one above, youre behind the times... 




Clear your desk for action with the 
newly revised 1979 IC Master. Its all- 
under-one-cover features include: Over 
40,000 standard products from more 
than 87 different companies . . . five 
different selection guides (memory, 
microprocessor, interface, linear and digital.) 




IC MASTER 


$65. 

suggested 
domestic 
resale price 


United Technical Publications 


645 Stewart Avenue 


Garden City, New York 11530, USA 


. - . alternate source directory for 
pin- for- pin, function- for- function 
replacements . . . applications directory . . . 
complete military section ... a complete 
part numbering guide . . . etc. 

You don't have to search through 
stacks of catalogs. Simply look up the 
specs and function you need. You don't 
need a part number to start with. 

All you need is a problem to use The 
Master. Does the device exist? Who 
makes it? Is there an alternate source? 
What's the part number? Is there an 
applications note? Who is my closest 
distributor— etc. 
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SG1524/2524/3524 
REGULATING PULSE 
WIDTH MODULATOR 


DESCRIPTION 

This monolithic integrated circuit contains all the control 
circuitry for a regulating power supply inverter or switching 
regulator. Included in a 16-pin dual-in-line package is the 
voltage reference, error-ampliffer, oscillator, pulse width 
modulator, pulse steering flip-flop, dual alternating output 
switches and current limiting and shut-down circuitry. This 
device can be used for switching regulators of either 
polarity, transformer coupled DC to DC converters, 
transformerless voltage doublers and polarity converters, 
as well as other power control applications. The SGI 524 is 
specified for operation over the full military temperature 
range of -55° C to +125° C, while the SG2524 and SG3524 
are designed for commercial applications of 0° C to +70° C. 



FEATURES 

• Complete PWM power control circuitry 

• Single ended or push-pull outputs 

• Line and load regulation of 0.2% 

• 1% maximum temperature variation 

• Total supply current less than 10 mA 

• Operation beypnd 100kHz 


ABSOLUTE MAXIMUM RATINGS 


Input Voltage 

40V 

Output Current (each output) 

100 mA 

Reference Output Current 

50 mA 

Oscillator Charging Current 

5 mA 

Power Dissipation (package limitation) 

1000 mW 

Derate above 25° C 

8mW/°C 

Operating Temperature Range 

SGI 524 

-55°Cto+125°C 

SG2524/SG3524 

0°C to +70° C 

Storage Temperature Range 

-65°Cto+150°C 


BLOCK DIAGRAM 


CONNECTION DIAGRAMS 


COMPENSATION [ 
SHUTDOWN [ 
EMITTER A [ 
COLLECTOR A [ 
COLLECTOR B [ 
EMITTER B [ 

VinC 

''refC 


H 


] QROUNO 

Dct 

>T 

] (-) C.L. SENSE 
3 (-f) C.L. SENSE 
] OSC. OUTPUT 
] NON. INV. INPUT 
] INVERT INPUT 



SG1627/3627 DUAL HIGH-CURRENT OUTPUT DRIVER 


DESCRIPTION 


ABSOLUTE MAXIMUM RATINGS CONNECTION DIAGRAMS 


The SG1627 and SG3627 devices are monolithic, high- 
speed driver integrated circuits designed to interface digital 
control logic with high current loads. Each device contains 
two independent drivers which will either source or sink up 
to 500 mA of current. The sink transistor is designed as a 
saturating switch while the source transistor can be used 
either as a switch or as a constant current generator with 
external resistor programming. 

Each half of this device contains both inverting and 
noninverting inputs which have two volt thresholds for high 
noise immunity. Either input can be used alone to switch 
the output, or one input can be strobed with the other. 
These units have been designed to directy interface with 
the SG1524 Regulating Pulse Width Modulator Circuit. 

These devices are supplied in ceramic 16-pin D.I.L. 
packages. The SGI 627 is specified for operation over a 
-55°C to +125°C temperature range while the SG3627 is 
intended for industrial applications of 0°C to +100° C. 


FEATURES 

• Two Independent driver circuits 

• Outputs will source or sink currents to 500 mA 

• 100 nSec response time 

• Full compatibility with SGI 524 PWM circuit 

• Constant current drive capability 

• Two volt threshoid for high noise immunity 

• Source and sink can be separated for 
compiementary outputs 


Supply Voltage, VCC 

30V 

Output Collector Voltage 

30V 

Source or Sink Current 

500 mA 

Input Voltage 

5.5V 

Input Current 

10 mA 

Avg. Total Power Dissipation (Note 1) 
Derate Above 55° C 

1000 mW 

10 mW/°C 

Operating Temperature Range 

SGI 627 

SG3627 

-55°Cto+125°C 
0°C to +100° C 

Storage Temperature Range 

-65°Cto+150°C 


Note 1 : Total power dissipation is the sum of the control logic 
power plus the power of each source and sink output 
transistor, factored for duty cycle. 

SCHEMATIC (one half of total device shown) 
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SG1543/2543/3543 
POWER SUPPLY OUTPUT 
SUPERVISORY CIRCUIT 


DESCRIPTION 

This monolithic integrated circuit contains all thefunctions 
necessary to monitor and control the output of a 
sophisticated power supply system. Over-voltage (O.V.) 
sensing with provision to triggeran external SCR “crowbar” 
shutdown; and under-voltage (U.V.) circuit which can be 
used to monitor either the output or to sample the input line 
voltage; and a third op amp/comparator usable for current 
sensing (C.L.) are all included in this 1C, together with an 
independent, accurate reference generator. 

Both over and under voltage sensing circuits can be 
externally programmed for minimum time duration of fault 
before triggering. All functions contain open collector 
outputs which can be used independently or wire-or'ed 
together, and although the SCR trigger is directly 
connected only to the over voltage sensing circuit, it may be 
optionally activated by any of the other outputs, or the 
outputs from additional external comparators like the 
SG139/239/339 for multiple-output monitoring. The O.V. 
circuit also includes an optional latch and external reset 
capability. 

The current sense circuit may be used with external 
compensation as a linear amplifier or as a high-gain 
comparator. Although nominally set for zero input offset, a 
fixed threshold may be added with an external resistor: 
Instead of current limiting, this circuit may also be used as 
an additional voltage monitor. 

The reference generator circuit is internally trimmed to 
eliminate the need for external potentiometers and the 
entire circuit may be powered directly from either the 
output being monitored or from a separate bias voltage. 

The SGI 543 is specified for operation over the full military 
temperature range of -55°C to +125° C, while the SG2543 
and SG3543 are designed for commercial applications of 
0°C to +70° C. 


FEATURES 

• Over-voltage, under-voltage, and current 
sensing circuits all included 

• Reference voltage trimmed to 1% accuracy 

• SCR “Crowbar” drive of 200 mA 

• Programmable time delays 

• Open-collector outputs and remote 
activation capability 

• Total standby current less than 10 mA 
ABSOLUTE MAXIMUM RATINGS 


CONNECTION DIAGRAMS 

U.V. INDICATE [ 

9 8 

] U.V. DELAY 

C.L. INV INPUT [ 

10 7 

] U.V. INPUT 

C.L. N.l. INPUT Q 

11 6 

] O.V. INPUT 

OFFSET/COMP Q 

12 S 

] O.V. DELAY 

C.L. OUTPUT [ 

13 4 

] O.V. INDICATE 

GROUND [ 

14 3 

] RESET 

''hefC 

15 2 

] REMOTE ACTIVATE 

VinC 

UV 

] S.C.R. TRIGGER 


Input Supply Voltage 

40V 

Sense Inputs 

V|N -1.5V 

SCR Trigger Current 

300 mA 

Indicator Output Voltage 

40V 

Power Dissipation (Package 
Limitation) 

Derate Above 25° C 

1000 mW 
8.0 mW/°C 

Operating Temperature Range 
SG1543 

SG2543/3643 

-55°Cto+125°C 
0°Cto +70° C 

Storage Temperature Range 

-65°Cto+150°C 



SG1503/2503/3503 PRECISION 2.5 VOLT REFERENCE 


DESCRIPTION 


ABSOLUTE MAXIMUM RATINGS 


RIPPLE REJECTION 


This monolithic integrated circuit is a fully self-contained 
precision voltage reference generator, interallytrimmedfor 
±1% accuracy. Requiring less than 2 mA in quiescent 
current, this device can deliver in excess of 10 mA with total 
load and line induced tolerances of less than 0.5%. In 
addition to voltage accuracy, internal trimming achieves a 
temperature coefficient of output voltage of typically 10 
ppm/°C. As a result, these references are excellent choices 
for application to critical instrumentation and D ta A 
converter systems. The SG1503 is specified for operation 
over the full military temperature range of -55° C to 
+125°C, while the SG2503 and SG3503 are designed for 
commercial applications of 0°C to +70° C. 


FEATURES 

• Output voltage trimmed to ±1% 

• Input voltage range of 4.5 to 40V 

• Temperature coefficient of 10 ppm/°C 

• Quiescent current typicaily 1.5 mA 

• Output current in excess of 10 mA 

• interchangeable with MC1503 and AD580 


Input Voltage 

4.5 — 40V 

Power Dissipation 

600 mW 

Derate Over 25° C 

4.8 mW/°C 

Operating Temperature Range 

SGI 503 

-55°Cto 125°C 

SG2503/3503 

0°Cto+70°C 

Storage Temperature Range 

-65°Cto+150°C 



10 100 Ik 10k 100k 1M 

FREQUENCY — HERTZ 


CONNECTION DIAGRAMS OUTPUT VOLTAGE VS. TEMPERATURE 
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SMiconix 


H 

Siliconix 

incorporated 

2201 Laurelwood Road 
Santa Clara, CA 95054 
(408) 988-8000 
TWX; 910-338-0227 


Product Selector Guide 



Send for Complete 
Information in the 
New LSI Design Catalog 



FUNCTION/APPLICATION 

PART NO. 

A/D CONVERTERS, INDEX 1 

DIGITS 

SCALES 

RESOLUTION 

BASIC 

ACCURACY 


LD110/LD111 

3 1/2 

2 V, 200 mV 

100 juv 

0.05% ±1 count 

LD110/LD111A 

3 1/2 

2 V, 200 mV, 20 mV 

lOjuV (1 juV with external 

0.02% ±1 count 



(2 mV with external preamp) 

preamp) 


LD111/LD114 

3 1/2 

2 V, 200 mV 

100 mV 

0.05% ±1 count 

LD120/LD121 

4 1/2 

2 V, 200 mV (20 mV with 

10 mV (1 mV with external 

0.005% ±1 count 



external preamp) 

preamp) 


LD130 

±3 

1.0 V 

1 mV 

0.1% ±1 count 

LD131 

±3 1/3 

1.500 V 

1 mV 

0.1% ±1 count 


LINEAR, INDEX 2 



L144 

Triple Op Amp/Low power amplification, voltage comparators, active 
filters, battery powered circuits 


L161 

Quad Comparator/ Low power voltage comparator, level detectors, 

CMOS line receivers, oscillators, phase comparators, battery powered 
circuits 


L911 

Detector Circuit/Battery and line operated heat sensors, sound level 
detectors, smoke detectors, gas detectors 


LM3909 

LED Flasher/Micropower indicators, emergency locators, electronic 
jewelry, warning indicators, oscillators, timers, micropower actuators 


SM110 

Ionization Smoke Detector/Complete system block including direct inter- 
face to ionization chambers, low battery threshold sensing circuitry and 
output drive 


T100/T300 

Transducer Preamplifier/Microphone, electret, condenser, ceramic, strain 
gauges, self-contained source follower amplifier 



INTERFACE, INDEX 3 


D139 

Universal Logic Interface Circuit/Level shifts TTL or CMOS logic input 
to any logic output at high speed 


D140 

Hex Digit Driver/Ideal for low voltage LED display systems requiring 
very small switch losses 


DF411 

Decodes Four Digit Multiplexed BCD to LCD Display Driver/Decodes up 
to 4 digits of multiplexed BCD information and derives the AC signals 
needed to drive a 4 digit LCD display 
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Product Selector Guide 


(Continued) 


PART NO. 


FUNCTION/APPLICATION 


TELECOMMUNICATIONS, INDEX 4 


DF320/321/322 

Loop Disconnect Dialer (push button to conventional pulse dialer)/ 

Allows conversion of telephone systems without touch-tone® capability 
to use a push button phone 

DF33 1/332 

)u255-Law CODEC/Converts present analog voice channels into a PCM 
digital format with companding A to D characteristics and back to 
analog signals (coder-decoder set) 

DF341/342 

A-Law CODEC/Same as DF331/332 except this part follows the 

Telecommunications Industry A-Law for companding 

TIMING. INDEX 5 

DF213/214 

Stopwatches/Two timing modes available: 59:59:99 minutes and seconds, 

99.999 minutes. Has multiple split timing available. 

DF215 

Dual Set Point Timer/Two programmable count points that determine 
time interval lengths. Two outputs to control systems for the interval 
length, includes seven segment LED output drivers. 

DF216 

Down-Up Counter/ Keyboard entry programs time interval, down counts 
to zero, outputting end of interval signal including timing the overtime 
length . 


Touch-tone® is a registered trademark of Western Electric Co. 
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DF331 DF332 DF334 


Silicsonix 



CMOS )u-255 law companding 
converter set designed for . . . 


■ Telecommunications Channel 
Banks 

■ Servo Control Systems 

■ Microprocessor Interface 

H Remote Doto Acc|(iisition Systems 

■ Audio Delay Lines 

DESCRIPTION 


BENEFITS 

• Minimizes System Power Requirements 

• Reduces External Component Requirements 

• Reduces System Costs 

• Easily Interfaced 

• Eliminates Channel Crosstalk Problems 

• Eliminates External Signalling Logic 

• No External Zero Code Suppression Required 

• Reduced System Noise Problems 

® No External Sample and Hold or MUX 
Required 

• No Additional Logic Required for Extended 
Bandwidth Applications 

o 3.5 to 9 KHz Bandwidth Possible With 
Clock Frequency From 1.25 to 3.0 MHz 


The DF331 (coder) is an analog-to-digital converter which has a transfer characteristic conforming to the telecommunication 
industry /i-255 law. Its counterpart, the DF332 or DF334 (decoder) is a digital-to-analog converter which also conforms to 
the p-255 law. 


Together the DF331 and DF332 or DF331 and DF334 form a CODEC (coder-decoder set) which is designed to meet the 
needs of the telecommunications industry for per channel voice frequency CODECs used in PCM Channel Bank and PBX 
systems. Digital output and input of the coder and decoder is in serial format. Actual transmission and reception of 8-bit 
data words containing the analog information is typically done at a 1.544 megabit/sec rate with analog signal sampling 
occurring at an 8 kHz rate. A sync pulse input pin is provided for synchronizing transmission and reception of multi-channel 
information being multiplexed over a single transmission line. The DF332 and DF334 differ in the output device for the 
A/B signal output pins, refer to the Functional Description. 


DF331 



SAMPLE HOLD 



DF332, DF334 
Figure 1 


PIN CONFIGURATIONS 


Dual In-Line Package 



ORDER NUMBER: DF331CJ 


Dual In-Line Package 



ORDER NUMBER: DF332CJ, DF334CJ 
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ABSOLUTE MAXIMUM RATINGS 

Vjp (Digital Inputs) .. . . -0.3 V. < Vjp < +V +0.3 V 

Vjp (Analog Inputs) . . . -V -0.3 V, < Vjp < +V +0.3 V 

+V . 0 < +V < 1 1 V 

-V -1 1 V < -V < 0 

+Vref -V<+V,ef<+V 

-Vref -V<-V,ef<+V 


DF331 DF332 DF334 


Vq (Digital Output) DF331, DF334 . . . .Vo<15V 

Va/B Signal Out DF332 ...... .Vo^-7.5V 

Operating Temperature 0 to 70°C 

Storage Temperature -55to+125°C ■ 

Power Dissipation 450 mW 

Derate 6.5 mW/°C above 25°C 



ELECTRICAL CHARACTERISTICS 

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters to assure conformance with specifi- 
cations. 


Characteristic 


Ta = 25°c 

Unit 

Test Conditions, See Note 2 

Clock = 1 .544 MHz, Sample Rate = 8 KHz, 

Min 

Typ 

Max 

+V = 7.5 V, -Vref = -3.0 V, -V = -7.5 V, 
+Vref = 3.0 V, Rl = 820 n, C|_ = 12.5 pF 


DC Characteristics DF33.1 (Coder) 


1 


Ijn (Analog) 

Analog Input Current 


0.5 


mA 

See Note 3 

2 

1 

•inL (Clock) 

Clock Input Low Current 


-0.1 

-100 


z 

II 

O 

3 

N 

linL (Sync) 

Sync Input Low Current 


-0.1 

-100 

nA 

4 

P 

U 

IjriH (Clock) 

Clock Input High Current 


0.1 

100 

V|n = 7.5V 

5 

T 

IjnH (Sync) 

Sync Input High Current 


0.2 

100 


6 

s 

Rjn (Analog) 

Analog Input Series Resistance 


1 


Kn 


7 


Cjn (Analog) 

Analog Input Series Capacitance 


200 


mm 


8 


'^offset 

Analog Input Offset Voltage 


5 

10 

mV 


9 

0 

Cq (Digital) 

Digital Output Capacitance 


3 


pF 

Vq = 7.5 V 

10 

U 

T 

Vql 

Digital Output Low Voltage 


0.3 

0.5 

V 

Iql 3 mA 

11 

VoH (max) 

Digital Output High Voltage 



12 

Iqh = 10 mA 

12 

s 

ir 

Positive Supply Current 


4 

6 

mA 

Clock = 1.544 MHz 

13 

U 

B|BIB 

Negative Supply Current 


-3 

-6 

Sample Rate = 8 KHz 

14 

a 

Supply Tolerance 


±10 


% 


15 

a 

'ref 

Positive Reference Current 


3.5 


mA 

Average Current See Note 3 

16 

a 


Negative Reference Current 


-3.5 



AC Characteristics DF331 (Coder) 


17 


lids' 

Sync to Clock Delay Time 



100 




18 


ld(on) 

Digital Output to Sync Delay 
Time 

n 

75 

130 




19 


id(off) 

Digital Output to Sync Delay 
Time 

■ 

165 

220 




20 


idbr 

Digital Output to Clock 

Delay Time 

■ 

65 

130 

ns 


See Figure 2 

21 


idbf 

Digital Output to Clock 

Delay Time 

■ 

70 

130 




22 


^fo 

Digital Output Fall Time 


65 

130 


Cl = lOOpF 


23 


Vo 

Digital Output Rise Time 


175 

250 



24 



A/B Signaling Input Setup Time 



200 



25 



A/B Select Setup Time 



1000 



26 


DCc 

Clock Duty Cycle 

30 


70 

% 



K- 

C 

Ol 

o 

CO 
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DF331 DF332 DF334 


iJ 

Siliconix 


ELECTRICAL CHARACTERISTICS (Cont'd) 

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters to assure conformance with specifications. 


Test Conditions, See Note 2 
+V = 7.5 V, V = 7.5 V, V^ef = 3.0 V, 
Vref = 3.0V, Clock = 1.544 MHz, 
Sync = 8 KHz Period, 8 Clock Pulses Wide 



DC Characteristics DF332, DF334 (Decoder) 



I IjnL (Logic) 
linH (Logic) 


•OL (Signaling) 


Digital Inputs Low Current 


Digital Inputs High Current 


A/B Output 
Low Current 



Iqi_I (Signaling) 


U (Signaling) 


Cl (Analog) 

Analog Output Load 

Capacitance 

Rq (Analog) 

Analog Output Series 

Resistance 

'^offset 

Analog Output Offset 

Voltage 


Positive Supply Current 


Negative Supply Current 


Supply Tolerance 

(ref 

Positive Reference Current 

(ref 

Negative Reference Current 


AC Characteristics DF332, DF334 (Decoder) 



^ ds 

Sync to Clock Delay Time 

f dc 

Clock to Sync Delay Time 

^'sd 

Data to Clock Setup Time 

^ scs 

A/B Select Setup Time 

»'d 

A/B Output Delay Time 

* do 

Analog Output to Sync 

Delay Time 

Slew^ 

3 V to +3 V Analog 

Output Slew Rate 

Slew 

■+3 V to 3 V Analog 
♦ Output Slew Rate 

Droop 

Analog Output Droop Rate 


System Characteristics, DF331/DF332 Pair or DF331/DF334 Pair 


S/D 

Signal to Distortion 

Gt 

Gain T racking 

Idle Channel Noise 


(DF332,DF334) Quiet Code Output 


VlN = 0 


V|N = 7.5 V 


Vql = 0 


Vqh = 6.5 V 


OH = '(0 mA 


Iql “1-5 rnA 




Pin = 0 to 30 dBmO 


Pin = 

40 dBmO 

Pin = 

45 dBmO 

Pin +3 to 40 dBmO 

Pin = 

40 to 50 dBmO 


Pin = 50 to 55 dBmO 


V|n = 0, Zq = 900 il 


Digital In = All "Ones" 



NOTES; 

1 . Typical values are for Design Aid only and not subject to production testing. 

2- V|n +V IV for logic "1", V^ ' 0.8 V for logic "0" for logic input levels. 

3. Peak currents of up to 2 mA occur during reconstruction of Analog Output and during encoding of Analog Input. 

4. Use of a load resistance 10K ll is recommended to avoid output attenuation. 


DF331 tCBL 
DF332 ICBM-A 
DF334 ICBM-B 
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Siliconix 


L911 


micropower comparator detector 
alarm circuit 


ssigned for . . . 

Burglar Alarm Systems 

Moisture Sensor Systems 

Temperature Detection Systems 

Emergency Lighting Detection 
Systems 

Excessive Noise Sound Level 
Detectors 

Remote Heat Sensor 


DESCRIPTION 


BENEFITS 

• Minimizes System Power Requirements 

o Supply Current Less Than 10 fiA 
o Allows Greater Than 1 Year of 9 V 
Alkaline Battery Life 

• Simple Maintenance of System 

o Includes Weak Battery Threshold Voltage 
Detection Circuitry 
o Outputs Trouble Alarm Signal 

« Reduces External Component Requirements 
o No Buffers Required for High Impedance 
Transducers (R|N > 1000M ^2) 
o Directly Interfaces to TTL or CMOS 
Logic 

o Directly Drives Power SCR's Transistors 
or VMOS 

o Built-In Reverse Battery Protection 

• Operation Similar to UL Recognized SM110 
Smoke Detector IC 


The L911 is a monolithic bipolar-PMOS integrated circuit intended to meet the system requirements of a micropower 
detector alarm or ON/OFF control system. The circuit will operate from a supply as low as 6 V and is tested for 15 V 
conditions. The alarm output can source sufficient current to activate an NPN or SCR buzzer alarm driver and can also 
interface to TTL or CMOS Logic. The L911 can easily operate with a standby supply current of less than 10 /uA from a 
9 V battery, and less than 17 juA at 15 V. The high input impedance MOSFET comparator easily interfaces to high 
impedance sensor devices. 


oc 

< 

Ul 

z 


FUNCTIONAL DIAGRAM 


PIN CONFIGURATION 


OUTPUT 

CURRENT 

ADJUST 


NOISE 

SUPPRESSION 


LOW BATTERY/ 
THRESHOLD IN 



Dual-In-Line Package 


LOW BATTERY/ 
THRESHOLD INPUT 


ALARM 

OVERRIDE 


LOW BATTERY 
TIMING 



ALARM 

OVERRIDE 


OUTPUT 

CURRENT ADJUST 


LOW BATTERY 
TIMING 


NOISE 

SUPPRESSION 


ORDER NUMBER L911CJ 
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L911 


JET 

Siliconix 


ABSOLUTE MAXIMUM RATINGS 

V+toGND 16.5 V 

Inputs (Pins 1, 2, 4, 6, 14) V+ + 0.3 V, -0.3 V 

Output 5 V 

All Other Pins V*", 0 V 

Current, Any Terminal 30 mA 


Operating Temperature 0 to +70°C 

Storage Temperature —65 to 125°C 

Power Dissipation** 490 mW 


**Device mounted with all leads welded or soldered to PC 
board. Derate 6.5 mW/°C above 25°C. 



ELECTRICAL CHARACTERISTICS 

All min/max parameters are tested at 25°C on either a 100% basis or on a sample basis to assure conformance with specifications 


Characteristic 


Min/Max Limits 

Unit 

Test Conditions Unless Otherwise Specified: 

Ta = 25 C, V^= 15 V, 

RSEt (From Pin 7 to V"*^) 

See Test Circuit 


Min 

1 

Typ 

Max 

1 

f 

V'*’ Operating Voltage j 

6.0 



V 


2 

S 

u 

p 

p 

L 

Y 

1+ 

Power Supply Current, Standby 


4.5 

10 

mA 

V"^ = 9 V 

3 


7.5 

17 


4 

Power Supply Current, Low Battery Condition 

(Excludes Output Pulse) 


5 

15 

= 7 V 

5 


13 

25 

/ 

6 

Power Supply Current, Alarm ON 


6 

12 

mA 

V+ = 9 V 

VouT = 0 V, Pin 12 Open 

r 


15 

28 


8 

1 

N 

P 

U 

T 

S 

lgl^5 Input Bias Current (Pins 1,2,4, 6, 14) 


: ±0.1 


nA 

0 V < V|M < 15 V 

9 


2.3 


V|N = 0V 



10 


-0.5 


V||M = 15 V 


11 

IqfFSET Input Offset Current, Pins 4 and 6 


Dl 



12 

VqffSET Input Offset Voltage, Pins 4 to 6 


-20 

-200 

mV 



-20 


T/\ = O^C and 70 C 


CM Input Common Mode Range ! 

0 


V+-4 

i 

1 

V 


15 

Internal Reference Voltage (Measured 
'^FIEF at Pin 1 ) 

2.1 

2.23 

2.5 


2.0 

2.11 

2.4 

= 7 V 



1.7 


Tfi, = 70° C 

18 


2.5 


Ta = 0°C 

19 

0 

u 

T 

P 

u 

T 

S 

'out Output Source Current 

-0.5 

1.2 


mA 

V+ = 6 V 

Pin 12 Open 

(Note 2) 

VoUT = 1 V 

20 


-15 



21 

'^CE(sat) Output Saturation Voltage, Pins 12 to 1 1 


0.1 

0.5 

V 


•out “ 25 mA 

22 

VQUTIoff) Output OFF Voltage, Pin 1 1 to GND 


0.01 

0.2 


23 

'^12(off) Collector OFF Voltage, Pin 12 to V*" 


0.6 

jlPI 

24 

Low Battery 

I^B Timing Current 

(Pin 10) 

OFF 


-0.1 

iB 

nA 

25 

ON 


-0 32 


HA 

V+ = 7 V 

26 

-0.5 

-0.73 

-1.1 


27 

■ 

Low Battery 

Vlb Timing Voltage 

(Pin 10) 

HIGH 


2.6 


V 

Timing Capacitor Charge Voltage 

V"^ = 7 V, 

Ct = 4.7mF, 

From Pin 10 

to GND 

28 

1 

LOW 


0.7 


Timing Capacitor Discharge Voltage 

29 

ton Low Battery Alarm Output ON Time 



Bi 

nns 


30 

toff Low Battery Alarm Output OFF Time 


30 


sec 

31 

d.c. Low Battery Alarm Output Duty Cycle 



1 

1250 


V+ = 7 V 

32 

tf Response Time 

Negative Output Transition 


32 



1(X) mV Overdrive, Cl = 10 pF 

33 

Positive Output Transition 


6 


MS 


NOTES; 


1. Typical values are for design aid only, not guaranteed and not subject to production testing. 

2. Use a pullup resistor from pin 12 to to increase the output current capability. Refer to the "pin function description" and the graph of 
Output Current vs Supply Voltage vs Pullup Resistor. 
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L911 


TEST CIRCUIT 


CONDITION CHART 


INPUT VOLTAGES^ 


L911 _11_ 

OUT. „l 


L Rp = OPTIONAL 

> Rp PULLUP RESISTOR 
? (SEE GRAPH) 

1 Vce(saT) „ 


CONDITION 


Standby (OFF) 


Low Battery/ 
Threshold Detector 
Alarm ON 


VlN+ 

(PINS 2, 6) 

3.0 V 


"^^These input voltages functionally test the system conditions noted. 
Exact electrical conditions are given in the electrical characteristics 
specifications table. 


TYPICAL CHARACTERISTICS 

Output Current vs Supply Voltage 
and Pullup Resistor 


Output Current vs Pullup Resistor 
and Temperature 


Output Vqe(saT) vs Pullup 
Resistor and Supply Voltage 




Rp = 500 



y 




/ 




71 




/ 























--- 









V+ = 9V 
Rggj = 8M n 
‘SEE TEST CIRCUIT" 


^ Ta = 25°C _J 

RseT = 8MS2 I 

^ ^ I SEE TEST CIRCUIT ’ 

I ■ i ' I ' I I ' 

6 8 10 12 14 16 

V+ - SUPPLY VOLTAGE (VOLTS) 

Input Bias Current vs Temperature 
(@ Low Supply Voltage) 



100 200 400 600 IK 2K 4K 6K 10K 

Rp - PULLUP RESISTOR (PIN 12 TO V+) (OHMS) 


8 12 16 20 24 28 32 

i'OUTi - OUTPUT CURRENT (mA) 


ft 

Ul 

z 


= V 
— R 

fsnjE 






1 







B 


ggj 


■■ 


■■ 

B 

■ 

B 


■B^S 





— 

— 



BB 








ck: 





40 50 60 

T - TEMPERATURE (''O 


CONDITIONS 

(Suffix refers to pin number) 

A: IBIAS4 and iBIASe. 

V|N = 0V 

B IbIAS4. V|N4 - 4.5 V AND 
-IBIAS6*.V|N6 = 9V 
C IBIAS6. V|N6 = 4.5V 
D: -Ib(AS4*.V|N4 = 9V 
'-'BIAS IS A NEGATIVE 
CURRENT (FLOWS OUT 
OF TERMINAL) 


Input Bias Current vs Temperature 
(@ High Supply Voltage) 

10 



CONDITIONS 
(Suffix refers to pin number) 
A: IBIAS4 and iBIASe. 
V||M = 0 V 

B: IBIAS4. ViN = 7.5 V 
C: -IBIAS6*. ViN6 = 15 V 
D: IBIAS6. V|N6 = 7.5V 
E: -IbIAS4*.V|N4= 15V 
•-•bias is a NEGATIVE 
CURRENT (FLOWS OUT 
OF TERMINAL) 


40 50 6( 

T - TEMPERATURE ("C) 


Supply Current vs Temperature 


RsET 8M il 
SEE TEST CIRCUIT 


8 [standby CURRENT Vlbi = 2.5 V, V+ = 15^ 


LOW BATTERY SUPPLY CURRENT 
I I Vlb1 = 2 0V, V+ = 9V I I 


standby current 

Vlb1 = 2.5V.V+ = 9V 


0 10 20 30 40 50 60 70 

T - TEMPERATURE (°C) 


Supply Current vs Set Resistor 



Low Battery Charge Current 
vs Supply Voltage 



Rset set resistor 


8 10 12 14 

V+ - SUPPLY VOLTAGE (VOLTS) 
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TYPICAL CHARACTERISTICS (Continued) 


L911 


Reference Voltage vs Temperature 
and Supply Voltage 


Low Battery Trip Voltage vs 
Temperature 


Low Battery Charge Time vs 
Charging Current 




= 7V 
= 25' C 

• Rset “ ^ 

Cx = 4.7 UF 

' FROM PIN 10 TO GND 


tTYP@0°C— j 

I— ilYP® 50"C* 


10 20 30 40 50 60 70 

T - TEMPERATURE ('Gl 


0 10 20 30 40 50 60 70 

T - TEMPERATURE (°C) 


0 100 200 300 400 500 

'CB CK' “ *-OW BATTERY CHARGING CURRENT (r.A) 


Low Battery Alarm ON Time 
vs External Resistance 



0 200 400 600 800 IK 1.2K 1.4K 1.6K 

RgXT - external resistor (OHMS) 

Response Time vs Input Over 
Drive Voltage 


-20 mV OVERDRIVE - 


-1.00 mV OVERDRIVE 


-200 mV OVERDRIVE 


T^ = 25 C 
V+ = 9V 
V|nh. = 5V 
Rggi" = 8IVI 


LOW SUPPLY 
^ VOLTAGE 
' OPERATION 



10 20 30 

tf - RESPONSE TIME {(js) 


Negative Transition Response Time 
vs Set Resistor 


I I I 2(D mV OVERDRIVE 

NOTE; 100 mV AND 200 mV 1 | 

-OVERDRIVE Give same response - 
TIME 


Ta = 25 C HIGH supply 
V^=15V VOLTAGE 
V|n+ = 5 V I OPERATION 

Rset^ 

A - 0.5M !i 
B - 1M« 

C - 4M S2 
D - 8M 12 


0 5 10 20 30 

t, - RESPONSE TIME (ms) 


Low Battery Alarm Period vs 
Temperature and Supply Voltage 



T1 

n 

TT] 



4.7 

mF 

i10%' 

J 



n 


_J 











— 

j 





V 

f _ 

8.0'V- 

1 





_ 

_ 


J 

_ 


L 


0 10 20 30 40 50 60 70 

T - temperature (°C) 

Positive Transition Response Time 
vs Set Resistor 


r 




f r 

00 mV OVERDRIVE 

I 



BHIH 



Wmsm 


■n 

■ ■■ 

D 

Hi 

■ ■■ 


HI 


Ta = 

25-C ] 

v+ = 

15 V 

V|n+ = 5V J 

Rset^ 

A - 

0,5M n 

B - 

1M 12 

c - 

4M n 

D - 

SM 12 

E - 

15M 12 


2 4 6 8 10 12 

t, - RESPONSE TIME (ms) 

Response Time Test Circuit 



Vqut 

IN914 
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APPLICATION HINTS 

Bias Control of Standby Supply Current 

The current entering the "SET" input will program the 
supply standby current at follows: 

V+ -0.55 V 
ISet=— 

Rset 

The supply current is; 

1+ STANDBY X IgET 

(includes IsET '^to pin 7). 

In the "Low Battery Alarm" condition (with V'*' ^ 7 V) 
the supply current becomes; 

1"^ Low Battery Alarm (excluding output pulse) 

V+ LOW BATTERY - 0.55 V 


'set 

[ 

islv* 

< ^SET 

L9n 

1 


^ 

'SET 



Vvd ^ 


Low Battery Alarm Oscillator Timing 

tch — charge time (oscillation OFF period) 

AVc 

tch X Cj where 

ICH 

AVc Vc HIGH - Vc LOW (capacitor charge and 

discharge voltage levels). 

AVc«2.6 V -0.7 V= 1.9 V 

•CH = 0-4 X IsET = 0-4 X (V^ - 0.55)/RsET 

Cj = timing capacitor from Low Battery Timing to 
Ground. 


In Figure 1, for 7 V: 

1.9 V 

tch = X 4.7 ]uF 28 sec. 

0.32 juA 


tDlS “ Discharge time (oscillation ON pulse). 
, 'HOLD R 

tDIS= In r 

1.91 


where IhOLD ~ SCR Holding current 100 fiA 
R = Series Resistance 400 ^2 (ReXT ^ 0 
T = RC Time constant 

with C = 4.7 IJ.F (as in Figure 1), r = 400 £2 x 4.7 juF = 
1.9 msec. 

tDlS “ 7.3 msec 

To increase tD|s, external resistance can be added in series 
with Cj (see the graph of typical Discharge Time vs Exter- 
nal Resistance). 


B 

< 

lU 

z 


logic] 38pp 

CONTROL 1 ' ' W* O Vi/V- 


Input-Output Truth Table 

Illustrating Alarm Output conditions for input conditions 
at Input, Low Battery Set, Alarm Override. 


—Input voltage (pin 4) with respect to +input (pins 2 and 6) H 


Low Battery Input voltage with respect to internal 
VreF (pin 1) 

Alarm Override (pin 14) 

Output State: ON — Alarm condition; OSC = ON/OFF 
oscillation controlled by Low Battery Timing (pin 11) 


H H 


OFF ON OSC ON OSC 
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Texas Instruments 



LINEAR 

INTEGRATED 

CIRCUITS 


TYPES TL431M, TL431I, T1431C 
ADJUSTABLE PRECISION SHUNT REGULATORS 

bulletin no. DL-S 12644, JULY 1978 


• Equivalent Full-Range Temperature 
Coefficient ... 50 ppm/°C Typ 

• Temperature Compensated for Operation Over 
Full Rated Operating Temperature Range 

• Adjustable Output Voltage 
description 


Fast Turn-On Response 
Sink Current Capability ... 1 mA to 100 mA 
Low (0.2 -r2 Typ) Dynamic Output Impedance 
Low Output Noise Voltage 


The TL431 is a three-terminal adjustable regulator series with guaranteed thermal stability over applicable temperature 
ranges. The output voltage may be set to any value between Vref (approximately 2.5 volts) and 36 volts with two 
external resistors (see Figure 2). These devices have a typical dynamic output impedance of 0.2 Active output 
circuitry provides a very sharp turn-on characteristic, making these devices excellent replacements for zener diodes in 
many applications. 

The TL431 M is characterized for operation over the full military temperature range of 55 C vO 125°C. TheTI_431i is 
characterized for operation from — 40°C to 85'^ C, and the TL431 C from 0°C to 70°C. 


terminal assignments 

TL431M, TL431 1, TL431C . 
PLUG-IN PACKAGE 


LA 


TL431I,TL431C... LP 
SILECTt PACKAGE 


TL431I,TL431C...P 
DUAL-IN-LINE PACKAGE 


(TOP VIEW) 

CATHODE 



(TOP VIEW) 



(TOP VIEW) 

REF NC A NC 



A A A A 

CATHODE 



ANODE 



REF 


• 




K NC NC NC 



I 


RAK 



NC— No internal connection 

schematic 


functional block diagram 



TENTATIVE DATA SHEET 


Copyright © 1978 by Texas Instruments Incorporated 


This document provides tentative information -p I XI CtT D I T ILA IT M T C 

on a new product. Texas Instruments reserves 1 llAAO I IN O I rvU ILIN 1 O 
the right to change specifications for this INCORPORATED 

product in any manner without notice. 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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TYPES TL431M, 714311, TL431C 
ADJUSTABLE PRECISION SHUNT REGULATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Cathode voltage (see Note 1 ) 37 V 

Continuous cathode current range —100 mA to 1 50 mA 

Reference input current range —50 juA to 10 mA 

Continuous power dissipation at (or below) 25°C free-air temperature (see Note 2); LA package ..... 600 mW 

LP package 775 mW 

P package 1 000 m W 

Operating free-air temperature range: TL431 C 0°Cto70°C 

TL431I -40°Cto85°C 

TL431M -55°Cto125°C 

Storage temperature range — 65°Cto150°C 

Lead temperature 1/16 inch (1 .6 mm) from case for 60 seconds: LA package 300°C 

Lead temperature 1/1 6 inch (1 .6 mm) from case for 10 seconds: LP or P package . 260°C 


NOTES: 1. Voltage values are with respect to the anode terminal unless otherwise noted. 

2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Table. 



CO 

c 

a> 


E 



recommended operating conditions 

Cathode voltage, Vka 

Cathode current, Ik, (for regulation) 



DISSIPATION DERATING TABLE 


PACKAGE 

POWER 

RATING 

DERATING 

FACTOR 

ABOVE 

Ta 

LA 

600 mW 

4.8 mW/°C 

25° C 

LP 

775 mW 

6.2 mW/°C 

25° C 

P 

lOOOmW 

8.0mW/°C 

25° C 


MIN 

Vref 

1 


MAX 

UNIT 

36 

V 

100 

mA 



Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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Texas Instruments 
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> 

in 

a 
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CD 


electrical characteristics at 25° C free-air temperature (unless otherwise noted) 


PARAMETER 

TEST 



TL431M 

TL431I 

TL431C 

UNIT 

CIRCUIT 

1 1 uui>iLri i.iuhio 

MIN TYP 

MAX 

MIN TYP 

MAX 

MIN TYP 

MAX 

^ref 

Reference input voltage 

1 

VkA = Vref- 

Ik = 10 mA 

2440 2495 

2550 

2440 2495 

2550 

2440 2495 

2550 

mV 

'^ref(dev) 

Deviation of reference input voltage 
over full temperature ranget 

1 

VkA = Vref, 

Ik = 10 mA, Ta = full range^ 

22 

44 

15 

30 

8 

17 

mV 

^'^ref 

Ratio of change in reference input 

2 

Ik = 10 mA 

AVka = 10 V - Vref 

-1.4 

-2.7 

-1.4 

-2.7 

-1.4 

-2.7 

mV 

^Vka 

voltage to the change in cathode voltage 

^Vka = 36 V - 10 V 

-1 

-2 

-1 

-2 

-1 

-2 


Iref 

Reference input current 

2 

Ik = 10 mA, 

R1 = 10 kn, R2 = «> 

2 

■1 

2 


2 


pA 

*ref(dev) 

Deviation of reference input current 
over full temperature ranget 

2 

Ik = 10 mA, R1 = 10 kS7, R2= 

Ta = full range^ 

1 

3 

0.8 

2.5 

0.4 

1.2 

mA 

^min 

Minimum cathode current for regulation 

1 

VkA = Vref 

0.4 

1 

0.4 

1 

0.4 

1 

mA 

'off 

Off-state cathode current 

3 

Vka = 36 V, 

Vref = 0 

0.1 

■B 

0.1 

1 

0.1 

1 


l^kal 

Dynamic impedance § 

1 

^KA = Vref, 
f < 1 kHz 

Ik = 1 rnA to 100 mA 

0.2 


0.2 

0.5 

0.2 

0.5 

n 


^Full temperature range is — 55°C to 125°C for the TL431M, — 40°C to 85°C for the TL431I, and 0°C to 70°C for the TL431C. 

tT he deviation parameters and Iref(dev) defined as the differences between the maximum and minimum values obtained over the rated temperature range. The 



aVref can be positive or negative depending on whether minimum V^ef or maximum respectively, occurs at the lower temperature (see Figure 8). 

Example; Max V^gf = 2500 mV «> 30®C, Min Vrgf = 2492 mV @ 0°C, V^gf = 2495 mV @ 25°C, ATa = 70°C for TL431C 


aVref 



70° C 


X 10* 


= 46 ppm/ C 


Because minimum V^gf occurs at the lower temperature, the coefficient is positive. 


§The dynamic impedance is defined as: 


1 ^Vka 



When the device is operated with two external resistors (see Figure 2), the total dynamic impedance of the circuit is given by: 



AV 

/ R1 \ 

Z* 

= ~ ^ Zka 

( 1 + 1 


\ R2 / 


TYPES TL431M, TL431I, TL431C 
ADJUSTABLE PRECISION SHUNT REGULATORS 









































































TYPES TL431M, TL431I, TL431C 
ADJUSTABLE PRECISION SHUNT REGULATORS 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1-TEST CIRCUIT FOR Vka = Vref FIGURE 2-TEST CIRCUIT FOR Vka > ^ref FIGURE 3-TEST CIRCUIT FOR loff 

TYPICAL CHARACTERISTICS 


CATHODE CURRENT 


vs 



-2-10123 


VKA-Cathode Voltage- V 


cathode CURRENT 


vs 



-101 23 

V|^^-Cathode Voltage- V 



FIGURE 4 


FIGURES 


OFF-STATE CATHODE CURRENT 
vs 


FREE-AIR TEMPERATURE 



NOISE VOLTAGE 
vs 


FREQUENCY 



FIGURES 


FIGURE? 
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TYPES TL494C. TL495C 
PULSE-WIDTH-MODULATION CONTROL CIRCUITS 

BULLETIN NO. DL-S 12620, JUNE 1978 


• Complete PWM Power Control Circuitry 

• Uncommitted Outputs for 200-mA Sink 
or Source 

• Output Control Selects Single-Ended 
or Push-Pull Operation 

• internal Circuitry Prohibits Double 
Pulse at Either Output 

• Variable Dead-Time Provides Control 
Over Total Range 

• Internal Regulator Provides a Stable 5-V 
Reference Supply 

• Circuit Architecture Provides Easy 
Synchronization 

• On-Chip 39-V Zener {TL495 Only) 

• External Control of Output Steering 
(TL495 Only) 

description 

The TL494 incorporates on a single monolithic chip 
all the functions required in the construction of a 
pulse-width-modulation control circuit. Designed pri- 
marily for power supply control, the TL494 contains 
an on-chip 5-volt regulator, two error amplifiers, 
adjustable oscillator, dead-time control comparator, 
pulse-steering flip-flop, and output-control circuitry. 
The uncommitted output transistors provide either 
common-emitter or emitter-follower output capa- 
bility. Push-pull or single-ended output operation 
may be selected through the output-control function. 
The architecture of the TL494 prohibits the 
possibility of either output being pulsed twice during 
push-pull operation. The internal amplifiers exhibit 
a common-mode voltage range from —0.2 volt to 
^CC ~ 2 volts. The dead-time control comparator 
has a fixed offset that provides approximately 5% 
dead time unless externally altered. The on-chip oscil- 
lator may be bypassed by terminating Rj (pin 6) to 
the reference output and providing a sawtooth input 
to Cj (pin 5), or it may be used to drive the common 
TL494 circuitry and provide a sawtooth input for 
associated control circuitry in synchronous multiple- 
rail power supplies. 


TL494C . . . J OR N 

DUAL-IN-LINE PACKAGE (TOP VIEW) 


NON- 

INV. INV. REF OUTPUT 

INPUT INPUT OUT CONTROL Vcc C2 E2 El 


■laiiaipmii 

ilQlQlQl 

u 

ni 

nmi 

m 

.0.1^ . 

OSCILLATOR 


T 

1 

_J 1 


BiDiDiDi 


NON- INV. FEED- DEAD- Cj Rt GND Cl 
INV. INPUT BACK TIME 
INPUT CONTROL 


TL495C . . . J OR N 

DUAL-IN-LINE PACKAGE (TOP VIEW) 


NON- OUT STEER- 

INV. INV. REF PUT INC 



INPUT CONTROL 


FUNCTION TABLE 


INPUTS 

OUTPUT FUNCTION 

OUTPUT 

CONTROL 

STEERING 

INPUT 

(TL495 only) 

Grounded 

Open 

Single-ended or parallel output 

At V|-0f 

Open 

Normal push-pull operation 

At Vref 

V| <0.4 V 

PWM Output at 01 

At Vref 

V| > 2.4 V 

PWM Output at Q2 


a 

< 

u 



The TL495 provides the identical functions found in the TL494. In addition the TL495 contains an on-chip 39-volt 
zener diode for high-voltage applications where VcC greater than 40 volts, and an output steering control that 
overrides the internal control of the pulse-steering flip-flop. 


The TL494C and the TL495C are characterized for operation from 0°C to 70°C. 


TENTATIVE DATA SHEET 


Copyright © 1978 by Texas Instruments Incorporated 


This document provides tentative information 
on a product in the developmental stage. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES TL494C, TL495C 

PULSE-WIDTH-MODULATION CONTROL CIRCUITS 


functional block diagram 


Rt 

ct 


(TL495 ONLY) 


STEERING 

CONTROL 


OUTPUT 

CONTROL 


DEAD 

TIME 

CONTROL 


NONINVERTING 
INPUT 
INVERTING 
INPUT 

NONINVERTING 
INPUT 
INVERTING 
INPUT 

feedback 



ONLY) 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) . 

Amplifier Input voltages 

Collector output voltage 

Collector output current 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 

Operating free-air temperature range 

Storage temperature range 

Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J package . . 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package . . 


.... 41 V 

. VCC + 0.3V 
. . . 41 V 

. . . 250 mA 
. . 1000 mW 

. 0°C to 70°C 

-65°Cto 150°C 
.... 300°C 
. . . . 260°C 


flC 

< 

III 

z 


NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25°C free-alr temperature, see Dissipation Derating Table. 

DISSIPATION DERATING TABLE 


PACKAGE 

POWER 

DERATING 

ABOVE 

RATING 

FACTOR 

Ta 

J 

1000 mW 

8.2 mW/°C 

28° C 

N 

1000 mW 

9.2 mW/°C 

4rc 


recommended operating conditions 

Supply voltage, Vcc 

Amplifier input voltages, V| 

Collector output voltage, Vq 

Collector output current (each transistor) 
Current into feedback terminal . . 

Timing capacitor, Cj 

Timing resistor, Rt 

Oscillator frequency 

Operating free-air temperature . . . . 


MIN 

MAX 

UNIT 

7 

40 

V 

-0.3 

Vcc -2 

V 


40 

V 


200 

mA 


0.3 

mA 

0.47 

10,000 

nF 

1.8 

500 

kfi 

1 

300 

kHz 

0 

70 

°C 
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TYPES TL494C, TL495C 
PULSE-WIDTH-MODULATION CONTROL CIRCUITS 



electrical characteristics over recommended operating free-air temperature range, VCC = 15 V, f = 10 kHz 
(unless otherwise noted) 


reference section 


PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 

Output voltage (Vref) 

lO = 1 mA 

4.75 5 

5.25 

V 

Input regulation 

Vcc = 7 V to 40 V, 

Ta = 25° C 

2 

25 

mV 

Output regulation 

Iq = 1 to 10 mA, 

Ta = 25°C 

1 

15 

mV 

Output voltage change with temperature 

Ta =0°Cto 70°C 

0.2 

1 

% 

Short-circuit output currenti 

Vref = 0 

35 

mA 


oscillator section 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

Frequency 

Ct=0.01mF, RT=12kST 

10 

kHz 

Standard deviation of frequency § 

All values of Vq^.C-j-, Rj, Ta constant 

10 

% 

Frequency change with voltage 

Vcc = 7Vto40V. Ta = 25°C 

0.1 

% 

Frequency change with temperature 

Ct=0.01pF, RT=12kf2, 

Ta = 0°C to 70°C 

2 

% 


dead-time control-section (see figure 1 ) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 

Input bias current (pin 4) 

V| =0to 5.25 V 

-2 

-10 

mA 

Maximum duty cycle, each output 

V| (pin 4) “ 0 

45 

% 

Input threshold voltage (pin 4) 

Zero duty cycle 

3 

3.3 


Maximum duty cycle 

0 



error-amplifier sections 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

Input offset voltage 

Vo (pin 3) =2.5 V 

2 10 

mV 

Input offset current 

Vq (pin 3) = 2-5 V 

25 250 

nA 

Input bias current 

Vo (pin 3) = 2.5 V 

0.2 1 

mA 

Common-mode input voltage range 

Vcc = 7 V to 40 V 

-0.3 

to 

VcC"^ 

V 

Open-loop voltage amplification 

AVo=3V. Vo= 0.5 V to 3.5 V 

70 95 

dB 

Unity -gain bandwidth 


800 

kHz 

Common-mode rejection ratio 

Vcc = 40 V. Ta = 25°C 

65 80 

dB 

Output sink current (pin 3) 

ViD = -15 mV to -5 V. V(pin 3) = 0.7 V 

0.3 0.7 

mA 

Output source current (pin 3) 

V|D = 15mVto5 V. V{pin3)=3.5V 

-2 

mA 


output section 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

Collector off -state current 

VcE = 40 V, 

Vcc = 40 V 


2 

100 

mA 

Emitter off-state current 

Vcc = Vc = 40 V, 

0 

II 

ai 

> 

-100 

HA 

Collector-emitter 

Common-emitter 

Ve -0. 

Ic = 200 mA 


1.1 

1.3 


saturation voltage 

Emitter follower 

Vc = 15 V, 

Ie = -200 mA 


1.5 

2.5 


Output control input current 

< 

II 

< 

<D 

3.5 

mA 


^All typical values except for temperature coefficients are at = 25°C. 
tOuration of the short-circuit should not exceed one second. 

§ Standard deviation is a measure of the statistical distribution about the mean as derived from the formula a = 



(Xn - X)2 


N - 1 
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TYPES TL494C, TL495C 
PULSE-WIDTH-MODULATION CONTROL CIRCUITS 


electrical characteristics over recommended 
(unless otherwise noted) 

pwm comparator section (see figure 1 ) 


operating free-air temperature range, Vcc = 15V, f = 10 kHz 



PARAMETER 

TEST CONDITIONS 

Input threshold voltage (pin 3) 

Zero duty cycle 

Input sink current (pin 3) 

V(pm 3 ) = 0.7 V 


TYpt MAX UNIT 


V 


0.7 mA 



Steering control (TL495 only) 



PARAMETER 

TEST CONDITIONS 

MIN MAX 

UNIT 

Input current 

Vl = 0.4 V 

-200 

mA 

Vi=2.4 V 

200 


zener-diode circuit (TL495 only) 



PARAMETER 

TEST CONDITIONS 

MIN TYPl^ MAX 

UNIT 

Breakdown voltage 

Vcc = 41V, IZ = 2mA 

39 

V 

Sink current 

V|(pin15) = 1V 

0.3 

mA 



PARAMETER 

TEST CONDITIONS 

Standby supply current 

Pin 6 at V^ef, 

All other inputs and outputs open 

Average supply current 

V(pin 4 ) = 2V, See Figure 1 


TYPt MAX UNIT 


10 mA 


.5 



switching characteristics, Ta = 25°C 



PARAMETER 

TEST CONDITIONS 

MIN TYpf 

MAX 

UNIT 

Output voltage rise time 

Common-emitter configuration. 

100 

200 

ns 

Output voltage fall time 

See Figure 3 

25 

100 

ns 

Output voltage rise time 

Emitter-follower configuration. 

100 

200 

ns 

Output voltage fall time 

See Figure 4 

40 

100 

ns 




^ All typical values except for temperature coefficients are at = 25° C. 
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Texas Instruments 


LINEAR TYPE TL496C 

INTEGRATED CIRCUITS 9-VOLT POWER-SUPPLY CONTROLLER 

BULLETIN NO. DL-S 12657, AUGUST 1978 


• Internal Step-Up Switching Regulator 

• Fixed 9- Volt Output 

• Charges Battery Source During 

T ransformer-Coupled-Input Operation 

• Minimum External Components Required 
(1 Inductor, 1 Capacitor, 1 Diode) 

• 1 - or 2-Celi-l nput Operation 


description 


JGOR P 

DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


GND SW GND 



PINS 5 AND 7 ARE INTERNALLY INTERCONNECTED 



The TL496 power supply control circuit is designed to provide a 9-volt regulated supply from a variety of input 
sources. Operable from a 1- or 2-cel I -battery input, the TL496 performs as a switching regulator with the addition of a 
single inductor and filter capacitor. When ac coupled with a step-down transformer, the TL496 operates as a series 
regulator to maintain the regulated output voltage and, with the addition of a single catch diode, time shares to 
recharge the input batteries. 

functional block diagram 



2C 


1C 


(3-V) 

INPUT 


( 2 ) 


(1.5-V) 
INPUT (3f 


SWITCHING 

VOLTAGE 

REGULATOR 

CONTROL 


I(5)t 
GND 


I 




{7)t 
GND 



OUTPUT 


FEEDBACK 


(6) SWITCH 


TEven though connected internallv, pins 5 and 7 must both be terminated to ground to ensure proper circuit operation. 


TENTATIVE DATA SHEET 


Copyright © 1978 by Texas Instruments Incorporated 


This document provides tentative information 
on a new product. Texas Instruments reserves 
the right to change specifications for this 
product in any manner without notice. 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


1148 


®IC MASTER 1979 



TYPE TL496C 

9-VOLT POWER-SUPPLY CONTROLLER 


absolute maximum ratings 

Input voltage: 

Pin 2 ....... 

Pin 3 

Pin 4 . 

Output voltage (Pin 6) 

Diode reverse voltage (Pin 8) 

Switch current (Pin 6) 

Diode current (Pin 8) 

Operating free-air temperature range . 

Storage temperature range . . . . . 

Lead temperature 1/16 inch (1.6 mm) from case for 10 seconds 


. ... 3.5 V 
. ... 2.5 V 
.... 20 V 

. . . . 12 V 

. . . .12 V 
. . . . 1.2 A 
. . . . 1.2 A 
. 0°C to 7a°c 

-65°Cto 150°C 
.... 260°C 


electrical characteristics at 25° C free-air temperature 


series regulator section (input is pin 4) 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

Dropout voltage 

V|=5V, . IO = -50mA 

1.5 2 

V 

Regulated output voltage 

V| =20 V 

Iq ~ ~50 mA 

9.5 10.1 11.2 

V 

Iq = —80 mA 

9.0 10.0 11.0 

V| = 20 V, 

Pin 1 shorted to pin 8 

Iq ~ “50 mA 

8.5 9.0 9.7 

Iq ~ “80 mA 

6.7 8.6 9.5 

Standby current (pin 4) 

V| = 20V, Pin 8 at 12 V 

400 

mA 

Reverse current thru pin 4 

V| = — 1.5 V, 1 mA into Pin 8 

-25 

mA 


output switch 


parameter 

TEST CONDITIONS 

MIN TYP MAX 

CdEI 

VcE(sat) Collector-emitter saturation voltage 

800 mA into Pin 6 Pin 2 at 2.25 V 

0.35 0.6 

m 


diode (pin 6 to pin 8) 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

Vp 

Forward voltage 

1 F = 1 .5 A 

1.6 2.5 


<R 

Reverse current thru pin 6 

Pin 6 at 0 V 

1 mA into Pin 8 

“20 

mA 


control section 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

On-state current (pin 2) 

Pins 1 and 8 at 0 V, Pin 2 at 3 V 

60 100 

mA 

Standby current (pin 1) 

Pin 1 at 8.65 V, Pins 2 and 6 at 3 V 

40 

mA 

Standby current (pin 2 and 6) 

Pin 1 at 8.65 V, Pins 2 and 6 at 3 V 

400 

mA 

Start-up current (current into 
pin 6 to initiate cycle) 

Pins 1 , 2, 6 and 8 at 2.25 V 

16 

mA 
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Texas Instruments 


TYPE TL496C 
9-VOLT POWER-SUPPLY CONTROLLER 


TYPICAL APPLICATION DATA 


CIRCUIT COMPONENT INFORMATION 
D1: 1N4001 



FIGURE 1-ONE-CELL OPERATION 



CIRCUIT COMPONENT INFORMATION 



FIGURE 2-TWO-CELL OPERATION 

recommended operating conditions 



MIN 

MAX 

UNIT 

Input voltage, one-cell operation (pins 2 and 3 to ground) 

1,1 

1.5 

V 

Input voltage, two-cell operation (pin 2 to ground) 

2.3 

3 

V 

Input voltage, one-cell or two-cell operation (pin 4 to ground) 

Vo+2 

20 

V 


typical electrical characteristics for circuits above 


PARAMETER 

ONE-CELL OPERATION (FIGURE 1) 

TWO-CELL OPERATION (FIGURE 2) 

Input current 

No load 

125 u A 

125 uA 

Rl = 120 n 

525 mA 

405 mA 

Output voltage 

Without T1 

7.2 V 

8.6 V 

With T1 

8.6 V 

10 V 

Output current capability 

40 mA 

80 mA 

Efficiency 

66% 

66% 

Battery life (AA NiCad) no load 

60 days 

166 days 
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TYPE TL496C 

9-VOLT POWER-SUPPLY CONTROLLER 


functional description 

The TL496 is designed to operate from either a single-cell or two-cell source. To operate the device from a single cell 
(1.1 V to 1.5 V) the source must be connected to both inputs 1C and 2C as shown in Figure 1, For two-cell operation 
(2.3 V to 3.0 V), the input is applied to the 2C input only and the 1C input is left open (see Figure 2). 

battery operation 

The TL496 operates as a switching regulator from a battery input. The cycle is initiated when a low voltage condition is 
sensed by the internal feedback (the thresholds at pin 1 and pin 8 are approximately 7.2 and 8.6 volts respectively). An 
internal latch is set and the output transistor is turned "on." This causes the current in the external inductor (L) to 
increase linearly until it reaches a peak value of approximately 1 ampere. When the peak current is sensed the internal 
latch is reset and the output transistor is turned "off." The energy developed in the inductor is then delivered to the 
output storage capacitor through the blocking diode. The latch remains in the off state until the feedback signal 
indicates the output voltage is again deficient. 

transformer-coupled operation 


The TL496 operates on alternate half cycles of the ac input during transformer-coupled operation to, first, sustain the 
output voltage and, second, recharge the batteries. The TL496 performs like a series regulator to supply charge to the 
output filter/storage capacitor during the first half cycle. The output voltage of the series regulator is slightly higher 
voltage than that created by the switching circuit; this maintains the feedback voltage above the switching regulator 
control circuit threshold. This effectively inhibits the switching control circuitry. During the second half cycle an 
external diode (1N4001 ) is used to clamp the negative going end of the transformer secondary to ground thus allowing 
the positive-going end (end connected to V+ side of battery) to pump charge into the stand-by batteries. * 

general 

The design of the TL496 allows minimal supply current drain during stand-by operation (125 uA typical). With most 
battery sources this allows a constant bias to be maintained on the power supply. This allows instant power available to 
the system thus eliminating power-up sequencing problems. 
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TYPE TL507C 
ANALOG-TO-DIGITAL CONVERTER 


• Low Cost 

• 7-Bit Resolution 

• Guaranteed Monotonicity 

• Ratiometric Conversion 

• Conversion Speed . . . approximately 1 ms 

• Single-Supply Operation . . . Either 
Unregulated 8-V to 18-V VcC2 Input, or 
Regulated 3.5-V to 6-V Vcci Input 

• |2l Technology 

• Power Consumption at 5 V ... 25 mW Typ 
description 

The TL507C is a single-slope analog-to-digital 
converter designed for use with TMS 1000 type 
microprocessors. It contains a 7-bit synchronous 
counter, a binary weighted resistor ladder network, 
an operational amplifier, two comparators, a buffer 
amplifier, an internal regulator, and necessary logic 
circuitry. Integrated-injection logic (|2 l) technology 
makes it possible to offer this complex circuit at low 
cost in a small dual-in-line 8-pin package. 


SEPTEMBER 1978 


P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 



RESET 

VCC2 

Vcci 

ANALOG 

INPUT 


ANALOG 

INPUT CONDITION 

ENABLE 

OUTPUT 

X 

Lt 

H 

Vj < 200 mV 

H 

L 

Vramp > V| > 200 mV 

H 

H 

'^l > '^ramp 

H 

L 


t Low level on enable also inhibits the reset function. 
H = high level, L = low level, X = irrelevant 


In continuous operation, it is possible to obtain 
conversion speeds up to 1000 per second. The TL507 
requires external signals for clock, reset, and enable. 
Versatility and simplicity of operation coupled with 
low cost, makes this converter especially useful for a 
wide variety of applications. 


The TL507C is characterized for operation from 0°C 
to 70°C. 


functional block diagram 

COMPARATOR 2 
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TYPE TL507C 

ANALOG-TO-DIGITAL-CONVERTER 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcci (see Note 1) 6.5 V 

Supply voltage, VcC2 20 V 

Input voltage at analog input 6.5 V 

Input voltage at enable, clock, and reset inputs ±20 V 

On-state output voltage 6V 

Off-state output voltage 20 V 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 1000 mW 

Operating free-air temperature range ■ 0°C to 70°C 

Storage temperature range —65 C to 1 50°C 

Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds 260°C 


NOTES: 1 . Voltage values are with respect to network ground terminal unless otherwise noted. 
2. For operation above 25 C free-air temperature, derate linearly at 8 mW/ C. 

recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqqi 

3.5 5 6 

V 

Supply voltage, Vqq2 

8 15 18 

V 

Input voltage at analog input 

0 5.5 

V 

Input voltage at chip enable, clock, and reset inputs 

±18 

V 

On-state output voltage 

5.5 

V 

Off-state output voltage 

18 

V 

Clock frequency, fdock 

125 150 

kHz 
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TYPE TL507C 
ANALOG-TO-DIGITAL CONVERTER 


electrical characteristies over recommended operating free-air temperature range, Vcci “ VcC2 = 5 V 
(unless otherwise noted) 


regulator section 


i PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

WSMt 

Supply voltage (output) 

^CC2 = 8 V to 18 V, Icci = 0 to — 1 mA 

5 

■5.6 

6 

V 

ii^ai 

Supply current 

'^CCI = 5 V, Vcc2 op®'! 


5 

8 

mA 

1 'CC2 

Supply current 

VcC2"^5V, Vcci open 


7 

10 

mA 



inputs 


1 PARAMETER 

TEST CONDITIONS 


BSM 


UNIT 

V|H 

High-level input voltage 

Reset and 


2 

V 

V|L 

Low-level input voltage 

Enable 


0.8 

V 

llh! 

High-level input current 

Reset, 

V| = 2.4 V 


17 

35 

mA 

Enable, and 

V| = 18 V 

130 

220 

320 

I|L 

Low-level input current 

Clock 

V| =0 

±10 

mA 

•l 

Analog input current 


V| = 4 V 


10 

300 

nA 

Vt+ 

Positive-going 
threshold voltage 

Clock 

input 


2.5 

3.5 

m 

V 

Vt- 

Negative-going 
threshold voltage 


m 

0.9 

1.2 

V 

Vt+- Vt- 

Hysteresis 



2 

2.6 

4 

V 


output section 


1 PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 


Low-level output voltage 

Iql = 1-6 mA 

80 

400 

mV 

•oh 

High-level output current 

Voh = 18V 

0.1 

100 

mA 

•OL 

Low-level output current 

Vql = 5-5 V, 

5 10 

15 

mA 


operating characteristics over recommended operating free-air temperature range, Vcci VcC2 = 5 V 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

Resolution 


7 

Bits 

Overall error 


±80 

mV 

Differential nonlinearity 

See Figure 1 

±1 

LSB 

Zero error 

Binary count = 0 

±80 

mV 

Scale error 

Binary count =127 

±80 

mV 

Propagation delay time from reset or enable 


2 

MS 


tAII typical values are at = 25° C. 
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TYPE TL507C 

ANALOG-TO-DIGITAL CONVERTER 


PARAMETER MEASUREMENT INFORMATION 


SN74191 



FIGURE 1-MONOTONICITY AND NONLINEARITY TEST CIRCUIT 


PRINCIPLES OF OPERATION 


The TL507 is a single-slope analog-to-digital converter. All single-slope converters are basically voltage-to-time or 
current-to-time converters. A study of the functional block diagram shows the versatility of the TL507. 


An external clock signal is applied through a buffer to a negative-edge-triggered synchronous counter. &mary-weighted 
resistors from the counter are connected to an operational amplifier used as an adder. The operational amplifier 
generates a signal that ramps from 0.75 • Vqqi down to 0.25 • Vcci- Comparator 1 compares the ramp signal to the 
analog input signal. Comparator. 2 functions as a fault defector. With the analog input voltage in the range 0.25 • Vqci 
to 0.75 * Vqci, the duty cycle of the output signal is determined by the unknown analog input as shown in Figure 2 
and the Function Table. 


B 

< 


For illustration assume VcCI = 5.12 V, 


0.25 • Vcci = 1-28 V 

(0.75 - 0.25) Vcci 


1 binary count = 


128 


- = 20 mV 


0.75 • Vcci — 1 count = 3.82 V 


The output is an open-collector n-p-n transistor 
capable of withstanding up to 18 volts in the off 
state. The output is current limited to the 8- to 
12-milliampere range; however, care must be taken to 
ensure that the output does not exceed 5.5 volts in 
the on state. 

The voltage regulator section allows operation from 
either an unregulated 8- to 18-volt VcC2 source or a 
regulated 3.5- to 6-volt Vcci source. Regardless of 
which external power source is used, the internal 
circuitry operates at Vcci- When operating from a 
Vcci source, Vcc2 connected to Vcci O'" 

left open. When operating from a VcC2 source, 
Vcci can be used as a reference voltage output. 


RAMP INPUT TO 
COMPARATOR 1 



ANALOG INPUT 
LEVEL 1 


ANALOG INPUT 
LEVEL 2 


OUTPUT FOR 
INPUT LEVEL 1 


OUTPUT FOR 
INPUT LEVEL 2 


FIGURE 2 


Texas Instruments 

INCORPORATED 
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PRINTED IN U 5 A 

Tl connol asiume any responsibility lor ony circuits shown 
or represent that they ore free from patent infringement. 
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Master Selection Guide 


MEMORY 

The Master Selection Guide provides sufficient informa- 
tion to make initial product selections, it enables you to 
find the products which are most appropriate to fulfill 
your major requirements and then provides data for 
many of the more important products. 

All devices that appear In this section, both in the initial 
selection guide and in the data pages, are included in 
ail other Indexes. These index listings lead to the page 
and the line on that page where each device appears. 

The Memory Section provides initial selection Informa- 
tion and data on PROMs, RAMs, and ROMs as well as 
other memory devices. In these particular sections, the 
devices are characterized by organization (words and 
bits/word) and by access times. In order to assure that 
the access times are comparable, whenever possible the 
values have been shown in nanoseconds over the full 
rated temperature range for the devices (i.e., 0° to 70°C 
for commercial units and — 55°C to 125°C for military 
units). The full temperature nanosecond value is marked 
“nsF.” When this value isn’t specified, the guaranteed 
nanosecond value at room temperature is listed followed 

I by “nsR.” In some cases a guaranteed value has not yet 
been established; then the typical value is shown fol- 
lowed by “ns,” “* ’’.“Typical” values are Invariably much 
faster than the guaranteed ones so that such listings 
place these memories higher on the list than they other- 
wise would appear. 


> 

a 

o 

s 

UJ 


Category 

Page 

Character Generators 

1157 

Code Converters 

1158 

EAROMs 

1159 

FIFOs, LIFOs 

1159 

PLAs 

1160 

PROMs 

1161 

RAMSs 

Dynamic . 

1169 

Bubble 

1171 

CCD 

1171 

Static 

1171 

ROMs 

Dynamic 

1183 

Static 

1183 

Shift Registers 

Dynamic 

1187 

Static 

1188 


Detailed Product Information 
provided by: 

American Microsystems Inc. 1194 


EMM Semiconductor 1222 

Fairchild Semiconductor 1234 

Harris Semiconductor 1284 

Intel 1416 

Mitsubishi 1420 

Monolithic Memories, Inc. 1446 

Motorola Semiconductor 1486 

National Semiconductor 1539 

NEC Microcomputers 1547 

Raytheon Semiconductor 1645 

SIgnetics 1668 

Supertex 1704 

Texas Instruments 1708 


The manufacturers listed above are 
providing detailed information on 
their latest and most significant 
products. 
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MEMORY-Character Generators 


Number of 

Output Input Supply 

Format Lines Logic levels Voltage 

Device Source 

Character Generators 



4881 Nortec 


4881 Nortec 


DM8678 National 

Wm^SSSSSB 

4481 Nortec 

HL 5 

R03-2513 Gl 

5055 tMMI 

6055 MMI 

5061 tMMI 

6061 MMI 

5155 tMMI 

6155 MMI 

5161 tMMI 

6161 MMI 

MCM6670 Motorola (4490) 
MCM6674 Motorola 

-12,5 

3258 Fairchild 

32581 Fairchild 

32582 Fairchild 

7 MOS -12(5-12) 

MCS2027 MOS 

+ 14 

0641 00 SMC 

0641 03 SMC 

-12,5 

064103 SMC 

TTl 5 

5056 tMMI 

6056 MMI 

5062' tMMI 

6062 MMI 

5156 tMMI 

6156 MMI 

5162 tMMI 

6162 MMI 

±12 

EA40105 EA 

-12,5 

3257 Fairchild 

RO5-2240S 61 

MK2302 Mostek 

8 MOS 5 

MK34073-3 Mostek 

MSM575A OKI 

HL +5,12 

TMS4710 Tl 

10 TTL -12,5 

MK2408 Mostek 

5x8 5 MOS +12 

MM4240 t National 

8 MOS 5 * 

MK34073-3 Mostek 

6x88 m -12,5 

MM4241 t National 

MM5241 National 

7x84 TTL ' 5 . 

N8228CB Signetics 

10 MOS ±12 

EA4004 EA 

35 MOS -12,14 

4881 Nortec 

7x9 1 TTL 5 

DM8678 National 

-12,5 

MM4220 t National 

MM5220 National 


S8564 AMI 

3260 Fairchild 


5071 tMMI 

6071 MMI 

5072 tMMI 

6072 MMI 

5171 tMMI 

6171 MMI 

5172 tMMI 

6172 MMI 

5290 tMMI 

(Continued) 

t Military Temperature Range (-55° to 125°C) 


Nutnbef of 


Input 


Supply 


Format 

Lines Logic levels 

Voltage 

Device 

Source 

Character Generators 

(Cont’d.) 

7x9 

7 TTL 

5 


(Cont'd.) 




6290 

MMI 




5291 

tMMI 




6291 

MMI . 




iyiciyi6670o 

Motorola (1495) 




MCM66710 

Motorola 




MCM66714 

Motorola 




MCM66720 

Motorola 




MCM66730 

Motorola 




MCM66734 

Motorola 




MCM66740 

Motorola 




MCM66750 

Motorola 




MCM66751 

Motorola 




MCM66760 

Motorola 




MCM66770 

Motorola 




MCM66780 

Motorola 




MCM66790 

Motorola 




2609 

Signetics 



-3,5,12* 

MCM6570 

Motorola 




MCM6571A 

Motorola 




MCM6572 

Motorola 




MCM6573 

Motorola 




MCM6573A 

Motorola 




MCM6574 

Motorola 




MCM6575 

Motorola 




MCM6576 

Motorola 




MCM6577 

Motorola 




MCM6578 

Motorola 




MCM6579 

Motorola 




NC6570 

Nitron 




|NC6571 

Nitron 




NC6571A 

Nitron 




NC6572 

Nitron 




NC6573 

Nitron 




NC6574 

Nitron 




NC6575 

Nitron 




NC6576 

Nitron 




NC6580 

Nitron 




iNC6581 

Nitron 




:NC6583 

Nitron 


9 MOS 

-12,-24 

EA3815 

EA 



±12 

EA4001 

EA 


JJL 

5 


tMMI 





MMI 




5074 

tMMI 




6074 

MMI 




5173 

tMMI 




6173 

MMI 




5174 

tMMI 




6174 

MMI 



-3,5,12 

MCM6580 

Motorola 




MCM6581 

Motorola 




MCM6583 

Motorola 




NC6580 

Nitron 




NC6581 

Nitron 




NC6583 

Nitron 

7x10 

7 JJl 

±12 

EA4016 

EA 

7x11 

1 TTL 

5 

CG5004L 

SMC 




C68002 

SMC 


9 TJl 

-12,5 

R05-5184 

61 

■ 


5 

5292 

tMMI 




6292 

MMI 




5293 

tMMI 

■ 



6293 

MMI 


Line 


10 


20 


30 


40 


50 


60 


70 


80 


90 


1001 


120 


Typical Values 
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1C MASTER 

MEMORY-Code Converters 


Code Conversion 

Bits Bits 

Supply 

From To 

In Out Process 

Voltage 

Code Converters 



ASCII-BCDIC 6 


ASCII-HOLLERITH 

8 8 PMOS 

9 10 PMOS 


ASCII-RS244A and Vice Versa 

6 8 PMOS 


ASCII-SELECTRIC 

7 7 PMOS 


BCD-BINARY 6 6 Bipolar 


BCDIC-ASCII 

6 

BCDIC-EBCDIC 

6 


> 

oc 

o 

s 

Ul 

s 


Baudot-ASCII 


BINARY-BCD 


EBCDIC-DCDIC 7 6 PMOS 


EBCDIC-HOLLERITH 


EBCDIC-SELECTRIC 


HOLLERITH-ASCII 


t Military Temperature Range (-55° to 125°C) 





PMOS ±12 



Bipolar 

5 

PMOS 

±12 

MOS 

-24 

PMOS 

-24 

PMOS 

±12 

PMOS 

±12 


MM4220LR 

t National 

MM522aR 

National 

MM4220EK 

t National 

MM5220EK 

National 

MM4220AE 

t National 

MM5220AE 

National 

MM4221RR 

t National 

MM5221RR 

National 

MK2503 

Mostek 

MK2601 

Mostek 

MM4230QY 

t National 

MM5230QY 

National 


EA 

MM4231BUS 

National 

MM5231BUS 

National 

EA4035 

EA 

MM4221RQ 

t National 

MM5221RQ 

National 

MM4230KP 

t National 

MM5230KP 

National 

SN54184 

tTI 

SN74184 

Tl 

MM4220AP 

t National 

MM5220AP 

National 

MM4220LR 

t National 

MM5220LR 

National 

MM4220EK 

t National 

MM4230JT 

t National 

MM5220EK 

National 

MM5230JT 

National 

MM4220BL 

t National 

MM5220BL 

National 

SN54185A 

tTI 

SN74185A 

n 

N8204 

Signetics 


Mostek 


Mostek 

MM4230QX 

t National 

MM4231RP 

t National 

MM5230QX 

National 

MM5231RP 

National 

EA4015 

EA 

DM8576AAA 

National 

MM4230JT 

t National 

MM5230JT 

National 

EA4034 

EA 

EA4035 

EA 

MM4230FE 

t National 

MM5230FE 

National 

MM4230BO 

t National 

MM5230BO 

National 

MM4231BUS t National 



(Continued) j 


Code Conversion Bits Bits Supply 

From To In Out Process Voltage 

Device Source 

Code Converters 

(Cont’d.) 

HOLLERITH-ASCII 

8 8 PMOS ±12 

(Cont’d.) 

MM5231BUS f National 

HOLLERITH-EBCD1C 

8 8 PMOS ±12 

MM4230QW t National 

MM5230QW National 

9 10 PMOS -24 

EA4034 EA 

Multiple SELECTRIC, HOLLERITH-EBCDIC-ASCII and 

Vice Versa 

NMOS -3,5,12 

MCM6561 Motorola 

MCM6562 Motorola 

NC6561 Nitron 

Multiple ASCII-SELECTRIC, EBCDIC, HOLLERITH 

NMOS -3,5,12 

MCM6591 Motorola 

NC6591 Nitron 

±5 - 

MCM68316 Motorola 


SELECTRIC-EBCD1C 

8 8 PMOS ±12 


MM4230FE t National 
MM5230FE Natior»l 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 


ns*— Nanoseconds Typical 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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1C MASTER 


MEMORY-PLAs 



Propa- 




gation 


Supply 

Organization 

Time 

Output 

Voltage 

PLAs 


Propa- 

gatioo 

Line Organization Time 


Supply 

Output Voltage 



48 Product Terms, 16 Inputs, Reid Programmable 
50 nsF OC 5 


80 nsF 

OC ! 


TS 1 



>- 

flC 

o 

S 

Ul 

3E 


48 Product Terms, 16 Inputs, Factory Programmable 
50 nsF OC 5 


48 Product Terms, 14 Inputs, Reid Programmable 
100 nsF OC 5 


50 Product Terms, 12 Inputs, 6 Outputs, Field 
Programmable 

35 ns* TS 5 


96 Product Terms, 14 Inputs, Factory Programmable 
150 nsF — 5 


Field Programmable Array Logic; AND-OR Gate Array 
25 ns* TS 5 


Reid Programmable Array Logic; AND-OR INVERT Gate 
Array 

25 ns* TS 5 


93458 

Fairchild 

(1269) 

82S101 

MMI 


MC29101C 

Motorola 


MC82101C 

Motorola 


N82S101 

Signetics 

(1684) 

93459 

Fairchild 

(1269) 

82S100 

MMI 


MC29100C 

Motorola 


MC82100C 

Motorola 


N82S100 

Signetics 

(1684) 

MC29101M 

t Motorola 


MC82101M 

t Motorola 


S82S101 

t Signetics 

(1684) 

MC29100M 

t Motorola 


MC82100M 

t Motorola 


S82S100 

t Signetics 

(1684) 

N82S201 

Signetics 


N82S200 

Signetics 


S82S201 

t Signetics 


S82S200 

t Signetics 


IM5200 

Intersil 


SN54S330 

tTI 


SN74S330 

Tl 


SN54S331 

tTI 


SN74S331 

Tl 


DM7575 

t National 


DM7576 

t National 


DM8575 

National 


DM8576 

National 


PAL10H8C 

MMI 

(1479) 

PAL10H8M 

tMMI 

(1479) 

PAL12H6C 

MMI 

(1479) 

PAL12H6M 

fMMI 

(1479) 

PAL14H4C 

MMI 

(1479) 

PAL14H4M 

tMMI 

(1479) 

PAL16C1C 

MMI 

(1479) 

PAL16C1M 

tMMI 

(1479) 

PAL16H2C 

MMI 

(1479) 

PAL16H2M 

tMMI 

(1479) 

PAL10H8C 

Raytheon 


PAL10H8M 

t Raytheon 


PAL12H6C 

Raytheon 


PAL12H6M 

t Raytheon 


PAL14H4C 

Raytheon 


PAL14H4M 

t Raytheon 


PAL16C1C 

Raytheon 


PAL16C1M 

t Raytheon 


PAL16H2C 

Raytheon 


PAL16H2M 

t Raytheon 


PAL10L8C 

MMI 

(1479) 

PAL10L8M 

tMMI 

(1479) 

PAL12L6C 

MMI 

(1479) 

PAL12L6M 

tMMI 

(1479) 

PAL14L4C 

MMI 

(1479) 


(Continued) | 


Field Programmable Logic Array; AND-OR INVERT Gate 
Array wift registers 

25 ns* TS 5 


t Military Temperature Range (-55” to 125”C) 
OC— Open Collector 


50 Reid Programmable Multiplexer, (10 inputs, tour 10x8 
programmable arrays, four 8:1 addressable multiplexers, 
four outputs) 

55 nsF TS 5 


Field Programmable ROM Patch, for correcting or 
changing the programs in large ROMs 

- OC 5 


Terms, 16 Inputs, 8 Outputs 

90 nsF OC 5 

TS 5 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


(Cont’d.) 



Field Programmable Array Logic; AND-OR-XOR Gate 
Array with registers 

25 ns* TS 5 


Field Programmable Array Logic; AND-CARRY-OR-XOR 
Invert Gate Array with registers 

25 ns* TS 5 


Reid Programmable Gate Array, 16 Inputs, 9 AND/NAND 
Gates, 9 Outputs. Field Programmable 

40 nsF OC 5 





(Cont’d.) 

PAL14L4M 

tMMI 

(1479) 

PAL16L2C 

MMI 

(1479) 

PAL16L2M 

tMMI 

(1479) 

PAL16L8C 

MMI 

(1479) 

PAL16L8M 

tMMI 

(1479) 

PAL10L8C 

Raytheon 


PAL10L8M 

t Raytheon 


PAL12L6C 

Raytheon 


PAL12L6M 

t Raytheon 


PAL14L4C 

Raytheon 


PAL14L4M 

t Raytheon 


PAL16L2C 

Raytheon 


PAL16L2M 

t Raytheon 


PAL16L8C 

Raytheon 


PAL16L8M 

t Raytheon 


PAL16R4C 

MMI 

(1479) 

PAL16R4M 

tMMI 

(1479) 

PAL16R6C 

MMI 

(1479) 

PAL16R6M 

tMMI 

(1479) 

PAL16R8C 

MMI 

(1479) 

PAL16R8M 

tMMI 

(1479) 

PAL16R4C 

Raytheon 


PAL16R4M 

t Raytheon 


PAL16R6C 

Raytheon 


PAL16R6M 

t Raytheon 


PAL16R8C 

Raytheon 


PAL16R8M 

t Raytheon 


PAL16X4C 

MMI 

(1479) 

PAL16X4M 

tMMI 

(1479) 

PAL16X4C 

Raytheon 


PAL16X4M 

t Raytheon 


PAL16A4C 

MMI 

(1479) 

PAL16A4M 

tMMI 

(1479) 

PAL16A4C 

Raytheon 


PAL14A4M 

t Raytheon 


N82S102 

Signetics 

(1687) 

N82S103 

Signetics 

(1687) 

S82S102 

fSignetics 

(1687) 

S82S103 

t Signetics 

(1687) 

29693C 

Raytheon 


29693M 

t Raytheon 


N82S106 

Signetics 

(1696) 

N82S107 

Signetics 

(1696) 

N82S104 

Signetics 

(1690) 

N82S105 

Signetics 

(1690) 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MEMORY-PROMs 




15 nsF 

TTL 

OC 

16 

5 

SM74S188 

Supertex 

(1704) 



TS 

16 

5 

SM74S288 

Supertex 

(1704) 

20nsF 

HL 

OC 

16 

5 

MM74S188 

t Supertex 

(1704) 



TS 

16 

5 

MM74S288 

t Supertex 

(1704) 

20 nsR 

ECL 

' OE 

16 

-5.2 

SN10139 

Tl 


22 nsF 

ECL 

OE 

16 

-5.2 

10139 

Signetics 


25 nsF 

ECL 

OE 

16 

. -5.2 

MCM10139 

Motorola 



TTL 

OC 

16 

5 

63S080 

MMI 

(1453) 



TS 

16 

5 

63S081 

MMI 

(1453) 

35 nsF 

HL 

OC 

16 

5 

53S080 

fMMI 

(1453) 



40nsF HL OC 16 


63LS080 MMI (1458) 

DM74S188 National 

53S081 tMMi (1453) 
63LS081 MMI (1458) 

DM74S288 National 

AM27S18C AMD 

AM29750AC AMD 

HM7602-5 Harris (1284) 

DM54S188 t National 

SN74S188 Tl (1708) 


256x4 12 ns* ECL OE 16 

15 ns* ECL OE 16 

20nsR ECL OE 16 

30nsF ECL OE 16 

35nsF HL OC 16 

TS 16 
40nsF TTl OC 16 

TS 16 

45nsF TTL~ Oc" iT 




TS 

16 

5 

AM27S19C 

AM29751AC 

HM7603-5 

SN74S288 

AMD 

AMD 

Harris 

Tl 

(1284) 

(1708) 

45 nsF 

TTL 

OC 

16 

5 

53LS080 

fMMI 

(1458) 



TS 

16 

5 

53LS(»1 

DM54S288 

tMMi 

t National 

(1458) 

50 nsF 

TTL 

OC 

16 

5 

AM27S18M 

tAMD 



50nsR TTL OC 16 


60nsF TTL OC 16 

TS 16 
65 nsF TTL OC 16 

TS 16 
70nsR m OC 16 

TS 16 
80nsF TTL OC 16 

TS 16 


64x8 75 nsR TTL OC 24 


t Military Temperature Range (-55' to 125’C) 
OC— Open Collector 


AM29750AM fAMD 

HM7602-2 t Harris (1284) 

M54730 Mitsubishi 

6330- 1 MMI (1449) 

N82S23 Signetics (1680) 

SN54S188 tTI (1708) 

AM27S19M tAMD 

AM29751AM fAMD 

HM7603-2 t Harris (1284) 

6331- 1 MMI (1449) 

N82S123 Signetics (1680) 

SN54S288 fTI (1708) 

HPROM8256-2 t Harris 

HPROM8256-5 Harris ' 

IM5600C Intersil 

IM5600M t Intersil 

SN54188A tTI 

SN74188A Tl 

IM5610C Intersil 

IM5610M t Intersil 

5330- 1 fMMI (1449) 

5331- 1 tMMI (1449) 

S82S23 t Signetics (1680) 

S82S123 t Signetics (1680) 

IM5600CF Intersil 

IM5610CF Intersil 

MSL8515 OKI 

MSL8516 OKI 


JAN38510/201 t Harris 

HPROM0512-2 t Harris (1346) 

(Continued) 


ns*— Nanoseconds Typical 


50 nsF HL OC 16 


55nsF TTL OC 16 


60nsF m OC 16 


60nsR TTL OC 16 


65 nsF HL OC' 16 


loevice 

Source 


(Cont’d.) 



(Cont’d.) 

HPROII0512-5 

Harris 

(1346) 

SN54186 

tTI 


SN74186 

Tl 


MCM5003A 

Motorola 


MCM5303A 

t Motorola 


MCM5004A 

Motorola 


MCM5304A 

t Motorola 


GXB1049 

Siemens 


F10416C 

Fairchild 


10149 

Signetics 


MCM10149 

Motorola 


63PS140 

MMI 


63PS141 

MMI 


HM7610A-5 

Harris 

(1292) 

N82S27 

Signetics 


HM7611A-5 

Harris 

(1292) 

AM27S20C 

AMD 


AM29760AC 

AMD 


93417C 

Fairchild 

(1258) 

53PS140 

tMMi 


63S140 

MMI 

(1453) 

AM27S21C 

AMD 


AM29761AC 

AMD 


93427C 

Fairchild 

(1258) 

53PS141 

tMMi 


63S141 

MMI 

(1453) 

DM74S387 

National 


N82S126 

Signetics 

(1680) 

DM74S287 

National 


N82S129 

Signetics 

(1680) 

53S140 

fMMI 

(1453) 

6300-1 

MMI 

(1449) 

63LS140 

MMI 

(1458) 

53S141 

fMMI 

(1453) 

6301-1 

MMI 

(1449) 

63LS141 

MMI 

(1458) 

AM27S20M 

tAMD 


AM29760AM 

AMD 


93417M 

t Fairchild 

(1258) 

HM7610-5 

Harris 

(1284) 

HM7610A-2 

t Harris 

(1292) 

M54700 

Mitsubishi 


DM54S387 

t National 


29662C 

Raytheon 

(1665) 

AM27S21M 

tAMD 


AM29761AM 

tAMD 


93427M 

t Fairchild 

(1258) 

HM7611-5 

Harris 

(1284) 

HM7611A-2 

t Harris 

(1292) 

DM54S287 

t National 


29663C 

Raytheon 

(1665) 

IM5603AC 

Intersil 


IM5603AM 

t Intersil 


HPB403 

NEC Micro 


IM5623C 

Intersil 


IM5623M 

t Intersil 


53LS140 

fMMI 

(1458) 

SN74S387 

Tl 

(1708) 


(Continued) | 


>■ 
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o 
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nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


1C MASTER 

MEMORY-PROMs (Cont’d) 


Access 




Organi- Time 


No. 

Sufply 

ration (Max) 

Type 

Output Pins 

Voltage 

PROMs 


350 nsF CMOS TS 16 


450 nsF CMOS TS 16 


650 nsF CMOS TS 16 


F HL TS 


Access 

Organi- Time 

Line ration (Max) 


No. Supply 

Type Output Pins Voltage 


(Cont’d.) 



(Cont’d.) 

S3LS141 

tMMt 

(1458) 

SN74S287 


Tl 

(1708) 

29660C 


Raytheon 

(1664) 

S82S126 

fSignetics 

(1680) 

29661C 


Raytheon 

(1664) 

S82S129 

tSignetics 

(1680) 

1 HPROM1024A-2t Harris 


j HPROM1024A-5 

Harris 


|hPROM 1024-2 t Harris 


HPROM1024-5 


Harris 


HM7610-2 


Harris 

(1284) 

5300-1 

tMMI 

(1449) 

29662M 

t Raytheon 

(1665) 

SN54S387 

tTI 

(1708) 

HM7611-2 

t Harris 

(1284) 

5301-1 

fMMI 

(1449) 

29663M 

t Raytheon 

(1665) 

SN54S287 

tTI 

(1708) 

29660M 

t Raytheon 

(1664) 

29661 M 

t Raytheon 

(1664) 

MSL8520 


OKI 


MSL8521 


OKI 


HM6611A-2 

t Harris 

(1401) 

HU6611A-9 


Harris 

(1401) 

HII6611-2 

t Harris 

(1401) 

HM6611-9 


Harris 

(1401) 

HM6661 


Harris 

(1405) 

HM6611D-5 


Harris 

(1401) 

63S280 


MMI 

(1453) 

63PS280 


MMI 


63S281 



(1453) 

63PS281 


!SH 


53S280 

tMMI 

(1453) 

53PS280 

t 

MMI 


53S281 

t 

MMI 

(1453) 

53PS281 

tMMI 


HM7625R-S 


Harris 

(1300) 

N82S114 


Signetics 

(1680) 

63LS280 

mm 

(1458) 

63LS281 

on 

(1458) 

6308-1 


MMI 

(1449) 

29602C 


Raytheon 

(1653) 

SN74S470 


Tl 

(1708) 

6335-1 

t 

MMI 

(1449) 

6309-1 


MMI 

(1449) 

29603C 


Raytheon 

(1653) 

SN74S471 


Tl 

(1708) 

HM7629^ 


Harris 

(1302) 

6336-1 


MMI 

(1449) 

63RA281 


MMI 


63RA283 


MMI 


53LS280 

tMMI 

(1458) 

29600C 


Raytheon 

(1652) 

53LS281 

tMMI 

(1458) 

29601C 


Raytheon 

(1652) 

mmm 


(Continued) | 


550 nsF Erasable 


800 nsF Elecfncally Erasable 


850 nsF Erasable 


1 usF Erasable 


t Military Temperature Range (-55“ to 125°C) 
OC— Open Collector 


1 .2 fisf Erasable 


1.3 psF Erasable 


1.5 psF Erasable 


1 .7 ftsF Erasable 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

BoM face indicates additional data is provided on the page noted. 


(Cont’d.) 


(Cont’d.) 

5308-1 

tMMI 

(1449) 

29802M 

t Raytheon 

(1653) 

SN54S470 

tTI 

(1708) 

5335-1 

tMMI 

(1449) 

5309-1 

tMMI 

(1449) 

29603M 

t Raytheon 

(1653) 

SN54S471 

tTI 

(1708) 

HM7625R-2 

t Harris 

(1300) 

5336-1 

tMH! 

(1449) 

53RA281 

tMMI 


53RA283 

tMMI 






t Raytheon 

(1652) 

63135-1 MMI 

29601M 

tRaydieon 

(1652) 

S82S114 

tSignetics 

(1680) 

HM76LS035 

Harris 

(1288) 

1702A-1 

AMD 


1702AL-1 

AMD 


1702A-2 

AMD 


1702AL-2 

AMD 


1702A-2 

Intel 


1702AL-2 

Intel 


9702-1 

AMD 


MM1702AQ-1 

National 


jiPC)454 

NEC Micro 


HM7611A-2 

t Harris 

(1292) 

M1702A 

t Intel 


1702A 

AMD 


1702AL 

AMD 


1702A 

Intel 


1702AL 

Intel 


M5L1702A 

Mitsubishi 


MM1702AQ 

National 


MSM2750-1A 

OKI 


MM4203Q 

National 


MM5203Q 

National 


MSM2750-2A 

OKI 


8702A 

AMD 


8702A 

Intel 


MM8702A 

National 


1702A-6 

AMD 


1702A-6 

Intel 


M58563-1 

Mitsubishi 


MM1702AQ-6 

National 


4702A 

AMD 


4702A 

Intel 


MM4702A 

. National 



(Continued) 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY-PROMs (Cont’d) 


Access 

Organi- Time No. Supply 

zation (Max) Type Output Pins Voltage 


PROMs 

256x8 

2.3 ^tsF Erasable 



(Cont’d.) 

(Cont’d.) 




TS 

24 

-9,5 

8702A-4 

MM8702A-4 

AMD 

National 


35 nsF 

TTL 

OC 

16 

5 

63PS240 

MMI 




TS 

16 

5 

63PS241 

MMI 


45 nsF 

HL 

OC 

16 

5 

HM7620A-5 

Harris 

(1298) 






53PS240 

tMMI 







63S240 

MMI 

(1453) 



TS 

16 

5 

HM7621A-5 

Harris 

(1298) 






53PS241 

tMMI 







63S241 

MMI 

(1453) 

50 nsF 

TTL 

OC 

16 

5 

AM27S12C 

AMD 







AM29770C 

AMD 







93436C 

Fairchild 

(1260) 






N82S130 

Signetics 

(1680) 



TS 

16 

5 

AM27S13C 

AMD 







AM29771C 

AMD 







93446C 

Fairchild 

(1260) 






N82S131 

Signetics 

(1680) 

55 nsF 

TTL 

OC 

16 

5 

53S240 

tMMI 

(1453) 






63LS240 

MMI 

(1458) 






DM74S570 

National 







29610C 

Raytheon 

(1654) 



TS 

, 16 

5 

53S241 

tMMI 

(1453) 






63LS241 

MMI 

(1458) 






DM74S571 

National 







2961 1C 

Raytheon 

(1654) 


60nsF TTL OC 16 


AM27S12M tAMD 
AM29770M fAMD 

93436M t Fairchild 

HM7620A-2 f Harris 

6305-1 MMI 

29612C Raytheon 

AM27S13M tAMD 
AM29771M fAMD 


TS 16 5 



93446M t Fairchild (1260) 

HM7621A-2 t Harris (1298) 

6306-1 MMI (1449) 

29613C Raytheon (1655) 

65nsF m OC 16 5 

53LS240 tMMI (1458) 

DM54S570 t National 

TS 16 5 ’ ’ 

53LS241 tMMI (1458) 

DM54S571 t National 

70 nsF TTL OC 16 5 

MB7058 Fujitsu 

HM7620-S Harris (1284) 

MCM7620C Motorola 

S82S130 t Signetics (1680) 

TS 16 5 

MB7053 Fujitsu 

HM7621-5 Harris (1284) 

MCM7621C Motorola 

S82S131 t Signetics (1680) 

70nsR TTL OC 16 5 

IM5604C Intersil 

IM5604M t Intersil 

29610M t Raytheon (1654) 

TS 16 5 

IM5624C Intersil 

IM5624M . t Intersil 

2961 1M t Raytheon (1654) 

75nsF TTL OC 16 5 

5305-1 tMMI (1449) 

29612M t Raytheon (1655) 

(Continued) 


Access 

Organi- Time No. Supply 

Line zafion ‘ (Max) Type Output Pkis Voltage 


PROMs 

512x4 75 nsF TTL 

TS 16 5 

85nsF TTL OC ?6 5 

TS 16 5 



(Cont’d.) 

(Cont’d.) 60 

5306-1 tMMt (1449) 

29613M t Raytheon (1655) 

HM7620-2 t Harris (1284) 

MCM7620M t Motorola 

HM7621-2 t Harris (1284) 

MCM7621M t Motorola 


1 psF 

Erasable 

TS 

24 

•9, +5 

TMMI 21-1 

Toshiba 


1 psR 

Erasable 

TS 

24 

-12,5 

MM4203Q 

MM5203Q 

National 

National 


1.5 (isF 

Erasable 

TS 

24 

-9, +5 

TMMI 21 

Toshiba 


45 nsF 

m OC 

20 

5 

N82S146 

Signetics 

(1680) 


TS 

20 

5 

N82S147 

Signetics 

(1680) 


50 nsF TTL OC 20 5 


TS 20 5 


HM7640A-5 

63S482 

63PS482 

29624C 


HM7641A-5 

63S483 

63PS483 

29625C 


Harris (1304) 
MMI (1453) 
UUI 

Raytheon (1658) 

MMI (1453) 
MMI 

Harris (1304) 
MMI (1453) 

MMI 

Raytheon (1658) 


50 ns* 

TTL 

OC 

22 

5 

AM27S26 

AMD 



TS 

22 

5 . 

AM27S27 

AMD 

55 nsF 

TTL 

OC 

20 

5 

9 AM27S28C 

AMD 


TS 20 5 


60 nsF TTL OC 20 5 


Raytheon (1656) 

AM27S30C AMD 

93438C Fairchild (1262) 

29626C Raytheon (1659) 

AM27S29C AMD 

29621C Raytheon (1656) 

AM27S31C AMD 

93448C Fairchild (1262) 

29627C Raytheon (1659) 

HM7648-5 Harris (1320) 

53S480 tMMI (1453) 

53PS480 tMMI 

DM74S473 National 

HM7640AR-S Harris (1306) 

3604A-2 Intel 

53S482 tMMI (1453) 

53PS482 tMMI 

N82S140 Signetics (1680) 

HM7649-5 Harris (13^ 

53S481 tMMI (1453) 110 

53PS481 tMMI 

DM74S472 National 

AM27S15C AMD 

HM7641AR-5 Harris (1306) 

HM7647R-5 Harris (1318) 

!3624A-2 Intel 

;53S483 tMMI (1453) 

j53PS483 tMMI 

! (Continued) 


TS 20 5 


t Military Temperature Range (-55° to 125“C) 
OC— Open Collector 


ns*— Nanoseconds Typical 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 


Fairchild 

(1262) 

Raytheon 

(1659) 

Harris 

(1320) 

tMMI 

(1453) 

tMMI 


National 


Harris 

(1306) 

Intel 


tMMI 

(1453) 

tMMI 



> 

a 
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IC MASTER 

MEMORY-PROMs (Cont'd) 


Access 

Organi- Time No. Supply 

zation (Max) Type Output Pins Voltage 


PROMs 


(Cont’d.) 


60 nsF 

TTl 

TS 

24 

5 1 

N82S115 

N82S141 

Signetics 

Signetics 

(Cont’d.) 

(16M) 

(1680) 

65 nsF 

TTL 

OC 

20 

5 

AM27S28M 

tAMD 







63LS480 

MMI 

(1458) 






29622C 

Raytheon 

(1657) 




24 

5 

AM27S30M 

tAMD 







63LS482 

MMI 

(1458) 






DM87S295 

National 




TS 

20 

5 

AM27S29M 

tAMD 







63LS481 

MMI 

(1458) 






29623C 

Raytheon 

(1657) 




24 

5 

AM27S31M 

tAMD 







63LS483 

MMI 

(1458) 






DM87S286 

Natoial 


70nsF 

hl 

OC 

20 

5 

6348-1 

MMI 

(1449) 






29620M 

t Raytheon 

(1656) 




24 

5 

93438M 

t Fairchild 

(1262) 






HM764(F5 

Harris 

(1284) 






HM7640A-2 

t Harris 

(1304) 


Access 

Organi- Time 

Line zation (Max) 


PROMs 


Type Output Pins 


Device 

Source 


(Cont’d.) 



(Cont’d.) 

29623M 

t Raytheon 

(1657) 

Hli7S41AR-2 

t Harris 

(1306) 

HM7647R-2 

t Harris 

(1318) 

IM5625M 

t Intersil 


5341-1 

tMMI 

(1449) 

53RA481 

tMMI 


53RA4B3 

tMMI 


SN54S473 

Tl 

(1708) 

HM7640-2 

t Harris 

(1284) 

MCM7640M 

t Motorola 


SN54S475 

Tl 

(1708) 

SN54S472 

Tl 

(1708) 


TS 20 5 


IM5605C Intersil 

6340- 1 MMI (1449) 

MCM7640C Motorola 

29624M t Raytheon (1658) 

6349-1 MMI (1449) 

^21M t Raytheon (1656) 

93448M tFairchM (1262) 

HM7641-5 Harris (1284) 30 

HM7641A-2 f Harris (1304) 

3624 Intel 

3624A Intel 

IM5625C Intersil 

6341- 1 MMI (1449) 

63RA481 MMI 

63RA483 MMI 

MCM7641C Motorola 



pPB425 NEC Micro (1621) 

29625M t Raytheon (1658) 

75 nsF TTL OC 20 5 

53LS480 tMMI (1458) 

C)M54S473 t National 

SN74S473 T| (1708) 

24 5 

53LS482 tMMI (1458) 

DM77S295 t National 

29626M t Raytheon (1659) 

SN74S475 Tl (1708) 

TS 20 5 

53LS481 tMMI (1458) 

DM54S472 f National 

SN74S472 Tl (1708) 

24 5 

53LS483 tMMI (1458) 

DM77S296 t National 

29627M tRayttteon (1659) 

SN74S474 Tl (1708) 

80 nsF TTL OC 20 5 

HM7648-2 Harris (1320) 

5348-1 tMMI (1449) 

29622M tRayttieon (1657) 

24 5 

HM7640AR-2 t Harris (1306) 

IM5605M t Intersil 

5340-1 tMMI (1449) 

TS 20 5 

HM7649-2 Harris (1320) 

5349-1 tMMI (1449) 

(Continued) 


500 nsF CMOS Erasable 


700 nsF Erasable 


750 nsF Erasable 


1 ^sF Erasable 


1.25 (isF Erasable 


S82S140 tSignetics (1680) 

AM27S15M tAMD 

3624-4 Intel 

M3624 t Intel 

S82S141 tSignetics (1680) 

S82S115 tSignetics (1680) 90 

ftPB405€ NEC Micro (1621) 

^PB425{ NEC Micro (1621) 

+5,12 EA2704C EA 

12704 Intel 

|M2704 SGS 

IM6604 Intersil 

±5,12 EA2704L EA 100 

MSM3754A OKI 

+5,12 EA2704M tEA 


MM5204Q-1 National 

S5204A AMI (1221) 

S6834-1 AMI (1809) 110 

MM5204Q National 

MM4204Q National 


1024x4 35 nsR HL OC 18 

5 

SN54S477 tTI 

SN74S477 Tl 

(1713) 

(1713) 


TS 18 

5 

SN54S476 tTl 

SN74S476 Tl 

[SBl 

MM 


50 nsF HL OC 18 

5 

HM7642A-5 Harris (1308) 

HM7642P-5 Harris (1310) 

63S440 MMI (1453) 

(Continued) 

120 


t Military Temperature Range (-55° to 125°C) 
00— Open Collector 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Rjmge 

TS— Three-State 

Bold face indicates additionai data is provided on the page noted. 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MEMORY-PROMs (Cont’d) 


Access 

Organi- Time No. Supply 

zation (Max) Type Output Pins Voltage 


Source 


Organi- 

zation 


Access 

Tme 

(Max) Type 


No. 

Output Pins 


Supply 

Volta^ 


Line 


PROMs 


(Cont’d.) 


1024x4 50nsF TTL OC 18 


(Cont'd.) 


63PS440 


MMI 


TS 18 


HM7643A-5 Harris (1308) 

HM7643P-5 Harris (1310) 

63S441 MMI (1453) 

63PS441 MMI 


20 


HM7645-5 Harris (1314) 

HM7645P-5 Harris (1316) 


- 16 


HM7644A-S Harris 


(1312) 


55nsF HL OC 18 


AM27S32C AMD 

934S2C FairchHd (1264) 


TS 18 


AM27S33C AMD 

934S3C FairchHd (1264) 


OC 

18 

5 

HM7642A-2 

t Harris 

(1308) 




HM7642P-2 

t Harris 

(1310) 




3605A-1 

Intel 





6350-1 

MMI 

(1449) 




6352-1 

MMI 

(1449) 




53S440 

tMMI 

(1453) 




53PS440 

tMMI 





DM74S572 

National 





N82S136 

Signetics 

(1680) 

TS 

18 

5 

HM7643A-2 

t Harris 

(1308) 




HM7643P-2 

t Harris 

(1310) 




3625A-1 

Intel 





6351-1 

MMI 

(1449) 




6353-1 

MMI 

(1449) 




53S441 

tMMI 

(1453) 




53PS441 

tMMI 





DM74S573 

National 





DM74S574 

National 





N82S137 

Signetics 

(1680) 

- 

16 

5 

HM7644A-2 

t Harris 

(1312) 

OC 

18 

5 

AM27S32M 

tAMD 





63LS440 

MMI 

(1458) 

TS 

18 

■QHIIl 

AM27S33M 

tAMD 





63LS441 

MMI 

(1458) 




63RA441 

MMI 

(1462) 




63RS441 

MMI 

(1462) 

151 

18 


93452M 

t Fairchild 

(1264) 




MB7059 

Fujitsu 





HM7642-5 

Harris 

(1284) 




3605A 

Intel 





MCM7642C 

Motorola 





pPB406 

NEC Micro 

(1625) 

TS 

18 

5 

93453M 

t Fairchild 

(1264) 




MB7054 

Fujitsu 





HM7643-5 

Harris 

(1284) 




3625A 

Intel 





MCM7643C 

Motorola 





pPB426 

NEC Micro 

(1625) 



5 

HM764&-2 

t Harris 

(1314) 




HM7645P-2 

t Harris 

(1316) 

- 

16 

5 

HM7644-5 

Harris 

(1284) 

OC 

18 


5350-1 

tMMI 

(1449) 




5352-1 

tMMI 

(1449) 




53LS440 

tMMI 

(1458) 




DM54S572 

t National 


TS 

18 

IBH 

5351-1 

tMMI 

(1449) 




5353-1 

tMMI 

(1449) 




53LS441 

tMMI 

(1458) 


(Continued) 


PROMs 


(Cont’d.) 


1024x4 75 nsF TTL TS 


S3RA441 

53RS441 

DM54S573 

DM54S574 


(Cont’d.) 

tMMI (1462) 

tMMI (1462) 

t National 
t National 


80nsF TTl OC 18 


S82S136 tSignetics (1680) 


TS 18 


S82S137 tSignetics (1680) 


85 nsF HL OC 18 


HM7642-2 

MCM7642M 


t Harris (1284) 

t Motorola 


10 


TS 18 


HM7643-2 

MCM7643M 


t Harris (1284) 

t Motorola 


^ 16 


HM7644-2 t Harris (1284) 


90nsF m OC 18 


M54740 


Mitsubishi 


TS 18 


100 nsF HL OC 18 


M54741 


Mitsubishi 


pPB406{ NEC Micro (1625) 


TS 18 


pPB426{ NEC Micro (1625) 


20 


500 nsF CMOS Erasable 

TS 24 


4-11 


IM6603 


Intersil 


30 


40 


50 


60 


50 nsF 

HL 

OC 

24 

5 

63PS880 

■WBB 

m 

TS 

24 

5 

63PS881 

Bsilll 

m 

55 nsF 

HL 

OC 

24 

5 

93450C 

Fairchild 

(1266) 



TS 

24 

5 

93451C 

Fairchild 

(1266) 

60 nsF 

HL 

OC 

24 

BOHjl 

HM7680-5 

Harris 

(1322) 






HM7680P-5 

Harris 

(1326) 






HM7680R-5 

Harris 

(1324) 






HH7680RP-S 

Harris 

(1328) 






53PS880 

tMMI 







63S880 

MMI 

(1453) 






N82S182 

Signetics 







SN74S451 

Tl 







SN74S479 

Tl 

(1713) 






SN74S3708 

Tt 




TS 

24 


HM7608-5 

Harris 

(1290) 






HM7681-5 

Harris 

(1322) 






HM7681P-5 

Harris 

(1326) 






HM7681R-5 

Harris 

(1324) 






HM7681RP-5 

Harris 

(1328) 






53PS881 

tMMI 







63S881 

MMI 

(1453) 






N82S183 

Signetics 




OC 

24 

IBIIIIH' 

SN74S450 

Tl 







SN74S478 

Tl 

(1713) 






SN74S2708 

Tl 




- 

24 

5 

HM7683-5 

Harris 

(1331) 

70nsF 

HL 

OC 

24 

mm 

93450M 

t Fairchild 

(1266) 






53S880 

tMMI 

(1453) 






MCM7680C 

Motorola 







MCM82707C 

Motorola 







DM87S229 

National 







N82S180 

Signetics 

(1680) 



TS 

24 

IQH 

93451M 

t Fairchild 

(1266) 






53S881 

tMMI 

(1453) 






MCM7681C 

Motorola 







MCM82708C 

Motorola 







DM87S228 

National 







N82S181 

Sigietics 

(1680) 






N82S2708 

Signetics 

(1702) 

75nsF 

HL 

OC 

24 


63LS880 

MMI 

(1458) 






SN54S451 

tTI 



(Continued) 


70 


80 


90 


100 


110 


120 


t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 


ns*— Nanoseconds Typical 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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80 ns* 

TTL 

OC 

24 



TS 

24 

85 nsF 

TTl 

OC 

24 



TS 

24 



95 nsF 

TTL 

OC 

24 



TS 

24 

100 nsF 

TTL 

OC 

24 



TS 

24 

110 nsF 

m 

OC 

24 



TS 

24 

120 nsF 

HL 

TS 

24 


HM7608-2 

HM7681-2 

HII7681P-2 

Hli7U1R-2 

Hlf7681RP-2 

3628 

29631C 

t Harris 

t Harris 
t Harris 
t Harris 
t Harris 

Intel 

Raytheon 

(1322) 

(1326) 

(1324) 

(1328) 

(1660) 

Hli7683-2 

t Harris 

(1331) 

SN54LS479 

SN74LS479 

tn 

Tl 

[tBBl 

[cSSl 

SN54LS478 

tTI 

(1713) 

SN74LS478 

TI 

(1713) 

53LS880 

tllMI 

(1458) 

MCM7680M 

t Motorola 


|MCM82707M t Motorola 


53LS881 

tMMI 

(1458) 

MCM7681M 

t Motorola 


|MCM82708M t Motorola 


j 6386-1 MMI 

6380-1 

MMI 

(1449) 

6384-1 

MMI 

(1449) 

DM77S229 

t National 


29634C 

Raytheon 

(1662) 

29636C 

Raytheon 

(1663) 

S82S180 

tSignetics 

(1680) 

S82S182 

fSignetics 


6387-1 

MMI 


6381-1 

MMI 

(1449) 

6385-1 

MMI 

(1449) 

53RA881 

fMMI 


53RA883 

tMMI 


DM77S228 

t National 


29635C 

Raytheon 

(1662) 

29637C 

Raytheon 

(1663) 

S82S181 

fSignetics 

(1680) 

S82S183 

tSignetics 


S82S2708 

fSignetics 

(1702) 

29632C 

Raytheon 

(1661) 

29633C 

Raytheon 

(1661) 

3608-4 

Intel 


3628-4 

Intel 


29630M 

t Raytheon 

(1660) 

29631M 

fRaytheon 

(1660) 

(iPB427 

NEC Micro 



(Continued) [ 




(Cont’d.) 

5386-1 

tMMI 


5380-1 

tMMI 

(1449) 

5384-1 

tMMI 

(1449) 

29632M 

fRaytheon 

(1661) 

29634M 

fRaytheon 

(1662) 

29636M 

fRaytheon 

(1663) 

5387-1 

fMMI 


5381-1 

tMMI 

(1449) 

5385-1 

tMMI 

(1449) 

29633M 

fRaytheon 

(1661) 

29635M 

fRaytheon 

(1662) 

29637M 

fRaytheon 

(1663) 

N82LS1S0 

Sixties 

(1700) 

N82LS181 

Signetics 

(1700) 

/iPB417 

NEC Micro 

(1629) 

S82LS180 

fSignetics 

(1700) 

S8aS181 

fSignetics 

(1700) 

MB7060 

Fujitsu 


MB7055 

Fujitsu 


MCM27A08L 

Motorola 


MCM68A708L 

Motorola 


TMS2508-35 

Tl 


2708-1 

AMO 


2708-1 

Fairchild 

(1282) 

2708-1 

Intel 


MM2708-1 

National 


TMS2708-35 

Tl 


fiPD458 

NEC Micro 


2758 

Intel 


TMS250845 

Tl 


2708 

AMD 


AM9708 

fAMD 


EA2708C 

EA 


2708 

Favchild 

(1282) 

F687M 

Fairchild 

(1887) 

MB8518H 

Fujitsu 


HN462708 

Hitachi 


2708 

Intel 


2708L 

Intel 


M2708 

t Intel 


M5L2708 

Mitsubishi 

(1441) 

MCM2708L 

Motorola 


MCM68708ML f Motorola 


MCM68708L 

Motorola 


MM2708 

National 


M2708 

SGS 


2708 

Signetics 


TMS27L08 

Tl 


TMS2708 

Tl 


TMM322 

Toshiba 


MCM2708P 

Motorola 


EA2708L 

EA 


EA2708M 

fEA 



(Continued) | 


t Military Temperature Range (-55* to 125°C) 
OC— Open Collector 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additionai data is provided on the page noted. 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MEMORY-PROMs (Cont’d) 


Access 




Organi- Time 


No, 

Supply 

zation (Max) 

Type 

Output Pins 

Voltage 

PROMs 


1024x8 550 nsF Erasable 


80nsF TTL OC 18 


Source Line 


(Cont’d.) PROMs 


Access 

Organi- Title , No. Supply 

Lite zation (Max) Type Output Pins Volta^ 


2048x8 50 ns* TTL OC 24 


TS 24 +5,12 


650 nsF Erasable 

TS 24 ±5,12 


2048x4 45 ns* HL OC 18 5 

TS 18 5 

50nsF TTL OC 18 5 

TS 18 5 

60nsF TJl OC 18 5 


MSM3758 OKI 


MB8518E Fujitsu 


SN54S455 jTI (1193) 

SN74S45S Tl (1713) 

SNS4S4S4 tri M 

SN74S454 Tl (1713) 

II5L27(»^ Mitsubishi (1441) 


63PS841 MMI 

H5L270845 Mitsubishi (1441) 

HM7684-5 Harris (1333) 

HM7684P-5 Harris (1335) 


HM7684-5 Harris 

HM7684P-5 Harris 
53PS840 tMMI 
63S840 MMI 


HM7686-5 Harris 

HM7686P-5 Harris 

HM7686R-5 Harris 

HM7686RP-S Harris 

HIII7685-5 Harris 

HM768SP-5 Harris 

53PS841 tMMI 
63S841 MMI 

HM7687-5 Harris 

HM7687P-5 Harris 

HM7687R-5 Harris 

HM7687RP-5 Harris 


70nsF 

HL 

OC 

18 

5 

53S840 

tMMI 

(1453) 



TS 

18 

5 

53S841 

tMMI 

(1453) 

75nsF 

TTL 

OC 

18 

5 

63LS840 

MMI 

(1458) 



TS 

18 

5 

63LS841 

MMI 

(1458) 


TS 18 5 


HM7684-2 t Harris 
HM7684P-2 t Harris 

HM7686-2 f Harris 
HM7686P-2 t Harris 
HM7686R-2 f Harris 
HM7686RP-2 f Harris 

HM7685-2 t Harris 
HM7685P-2 f Harris 

HM7687-2 t Harris 
HM7687P-2 t Harris 
HM7687R-2 f Harris 
HM7687RP-2 f Harris 


85 nsF 

HL 

OC 

18 

5 

53LS840 

tMMI 

(1458) 



TS 

18 

5 

53LS841 

tMMI 

(1458) 


20 

5 

53RA641 

53RS841 

tMMI 

tMMI 

(1462) 

(1462) 

100 nsF 

HL 

OC 

18 

5 

N82S184 

Signetics 

(1680) 



TS 

18 

5 

N82S185 

Signetics 

(1680) 

125 nsF 

HL 

OC 

18 

5 

S82S184 

t Signetics 

(1680) 



TS 

18 

5 

S82S185 

t Signetics 

(1680) 

50 ns* 

TTL 

OC 

24 

5 

SN54S453 

tTI 

(1713) 


t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 


I (Continued) 


ns*— Nanoseconds Typical 



Device 

Source 


(Cont’d.) 


(Cont’d.) 

SN74S453 

Tl 

(1713) 

SN54S452 

tTI 

(1713) 

SN74S4a 

Tl 

(1713) 

HM76160-5 

Harris 

(1296) 

63S1680 

MMI 

(1453) 

63PS1680 

MMI 


SM82S190 

Superlex 

(1705) 

HM7616-5 

Harris 

(1294) 

HM76161-5 

Harris 

(1296) 

63S1681 

MMI 

(1453) 

63PS1681 

MMI 


SM82S191 

Supertax 

(1705) 

53S1680 

tMMI 

(1453) 

53PS1680 

tMMI 


53S1681 

tMMI 

(1453) 

53PS1681 

tMMI 


HM76160-2 

t Harris 

(1296) 

63LS1680 

MMI 

(1458) 

N82S190 

Sixties 

(1680) 

MM82S190 

t Supertax 

(1706) 

HM7616-2 

t Harris 

(1294) 

HM76161-2 

t Harris 

(1296) 

63LS1681 

MMI 

(1458) 

N82S191 

Signetics 

(1680) 

MM82S191 

t Supertax 

(1705) 

63RA1681 



63RA1683 


■ 

53LS1680 

tMMI 

(1458) 

53LS1681 

tMMI 

(1458) 

S82S190 

t Signetics 

(1680) 

53RA1681 

tMMI 


53RA1683 

tMMI 


S82S191 

t Signetics 

(1680) 

S4716 

AMI 

(1220) 

TMS27A16L 

Motorola 


2716-1 

Intel 


MCM27A16L 

Motorola 

(1493) 

2716-2 

Intel 


2716 

AMD 


EA2716 

EA 


EA2716M 

tEA 


2716 

Fairchild 


F68716 

Fairchild 

(1887) 

HN42716 

Hitachi 


MBM2716 

Fujitsu 


2716 

Intel 


MIC2716 

Maruman 


MK2716 

Mostek 


MCM2716L 

Motorola 

(1493) 

MM2716 

National 


pPD2716 

NEC Micro 

(1617) 

2716 

Signetics 


SY2716 

Synertek 


TMS2516 

Tl 


TMM323 

Toshiba 



(Contkiued) | 


> 

|a 

lo 

is 

ui 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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t Military Temperature Range (-55° to 125°C) 
OC— Open Collector ^ 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MASTER SELECTION QUIK 


MEMORY-RAMs 


Organi- 

zation 

Access 

Time 

(Max) 

Type 

Output 

No. 

Phs 

Supply 

Voltage 

Device 

Sowce 


Line 

kxess 

Organi- Time 

zatkxi (Max) 

Type 

Output 

No. 

Pins 

Siwly 

Voltage 

Device 

Source 

Line 

Dynamic 



Dynamic 

(Cont’d.) 





■ 



TMS4063 

Tl 



4096x1 150nsF 

NMOS 

TS 

22 

±5,12 

M58155-3 

(Cont'd.) 

Mitsubishi 

60 





22 


TMS4062 

Tl 








MCM6605A-1 

fiPD411-3 

Motorola 

NEC Micro (1547) 












200 nsF 

NMOS 

TS 

16 

±5,12 

MB8227E 

HM4704L-3 

2104A-2 

MK4027-3 

M5L2107 

MK4027-3 

Fujitsu 

Hitachi 

Intel 

Intersil 

Mteubishi 

Mostek 



145 nsF 

PMOS 


18 


S1103A-1 

1103A-1 

1103A-2 

AMI 

Intel 

Intel 





150 nsF 

PMOS 

— 

18 


1103-1 

1103-1 

Intel 

Nortec 


10 











22 


IM6002-11 

6002 

Intersil 

Nortec 








MK4027-83 

MCM4027-3 

pPC)414-2 

M4027-3 

4027-3 

TMS4027-20 

Mostek 

Motorola (1522) 

NEC Micro 

SGS 

Signetics (1677) 

Tl 

70 


205 nsF 

PMOS 

— 

18 

16,19.5 

S1103A 

1103A 

AMI 

Intel 














19,22.5 

S146 

AMI 








TMM415-3 

Toshiba 








1103-146 

Nortec 






18 

-5,12 

9050E 

AMD 



300 nsF 

PMOS 


18 


S1 103 

1103 

M58533 

1103 

AMI 

Intel 

Mitsubishi 

Nortec 


20 





90L50E 

MM5270 

MM5271 

TMS4050-2 

AMD 

National 

National 

Tl 

80 







MN1003 

Panasonic 






22 

+5,12 

9060E 

AMD 



400 nsF 

PMOS 

— 

16 



AMI 

Mostek 








90L60E 

MB8107H 

AMD 

Fujitsu 




PMOS 

— 

16 


S4008 

MK4008 

AMI 

Mostek 








HM4711-3 

2107C-2 

M58755-1 

MCM6605A-2 

Hitechi 

Intel 

MitsubisN 

Motorola 



800 nsF 

PMOS 

- 

16 


S4008-9 

AMI 









2048x1 

350 nsF 

PMOS 


22 

35,8,5,-1' 

,-20 

IM6003-11 

600311 

Intersil 

Nortec 


30 






MM5280 

|iPD411A-2 

pPD411-2 

MSM3743A 

MN1001-2 

M340A 

M2107 

National (270) 

NEC Micro (1554) 
NEC Micro (1547) 

OKI 

Panasonic 

SGS 

SGS 

90 


460 nsF 

PMOS 


22 

35,8,5,-1! 

,-20 

IM6003-10 

600314 

Intersil 

Nortec 









2048x8 

120 nsF 

NMOS 

TS 

28 

5 

MK4816-1 

Mostek 








TMS4060-2 

Tl 



150 nsF 

NMOS 

TS 

28 

5 

MK4816-2 

Mostek 








TMM414 

Toshiba 












250 nsF 

NMOS 

TS 

16 

±5,12 

MB8227N 

HM4704L-4 

2104A-3 

Fujitsu 

Hitachi 

Intel 



200 nsF 

NMOS 

TS 

28 

5 

MK4816-3 

Mostek 




4096x1 

80 nsF 

PL 

TS 

16 

5 

93481 B 

Fairchild 










100 nsF 

PL 

TS 

16 

5 

93481 A 

Fairchild 








MK40274 

MK4015 

MK4027-4 

Intersil 

Mostek 

Mostek 

100 



NMOS 

- 

22 

i5,12 

HM4710 

Hitachi 










120 nsF 

PL 

TS 

16 

5 

93481 

Fairchild 


40 






MK4027-84 

Mostek 




NMOS 

TS 

16 

+5,12 

IM7027-1 

MK4027-1 

Intersil 

Mostek 








MK4096-6 

MK4096-77 

MCM4027-4 

MCM4096-6 

Mostek 

Mostek 

Motorola (1522) 

Motorola 



125 nsR 

NMOS 

TS 

22 

±5,12 

MMS280A-2 

National 

(270) 









130 nsF 

NMOS 

TS 

22 

+5,15 

HM4711-1 

Hitachi 








MCM6604A-2 

|iPD414-1 

M40274 

Motorola 

NECMIcto 

SGS 



135 nsF 

NMOS 

TS 

22 

+5,15 

|iPD411-4 

NEC Micro 

(1547) 







110 


140 nsF 

NMOS 

TS 

18 

■5,12 

MM5271 

National 








4027-4 

Signetics (1677) 



150 nsF 

NMOS 

TS 

16 

+5,12 

MB8227H 

HM4704L-2 

Fujitsu 

Hitachi 








TMM415-4 

TMS4027-25 

Toshiba 

n 








2104A-1 

MK4027-2 

MK4027-2 

MCM4027-2 

M4027-2 

Intel 

Intersil 

Mostek 

Motorola 

SGS 

(1522) 

50 




18 

-5,12 

■ 

AMD 

AMD 

Natkmat 

Tl 

Tl 








4027-2 

TMS4027-15 

Signetics 

Tl 

(1677) 





22 

±5,12 

9060D 

90L60D 

AMD 

AMD 

120 





22 

+5,12 

MB8107Y 

HM4711-2 

2107C-1 

Fujitsu 

Hitachi 

Intel 

(Continued) 







EA4122-1 

2107C 

|iP0411-1 

EA 

Intel 

NEC Micro (1547) 

(Contiiuied) 



t Military Temperature Range {-55° to 125°C) 
OC— Open Collector 


ns*— Nanoseconds Typical 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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IC MASTER 

MEMORY-RAMs (Cont’d) 


Access 

Organi- Tinne No. 

zation (Max) Type Output Pins 


Dynamic 


4096x1 250 nsF NMOS TS 22 


270 nsF NMOS TS 18 


I (iPD411A-1 
I MN1001-1 
I TMS4060-1 
jTMM414-1 

I MM4270 
i MM5270-5 


Access 

Organi- Time 

Source Line zation (Max) 


(Cont’d.) I Dynamic 

(Cont'd.) 

NEC Micro (1554) 

Panasonic 
Tl 

Toshiba 


Type Output Pins 


NMOS TS 16 


280 nsF NMOS TS 22 
300 nsF NMOS TS 16 


2104A-4 

M5L2104 

M58756 

MK4096-16 

MK4096-86 

MK4200-16 

MCM4096-16 

MCM6604A-4 

pPD414 

9050C 

90L50C 

TMS4050 

TMS4051 

9060C 

90L60C 

MB8107N 

HM4503-1 

HM4507 

2107C4 

MCM6605A 

fiPD411 


Mitsubishi 

National 

National (270) 10 

SGS 
SGS 


Intel 

Mitsubishi 

Mitsubishi 

Mostek 

Mostek 

Mostek 

Motorola 

Motorola 

NEC Micro 


AMD 

AMD 

Fujitsu 

Hitachi 

Hitachi 

Intel 

Motorola 

NEC Micro (1547) 


300 nsF NMOS TS 16 


16384x1 80nsF NMOS TS 16 


100 nsF NMOS TS 16 


120 nsF NMOS TS 16 



fxPD411A NEC Micro (1554) 

MSM3741A OKI 

MN1001 Panasonic 

HYB4060 Siemens 

TMS4060 Tl 

330 nsF NMOS TS 22 +5,12 

MSM3741-1A OKI 

350 nsF NMOS TS 16 +5,12 

HM4704L-6 Hitachi 

2104A Intel 

MK4096-11 Mostek 

MK4096-85 Mostek 

MK4200-11 Mostek 

MCM4096-11 Motorola 

MCM6604A Motorola 

PP0414-E NEC Micro 

18 -5,12 

IM7270-14 Intersil 

22 +5,12 

|iPD411-E NEC Micro (1547) 

pPD411A-£ NEC Micro (1554) 

M340C SGS 

M2107-6 SGS 

380 nsF NMOS TS 22 +5,12 

MSM3741-2A OKI 

400 nsF NMOS TS 18 +5,12 

HM4503 Hitachi 

420 nsF NMOS TS 22 +5,12 

9107-6 AMD 

8192x1 150 nsF NMOS TS 22 +5,12 

IM7008-10 Intersil 

200 nsF NMOS TS 16 +5,12 

2109-2 Intel 

MK4108 Mostek 

MM5298-3 National 

22 +5,12 

IM7008-11 Intersil 

(Continued) 


Source 


(Cont’d.) 


(Cont’d.) 


MK4115 Mostek 

MM5298-4 National 




2118-4 

Intel 

(1417) 

MB8116Y 

Fujitsu 


|iPD416-5 

NEC Micro 

(1562) 

2118-7 

Intel 

Im 

F16K-2 

Fairchild 

(1272) 

MB8116H 

Fujitsu 


HM4716A-2 

Hitachi 


2117-2 

Intel 


M5K4116-2 

Mitsubishi 

(1420) 

MCM4116-1S 

Motorola 

(1505) 

MK4116-2 

Mostek 


MM5290-2 

National 



(1544,270,278) 

jiPD41M 

NEC Micro 

(1562) 

MSM3716-2 

OKI 


2690-2 

Signetics 

(1676) 

TMS41 16-15 

Tl 


TMM416-2 

Toshiba 


Z6116-2 

Zilog 


901 6D 

AMD 


901 6E 

AMD 


F16K-3 

Fairchild 

(1272) 

MB8116E 

Fujitsu 


HM4716A-3 

Hitachi 


2117-3 

Intel 


ICM7116-3 

Intersil 


M5K4116-3 

Mitsubishi 

(1420) 

MK4116-3 

Mostek 


MK41 16-83 

t Mostek 


MCM6616-20 

Motorola 


MM529(F3 

Nationai 



(1544^70,278) i 

fiPD416-2 

NEC Micro 

(1562) 

MSM3716-3 

OKI 


HYB4116-3 

Siemens 


2690-3 

Signetics 

(1676) 

TMS41 16-20 

Tl 


TMM416-3 

Toshiba 


Z6116-3 

Zilog 


901 6D 

AMD 


F16K-4 

Fairchild 

(1272) 

MB8116N 

Fujitsu 


HM4716A-4 

Hitachi 


2117-4 

Intel 


IM7116-4 

Intersil 


MSK4116>4 

Mitsubishi 

(1420) 

MK4116-4 

Mostek 


MK41 16-84 

t Mostek 


MK4215 

Mostek 


MCM41 16-25 

Motorola 

(1505) 

MM529(M 

National 



(1544,270,278) 

|iPD416-1 

NEC Micro 

(1562) 

MSM3716-4 

OKI 


HYB4116-4 

Siemens 


2690-4 

Signetics 

(1676) 

TMS41 16-25 

Tl 



(Continued) 


t Military Temperature Range (-55° to 125”C) 
OC— Open Collector 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY-RAMs (Cont’d) 


Access 

Organi- Time No. 

zation (Max) Type Output Pins 


Dynamic 


16384x1 250 nsF NMOS TS 16 


300 nsF NMOS TS 16 


S^iply 

Voltage Device 


Source 


(Cont’d.) 


(Cont’d.) 


TMM41&4 Toshiba 

Z6116-4 Zilog 


+5,12 9016C 

F16K-S 


901 6C AMD 

F16K-S Fairehild (1272) 

2117-4 Intel 

MCH4116^ Motorola (1505) 

pP0416 NEC Micro (1562) 

HYB4116-5 Siemens 


32768x1 150 nsF NMOS - 16 


200 nsF NMOS - 16 

TS 18 


250 nsF NMOS - 16 


65536x1 100 nsF NMOS TS 16 


-2,5,7 MB8132H 


150 nsF NMOS TS 

16 5 

- 

16 



250 nsF NMOS - 


Bubble Memories 


MB8132H Fujitsu 


-2,5,7 MB8132E Fujitsu 

±5,12 MK4332D-3 Mostek 


MB8132N Fujitsu 


TMS4164-10 Tl 


TMS4164-15 Tl 


MB8164H Fujitsu 


TMS4164-20 Tl 


MB8164E Fujitsu 


-2.5,7 MB8164N Fujitsu 


CCD Memories 


Static 


4x4 20 nsR HL OC 16 


30 nsF TTL OC 24 
30nsR TTL OC 16 


40nsR TTL OC 16 


t Military Temperature Range (-55° to 125'C) 
OC— Open Collector 


25LS170C Raytheon 

j25LS170M t Raytheon 

1 25LS670C Raytheon 

j 25LS670M t Raytheon 


I54LS170 t Raytheon 
1 74LS170 Raytheon 


54LS170 t Fairchild 
74LS170 Fairchild 

ZN54170 t Ferranti 
ZN74170 Ferranti 

(Continued) 


ns*— Nanoseconds Typical 


Access 

-Organi- Time 

zation (Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Static 

4x4 40 nsR 

TTL 

OC 

16 

5 


92,304-Bits (641x144x1) 

16 

TIB0203 Tl 

254,688-Bits (1137x224x1) 

20 

TIB0303 Tl 

266500-Bits (1025x260x1) 

18 

RBM256 Rockwell 

290560-Bits (1135x256x1) 

20 

H4701B Hitachi 



910-Bits (455x2) 

16 

CCD321 

Fairchild 


16,384-Bits (256x64x1) 

18 

SY2416 

Synertek 


65,536-Bits(4096x16x1) 

16 

F464 

Fairchild 

(1276) 



MCM0464 

Motorola 

(1514) 



pPD3064 

NEC Micro 

(1643) 



TMS3064 

Tl 




TMS3064-1 

Tl 



Source Line 

(Cont’d.) 

(Cont’d.) 


SN54LS170 t Motorola 
SN74LS170 Motorola 

DM54170 t National. 

DM74170 National 
DM54LS170 t National 
DM74LS170 National 
54LS170 tSignetics 

74LS170 Signelics 

SN54170 tTI 
SN74170 Tl 

SN54LS170 tTI 
SN74LS170 Tl 


54LS670 

74LS670 

SN54LS670 

SN74LS670 

DM54LS670 

DM74LS670 

54LS670 

74LS670 

54LS670 

74LS670 

SN54LS670 

SN74LS670 


t Fairchild 
Fairchild 
t Motorola 
Motorola 
t National 
National 
t Raytheon 
Raytheon 
t Signetics 
Signetics 
tTI 
Tl 


4.5-15 MC14580BA t Motorola 
3-15 MC14580BC Motorola 


CD4036A tRCA 
Cb4039A tRCA 
CM4036A tSolitron 
CM4039A tSolitron 


8x4 

40 nsF 

TTL 

OC 

24 




TS 

24 

16x1 

20 nsR 

TTL 

OC 

14 





16 


35 nsR 

TTL 

OC 

14 

16x4 

6 nsR 

ECL 

OE 

16 


10 ns* 

ECL 

OE 

16 


15 nsF 

ECL 

OE 

16 


15 nsR 

ECL 

OE 

16 


20nsF 

HL 

TS 

18 


25 nsF 

TTL 

OC 

16 



I 


N82S12 Signetics (1678) 

N82S112 Signetics (1678) 

F464-2 Fairchild (1276) 

F464-3 Faffchiid (1276) 

F464-4 Fairchild (1276) 90 

SN5481A tTI 
SN7481A Tl 


SN5484A tTI 
SN7484A Tl 


MC4304 t Motorola 

MC4305 t Motorola 


FI 01 45 Fairchild 

HD10145 Hitachi 


Ul 


MCM10145 t Motorola 
10145 Signetics 

9410C Fairchild 


Signetics 

Fairchild (1893) 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


AM27S02AC AMD 

AM27S06C AMD 

AM29700C AMD 

AM29702C AMD 

27S02AC MMI 

29700C MMI 

29702C MMI 

(Continued) 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


IC MASTER 

MEMORY-RAMs (Cont’d) 


Access 

Organi- Time No. 

zaSon (Max) Type Output Pins 


Static 


16x4 25 nsF TTL 


Supply I 
Voltage Device 


30nsF TTL OC 16 


35 nsF TTL OC 16 


(Cont’d.) 

AM27S03AC AMD 

AM27S07C AMD 
AM29701C AMD 
AM29703C AMD 
27S03AC MMI 
29701 C MMI 
29703C MMI 

AM27S02AM fAMD 

AM27S06M tAMD 10 

AM29700M fAMD 
AM29702M fAMD 
27S02AM tMMI 
29700M tMMI 
1 29702M t MMI 

AM27S03AM tAMD 
AM27S07M tAMD 
AM29701M tAMD 
AM29703M tAMD 

27S03AM tMMI 20 

29701 M tMMI 
29703M tMMI 

AM27S02C AMD 

SN74S289 AMD 

74S289 Fairchild 

HD74S289 Hitachi 

31 01 A Intel 

DM74S289 National 

jjiPB2289 NEC America 

N3101A Signetics (1678) 30 

SN74S289 Tl 

AM27S03C AMD 

SN74S189 AMD 

74S189 Fairchild 

HD74S183 Hitachi 

DM74S189 National 

74S189 Signetics (1678) 

SN74S189 Tl 



Access 

Organi- 

Time 

zation 

(Max) 

Static 

16x4 

55 nsF 


40 nsF 

TJl 

TS 

18 

5 

85S68 

DM85S68 

MMI 

National 

45 nsF 

TTL 

OC 

16 

5 

AM27S02M 

tAMD 



TS 


5 

AM27S03M 

tAMD 

45 ns* 

TTL 

OC 

16 

5 

SN74LS89 

Motorola 



TS 

16 

5 

SN74LS189 

Motorola 


50nsF m OC 16 


53 nsF 

HL 

TS 

28 

55 nsF 

Jll 

OC 

16 


t Military Temperature Range (-55° to 125'C) 
OC— Open Collector 

1172 


SN74LS289 Motorola 

74LS189 Fairchild (485) 

SN54S289 tAMD 

6560 MMI 

DM54S289 t National 

N82S2S Signetics (1678) 50 

S3101A t Signetics (1678) 

74S89 Signetics (1678) 

SN54S289 tTI 

SN54S189 tAMD 

6561 MMI 

DM54S189 t National 

DM8599 National 

54S189 t Signetics (1678) 

SN54S189 tTI 

AM29705C AMD 60 

AM27LS02AC AMD 

AM27LS06C AMD 

(Continued) 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


Type Output Pins 


HL OC 16 


Supply 

Voltage Device 


(Cont’d.) 


(Cont’d.) 


AM27LS03AC AMD 
AM27LS07C AMD 
27LS03C MMI 



55 ns* 

TTL 

OC 

16 

5 

SN54LS89 

t Motorola 







SN54LS289 

t Motorola 




TS 

16 

5 

SN54LS189 

t Motorola 

10 

58 nsF 

TTI 

TS 

28 

5 

AM29705M 

tAMD 


60 nsF 

TTL 

OC 

16 

5 

AM27LS06M 

tAMD 


HL OC 16 


61 nsF 

TTL 

OC 

65 nsF 

TTL 

OC 


68 nsF TTL OC 28 

70nsF TTL OC 16 

TS 16 

75nsF HL OC 16 

TS 16 

80nsF TTL OC 16 

TS 16 

85nsF m OC 16 

TS 16 

90nsF m OC 16 

100 nsF m OC 16 

"ts iT 

110 nsF TTL OC IT 

110 nsR TJl OC 16 

120 nsF HL OC 16 

TS 16 

120 nsR CMOS TS 18 


3101 AMD 

3101 Intel 

DM7489 National 

(iPB2089 NEC America 

S82S25 t Signetics (1678) 
SN54LS289 tTI 
SN74LS289 Tl 

SN54LS319 tTI 
SN74LS319 Tl 

AM27LS07M tAMD 
SN54LS189A tTI 
SN74LS189A Tl 

SN54LS219 tTI 
SN74LS219 Tl 


5 AM29704C AMD 

5 AM27LS02M tAMD 

27LS02M tMMI 

54S89 t Signetics (1678) 

5 AM27LS03M tAMD 

27LS03M tMMI 

5 AM29704M tAMD 

5 AM27LS02C AMD 

5 AM27LS03C AMD 

DM7599 t National 

5 31013 tAMD 

5560 tMMI 

5 5561 tMMI 

5 DM5489 t National 

5 DM74LS189 National 

5 AM27LS02M tAMD ' 

5 AM27LS03M tAMD 

5 DM74LS289 National 

5 L6560 MMI 

5 L6561 MMI 

DM54LS189 t National 

5 DM54LS289 t National 

5 31L01C 

31L01M tAMD 

5 L5560 tMMI 

5 L556i tMMI 

4,5-12.5 F4710BC Fairchild 

(Continued) 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY-RAMs (Cont’d) 


Organi- 

zation 

Access 

Time 

(Max) 

Type 

Output 

No, 

Pins 

Supply 

Voltage 

Device 

Source 


Line 

Organi- 

zalion 

Access 

Time 

(Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

loevice 

Source 


Line 


Static 

(Cont’d.) 


Static 

(Cont’d.) 



16x4 

120 nsR 

CMOS 

TS 

18 

4,5-12,5 

F4710BM 

(Cont'd.) 

t Fairchild 


128x8 

350 nsF 

NMOS 

TS 

24 

5 

MCM6810A 

(Cont’d.) 

Motorola 


... 


280 nsR 

CMOS 

TS 

16 

3-15 

MM54C89 

t National 




350 ns* 

CMOS 

TS 

24 

5 

CC)P1823C 

RCA 










MM74C89 

CD40114B 

CD401T4BE 

National 

tRCA 

RCA 




360 nsF 

NMOS 

TS 

24 

5 

F68A10 

HM468A10 

MCM68A10 

FaircliNd 

Hitachi 

Motorola 

(1887) 

60 























32x2 

50 nsF 

TTL 

OC 

16 

5 

N82S21 

Signetics 

(1678) 



450 nsF 

NMOS 

TS 

24 

5 

F6810 

FaircMd 




32x8 


CMOS 

TS 

18 

4-6 

SCP1824L 

tsss 









HM46810 

MCM6810A-1 

(1887,1888) 




300 ns* 

CMOS 

TS ' 

18 

10 

HCMP1824 

CDP1824 

t Hughes 
tRCA 


10 







Hitacni 

Motorola 












1 -jusF 

NMOS 

TS 

24 


S6810 


(1790) 





CMOS 

TS 

18 

4-12 

SCP1824 

tsss 




5 






128x9 

500 nsF 

CMOS 

TS 

22 


MN1101 

Panasonic 










HCMP1824C tHuohes 



5 






CDP1824C 

tRCA 



256x1 

12 nsF 

ECL 

OE 

16 

-5.2 

MB7042H 

Fujitsu 




64x1 

10 nsR 

ECL . 

OE 

16 

-5,2 

SN10142 

Tl 




15 nsF 

ECL 

OE 

16 

-5.2 

F100414 

F10414 

MB7042 

Fairchild 

Fairchild 

Fujitsu 

Hitachi 





12 nsF 

ECL 

OE 

16 

-5,2 

|iPB10142 

NEC America 










70 



15 nsF 

ECL 

OE 

16 

-5,2 

HPB10148 

NEC America 









HM2106 





15 nsR 

ECL 

OE 

16 

-5,2 

HD10148 

Hitachi 









MCM10152 

Motorola 










10140 

Signetics 




25 nsF 

ECL 

OE 

16 

-5.2 

pPB10144 ■ 

NEC America 










10148 

10151 

SN10140 

SN10148 

Signetics 

Signetics 

Tl 

Tl 


20 


26 nsF 

ECL 

OE 

16 

-5.2 

MCM10144 

Motorola 



5 









30 nsF 

ECL 

OE 

16 

-5.2 

F10410C 

10144 

Fairchild 

Signetics 




270 nsR 

CMOS 

- 

14 

3-18 

MCM14505A 

t Motorola 




30 nsR 

ECL 

OE 

16 

,-5.2 

SP10144 

Plessey 




350 nsR 

CMOS 

- 

14 

4,5-16 

MCM14505C 

Motorola 




35 nsF 

ECL 

OE 

16 

4.25 

F10411C 

Fairchild 



o 

64x4 


ECL 

OE 

24 

-5,2 

GXB100473 

Siemens 








-5.2 

MBM10410 

HM2105 

Fujitsu 

Hitac^ii 


80 

i 

0 



CMOS 

TS 

24 

5-15 

SCM5555 

sss 















HL 

TS 

16 


AM27LS00AC 

AMD 





CMOS 

TS 

16 

5 


National 





5 



© 






35 nsR 

ECL 

OE 

16 

-5.2 

SN10144 

Tl 



CO 



CMOS 

TS 

16 

5 


t National 











40 nsF 

ECL 

OE 

16 

-5.2 

RI10144 

Raytheon 





1 ,05 fisR 

CMOS 

TS 

24 

5-15 







© 



1 I.IWWVIV.W 





HL 

OC 

16 

5 

N82S117 

Signetics 

(1678) 


(0 

cd 


2,1 fisR 

CMOS 

TS 

24 

5-15 

MCM14552C 

Motorola 


30 









TS 

16 

5 

93421 AC 

N82S116 

Fairchild 

Signetics 



64x9 

45 nsF 



28 

5 

93419C 

MBM93419 

N82S09 

Fairchild 

Fujitsu 

Signetics 

(1255) 





(1678) 


m 







(1678) 



45 nsF 

HL 

OC 

16 

5 

AM27LS01C 
AM29720C 
9341 OAC 

AMD 

AMD 

Fairchild 





60 nsF 

TTL 

OC 

28 

5 

93419M 

t Fairchild 

(1255) 













HL 

OC 

28 

5 

S82S09 

t Signetics 

(1678) 








93411 AC 
HM2504-1 

Fairchild 

Hitachi 


90 


64x12 


CMOS 

TS 

18 

3-11 

IM6512A 

Intersil 











•> 






TS 

.16 


AM27LS00C 

AM27LS00AM 

AM29721C 

AMD 

tAMD 

AMD 





180 nsF 

CMOS 

TS 

18 ■ 

* 5 

HM6511-2 

HM6511-9 

t Harris 
Harris 






5 



E 

lo 






















CMOS 

TS 

18 

5 

HM6511C-9 

Harris 









93L420C 

Fairchild 

(1252) 


s 


280 nsF 

CMOS 

TS 

18 

5 

HM6512-2 

HM6512-9 

t Harris 
Harris 


40 


50 nsF 

HL 

OC 

16 

5 

/1PB2206 

N82S17 

NEC America 

Signetics 

(1678) 


Is 


460 nsF 

CMOS 

TS 

18 

3-7 

HM6512C-9 

Harris 

(1370) 








74S301 

Signetks 

(1678) 









IM6512 

Intersil 





TS 

16 

5 

93421C 

Fairchild 

(1252) 

100 

i 



CMOS 

TS 

18 

3-7 

IM6512C 

Intersil 









DM74S200 

National 


i 

















fiPB2200 

RC5340 

N82S16 

NEC America 
Raytheon 

Signetics 




128x1 

12nsR 

ECL 

OE 

16 

-5.2 

HD10147 

GXB10147 

Hitachi 

Siemens 









(1678) 


■ 


14 nsF 

ECL 

OE 

16 

-5.2 

MB7047 

Fujitsu 









74S200 

74S201 

Signetics 

Signetics 

(1678) 

(1678) 


H 


1 5 nsF 

ECL 

OE 

16 

-5.2 

F10405C 

MCM10147 

Fairchild 

Motorola 















55 nsF 

TJl 

OC 

16 

5 

AM27LS01M 
AM29720M 
9341 1C 
HM2504 

tAMD 

tAMD 

Fairchild 

Hitachi 



■ 


15 nsR 

ECL 

OE 

16 

-5.2 

10147 

SN10147 

Signetics 

Tl 


50 









■ 

128x8 

200 ns* 

CMOS 

TS 

24 

10 

CDP1823 

RCA 









6530 

MMI 


110 

■ 


250 ns* 

NMOS 

TS 

24 

5 

F68B10 

Fairchild 

(1887) 

tinued) 








RC5330 

Raytheon 










MCM68B10 

Motorola 

(Con 





TS 

16 

5 

AM27LS00M 

tAMD 

(Continued) 


■ 


t Military Temperature Range (-55° to 125°C) ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range nsR— Nanoseconds at Room Terrperature 

OC— Open Collector TS— Three-State OE— Open Emitter 
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Master Selection Guide 


1C MASTER 

MEMORY-RAMs (Cont’d) 


Access 




Organi- Time 


No. 

Supply 

zation (Max) 

Type 

Output Rns 

Voltage 

Static 


75 nsF m 


F n 


CMOS TS 16 


CMOS TS 


CMOS TS 16 


380 nsR CMOS TS 16 


500 nsR CMOS 


1.5fisF CMOS TS 16 


1 nsF PMOS TS 


1 usR PMOS TS 


1.4 nsR CMOS 


1.5nsF PMOS TS 


t Military Temperature Range (-55° to 125’C) 
OC— Open Collector 


Source 


(Cont’d.) 


Organi- 
Line zation 



(Cont'd.) 

AM29721M 

tAMD 


93L420M 

tFairchiid 

(1252) 

6531 

MMI 


9341 OC 

Fairchild 


DM74S206 

National 


93421M 

fFairchad 

(1252) 

9341 1M 

t Fairchild 


SN74S301 

tTI 


HM2505 

Hitachi 


|iPB2202 

NEC America 


SN74S201 

Tl 


9341 OM 

t Fairchiid 


5530 

fMMI 


S82S17 

fSignetics 

(1678) 

54S301 

tSignetics 

(1678) 

5531 

fMMi 


DM54S200 

t National 


RM5340 

t Raytheon 


S82S16 

tSignetics 

(1678) 

54S200 

tSignetics 

(1678) 

54S201 

tSignetics 

(1678) 

RM5330 

t Raytheon 


AM27LS01LC 

AMD 


DM54S206 

t National 


AM27LS00LC 

AMD 


93L421C 

Fairchild 

(1252) 

AM27LS01LM 

tAMD 


AM27LS00LM 

tAMD 


93L421M 

tFairchiid 

(1^) 



L5530 

tMMI 


L5531 

tMMI 


CC)40061A 

tRCA 



zation (Max) Type Output Rns 


Static 


256x1 1.5 psF PMOS TS 16 

2psR CMOS - i?" 


F4720AC 


Fairchild 

CD40061 


RCA 

CD4061A 

tRCA 

MM54C200 

MM74C200 

t National 

National 

IM6523M 

t Intersil 

MM1 101 A2 


National 

MM4250 

t National 

IM6523C 


Intersil 

MK4007 

MK40074 

Mostek 

Mostek 

MSM4061A 


OKI 

MM1101A1 


National 

1101A1 


AMD 

MCM14537A t Motorola 

1101A 

1101AM 

AMD 

tAMD 

(Continued) 


180 nsF CMOS TS 


200 nsF NMOS TS 


220 nsF CMOS TS 


(Cont’d.) 



(Cont’d.) 

M58531 

Mitsubishi 


MM1 101 A 

National 


MCM14537C 

Motorola 


MB7071H 

Fujitsu 


MB7072E 

Fujitsu 


MB7071E 

Fujitsu 


MB7072N 

Fujitsu 


MB7071N 

Fujitsu 


SN54S207 

tTI 


SN74S207 

Tl 



tTI 



Tl 


93412C 

Fairchild 


MCM93412C 

Motorola 


93422C 

Fairchild 

(1249) 

MCM93422C 

Motorola 


93L412C 

Fairchild 


9341 2M 

t Fairchild 


|MCM93412M t Motorola 


93L422C 

Fairchild 

(1249) 

93422M 

tFairchiid 

(1249) 

|MCM93422M t Motorola 


93L412M 

tFairchiid 


93L422M 

tFairchdd 

(1249) 

SN74LS207 

tTI 


SN74LS208 

tTI 


SY21H12 

Synertek 


SY21H11 

Synertek 


SY21H01 

Synertek 


IM6551AC 

Intersil 


IM6551AM 

t Intersil 


IM6561A 

Intersil 


SY21H12-2 

Synertek 


SY21H11-2 

Synertek 


SY21H01-2 

Synertek 


HM6562B-2 

tHarris 

(1397) 

HM6562B^ 

Harris 

(1397) 

HM6561B-2 

tHarris 

(1389) 

HM6561B^ 

Harris 

(1389) 

HM6501B-2 

tHarris 

(1356) 

HM6501B^ 

Harris 

(1356) 

HIII6551B-2 

tHarris 

(1389) 

HM6551B4 

Harris 

(1389) 

MM74C921 

National 


MM74C920 

National 


CDP1822 

RCA 


MWS5101DL1 

tRCA 


MWS5101EL1 

RCA 


MWS5101D12 tRCA 


MWS5101EL2 

RCA 


911 2D 

AMD 


M5L2112A-2 

Mitsubishi 


MM2112A-2 

National 


MM2112A-2L 

National 


IHl 

(Continued) | 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— TTrree-State 

BoM face indicates additional data is provided on the page noted. 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY-RAMs (Cont’d) 


Access 




Organi- Time 


No. 

Supply 

zation (Max) 

Type 

Output Pins 

Voltage 

Static 


360 nsF CMOS TS 


Access 

Organi- time No. 

Line zalion (Max) Type Output Pins 


(Cofit’d.) Static 


SY2112A-2 

(Cont'd.) 

Synertek 

9111D 

AMD 


M5L2111A-2 

Mitsubishi 


MM2111A-2 

National 


MM2111A-2L 

National 


fiPD2111AL-2 

NEC Micro 

(1595) 

SY2111A-2 

Synertek 


9101D 

AMD 


M5L2101A-2 

Mitsubishi 


MM2101A-2 

National 


pPD2101AL-2 

NEC Micro 

(1586) 

SY2101A-2 

Synertek 


MM54C921 

t National 


MM54C920 

t National 


HM6562-2 

t Harris 

(1397) 

HM6562-9 

Harris 

(1397) 

HM6561-2 

t Harris 

(1389) 

HM6561-9 

Harris 

(1389) 

HM6501'2 

t Harris 

(1356) 

HM6501-9 

Harris 

(1356) 

HM6551-2 

t Harris 

(1389) 

HM6551-9 

Harris 

(1389) 


91L12C AMD 

91L12CM tAMD 

9112C AMD 

9112CM tAMD 


91L11C AMD 

91L11CM tAMD 
911 1C AMD 

9111CM tAMD 


91L01C AMD 

91L01CM tAMD 
9101C AMD 

9101CM tAMD 


MWS5101DL3 tRCA 
MWS5101EL3 RCA 


M5L2112A 

MM2112A-L 

2112A 

SY2112A 


M5L2111A Mitsubishi 

MM21 1 1 National 

MM2111A-L National 

pPD2111AL NEC Micro (1595) 

2111A Signetics 

SY2111A Synertek 


3538F Fairchild 

M5L2101A Mitsubishi 

MM2 101 A National 

MM2101A-L National 

pPD2101AL NEC Micro (1586) 

21 01 A Signetics 

SY2101A Synertek 


HM6562D-5 Harris 


360 nsF CMOS TS 22 


NMOS TS 16 


450 nsF CMOS TS 22 


IM6561 

Intersil 

HM6501D-5 

Harris 

HM65551D-5 

Harris 

IM6551C 

Intersil 


(Continued) 


Device 

Source 


(Cont’d.) 


(Cont’d.) 

IM6551M 

t Intersil 


HCM1822 

t Hughes 


CDP1822C 

RCA 


91L12B 

AMD 


91L12BM 

tAMD 


9112B 

AMD 


9112BM 

tAMD 


91L11B 

AMD 


91 LI IBM 

tAMD 


9111B 

AMD 


911 IBM 

tAMD 


91L01B 

AMD 


91L01BM 

tAMD 


9101B 

AMD 


9101 BM 

tAMD 


S5101L-1 

AMI 

(1206) 

S5101L-2 

AMI 

(1206) 

S5101-1 

AMI 

(1206) 

S5101-2 

AMI 

(1206) 

HM435101-1 

Hitachi 


5101-1 

Intel 


51 OIL-1 

Intel 


M5L5101L-1 

MitsubisN 


MCM145101-1 

Motorola 

(1536) 

PD5101L-1 

NEC Micro 

(1562) 

MWS5101DL8 tRCA 


MWS5101EL8 

RCA 


SCM6101-1 

SSS 


TC5501 

Toshiba 


M5L2112A-4 

Mitsubishi 


MM2112A-4 

National 


MM2112A4L 

National 


2112A-4 

Signetics 


SY2112A-4 

Synertek 


M2111A 

t Intel 


M5L2111A4 

Mitsubishi 


MM2111A-4 

National 


pPD2111AL-4 

NEC Micro 

(1595) 

2111A-4 

Signetics 


SY2111A-4 

Synertek 


3538-1 

Fairchild 


2101A-4 

Intel 


M5L2101A4 

MItsubisN 


MM2101A4 

National 


MM2101A-4L 

National 


pPD2101AL-4 

NEC Micro 

(1586) 

2101A-4 

Sigietics 


SY2101A-4 

Synertek 


2112-1 

AMD 


91L12A 

AMD 


91 LI 2AM 

tAMD 


9112A 

AMD 


9112AM 

tAMD 


2606-1 

Signetics 


SY2112-T 

Synertek 


2111-1 

AMD 


91L11A 

AMD 


91 LI 1AM 

tAMD 


9111A 

AMD 


9111AM 

tAMD 


SY2111-1 

Synertek 


2101-1 

AMD 



(Continued) | 


t Military Temperature Range (-55“ to 125°C) 
OC— Open Collector 


ns*— Nanoseconds Typical 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


1C MASTER 

MEMORY-RAMs (Cont’d) 


Access 




Organi- Time 


No. 

Supply 

zation (Max) 

Type 

Output Pins 

Voltage 

Static 


(Cont’d.) 


(Cont'd.) 


91L01A AMD 

91L01AM tAMD 
9101A AMD 

9101AM tAMD 
MM5269-1 National 

SY2101-1 Synertek 


RA3-4256 Gl 


Access 




Organi- Tjne 


No. 

Supply 

zation (Max) 

Type 

Output Pins 

Voltage 

Static 


(Cont’d.) 


(Cont’d.) 

N82S208 Signetics (1678) 


3539-1 EMM/Semi (1226) 


EMM/Semi (1226) 

Fairchild 


3539 EMM/Semi (1226) 

3539 Fairchild 


N82S212 Si^ietics (1678) 


N82S210 Signetics (1678) 


256x8 40 nsF TTL TS 22 


t Military Temperature Range (-55' to 125°C) 
OC— Open Collector 


HM435101 Hitachi 

HM435101V Hitachi 

5101 Intel 

51 OIL Intel 

5101-3 Intel 

51 OIL-3 Intel 

MCM145101 Motorola (1536) 

MCM145101-3 Motorola (1536) 20 

|iP05101L NEC Micro (1562) 

MSM573A OKI 

SCM5101 SSS 

SCM5101-3 SSS 

SY5101 Synertek 

TC5501-1 Toshiba 

2112-2 AMD 

MM2112A-6 National 

MM2112A-6L National 


TMM312-1 Toshiba 


2111-2 AMD 

MM2111A-6 National 

MM2111A-6L National 

2111A-6 Signetics 

SY2111-2 Synertek 

TMM311-1 Toshiba 


RA3-4256B Gl 

MM2101A-6 National 

MM2101A-6L National 

2101A-6 Signetics 

SY2101-2 Synertek 


RA3-4256A Gl 


2606 Signetics 


SS101-8 AMI (1206) 

M5101-4 Intel 

M5101L-4 Intel 

MCM145101-6 Motorola (1536) 

SCM5101-8 SSS 


400 nsF CMOS - 16 


512X4 320 nsF CMOS TS 18 

370 nsF CMOS TS 18 


20 


S2222A 

AMI 


2222A 

Nortec 


HM6513-9 

H»Tis 

(1373) 

HM6513-5 

Harris 

(1373) 

F10415AC 

Fairchiid 

(1246) 

MBM10415AH 

Fujitsu 


HM2110-2 

Hitachi 


HM2110-1 

Hitachi 


GX810415 

Siemens 


MCM10146 

Motorola 


9341 SAC 

Fairchild 


MBM93415AH 

Fujitsu 


N82S110 

Signetics 

(1678) 

N93415A 

Signetics 


93425AC 

Fairchild 


N82S111 

Signetics 

(1678) 

N93425A 

Signetics 


MBM10415A 

Fujitsu 


HM2110 

Hitachi 


HM2510-2 

Hitachi 


F100415C 

Fairdiild 

(1246) 

F10415C 

FairchM 

(1246) 

RM5500 

t Raytheon 


RC5500 

Raytheon 


N82S10 

Signetics 

(1678) 

N82S11 

Signetics 




RA3-4256B EMM/Semi 

2101A-1 Signetics 

SY2101 Synertek 


N8X350 Signetics (1678) 

(Continued) 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


9341 5C 

AMD 

93415C 

Fairchild (1240) 

MBM93415A 

Fujitsu 

HM2510-1 

Hitachi 

MCM93415C 

Motorola 

N82LS10 

Signetics 

N93415A 

Signetics 

93425C 

AMD 

9342SC 

Fairchild (1240) 

HM2511-1 

Hitachi 

MCM93425C 

Motorola 

N82LS11 

Signetics 

N93425 

Signetics 

pPB2205 

NEC America 

SN74S314A 

Tl 


(Continued) 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY-RAMs (Cont’d) 


Static 


Access 

Tme 

(Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Device 

Source 



(Cont’d.) 

50 nsF 

TTL 

TS 

16 

5 

SN74S214A 

Tl 

(Cont'd.) 

55 nsF 

NMOS 

OC 

16 

5 

M2115A 

t Intel 

(1416) 



TS 

16 

5 

M2125A 

t Intel 

(14«) 

60 nsF 

NMOS 

— 

22 

-3.7,15 

IM7001-12 

7001 

Intersil 

Nortec 



TTL 

OC 

16 

5 

93L415C 

AMD 



Access 

Organ- Tme 

Line zation (Max) 


No. Supply 

Type Output Pins Voltage 


70nsF NMOS OC 16 


TTL OC 16 


75nsF NMOS OC 16 

TS 16 

TTL OC 16 

75 ns* HL OC 16 


SOnsF NMOS - 22 

95nsF NMOS OC 16 

TS 16 
TTL OC 16 

”rs iT 

95nsR CMOS TS 16 

18 

140 nsF HI OC 16 

"ts iT 

150 nsF NMOS TS 16 

150 nsR CMOS TS 16 


t Military Temperature Range (-55' to 125°C) 
OC— Open Collector 


9341 5M tAMD 

93L41SC Fairchild (1240) 

93415M tFa^child (1240) 

MCM93415M f Motorola 

N93L415 Signetics 

93L425C AMD 

93425M tAMD 

93L42SC Fairchild (1240) 

9342SM t Fairchild (1240) 

MCM93425M t Motorola 

N93L425 Signetics 

S4015-2 AMI (1203) 

211SA-2 Intel (1416) 

2115AL-2 Intel (1416) 


IM700M5 Intersil 

93L415M tAMD 

93L415M t Fairchild (1240) 

HM2510 Hitachi 

S82LS10 t Signetics 

S82S10 t Signetics (1678) 

S93L415 t Signetics 

SN74S3.14 Tl 

93L425M tAMD 

93L425M tFairchHd (1240) 

HM2511 Hitachi 

S82LS1 1 t Signetics 

S82S11 t Signetics (1678) 

S93L425 t Signetics 

SN74S214 Tl 

M2115AL t Intel (1416) 

M2125AL t Intel (1416) 

9341 5M tAMD 

SN54LS315 tTI 

SN74LS315 Tl 

SN54LS215 tTI 

SN74LS215 Tl 

IM7001-16 Intersil 

84015 AMI (iii) 

S4025 AMI (1203) 

SN74LS314 Tl 

SN74LS214 Tl 

IM6508A-1 Intersil 

IM6518A-1 Intersil 

SN54LS314 tTI 

SN54LS214 tTI 

3542 Fairchild 

IM6508A Intersil 

(Continued) 


ns*— Nanoseconds Typical 


Static 

1024x1 150 nsR CMOS TS 

18 

150 ns* CMOS TS 16 

175 nsF NMOS TS 16 

200 nsF CMOS TS 16 

NMOS TS 16 

200 ns* CMOS TS iT 

250 nsF CMOS TS 16 


NMOS TS 16 


CMOS TS 16 


CMOS TS 16 


NMOS TS 16 


300 ns* CMOS TS 16 
305 nsF CMOS TS 16 


350 nsF CMOS. TS 16 

NMOS TS 16 


Device Source 

(Cont’d.) 

(Cont’d.) 

IM6518A Intersil 

MWS5001 RCA 

SY21H02 Synertek 

S6508A-1 AMI 

3542A Fairchild 

SY21H02-2 Synertek 

CDP1821S RCA 

IM6508C Intersil 

IM6508M t Intersil 

PPD6508-1 NEC Micro (1562) 

MM74C929 National 

IM6518C Intersil 

IM6518M t Intersil 

MM74C930 National 


9102D AMD 

2102H FarchHd (1275) 

2102HM tFairchHd (1275) 

2102LH Fairchild (1275) 

2102LHM tFairchHd (1275) 

21L02H Fairchild 

2102A-2 Intel 

2102AL-2 Intel 

MM2102A-2 National 

MM2102A-2L National 

ftPD2102AL-2 NEC Micro (1591) 

2102A-2 Signetics 

M2102A-2 SGS 

M2102AL-2 SGS 

TMM313-1 Toshiba 


16 

5 

MM54C929 

(National 


18 

5 

MM54C930 

(National 


16 

5 

S6508-1 

AMI 

(1207) 



IM6508-1 

Intersil 




10146508-1 

Motorola 

(1534) 



IICM146S08-2 t Motorola 

(1534) 



pPD6508 

NEC Micro 

(1562) 

18 

5 

S6518-1 

AMI 

(1208) 



S6518A-1 

AMI 

(1208) 



IM6518-1 

Intersil 




HCM146518-1 

Motorola 

(1534) 



MCM146518-2 t Motorola 

(1534) 



!>■ 

!CC 

;o 

s 

111 


HM6518B-2 

(Harris 

HM6518&9 

Harris 


S^08A 

AMI 

(1207) 

2102F 

FwchHd 

(1275) 

2102FM 

(Fairchild 

(1275) 

2102LFM 

(FairchHd 


21L02F 

Fairchild 


2102A 

Intel 


2102AL 

Intel 


MM2102A 

National 



(Continued) 


nsF— Nanoseconds over 
TS— Three-State 


Full Temperature Range 


nsR— Nanoseconds at Room Tenperature 
OE— Open Emitter 
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Master Selection Guide 


1C MASTER 

MEMORY-RAMs (Cont’d) 


Access 

Organi- Time No. 

zation (Max) Type Output Pins 


Static 


370 nsF CMOS TS 16 


460 nsF CMOS TS 


465 nsF CMOS TS 


Supply 

Voltage Device Source 


(Cont’d.) 


(Cont'd.) 

MM2102AL 

National 


pPD2102AL 

NEC Micro 

(1591) 

2102A 

Signetics 


2102AL 

Signetics 


M2102A 

SGS 


M2102AL 

SGS 


SY2102A 

Synertek 


|SYMC2102A t Synertek 


TC5508 

Toshiba 


91L02B 

AMD 


91L02BM 

tAMD 


9102B 

AMD 


9102BM 

tAMD 


3Y21L02B 

Synertek 


SYMC21L02B 

t Synertek 


HM6508-9 

Harris 

(1366) 

HM6518-9 

Harris 

(1379) 

SCM5102-1 

SSS 


21021 

Fairchild 

(1275) 

21021M 

t Fairchild 

(1275) 

2102L1 

Fairchild 

(1275) 

2102L1M 

t Fairchild 

(1275) 

21L021 

Fairchild 


2102A-4 

Intel 


M2102A-4 

t Intel 


2102AL-4 

Intel 


M5L2102A-4 

Mitsubishi 


MM2102A-4 

National 


MM2102AL-4 

National 


pPD2102AL-4 

NEC Micro 

(1591) 

2102A-4 

Signetics 


2102AL-4 

Signetics 


M2102A-4 

SGS 


M2102AU 

SGS 


TMM313-4 

Toshiba 


S6508 

AMi 

(1207) 

MCM146508 

Motorola 

(1534) 

S6518 

AMI 

(1208) 

S6518A 

AMI 

(1208) 

MCM146518 

Motorola 

(1534) 

HM6508-2 

t Harris 

(1366) 

HM6518-2 

t Harris 

(1379) 

2102-1 

AMD 


9102A 

AMD 


9102AM 

tAMD 


91L02A 

AMD 


91L02AM 

tAMD 


SY21L02-1 

Synertek 


|SYMC21L02-1 t Synertek 


TC5508-1 

Toshiba 


IM6508 

Intersil 


IM6518 

Intersil 


HM6508D-5 

Harris 


SCM5102 

SSS 


SY5102-3 

Synertek 


HM6518D-5 

Harris 


2102-2 

AMD 


9102 

AMD 


9102M 

tAMD 


91L02 

AMD 



(Continued) 


Access 

Organi- Time 

zation (Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Static 

1024x1 650 nsF 

NMOS 

TS 

16 

5 


CMOS TS 16 


(Cont’d.) 


(Cont’d.) 

91L02M tAMD 

21022 Fa^ild (1275) 

21022M t Fairchild (1275) 

2102L2 Fairchild (1275) 

2102L2M t Fairchild (1275) 


MM2102A-6 National 

MM2102AL-6 National 

MSM3750-6A OKI 

M2102A-6 SGS 

2102A-6 Siqnetics 


SCM5102-3 SSS 
SCM5102-8 SSS 

MSM3750-8A OKI 
MSM574 OKI 


1024x4 20 ns* 

ECL 

DE 

24 

-5.2- 

GXB1 00475 

Siemens 

25 nsF 

ECL 

- 

22 


MB7077 

Fujitsu 

35 nsF 

HL 

- 

22 

5 

MB7067 

Fujitsu 

70nsF 

VMOS 

TS 

18 

5 

S2114H 

AMI (1196) 

150 nsF 

CMOS 

TS 

18 

5 

MD4114 

Mitel 


VMOS TS 18 5 


NMOS TS 18 


MB8114H Fujitsu 

HM472114A-1 Hitachi 90* 

2614-15 Signetics (1669) 

TMS4045-15 Tl 

TMS4047-15 Tl 


S2114-1 AMI 

S2114A-1 AMI 

S2114L-1 AMI 


AMD 

AMD 

AMD 

AMD 

EMM/Semi (1222) 
EMM/Semi (1222) 
Fairchild (1281) 
FairchHd (1281) 


t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


MB8114E Fujitsu 

MB8114EL Fujitsu 

HM472114A-2 Hitachi 


IM7114A-2 Intersil 

IM7114L-2 Intersil 

MIC2114-2 < Maruman 

MIC2114L-2 Maruman 

M5L2114L-2 MHsubishi (1438) 

MCM2114-20 Motorola (1528) 

MCM21L14-20 Motorola 

MM2114-2 National 

MM2114L-2 National 

2614-20 Signetics (1669) 

SY2114-2 Synertek 

(Continued) 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY’RAMs (Cont’d) 


Access 

Organt- Time No. Supply 

zation (Max) Type Output Pins Voltage 


Source 


Lrie 


Organi- 

zation 


Access 

Tme 

(Max) 


Type 


No. Supply 
Output Pins 


Device 


Source 


Static 


(Cont’d.) 


1024x4 200 nsF NMOS TS 18 


(Cont’d.) 


SY2114L-2 Synertek 

SY2114LV-2 Synertek 

TMS4045-20 Tl 

TMS40L45-20 Tl 

TMM314A-1 Toshiba 

TMM314AL-1 Toshiba 


20 


9142E 

91L42E 

2142-2 

2142L-2 

SY2142-2 

SY2142L-2 

TMS4047-20 


AMD 

AMD 

Intel 

Intel 

Synertek 

Synertek 

Tl 


TMS40L47-20 Tl 


9130EC 


AMD 


T-5,12 


4104A EMM/Semi 
4104US t EMM/Semi 
M4104US t EMM/Semi 


VMOS TS 18 


S2114-2 AMI (1196) 

S2114A-2 AMI (1196) 

S2114L-2 AMI (1196) 


250 nsF CMOS TS 18 


|xPD444 NEC Mkao (1580) 


NMOS TS 18 


MCM2114-25 Motorola (1528) 

MCM21L14-25 Motorola 

pP02114l-2 NEC Micro (1604) 

2614-25 Signetics (1669) 

TMS4045-25 ■ T! 

TMS40L45-25 Tl 


TMS4047-25 Tl 
TMS40L47-25 Tl 


9130DC 

91L30DC 


AMD 

AMD 


-f5,12 


M4104UM t EMM/Semi 
41 (MUM t EMM/Semi 


300nsF CMOS TS 18 


MBM6514 Fujitsu 

M58981-30 Mitsubishi (1435) 


NMOS TS 18 


9114C 

AMD 


9114CM 

tAMD 


91L14C 

AMD 


91L14CM 

tAMD . 


9124C 

AMD 


9124CM 

tAMD 


91L24C 

AMD 


91L24CM 

tAMD 


2114-3 

EMM/Semi 

(1222) 

12114-3 

EMM/Semi 

(1222) 

2114-3 

Fairchild 

(1281) 

2114L-3 

Fairchild 

(1281) 

MB8114N 

Fujitsu 


MB8114NL 

Fujitsu 


HM472114-3 

Hitachi 


2114-3 

Intel 


2114L-3 

Intel 


2114-3 

Intersil 


2114L-3 

Intersil 


IM7114L-3 

Intersil 


MIC2114-3 

Maruman 


MIC2114L-3 

Maruman 


MS12114L-3 

WiSUDfSnl 

(1438) 

MCM211430 

Motorola 

(1528) 

MCM21L14-30 

Motorola 


MM2114-3 

National 



Static 


(Cont’d.) 


1024x4 300nsF NMOS TS 18 


((Dont’d.) 


20 


30 


40 


50 


60 






1 

MM2114L-3 

)iPD2114L-1 

SY2114-3 

SY2114L-3 

SY2114LV-3 

SYM2114-3 

National 
NEC Micro 
Synertek 
Synertek 
Synertek 
t Synertek 

(1604) 




20 


9142C 

AMD 







91L42C 

AMD 







2142-3 

Intel 







2142L-3 

Intel 







SY2142-3 

Synertek 







SY2142L-3 

Synertek 





22 

I9HI 

91L30CC 

AMD 







91L30CM 

tAMD 







9130CC 

AMD 






HIB 

9130CM 

tAMD 



VMOS 

TS 

18 


S2114-3 

AMI 







S2114A-3 

AMI 







S2114L-3 

AMI 


320 nsF 

CMOS 

TS 

18 

5 

HM6514-2 

t Harris 

(1376) 






HM6514^ 

Harris 

(1376) 

350 nsF 

SOS/CMOS 








TS 

18 

10 

CDP1825 

tRCA 


370 nsF 

CMOS 

TS 

18 

5 



n 

400 nsF 

CMOS 

TS 

22 

5 

HM6533-2 

tHatris 

(1383) 






HM6533-9 

Harris 

(1383) 


NMOS 

TS 

18 

5 

4804B 

EMM/Semi 





22 

5 

91L30BC 

AMD 







91L30BM 

tAMD 







9130BC 

AMD 







9130BM 

tAMD 


450 nsF 

CMOS 

TS 

18 

5 

HM4334 

Hitachi 







M58981-45 

Mitsubisiii 

(1435) 




20 

5 

fxPD445L 

NEC Micro 

(1581) 




22 

5 

HM6533C-9 

Harris 

(1383) 


NMOS 

TS 

18 

5 

9114B 

AMD 







9114BM 

tAMD 







91L14B 

AMD 







91L14BM 

tAMD 







9124B 

AMD 







gi24BM 

tAMD 







91L24B 

AMD 







91L24BM 

tAMD 







2114 

EMM/Semi 

(1222) 






L2114U 

EMM/Semi 

(1222) 






4804A 

EMM/Semi 







2114 

FairchHd 

(1281) 






2114L 

Fairchild 

(1281) 






HM4721144 

Hitachi 







2114 

Intel 







2114L 

Intel 







M2114A 

t Intel 







2114 

Intersil 







2114L 

Intersil 







IM7114L 

Intersil 







MIC2114 

Maruman 







MIC2114L 

Maruman 







M5L2114L 

Milsabishi 

(1438) 






MCM2114-45 

Motorola 

(1528) 






MCM21L14-45 

Motorola 







MM2114 

National 



70 


80 


90 


1001 


110 


120 


t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 


ns*— Nanoseconds Typical 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


1C MASTER 

MEMORY-RAMs (Cont’d) 



550 nsF CMOS TS 


600 nsF NMOS TS 


650 nsF CMOS TS 


SOS/CMOS 

TS 


800 nsF CMOS TS 


Source 


(Cont’d.) 



2048x1 

320 nsF 

CMOS 

TS 

18 


370 nsF 

CMOS 

TS 

18 

2048x8 

150 nsF 

NMOS 

TS 

24 

■ 

200 nsF 

VMOS 

TS 

24 

■ 

250 nsF 

NMOS 

TS 

24 

H 

300 nsF 

NMOS 

TS 

24 




(Cont’d.) 

MM2114L 

National 


pPD2114L 

NEC Micro 

(1604) 

R2114 

Rockwell 


2614-45 

Signetics 

(1669) 

SY2114 

Synertek 


SY2114L 

Synertek 


SY2114LV 

Synertek 


SYM2114 

t Synertek 


TMS4045-45 

Tl 


TMS40L45-45 

Ti 


TMM314A 

Toshiba 


TMM314AL 

Toshiba 


9142B 

AMD 


91L42B 

AMD 


2142 

Intel 


2142L 

Intel 


M2142 

t Intel 


SY2142 

Synertek 


SY2142L 

Synertek 


TMS4047-25 

Tl 


TMS40L47-45 

Tl 


91L30AC 

AMD 


91L30AM 

tAMD 


9130AC 

AMD 


9130AM 

tAMD 


TC5047-1 

Toshiba 


4804U 

EMM/Senni 


pPD445L-1 

NEC Micro 

(1581) 

CDP1825C 

tRCA 


TC5047-2 

Toshiba 


MK4801-55 

Mostek 


MK4801-70 

Mostek 


pPD8108 

NEC Micro 

(1616) 

MK4801-90 

Mostek 


MK4118-1 

Mostek 


MK4118-2 

Mostek 


MK4118-3 

Mostek 


MK4118-4 

Mostek 


8108-3 

EMM/Semi 

(1232) 

8108-5 

EMM/Semi 

(1232) 

HM6503-9 

Harris 

(1360) 

HM6503-5 

Harris 

(1360) 

TMS4016-15 

Tl 


S4028 

AMI 

(1205) 

TMS4016-20 

Tl 


TMS4016-25 

Tl 


M87078 

Fujitsu 


F10470C 

Fairchild 

(1238) 

FI 00470 

FairchM 

(1238) 

F10470C 

Fairchild 

(1238) 

MB7068 

Fujitsu 


93L470C 

Fairchild 

(1234) 

93L470M 

t Fairchild 

(1234) 


(Continued) 



Access 

Organi- 

Time 

zation 

(Max) 

Static 

4096x1 

40 ns* 


Type Output Pins 


45nsF NMOS TS 18 

~TTL OC is" 
TS 18 

50nsF TTL OC 18 

TS 18 

55nsF NMOS TS 18 


Device Source Line 


(Cont’d.) 

(Cont’d.) 

93L471C Fairchild (1234) 

93L471M t Fairchild (1234) 

HM4847-2 Flitachi 

N82S400A Signetics (1678) 60 

N82S401A Signetics (1678) 

93470C Fairchild (1234) 

93471C Fairchild (1234) 

9147-3 AMD 

MBM2147H Fujitsu 

HM4847-3 Hitachi 

2147-3 Intel (1419) 

MCM2147-55 Motorola (1510) 

MM2147-3 National 

pP02147-3 NEC Micro (1609) 70 

2147-3 Synertek 

TMM315-1 Toshiba 



VMOS 

TS 

18 

5 

S2147-3 

S4017-3 

AMI 

AMI 

(1200) 

(1204) 

60 nsF 

TTL 

OC 

18 

5 

93470M 

Fairchild 

(1234) 



TS 

18 

5 

93471M 

t Fairchild 

(1234) 

65 nsF 

NMOS 

TS 

22 

-5,12 

4502 

EMM/Semi 


70nsF 

CMOS 

TS 

18 

5 

HM6147 

Hitachi 



NMOS 

TS 

18 

5 

9147 

AMD 



(1419) 80 


MBM2147E Fujitsu 

HM4847 Hitachi 

2147L Int^ (1419) 

IICII2147-70 Motorola (1510) 

MM2147 Nationai 

pPD2147 NEC Micro (1609) 

)iPD2147L NEC Micro 


TMM315 Toshiba 



TTL 

OC 

18 

5 

pPB2400 

N82S400 

NEC America 

Signetics 

(1678) 



TS 

18 

5 

)iPB2401 

NEC America 







N82S401 

Signetics 

(1678) 


VMOS 

TS 

18 

5 

S2147 

AMI 

(1200) 






S4017 

AMI 

(1204) 

80 nsF 

NMOS 

TS 

22 

+5,12 

)iPD410-5 

NEC MIcto 


85 nsF 

NMOS 

TS 

18 

5 

M2147 

t Intel 



MCM2147-85 Motorola (1510) 100 

|iPO41046 NEC Micro (1610) 

pPD410436 NEC M'icto (1610) 


90 nsF 

NMOS 

TS 

22 

±5,12 

pPD410^ 

NEC Micro 

(1600) 

95 nsF 

NMOS 

TS 

18 

5 

MBM2147N 

Fujitsu 


100 nsF 

NMOS 

TS 

18 


I1CII214M00 

Motorola 

(1510) 




22 

±5,12 

fiPD410-2 

NEC Micro 

(1600) 





-5,12 

4402B 

EMM/Semi 


120 nsF 

NMOS 

TS 

■18 

5 

2141-2 

EMM/Semi 



t Military Teinperature Range (-55° to 125°C) 
OC— Open Collector 


ns‘— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


2141-2 Intel (1416) 

pP04104^ NEC Micro (1610) 110 

pPD410435 NEC Micro (1610) 

4300A EMM/Semi (1230) 

(Continued) 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY-RAMs (Cont’d) 

Access 

Organi- Time No. 

zation (Max) Type Output Pins 

Static 


150 nsF NMOS TS 18 


200 nsF CMOS TS 18, 


NMOS TS 18 


250 nsF NMOS TS ' 18 


Si^ly 

Voltage Device 


(Cont’d.) 

5 4044-15 AMD 

4244-15 AMD 

2141-3 EMM/Semi 

2141-3 Intel (1418) 

2141 L-3 Intel (1418) 

PPD41Q4-3 NEC Micro (1610) 

PPD4104-33 NEC Micro (1610) 

2613-15 Signetics (1668) 

TMS4044-15 Tl 

Z6104-2 Zilog 

5 TMS4046-15 Tt 

-5,12 4402A EMM/Semi 

+5,12 4200B EMM/Semi 

|iP0410-1 NEC Micro (1600) 


4044-20 

4244-20 

2141-4 

MBM4044E 

2141-4 

2141L-4 

IM7141-2 

IM7141L-2 

M5T«)44-20 

MK4104-3 

MK4104-33 

MCM6641-20 

MCM66L41-20 

MM5257-2 

MM5257-2L 

)iPD4104-2 

PPO4104.32 

2613-20 

TMS4044-20 

TMS40L44-20 

Z6104-3 


5 TMS4046-20 Tl 

TMS40L46-20 Tl 

5 9140EC AMD 

±5,12 4200A EMM/Semi 

4200US EMM/Semi 

M4200US t EMM/Semi 

pPD410 NEC Mkro (1600) 


MK41 04-34 Mostek 

MCM6641-25 Motorola 

MCM66L41'-25 Motorola 

MM5257-25 National 

MM5257-25L National 

pPD4104-1 NEC Micro (1610) 

pPD410431 NEC Micro (1610) 

2613-25 Signetics (1668) 

TMS4044-25 Tl 

TMS40L44-25 Tl 

Z6104-4 Zilog 

TMS40L46-25 Tl 


Access 

Organi- Time 

Line zation (Max) 


Type Output Pins 


(Cont’d.) Static 


4096x1 250 nsF NMOS TS 22 


300 nsF NMOS TS 18 


AMD 

AMD 

EMM/Semi 20 

Fujitsu 

Intel (1418) 

Intel (1418) 

Intersil 
Intersil 

Mitsubishi (1432) 

Mostek 
Mostek 
Motorola 

Motorola 30 

National 

National 

NEC Micro (1610) 

NEC Micro (1610) 
Signetics (1668) 

Tl 
Tl 

Zilog 



500 nsF NMOS TS 


t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 


9140 DC AMD 

91L40DC AMD 1 550 nsF CMOS TS 

(Continued) 


ns‘— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 


Device 

Source 

(Cont’d.) 


(Cont'd.) 

M4200UM 

t EMM/Semi 

4200UM 

tEMM/Serrt 

4044-30 

AMD . 

4244-30 

AMD 

4044-3 

EMM/Semi (1228) 

MBM4044N 

Fujitsu 

IM7141-3 

Intersil 

IM7141L-3 

Intersil 

H5T4044^ 

Mitsubishi (1432) 

MK4104-5 

Mostek 

MK4104-35 

Mostek 

MK4104-86 

t Mostek 

MCM6641-30 

Motorola 

MCM66L41-30 

Motorola 

MM5257-3 

National 

MM5257-3L 

National 

;iPD4104 

NEC Micro (1610) 

^PD410430 

NEC Micro (1610) 

Z6104-5 

Zilog 

91L40CC 

AMD 

91L40CM 

tAMD 

9140CC 

AMD 

9140CM 

tAMD 

MBM6504 

Fujitsu 

HM6504-2 

tHaris (1363) 

HM6504-8 

Harris (1363) 

MK4104-6 

Mostek 

MK4104-86 

t Mostek 

HH6504-5 

Harris (1363) 

HM6543-2 

t Harris (1386) 

HM6543-9 

Harris (1386) 

4801 B 

EMM/Semi 

91L40BC 

AMD 

91L40BM 

tAMD 

9140BC 

AMD 

9140BM 

tAMD 

HM4315 

Hitachi 

MCM1 46504 

Motorola 

HM6543C-9 

Harris (1386) 

404445 

AMD 

424445 

AMD 

4044 

EMM/Semi (1228) 

L4044 

EMM/Semi (1228) 

4801 A 

EMM/Semi 

IM7141 

Intersil 

IM7141L 

Intersil 

M5T404445 

Mitsubishi (1432) 

MCM6641-45 

Motorola 

MCM66L41-45 

Motorola 

MM5257 

National 

MM5257L 

National 

261345 

Signetics (1668) 

TMS404445 

Tl 

TMS40L4445 

Tl 

nylS4046-45 

Tl 

TMS40L4645 

Tl 

91L40AC 

AMD 

giL40AM 

tAMD 

9140AC 

AMD 

9140AM 

tAMD 

TC5504-1 

Toshiba 


(Continued) 


lUI 

Is 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


IC MASTER 


MEMORY-RAMs (Cont’d) 



t Military Temperature Range (-55° to 125“C) ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range nsR— Nanoseconds at Room Temperature 


OC— Open Collector TS— Three-State OE— Open Emitter 

Bold face indicaies additionai data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MEMORY-ROMs 



Access 









Access 







1 

Organi- 

zation 

Time 

(Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Device 

Source 


Line 

Orgai- 

zation 

Tme 

(Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Device 

Source 


Line 

Dynamic 



Static 

(Confd.) 


512x8 

4 jisF 

CMOS 

TS 

24 

5 

MSM575 

OKI 



256x5 

too nsF 

TTL 

OC 

16 

5 

6210-1 

E!H 

(1466) 


512x10 

450 nsF 

PMOS 

TS 

28 

-12,5 

S8771 

AMI 




175 nsF 

HL 

OC 

16 

5 

5210-1 

tMMI 

(1466) 


1024x5 

450 nsF 

PMOS 

TS 

28 

-12.5 

S8771 

AMI 



256x8 

60nsF 

TTL 

TS 

24 

■ 5 

N82S214 

Signetics 



1024x12 

3.6 (isF 

PMOS 

TS 

28 

-12,-24 

EA3800 

EA 




70nsF 

TTL 


20 

5 

6208-1 

SN74S271 

MMI 

Tl 

(1466) 


2048x4 

1.3 psF 

PMOS 

TS 

28 

-12,5 

S8865 

AMI 
















TS , 

20 

_ 

6209-1 

SN74S371 

MMI 

Tl 

(1466) 



1.6 (isF 

PMOS 

- 

24 

-12,5 

R05-8192 

Gl 







60 





















2048x8 

1.8 juiSF 

PMOS 

TS 

24 

-12,5 

S9996 

AMI 




80 nsF 

TTI 

OC 


5 

5208-1 

tMMI 

(1466) 


4096x4 

1.8 fisF 

PMOS 

TS 

28 

■12,5 

S8996 

AMI 






TS 

20 

5 

5209-1 

tMMI 

(1466) 


Static 











TTL 

TS 

24 

5 

S82S214 

t Signetics 















TTI 

OC 



SN54S271 

tTI 



32x8 

45 nsR 

ni 

OC 

16 


SN5488A 

SN7488A 

tTI 

Tl 




95 nsF 


5 





10 




TS 


5 

SN54S371 

tTI 







Em 

5 

6230-1 

MMI 

(1466) 



100 nsF 

HL 

OC 

24 

5 

6235-1 


(1466) 








DM7488 

National 





TS 

24 

5 

6236-1 

gw 

(1466) 





m 

m 

5 , 

6231-1 


(1466) 



175 nsF 

HL 

OC 

24 

5 

5235-1 

tMMI 

(1466) 



50 nsR 

m 

OC 

16 

5 

MCM4002L 

t Motorola 






TS 

24 

5 

5236-1 

gw 

(1466) 








MCM4002P 

Motorola 




180 nsR 

TTL 

OC 

16 

5 

DM54L187A 

t National 


70 


60 nsF 

ni 

OC 

16 

5 

5230-1 


(1466) 








DM74L187A 

National 






TS 

16 

5 

5231-1 

tMMI 

(1466) 



450 nsF 

NMOS 

TS 

24 

5,12 

pPD464 

NEC Micro 




70 nsF 

TTL 

OC 

16 

5 

DM5488 

t National 




750 nsR 

PMOS 

- 

24 

±12 

MM4230 

MM5230 

National 

National 



128x8 

650 nsR 

PMOS 


24 

±12 

MM4220 

MM5220 

t National 
National 













20 


850 nsR 

PMOS 

- 

24 

-12,5 

MM4213 

MM5213 

t National 
National 




950 nsR 

PMOS 


24 

-12,5 

MM4221 

MM5221 

t National 
National 
















950 nsR 

PMOS 

- 

24 

-12,5 

MM4231 

MM5231 

MM4252 

t National 
National 
t National 




4 jisR 

PMOS 

- 

24 

-13,-27 

MM3501 

National 











256x4 

45 nsF 

m 

OC 

16 

5 

93457C 

Fairchild 









MM5253 

National 


80 







6200-1 

MMI 

(1466) 



1 ji.sF 

PMOS 

TS 

24 


MM1742 

National 






TS 

16 

5 

93467C 

6201-1 

Fairchild 

MMI 

(1466) 


256x10 

600 nsF 

PMOS 

- . 

24 

-12,5 

MK2400 

Mostek 














28 

-12,5 

MK2400 

Mostek 




50 nsF 

ni 

OC 

16 


DM74S187 

N82S226 

National 

Signetics 










5 



256x12 

1.4 ;isF 

PMOS 

-■ 

28 

-12,5 

MM4229 

MM5229 

t National 
National 






TS 

16 

5 

DM85S97 

N82S229 

National 

Signetics 


30 













320x7 

1 psF 

PMOS 

- 

24 

-12,5 

MK2300 

Mostek 











384x8 

900 nsR 

PMOS 

TS 

24 

-12,5 

MM4241 

MM5251 

t National 
National 




60 nsF 

TTL 

OC 

16 

5 

93457M 

5200-1 

DM54S187 

SN54187 

t Fairchild 

tMMI 

t National 
tTI 

(1466) 











512x4 

50 nsF 

HL 

OC 

16 

5 

93431 C 
N82S230 

Fairchild 

Signetics 


90 







SN74187 

Tl 






TS 

16 

5 

93441 C 

Fairchild 






TS 

16 

5 

93467M 

t Fairchild 









N82S231 

Signetics 









5201-1 

tMMI 

(1466) 



55 nsF 

Til 

OC 

16 

5 

DM74S270 

National 









DM75S97 

t National 




60 nsF 

TTL 

OC 

16 

5 

93431 M 

t Fairchild 




60 nsR 

TTL 

OC 

16 

5 

DM54187 

t National 


40 







6205-1 

MMI 

(1466) 








DM74187 

National 






TS 

16 

5 

93441 M 

t Fairchild 




70nsF 

TTL 

OC 

16 

5 

S82S226 

t Signetics 









6206-1 

MMI 

(1466) 





TS 

16 

5 

S82S229 

t Signetics 




70nsF 

TTI 


16 

5 

S82S230 

SN74S270 

t Signetics 

Tl 




650 nsR 

PMOS 


16 

±12 

MM4210 

MM5210 

t National 
National 


















TS 

16 

5 

S82S231 

SN74S370 

t Signetics 

Tl 


100 





24 

±12 

MM4220 

MM5220 

t National 
National 


















75 nsF 


1^ 

IB 

HBI 

5205-1 

tMMI 

(1466) 



950 nsR 

PMOS 



16 

-12,5 

MM4211 

t National 






Qi 

!■ 

5 

5206-1 

tMMI 

(1466) 








MM5211 

National 




95 nsF 

TTL 

OC 

16 

5 

SN54S270 

tTI 







24 

-12,5 

MM4221 

t National 


50 




TS 

16 

5 

SN54S370 

tTI 









MM5221 

National 




725 nsR 

PMOS 



24 



t National 




1.8 ftsR 

CMOS 

— 

16 

3-15 

MCM14524A 

t Motorola 









National 








MCM14524C 

Motorola 










(Continued) 

■1 


t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 


ns*— Nanoseconds Typical 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 


1C MASTER 1979 


1183 


jyi^^tQr SelQPtion Guide 











































































































Master Selection Guide 


1C MASTER 

MEMORY-ROMs (Cont’d) 


Access 

Organi- Tune 

zation (Max) 


Static 


Type Output P«is 


TS 






t Military Temperature Range (-55° to 125’C) 
OC-Open Collector 


Device 

Source 

(Cont’d.) 


(Cont’d.) 

MM4213 

t National 

MM5213 

National 



MM4243 

MM5243 


National 

National 


6225-1 


(1466) 


R03-2560 


Gl 


MM4240 

MM5240 

t National 
Natonal 


83432C 


Foirchitd 


93442C 


Fairchild 


N82S240 


Signetics 


N82S215 

N82S241 

Signetics 

Signetics 

DM87S95 


National 


DM87S96 


National 


93432M 

6248-1 

t Fairchild 

MMI 

(1466) 

93442M 

6249-1 

t Fairchild 

MMI 

(1466) 

3304AL-6 


Intel 


5248-1 

DM77S95 

tMMI 

t National 

(1466) 

5249-1 

DM77S96 

tMMI 

t National 

(1466) 

S82S240 

t 

Signetics 


S82S215 

S82S241 

t 

t 

Signetics 

Signetics 


6240-1 

TSSM 

(1466) 

6241-1 


(1466) 

5240-1 

t 

MMI 

(1466) 

5241-1 

t 

MMI 

(1466) 

SCP1832 

tsss 


CDP1831 

CDP1832 

HCMP1831 

HCMP1832 

tRCA 
tRCA 
t Hughes 
t Hughes 


R03-4096 


Gl 

■■ 


Access 

Organi- Time 

zation (Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Static 

512x8 

1 (isF 

PMOS 

TS 

24 

-12,5 

1 psR 

PMOS 

TS 

24 

-12,5 


Source 


(Cont’d.) 


(Cont’d.) 


1.25 psF PMOS TS 24 


512x10 500 nsF NMOS TS 24 


725 nsF PMOS - 24 


1864x12 (9x96x12) 




MM4214 t National 

MM5214 National 

MM4232 t National 
MM5232 National 

MM4233 t National 
MM5233 National 

MM4244 National 


R03-5120 Gl 



1024x4 60 nsF TTL OC • 18 

5 

6250-1 

6252-1 


(1466) 

(1466) 

TS 18 

5 

6251-1 

6253-1 


(1466) 

(1466) 

70nsF TJl - 16 

5 

N8228 


Signetics 

75 nsF HL OC 18 

5 


tMMI 

(1466) 



5252-1 

tMMI 

(1466) 

TS 18 

5 

5251-1 

tMMI 

(1466) 



5253-1 

tMMI 

(1466) 


700 nsF PMOS TS 24 


1 psF PMOS TS 24 


1 nsR PMOS TS 24 



1024x8 45 nsF HL 

OC 

24 

5 

93454C 

Fairchild 


TS 

24 

5 

93464C 

■ Fairchild 




60 nsF 

TTL 

OC . 

24 



TS 

1 

24 

70nsF 

HL 

OC 

24 



TS 

24 ! 


DM85S29 

N82S280 


DM85S28 

N82S281 


t Fairchild 


t Fairchild 


National 

Signetics 


3515 

Fairchild 

3514 

AMD 

MK2500 

Mostek 

MK2600 

Mostek 

3514 

Fairchild 

HCMP1831C t Hughes 

HCMP1832C t Hughes 

CDP1831C 

RCA 

CDP1832C 

tRCA 

SCP1832L 

tsss 


(Continued) 



90 nsF 

HL 

OC 

24 ! 



TS 

24 ! 

100 nsF 

TTL 

OC 

22 ! 




24 ! 


5286-2 tMMI 


5280-2 tMMI 


5287-2 tMMI 


5289-2 tMMI 


5281-2 tMMI 


DM75S29 t National 


DM75S28 t National 


6286-1 


(1469) 

(1469) 

(1469) 90 

(1469) 


tMMI (1469) 

tMMI (14^ 

tMMI (1469) 100 

tMMI (1469) 

tMMI (1469) 

t National 



ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

Bold face indicates adcRUonal data is provided on the page noted. 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY-ROMs (Cont’d) 


Organi- 

zation 

Access 

Time 

(Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Device 

Source 


Line 

Organt- 

zatton 

Access 

Time 

(Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Device 

Source 


Line 


Static 

(Cont’d.) 


Static 

(Cont’d.) 


. « 

1024x8 

100 nsF 

ni 

TS 

22 

5 

6287-1 

MMI 

(Cont’d.) 

(1469) 


1024x8 

850 nsF 

NMOS 

TS 

24 

±5,12 

M58730 

Mitsubishi 

(Cont’d.) 

60 






24 

5 

6281-1 

628S-1 

6285-1 

S82S281 

MMI 

MMI 

MMI 

t Signetics 

(1486) 

(1469) 

(1469) 



850 ns* 

CMOS 

TS 

24 

5 

CDP1833C tRCA 
CDP1834C tRCA 
HCMP1833C t Hughes 
HCMP1834C t Hughes 









20 

5 

6289-1 


(1469) 








SCP1834L 

tsss 













1024x9 

100 nsF 

TTL 

OC 

24 


6260-1 






175 nsF 

TTL 

OC 

22 

5 

5286-1 

tMMI 

(1469) 


5 

(1469) . 










TS 

24 


6261-1 


jgSl 







24 

5 

AM27S80C 

AMD 






5 








5280-1 

tMMI 

(1466) 

10 


150 nsF 

TTL 

OC 

24 

5 

5260-1 

tMMI 

(1469) 









5282-1 

5284-1 

tMMI 

tMMI 

(1469) 

(1469) 





TS 

24 

5 

5261-1 

tMMI 

(1469) 










1024x10 

100 nsF 

TTL 

OC 


5 

6255-1 


(1469) 

70 





TS 

22 


5287-1 

tMMI 

(1469) 












TS 

24 

5 

6256-1 


(1469) 







24 


AM27S81C 

5281-1 

AMD 

tMMI 













(1466) 



150 nsF 

TTL 

OC 

24 

5 

5255-1 

tMMI 

(1469) 









5283-1 

5285-1 

tMMI 

tMMI 

(1469) 

(1469) 





TS 

24 

5 

5256-1 

tMMI 

(1469) 










1024x12 

250 nsR 

CMOS 

TS 

18 

10 

IM6312A 

Intersil 










5289-1 

tMMI 

(1469) 








— 

5 







4-11 

HM6312A-2 

t Harris 
Harris 

(1348) 

(1348) 




250 nsF 

NMOS 

TS 

24 

5 

F68B308 

MCM68B30A 

MCM68B308 

Fairchild 

Motorola 

Motorola 

(1887) 

20 






HM6312A-9 


■■■ 









400 nsF 

CMOS 

TS 

18 

5 

IM6312 

Intersil 



0 










500 nsR 

CMOS 

TS 

18 


HM6312-2 

HM6312-9 

t Harris 
Harris 

(1348) 

(1348) 







5,12 

9208D 

AMD 




5 




275 nsF 

ni 

OC 

24 


AM27S80M 

tAMD 












5 




640 nsF 

CMOS 

TS 

18 

5 

HM6312C-9 

Harris 

(1348) 

80 




TS 

24 


AM27S81M 

tAMD 









5 




3 fisR 

PMOS 

f~ 

28 

±12 

MM52t5 

National 



C' 


300 nsF 

NMOS 

TS 

24 

5,12 

9208CC 

AMD 






o ■ 





5 psR 

PMOS 


28 

-12,5 

MM5212 

National 






NMOS 

TS 

24 


F68A308 

MK30000 

Fairchild 

Mostek 

Motorola 

(1887) 








5 



125 nsF 

TTL 

OC 

18 

5 

S82S184 

t Signetics 

(1680) 









MCM68A30A 

(1530) 





TS 

18 

5 

S82S185 

tSignetics 

(1680) 


0 

0 







MCM68A308 

MCM68A308P7 

Motorola 

Motorola 

(1530) 

(1530) 

30 


350 nsF 

NMOS 

TS 

24 

-3,5,12 

MCM6560 

NC6560 

Motorola 

Nitron 









MCM6560 

Motorola 



2048x8 

80 nsF 

HL 

OC 

24 

5 

N82S290 

Signetics 










NC6560 

Nitron 






TS 

24 

5 

N82S291 

Signetics 





350 ns* 

CMOS 

TS 

24 

10 

HCMP1833 

HCMP1834 

CDP1833 

t Hughes 
t Hughes 
tRCA 




110 nsF 

TTL 

OC 

24 

5 

6275-1 


(1469) 


isife'^r 












TS 

24 

5 

6276-1 


(1469) 

90 








CDP1834 

tRCA 




120 nsF 

HL 

OC 

24 

5 

5275-1 

tMMI 

(1469) 









SCP1834 

tsss 






TS 

24 

5 

5276-1 

tMMI 

(1469) 




400 nsF 

NMOS 

TS 

24 


ER2308AC 

EA8308AC 

EA 

EA 













5 




125 nsF 

VMOS 

TS 

24 

5 

S4216B-1 

S4216D-1 

AMI 

AMI 

(1209) 


> 

a 






5,12 

9208BC 

9208BM 



40 



















150 ns* 

PL 

OC/HL 

24 

ma 

SBP9818C 

Tl 



o 

s 


450 nsF 

NMOS 

TS 

24 

5 

2607 

Signetics 









SBP9818M 

tTI 



lU 







2608-1 

Signetics 




200 nsF 

VMOS 

TS 

24 

5 

S4216B-2 

AMI 

(1209) 


s 






■ +5,12 

8308 

AMD 









S4216D-2 

AMI 









2308 

2608 

8308 

Intel 

Intel 

Intel 




300 nsF 

NMOS 

TS 

24 

5,12 

921 6C 

AMD 


100 















5 

2600-1 

Signetics 










pPD2308 

NEC Micro 








SY2316B-3 

Synertek 










TMS4700 

Tl 




350 nsF 

NMOS 

TS 

24 

5 

921 8C 

AMD 





500 nsF 

NMOS 

TS 

24 

5 

F6830 

F68308 

HN46830 

Fairchild 

Fairchild 

(1887,1889) 

Hitachi 

50 







R03-9316C 

MK34000-3 

MCM68A316A 

MCM68A316E 

G1 

Mostek 

Motorola 

Motorola 

(1530) 


1 


550 nsF 

NMOS 

TS 

24 

5 

EA2308AL 

EA8308AL 

2608 

EA 

EA 

Signetics 









2616-1 

2617-1 

Signetics 

Signetics 

(1670) 

110 

■ 










350 ns* 

PL 


n 








575 nsF 

NMOS 

TS 

24 

5 

MM4242 

National 




24 

5 

SBP8316C 

Tl 



■ 


600 nsF 

NMOS 

TS 

24 

+5,12 

MSM3770A 

OKI 

(Continued) 








SBP8316M 

tTI 

(Continued) 


■ 


t Military Temperature Range (-55° to 125°C) ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range nsR— Nanoseconds at Room Temperature 

OC— Open Collector TS— Three-State OE— Open Emitter 
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Master Selection Guide 


iC MASTER 

MEMORY-ROMs (Cont’d) 


Access 

Organi- Time 

ration (Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Device 

Source 

Static 

(Cont’d.) 

2048x8 

400 nsF 

NMOS 

TS 

24 

5 

921 6BC 

921 6BM 

(Cont'd.) 

AMD 

tAMD 

450 nsF 

CMOS 

TS 

24 

5 

CM3200 

Supertex (1706) 


NMOS 

TS 

24 

5 

921 7BC 

AMD 


450 ns* CMOS TS 24 
500 nsF NMOS TS 24 


525 nsF NMOS TS 24 
550 nsF NMOS TS 24 


600 nsF 

NMOS 

TS 

24 


PMOS 

- 

24 

800 nsF 

NMOS 

TS 

24 

850 nsF 

NMOS 

TS 

24 

950 nsF 

PMOS 

- 

24 

1 jisF 

NMOS 

TS 

24 

1.35 nsF 

PMOS 

- 

24 

2048x10 500 nsF 

NMOS 

TS 

28 




40 


t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 


I9217BM tAMD 


9218BC AMD 
921 8BM tAMD 


Organi- 

zation 

Access 

Time 

(Max) 

Type 

Output 

No. 

Pins 

Supply 

Voltage 

Device 

Source 

Static 

(Cont’d.) 

2048x10 

500 nsF 

NMOS 

TS 

40 

5 

RO3-9502 

(Cont'd.) 

Gl 

4096x4 

550 nsF 

NMOS 

TS 

24 

5 

SY4600 

Synertek 


600 nsF 

PMOS 

- 

24 

-12,5 

MK28000 

Mostek 


1 ]usF 

NMOS 

TS 

24 

5 

R03-16384 

Gl 

4096x5 

450 nsF 

NMOS 

TS 

22 

5 

2620 

Signetics 

4096x8 

300 nsF 

NMOS 

TS 

24 


9232C 



(1215,1806) 

(1215,1806) 


EA8316EC EA 

3516 Fairchild 

R03-8316B Gl 

R03-9316B Gl 

231 6E Intel 

2616 Intel , 

2616-11 Intersil 

MIC2316E Maruman 

MK34000^ tMostek 
MM2316A National 

HPD2316A NEC Micro 

jrPD2316E NEC Micro (1633) 

R2316B Rockwell 

M2316 SGS 

SAB8316 Siemens 

2616 Signetics (1670) 

2617 Signetics 


SY2316B Synertek 

TMM331A Toshiba 

TMM334 Toshiba 

SCM5316 SSS 



(1215,1806) 


F68316 Motorola 

2600 Signetics 

MCM6832 Motorola 

EA8316EL EA 

921 7AC AMD 

9217AM tAMD 
MK31000-3 Mostek 


SY8316A Synertek 

MCM6832 Motorola 

EA2316E EA 

MK28000 Mostek 

MCM6590 Motorola 

NC6590 Nitron 

R03-8316A Gl 

R03-9316A Gl 

231 6A Intel 

M58731 Mitsubishi 

EA4900C EA 

MSM3870 OKI 

EA4900L EA 


R03-9500 Gl 


600 nsF NMOS TS 28 


850 nsF NMOS TS 24 


8192x8 250 nsF NMOS TS 24 


300 nsF NMOS TS 24 


350 nsF NMOS TS 24 


VMOS TS 24 


450 nsF NMOS TS 24 


550 nsF CMOS TS 24 
28 


800 nsF NMOS TS 28 


16384x4 450 nsF NMOS TS 22 


16384x8 450 nsF NMOS TS 28 


RO3-9501 Gl 

(Continued) 


ns*— Nanoseconds Typical nsF— Nanoseconds over Full Tempen 

TS— Three-State 

Bold face indicates additional data is provided on the page noted. 


Full Temperature Range 


R03-9332C Gl 
MCM68A332 Motorola 
MCM6eA332P2 Motorola 


EA3200 EA 


I 


9232BC 

AMD 


9232BM 

tAMD 


9233BC 

AMD 



tAMD 


S68332 

AMI 

(1216) 

EA2332C 

EA 


R03-9332B 

Gl 


MIC2332 

Maruman 


M58333 

Mitsubishi 


MM5235 

National 


pPD2332 

NEC Micro 

(1637) 

R2332 

Rockwell 


SAB8332 

Siemens 


2632 

Signetics 

(1672) 

ROM4732 

SMC 


SY2332 

Synertek 


TMS4732 

Tl 


TMM333 

Toshiba 


HN46532-3 

Hitachi 


R03-9332A 

Gl 


MK36000-4 

Mostek 


MCM68B364 

Motorola 


2364 

Intel 


MCM68A364 

Motorola 

(1530) 

MCII68A364P3 

Motorola 

(1530) 

S4264 

AMI 

(1212) 

R03-9364B 

Gl 


pPD2364 

NEC Micro 

(1640) 

2664 

Signetics 

(1674) 

SY2364 

Synertek 


HM6388 

t Harris 

(1352) 

Hiyi6389 

t Harris 

(1354) 

MM4235 

t National 


MM5235 

National 


2666 

Signetics 


26128 

Signetics 




nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MASTER SELECTION GUIDE 


MEMORY-Shift Registers 


Bits 

Per 

Register 

No. 

of 

Reg. 

Oper- 

ation 

Process 

Frequency 

(Hz- 

Spec) 

Supply 

Voltage 

Device 

Source 

Line 

Bits 

Per 

Regisler 

No. 

of 

Reg. 

Oper- 

ation 

Dynamic 

> 


Dynamic 


4 

SS 

PMOS 

3.0 M 

-28 

EA1208 

EA 


512 

1 

SS 

32 

4 

SS 

PMOS 

1.0 M 

-28 

EA1201 

EA 









3.0 M 

-28 

EA1200 

EA 





64 

1 

SS 

PMOS 


-14,-28 

EA1203 

EA 









3.0 M 

-14,-28 

EA1202 

EA 






2 

SS 

PMOS 


-14 

HD3213 

Hitachi 



2 

SS 






-14,9 

HD3214 

Hitachi 








10.0 M 

-17 

HDSR2164 

Hughes 






3 

SS 

PMOS 

0.1 M 

-14 

HD3214 

Hitachi 






4 

SS 

PMOS 


-12,5 , 

TMS3417 

Tl 

10 









±5 

HD3508 

Hitachi 





72 

3 

SS 

PMOS 

5.0 M 

+5 

HD3523 












HD3524 

IIQHIH 





80 , 

4 

SS 

PMOS 

2.5 M 

-12,5 

MK1007 

Mostek 









5.0 M 

-12,5 

TMS3409 

Tl 





100 

2 

SS 

PMOS 

1.0 M 

±5 














miHH 









2.0 M 

±5 

1406 

tAMD 


1024 

1 

SS 







1407 

tAMD 











1506 

AMD 

20 










1507 

AMD 









2.5 M 

-12,5 

MM4006 

t National 











MM5006 

National 





128 

2 

SS 

PMOS 

5.0 M 

+5 

HD3509 

Hitachi 





200 

1 

SS 

CMOS 

2.5 M 

3-15 

CD4062A ■ 

tRCA 








PMOS 

1.0 M 

-28 

EA1221 

EA 






n 

SS 

PMOS 

1.0 M 

-28 

EA1205 

EA 






H 



2.5 M 

±5. 

HD3510 

Hitachi 









3.0 M 

-14 

EA1204 

EA 






Ei 

SS 

PMOS 

2.5 M 

-14 

EA1210 

EA 

30 





El 

SS 

PMOS 

2.5 M 

+5 

SY1402B 

Synertek 











SY1402BR 

Synertek 






H 



3.0 M 

+5 

HDSR1026 

Hughes 






H 





M58502 

Mitsubishi 






H 



5.0 M 


1402AC 

AMD 











1402AM 

tAMD 











HD3502 

Hitachi 











1402A 

Intel 



2 

SS 







MM1402A 

National 











1402 

Nortec 

40 










1402A 

Nortec 






H 





SY1402A 

Synertek 






H 





SY1402AR 

Synertek 






H 





AM2802C 

AMD 






H 





AM2802M 

tAMD 











SY2802 

Synertek 





32-678 

2 

SS 

PMOS 

2.5 M 

-12,5 . 

MM4104 

t National 











MM5104 

National 





455 

2 

SS 

CCD 

20.0 M 

17 

CCD321 

Fairchild 






m 

SS 



+5 

1405A 

AMD 

50 





■ 


m 



1405A 

Intel 






■ 


■ 



MM4016 

t National 






■ 


■ 



MM5016 

National 






■ 


■ 




tAMD 






■ 






tAMD 






■ 


■ 



HU 

(Continued) 






Frequency 

(Hz- 

Process Spec) 


PMOS 3.0 M 


4.0 M 


5.0 M 


PMOS 2.5 M 


Supply 

Voltage 


Device 


-14 


+5 


±5 


-27 


±5 


EA1212 

AM2805C 

AM2807C 

HD3505 

EA1206 

SY1403B 


Source Line 

(Cont’d.) 


EA 

AMD 

AMD 


(Cont’d.) 


Hitachi 

EA 

Synertek 


60 


3.0 M 

, +5 

M58503 

MitsubisN 



1403AC 

AMD 



1403AM 

•tAMD 



HD3503 

Hitachi 



1403A 

Intel 



MM1403A 

National 



1403A 

Nortec 



SY1403A 

Synertek 


+5 

HDSR1025 

Hughes 

10.0 M 


AM2803C 

AMD 



AM2803M 

tAMD 

■m 


SY2803 . 

Synertek 



2405 Intel 

SY2405 Synertek 


AM2806M tAMD 

AM2808M tAMD 

M58504 Mitsubishi 

2512 Nortec 


AM2806C AMD 

AM2808C; AMD 

2512 Nortec 


1404AC AMD 

1404AM tAMD 

HD3504 Hitachi 

1404A Intel 

MM1404A National 

MM5024A National 

1404A Nortec 

5 

SY1404A Synertek 


HDSR1024 Hughes 

Ml 30 SGS 


AM2804C AMD 

AM2804M tAMD 

SY2804 .Synertek 

NMOS 1.0 M 5 

AM2401 AMD 

2401 Intel 

SY2401 Synertek 

2.0 M 5 


2.5 M 5 

SY2401-1 Synertek 

PMOS 2.0 M -12,5 

MM4025 tAMD 

MM4026 tAMD 

MM4025 t National 

MM4026’ t National 

2.5 M -12,5 

MM5025 National 

MM5026 National 

4.0 M -10.5,5 

AM2825M tAMD 

AM2826M tAMD 

6.0 M -10.5,5 

AM2825C AMD 

AM2826C AMD 

SY2825A Synertek 

SY2826A Synertek 


90 



110 


(Continued) 


t Military Temperature Range (-55’ to 125"C) SS = Serial In, Serial Out PP = Parallel In, Parallel Out 

* Typical Values 
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Master Selection Guide 


1C MASTER 

MEMORY-Shift Registers (Cont’d) 


Bits No. 


Frequency 


Per of Oper- 


(Hz- 

Supply 

Register Reg. atkxi 

Process 

Spec) 

Voltage 

Dynamic 

1024 2 SS 

PMOS 

8.0 M 

+5 


(Cont’d.) 



(Cont’d.) 

HDSR2048 

Hughes 

MM4027 

tAMD 

MM4027 

t National 

MM5027 

National 

AM2827M 

tAMD 


Bits No. 


Frequency 


Per of 

Oper- 

(Hz- 

Supply 

Register Reg. 

ation 

Proeess Spec) 

Voltage 

Static 


Bipolar 25 M 


4096 4 

PP 

CCD 

5.0 M 

+5,12 

CCD460 

Fairchild 

65536 1 

SS 

CCD 

25 M 

+5,12 

F464 

TMS3064 

Fairchild (1276) 

Tl 


Static 


SN54L95 

Tl 

SN54L99 

tTI 

SN74L99 

Tl 

SN74L95 

Tl 

375A/C 

Teledyne S 

375B/M 

Teledyne S 

93L00C 

tAMD 

93L00M 

tAMD 

DM54L95 

t National 

DM74L95 

National 


Fairchild 
t Fairchild 
Mitsubishi 
Mitsubishi 
Motorola 
t Motorola 
Raytheon 
t Raytheon 
Signetics 
tSignetics 
Signetics 
t Signetics 


t MiBtary Temperature Range (-55° to 125°C) 
* Typical Values 


RC8271 Raytheon 

RM8271 t Raytheon 
74LS295A Signetics 

9LS95BC Raytheon 

9LS95BM t Raytheon 

54LS95B t Raytheon 

74LS95B Raytheon 


SN54194 tAMD 

SN74194 AMD 

SN54LS194A fAMD 

SN74LS194A AMD 

5495 t Fairchild 

7495 Fairchild 

54178 t Fairchild 

74178 Fairchild 

54179 t Fairchild 

74179 Fairchild 

(Continued) 


SS = Serial In, Serial Out 

Bold face Indicates additional data is provided on the page noted. 


(Cont’d.) 



(Cont’d.) 

54194 

t Fairchild 

74194 

FairchUd 

ZN5495A 

t Ferranti 

ZN7495A 

Ferranti 

ZN54194 

t Ferranti 

ZN74194 

Ferranti 

HD74194 

Hitachi 

HD74LS194A 

Hitachi 

MC54194 

t Motorola 

MC74194 

Motorola 

DM5495 

t National 

DM7495 

National 

DM54194 

t National 

DM74194 

National 

MPB74LS194 

NEC America 

9LS395C 

Raytheon 

9LS395M 

t Raytheon 

54LS395 

tRaytheon 

74LS395 

Raytheon 

5495A 

tSpelks 

7495A 

Signetics 

74LS95B 

Sigietics 

54194 

tSignetics 

74194 

Signetics 

74LS194 

Signetics 

SN5495A 

tTI 

SN7495A 

Tl 

SN54LS95B 

tTI 

SN74LS95B 

Tl 

SN54178 

tTI 

SN74178 

Tl 

SN54179 

tTI 

SN74179 

Tl 

SN54194 

Tl 

SN74194 

Tl 

SN54LS194A 

tn 

SN74LS194A 

n 

SN54195 

tAMD 

SN74195 

AMD 

SN54LS195A 

tAMD 

SN74LS195A 

AMD 

9LS95C 

FaircMd 

9LS95M . 

t Fairchild 

54LS95B 

t Fairchild 

74LS95B 

Fairchild 

9LS194C 

Fairchild 

9LS194M 

t Fairchild 

54LS194A 

Fairchild 

74LS194A 

FaircMd 

9LS195C 

Fairchild 

9LS195M 

t Fairchild 

54195 

t Fairchild 

74195 

Fairchild 

54LS195A 

t Fairchild 

74LS195A 

Fairchild 

9LS295C 

FairchSd 

9LS295M 

t Fairchild 

54LS295A 

t Fairchild 

74LS295A 

Fairchild 

9LS395C 

Fairchild 

9LS395M 

tFairct^ 

54LS395 

t Fairchild 

74LS395 

Fairchild 

9300C 

Fairchild 

9300M 

t Fairchild 

HD74195 

Hitachi 


(Conbnued) 


PP = Parallel In, Parallel Out 
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MASTER SELECTION GUIDE 


MEMORY-Shift Registers (Cont’d) 


Bits No. Frequency 

Per of Oper- (Hz- 

Flegister Reg. ation Process Spec) 


Static 


1 PP Bipolar 30 M 


(Cont’d.) 




Bits No. 


Frequency 


Per of 

Oper- 

(Hz- 

Sifjply 

Register Reg. 

ation 

Process Spec) 

Voltage 

Static 



(Cont'd.) 

HD74LS195A 

Hitachi 

SN54LS95B 

t Motorola 

SN74LS95B 

Motorola 

SN54LS194A 

t Motorola 

SN74LS194A 

Motorola 

MC54195 

t Motorola 

MC74195 

Motorola 

SN54LS195A 

t Motorola 

SN74LS195A 

Motorola 

SN54LS295A 

t Motorola 

SN74LS295A 

Motorola 

SN54LS395 

t Motorola 

SN74LS395 

Motorola 

DM5495 

tNsKional 

DM7495 

National 

DM54195 

t National 

DM74195 

National 

DM8300 

National 

DM9300 

t National 

|iPB74195 

NEC America 

|iPB74LS195 

NEC America 

|iPB74LS295 

NEC America 

)iPB74LS395 

NEC America 

9LS194AC 

Raytheon 

9LS194AM 

t Raytheon 

SN54LS194A 

t Raytheon 

SN74LS194A 

Raytheon 

9LS195AC 

RaySieon 

9LS195AM 

t Raytheon 

54LS195A 

t Raytheon 

74LS195A 

Raytheon 

9LS295AC 

Raytheon 

9LS295AM 

t Raytheon 

54LS295A 

t Raytheon 

74LS295A 

Raytheon 

54195 

t Signetics 

74195 

Signetics 

54LS195A 

t Signetics 

74LS195A 

Signetics 

74LS395 

Signetics 

S9300 

Signetics 

SN54195 

tTI 

SN74195 

Tl 

SN54LS195A 

tTI 

SN74LS195A 

Tl 

SN54LS295B 

tTI 

SN74LS295B 

Tl 

SN54LS395A 

tTI 

SN74LS395A 

Tl 

MC5495A 

t Motorola 

MC7495A 

Motorola 

AM25LS194AC 

AMD 

AM25LS194AM tAMD 

MC4012 

Motorola 

MC4312 

t Motorola 

25LS194AC 

Raytheon 

25LS194AM 

t Raytheon 

25LS195AC 

Raytheon 

25LS195AM 

t Raytheon 

9300C 

Fairchild 

9300M 

t Fairchild 

N82S70 

Signetics 

N82S71 

t Signetics 

74S178 

Signetics 

74S179 

Signetics 


(Continued) 



(Cont’d.) 


93H00C 

93H00M 

93H72C 

93H72M 

(Cont'd.) 

t Fairchild 
t Fairchild 

Fairchild 
t Fairchild 

SN54S194 

tAMD 

SN74S194 

AMD 

SN54S195 

tAMD 

SN74S195 

AMD 

93S00C 

Fairchild 

93S00M 

t Fairchild 

54S194 

t Fairchild 

74S194 

Fairchild 

74S194 

Signetics 

74S195 

Signetics 

SN54S194 

III 

SN74S194 

Tl 

SN54S195 

tTI 

SN74S195 

Tl 

95H00C 

Fairchild 

F10000C 

Fairchild 

F95000 

Fairchild 

MC10141 

Motorola 

MCI 0541 

t Motorola 

10141 

Signetics 

FI 01 41 

Fairchild 

5494 

t Fairchild 

7494 

Fairchild 

ZN5494 

t Ferranli 


HD2533 

Hitachi 

MC5494 

t Motorola 

MC7494 

Motorola 

5494 

Signetics 

7494 

Signetics 

SN5494 

tTI 

SN7494 

Tl 

MCI 694 

t Motorola 

MC686 

Motorola 

F4035BM 

t Fairchild 

F40194BM 

t Fairchild 

F40195BM 

t Fairchild 

HD14035B 

Hitachi 

MC14035BC 

Motorola 

CD4035BC 

National 

MM54C195 

t National 

HPD4035B 

NEC America 

MSM4035 

OKI 

SCL4035BE 

tsss 

CD4035BE 

RCA 

SCL4035B 

sss 

CM4035AE 

Solitron 

TC4035 

Toshiba 

F4035BC 

Fairchild 

F40194BC 

Fairchild 

F40195BC 

Fairchild 

S1L4035B 

t Mitel 

SIL4035BE 

■Mitel 

MC14035BA 

t Motorola 

CD4035BM 

t National 

MM74C195 

National 

CD4035B 

tRCA 

CM4035A 

t Solitron 


(Continued) 


t Military Temperature Range (-55° to 125°C) 
* Typical Values 


SS = Serial In, Serial Out 


PP = Parallel In, Parallel Out 
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1C MASTER 

MEMORY-Shift Registers (Cont’d) 


Bits No, Frequency 

Per of Oper- (Hz - 

Line Register Reg. ation Process Spec) 


Static 


CMOS 3M 


4M 

7M 


1 PP Bipolar 15 M 


1 PP Bipolar 10 M 


ZN7496 

Ferranti 

HD7496 

Hitachi 

M53296 

Mitsubishi 

M54403 

Mitsiaiishi 

MC5496 

t Motorola 

MC7496 

Motorola 

C)M5496 

t National 

DM7496 

National 

5496 

tSignetics 

7496 

Signetics 

54LS96 

Signetics 

74LS96 

Signetics 

SN5496 

tTI 

SN7496 

Tl 

SN54LS96 

tTI 

SN74LS96 

Tl 

CM4006AE 

Solitron 

CM4006AD 

t Solitron 

F4006BC 

Fairchild 

CD4006AC 

National 

^iPD4006 

NEC America 

CD4006BE 

RCA 

CM4006A 

t Solitron 

CM4006AE 

Solitron 

F4006M 

t Fairchild 

CD4006A 

t National 

CD4006B 

tRCA 

SCL4006B 

tsss 


(Continued) 



PS Bipolar 14 M 


t Matery Temperature Range (-55° to 125°C) 
* Typical Values 


SS = Serial In, Serial Out 

BoW face imficates additkxurt data is provided on the page noted. 


PP = Parallel In, Parallel Out 
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MEMORY-Shift Registers (Cont’d) 


Bits No. Frequency 

Per of Oper- (Hz - 

Register Reg. atkm Process Spec) 


Static 

8 1 PS Bipolar 20 M 


(Cont’d.) 

(Confd.) 


ZN74165 Ferranti 

M53365 Mitsubishi 

MC54165 t Motorola 



Bits No. Frequency 

Per of Oper- (Hz- Su| 

Line Register Reg. ation Process Spec) Vo 

Static 

8 1 SP Bipotar 25 M 5 


MC74165 

Motorola 

DM54165 

t National 

DM74165 

National 

54165 

t Signetics 

74165 

Signetics 

SN54165 . 

tTl 

SN74165 

Tl 

74LS165 

Fairchild 

54166 

t Fairchild 

74166 

Fairchild 

ZN54166 

t Ferranti 

ZN74166 

Ferranti 

HD74166 

Hitachi 

M53366 

Mitsubishi 

SN54LS165 

t Motorola 

SN74LS165 

Motorola 

DM54166 

t National 

DM74166 

National 

54166 

t Signetics 

74166 

Signetics 

SN54LS165 

tTl 

SN74LS165 

Tl 

SN54166 

tTl 

SN74166 

Tl 

SN54LS166 

tTl 

SN74LS166 

Tl 

DM54L164A 

t National 

DM74L164A 

National 

SN54L164 

tTl 

SN74L164 

Tl 

SN54164 

tAMD 

SN74164 

AMD 

SN54LS164 

tAMD 

SN74LS164 

AMD 

54164 

t Fairchild 

74164 

Fairchild 

54LS164 

t Fairchild 

74LS164 

Fairchild 

ZN54164 

t Ferranti 

ZN74164 

Ferranti 

HD74164 

Hitachi 

HD74LS164 

Hitachi 

M53364 

Mitsubishi 

SN54LS164 

t Motorola 

SN74LS164 

Motorola 

DM7570 

t National 

DM8570 

National 

DM64164 

t National 

DM74164 

National 

DM54LS164 

t National 

DM74LS164 

National 

|iPB74164 

NEC America 

|iPB74LS164 

NEC America 

9LS164C 

Raytheon 

9LS164M 

t Raytheon 

54LS164 

t Raytheon 

74LS164 

Raytheon 

54164 

t Signetics 

74164 

Signetics 

54LS164 

t Signetics 

74LS164 

Signetics 

SN54164 

tTl 


(Continued) 


350 M 

SS Bipolar 3 M 



Device 

Source 

(Cont’d.) 


(Cont’d.) 

SN74164 

Tl 

SN54LS164 

tTl 

SN74LS164 

Tl 

TD3503 

Toshiba 

AM25LS164C 

AMD 

AM25LS164M 

tAMD 

FI 0041 

Fairchild 

SN54L91 

tTl 

SN74L91 

Tl 

DM54L91 

t National 

DM74L91 

National 

5491 

t Fairchild 

7491 

Fairchild 

ZN5491 

t Ferranti 

ZN7491 

Ferranti 

HD2524 

Hitachi 

M5391 

Mitsubishi 

M53291 

Mitsubishi 

MC5491A 

t Motorola 

MC7491A 

Motorola 

SN5491A • 

t National 

SN7491A 

National 

pPB7491 

NEC America 

9LS91C 

Raytheon 

9LS91M 

t Raytheon 

54LS91 

t Raytheon 

74LS91 

Raytheon 

5491 

t Signetics 

7491 

Signetics 

SN5491A 

tTl 

SN7491A • 

Tl 

SN54LS91 

tTl 

SN74LS91 

Tl 

TD3491 

Toshiba 

N8276 

Signetics 

MC14034BC 

Motorola 

SCL4034BE 

SSS 

CM4034AE 

Solitron 

HD14034B 

Hitachi 

MC14034BA 

Motorola 

CD4034BC 

National 

CD4034BM 

National 

pPD4034 

NEC America 

CD4034B 

tRCA 

SCL4034B 

tsss 

CM4034A 

t Solitron 

TC4034 

Toshiba 

F4014BC 

Fairchild 

F4021BC 

FaircNld 

CM4014A 

t Solitron 

TP4021A 

Tl 

HD14021B 

Hitachi 

MCI 4021 BC 

Motorola 

CD4014AC 

National 

004021 AC 

National 

)iPD4014 

NEC America 

(1PD4021 

NEC America 

CD4014BE 

RCA 

CD4021BE 

RCA 

SCL4014BE 

SSS 


(Continued) 


90 3 


t Military Temperature Range {-55“ to 125°C) 
* Typical Values 


SS = Serial In, Serial Out 


PP = Parallel In, Parallel Out 
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1C MASTER 

MEMORY-Shift Registers (Cont’d) 


Bits No. 

Per of 

Oper- 


Frequetwy 

(Hz- 

Supply 

Register Reg. 

ation 

Process 

Spec) 

Voltage 

Static 

8 1 

PS 

CMOS 

2.5 M 

3-15 


3 M 3-15 


5M 3-15 


SP CMOS 5.5 M 3-15 


SS CMOS 2.5 M 3-15 


2 SS Bipolar 10 M 5 


15 M 5 


20 M 5 


10 

PP 

Bipolar 

25 M 


SP 

Bipolar 

25 M 



16 2 SS CMOS 2M 5-10 


PMOS 2 M -12,5 


4 SS PMOS 2M -12,5 


t Mtftary Temperature Range (-55° to 125°C) 
* Typical Values 


Device 

Source 

(Cont’d.) 


(Cont’d.) 

SCL4021BE 

SSS 

CM4018AE 

Solitron 

CM4021AE 

Solitron 

TC4014 

Toshiba 

TC4021 

Toshiba 

TP4014A 

Tl 

F4014BM 

t Fairchild 

F4021BM 

t Fairchild 

SIL4014B 

t Mitel 

SIL4014BE 

Mitel 

SIL402ie 

t Mitel 

SIL4021BE 

Mitel 

MC14014BA 

t Motorola 

MC14021BA 

t Motorola 

CD4014AM 

1 National 

CD4021AM 

t National 

CD4014B 

tRCA 

CD40218 

tRCA 

SCL4014B 

tsss 

SCL4021B 

tsss 

CM4014A 

t Solitron 

CM4021A 

t Solitron 

MM54C165 

t National 

MM74C165 

National 

MM54C164 

t National 

MM74C164 

National 

MC14094BA 

t Motorola 

MC14094BC 

Motorola 

pPD4094B 

NEC America 

CD4094B 

tRCA 

CD4094BE 

RCA 

SCL4094B 

tsss 

SCL4094BE 

SSS 

93L28C 

AMD 

93L28M 

tAMD 

93L28C 

Fairchild 

93L28M 

t Fairchild 

MC8328 

Motorola 

MC9328 

t Motorola 

RC8277 

Raytheon 

■RM8277 

t Raytheon 

N8277 

Signetics 

9328C 

AMD 

9328M 

tAMD 

9328C 

Fairchild 

9328M 

t Fairchild 

RC8274 

Raytheon 

RM8274 

t Raytheon 

N8274 

Signetics 

S8274 

t Signetics 

RC8273 

Raytheon 

RM8273 

t Raytheon 

N8273 

Signetics 

S8273 

t Signetics 

HSSR0321 

t Hughes 

HSSR0351 

t Hughes 

SS5-8211 

Gl 

SS5-8212 

Gl 

SS6-8211 

tGI 

SS6-8212 

tGI 

SL5-4016 

Gl 


Bits No. 


Frequency 


Per of 

Oper- 

(Hz- 

Supply 

Register Reg. 

ation 

Process Spec) 

Voltage 

Static 


Source 


(Cont’d.) 


24 4 

SS 

CMOS 

2.5 M 

5-16 

MS618 

tRTC 


SS 

PMOS 

1 M 

-12,5 

SL5-4025 

Gl 






SL6-4025 

tGI 

30 1 

SS 

CMOS 

1M 

3-15 

MD4330B 

Mitel 






MD4330BE 

Mitel 


SS PMOS 1.5 M 


SS PMOS 1 M 


1 SP PMOS 0.25 M 


555- 1032 Gl 

556- 1032 tGI 


SL54032 Gl 
SL64032 tGI 


3348 Fair 

3349 Fair 



EA1013 


EA1012 

EA 

F4031BC 

Fairchild 

CD4031BE 

RCA 

F4031BM 

t Fairchild 

CD4031B 

tRCA 

F4557BM 

t Fairchild 

MC1455BC 

Motorola 

CD4031BC 

National 

CD4031BM 

t National 

F4557BC 

Fairchild 

MC14557BA 

t Motorola 

MS612 

RTC 

TDC1005J 

TRW 

MC14517BC 

Motorola 

pPD4517B 

NEC America 

SCL4517 

SSS 

MC14517BA 

t Motorola 

SL5-2064 

Gl 

SL6-2064 

tGI 

F4731BC 

Fairchild 

F4731BM 

t Fairchild 

3342 

Fairchild 

EA1009 

EA 

3341 C 

Fairchild 

3341 M 

t Fairchild 

MM4052 

National 

MM5052 

National 

EA1008 

EA 

SR5015-80 

SMC 

M142 

SGS 

3347 

AMD 

3347 

Fairchild 

3357-2 

Fairchild 

AM2847M 

tAMD 

TMS3120 

Tl 

AM2847C 

AMD 


(Continued) 


SS = Serial In, Serial Out 

I face indicates additional data is provided on the page noted. 


PP = Parallel In, Parallel Out 
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MASTER SELECTION GUIDE 


MEMORY-Shift Registers (Cont’d) 


Bits No. Frequency 

Per of Oper- (Hz - Supply 

Register Reg, ation Process Spec) Voltage 


Device 


Source 


Bits No. Frequency 

Per of Oper- , (Hz - Supply 

Register Reg. ation Process Spec) Voltage 


Source 


Static 


80 


64,72.80 


96 


100 


128 


16-128 1 


132 


133 


125-144 


144 


256 


SS 


(Cont’d.) 


SS PMOS 


(Cont'd.) 


4M 


-12,5 


3357-1 


Fairchild 


SS PMOS 1.5 M 


-12,5 


MM5054 


National 


SS NMOS 1 M 


SR5015-81 

SR5018 


SMC 

SMC 


SS PMOS 2.5 M 


-12,5 


TMS3126 T1 


SS PMOS 2.5 M 


-12,5 


AM2896M tAMD 


3M 


-12,5 


AM2896C AMD 


SS PMOS 1.5 M 


-14,12 


EA1005 


EA 


3M 


-14,12 


EA1004 


EA 


SS PMOS 1.6 M 


-12,5 


MM4053 

MM5053 


National 

National 


2M 


-12,5 


SL5-C2100 G1 


2.5 M 


-12,5 


TMS3127 


SS PMOS 2.2 M 


-12,5 


MM5061 


National 


20-100 2 SS PMOS 2.51 


-12,5 


MM4007 


National 


SS CMOS 5 M 


MS625 


RTC 


SS PMOS 1 M 


-12,5 


MK1002 

MK1002 

SL5-2128 


AMD 

Mostek 

Gl 


1,5 M 


-12,5 


MM5060AA National 


2M 


-12,5 


AM2809M 

AM2810C 

AM2810M 

TMS3114 

SL5-C2128 

TMS3114 


tAMD 

AMD 

tAMD 

AMD 

Gl 

Tl 


2.5 M 


-12,5 


AM2809C 

AM2814C 

AM2814M 

TMS3128 


AMD 

AMD 

tAMD 

Tl 


SS PMOS 1 M 


-12,5 


MM4055 t National 


1.5 M 


-12,5 


MM5055 


National 


2.5 M 


-12,5 


AM2855 

AM4055 

AM5055 


AMD 

tAMD 

AMD 


SS CMOS 1.5 M 


3-15 


MC14562BC Motorola 


3M 


3-15 


MC14562BA t Motorola 


SS PMOS 1.5 M 


-12,5 


MM5060AB National 


2.5 M 


-12,5 


TMS3129 Tl 


SS PMOS 1.5 M 


-12,5 


MM5060AC National 


.2M 


-12,5 


TMS3113 Tl 


2.5 M 


-12,5 


TMS3130 Tl 


SS NMOS 1 M 


SR5015-133 

SR5017 


SMC 

SMC 


1-134 4 SS NMOS 1 M 


SR5015 


SMC 


SS PMOS 1.5 M 


-12,5 


MM5060 


National 


SS PMOS 1.5 M 


-12,5 


MM5060AD National 


2.5 M 


-12,5 


TMS3132 


Tl 


SS Bipolar 30M 


TDC1006J TRW 


PMOS 1 M 


-12,5 


MM4056 t National 


(Continued) 


Static 


256 


480 


512 1 


20 


254688 


266500 


30 


290560 


40 


50 


(Cont’d.) 


SS PMOS 


1.5 M 


(Cont’d.) 


-12,5 


MM5056 


National 


2.5 M 


-12,5 


AM2856 

AM4056 

AM5056 


AMD 

tAMD 

AMD 


288 1 SS CMOS 20 M 


1.5-10. 


MD6703A 

MD6703AE 


t Mitel 
Mitel 


SS NMOS 1.5 M 


SY2535 Synertek 


3M 


SY2535A Synertek 


SS PMOS 1.0 M 


-12,5 


MM4057 t National 


1.5 M 


-12,5 


MM5057 


National 


2.5 M 


-12,5 


AM2857C 

AM4057 

AM5057 


AMD 

tAMD 

AMD 


SS NMOS 1.5 M 


SY2534 


Synertek 


3M 


SY2534A 


Synertek 


1024 1 SS NMOS 1.5 M 


SY2533 


Synertek 


2M 


SY2833 


Synertek 


3M 


SY2833A Synertek 


4M 


SY2833B Synertek 


5M 


SY2833C Synertek 


PMOS 1.5 M 


-12,5 


AM2533 

MM5058 


AMD 

National 


2M 


-12,5 


AM2833C 

AM2833M 


AMD 

tAMD 


92304 1 SS Bubble 0.1 M 


TIB0203 


1 SS Bubble 0.1 M 


T1B0303 


1 SS Bubble 


RBM256 Rockwell 


1 SS Bubble 


H4701B Hitachi 


60 


70 


80 


t Military Temperature Range (-55" to 125°C) 
* Typical Values 


SS = Serial In, Serial Out 


PP = Parallel In, Parallel Out 


1C MASTER 1979 


1193 


Master Selection Guide 























































































ABBREVIATIONS OF COMPANY NAMES 


Ad 

Analog Devices 

Monosii 

Monosii 

AMD 

Advanced Micro Devices 

MOS 

MOS Technology 

AMi 

American Microsystems, Inc. 

Mostek 

Mostek 

Amperex 

Amperex Electronics Corp. 

Motorola 

Motorola Semiconductor 

Analogic 

Analogic Corp. 

National 

National Semiconductor 



NCR 

NCR Corp., Microelectronics Division 

Beckman 

Beckman Instruments, Helipot Division 

NEC America 

NEC America 

BEI 

BEI Electronics 

NEC Micro 

NEC Microcomputers 

Burr-Brown 

Burr-Brown Research 

Nitron 

Nitron 



Nortec 

Nortec Electronics 

Cermetek 

Cermetek 

Novonics 

Novonics 

Cherry 

Cherry Semiconductor 

NPC 

Nucleonic Products Co. 

CMA 

Consumer Microcircuits of America 



Cybernetic 

Cybernetic Micro Systems 

OEI 

Optical Electronics, Inc. 



OKI 

OKI Semiconductor 

Data General 

Data General 



Datel 

Datel Systems 

Panasonic 

Panasonic, Matsushita Electric Corp. 

DDC 

Data Devices Corp. 

Photo Therm 

Photo Therm 

Delco 

Delco Electronics 

Plessey 

Plessey Semiconductors 

Dionics 

Dionics Inc. 

PMI 

Precision Monolithics, Inc. 

EA 

Electronic Arrays 

Raytheon 

Raytheon Semiconductor 

EMM/Semi 

EMM Semi, 

RCA 

RCA Solid State Division 


Div. of Electronic Memories & Magnetics 

Reticon 

Reticon 

Essex 

Essex International 

RIFA 

RIFA 

Exar 

Exar Integrated Systems 

Rockwell 

Rockwell Microelectronic Devices 



RTC 

Real Time Corp. 

Fairchild 

Fairchild 



Ferranti 

Ferranti Electric 

Sanken 

Sanken Electric 

Fujitsu 

Fujitsu 

Sanyo 

SGS 

Sanyo Electric 

SG^Ates Semiconductor 

Gl 

General Instrument 

Siemens 

Siemens 



Signetics 

Signetics (Philips) 

Harris 

Harris Semiconductor 

Silicon G 

Silicon General 

Hitat^i 

Hitachi America Ltd. 

Siliconix 

Siliconix ' 

Holt 

Holt Inc. 

Silicon Sys. 

Silicon Systems, Inc. 

Hughes 

Hughes Aircraft Solid State Products 

Silitronics 

Silitronics 

Hybrid Sys 

Hybrid Systems 

SMC 

Standard Microsystems 

HyComp 

HyComp 

Solitron 

Solitron Devices 



Sprague 

Sprague Electric Company 

IMI 

International Microcircuits, Inc. 

Supertex 

Supertex, Inc. 

intech/FMI 

Intech/Functipn Modules Inc. 

SSM 

Solid State Microtechnology for Music 

Intel 

Intel 

SSS 

Solid State Scientific 

Interdesign 

Interdesign 

Synertek 

Synertek 

Intersil 

Intersil 



IPI 

Integrated Photomatrix, Inc. 

Teiaris 

Teiaris 



Teledyne C 

Teledyne Crystalonics 

Lambda 

Lambda Electronics 

Teledyne P 

Teledyne Philbrick 

LSI 

LSI Computer Systems 

Teledyne S 

Teledyne Semiconductor 



Telefunken 

AEG-Telefunken 

Maruman 

Maruman Integrated Circuits 

Tl 

Texas Instruments 

Master Logic 

Master Logic 

TMX 

TMX 

Matrox 

Matrox Electronics Systems 

Toshiba 

Toshiba 

Micro Net 

Micro Networks 

Trans-Data 

Trans-Data 

Micropac 

Micropac Industries 

TRW 

TRW 

Micro Power 

Micro Power Systems 



Micro Tech 

Microcircuits Technology 

Unitrode 

Unitrode 

Mitei 

Mitel Semiconductor 

Western 

Western Digital 

Mitsubishi 

Mitsubishi Electric Co. 



MMi 

Monolithic Memories, Inc. 

Zllog 

Zilog 




ELECTRONIC DISTRIBUTORS 
MASTER CATALOG 


First published to serve you in 1935, The Radio 
Electronic Master has continuously changed over 
the years to better meet your needs. Today The 
Radio Master has become The Electronic Dis- 
tributors MASTER CATALOG. 

The 1979 edition of The Electronic Distributors 
MASTER CATALOG includes components, sys- 
tems and subsystems sold through distributors. 

It encompasses the following product areas: elec- 
tronic and electromechanical components, audio 
and communications equipment, sub-assembly and 
panel components, hardware, production equipment 
and tools, test instrumentation, power sources, wire 
and cable, and chemicals. 

The MASTER CATALOG is divided into four basic 
sections: 

The GENERAL INDEX lists manufacturers and 


products alphabetically, including product cross ref- 
erences. Page numbers are displayed for both 
manufacturers and products. Manufacturers names 

are bold-faced. 

The MANUFACTURERS’ CATALOG SECTION is 

a collection of their respective product pages, al- 
phabetically by manufacturer, again including ad- 
dresses and phone numbers. 

The MANUFACTURERS DIRECTORY is an alpha- 
betical listing of all manufacturers whose products 
information is shown. Page numbers are refer- 
enced. Sales offices, representatives and dis- 
tributors are included for many manufacturers. 

The DEALER/DISTRIBUTOR DIRECTORY geo- 
graphically lists distribution outlets by state and city. 
The listings were supplied by manufacturers 
cataloging in this edition. 
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MOS STATIC RANDOM ACCESS MEMORIES 

PART NO. 

ORGANIZATION 

PROCESS 

MAX. ACCESS 

TIME (ns) 

MAX. ACTIVE 
POWER (mW) 

MAX. STANDBY 
POWER (mW) 

POWER 

SUPPLIES 

PACKAGE 

S68B10 

128 X 8 

NMOS 

250 

420 

N/A 

+ 5V 

24 PIN 

S68A10 

128 X 8 

NMOS 

360 

420 

N/A 

+5V 

- 24 PIN 

S4015-2 

1024 X 1 

VMOS 

60 

660 

N/A 

+5V 

16 PIN 

S4025-2 

1024 X 1 

VMOS 

60 

660 

N/A 

+5V 

16 PIN 

S2114H' 

1 024' X 4 

VMOS 

70 

790 

N/A 

+5V 

18 PIN 

S2114A-1 

1024 X 4 

VMOS 

150 

265 

N/A 

+5V 

18 PIN 

S2114L-1 

1024 X 4 

VMOS 

150 

370 

N/A 

+5V 

18 PIN 

S2114-1 

1024 X 4 

VMOS 

150 

525 

N/A 

+5V 

18 PIN 

S2114A-2 

1024 X 4 

VMOS 

200 

265 

N/A 

+ 5V 

18 PIN 

S2114L-2 

1024 X 4 

VMOS 

200 

370 

N/A 

+5V 

18 PIN 

S2114-2 

1024x4 

VMOS 

200 

525 

N/A 

+5V 

18 PIN 

S2114A-3 

1024 X 4 

VMOS 

300 

265 

N/A 

+5V 

18 PIN 

S2114L-3 

1024 X 4 

VMOS 

300 

370 

N/A 

+5V 

18 PIN 

S2114-3 

1024 X 4 

VMOS 

300 

525 

N/A 

+5V 

18 PIN 

S4017-3 

4096 X 1 

VMOS 

55 

660 

N/A 

+ 5V 

18 PIN 

S4017 

4096 X 1 

VMOS 

70 

660 

N/A 

+ 5V 

18 PIN 

52147-3^' 

4096 X 1 

VMOS 

55 

945 

160 

+5V 

18 PIN 

S2147' 

4096 X 1 

VMOS 

70 

840 

105 

+5V 

18 PIN 

S4028‘ 

2048 X 8 

VMOS 

200 

525 

N/A 

+5V 

24 PIN 


CMOS STATIC RANDOM ACCESS MEMORIES 


PART NO. 

ORGANIZATION 

MAX. ACCESS 

TIME (ns) 

MAX. ACTIVE 
POWER (mW) 

MAX. STANDBY 
POWER (mW) 

POWER 

SUPPLIES 

PACKAGE 

S2222' 

512 X 1 

350 

25 

.05 

+ 10V 

16 PIN 

S2222A' 

512 X 1 

700 

25 

.25 

+ 10V 

16 PIN 

S5101L-1 

256 X 4 

450 

115 

.055 

+ 5V 

22 PIN 

S5101L 

256 X 4 

650 

115 

.055 

+ 5V 

22 PIN 

S5101L-3 

256 X 4 

650 

115 

.735 

+ 5V 

22 PIN 

S5101L-8 

256 X 4 

800 

115 

2.7 

+5V 

22 PIN 

S5101-8 

256 X 4 

800 

115 . 

2.7 

+5V 

22 PIN 

S6508-1 

1024 X 1 

300 

13 

.055 

+ 5V 

16 PIN 

S6508 

1024 X 1 

460 

13 

.55 

+5V 

16 PIN 

S6508A-1 

1024 X 1 

275/115^ 

12.5/50^ 

1.1 

+4V to +11V 

16 PIN 

S6508A 

1024 X 1 

460/185^ 

12.5/50=' 

5.5 

+4V to +11V 

16 PIN 

S6518-1 

1024 X 1 

300 

13 

.055 

+5V 

18 PIN 

S6518 

1024 X 1 

460 

13 

.55 

+5V 

18 PIN 

S6518A-1 

1024 X 1 

275/115=' 

12.5/50=' 

1.1 

+4V to +11V 

18 PIN 

S6518A 

1024 X 1 

460/185=' 

12.5/50' 

5.5 

+4V to +11V 

18 PIN 
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MOS DYNAMIC RANDOM ACCESS MEMORIES 


PART MO. 

ORGANIZATION 

PROCESS 

MAX. ACCESS 
TIME (ns) 

MAX. ACTIVE 
POWER (mW) 

MAX. STANDBY 
POWER (mW) 

POWER 

SUPPLIES 

PACKAGE 

S1103A' 

1024 X 1 

PMOS 

205 

425 

2.0 

+ 16/+19 

18 PIN 

S4006‘ 

1024 X 1 

PMOS 

400 

450 

50 

-12/+5 

16 PIN 

S4008-9' 

1024 X 1 

PMOS 

800 

450 

50 

-12/ +5 

16 PIN 


UV ERASABLE ELECTRICALLY PROGRAMMABLE READ ONLY MEMORIES 


PART NO. 

ORGANIZATION 

PROCESS 

MAX. ACCESS 
TIME (ns) 

MAX. ACTIVE 
POWER (mW) 

MAX. STANDBY 
POWER (mW) 

POWER 

SUPPLIES 

PACKAGE 

S6834 

512 X 8 

PMOS 

575 

750 

N/A 

+ 5/-12 

24 PIN 

S6834-1 

512 X 8 

PMOS 

750 

750 

N/A 

+ 5/-12 

24 PIN 

S5204A 

512x8 

PMOS 

750 

750 

N/A 

+5/-12 

24 PIN 

84716^ 

2048 X 8 

VMOS 

250 

525 

132 

+ 5 

24 PIN 

S4532® 

4096 X 8 

VMOS 

250 

525 

132 

+ 5 

24 PIN 


MOS READ ONLY MEMORIES 

PART NO. 

DESCRIPTION 

ORGANIZATION 

PROCESS 

MAX. ACCESS 
TIME (ns) 

MAX. ACTIVE 
POWER (mW) 

POWER 

SUPPLIES 

PACKAGE 

S8773‘. 

2560 Bit Static ROM 

256 X 10 or 512 X 5 

PMOS 

600 

600 

, +5/-12 

24/28 PIN 

S8564‘ 

64 X 7 x9 Charac. Gen. 

64 Words 

PMOS 

450 

1100 

+ 5/-12 

28 PIN 

S3514' 

4096 Bit Static ROM 

512 X 8 or 1024 X 4 

PMOS 

1000 

500 

+5/-12 

24 PIN 

S5232' 

4096 Bit Static ROM 

512 X 8 or 1024 X 4 

PMOS 

1000 

500 

+ 5/-12 

24 PIN 

S8771' 

5120 Bit Static ROM 

512 X 10 or 1024 x 5 

PMOS 

450 

1000 

+5/-12 

28 PIN 

S6830’ 

8192 Bit Static ROM 

1024 x8 

NMOS 

575 

680 

+5 

24 PIN ; 

S8865' 

8192 Bit Dynamic ROM 

1024 X 8 

PMOS 

1700 

635 

+5/-12 

24 PIN " 

S4216B 

16,384 Bit Static ROM 

2048 X 8 

VMOS 

250 

500 

+5 

24 PIN 

S6831' 

16,384 Bit Static ROM 

2048 X 8 

NMOS 

450 

420 

+ 5 

24 PIN 

S6831A 

16,384 Bit Static ROM 

2048 X 8 

NMOS 

450 

420 

+ 5 

24 PIN 

S6831 B 

16,384 Bit Static ROM 

2048 X 8 

NMOS 

450 

420 

+ 5 

24 PIN 

S6831C' 

16,384 Bit Static ROM 

2048 X 8 

NMOS 

450 

420 

+ 5 

24 PIN 

S8996' 

16,384 Bit Dynamic ROM 

4096 X 4 

PMOS 

1800 

370 

+ 5/-12 

24 PIN 

S8996' 

16,384 Bit Dynamic ROM 

2048 X 8 

PMOS 

1800 

370 

+5/-12 

■ 24 PIN 

S68332 

32,768 Bit Static ROM 

4096 X 8 

NMOS 

450 

630 

+5 

24 PIN 

S4264 

65,536 Bit Static ROM 

' 8192 X 8 

VMOS 

350 

800 

+ 5 

24 PIN / 

’ NOT RECOMMENDED FOR NEW DESIGNS 
FIRST NUMBER IS AT +5V. SECOND IS AT 
‘ TO BE ANNOUNCED 

+10V 
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AMI 


Features 

□ High Speed Operation: 

Access Time: 150ns Maximum (-1) 

□ High Density 18 Pin Package 

□ Single +5 Volt Power Supply 

□ Completely Static Operation: 

No Clocks Required 

□ Completely TTL Compatible 

□ Common Data I/O: 

Three -State Outputs 

□ Fan-Out of 5 TTL: Iql = 8mA @ 0.4V 


S2114 


4096 BIT (1024x4) 
STATIC VMOS RAM 

General Description 

The AMI S2114 is a 4096 bit fully static RAM organ- 
ized as 1024 words by 4 bits. The device is fully TTL 
compatible on all inputs and outputs and has a single 
+5V supply. The common data input/output pins fa- 
cilitate interface with systems utilizing a bidirectional 
data bus. The stored data is read out non -destructively 
and is the same polarity as the original input data. 

The S2114 is fully static requiring no clocks or refresh- 
ing for operation. This simplifies device operation as no 
address setup times are required. The chip select func- 
tion facilitates memory system expansion by allowing 
the input/output pins to be OR -tied to other devices. 

The S2114 is fabricated using AMI’s proprietary 
VMOS technology. This process permits the manufac- 
ture of high performance memory devices suitable for 
high volume production. 


< 




877308 


Pin Names 

Aq ■ All Address Inputs WE Write Enable 
CS Chip Select Vcc Power 

I/Oi - I/O 4 Data Input/Output 


Logic Symbol 


Pin Configuration 

Ao 



Ag [ 

w 

1 18 

] '^CC 

A] 



As [ 

2 17 

]a7 

A 2 


I'CTi 

A 4 

3 16 

]a 8 

A 3 



A 3 [ 

4 16 

]Ag 

As 



Ao [ 

6 14 

] I '01 

A 6 


I '03 

A, [ 

6 13 

] I O 2 

A7 


I/O 4 

A 2 [ 

7 12 

] 1 O 3 

Ag 



CS [ 

8 11 

] 1 O 4 

Ag 



GND [ 

9 10 

] WE 


T Y 

WE CS 





877309 



877310 




Truth Table 


1 Inputs 

Outputs 

Mode 

it^ 

WE 

Din 

Dqut 

H 

X 

X 

Hi -Z 

Not Selected 

D 

B 

L 

Hi - Z 

Write “0” 

11 

B 

H 

Hi-Z 

Write “1” 

11 

H 

X 

Dqut 

Read 
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Ailll« S2114 


Absolute Maximum Ratings* 

Ambient Temperature Under Bias - 10° C to 80° C 

Storage Temperature - 65° C to 150° C 

Voltage on Any Pin With Respect to Ground - 0.5V to 7 V 

Power Dissipation IW 


♦COMMENT: Stresses above those listed under “Absolute Maximum Rating” may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or at any other condition above those indicated in the opera- 
tional sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may 
effect device reliability. 


D.C. Operating Conditions (Vcc = 5V ±5%; Ta = 0°C to 70°C) 


! 


S2114A-1 
S2114A-2 ! 

S2114A-3 ! 

S2114L-1 

S2114L-2 

S2114L-3 

S2114-1 

52114.2 

52114.3 



Symbol ! 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Units 

Conditions 

Ili 

Input Leakage Current 


10 

■11 

10 


10 

AxA 

ViN = OV to 5.25V 

o 

1— I 

I/O Leakage Current 


10 

■ 

10 

■ 

10 

pA 

CS = 2.4 V; 

Vi/o = 0.4V to Vcc 

Icc 

Power Supply Current 


45 

■ 

65 


95 

mA 

ViN = 5.25V; 

Ta = 25°C 


50 

■ 

70 


100 

mA 

ViN = 5.25V; 

Ta = o°c 

ViL 

Input LOW Voltage 

-0.5 

0.8 

-0.5 

0.8 

-0.5 

0.8 

V 


ViH 

Input HIGH Voltage 

2.0 

Vcc 

2.0 

Vcc 

2.0 

Vcc 

V 


Vql 

Output LOW Voltage 


0.4 


0.4 


0.4 

V 

Iql = 8mA 

VqH 

Output HIGH Voltage 

2.4 

Vcc 

2.4 

Vcc 

2.4 

Vcc 

V 

Iqh = -1mA 

los 

Output Short Circuit Current 


100 


100 


100 

mA 

Dur.'tion not to 
excet I 30 sec. 


Capacitance (Ta = 25 °C; f = l.OMHz) 



Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 


Input/Output Capacitance 



10 

pF 

> 

o 

II 

q 

> 


Input Capacitance 



5 

pF ^ 
1 

ViN = 0V 


A.C. Characteristics (Vcc = 5V ±5%; Ta = 0°C to 70° C) 
Read Cycle 


Symbol 

Parameter 

S2114A-1 

S2114L-1 

S2114-1 

S2114A.2 

S2114L.2 

S2114-2 

S2114A.3 

S2114L-3 

S2114.3 

Units 

! 

Conditions 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tRC 

Read Cycle Time 

150 


200 


300 


ns 

See 

Test 

Circuit 

and 

Waveforms 

tA 

Access Time 


150 


200 


300 

ns 

tco 

Chip Selection to Output Valid 


70 


70 


lOo 

ns 

tcx 

Chip Selection to Output Active 

15 


15 

1 

1 

15 


ns 

tOTD 

Output 3 -State from 

Deselection 

■ 

40 

■ 

60 

1 

■ 

80 

! 

ns 

o 

> 

Output Hold from 

Address Change 

30 

■ 

30 

■ 

30 

■ 

■ 


2 , 
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A.C. Characteristics (Continued) 
Write Cycle 


Symbol 

Parameter 

S2114A-1 

S2114L-1 

S2114-1 

S2114A-2 

S2114L-2 

S2114-2 

S2114A-3 

S2114L-3 

S2H4L-3 

Units 

Conditions 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

twc 

Write Cycle Time 

150 


200 


300 


ns 


tw 

Write Time 

90 


120 


150 


ns 

See 

tWR 

Write Release Time 

0 


0 


0 


ns 

Test 

Circuit 

tOTW 

Output 3 -State from Write 


40 


60 


80 

ns 

and 

tow 

Data to Write Time Overlap 

90 


120 


150 


ns 

Waveforms 

tDH 

Data Hold from Write Time 

0 


0 


0 


ns 



I 



NOTES: 

1. A read occurs during the overlap of a LOW CS and a HIGH WE. 

2. A write occurs during the overlap of a LOW CS and a LOW^ WE. 

3. twR is referenced to the positive transition of WE. 

4. WE must be HIGH during all address transitions. 

5. If the CS LOW transition occurs simultaneously with the WE LOW transition, then the output buffers remain in the high 
impedance state. 

A.C. Test Conditions A.C. Test Load 

+ 5V 


Input Pulse Levels 0.8V to 2.4V 

Input Rise & Fall Times 10ns 

Input and Output Timing Level 1.5V 
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A/HlI. S2114H 

4096 BIT (1024x4) 
HIGH SPEED STATIC VMOS RAM 


Features 


General Description 


□ High Speed Operation: 

Access Time: 70ns Maximum 

□ High Density 18 Pin Package 

□ Single +5 Volt Power Supply 

□ Completely Static Operation: 

No Clocks Required 

□ Completely TTL Compatible 

□ Common Data I/O: 

Three -State Outputs 

□ Fan-Out of 5 TTL: Iol= 8mA @ 0.45V 


The AMI S2114H is a 4096 bit fully static RAM organ- 
ized as 1024 words by 4 bits. The device is fully TTL 
compatible on all inputs and outputs and has a single 
+5V supply. The common data input/output pins fa- 
cilitate interface with systems utilizing a bidirectional 
data bus. The stored data is read out non -destructively 
and is the same polarity as the original input data. 

The S2114H is fully static requiring no clocks or re- 
freshing for operation. This simplifies device opera- 
tion as no address setup times are required. The chip 
select function facilitates memory system expansion 
by allowing the input/output pins to be OR -tied to 
other devices. 

The S2114H is fabricated using AMI’s proprietary 
VMOS technology. This process permits the manu- 
facture of high performance memory devices suitable 
for high volume production. 
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S2147 


AMtl 


4096 BIT (4096x1) 
HIGH SPEED STATIC VMOS RAM 


Features 

□ High Speed Operation: 

Access Time: 55ns Max. (-3) 

□ Automatic Power-Down 

□ High Density 18 Pin Package 

□ Single +5V Power Supply 

□ Completely Static Operation 

n Completely TTL Compatible Inputs 

□ Three -State TTL Compatible Output 

□ Fan-Out of 5 TTL: Iql = 8mA @ 0.45V 


General Description 

The AMI S2147 is a high speed 4096 bit fully static 
RAM organized as 4096 one -bit words. The device is 
fully TTL compatible and has a single +5V power 
supply. It has separate data input and output pins for 
maximum design flexibility. The three -state output 
facilitates memory expansion by allowing the output 
to be OR -tied to other devices. The stored data is 
read out non -destructively and is the same polarity as 
the input data. 

The automatic power down feature offers significant 
system power savings. This feature causes no perfor- 
mance degradation, as chip enable access and address 
access are equal. The S2147 is fully static eliminating 
the need for clocks or address set up and hold times as 
well as maximizing data rates since access times and 
cycle times are equal. 

The S2147 is fabricated using AMI’s proprietary 
VMOS technology. The process permits the manufac- 
ture of high performance memory devices suitable for 
high volume production. 




Pin Names 

Aq-Aii Address Inputs Din Data Input 
CE Chip Enable Dqut Data Output 
WE Write Enable Vcc ''■^V Power 


Logic Symbol 

Pin Configuration 





Ao[^ 


Vcc 

Ag 



1 18 

A| 

A2 

Aj 


Din 

A,[ 

Ajf 

2 17 

3 16 

]]a6 

]a, 

A/i 



A3C 

4 15 

]a8 

As 

Ae 



Aa]^ 

5 14 

^Ag 

A? 



AS[ 

B 13 

^Aio 

Aa 

Ag 

Aio 


Dqut 

OOUT [] 

m ^ 

7 12 

8 11 

^An 
^ Din 

An 



GND[ 

9 10 

]c-6 


WE CE 




877311 


877312 




Truth Table 



Inputs 


Output 

Mode 

Power 

CE 

WE 

Din 

Dqut 


X 

X 

H-Z 

Deselected 

Standby 


L 

L 

H-Z 

Write “0” 

Active 


L 

H 

H-Z 

Write “1” 

Active 



X 

Dqut 

Read 

Active 
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S2147 


Absolute Maximum Ratings* 

% 


Ambient Temperature Under Bias 

Storage Temperature 

Voltage on Any Pin With Respect to Ground . . . 
Power Dissipation 


-10°Cto80°C 

...... -65°C to 150°C 

-0.5V to 7V 

. . . IW 


*COMMENT; Stresses above those listed under “Absolute Maximum Rating” may cause permanent damage to the device. This 
is a stress rating only and functional operation of the device at these or at any other condition above those indicated in the opera- 
tional sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may 
effect device reliability. 


D.C. Characteristics: = 5V ± 5%, = 0°C to 70° C 


Symbol 

Parameter 

Min. 

1 

Typ. 

Max. 

Units 

Conditions 

VoL 

Output LOW Voltage 



0.45 

V 

loL = 8mA 

VoH 

Output HIGH Voltage 

2.4 



V 

Iqh “ -4.0mA 

ViL 

Input LOW Voltage 



0.8 

V 



Input HIGH Voltage 

mm 



V 


Ili 

Input Leakage Current 



10 

juA 

Vcc = Max., ViN = 0 to Vcc 

IIlqI 

Output Leakage Current 



50 

mA 

^ = 2.1V, Vcc = Max. 

Vqut “ 0.4 to 4.5V 

Iqs 

Output Current Short 
Circuit to Ground 



-100 

mA 

Vcc “ Max., for not more than 
one second. 

1— 1 
o 

Q 

Operating Current 

S2147 



160 

mA 

Vcc Max., CE = ViL, 

S2147-3 





Ta = 0°C, Outputs Open 

ISB 

Standby Current 

S2147 



20 

mA 

Vcc = Max., ^ = ViH 

S2147-3 



30 

mA 


Capacitance: Ta = 25° C, f = l.OMHz 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

CiN 

Input Capacitance 



5 

pF 

! 

> 

o 

II 

Gout 

Output Capacitance 



10 

pF 

Vq.UT - OV 


A.C. Characteristics: Ta = 0°C to 75°C, Vcc = +5V ± 5% 
Read Cycle 


Symbol 

Parameter 

S2147-3 

S2147 


Conditions 





tRC 

Read Cycle Time 


i 


1 

i 

ns 

See A.C. Test 
Conditions 
and 

Waveform 

^AA 

Address Access Time 

HH 

55 

■ I 


ns 

^AC 

Chip Enable Access Time 

j 

55 

1 j 

70 

ns 

tOH 

Output Hold from Address Change 

10 


10. 


ns 

tLZ 

, Chip Enable to Output LZ 




! 

1 

ns 

tnz 

Chip Enable to Output HZ 





ns 

tpu 

Chip Enable to Power Up Time 

0 


0 

! 

ns ' 

tpD 

Chip Disable to Power Down Time 


40 


50 

ns 
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A»ai 


S2147 


Write Cycle 


Symbol 

Parameter 

S2147-3 

S2147 

Units 

Conditions 

Min. 

Max. 

Min. 

Max. 

twc 

Write Cycle Time 

55 


70 


ns 

See A.C. Test 

Conditions 

and 

Waveforms 


Chip Enable to End of Write 

45 


55 

1 


ns 


Address Valid to End of Write 

45 


55 


ns 

BHl 

Address Setup Time 

5 


5 


ns 

twp 

Write Pulse Width 

mil 


40 


ns 

tWR 

Write Recovery Time 

wm 


15 


ns 

tow 

Data Valid to End of Write 



30 


ns 

tDH 

Data Hold Time 

MM 


10 


ns 

twz 

Write Enable to Output HZ 

0 

25 

mQii 



tow 

Output Active from End of Write 



IDIi 

30 

ns 



NOTES: 

1. A read occurs during the overlap of a LOW CE and a HIGH WE . 

2. A write occurs during the overlap of a LOW C E an d a LOW WE. 

3. twR is referenced to the positive transition of WE. 

4. WE must be HIGH during all address transitions. 

5. If the CE LOW transition occurs simultaneously with the WE LOW transition, then output buffers remain in the high 
impedance state. 



1202 


@IC MASTER 1S79 



























































Aill 


S40T5/S4025 


1024 BIT (1024x1) 

HIGH SPEED STATIC VMOS RAM 


Features 

□ Pin Compatible with 93415 (S4015) and 
93425(84025) 

□ Single +5V Power Supply 

□ Completely TTL Compatible 

□ Open Collector Output — S4015 

□ Three-State Output — S4025 

□ Fan-Out of 10 TTL — Iql = lOmA @0.45V 

□ Completely Static — no Clocks or Refreshing 


General Description 

The AMI S4015/S4025 family of 1024x1 bit high speed 
VMOS RAMs offers fully static operation with a single 
5V supply. The device is completely TTL compatible 
on inputs and output. The family is available in two 
output configurations. The S4015 has an open collector 
(open drain) output and the S4025 has a three-state out- 
put. The stored , data is read out nondestructively and 
is the same polarity as the original input data. 

The family is completely static requiring no clocks 
or refreshing for operation. Chip Select (CS) controls 
the output and simplifies memory system expan sion. 
The fast chip select time allows decoding the chip 
select from the address without increasing address 
access time. 


Block Diagram 



877236 


Logic Symbol 

CS D,J, WE 



Pin Configuration 


CS 1 

% C 2 

A, □ 3 
Aj □ 4 

*3 C 5 
A, C 6 
^OUT d 2 
GNO d 8 


16 

d ^cc 

15 

□ 

14 

^ We 

13 

d *9 

12 

d *8 

11 

dA, 

10 

d *6 

9 

□ As 


Pin Names 


CS Chip Select Din Data Input 

Ao — Ag Address Inputs Dqut Data Output 
WE Write Enable 


Truth Table 


Inputs 


Mode 

1^1 

^1 

Din 

S4015 

S4025 

H 

nr 


H 



a 


H 

H 



n 

mm 

hJ 

H 



n 

H 



Pout 

Read 


I 
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S4017 


4096 BIT (4096x1) 
HIGH SPEED STATIC VMOS RAM 


Features 

□ High Speed Operation: 

Address Access Time: 55ns Maximum 
Chip Select Access Time: 30ns Maximum 

□ Fast Chip Select Optimizes Access Time 

□ High Density 18 Pin Package 

□ Single +5V Power Supply 

□ Completely Static Operation 

□ Completely TTL Compatible Inputs 

□ Three-State TTL Compatible Output 

□ Fan-Out of 5 TTL: Iql = 8mA @ 0.45V 


General Description 

The AMI S4017 is a high speed 4096 bit fully static 
RAM organized as 4096 one-bit words. The device is 
fully TTL compatible and has a single + 5V power 
supply. It has separate data input and output pins for 
maximum design flexibility. The three-state output 
facilitates memory expansion by allowing the output 
to be OR-tied to other devices. The stored data is read 
out non-destructively and is the same polarity as the 
original input data. 

The fast chip select access time offers a significant 
performance advantage. As the chip select is normally 
decoded from the address, the time required to decode 
the chip select will not impact the overall access time. 

The S4017 is fabricated using AMI’s proprietary 
VMOS technology. The process permits the manufac- 
ture of high performance memory devices suitable for 
high volume production. 
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AjUI. S4028 

16,384 BIT (2048 X 8) 
STATIC VMOS RAM 


Features 

□ High Speed Operation: 

Access Time: 200ns Max. 

□ Single +5V Power Supply 

□ Pin Compatible with 16K EPROM/ROM 

□ Fully Static Operation 

□ Completely TTL Compatible 

□ Common Data Input/Output: 

Three-State Outputs 

□ Output Enable Function for Easy Control of 
Data Output 


General Description 

The AMI S4028 is a 16,384 bit fully static VMOS random 
access memory organized as 2048 words by 8 bits. The 
device is fully TTL compatible on all inputs and out- 
puts and has a single -I-5V power supply. The common 
data input/output pins and output enable function 
facilitate interface with systems utilizing a bi-direc- 
tional data bus. Data is read out non-destructively and 
is the same polarity as the input data. 

The S4028 is fully static requiring no clocks or refresh- 
ing for operation. This simplifies device operation as 
no address setup or hold times are required. The chip 
select and output enable functions facilitate memory 
expansion by allowing the input/output pins to be OR- 
tied to other devices. 

The S4028 is fabricated using AMFs proprietary 
VMOS technology. This permits the manufacture of 
high performance memory devices suitable for high 
volume production. 


Block Diagram 


ADDRESS 
. DECODER 
DRIVERS 


16,384 BIT 
ARRAY 



OUTPUT ENABLE 


Pin Names 


Ao — Aio 

Address Inputs 

OE 

Output Enable 

I/Oj — ^/Og 

Data Inputs/Outputs 

WE 

Write Enable 


Chip Select 

'^CC 

+ 5V Power Supply 


Logic Symbol 


Pin Configuration 


cs m OE 





1 


i i i 


A, C 

] 

24 

□ Vcc 

— 



Ae C 

2 

23 


A, 


1/0, 

As C 

3 

22 


''z — 


I/Oj 

A, C 

4 

21 


*3 

^4 — 


— »(03 

Aj []||| 

5 

20 


*5 


I/Oj 

A? C 

6 

19 

H A,(| 

— 


-:/0e 

A, C 

7 

18 

□ CS 

A* — 


1/0, 

*0 C 

8 

17 

□ ''Og 

Ag 



10, □ 

g 

16 

□ 1/0, 

*10 



l/Oj □ 

10 

15 

□ I'Os 




1/03 [: 

n 

14 

□ I'Os 




CNO Q 

12 

13 

□ 1/0, 


Truth Table 




OB' 

1 i 

Data In 


Deselected 1 

D 

X 

D 

X 


Read 

a 

L 

0 

ED 

ItHililBI 

Write ! 

^ 1 

H 

D 

IQQQ 

BilSfl 

W rite 

L 

L 

D 



Selected, Output Hi — Z 

L 

H 

D 

r ^ 1 

MSB 
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S5101 


1024 BIT (256x4) 
STATIC CMOS RAM 


> 

a 

o 

s 

Ul 

3E 


Features 

□ Ultra Low Standby Power 

□ Data Retention at 2V (L Version) 

□ Single +5 Volt Power Supply 

□ Completely Static Operation 

□ Completely TTL Compatible Inputs 

□ Three -State TTL Compatible Outputs 


Truth Table 



CE2 OD R/W DIN Output Mode 


X 
X 
H 

H I H 




X 
X 
X 
X 
X 

H I X 



General Description 

The AMI S5101 family of 256 x 4-bit ultra low power 
CMOS RAMs offers fully static operation with a single 
+ 5 volt power supply. All inputs and outputs are 
directly TTL compatible. With data inputs and out- 
puts on adjacent pins, either separate or common data 
I/O operations can easily be implemented for max- 
imum design flexibility. The three-state outputs will 
drive one full TTL load and are disabled (high imped- 
ance s tate) by output disable (OD), either chip enable 
(CEl or CE2), or in a write cycle (R/W = LOW). This 
facilitates the control of common data I/O systems. 



Not selected 

Not Selected 

Output Disabled 

Write 

Write 

Read 


Pin Names 


Aq - A 7 Address Inputs 

DIj - DI4 Data Inputs 

DOj - DO4 Data Outputs 


Pin Configuratio 

n 

*3 [ 

V 

t 

22 

] '^cc 

Aj 

2 

21 

]A, 


3 

20 

3 R/W 

*0 C 

4 

19 

] cTi 

^c 

5 

18 

] 00 

*6 [ 

6 

17 

] CE2 

^c 

7 

16 

]D0, 

gnd[^ 

8 

15 

]0I, 

01, C 

9 

14 

>03 

D0,[ 

10 

13 



11 

12 

]002 

877301 




CEl 

CE2 

Chip Enable 
Chip Enable 



R/W Read/Write Input 


Output Disable Vcc +5 Volt Power Supply 
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AMI 


S6508/S6508A 


1024 BIT (1024 x1> 
STATIC CMOS RAM 


Features 


General Description 


□ Ultra Low Standby Power 

□ S6508 Completely TTL Compatible 

□ S6508A Completely CMOS Compatible 

□ 4V to 11 V Operation (S6508A) 

□ Data Retention at 2V 

□ Three -State Output 

□ Low Operating Power: lOmW @ IMHz (5V) 

□ Fast Access Time: 115ns @ lOV 


The AMI S6508 family of 1024x1 bit static CMOS 
RAMs offers ultra low power dissipation with a single 
power supply. The device is available in two versions. 
The basic part (S6508) operates on 5V and is directly 
TTL compatible on all inputs and the three-state out- 
put, The S6508 “A” operates from 4V to IIV and is 
fully CMOS compatible. The data is stored in ultra 
low power CMOS static RAM' cells (six transistor). 
The stored data is read out nondestructively and is 
the same polarity as the original input data. The 
address is buffered by on-chip address registers. These 
internal i^egisters are latched by the HIGH to LOW 
transition of chip enable (CE). The write enable and 
chip enable functions are designed such that either 
separate or common data I/O operations can be easily 
implemented for maximum design flexibility. 



I 
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S6518/S6518A 


A/Hl 


1024 BIT (1024x1) 
STATIC CMOS RAM 



Features 

□ Ultra Low Standby Power 

□ S6518 Completely TTL Compatible 

□ S6518A Completely CMOS Compatible 

□ 4V to IIV Operation (S6518A) 

□ Data Retention at 2V 

□ Three-State Output 

□ Low Operating Power: lOmW @lMHz (5V) 

□ Fast Access Time: 115ns @10V 


General Description 

The AMI S6518 family of 1024x1 bit static CMOS 
RAMs offers ultra low power dissipation with a single 
power supply. The device is available in two versions. 
The basic part (S6518) operates on +5V and is directly 
TTL compatible on ail inputs and the three-state out- 
put. The S6518 “A” operates from +4V to +11V and 
is fully CMOS compatible. The data is stored in ultra 
low power CMOS six transistor static RAM cells. The 
data is read out non-destructively (into a data latch) 
and is the same polarity as the original input data. 
The address is buffered by on-chip address registers. 
These internal registers are latched by the HIGH to 
LOW transition of chip enable (CE ). In a ddition, 
there are two chip selects (CSl and CS2 ) which 
facilitate memory expansion. The write enable, chip 
enable and chip select functions are designed such 
that either separate or common data I/O operations 
can be easily implemented. 


Block Diagram 


Logic Symbol 


Pin Configuration 


C5T 

cs5 



Pin Names 




Ao — Ag 

Address Inputs 

CSl. CS2 

Chip Selects 

Din 

Data Input 


Write Enable 

Dout 

Data Output 

Vcc 

Power Supply 


Chip Enable 




CSl CS2 



Truth Table 



Inputs 

Output 

Mode 

CE 

CSl 

1 


IB 

Dout 

L 

L 

L 


L j 

HiZ 


n 

n 

n 

n 

BB 



B 

L 

S 

mm 

Bi 

j^^Bl 


D 

El 



B 


Deselected 

D 

B 

■a 


s 

BBEl 


D 

B 

9 

19 

B 

bbei 


B 

B 

■ 


■ 

IQQII 

■smuiBi 
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S4216B 


16,384 BIT (2048 x 8) 
STATIC VMOS ROM 


Features 

□ Fast Access Time: 250ns Maximum 

□ Fully Static Operation 

□ Single +5V ± 10% Power Supply 

□ Directly TTL Compatible Inputs 

□ Three-State TTL Compatible Outputs 

□ Three Programmable Chip Selects 

□ EPROM Pin Compatible 

□ Fan-Out of 5 TTL: Iql = 8mA @ 0.4V 


Block Diagram 




01 02 03 O4 05 Og 07 Og 


General Description 

The AMI S4216B is a 16,384 bit static mask program- 
mable VMOS ROM organized as 2048 words by 8 bits. 
The device is fully TTL compatible on all inputs and 
outputs and has single -1- 5V power suply. The three- 
state outputs facilitate memory expansion by allowing 
the outputs to be OR-tied to other devices. 

The S4216B is fully compatible with 16K UV EPROMs 
(-(- 5V version) making system development much easier 
and more cost effective. It is fully static, requiring no 
clocks for operation. The three chip selects are mask 
programmable, the active level for each being specified 
by the user. 

The S4216B is fabricated using AMI’s proprietary N- 
Channel VMOS technology. This permits the manufac- 
ture of very high density, high performance mask pro- 
grammable ROMs. 



Pin Configuration 


A7[, 

24 

] Vcc 

A 6 [ 2 

23 

] A 8 

A5 [ 3 

22 

] Ag 

A 4 ^ 4 

21 

]CS3 

A 3 [ 5 

20 

] CSl 

A 2 [ 6 

19 

] Aio 

Al [ 7 

18 

] CS 2 

AO [ 8 

17 

] 08 

0l [ 9 

16 

]07 

O 2 [ 10 

15 

] 06 

O 3 [ 11 

14 

3 O 5 

GND [ 12 

'13 

] O 4 

877300 




Pin Names 


*PR 0 GRAMMABLE CHIP SELECTS 


Aq-Aio Address Inputs 

Oi -Os Data Outputs 

CS1-CS3 Chip Select Inputs 

Vcc ■’■SV Power Supply 


> 

OC 

o 

s 

Ui 

s 
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S4216B 


® 


Absolute Maximum Ratings* 


Ambient Temperature Under Bias 

Storage Temperature 

Output or Supply Voltage 

Input Voltage 

Power Dissipation ; . . 


-10°Cto 80°C 
-65°Cto 150°C 
. . -0.5V to 7V 
-0.5V to 5.5V 
IW 


*Comment ; 

Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or at any other condition above those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 



D.C. Characteristics; T^ = 0°C to 70°C, V^^ = 5V ± 10% 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

VoL 

Output LOW Voltage 



0.4 

V 

loL = 8 mA 

VoH 

Output HIGH Voltage 

2.4 



V 

Iqh ~ -800juA 

ViL 

Input LOW Voltage 



0.8 

V 


ViH 

Input HIGH Voltage 

2.2 


^CC 

V 


Ili 

Input Leakage Current 



10 

pA 

ViN = 0 to 5.5V 

Ilo 

Output Leakage Current 



10 

juA 

Vo = 0.4 to 5.5V, Chip 
Deselected 

Icc 

Power Supply Current 



90 

mA 

Vcc =Max.,TA =0°C, 
Outputs Open 


Capacitance: T^ = 25° C, f = IMhz 



Parameter 

Min. 

1 

Typ. 

Max. 

Units 

Conditions 


Input Capacitance 



8 

pF 

> 

o 

II 

|| 

CoUT 

Output Capacitance 



10 

pF 

VoUT - OV 


A.C. Characteristics: T^ = o to 70° C, Vcc = 5V ± 10% 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

tAA 

Address Access Time 



250 

ns 

See A.C. Test 

tACS 

Chip Select Access Time 



100 

ns 

Conditions 

toFF 

Chip Select Turn-off 

Time 





& Waveforms 


Waveforms 


cs, - CS3 y 

^ VALID ^ 


/ 

'ACS 




'OFF 

.tftA ► 


0i - O3 


VALID DATA ^ 

Oj-Oj 

) 

^ VALID DATA 


1077320 1077319 


Propagation From Chip Select Propagation From Address 
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S4216B 


A.C. Test Conditions 

Input Pulse Levels 

Input Rise and Fall Times 

Input/Output Timing Levels 


0.8V to 2.2V 

10ns 

1.5V 


A.C. Test Load 



1077318 


Custom Programming 


The preferred method of pattern submission is the AMI Hex format as described below, with its built-in address 
space mapping and error checking. This is the format produced by the AMI Assembler. The format is as follows 
and may be on paper tape, punched cards or other media readable by AMI. 


Position 

1 

2 

3,4 

5,6, 7, 8 

9,...,N 
N + 1, N + 2 


Description 

Start of record (Letter S) 

Type of record 

0 — Header record (comments) 

1 — Data record 

9 — End of file record 
Byte Count 

Since each data byte is represented as two hex characters, the byte count must be multiplied 
by two to get the number of characters to the end of the record. (This includes checksum and 
address data.) Records may be of any length defined in each record by the byte count. 

Address Value 

The memory location where the first data byte of this record is to be stored. Addresses should 
be in ascending order. 

Data 

Each data byte is represented by two hex characters. Most significant character first. 

Checksum 

The one’s complement of the additive summation (without carry) of the data bytes, the address, 
and the byte count. 


Example: S1130000 49E9F10320F0493139F72000F5E0F00126 

S9030000FC 


^ a 
o o 

V o 
(U 

0 o 
0) 

1 I 

S 1 


(U 

K 


c 

3 

0 

pq 

1 

1 3 


T3 

4J 

CO 

I 

0 0 


0 0 


CS 

Q 


/ 

49E9F10320F0493139F72000F5E0F00 


S 

CO 

0 
0) 

O 

1 

2 6 


NOTES: 

1. Only positive logic formats for Eq, Ei, E2 are accepted. 1 = Vhjqh; 0 = VlqW 

2. A “0” indicates the chip is enabled by a logic 0. 

A “1” indicates the chip is enabled by a logic 1. 

3. Paper tape format is the same as the card format above except: 

a. The record should be a maximum of 80 characters. t 

b. Carriage return and line feed after each record followed by another record. 

c. There should NOT be any extra line feed between records at all. 

d. After the last record, four (4) $$$$ (dollar) signs should be punched with carriage return and line feed indicating end of file. 
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S4264 


AMI 


65,536 BIT (8192x8) 
STATIC VMOS ROM 


Features 


General Description 


□ Single +5V ± 10% Power Supply 

□ High Performance: 

Maximum Access Time: 350ns 

□ EPROM Compatible for Cost Effective 
System Development 

□ Completely Static Operation 

□ Directly TTL Compatible Inputs 

□ Three-State TTL Compatible Outputs 

□ Fan-out of 5 TTL: Iql “ 8mA @0.4V 


The AMI S4264 is a 65,536 bit fully static VMOS mask 
programmable ROM organized as 8192 words by 8 
bits. The device is fully TTL compatible on all inputs 
and outputs and has a single + 5V power supply. The 
three-state outputs facilitate memory expansion by 
allowing the outputs to be OR-tied to other devices. 

The S4264 is fully static requiring no clocks for opera- 
tion. Data access is simple as no address setup times 
are required. The byte organization of the S4264 
makes it ideal for microprocessor applications. 

The S4264 is fabricated using AMFs proprietary VMOS 
technology. This permits the manufacture of very 
high density, high performance mask programmable 
ROMs. 
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S4264 


Absolute Maximum Ratings* 

Ambient Temperature Under Bias 

Storage Temperature 

Output or Supply Voltages .... 

Input Volts^es 

Power Dissipation 


-10°Cto 80° C 
-65°Cto 150°C 
. . -0.5V to 7V 
-0.5V to 5.5V 
IW 


♦COMMENT: Stresses above those listed under “Absolute Maximum Rating” may cause permanent damage to the device. This 
is a stress rating only and functional operation of the device at these or any other condition above those indicated in the opera- 
tional sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 


D.C. Characteristics: T^ = 0°C to 70° C, = +5V ± 10%. 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

VoL 

Output LOW Voltage 



0.4 

V 

Iql = 8 mA 

VoH 

Output HIGH Voltage 

2.4 



V 

lOH = -400pA 

ViL 

Input LOW Voltage 

-0.3 


0.8 

V 


Vm 

Input HIGH Voltage 

2.2 


Vcc 

V 


Ili 

Input Leakage Current 



mm 

juA 

ViN =0to 5.5V 

Ilo 

Output Leakage Current 



50 

juA 

^ > 2.4V, Vo = 0.4V to 5.5V 

Icc 

Power Supply Current 


■ 

145 

mA 

Vcc Max., Ta = 0°C, Outputs 
Open 


Capacitance: T^ = 25° C, f = 1 MHz. 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

CiN 

Input Capacitance 



8 

pF 

> 

o 

II 

CoUT 

Output Capacitance 



10 

pF 

VoUT ~ OV 


A.C. Characteristics: Ta = 0°C to 70° C, Vcc = +5V ± 10%. 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

tAA 

Address Access Time 



350 

ns 

See Test Circuit 

Ucs 

Chip Select Access Time 



150 

ns 

& 

toFF 

Chip Deselect Time 

0 


150 

ns 

Waveforms 


Wave Forms 


Propagation Delay From Address 

Propagation Delay From Chip Select 

AoAi2 ^ 


Cl ^ 











_ 'OFF _ 



'AA ^ 



* 'ACS ^ 




Oi-Oa ^ 

^ VALID. DATA 

0,-08 


^ VALID DATA ^ 

— 
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AMI 


S4264 


A.C. Test Conditions 

Input Pulse Levels 
Input Rise and Fall Times 
Input/Output Timing Levels 


0.8V to 2.2V 

10ns 

1.5V 


A.C. Test Load 



240S2 

— \W O 2.3V 

IQOpF 


Custom Programming 

The preferred method of pattern submission is the AMI Hex format as described below, with its built-in address 
space mapping and error checking. This is the format produced by the AMI Assembler. The format is as follows 
and may be on paper tape, punched cards or other media readable by AML 


Position 

1 

2 


3,4 


5, 6, 7, 8 

9, . . ., N 
N+1, N + 2 


Description 

Start of record (Letter S) 

Type of record 

0 — Header record (comments) 

1 — Data record 

9 — End of file record 
Byte Count 

Since each data byte is represented as two hex characters, the byte count must be multiplied 
by two to get the number of characters to the end of the record. (This includes checksum and 
address data. ) Records may be of any length defined in each record by the byte count. 

Address Value 

The memory location where the first data byte of this record is to be stored. Addresses should 
be in ascending order. 

Data 

Each data byte is represented by two hex characters. Most significant character first. 

Checksum 

The one’s complement of the additive summation (without carry) of the data bytes, the address, 
and the byte count. 


Example: 


S 1 

1 3 

0 0 

S 9 

0 3 

0 0 





o 


a 
o o 

O O 
0) CD 

X 

c 

3 

ca 

u> 

0) 

l-l 

-3 


O 

■3 

O o 

o 

< 



c3 


PQ 

i 

CQ 

1 1 


i 

S 1 

1 3 

0 0 


49E9F10320F0493139F72000F5E0F00126 


^ 4 9 E 9 F 


4-9 

ca 

Q 


10320F0493 


3 

CO 

o 

<D 

43 

U 


\ 

139F72000F5E0F0012 6 


NOTES: 

1. Paper tape format is the same as the card format above except: 

a. The record should be a maximum of 80 characters. 

b. Carriage return and line feed after each record followed by another record. 

c. There should NOT be any extra line feed between records at all. 

d. After the last record, four (4) $$$$ (dollar) signs should be punched with carriage return and line feed indicating end of file. 
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S6831A/B 

16,384 BIT (2048x8) 
STATIC NMOS ROM 


Features 


General Description 


□ Single + 5V Power Supply 

□ Directly TTL Compatible Inputs 

□ Three-State TTL Compatible Outputs 

□ Three Programmable Enables 

□ Access Time: 450ns Maximum 

□ S6831A: Intel 2316A Pin Compatible 

□ S6831B: 2716 EPROM Pin Compatible 

□ Low Power: Supply Current is 80mA Maximum 


The AMI 6831 family of 16,384 bit mask program- 
mable Read-Only -Memories offers fully static opera- 
tion with a single + 5V power supply. The device is 
fully TTL compatible on all inputs and three-state 
outputs. The three enables are mask programmable, , 
the active level is specified by the user. 

The S6831 family is available in two pin configurations. 
One of these, the S6813A, is the pin configuration of 
a popular ROM: the Intel 2316 A. The second pin 
configuration, the S6813B, is pin compatible with the 
2708 and 2716 EPROMs. Software developed in 
EPROMs can be put in low cost ROM for high volume 
production. 

The device is organized as 2048 words by 8 bits, a con- 
figuration particularly suitable for microprocessors. 
The S6831 family is manufactured with an N-channel 
silicon gate depletion load technology . 


Block Diagram 


Oo °2 03 0. Os “6 0, 


•PROGflAMMASLE CHIP SELECTS 



Logic Symbol 



Pin Names 


"O' 

Dq - D.J 


40 


Address Inputs 
Data Outputs 
Eq — E 2 Chip Select Inputs 

Vqq +5V Power Supply 


Pin Configurations 




Pin Compatible with; 


AMD 

EA 

GI 

INTEL 

MOSTEK 


AM9217 

EA2316A/8316A 

RO-3-8316 

2316A/8316A 

MK31000 


NATIONAL MM2316A 
NEC , fiPD2316A 
SYNERTEK SY2316A 


Pin Compatible with: 
AMD 
EA 
ESC 
GI 

INTEL 
MOTOROLA 
MOSTEK 
NATIONAL 
NEC 

SIGNETICS 
SYNERTEK 


AM9218 

EA2316E'8316E 

68316E 

RO'3-9316 

2316E(8316E 

MCM68316E 

MK 34000 

MM2316E 

f,PD2316E 

2616 

SY2316B 
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S68332 


AHII 


Features 

□ Fast Access Time: 450ns Maximum 

□ Fully Static Operation 

□ Single +5V ± 10% Power Supply 

□ Directly TTL Compatible Inputs 

□ Three-State TTL Compatible Outputs 

□ Two Programmable Chip Selects 

□ EPROM Pin Compatible 


32,768 BIT (4096x8) 
STATIC NMOS ROM 

General Description 

The AMI S68332 is a 32,768 bit static mask program- 
mable NMOS ROM organized as 4096 words by 8 bits. 
The device is fully TTL compatible on all inputs and 
outputs and has a single +5V power supply. The three 
state outputs facilitate memory' expansion by allowing 
the outputs to be OR-tied to other devices. 

The S68332 is pin compatible with UV EPROMs 
making system development much easier and more 
cost effective. It is fully static, requiring no clocks for 
operation. The two chip selects are mask program- 
mable, the active level for each being specified by the 
user. 

The S68332 is fabricated using AMI’s N-Channel 
MOS technology. This permits the manufacture of 
very high density, high performance mask program- 
mable ROMs. 



1216 


PRELIMINARY 

©IC MASTER 1979 













S68332 


Absolute Maximum Ratings* 

_10°cto 80° C 
65°Cto 150°C 
. -0.5V to 7V 
-0.5V to 5.5V 
IW 


♦COMMENT: Stresses above those listed und6r “Absolute Maximum Rating” may cause permanent damage to the device. This 
is a stress rating only and functional operation of the device at these or any other condition above those indicated in the opera- 
tional sections of this specification is not implied. Exposure to absolute niaximum rating conditions for extended periods may 
affect device reliability. 


Ambient Temperature Under Bias 

Storage Temperature 

Output or Supply Voltages .... 

Input Voltages 

Power Dissipation 


D.C. Characteristics: T^ = 0°C to 70° C, V^^^ = h-5V ± 10%. 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

VoL 

Output LOW Voltage 



0.4 

V 

loL " 2.1mA 

Vqh 

Output HIGH Voltage 

2.4 



V 

Iqh ~ “ 200juA 

ViL 

Input LOW Voltage 

-0.5 


0.8 

V 


ViH 

Input HIGH Voltage 

2.0 


Vcc 

V 


Ili 

Input Leakage Current 



10 

pA 

ViN = 0 to 5.5V 

Ilo 

Output Leakage Current 



50 

juA 

Vq = 0.4V to 5.5V, Chip Deselected 

Icc 

Power Supply Current 



100 

mA 

Vcc =Max,TA =0°C 


Capacitance: T^ = 25° C, f = 1 MHz. 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

CiN 

Input Capacitance 



7 

pF 

> 

o 

II 

CoUT 

Output Capacitance 



10 

pF 

Vqut “ OV 


A.C. Characteristics: Ta = 0°C to 70° G, Vcc = +5V ± 10%. 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

Ua 

Address Access Time 



450 

ns 

See Test Circuit 

tACS 

Chip Select Access Time 



150 

ns 

& 

toFF 

Chip Deselect Time 

0 


150 

ns 

Waveforms 


Waveforms 


CS, - CS2 


0, -Ob 


) 

^ VALID ^ 




\ 

'OFF 

'* 'ACS 



/ N 






Oi-Ob 


/ 

\ 


1* 'AA *"1 


^ VALID DATA 


Propagation From Chip Select 


Propagation From Address 
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S68332 


ABil 


A.C. Test Conditions 


....... 0.8V to 2.0V 

10ns 

1.5V 

1 TTL Load and lOOpF 


Input Pulse Levels 

Input Rise and Fall Times . 
Input/Output Timing Levels 
Output Load 


Custom Programming 

The preferred method of pattern submission is the AMI Hex format as described below, with its built-in address 
space mapping and error checking. This is the format produced by the AMI Assembler. The format is as follows 
and may be on paper tape, punched cards or other media readable by AMI. 


Position 

1 

2 


3,4 

5, 6, 7, 8 

9,...,N 
N + 1, N + 2 


Description 

Start of record (Letter S) 

Type of record 

0 — Header record (comments) 

1 — Data record 

9 — End of file record 
Byte Count 

Since each data byte is represented as two hex characters, the byte count must be multiplied 
by two to get the number of characters to the end of the record. (This includes checksum and 
address data. ) Records may be of any length defined in each record by the byte count. 

Address Value 

The memory location where the first data byte of this record is to be stored. Addresses should 
be in ascending order. 

Data 

Each data byte is represented by two hex characters. Most significant character first. 

Checksum 

The one’s complement of the additive summation (without carry) of the data bytes, the address, 
and the byte count. 


Example: S1 1 3000049E9F10320F0493139F72000F5EOF00126 

S9030000FC 


s a 

o o 

O u 
a> 

O o 
0) 

j 1 

S 1 


X 

Ol 

X 


c 

o 

o 


>. 

CQ 

I 

1 3 


T3 

< 


CO 


0 0 


^ 4 9 E 9 F 


cd 

Q 


CZ) 

O 

O 

O 


10320F0493139F72000F5E0F00 


12 6 


NOTES: 

1. Only positive logic formats for CSi and CS2 are accepted. 1 = Vj{iqh; 0 = VlqW 

2. A “0” indicates the chip is enabled by a logic 0. 

A “1” indicates the chip is enabled by a logic 1. 

3. Paper tape format is the same <is the card format above except: 

a. "nie record should be a maximum of 80 characters. 

b. Carriage return and line feed after each record followed by another record. 

c. There should NOT be any extra line feed between records at all. 

d. After the last record, four (4) $$$$ (dollar) signs should be punched with carriage return and line feed indicating end of file. 
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AMI 


S4532 


32, 768 BIT (4096 X 8) 
UV ERASABLE VMOS EPROM 


Features 

□ Single +5 Volt Power Supply 

□ Fast Access Time: 250ns Maximum 

□ Automatic Power Down 

□ Pin Compatible with AMPs 32K ROM: S68332 

□ Fully TTL Compatible During Read and 

Program 

□ + 15V Programming Power Supply: 

Easy On-Board Programming 



0l O 2 Oj 0^ Oj- Og Oj 0 


General Description 

The S4532 is a 32,768 bit ultraviolet light erasable, 
electrically programmable read-only memory (EPROM) 
organized as 4096 words by 8 bits. It is fabricated using 
ami’s - proprietary N-channel VMOS technology. The 
device is fully static requiring no clocks for operation. 
All the inputs and outputs are fully TTL compatible 
during both the read and program modes. The S4532 
operates from a . single -I-5V supply (read mode) and has 
a static power down feature that significantly reduces 
power dissipation. 

The S4532 is pin compatible with AMI’s 32K ROM, the 
868332^ Thus for volume production, the user can 
switch to lower cost ROM. 

The S4532 requires a -t-15V supply for programming 
but all the programming signals are TTL compatible. 
This considerably eases on-board programming. 


Pin Configuration 


Pin Names 



Ao — Ay 

Address Inputs VCC 

-I-5V Power Supply 

0,-08 

Data Outputs Vpp 

+ 15V Power Supply 

PD/PGM 

Power Down Program 
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S4716 


A^l 


16,384 BIT (2048 X 8) 
UV ERASABLE VMOS EPROM 


Features 

□ Single + 5 Volt Power Supply 

□ Fast Access Time: 25(his Maximum 

n Pin Compatible with AMI’s i8K, 32K and 
64K ROMs 

□ Low Power Dissipation 

525mA Maximum Active Power 
132mW Maximum Standby Power 

□ Fully TTL Compatible During Read and 
Program 

□ + 15V Programming Power Supply: Easy On- 
Board Programming 


General Description 

The S4716 is a 16,384 bit ultraviolet light erasable, elec- 
trically programmable read-only memory (EPROM) 
organized as 2048 words by 8 bits. It is fabricated using 
ami’s proprietary N-Channel VMOS technology. The 
device is fully static requiring no clocks for operation. 
All the inputs and outputs are fully TTL compatible dur- 
ing both the read and program modes. The S4716 
operates from a single -i- 5V power supply and has a 
static power down, feature that significantly reduces 
power dissipation. 

The S4716 is fully pin compatible with the S4216B and 
S6831B 16K ROMs, the S68332 32K ROM and the S4264 
64K ROM. Thus for volume production, the user can 
switch to a lower cost ROM. 

The S4716 requires a -i- 15V supply for programming 
but all the programming signals are TTL. This consider- 
ably eases on-board programming. 




Pin Names 


Ao - Aio Addresses PD, 'PGM Power Down Program 

Oo — O7 Data Outputs CS Chip Select 


Logic Symbol 



Pin Configuration 


A.[ 



1 

24 

] VCC 

A6[ 

2 

23 

]a« 

A6[ 

3 

22 

] Ag 

A4[ 

4 

21 

J ''PP 

A3[ 

5 

20 

]cs 

A? [ 

6 

19 

] ''10 

A,[ 

7 

18 

] PD/PGM 

AO [ 

8 

17 

]->7 

%[ 

9 

16 

]l)6 


10 

15 

]os 

«2[ 

11 

14 

]oa 

GND [ 

12 

13 

]03 


Truth Table 


MODE 

PD/PGM 

CS 

Vie 

Vpp 

OUTPUTS 

Read 

ViL 

V|l. 

*5V 

+ 5V 

Data Out 

Deselect 

Don’t Care 

V|H 

+ 5V 

+ 5V 

High Z 

Power 

Down 

V|H 

Don't Care 

+ 5V 

+ 5V 

High Z 

Program 

Pulsed 

Vh to ViH to VjL 

V,„ 

+ 5V 

+ 15V 

Data In 

Program 

Verify 

Vll. 

ViL 

+ 5V 

1 

-.15V 

Data Out 

Program 

Inhibit 

ViL 

ViH 

A^SV 

f 15V 

High Z 


ADVANCED PRODUCT DESCRIPTION 
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S5204A 

512 X 8 BIT ERASABLE AND 
ELECTRICALLY REPROGRAMMABLE 

READ ONLY MEMORY 

Features General Description 


□ On-Board Programmability 

□ Fast Access Time — 750ns Max. 

□ High Speed Programming — Less than 1 Minute 
for all 4096 Bits 

□ Programmed with R/W, CS and Vpg^QQ Pins 

□ Completely TTL Compatible — Excluding the 
VpROG during Read or Write 

□ Ultraviolet Light Erasable — Less than 
10 Minutes 

□ Static Operation — No Clocks Required 

□ Three -State Data I/O 

□ Standard Power Supplies — +5V and - 12V 

□ Mature P- Channel Process 


The S 5204 A is a high speed, static, 512x8 bit, eras- 
able and electrically programmable read only memory 
designed for use in bus -organized systems. Both input 
and output are TTL compatible during both read and 
write modes. Packaged in a 24 -pin hermetically sealed 
dual in-line package, the bit pattern can be erased by 
exposing the chip to an ultraviolet light source through 
the transparent lid, after which a new pattern can be 
written. 




Block Diagram 


rsQ 

RW OR CSl 


VpROG 



DO 01 02 03 04 05 0607 


Pin Configuration 


Vcc [ 

1 24 

] GND 

R/W [ 

23 

] Vgg 

CS [ 

3 22 


VpROG [ 

4 21 

] 06 

AO [ 

5 20 

] 05 

Al[ 

A2[ 

6 19 

S5204A 

7 18 

] 04 

]03 

A3 [ 

8 17 

] 02 

A4 [ 

9 16 

. 

A5[ 

10 15 

] 00 

A6 [ 

11 14 

] A8 

Vcc [ 

12 13 

]A7 

877254 



Typical Applications 


□ ROM Program Debugging 

□ Code Translation 

□ Microprogramming 

□ Look-up Tables 

□ Random Logic Replacement 

□ Programmable Waveforms 

□ Character Generation 

□ Electronic Keyboards 
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EMM/Semi 


fEmni2ti4i 


SEMI 2114 200NSEC. STATIC. TTL IN/OUT 1024x4 N-MOS RAM 



FEATURES 

• 1024 words x 4 bits 

• 200 or 300 nSec maximum access time 

• Common output bus 

• Three-state output drivers 

• Fully STATIC — no clock or refresh 

• Low power — 240 MW MAX 

• Single +5V power supply 

• TTL compatible interface 

• 18-pin ceramic, plastic or cerdip package 

• N-MOS, SILICON-GATE construction 

TRUTH TABLE 


PIN CONFIGURATION AND LOGIC SYMBOL 


tit- 


an Address Inputs 
I /On Data Input/ Output 
C5 Chip Select 
WE VV'rite Enable 
Vss Ground 
Vcc +5 V Power Supply 


ish Vcc 


P A9 


AO 


A1 

A2 

l/Oi 

A3 

A4 

t/02 

AS 

AS 

1/03 

A7 

AS 

1/04 

A9 



BLOCK DIAGRAM 




ROW 

SELECT 

-I^ 


MEMORY 
ARRAY 
64 ROWS 


1 c§ 

MM 

DI/DO 

STATUS 

MODE 

i H ' 

Don't 

Care 

High 

Z 

Deselect 

Standby 

i L 

H 

Data 

Selected 

Read 

1 L 

L 

L 

Selected 

■ Write 

[ L 

i 

L 

H 

Selected 

Write 




INPUT 

DATA 

CONTROL 


H 





ORDERING INFORMATION 


DEVICE 

2114-3CA 

2114-3CB 

2114-3CE 

L2114-3CA 

L2114-3CB 

L2114-3CE 

2114-2CA 

2114-2CB 

2114-2CE 

L2114-2CA 

L2114-2CB 

L2114-2CE 


ACCESS 

TIME 

300ns 

300ns 

300ns 

300ns 

300ns 

300ns 

200ns 

200ns 

200ns 

200ns 

200ns 

200ns 


MAXIMUM 

POWER 

DISSIPATION 

475mw 
475mw 
475mw 
240mw 
240mw 
240m w 
475mw 
475mw 
475mw 
240mw 
240mvY 
240m w 


PACKAGE 

18-pin Ceramic 
18-pin Plastic 
18-pin Cerdip 
18-pin Ceramic 
18-pin Plastic 
18-pin Cerdip 
18-pin Ceramic 
18-pin Plastic 
18-pin Cerdip 
18-pin Ceramic 
18-pin Plastic 
18-pin Cerdip 


TEMP. RANGE 

0° C to 70“ C 
0“C to 70“C 
0“ C to 70“ C 
0“ C to 70“ C 
0“ C to 70“ C 
0“ C to 70“ C 
0“ C to 70“ C 
0“ C to 70“ C 
0" C to 70“ C 
0“ C to 70“ C 
0“ C to 70“ C 
0“ C to 70“ C 


RECOMMENDED OPERATING CONDITIONS (Tamb = 0°C to 70° C) 


PARAMETER 

SYMBOL 

MIN 

NOM 

MAX 

UNITS 

Supply Voltage 

Vcc 

4.75 

5.0 

5.25 

V 

Input High Level 

ViH 

2.0 

— 

5.25 

V 

Input Low Level 

Vi 

-0.5 

— 

0.8 

V 



Emm SEMI, INC. 

A Subsidiary of Electronic Memories & Magnetics Corporation • 3883 North 28 Avenue, Phoenix, Arizona 85017 • (602) 263-0202 
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EMM SEMI 21 14 200NSEC, STATIC, TTL IN/OUT 1024x4 N-MOS RAM 


DC ELECTRICAL CHARACTERISTICS (Full Operating Voltage and Temperature Range) 


CHARACTERISTIC 

SYMBOL 


TYP 

MAX 

UNIT 

CONDITIONS 

Input Leakage Current 







Input Low 

liL 

-10 

— 

+10 

^lA 

ViN = -0.5 to 0.8 V 

Input Hi 

IlH 

-10 

— 

+10 

/xA 

ViN - 2.0 to 5.25V 

Output Leakage Current 

lOL 

-10 

— 

+10 


Vi/o = 0.4 to 5.25 V, CS = 2.4V 

Output Voltage High 

VOH 

mM 

— 

— 

V 

lo = -1.0 ma 

Output Voltage Low 

VoL 

— 

— 

0.4 

V 

lo = 2.1 ma 

Power Supply Current 







2114 

Icc 

— 

50 

70 

ma 

Tamb = 25° C 

Icc 

— 

— 

135 

ma 

Tamb = 70° C 

L2114 

Icc 

— 

35 

65 

ma 

Tamb ^ 25°C 

Icc 

— 

— 

70 

ma 

Tamb = 70° C 


READ CYCLE — AC CHARACTERISTICS 



2114-2, L2114-2 

2114-3, L2114-3 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

Read Cycle Time 

Trc 

200 

— 

OO 

300 

— 

OO 

ns 

Full Operating 
Voltage and 
Temperature Range 

Access Time 

Ta 

— 

— 

200 

— 

— 

300 

ns 

Chip Select-to-Output, Valid 

Tcb 

— 

— 

70 

— 

— 

100 

ns 

Chip Select-to-Output, Active 

_ Tex 

20 

— 

— 

20 

— 

— 

ns 

Output Hold After 

Address Change 

Toha 

50 

B 

B 

50 

B 

B 

ns 

Output Disable After 

Chip Deselection 

m 

■ 

B 

60 

B 

B 

80 

ns 


WRITE CYCLE — AC CHARACTERISTICS 

I ' " ' ■ I " 'I ■ I I -I- ■ I ■ - . 




2114-2, L2114-2 

2114-3, L2114-3 



PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

Write Cycle Time 

Twe 

200 

— 

OO 

300 

— 

OO 

ns 

Full Operating 
Voltage and 
Temperature Range 

Write Pulse Width 

Tw 

120 

— 

— 

150 

— 

— 

ns 

Write Recovery Time 

Twr 

0 

— 

— 

0 

— 

— 

ns 

Data Setup Time 

Tdw 

120 

— 

— 

150 

— 

— 

ns 

Data Hold Time 

Tdh 

0 

— 

— 

0 

— 

— 

ns 

Output Disable From Write 
or Chip Enable Time 

Totw 

B 

B 

60 

|B 

B 

80 

ns 


READ CYCLE TIMING 


WRITE CYCLE TIMING 



u« Trc 

h Ta H 

» 


ADDRESS j 

r :: 


r — 







////i 

7777W, 




|Totd 


Tex J 

, 1 

1 

Toha 

t: 

./n r., 



V 





mmuium 




m 


•mmi m 







NOTES: 

1. WE is high for a Read Cycle. 

2. Tw is measured from the latter of CS or WE going low to the earlier of CS or WE going high. 

3. WE or CS must be high prior to a write cycle to prevent an erroneous write during the 
address transitions. 


Emin SEMI, INC. 
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EMM /Semi 


fEHim2114l 

SEMI 21 14 450NSEC. STATIC. TTL IN/OUT 1024x4 N-MOS RAM 



PIN CONFIGURATION AND LOGIC SYMBOL 



FEATURES 

• 1024 words X 4 bits 

• 450 nSec maximum access time 
® Common output bus 

• Three-state output drivers 

• Fully STATIC — no clock or refresh 

• Low power — 315 MW MAX 

• Single +5V power supply 

• TTL compatible interface 


ORDERING INFORMATION 

MAXIMUM 


DEVICE 

ACCESS 

TIME 

POWER 

DISSIPATION 

PACKAGE 

TEMP. RANGE 

2114-UCA 

450ns 

500m w 

18-pin Ceramic 

0° C to 70° C 

2114-UCB 

450ns 

500m w 

18-pin Plastic 

0° C to 70° C 

2114-UCE 

450ns 

500mw 

18-pin Cerdip 

0°C to 70° C 

L2114-UCA 

450ns 

315mw 

18-pin Ceramic 

0° C to 70° C 

L2114-UCB 

450ns 

315mw 

18-pin Plastic 

0° C to 70° C 

L2114-UCE 

450ns 

315mw 

18-pin Cerdip 

0°C to 70° C 


RECOMMENDED OPERATING CONDITIONS (Tamb = 0°C to 70° C) 


PARAMETER 

SYMBOL 

MIN 

NOM 

MAX 

UNITS 

Supply Voltage 

Vcc 

4.75 

50 

5.25 

V 

Input High Level 

ViH 

2.4 

— 

5.25 

V 

Input Low Level 

ViL 

-0.5 

— 

08 

V 


ERIIIIsemi, INC. 

A Subsidiary of Electronic Memories & Magnetics Corporation • 3883 North 28 Avenue, Phoenix, Arizona 85017 • (802) 263-0202 
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EMM SEMI 21 14 450NSEC, STATIC, TTL IN/OUT 1024x4 N-MOS RAM 
DC ELECTRICAL CHARACTERISTICS (Full Operating Voltage and Temperature Range) 


CHARACTERISTIC 

SYMBOL 

mni 

TYP 

MAX 

UNIT 

CONDITIONS 

Input Leakage Current 







Input Low 

hL 

-10 

— 

+10 

/zA 

ViN = -0.5 to 0.8 V 

Input Hi 

I.H 

-10 

— 

+10 

tiA 

ViN = 2.4 to 5.25V 

Output Leakage Current 

lOL 

-10 

— 

+10 

ilk 

Vi/o = 0.4 to 5.25V, CS = 2.4V 

Output Voltage High 

VOH 

mm 

— 

— 

V 

lo = -1.0 ma 

Output Voltage Low 

VOL 

— 

— 

0.4 

V 

lo = 2.1 ma 

Power Supply Current 







2114 

Icc 

— 

45 

75 

ma 

Tamb = 0° C 

icc 

— 

45 

75 

ma 

Tamb = 25° C 

Icc 

— 

65 

100 

ma 

Tamb = 70°C 

L2114 

Icc 

— 

30 

40 

ma 

Tamb = 0°C 

Icc 

— 

35 

45 

ma 

Tamb - 25° C 

Icc 

— ■ 

40 

60 

ma 

Tamb = 70°C 


READ CYCLE — AC CHARACTERISTICS 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS CONDITIONS 

Read Cycle Time 

Trc 

450 

— 

oo 

ns 

Full Operating 
Voltage and 
Temperature Range 

Access Time 

Ta 

— 

— 

450 

ns 

Chip Select-to-Output, Valid 

Tco 

— 

— 

100 

ns 

Chip Select-to-Output, Active 

Tex 

0 

— 

— 

ns 

Output Hold After 

Address Change 

Toha 

50 

— 

— 

ns 

Output Disable After 

Chip Deselection 

Totd 

25 

— 

100 

ns 


WRITE CYCLE — AC CHARACTERISTICS 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

Write Cycle Time 

Twe 

450 

— 

oo 

ns 

Full Operating 
Voltage and 
Temperature Range 

Write Pulse Width 

Tw 

200 

— 

— 

ns 

Write Recovery Time 

Twr 

0 

— 

— 

ns 

Data Setup Time 

Tow 

200 

— 

— 

ns 

Data Hold Time 

Tdh 

0 

— 

— 

ns 

Output Disable From Write 
or Chip Enable Time 

Totw 

— 

— 

100 

ns 


READ CYCLE TIMING WRITE CYCLE TIMING 



NOTE^ 

1. WE is high for a Read Cycle. 

2. Tw is measured from the latter of CS or WE going low to die earlier of CS or WE going high. 

3. WE or CS must be high prior to a write cycle to prevent an erroneous write during the 
address transitions. 

EmnisEMi, INC. 

A Subsidiary of Electronic Memories & Magnetics Corporation • 3883 North 28 Avenue, Phoenix, Arizona 85017 • (602) 263-0202 
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EMM/Semi 


Enin]3539 


SEMI 3539 400NSEa STATiam IN/DUT 256x8 N-MOS RAM 


FEATURES 

■ 256 X 8 with Common I/O Bus 

■ Standard 22-Pin Dip 

■ Single +5V Power Supply 

■ Completely Static — No Clocks or Refresh 

■ Totally TTL Compatible 

■ 400 ns Maximum Access Time 

■ Less than 400 mW Power Dissipation 

■ Two Separate Chip Select Inputs 

■ Separate Output Disable Function 


PIN CONFIGURATION 

An Address inputs 

CS n Chip Select Inp uts 

^ Output Disable 

R/W Read/Write Control Input 

I/On Data Bus Pins 

Vdd +5 V Power Supply 

Vss 0 V Power Supply 



■^22 

2 

21 

3 

20 

4 

19 

5 

18 

6 

17 

7 

16 

8 

15 

9 

14 

10 

13 

11 

12 


BLOCK DIAGRAM 


TRUTH TABLE 

I CS", I CSj I 5D I R/W I 


I/O BUS 



lU 


DESELECTED 

DESELECTED 


WRITF MODE OUTPUT DISENABLE 
WRITE MODE gg WRITTEN 

uuRiTPMnnP OUTPUT ENABLED DATA 
WHllEMUUE CAN NOT BE WRITTEN 

DCAn iinnc OUTPUT DISABLED 

HEAU MUUE fjQ-p gg gg^g 


READ MODE OUTPUT ENABLED 
READ MODE gg pg^g 


: IRRELEVENT STATE 



<!> <!> 

VoD Vss I/O. I/Oj l/Oi I/O. 1/Os I/O. I/O' I/O. 




ORDERING INFORMATION 


Part Number 

Access Time 

Package 

Temperature Range 

3539UCD 

650ns 

Cerdip 

OX to +70°C 

3539UCP 

650ns 

Plastic 

OX to +70X 

35392CD 

500ns 

Cerdip 

0Cto+70X 

35392CP 

500ns 

Plastic 

OX to +70X 

35391 CD 

400ns 

Cerdip 

OX to +70 X 

35391 CP 

400ns 

Plastic 

OX to +70X 


RECOMMENDED OPERATING CONDITIONS AMB - OX to +70 C 


PARAMETER 

SYMBOL 

MIN 

NOM 

MAX 

UNIT 

Supply Voltage 

Vdd 

4.75 

5.0 

5.25 

Vdc 

Input High Level 

ViH 

2.4 


Vcc 

Vdc 

Input Low Level 

VlL 

-0.5 


0.8 

Vdc 
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EMM SEMI 3539 400NSEC, STATIC, TTL IN/OUT 256x8 N-MOS RAM 


DC CHARACTERISTICS (Full Operating Voltage & Temperature Range Unless Otherwise Noted) 


SYMBOL 

PARAMETER 

35391 

35392 

3539 

UNITS 

CONDITIONS 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

V,H 

Input HIGH Voltage 

2.2 


2.2 


2.2 


V 


V,L 

Input LOW Voltage 


0.65 


0.65 


0.65 

V 


VoH 

Output HIGH Voltage 

2.2 


2.2 


2.2 


V 

loH — 1 00 /^A 

d 

> 

Output LOW Voltage 


0.4 


0.4 


0.4 

V 

Iol =1.6 mA 

Ibh 

Bus HIGH Current 


10 


10 


10 

/'A 

VjN =Vdd, Chip Deselected 

Ibl 

Bus LOW Current 


-10 


-10 


-10 

/‘A 

Vdd= 0 V, Chip Deselected 

1 IN 

Input Leakage Current 


10 


10 


10 

mA 

Vss <Vdd 

1 DD 

Power Supply Current 


75 


75 


75 

mA 

Vdd=5.25 V 

PD 

Power Dissipation 

1 

394 


394 


394 

mW 

Vdd=5.25V 


AC CHARACTERISTICS (Full Operating Voltage & Temperature Range Unless Otherwise Noted) 


SYMBOL 

PARAMETER 

35: 

J91 

35392 

3539 

UNITS 

CONDITIONS 

MIN 

MAX 

MIN 

MAX 

MIN 

'MAX 

T CYC* 

Read Cycle Time 

400 


500 


650 


ns 


Ta 

Read Access Time 


400 


500 


650 

ns 


T AW 

Address to Write Delay 

25 


25 


25 


ns 


T DS 

Data Set-Up Time 

200 


250 


275 


ns 


T DH 

Data Hold Time 

0 


0 


0 


ns 


T WR 

Write Recovery Time 

0 


0 


0 


ns 


T ww 

Write Pulse Width 

150 



175 


225 


ns 


T cs 

Chip select to write set-up time 

125 


150 


200 


ns 


T CD 

Chip Select Delay Time 

— 

100 


100 

— 

100 

ns 


T CH 

Chip select to write hold time 

0 


0 


0 


ns 


T OD 1 Output Disable Time 


150 


150 


150 

ns 


T OE I Output Enable Time 


200 


225 


250 

ns 



Tyy^ =(T^yy^ '^'^ww'^Tvr) whichever is relevant. 

3539 TIMING DIAGRAM 

WRITE CYCLE (T WC ) READ CYCLE 
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MEMORY 


■■■■■■ ^ ^ 

Enin]4044 


450NSEC, STATIC, HL IN/OUT, 4096x1 N-MOS 


r 

FEATURES 

• 4096 words X 1 bit RAM 

• High speed 450 ns ACCESS and CYCLE time 

• Fully STATIC memory— no clock or refresh required 

• Single +5V ±5% power supply 

• 18-pin CERDIP or plastic package 

• Low power dissipation— 265 mw max @ 70° C 

• Three-State, high impedance output 

• TTL compatible interface 

• Replaces 4 1024 x 1 static RAMs 


PIN CONFIGURATION 


1 

18 

2 

17 

3 

16 

4 

15 

5 

14 

6 

13 

7 

12 

8 

11 

9 

10 


Address Inputs - 
Data Input 
Data Output 
Chip Select 
Write Enable 
Ground 

+5 V Power Supply 




ORDERING INFORMATION 




Maximum Power 


Temperature 

Part Number 

Access Time 

Dissipation 

Package 

Range 

4044-UCE 

450 ns 

475 mw 

18-Pin Cerdip 

0°C to 70° C 

L4044-UCE 

450 ns 

265 mw 

18-Pin Cerdip 

0°Cto 70° C 

4044- UCB 

450 ns 

475 mw 

18-Pin Plastic 

0°Cto70°C 

L4044-UCB 

450 ns 

265 mw 

18-Pin Plastic 

0°C to 70° C 



RECOMMENDED OPERATING CONDITIONS (Tamb = 0° C to 70° C) 


PARAMETER 

Supply Voltage 
Input High Level 
Input Low Level 


SYMBOL 

Vcc 

VlH 

ViL 
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SEMI 4044 450NSEC, STATIC, TTL IN/OUT, 4096x1 N-MOS RAM 


DC ELECTRICAL CHARACTERISTICS (FuH Operating Voltage and Temperature Range) 


CHARACTERISTIC 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

Input Leakage Current 

Ili 

-10 

- 

+10 

/iA 

ViN = 0.0 to +5.25V 

Output Leakage Current 

Ilo 

-10 


+ 10 

AtA 

VouT = 0.0 to +5. 25V 

S = 2.0Vdc, or W = O.SVdc 

Output Voltage High 

VOH 

2.4 

- 

- 

Vdc 

loH = -1.0 ma, Vcc = +4.75V 

Output Voltage Low 

VOL 

- 

— 

0.4 

Vdc 

loL = 3.2 ma 

Power Supply Current 







4044 

VCC = +5.25Vdc 

Icc 

— 

50 

70 

ma 

Tamb = 25° C 

Icc 

— 

- 

90 

ma 

Tamb = 70° C (Worst Case) 

L4044 

VCC= +5.25Vdc 

Icc 

— 

35 

40 

ma 

Tamb = 25° C 

Icc 

- 

- 

50 

ma 

Tamb = 70° C (Worst Case) 


READ CYCLE— AC CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

Read Cycle Time 

Trc 

450 

- 

OO 

ns 

Full Operating Voltage and 
Temperature Range 

Access Time 

Ta 

- 

- 

450 

ns 

Chip Enable Delay Time 

Tcd 

- 

- 

300 

ns 

Data Valid After Address 

Toha 

10 

— 

- 

ns 

Output Disable From Deselection. 

Totd 

- 

- 

100 

ns 

Chip Select to Output Active 

Tex 

20 

— 

— 

ns 


WRITE CYCLE — AC CHARACTERISTICS 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

Write Cycle Time 

Twe 

450 

- 

OO 

ns 

Full Operating Voltage and 
Temperature Range 

Address To Write Time 

Taw 

0 


— 

ns 

Write Pulse Width 

Tw 

200 

- 

- 

ns 

Write Recovery Time 

Twr 

0 

- 

— 

ns 

Data Set Up Time 

Tdw 

200 

- 

- 

ns 

Data Hold Time 

Tdh 

0 

- 

, - 

ns. 

Output Disable From Write or 

Chip Enable 

Totw 

- 

- 

100 

ns 

Output Enabled After Write 
Disabled 

Toe 

- 

- 

150 

ns 

Read, Modify-Write Cycle 

Trwc 

650 

— 

^ — 

ns 


READ CYCLE TIMING 



WRITE CYCLE TIMING 



READ/MODIFY-WRITE CYCLE TIMING 
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SEMI 4300 120NSEC, STATIC, TTL IN/OUT, 4096x1 N-MOS RAM 





FEATURES 

■ Completely Static 

■ Access Time as low as 120 nsec max 

■ Cycle Time as low as 250 nsec max 

■ Typical Operating Power Under 450 mw. 

■ Typical Standby Power Under 30 mw. 

■ Data Retention with Low Vdd 

■ Pin and Voltage Compatible with Standard 
22 Pin 4K Dynamic Rams 

■ TTL Compatible Three-State Outputs 

■ Fully Decoded 

■ Active Low Chip Select 


PIN CONFIGURATION 

An Address Inputs 
Dl Data Input 
d 5 Data Outpu t 

Chip S elect Input 
R/W ftead/Write Input 
N/C No Internal Connection 
Vss Ground 

Vbb Supply Voltage (— 5V) 
Vcc Supply Voltage (-(-5V) 
VoD Supply Voltage (-f 12V) 


BLOCK DIAGRAM 


TOP VIEW 




ORDERING INFORMATION 


Part Number 

Access 

Cycle 

Package 

Temperature Range 

4300ACC 

120 

250 

Ceramic 

0°C to +70° C 

4300ACP 

120 

250 

Plastic 

0°C to +70° C 

4300ACD 

120 

250 

Cerdip 

0°C to +70° C 


RECOMMENDED OPERATING CONDITIONS TAMa = 0°C to 70X 


PARAMETER 

SYMBOL 

MIN 

NOM 

MAX 

UNIT 

Supply Voltage 

Vdd 

11.4 

12.0 

12.6 

Vdc 

Output Reference Voltage 

Vcc 

4.75 

5.0 

5.25 

Vdc 

Substrate Voltage 

Vbb 

-4.5 

-5 

-5.5 

Vdc 

Input High Level 

ViH 

2.4 

- 

5.25 

Vdc 

Input Low Level 

ViL 

-0.1 

- 

0.8 

Vdc 

Chip Select High Level 

VCH 

8 

- 

15 

Vdc 

Chip Select Low Level 

VcL 

—1 

- 

0.5 

Vdc 
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SEMI 4300 120NSEG, STATIC, TTL IN/OUT, 4096x1 N-MOS RAM 

DC ELECTRICAL CHARACTERISTICS (Full Operating Voltage and Temperature Range Unless Otherwi^ Noted) 


CHARACTERISTICS 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

Input Current 

IlN 

-20 

- 

-1-20 

fA 

ViN =0.5Vor5V 

Chip Select Input Current 

Ics 

-20 

- 

+20 

fA 

Vcs = 0.5V or 12V 

Output "Low ” Voltage 

VoL 


0.3 

0.5 

Vdc 

loL = 2.0mA Fig. 5 

Output “High” Voltage 

VOH 

2.4 

3.5 

Vcc 

Vdc 

loH =-500 fA Fig.5 

Output Current (Unselected) 

Ido 

-20 

— 

+20 

fA 

VouT = 2.7V, Vcs =12V 

Supply Current (Selected and 
Averaged Over One Cycle) 

4300 

Tcsw 140 

Tc 250 

For Other Conditions 

I OD 



45 

mA 

Tamb=25'C 

Vdd=12V 

Vcc=5V 

Vbb = -5V 

Vcs= 0.5V 

Supply Current Tamb=25°C 

loo 

- 

— 

4 

mA 

Vdo=12V 

Vcc= 5V 

Vbb=-5V 

Vcs= 12V 

(Uhseiected) Tamb=70‘C 

Ido 

- 

— 

8 

mA 

Reference Supply Current 

Icc 

- 

50 

100 

fA 

Substrate Current 

I BB 

- 

- 

-2 

mA 

VDD = 12V 

VCC= 5V 

V BB=-5V 

VCS=0V or 12V 

Standby Tamb=25 C 

Current At 

loos 

- 

0.8 

2 

mA 

Vcs= 4V to 15V 

Vdd= 4V 

Vbb= -4V 

Vcc=0V 

Reduced _ 

Voltages Iamb -70 C 

loos 

- 

1.8 

6 

mA 


READ CYCLE - AC CHARACTERISTICS 


CHARACTERISTICS 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

Chip Select Read Pulse Width 

Tcsr 

120 

— 

00 

ns 

FULL 

OPERATING 

VOLTAGE 

AND 

TEMPERATURE 

RANGE 

Chip Select Rise and Fall Time* 

Tcr ,Tcf 

- 

10 

100 

ns 

Set Up Time 

Tp 

0 

— 

- 

ns 

Access Time 

Ta 

- 

— 

120 

ns 

Cycle Time, Tcr=Tcf = 10ns 

Tc 

250 

_■ 

- 

ns 

Data Hold Time 

Th 

75 

— 

- 

ns 

Output Recovery Time 

Tor 

10 

15 

- 

ns 

Read Recovery Time 

Tcrr 

90 

- 

- 

ns 


WRITE CYCLE - AC CHARACTERISTICS 


CHARACTERISTICS 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

Chip Select Write Pulse Width 

Tcsw 

140 

— 

00 

ns 

FULL 

OPERATING 

VOLTAGE 

AND 

TEMPERATURE 

RANGE 

Chip Select Rise and Fall Time* 

Tcr ,Tcf 

- 

10 

100 

ns 

Set Up Time 

Tp 

0 

- 

- 

ns 

Cycle Time, Tcr=Tcf = lOns 

Tc 

250 

— 

- 

ns 

Data Hold Time 

Th 

75 

— 

- ■ 

ns 

Write Recovery Time 

Tcwr 

90 

— 

- 

ns 


‘Typical Chip Select Rise and Fall Time (Tcr and Tcf ) is 10 ns For Read and Write Cycle 


Figure 1 - READ CYCtE 




^ DON T CARE \ 






x_ . _ 

TP_ 

th [ 

- — TCR 

ev 

c5 

^ .5V .5V ^ 

h tcrr ^ .5v 

|:=-Tp — 

— 

TOR — 


/ W* 

DATA VALID »•— 1.5V - DATA INVALID 

A_ 


Figure 2 - WRITE CYCLE 
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SEMI 8108 300NSEC. STATIC, TTL IN/OUT 1024 x 8 N-MOS RAM 
SEMI 8108 500NSEC. STATIC. TTL IN/OUT 1024 x 8 N-MOS RAM 



FEATURES 

■ 1024 words X 8 bits 

■ EPROM, PROM, ROM pinout compatible 

■ Common I/O bus 

■ Single +5V power supply 

■ No maximum limit on Chip Enable (CE) 
pulse width 

■ 300 or 500 nSEC maximum access time 

■ Less than 60 mW power (disabled) 

■ Less than 270 mW power (enabled) 


PIN CONFIGURATION 


PIN NAMES 

Address Inputs 
CE Chip Enable Input 
WE Write Enable Control Input 
I/Op, Data Bus Input/Output Pins 
Vcc ■'■ 5 V Power Supply 
V55 OV Power Supply 



8108 
Ae 
A 5 

A 4 

A 3 
A2 
Ai 
Aq 
I /01 
I/02 
I/03 

Vss 



16 □ l/Og 
15 □ I/O7 
14 □ 1/06 

□ I/O 5 

□ I/O4 



BLOCK DIAGRAM 


CE 

WE 

'/On 

STATUS 

MODE 

H 

Don't 

Care 

High 

Z 

Disabled 

Standby 

L 

H 

Data 

Enabled 

Read 

H 

■ 

L 

Enabled 

Write 

0 

B 

9 

H 

Enabled 

Write 

1 




i/oi 1/02 1/03 1/04 1/05 1/06 1/07 i/oa 


ORDERING INFORMATION 



ACCESS 

CYCLE 


TEMP. 

DEVICE 

TIME 

TIME 

PACKAGE 

RANGE 

8108-3CD 

300 

450 

Cerdip 

O^C to 70OC 

8108-5CD 

500 

700 

Cerdip 

O^C to 70°C 


RECOMMENDED OPERATING CONDITIONS: (T^ivib = O^C to 70OC) 


PARAMETER 

SYMBOL 

MIN 

NOM 

MAX 

UNIT 

Supply Voltage 

Vcc 

4.75 

5.0 

5.25 ■ 

V . 

Input High Level 

V|H 

2.4 

- 

5.25 

V 

Input Low Level 

V|L 

-0.5 

- 

0.8 

V 


I SEMI, INC. 

A Subsidiary of Electronic Memories & Magnetics Corporation • 3883 North 28th Avenue, Phoenix, Arizona 85017 • (602) 263-0202 


1232 


©IC MASTER 1979 



















SEMI 8108 300NSEC, STATIC, TTL IN/OUT 1024x8 N-MOS RAM 
SEMI 8108 500NSEC, STATIC, TTL IN/OUT 1024x8 N-MOS RAM 


DC CHARACTERISTICS: T^ - 0°C to +70°C. \/cC ~ ± +5%, unless otherwise noted. 


PARAMETER 

SYMBOL 

8108 

UNITS 

CONDITIONS 

MIN 

MAX 

Output HIGH Voltage 

VOH 

2.4 

5.25 

V 

•OH = -200mA 

Output LOW Voltage 

VOL 

- 

0.4 

V 

Iql - 2.1 mA 

Output Leakage Current 

•lo 

-10 

+10 

mA 

V|/o = 0.4 V to Vcc. CE = 2.4 V 

Input Leakage Current 

'Ll 

-10 

+10 

mA 

V|N=0 to 5.25 V 

Power Supply Current 
(Device Enabled) 

‘cci 


50 

mA 

CE < 0.8 V, Vcc = 5V 

Power Supply Current 
(Device Disabled) 

'CC2 

— 

,0 

mA 

CE>2.4V,Vcc = 5V 


READ CYCLE - AC CHARACTERISTICS 


CHARACTERISTICS 

SYMBOL 

8108-3 

8108-5 

UNIT 

CONDITIONS 

MIN 

MAX 

MIN 

MAX 

Chip Enable Read Pulse Width 

TcER 

300 

oo 

500 

OO 

nS 

Full Operating Voltage 
and Temperature Range 

Chip Enable Rise and Fall Time* 

TcR.Tcf 

- 

100 

- 

100 

nS 

Set Up Time 

Tp 

0 

- 

0 

- 

nS 

Access Time 

Ta 

- 

300 

- 

500 

nS 

Cycle Time, Tcr = Tcp = 10 f’S 

Tc 

450 

- 

700 


nS 

Data Hold Time 

Th 

100 

- 

100 

- 

nS 

Output Recovery Time 

Tdr 

- 

75 

- 

75 

nS 

Read Recovery Time 

TcRR 

130 

- 

180 

- 

nS 




WRITE CYCLE - AC CHARACTERISTICS 


CHARACTERISTICS 

SYMBOL 

8108-3 

8108-5 

UNIT 

CONDITIONS 

MIN 

MAX 

MIN 

MAX 

Chip Enable Write Pulse Width 

TcEW 

300 

OO 

500 

OO 

nS 

Full Operating Voltage 
and Temperature Range 

Chip Enable Rise and Fall Time* 

TCR.TCF 

- 

100 

- 

100 

nS 

Set Up Time 

Tp 

0 

- 

0 

-■ 

nS 

Cycle Time, Tcr = Tcp = 10 nS 

Tc 

450 

- 

700 

- 

nS 

Data Hold Time 

Th 

100 

- 

100 

- 

nS 

Write Recovery Time 

TcWR 

130 

- 

180 

- 

nS 


*Typical Chip Select Rise and Fall Time (Tcr and Tqf) is 10 nS For Read and Write Cycle 



READ CYCLE - AC CHARACTERISTICS 


WRITE CYCLE - AC CHARACTERISTICS 




OUTPUT 

DATA 



0.8'^ 

DATA 

STABLE-; 

/o.8V DON'T CARE \ 




2.4 V-^ 
0.8V 

DATA ■’ 
-STABLE^ 

Co.8V X_ 




2.4 V-^ 
0.8 V 

DATA 
- STABLE - 

DON'T CARE V 

V0 8V A 

Tp-^ 

r h — ^ 

-Th 


Tcf- 




^2 4 V 2.4 

J rO.BV 0.8V-a - 


-Tc- 


-TcWR- 
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Fairchild 


93470 • 93471 • 93L470 • 93L471 

TTL ISOPLANAR MEMORY 

4096 X 1-BIT FULLY DECODED RANDOM ACCESS MEMORY 


DESCRIPTION — These devices are 4096-bit TTL Read/Write Random Access Mem- 
ories organized 4096 words by one bit. The devices are identical except for the output 
stage. The 93470 and 93L470 have an uncommitted collector output, while the 93471 
and 93L471 have a 3-state output. The devices have full decoding on chip, separate 
Data Input and Data Output lines and active LOW Chip Select lines. They are designed 
for high performance main memory application and can be used to replace four 1024- 
bit RAMs The 93L470 and 93L471 are appropriate for systems requiring low pov^er. 


• FULL MIL AND COMMERCIAL TEMPERATURE RANGES 

• ORGANIZATION — 4096 WORDS x 1 BIT 

• READ ACCESS TIME —40 ns TYP FOR 93L470/71, 30 ns TYP FOR 93470/71 

• CHIP SELECT ACCESS TIME — 20 ns TYP FOR 93L470/71, 15 ns TYP FOR 73470/71 

• UNCOMMITTED COLLECTOR OUTPUT — 93L470, 93470 

• 3-STATE OUTPUT — 93L471, 93471 

• NON-INVERTING DAA OUTPUT 

• POWER DISSIPATION — 0.09 mW/BIT TYP — 93L470/71 

• POWER DISSIPATION — 0.15 mW/BIT TYP — 93470/71 

• REPLACES FOUR 1024 BY ONE RAMs 


PIN NAMES 


cs 

Aq-Aii 

WE 

D|N 

dout 


Chip Select Input 
Address Inputs 
Write Enable 
Data Input 
Data Output 



*1978 Fairchild Camera and Instrument Corporation Printed in U S A. 


464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-501 1/TWX 910-379-6435 



LOGIC SYMBOL 



16 

1 

17 

1 

15 

2 

cs 

Ao 

D|N 

WE 


3 

Al 




4 

*2 




5 

*3 




6 

A 4 




7 

As 




8 

Ae 




10 

A? 




11 

As 




12 

Ag 




13 — 

A 10 




14 

All 

Dout 





1 

1 

Vcc ~ Pip 18 
GND = Pin 9 



CONNECTION DIAGRAM 



DIP (TOP VIEW) 


Dout Q 

1 18 

Vcc 


Ao □ 

2 17 

12 °IN 



3 16 

□ CS 


A 2 [" 

4 15 

12 


A 3 i;;^ 

5 14 

□ All 


A 4 

6 13 

^ A 10 


asl: 

7 12 

□ As 



8 It 

□ *8 

GND C 

9 10 

□ *7 
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FAIRCHILD • 93470 • 93471 • 93L470 • 93L471 


93470/71 ONLY AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1—6) 


SYMBOL 

CHARACTERISTIC 

93470/71 XC 

93470/71 XM 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 3) 

MAX 

MIN 

TYP 

(Note 3) 

MAX 

READ MODE 

DELAY TIMES 

■ 



■ 





*ACS 

Chip Select Access Time 

■ 

15 

30 

■ 

15 

35 



^RCS 

Chip Select Recovery Time (93470) 


25 

35 


25 

45 



^ZRCS 

Chip Select to HIGH Z (93471 ) 


25 

35 


25 

45 

ns 

See Test Circuit 

*AA 

Address Access Time 


30 

45 

■ 

30 

60 


and Waveforms 

WRITE MODE 

DELAY TIMES 






■ 



*WS 

Write Disable Time (93470) 


25 

35 


25 

H 



*ZWS 

Write Disable to HIGH Z (93471 ) 


25 

35 


25 

KM 

ns 


*WR 

Write Recovery Time 


25 

35 


25 

45 




INPUT TIMING REOUIREMENTS 








See Test Circuit 











tw 

Write Pulse Width (to guarantee write) 

30 

20 


45 

20 




*WSD 

Data Set-Up Time Prior to Write 

10 

5 


15 

5 




*WHD 

Data Hold Time After Write 

5 

0 


10 

0 




%SA 

Address Set-Up Time 

10 

5 


15 

5 


ns 


%HA 

Address Hold Time 

5 

0 


10 

0 




%SCS 

Chip Select Set-Up Time 

5 

0 


10 

0 




%HCS 

Chip Select Hold Time 

5 

0 


10 

0 




C| 

Input Pin Capacitance 


n 

5 

■ 

n 

5 


Measure with 

^0 

Output Pin Capacitance 


■■ 

8 



8 

pr 

PulseTechnique 


NOTES 

1 . Conditions for testing, not shown in the Tabie, are chosen to guarantee operation under “worst case” conditions. 

2. The specified LIMITS represents the “worst case” value for the parameters. Since these “worst case” values normally occur at the temperature and supply 
voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3. Typicai values are at Vcq = 5.0 V, T/^ = 25°C, and MAX loading. 

4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute warm-up. Temperature range of 
operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical thermal resistance values of the package at 
maximum temperature are: 

fljA (Junction to Ambient) (at 400 fpm air flow) = 50°C/Watt, Ceramic DIP; 65°C/Watt, Plastic DIP, NA, Flatpak. 

(Junction to Ambient) (still air) = 90°C, Watt, Ceramic DIP; 110“C/Watt, Plastic DIP, NA, Flatpak. 

0JC (Junction to Case) = 25°C/Watt, Ceramic DIP; 25°C/Watt, Plastic DIP; 15°C/Watt, Flatpak. 

5. The M/VX address access time is guaranteed to be the “worst case” bit in the memory using a pseudo random testing pattern. 

6. % measured at twsA = ^1^, t^ysA measured at tyy = MIN. 

7. Duration of short circuit should not exceed one second. 





O 

V-: 

'B 

iL. 
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FAIRCHILD • 93470 • 93471 • 93L470 • 93L471 




FUNCTIONAL DESCRIPTION — These devices are fully decoded 4096-bit Random Access Memories organized 4096 
words by one bit. Word selection is achieved by means of a 12-bit address, Ao through An. 

The Chip Select inp]^is provided for logic flexibility. For larger memories, the fast Chip Select access time permits the decod- 
ing of Chip Select, CS, from the address without increasing address access time. 

The read and write operations are controlled by the state of the active LOW Write Enable, WE (pin 15). With WE held LOW and 
the chip selected, the data at D|n is written into the addressed location. To read, WE is held HIGH and the chip selected. Data 
in the specified location is presented at the Data Output. 

The 93471 and 93L471 have 3-state outputs which provide drive capability for higher speeds with high capacitive load 
systems. The third state (high impedance) allows bus organized systems where multiple outputs are connected to a 
common bus. 

The 93470 and 93L470 have uncommitted collector outputs to allow maximum flexibility in output connection. In many ap- 
plications, such as memory expansion, the outputs of several 93470s or 93L470s can be tied together. In other applica- 
tions the wired-OR is not used. In either case an external pull-up resistor of value Rl must be used to provide a HIGH 
at the output when it is off. Any value of Rl within the range specified below may be used. 


VCC(max) 
lOL - FO. (1.6) 


Rl 


VCC(min) - VpH 
N (ICEX) + FO. (0.04) 


Rl is in kil 

N = number of wired-OR outputs tied together 
F.O. = number of TTL Unit Loads (U.L.) driven 
IqEX = Memory Output Leakage Current in mA 
VOH = Required Output HIGH level at Output Node 
•OL = Output Low Current 


The minimum value of Rl is limited by output current sinking ability. The maximum value of Rl is determined by the output 
and input leakage current which must be supplied to hold the output at Vqh 

TRUTH TABLE 


INPUTS 

OUTPUTS 

MODE 

CS 

WE 

D|N 

O.C. 

3-STATE 

o 

B 

B 

H 

HIGHZ 

Not Selected 


B 

B 

H 

HIGH Z 

Write “O” 

■ 

B 

H 

H 

HIGH Z 

Write "1” 

B 

H 

X 

Dqut 

Dout 

Read 


H = HIGH Voltage, L = LOW Voltage; X = Don't Care (HIGH or LOW) 
HIGH Z = High Impedance, OC = Open Collector 


ABSOLUTE MAXIMUM RATINGS (above, which the useful life may be impaired) 

Storage Temperature 

Temperature (Ambient) Under Bias 

Vcc Potential to Ground Pin 

Input Voltage (dc)* 

Input Current (dc)* 

Voltage Applied to Outputs (output HIGH)** 

Output Current (dc) 

’Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 

•’Output Current Limit Required. 


GUARANTEED OPERATING RANGES 


-65°C to +150°C 
-55°C to +125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 
-12 mA to +5.0 mA 
-0.5 V to +5.50 V 
-20 mA 


PART NUMBER 

SUPPLY VOLTAGE iVcC) 

AMBIENT TEMPERATURE 

MIN 

TYP 

MAX 

Note 4 

93470XC/93471XC 

93L470XC/93L471XC 

4.75 V 

5.0 V 

5,25 V 

0°C to +75° C 

93L470XM/93L471XM 

93470XM/93471XM 

4,50 V 

5.0 V 

5.50 V 

-55°C to +125°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD • 93470 • 93471 • 93L470 • 93L471 


DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1-4) 


SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

MAX 

VoL 

Output LOW Voltage 


0.3 

0.50 

V 

VcC = Iql = 16mA 

VlH 

Input HIGH Voltage 

2.1 

1.6 


V 

Guaranteed Input HIGH Voltage 
for all Inputs 

V|L 

Input LOW Voltage 


1.5 

0.8 

V 

Guaranteed Input LOW Voltage 
for all Inputs 

l|L 

Input LOW Current 


-250 

-400 

jx/K 

Vcc = MAX, V|N = 0.4 V 

1|H 

1 

Input HIGH Current 


1.0 

0 0 

mA 

mA 

Vcc = max, V|n = 4.5 V 

Vcc = max, V||sj = 5.25 V 

VCD 

Input Diode Clamp Voltage 


-1.0 

- 1.5 

V 

Vcc = max, I|n = -10 mA 

ICEX 

Output Leakage 

Current 


1.0 

100 

ju-A 

Vcc ” MAX, VquT = 4.5 V 

lOFF 

Oujputcuttent , 3 ,, 


i 

50 

-50 

fJ-fK 

< < 
0 0 

0 0 

II II 

> > 
X X 

< < 
0 0 
c c 

H H 

II II 

0 r\3 
tn 

< < 

VOH 

Output HIGH 93470/93L470 

Voltage 

2.4 



V 

Vcc min, Iqh ~5.2 mA 

•os 

Output Current 

Short Circuit 93470/93L470 

to Ground 



-100 

mA 

Vcc = max. Note 7 

icc 

93L470/71XC 

Power Supply 93L470/71XC 

Current 93L470./71XM 

93L470/71XM 

93470/ 7 1XC 

93470/71 XC 

93470/71 XM 

93470 / 7 1XM 


67 

80 

63 

86 

no 

130 

. 100 

140 

170 

180 

mA 

mA 

Ta = +75°c 
Ta = 0“C ' 

Ta = +125“C 
Ta = -55°c 

Ta = 75°c 

Ta = 0°c 

Ta = 1 25°c 

Ta = -55°C 

Vcc = max. 

All Inputs and 

Outputs Open 

1 


93L470/71 ONLY AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1-6) 


SYMBOL 

CHARACTERISTIC 

93L470/71XC 

93L470/71XM 

UNITS 

CONDITIONS 

MIN 

TYP 
(Note 3) 

MAX 

i 

MIN 

TYP 
(Note 3) 

MAX 

Read mode 

DELAY TIMES 

■ 



■ 


■ 



tACS 

Chip Select Access Time 


20 







tRCS 

Chip Select Recovery Time (93L470) 


30 






See Test Circuit 

tZRCS 

Chip Select to HIGH Z (93L471) 


30 



30 



and Waveforms 

tAA 

Address Access Time 

HH 

40 


HH 

40 

IIh 



WRITE MODE 

DELAY TIMES 









tws 

Write Disable Time (93L470) 

1 

1 

30 



30 




<ZWS 

Write Disable to HIGH Z (93L471 ) 


30 



30 


ns 


tWR 

Write Recovery Time 


30 



30 





INPUT TIMING REQUIREMENTS 









tw 

Write Pulse Width (to guarantee write) 


25 



25 



See Test Circuit 

tWSD 

Data Set-Up Time Prior to Write 


5 



5 



and Waveforms 

tWHD 

Data Hold Time After Write 


0 



0 




tWSA 

Address Set-Up Time 


5 



5 


ns 


tWHA 

Address Hold Time 


0 



0 




^WSCS 

Chip Select Set-Up Time 


0 



0 




tWHCS 

Chip Select Hold Time 


0 


L_ 

0 




C| 

Input Pin Capacitance 

m 

■■ 

5 


n 

5 

oF 

Measure with 

Co 

Output Pin Capacitance 



8 



8 


Pulse Technique 
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Fairchild 


F10470 • F1 00470 

ECL ISOPLANAR MEMORY 

4096 X 1-BIT FULLY DECODED RANDOM ACCESS MEMORY 


DESCRIPTION — These devices are 4096-bit Read/Write Random Access Memories 
organized 4096 words by one bit. They are designed for high-speed scratchpad, control 
and buffer storage applications. 


LOGIC SYMBOL 


The F10470 is compatible with the F10K and uncompensated 10K ECL logic series and 
includes on-chip voltage compensation for improved noise margin. The F10470 is 
specified to operate over the 0°C to 75° C temperature range. 

The F100470 has on-chip voltage and temperature compensation and is compatible 
with the F100K and 95K series of ECL logic. The device is specified to operate over the 
0°C to 85° C temperature range. 

Features common to both devices are full address decoding on chip, separate Data 
In and non-inverting Data Cut lines and an active LCW Chip Select line. The devices 
are packaged in a hermetic ceramic 18-pin dual in-line package. 

• ORGANIZED 4096 WORDS BY ONE BIT 

• OPEN EMITTER OUTPUT FOR EASE OF MEMORY EXPANSION 

• READ ACCESS TIME — 25 ns TYP 

• POWER DISSIPATION — 0.2 mW/BIT 

• F10470 — COMPATIBLE WITH F10K AND UNCOMPENSATED 10K ECL LOGIC 

• F100470 — COMPATIBLE WITH F100K AND 95K ECL LOGIC 


16 17 15 



PIN NAMES 

Ac — An 
WE 
D|N 
DoUT 


Chip Select Input 
Address Inputs 
Write Enable 
Data Input 
Data Output 




LOGIC DIAGRAM 



(S)®0(iXlXz) 


Vcc - ^ 8 

Vg£ = Pin 9 
= Pin Numbers 


— Pin 18 
VpE ~ Piri 9 


CONNECTION DIAGRAM 

DIP (TOP VIEW) 


Dour 1 
Ao c: 2 

''I L 3 
A2[:4 
A3 □ 5 
A4 □ 6 
A5[: 7 

Ae [li; 8 

VEE C 9 


18 

^ Vcc 

17 

J D|N 

16 

^ cs 

15 

□ 

14 

□ All 

13 

□ Aio 

12 

□ Ag 

11 

□ *8 

10 

□ A7 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


c 1978 Fairchild Camera and Instrument Corporation Printed in U S A 293-11-0003-088 15M 

Fig\IRCHILD 

464 ELLIS STREET, MOUNTAIN VIEW. CALIFORNIA 94042 (415) 962-501 1/TWX 910-379-6435 
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FAIRCHILD ISOPLANAR ECL MEMORY • F10470 • F100470 


FUNCTIONAL DESCRIPTION — These devices are fully decoded 4096-bit Random Access Memories organized 4096 
words by one bit. Word selection is achieved by means of a 12-bit address, Ao thru An. 

One chip Select input is provided for memory array expansion up to 8192 words without the need for external decoding. 
For larger memories, the fast Chip Select access time permits the decoding of Chip Select, CS, from the address with- 
outincreasing address access time. 

The read and write operations are controlled by the state of the active LOW Write Enable, WE (Pin 1 5). With WE held LOW 
and the chip selected, the data at Din 'S written into the addressed location. To read, WE is held HIGH and the chip se- 
lected. Data in the specified location is presented at DouT 'S non-inverted. 

An unterminated emitter-follower output is provided to allow maximum flexibility i output connection. In many appli- 
cations such as memory expansion, the outputs of many F10470s or F100470s can be tied together, i^n other applica- 
tions the wired-OR is not used. In either case an external 50 O pull down resistor to -2 V or an equivalent network 
must be used to provide a LOW at the output when it is off. 


ABSOLUTE MAXIMUM RATINGS (above-which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vee Pin Potential to Ground Pin 
Input Voltage (dc) 

Output Current (dc Output HIGH) 


TABLE 1 - 
TRUTH TABLE 


INPUTS 

OUTPUT 

MODE 

CS 

WE 

D|N 

OPEN EMITTER 

'h 

n 

X 

L 

Not Selected 

n 

H 

L 

L 

Write "O" 


n 

H 

L 

Write "1" 

B 

H 

X 

dout 

Read 


-65°C to +150°C 
-55°C to +125°C 
-7.0 V to +0.5 V 
Vee fo +0 5 V 
-30 mA to +0.1 mA 


L LOW Voltage Levels 1.7'V 
H HIGH Voltage Levels 0.9 V 
(Nominal values) 

X Don't Care 


GUARANTEED OPERATING RANGES 


PART NUMBER 

SUPPLY VOLTAGE (Vee> 

AMBIENT TEMPERATURE (Ta) 

MIN 

TYP 

MAX 

(Note 4) 

FI 0470 

-5.46 V 

-5.2 V 

-4.94 V 

0“C to-f 75° C 

FI 00470 

-5.7 V 

-4.5 V 

-4.2 V 

0°C to +85° C 


F10470 ONLY DC CHARACTERISTICS: Vee = -5 2 V, Vcc = GND. Output Load = 50 O and 30 pF to -2.0 V, Ta = 0°C to 75°C (Note 4) 


SYMBOL 

CHARACTERISTIC 

B 

LIMIT 

TYP 

(Note 3) 

A 

LIMIT 



UNITS 

Ta 

CONDITIONS 

VOH 

Output Voltage HIGH 

-1000 


-840 

mV 

o°c 





-960 


-810 


25° C 





-900 


-720 


75°C 

V|N = V|ha or V|lb 


VOL 

Output Voltage LOW 

-1870 


mm 

mV 

0°C 




-1850 




25° C 





-1830 

Ib 

-1625 


75° C 


Loading is 

VOHC 

Output Voltage HIGH 

-1020 



mV 

0°C 


50 O to -2.0 V 



-980 




25° C 





-920 




75°C 

V|N = Vihb or Vila 


VOLC 

Output Voltage LOW 


■■■ 

Bil 

mV 

0°C 








25° C 







BSi 


75°C 



V|H 

Input Voltage HIGH 

Bng 

|B|| 

-840 

mV 

0°C 

Guaranteed Input Voltage HIGH 





-810 


25° C 

for All Inputs 




-1045 


-720 


75° C 



V|L 

Input Voltage LOW 



ill 

mV 

0°C 

Guaranteed Input Voltage LOW 







25°C 

for All Inputs 






-1450 


75°C 



•IH 

Input Current HIGH 



220 

mA 

0 to 75° C 

V|N = V|ha 

l|L 


0.5 

■■■ 

170 

mA 

25° C 

V|N = V|LB 




-50 







'EE 

Power Supply Current 


B 


mA 

75° C 

All Inputs and Output Open 


(Pin 9) 

-200 

mm 



0°C 
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Fairchild 


FAIRCHILD ISOPLANAR ECL MEMORY • F10470 • F100470 



F100470 ONLY DC CHARACTERISTICS. Vee = -4.5 V, Vcc = GND, Output Load = 50 O and 30 pF to -2.0 V, T/^=0°C to +85°C (Note 4) 


SYMBOL 

CHARACTERISTIC 

LIMITS (Note 6) 

1 

UNITS 

CONDITIONS 

B 

TYP 

(Note 3) 

A 

VOH 

Output Voltage HIGH 

1025 

955 

880 

mV 

V|N "■ V|hA or V|LB 

Loading is 

50 0 to 2.0 V 

VOL 

Output Voltage LOW 

1810 

-1715 

-1620 

mV 

VOKC 

Output Voltage HIGH 

1035 



mV 

V|N " Vihb or Vila 

VOLC 

Output Voltage LOW 



-1610 

mV 

V|H 

Input Voltage HIGH 

1165 


880 

mV 

Guaranteed HIGH Signal for All Inputs 

V|L 

Input Voltage LOW 

1810 


-1475 

mV 

Guaranteed LOW Signal for All Inputs 

l|H 

Input Current HIGH 



220 

fjA 

V|N = V|ha 

l|L 

Input Current LOW, CS 

All others 

0.5 

50 


170 

aa 

V|N = V|lb 

•ee 

Power Supply Current 

-195 

-160 


mA 

All Inputs and Output open 


NOTES; 

1 Conditions for testing, not shown in the tables are chosen to guarantee operation under "worst case" conditions. 

2. The specified Limits represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature 
extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3. Typical values are Vee = -4.5 V for F100470, Vee = -5.2 V for F100470. Ta = 25°C and maximum loading unless otherwise specified. 

4. Guaranteed with transverse air flow exceeding 400 linear F P M and 2 minute warm up period. Typical resistance values of the package are: 

(Junction to Ambient) = 90“C/Watt (still air) 

0JA (Junction to Ambient) = 50°C/Watt (at 400 F.P.M. air flow) 
djQ ( Junction to Case) = 25°C/Watt 

5. The maximum address access time is guaranteed to Ite the worst case bit in the memory using a pseudorandom testing pattern. 

6. DEF INITION OF SYMBOLS AND TERMS USED IN THIS DATA SHEET; 

The symbols and terms used in this data sheet have been chosen to agree with the latest standards of the Electronics Industries Association 
and the International Electrotechnical Commission, The relative values of the specified conditions and limits will be referenced to an al 
gebraic scale. The extremities of the scale are: "A" the value closest to positive infinity, "B" the value closest to negative infinity. 


AC CHARACTERISTICS: F10470: Vee = -5.2'V +5%, Ta = 0°C to 75°C, Output Load = 50 (1, 30 pF to -2.0 V 


F100470: Vee = -4.5 V ±5%, Ta = 0°C to 85° C, Output Load = 50 11, 30 pF to -2.0 V 


SYMBOL 

PARAMETER 

MIN 

TYP 

(Note 3) 

MAX 

UNITS 

CONDITIONS 







measured at 

‘ACS 

Chip Select Access Time 


10 

15 

mm 

50% of input to valid 

‘RCS 

Chip Select Recovery Time 


10 

15 

mm 

output (Vila Vql 

‘AA 

Address Access Time 


25 

35 

ns 

or V|hb or Vqh) 

tw 

Write Pulse Width 







(to Guarantee writing) 

25 

18 


ns 


‘WSD 

Data Set-up Time 







Prior to Write 

5 

1 


ns 


‘WHD 

Data Hold Time 







After Write 

5 

1 


ns 


‘WSA 

Address Set-up Time 







Prior to Write 

10 

5 


ns 


‘WHA 

Address Hold Time 







After Write 

5 

1 


ns 


‘WSCS 

Chip Select Set-up Time 







Prior to Write 

5 

1 


ns 

measured 

‘WHCS 

Chip Select Hold Time 




ns 

at 50% of input 


After Write 

5 

1 


ns 

to valid output 

‘WS 

Write Disable Time 



15 

ns 

(Vila for Vql or 

‘WR 

Write Recovery Time 


HB 

20 

ns 

V|hb for Vqh) 

‘r 

Output Rise Time 


5 

■■ 

H 

Measured between 20% 

tf 

Output Fall Time 


5 


H 

and 80% points. 

C|N 

Input Pin Capacitance 


4 

g| 

pF 

Measure with a Pulse 

COUT 

Output Pin Capacitance 


7 


pF 

Technique 
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93415 * 931415 • 93425 • 93L425 

TTL ISOPLANAR MEMORY 

1024 X 1-BIT FULLY DECODED RANDOM ACCESS MEMORIES 


DESCRIPTION — These devices are 1024-Bit Read/Write Random Access Memories 
organized 1024 words by one bit and are designed for buffer control storage and high 
performance main memory applications. The typical access time ranges from 25 ns to 
40 ns depending upon the device type. The 93L415 and 93L425 are appropriate for 
systems requiring low power. 

Each 1024-bit memory has full decoding on chip, separate Data Input and Data Output 
lines and an active LOW Chip Select line. The 93425 and 93L425 have a 3-state output to 
drive bus organized systems and/or highly capacitive loads and the 93415 and 93L415 
have an uncommitted collector output for ease of memory expansion. All of the devices 
are fully compatible with standard DTL and TTL logic families. 

• FULL MIL AND COMMERCIAL RANGES 

• 3-STATE OUTPUT — 93425 AND 93L425 

• UNCOMMITTED COLLECTOR OUTPUT — 93415 AND 93L415 

• NON-INVERTING DATA OUTPUT 

• ORGANIZED 1024 WORDS x 1 BIT 

• POWER DISSIPATION 250 mW TYP-93L415 AND 93L425 

• POWER DISSIPATION 0.5 mW TYP — 93415 AND 93425 

• TTL INPUTS AND OUTPUT 

• POWER DISSIPATION DECREASES WITH INCREASING TEMPERATURE 


LOGICAL SYMBOL 


PIN NAMES 


Chip Select Input 
Address Inputs 
Write Enable Input 
Data Input 
Data Output 


2 

Ao 

3 

Al 

4 

A2 

5 

A3 

6 

A4 

9 

As 

10 

A6 

11 

A? 

12 

As 

13 

A9 




Vcc = Pin 16 
GND = Pin 8 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


cs Q 

V 

1 

^ 

16 

3 Vcc 


Ao[^ 

•2 

15 



AlC 

3 

14 



A2C 

4. 

13 


> 

a 

AaC 

5 

12 

3 As 

0 

A4[^ 

6 

11 

3a7 

s 

DqUT C 

7 

10 

3 As 

lU 

s 

GND 

8 

9 

3A5 



Note: 

The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 



*1978 Fairchild Camera and Instrument Corporation Printed in U.S.A. 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93415 • 934L15 • 93425 • 934L25 



9342S/93L425 LOGIC DIAGRAM 



FUNCTIONAL DESCRIPTION —These devices are fully decoded 1024-Bit Random Access Memories organized 1024 
words by one bit. Word selection is achieved by means of aTO-bit address, Ao-Ag. The Chip Select input allows memory 
array expansion. For large memories, the fast chip select access time permits decoding of the Chip Select (CS) from the 
address without affecting system performance. The read and write operations are controlled by the state of the active LOW 
Write Enable (WE). With WE held LOW and the chip selected, the data at Din is written into the addressed location. To read, 
WE is held HIGH and the chip selected. Data in the specified location is presented at Dour and is non-inverted. 

93425 and 93L4250nly 

The 93425 and 93L425 3-state outputs provide drive capability for higher speeds with high capacitive load systems. The 
third state (high impedance) allows bus organized systems where multiple outputs are connected to a common bus. 
During writing, the output is held in the high impedance state. 

93415 and 93L415 Only 

The 93415 and 93L415 uncommitted collector outputs are provided to allow maximum flexibility in output connection. In 
many applications such as memory expansion, the outputs of many 93415s or 93L415S can be tied together. In other 
applications, the wired-OR is not used. In either case, an external pull-up resistor of Rl value must be used to provide a 
HIGH at the output when it is off. Any Rl value within the range specified below may be used. The minimum Rl value is 
limited by output current sinking ability. The maximum Rl value is determined by the output and input leakage current 
which must be supplied to hold the output at Voh- One Unit Load = 40 HIGH/1.6 mA LOW. 

Vcc(min) ^ ^ Vcc(min)— Vqh Rl is in kfl 

Iqi_ _ FO ( 1 .6) ~ ~ n ( IcEx) + FO (0.04) ^ “ number of wired-OR outputs tied together 

FO = number of TTL Unit Loads (UL) driven 
ICEX = Memory Output Leakage Current 
Voh = Required Output HIGH Level at Output Node 
lOL = Output LOW Current 


93415/93L415 - TRUTH TABLE 


INPUTS 

OUTPUT 

MODE 

CS 

B 


Open 

Collector 


m 

Bl 

B 

H 

NOT SELECTED 

B 

H 

B 

H 

WRITE "0" 

m 

n 

H 

H 

WRITE "1" 

L 

H 

X 

Dout 

READ 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care (HIGH or LOW) 


93425/93L425 - TRUTH TABLE 


inputs 

output 

MODE 

CS 

WE 

■^IN 

^OUT 

D 

n 

X 

HIGHZ 

Not Selected 

H 

n 

L 

HIGH Z 

Write "0” 

iD 

n 

H 

HIGH Z 

Write "1" 

n 

H 

X 

•^out 

Read 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care (HIGH or LOW) 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93415 • 934L15 • 93425 • 934L25 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
*lnput Voltage (dc) 

*lnput Current (dc) 

**Voltage Applied to Outputs (output HIGH) 

Output Current (dc) (output LOW) 

‘Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 

“Output Current Limit Required. 

GUARANTEEDOPERATING RANGES 


-65°C to+150°C 
-55°Cto+125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 
-12 mA to +5.0 mA 
0.5 V to +5.50 V 
+20 mA 


PART NUMBER 

SUPPLY VOLTAGE (Vcc) 

AMBIENT TEMPERATURE (Ta) 

MIN 

TYP 

MAX 

(Note 4) 

9341 5XC, 934L15XC 
93425XC, 934L25XC 

4.75 V 

5.0 V 

5.25 V 

0°C to +75° C 

9341 5XM, 9341 5XM 

93425XM, 934L25XM 

4.50 V 

5.0 V 

5.50 V 

-55°Cto+125°C 


X - package type; f for Flatpak, D for Ceramic DIP, P for Plastic DIP. See Packaging Information Section for packages available on this product. 


93415 DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2, 4) 


SYMBOL 

CHARACTERISTIC 

1 LIMITS 

UNITS 



MIN 

TYP (Note 3) 

MAX 

UUIVUI 1 lUIVb 

Vql 

Output LOW Voltage 


0.3 

0.45 

V 

Vcc ~ min, Iql ~ 

VtH 

Input HIGH Voltage 

2.1 

1.6 


V 

Guaranteed Input HIGH Voltage for all Inputs 

V|L 

Input LOW Voltage 


1.5 

0.8 

V 

Guaranteed Input LOW Voltage for all Inputs 




-250 

-400 

mA 

Vcc = max, V||vj = 0.4 V 

l|H 

Input HIGH Current 


1.0 

40 

mA 

Vcc = max, V|N = 4.5 V 



1.0 

mA 

Vcc = max, V|n = 5.25 V 

ICEX 

Output Leakage Current 


1.0 

100 

ma 

Vcc = max, VquT = 4.5 V 

VCD 

Input Diode Clamp Voltage 


-1.0 

-1.5 

V 

Vcc = max, l|N = -10 mA 



1 ■ 

95 

130 

mA 

Ta>75°C 

Vcc = max. 

All Inputs Grounded 

'cc 

Power Supply Current 


i 

155 

mA 

Ta = 0°C 



i 

i 

170 

mA 

Ta = -55°C 


93L415 DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2, 4) 




LIMITS 1 




SYMBOL 

CHARACTERISTIC 

MIN 

TYP 
(Note 3) 

MAX 

UNITS 

CONDITIONS 

Vql 

Output LOW Voltage 


0.35 

0.50 

V 

Vcc “ min, Iql ~ 16 mA 

V|H 

Input HIGH Voltage 

2.1 

1.6 


V 

Guaranteed Input HIGH Voltage 

for all Inputs 

V|L 

Input LOW Voltage 

! 

1.5 

V 

0.8 

V 

Guaranteed Input LOW Voltage 
for all Inputs 

llL 

Input LOW Current 


-150 

-300 

mA 

Vcc = MAX, V|n=0.4 V 

l|H 

Input HIGH Current 


1.0 

40 

mA 

Vcc = MAX, V|n = 4.5 V 



1.0 

mA 

Vcc = max, V|N = 5.25 V 

'CEX 

Output Leakage Current 


1.0 

.100 

mA 

Vcc = MAX, VquT = 4.5 V 

VCD 

Input Diode Clamp Voltage 


-1.0 

-1.5 

V 

Vcc = max, I|n = -10 mA 





55 

mA 


Vcc = max. 

•cc 

Power Supply Current 


45 

65 

mA 

Ta = o°c 

All Inputs 



1 


75 

mA 

Ta--55°C 

Grounded 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93415 • 934L15 • 93425 • 934L25 



93425 DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2, 4) 


SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP (Note 3) 

MAX 

VOL 

Output LOW Voltage 


0.3 

0.45 

V 

Vcc = min, Iol = 16 mA 

V|H 

Input HIGH Voltage 

2.1 

1.6 


V 

Guaranteed Input HIGH Voltage for all Inputs 

.V|L 

1 Input LOW Voltage 


1.5 

0.8 

V 

Guaranteed Input LOW Voltage for all Inputs 

l|L 

Input LOW Current 


-250 

-400 

mA 

Vcc = max, V|N =0.4 V 

l|H 

Input HIGH Current 

! 

1.0 

40 

mA 

Vcc = max, V|N = 4.5 V 



1.0 

mA 

Vcc = max, V|n = 5.25 V 

•off 

Output Current (HIGH Z) 



■ 

mA 

Vcc ~ max, VquT ~ 2.4 V 

Vcc = max, VquT = 0.5 V 

•os 

Output Current Short Circuit 

to Ground 



-100 

' 

mA 

Vcc = max, Note 7 

Vqh 

i 

Output HIGH Voltage 

93425XC 

d 


1 

V 

Iqh = -■'0.3 mA, Vcc = 5.0 V ±5% 

93425XM 

BM 



V 

•oh “ ~5.2 mA 

VCD 

Input Diode Clamp Voltage 


-1.0 

-1.5 

V 

Vcc ~ max, Ijfij = — 10 m.A 

•cc 



j 

Power Supply Current 

1 


130 

mA 

1 Ta>75°C 

Vcc = max. 

All Inputs Grounded 


95 

155 

mA 

O 

o 

II 

< 

1- 



170 

rnA 

Ta = -55°C 


93L425 DC CHARACTERISTICS: Over Operating Temperature Ranges, Notes 1, 2 and 4 


SYMBOL 

PARAMETER 

LIMITS 

UNITS 

i CONDITIONS 

1 MIN 

TYP 

(Note 3) 

MAX 

< 

O 

r~ 

Output LOW Voltage j 

1 

0.35 

0.50 

V 

Vqc ~ MIN, Iql ~ 16 mA 

VlH 

Input HIGH Voltage 

2.1 

1.6 


V 

Guaranteed Input HIGH Voltage 
for all Inputs 

V|L 

Input LOW Voltage 


! 

1.5 

0.8 

m 

Guranteed Input LOW Voltage 
for all Inputs 

'iL 

Input LOW Current 


-150 

-300 

jjA I 

Vcc '^IN " 

'ih 

Input HIGH Current 


1.0 

40 

/jA 

Vcc " '^IN " ® 



1.0 

mA 

Vcc " ^IN = 5.25 V 

•off 

Output Current (HIGH Z) 



m 

aA 

Vcc '^OUT " 2.4 V 

Vcc ^ '^OUT "" ® ^ V 

'os 

Output Current 

Short Circuit to Ground 



-100 

mA 

Vcc " 2 

X 

O 

> 

Output HIGH 
Voltage 

93L425XC 

2.4 



V 

Iqh = -5.2 mA, Vcc " ^ ° 

93L425XM 

2.4 



V 

Iqh = -5.2 mA, Vcc " ® ° 

< 

o 

D 

Input Clamp Diode Voltage 


-1.0 

-1.5 

V 

Vcc " 'in = ■"'•0 'T'A 

'cc 

1 

Power Supply Current 



55 

mA 

Ta ^ 75 °C 

Vcc ^ 

All Inputs 

Grounded 


45 

65 

mA 




75 

mA 



NOTES: 


1 Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case " conditions 

2 The specified LIMITS represents the "worst case " value for the parameters. Since these "worst case" values normally occur at the temperature and sup- 
ply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3 Typical limits are at '^qq - 5.0 V, T^ - -f25^C, and MAX loading. 

4 The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. For military range an additional require- 
ment of a two minute warm-up. Typical thermal resistance values of the package at maximum temperature are; 

6 (Junction to Ambient) (at 400 fpm air flow) - 50'^C/Watt, Ceramic DIP; 65‘^CC/Watt, Plastic DIP; NA, Flatpak 
(Junction to Ambient) (still air) - 90'^C/Watt, Ceramic DIP; 110°C/Watt, Plastic DIP, NA, Flatpak 
djQ (Junction to Case) = 25°C/Watt, Ceramic DIP; 25“C/Watt, Plastic DIP; 10'^C/Watt, Flatpak 

5 The MAX address access time is guaranteed to be the "worst case " bit in the memory using a pseudo random testing pattern 

6 measured at t^^g^ MIN, t^g^ measured at Xyy ‘ MIN 

7 Duration of short circuit should not exceed one second 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93415 • 934L15 • 93425 • 934L25 



AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6) 




93415/25AXC 

93415/25XC 

93415/25XM 



SYMBOL 

CHARACTERISTIC 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 




(Note 3) 



(Note 3) 



(Note 3) 




READ MODE 

DELAY TIMES 












^ACS 

Chip Select Time 


15 

20 


15 

35 


15 

45 

ns 

See Test Circuit 

^RCS 

Chip Select Recovery Time 


15 

20 1 


20 

35 


20 

50 

and Waveforms 

^AA 

Address Access Time 


25 

30 


30 

45 


40 

60 



WRITE MODE 

DELAYTIMES 












tws 

Write Disable Time 


15 

20 


20 

35 


20 

45 

ns 


^WR 

Write Recovery Time 

INPUT TIMING 

REQUIREMENTS 


20 

25 ' 


25 

40 


45 

50 




tw 

Write Pulse Width 

(to guarantee write) 

Data Set-Up Time Prior to Write 

20 

15 


30 

25 


40 

25 



See Test Circuit 

and Waveforms 

^WSD 

5 

0 


5 

0 


5 

0 



^WHD 

Data Hold Time After Write 

5 

0 


5 

0 


5 

0 


ns 


tWSA 

Address Set-Up Time 

5 

0 


10 

0 


15 

0 



tWHA 

Address Hold Time 

5 

0 


5 

0 


5 

0 




twscs 

Chip Select Set-Up Time 

5 

0 


5 

0 


5 

0 




tWHCS 

Chip Select Hold Time 

5 

0 


5 

0 


5 

0 




C| 

Input Pin Capacitance 


4 

5 


4 

5 


4 

5 

PF 

Measure with 

Co 

Output Pin Capacitance 


7 

8 


7 

8 

1 

7 

8 

Pulse Technique 


AC CHARACTERISTICS: Over Guaranteed Operating Ranges. Notes 1, 2, 4, 5, 6 


SYMBOL 

CHARACTERISTIC 

93L41 5/25XC 

1 93L415/25XM 

UNITS 

CONDITIONS 

MIN 

t TYP 
(Note 3) 

MAX 

! MIN 

TYP 

(Note 3) 

MAX 

READ MODE 

DELAY TIMES 



WM 

■B 





Ucs 

Chip Select Access Time 


20 



20 

45 


See Test Circuit 

^ZRCS 

Chip Select to HIGH Z 

■ 

20 



20 

50 

ns 

and Waveforms 

^AA 

Address Access Time 

■ 

35 

B 

n 

35 

70 



WRITE MODE 

DELAY TIMES 

1 








^ZWS 

Write Disable to HIGH Z 


20 

45 


20 

45 



*WR 

Write Recovery Time 


20 

45 


20 

55 




INPUT TIMING REQUIREMENTS 










Write Pulse Width 

45 

25 


50 

25 



See Test Circuit 


(to guarantee write) 







ns 

and Waveforms 

*WSD 

Data Set-Up Time Prior to Write 

5 

0 


10 

0 




%HD 

Data Hold Time After Write 

5 

0 


10 

0 




%SA 

Address Set-Up Time 

10 

0 


10 

0 




%HA 

Address Hold Time 

5 

0 


10 

0 




*WSCS 1 

Chip Select Set-Up Time 

5 

0 


10 

0 




%HCS 

Chip Select Hold Time 

5 

0 


10 

0 




C| 

Input Pin Capacitance 

■ 

B 

5 

B 

B 

5 

pF 


^0 

Output Pin Capacitance 

■ 

■1 

8 

B 

■1 

8 
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ECL ISOPLANAR MEMORY 
F10415 / F10415A / F100415 

1024X 1-BIT FULLY DECODED RANDOM ACCESS MEMORIES 


GENERAL DESCRIPTION — These devices are 1024-bit Read/Write Random Access Memories 
organized 1024 words by one bit. They are designed for high speed scratch pad, control and buffer 
storage applications. Both include full address decoding on the chip, have separate Data In and non- 
inverted Data Out lines, and active LOW Chip Select lines. 


LOGIC SYMBOL 


• TYPICAL READ ACCESS TIME 

F10415 - 25 ns 

F10415A and F100415 - 12 ns 

• TYPICAL CHIP SELECT ACCESS TIME 

(=10415 -7 ns 
F10415A and 100415 - 5 ns 

• ORGANIZED 1024 WORDS X 1 BIT 

• OPEN EMITTER OUTPUT FOR EASE OF MEMORY EXPANSION 

• POWER DISSIPATION: 0.5m W/BIT 

• F10415/10415 COMPATIBLE WITH F10K AND UNCOMPENSATED 10K ECL LOGIC 

• F10041 5 COMPATIBLE WITH FI OOK AND F95K ECL LOGIC 


14 15 13 




I 


PIN NAMES 

CS Chip Select Input 

Aq to Ag Address Inputs 

D|(\j Data Input 

OoUT Data Output 

WE Write Enable Input 


LOGIC DIAGRAM 


TABLE 1 - 
TRUTH TABLE 


INPUTS 

•OUTPUT 

MODE 


WE 

Din 

OPEN EMITTER 

H 

X 

X 

L 

NOT SELECTED 

L 

L 

L 

L 

WRITE "O" 

L 

L 

H 

L 

WRITE ”1'' 

L 

H 

X 

Dout 

READ 


L = LOW Voltage Levels = — 1,7 V 
H = HIGH Voltage Levels = -0.9 V 
(Nominal values) 

X = Don't Care 


V = Pin 16 
VEE = Pin8 


CONNECTION DIAGRAM 

DIP (TOP VIEW) 



0= Pin Numbers *5 *6 *7 *8 *9 


Dqut Q] 

"i 16 

] Vcc 

*0 C 

2 15 


AlC 

3 14 


A 2 

4 13 


AsC 

5 12 

D Ag 

a 4 [: 

6 11 

As 

A5 

7 10 

□ a, 

veec: 

8 9 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


S1978 Fairchild Camera and Instrument Corporation Printed in U.S.A. 

4$4 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 I L.C3 
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FAIRCHILD ECL ISOPLANAR MEMORY • F10415/F10415A/F100415 


FUNCTIONAL DESCRIPTION — The F10415, FICWIBA and F100415 are fully decoded 1024-bit Read/Write Random Access Memories 
organized 1024 words by one bit. Bit selection is acheived by means of a 10-bit address, Aq to Ag. One Chip Select input is provided for mem- 
ory array expansion up to 2 048 words without the need for external decoding. For larger memories, the fast chip select access time permits 
the decoding of Chip Select (CS) from the addres s wi thout increasing address access time. The read and write operations are controlled by th e 
state of the active LOW Write Enable (WE). With WE and CS held LOW. the data at Dj^ is written into the addressed location. To read, WE is 
held HIGH and CS held LOW. Data in the specified location is presented at DquT is non-inverted. 

An unterminated emitter-follower output is provided to allow maximum flexibility in output connection. In many applications such as memory 
expansion, the outputs of many F10415s, F10415As or 100415s can be tied together. In other applications the wired-OR is not used. In either 
case an external 50 pull down resistor to -2 V or an equivalent network must be used to provide a LOW at the output when it is off. 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature 
Temperature (Ambient) Under Bias 
Vee Pin Potential to Ground Pin 
Input Voltage (dc) 

Output Current (dc Output HIGH) 

GUARANTEED OPERATING RANGES 


PART NUMBER 

SUPPLY VOLTAGE (Vee) 

AMBIENT TEMPERATURE 


MIN 

TYP 

MAX 

See Note 4 


F10415DC, F10415ADC 

-5.46 V 

-5.2 V 

-4.94 V 

0°Cto75°C 

F100415DC 

-5.7 V 

-4.5 V 

-4.2 V 

0°C to 85°C 


10415 and 1041 5A Only 

DC CHARACTERISTICS: VgE = -5-2 V, Output Load = 50 and 30 pF to -2.0 V, T^ = 0°C to 75''C (Note 4) 


SYMBOL 

CHARACTERISTIC 

B 

LIMIT 

TYP 

(Note 3) 

A 

LIMIT 

— 

UNITS 

Ta 

— 

CONDITIONS 

Vqh 

Output Voltage HIGH 

mm 


-840 

mV 

o°c 





|M 


-810 


+25°C 





— 

H 

-720 


+75°C 

V|N = V|ha or V|lb 


VOL 

Output Voltage LOW 



BBI 

mV 

0°C 








+25° C 






■1 

BSi 


+75° C 


Loading is 

Vqhc 

Output Voltage HIGH 

-1020 



mV 

0°C 


50 n to -2.0 V 



-980 




+25°C 





-920 




+75°C 

V|N = V|hb or Vila 


Vqlc 

Output Voltage LOW 



■il 

mV 

0°C 








+25°C 






llllHi 

BS9 


+75°C 



V|H 

Input Voltage HIGH 

IBIE'Eil 


-840 

mV 

0°C 

Guaranteed Input Voltage HIGH 





-810 


+25° C 

for All Inputs 




-1045 


-720 


+75°C 



V|L 

Input Voltage LOW 


,^^9 

91 

mV 

0°C 

-Guaranteed Input Voltage LOW 





BES 


+25°C 

for All Inputs 




1^^ 


-1450 


+75°C 



•IH 

Input Current HIGH 



220 

mA 

0 to +75°C 

V|N = V|HA 

l|L 

Input Current LOW, CS 

0.5 

^^9 

170 

mA 

+25°C 

V|N = V|lb 



All others 

-50 







lEE 

Power Supply Current 


-90 


mA 

+75° C 

All Inputs and Outputs Open 


(Pin 8) 

-150 

-105 



0°C 




NOTES: 

1. Conditions for testing, not shown in the tables are chosen to guarantee operation under "worst case” conditions. 

2 . The specified Limits represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the temperature 
extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3. Typical values are at V^E ”“5-2V for FI 041 5/1041 5A. = -4.5V/for F100415,T^ = 25°C and maximum loading. 

4. Guaranteed with transverse air tlow exceeding 400 linear F.P.M. and 2-minute warm-up period. Typical resistance values of the package are: 
0JA (Junction to Ambient) = 90°C/Watt (still air) 

0JA (Junction to Ambient) = 50° C/Watt (at 400 F.P.M. air flow) 

0JC ( Junction to Case) = 25°C/Watt 

5. The maximum address access time is guaranteed to be the worst case bit in the memory using a pseudorandom testing pattern. 

6. DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATA SHEET; 

The symbols and terms used in this data sheet have been chosen to agree with the latest standards of the Electronics Industries Association 
and the International Electrotechnical Commission. The relative values of the specified conditions and limits will be referenced to an al- 
gebraic scale. The extremities of the scale are; "A" the value closest to positive infinity, "B" the value closest to negative infinity. 


-65°C to +150°C 
-55°C to +125°C 
-7.0 V to +0.5 V 
Vee ^ 
-30 mA to +0.1 mA 





‘U 

jE 

o 

CO 

UL 



®IC MASTER 1979 


1247 


EMORY 
















































































Fairchild 


FAIRCHILD EGL ISOPLANAR MEMORY • F10415/F10415A/F100415 



100415 Only 

DC CHARACTERISTICS: Vee = -4,5V, Vcc = GND, Ta = 0°C to +85°C (Note A) 


SYMBOL 

CHARACTERISTIC 

1 

LIMITS (Note 6) 

UNITS 

CONDITIONS 

B 

TYP 
(Note 3) 

H 

Vqh 

Output Voltage HIGH 

-1025 

-955 

-880 

mV 

V|N - V|HA or V|LB 

Loading is 

50 0 to -2,0 V 

VOL 

Output Voltage LOW 

-1810 

-1705 

-1620 

mV 

Vqhc 

Output Voltage HIGH 

-1035 



mV 

V|N = V|hb or Vila 

VqLC 

Output Voltage' LOW 



-1610 

mV 

V|H 

Input Voltage HIGH 

-1165 


-880 

mV 

Guaranteed HIGH Signal for All Inputs 

V|L 

Input Voltage LOW 

-1810 


-1475 

mV 

Guaranteed LOW Signal for All Inputs 

l|H 

Input Current HIGH 



220 

fjA 

V|N = V|ha 

I|L 

Input Current LOW, CS 

All others 

0.5 

-50 


170 

M 

V|N = V|lb 

•ee 

Power Supply Current 

-150 

-105 


mA 

All Inputs and Output open 


AC CHARACTERISTICS: Vee = -5.2 V ± 5%, Output Load = 50 a, 30 pF to -2.0 V, Ta = 0°C to 75“C 


SYMBOL PARAMETER 

F10415ADC/100415 

F10415DC 

UNITS 

CONDITIONS 

MIN 

TYP 
(Note 3) 

MAX 

MIN 



TYP 

(Note 3) 

MAX 

READ MODE 



. 





Fig la & b measured at 

^ACS Chip Select Access Time 





7 


ns 

50 % of inpur to valid 

*RCS Chip Select Recovery Time 





7 


ns 

output (V|(_/^ for Vql 

tAA Address Access Time 

■ 

12 

20 

■ 

25 1 

■ i 


ns 

or V|hb Voh> 

WRITE MODE 



■m 


i 




tyy Write Pulse Width 








F10415A F10415 

(to Guarantee writing) 

12 

9 


25 

20 


ns 

tWSA = 8 ns twsA = 20 ns 

tvvsQ Data Set-up Time 









Prior to Write 


0 


5 

0 


ns 


^WHD Data Hold Time 

i 








After Write 


0 


5 

0 




^WSA Address Set-up Time 








F10415A F10415 

Prior to Write 


5 


8 

5 


ns 

tyy = 1 2 ns tw = 25 ns 

twHA Address Hold Time 









After Write 


0 


4 

1 


ns 


twscS Chip Select Set-up Time 









Prior to Write 


0 


5 i 

0 


ns 

Fig. 2 measured 

twHCS Chip Select Hold Time 








at 50 % of input 

After Write 


0 


5 

0 


ns 

to valid output 

tws Write Disable Time 


5 



7 

10 

ns 

(Vila ^or Vql or 

twR Write Recovery Time 


7 

■ 


7 

10 

ns 

V|hb ♦or Vqh) 

RISE TIME AND FALL TIME - 1041! 

5/10415 

A ONLY 







tr Output Rise Time 


5 



5 


ns 


tf Output Fall Time 


5 



5 


ns 










Measured between 20 % 

RISE TIME AND FALL TIME - 100415 Only 







and 80 % points. 

tr Output Rise Time 


4 5 






(Fig. la) 

tf Output Fall Time 


5 5 

■ 

■ 



B 


CAPACITANCE 







SB 


C||S4 Input Pin Capacitance 


4 

5 


4 

5 


Measure with a Pulse 

CouT Output Pin Capacitance 


7 

8 


7 

8 

pF 

Technique 


•Note: The F10415A Ac limits are preliminary 
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93422 • 93L422 

TTL ISOPLANAR MEMORY 

256 X 4-BIT FULLY DECODED RANDOM ACCESS MEMORY 


DESCRIPTION - The 93422 and 93L422 are 1024-bit Read/Write Access Memories 
organized 256 words by four bits per words by four bits per wotd. The devices 3- 
state outputs, and is designed primarily for buffer control storage and high perform- 
ance main memory applications. 

• ISOPLANAR TECHNOLOGY 

• ORGANIZED - 256 WORDS X 4 BITS 

• 3-STATE OUTPUTS 

• STANDARD 22-PIN DUAL & IN-LINE PACKAGE 

• TWO CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION 

• POWER DISSIPATION: 93L422 .027m W/BIT 93422 .045m W/BIT 
TYPICAL READ ACCESS TIME: 93L422 — 45ns 93422 — 30ns 

PIN NAMES 

Aq - Aj Address Inputs 

Di - D 4 Data Inputs 

CSt , CS 2 Chip Select Inputs 

WE Write Enable Input 

^ - O 4 Data Outputs 

Oe Output Enable 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature -65°C to +1 50°C 

Temperature (Ambient) Under Bias -55°C to -^125°C 

Vcc P'^i Potential to Ground Pm -0.5 V to +7.0 V 

‘Input Voltage (dc) -0.5 V to +5.5 V 

‘Input Current (dc) -12 mA to +5.0 mA 

“Voltage Applied to Outputs (output HIGH) —0.5 V to +5.50 V 

Output Current (dc) +20 mA 

'Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 

"Output Current Limit Required 


LOGIC SYMBOL 


CS WE Di Dj D3 D4 


Vcc " P'" 22 
GND - Pin 8 


CONNECTION DIAGRAMS 

DIP (TOP VIEW) 

A3 1 ^ ^ Vcc 

*2 C 2 21 □A4 

Al ^ 3 20 ^WE 

AoE; 4 19 ;]CSi 

As^ s 18 □OE 

AeC 6 17 3052 


LOGIC DIAGRAM 


@@(g)@ 

Di D2 D3 D4 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93422 • 93L422 



FUNCTIONAL DESCRIPTION — The 93422 is a fully decoded 1024-bit Random Access Memory organized 256 words 
by four bits. Word selection is achieved by means of an 8-bit address, Aq thru A-j Two Chip Select inputs are provided for 
logic flexibility. For larger memories, the fast chip select access time permits the decoding of Chip Select, CS, from the 
address without increasing address access time. The read and write operations are controlled by the state of the active LOW 
Write Enable, WE (pin 20). With WE held LOW and the chip selected, the data at D||\| is written into the addressed location. 
To read, WE is held HIGH and the chip selected. Data in the specified location is presented at DquT- 


TRUTH TABLE 




INPUTS 


OUTPUTS 


OE 

CSi 

CS2 

WE 

0 i - 04 

93422 

MODE 

PIN 18 

PIN 19 

PIN 17 

PIN 20 

PINS 9, 11,13, 15 

3-STATE 


X 

H 

X 


X 

HIGH Z 

Not Selected 

X 

X 

L 


X 

HIGH Z 

Not Selected 

L 

L 

H 

H 

X 

Ol - O 4 

Read Stored Data 

X 

L 

H 

L 

L 

HIGH Z 

Write "0 " 

X 

L 

H 

^ 

H 

HIGH Z 

Write T' 

H 


H 


X 

HIGH Z 

Output Disabled 

H 


H 


L 

HIGH Z 

Write "0 " (Output Disabled) 

H 


H 

HEIH 

H 

HIGH Z 

1 1 

Write "V (Output Disabled) 


H = HIGH Voildye. L - LOW Voltage, X = Don i Care (HlUH or LOW); HIGH Z = High Impedance 


GUARANTEED OPERATING RANGES 


PART NUMBER 

SUPPLY VOLTAGE (Vj-f.) 

ambient TEMPERATURE 

MIN 

TYP 

MAX 

Note 4 

93422XC,93L422XC 

4 75 V 

5.0 V 

5 25 V 

0°C to *75°C 

93422XM,93L422XM 

45 V 

50 V 

5 5 V 

' 55°C to 1 125°C 


X=package type; Ffor Flatpak, Dfor Ceramic Dip, Pfor Plastic Dip See Packaging Information Section for packages available on this product 


DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2, 4) 



CHARACTERISTIC 


LIMITS 

UNITS 





TYP 


v^uiNui 1 lumo 




MIN 

MAX 




(Note 3) 

VoL 

Output LOW Voltage 


0.3 

0.45 

V 

Vcc = min, Iql = 8 mA 

V|H 

Input HIGH Voltage 

2.1 

1.6 


V 

1 

Guaranteed Input HIGH Voltage 
for all Inputs 

V|L 

Input LOW Voltage 


1.5 

0.8 

V 

Guaranteed Input LOW Voltage 
for all Inputs 

•IL 

Input LOW Current 


-150 

-300 

fjA 

Vcc "" ''in "" ^ ^ '' 





1.0 

40 

HA 

= MAX, Vim = 4.5 V 

'IH 

Input HIGH Current 






• 1^ 


i 



1.0 

mA 

Vcc " ''in "" 5 25 V 

'^CD 

Input Diode Clamp Voltage 


-10 

-1.5 

V 

1 

Vqc = max, in = -10 mA 


Output Current 


■ 


50 

1 

1 

fjA 

Vcc = max. VouT = 2.4 V 

'off 

(HIGH Z) 


■ 


-50 

Vcc = max. VouT = 0.5 V 

''oh 

Output HIGH 

Voltage 

B 

1 


V 

Vcc " 'oh " “5.2 mA 


Output Current 








'os 

Short Circuit 




-70 

mA 

Vpc = max. Note 7 

to Ground 










93422XC 

n 

95 

n 


Ta = +75°C 


'cc 

Power Supply 

93422XC 




mA 

Ta = o”c 


Current 

93422XM 



■H 


Ta = +125°C 



! 

93422XM 

■ 


170 


Ta = -55° C 

Vqc = max. 

All Inputs and 
Outputs Open 



93L422XC 


55 

75 


Ta = +75° C 

•cc 

Power Supply 

93L422XC 


60 

80 

mA 

Ta = o°c 


Current 

93L422XM 


50 

70 

Ta = +125°c 


1 


93L422XM 


65 

90 


Ta = -55° c 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93422 • 93L422 



93422 AC CHARACTERISTICS; Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6) 


SYMBOL 

CHARACTERISTIC 

93422XC 

93422XM 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 3) 

MAX 

MIN 

TYP 

(Note 3) 

MAX 

READ MODE 

DELAY TIMES 

m 



■ 





'ACS 

Chip Select Time 


20 


■ 


45 



'ZRCS 

Chip Select to HIGH Z 


20 




45 

ns 

See Test Circun 

'AOS 

Output Enable Time 


20 

30 



45 


and Waveforms 

'ZROS 

Output Enable to HIGH Z 


20 

30 


20 

45 



'aa 

Address Access Time , 


30 

45 

■ 

40 

60 



WRITE MODE 

DELA>Y TIMES 









'zws 

Write Disable to HIGH Z 


20 

35 


20 

45 

ns 


'WR 

Write Recovery Time 


25 

40 


25 

50 




INPUT TIMING REOUIREMENTS 








See Test Circuit 

tw 

Write Pulse Width (to guarantee write) 

30 

20 


40 

30 



and Waveforms 

'WSD 

Data Set-Up Time Prior to Write 

5 

0 


5 

0 




'WHD 

Data Hold Time After Write 

5 

0 


5 

0 




'WSA 

Address Set-Up Time 

10 

0 


10 

0 


ns 


'WHA 

Address Hold Time 

5 

0 


10 

0 




'wscs 

Chip Select Set-Up Time 

5 

0 


5 

0 




'WHCS 

Chip Select Hold Time 

5 

0 


10 

0 




C| 

Input Pm Capacitance 


3 

5 


3 

5 


MeajSure with 

^0 

Output Pm Capacitance 


5 

8 


5 

8 

Ph 

PulseTechnique 


93L422 AC CHARACTERISTICS; Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6) 


SYMBOL 

CHARACTERISTIC 

93L422XC* 

93L422XM 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 3) 

MAX 

MIN 

TYP 

(Note 3) 

MAX 

READ MODE 

DELAY TIMES 

■ 



■ 


■ 



'ACS 

Chip Select Time 

■ 

20 

35 

■ 

20 

H 



'ZRCS 

Chip Select to HIGH Z 


20 

35 


20 

mm 

ns 

See Test Circuit 

'AOS 

Output Enable Time 


20 

35 


20 

45 


and Waveforms 

'ZROS 

Output Enable to HIGH Z 


20 

35 

■ 

20 

45 



'aa 

Address Access Time 

n 

45 

60 

■ 

45 

75 



WRITE MODE 

DELAY TIMES 









'zws 

Write Disable to HIGH Z 


20 

40 


20 

45 

ns 


'WR 

Write Recovery Time 


25 

45 


25 

50 




INPUT TIMING REQUIREMENTS 








See Test Circuit 










and Waveforms 

'w 

Write Pulse Width (to guarantee write) 

45 

30 


55 

35 




'WSD 

Data Set-Up Time Prior to Write 

5 

0 


5 

0 




'WHD 

Data Hold Time After Write 

5 

0 


5 

0 




'WSA 

Address Set-Up Time 

10 

0 



0 


ns 


'WHA 

Address Hold Time 

5 

0 



0 




'wscs 

Chip Select Set-Up Time 

5 

0 


5 

0 




'WHCS 

Chip Select Hold Time 

5 

0 


10 

0 




C| 

Input Pin Capacitance 


3 

5 


3 

5 

nP 

Measure with 

Co 

Output Pin Capacitance 


5 

8 


5 

8 


PulseTechnique 


NOTES: 

1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under 'worst case " conditions. 

2 The specified LIMITS represents the "worst case" value for the parameters. Since these "worst case" values normally occur at the temperature and sup- 
ply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3 Typical values are at = 5 0 V, T^ = -i-25°C, and MAX loading. 

4 The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. For military range an additional requirement of a 
two minute warm-up Temperature range of operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typi- 
cal thermal resistance values of the package at maximum temperature are: 

fljA (Junction to Ambient) (at 400 fpm air flow) = 50"C/Watt. Ceramic DIP; 65°C/Watt, Plastic DIP; NA, Flatpak. 

(Junction to Ambient) (still air) - 90°C/ Watt, Ceramic DIP; 1 10°C/Watt, Plastic DIP; NA, Flatpak 
ffjC (Junction to Case) - 25°C/Watt, Ceramic DIP; 25°C/Watt. Plastic DIP, 10°C/Watt, Flatpak 

5 The MAX address access time is guaranteed to be the ' worst case" bit in the memory using a pseudo random terting pattern 

6 measured at t^g^ - MIN, t^y^g^ measured at ty^ = MIN 

7 Duration of short circuit should not exceed one second 




> 

a 

o 
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93421/93421A • 93L420 • 93L421 

TTL ISOPLANAR MEMORY 

256 X 1-BIT FULLY DECODED RANDOM ACCESS MEMORY 


DESCRIPTION — These devices are high speed 256-bit TTL Random Access Memories 
with full decoding on chip. They are organized 256 words by one bit and are designed 
for scratchpad, buffer and distributed main memory applications. The devices have 
three Chip Select lines to simplify their use in larger memory systems. Address input 
pin locations are specifically chosen to permit maximum packaging density and for 
ease of PC board layout. A 3-state output is provided to drive bus organized systems 
and/or highly capacitive loads. The 93L420 and 93L421 are appropriate for systems 
requiring low power. 

• 3-STATE OUTPUT 

• REPLACEMENT FOR 54/74S200 AND EQUIVALENT DEVICES 

• ORGANIZATION -256 WORDS x 1 BIT 

• THREE HIGH SPEED CHIP SELECT INPUTS 

• TYPICAL READ ACCESS TIME 

93421 A Commercial 30 ns 93L420 40 ns 

93421 Commercial 35 ns 93L421 45 ns 

93421 Military 35 ns 

• ON CHIP DECODING 

• POWER DISSIPATION — 1.8 mW/BIT — 93421 AND 93421 A 

• POWER DISSIPATION — 250 mW TYP — 93L420, 93L421 

• POWER DISSIPATION DECREASES WITH TEMPERATURE 

• INVERTED DATA OUTPUT 


LOGIC SYMBOL 


3 4 5 



Vcc Pin 16 
GND Pin 8 


PIN NAMES 


LOADING 
(Notes a, b) 



CSi , CS 2 , CS 3 

Chip Select Inputs 

0.5 U.L. 

pN. 

< 

i 

Address Inputs 

0.5 U.L. 

D|N 

Data Input 

0.5 U.L. 

DquT 

Data Output 

10 U.L. 

WE 

Write Enable 

0.5 U.L. 

NOTES: 

a. 1 Unit Load (U.L.) = 40/7A HIGH / 1.6 mA LOW 

5. 10 U.L. is the output LOW drive factor. This output will sink a maximum of 16 mA at VQyi- = 
will source a minimum of 10 mA at 2.4 V 

0.45 V, and 

1 X ADDRESS WORD 

LOGIC DIAGRAM 



O * 0 - 
@ "1 ■ 
@ A? • 

© A3 ■ 


xc 


Pin 16 


GND = Pin 8 
O = Pin Numbers 



DQUT © 

■ ^1 ® 
CS2 © 
CS3 @ 
WE @ 

D|N ® 


CONNECTION DIAGRAM 

DIP (TOP VIEW) 



NOTE: 

The Ftatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 
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FAIRCHILD • 93421/93421 A • 93L420 • 93L421 


FUNCTIONAL DESCRIPTION — These devices are fully decoded 256-bit Random Access Memory organized 256 words 
by one bit. Word selection is achieved by means of an 8-bit address, Ao thru A?. 

Three Chip Select inputs are provided for logic flexibility. For larger memories, the fast chip select access time permits the 
decoding of Chip Select, CS, from the address without increasing address access time. 

The read and write operations are controlled by the state of the active LOW Write Enable (WE, pin 12). With WE held LOW 
and the chip selected, the data at D||\j is writte n into t he addressed location. To read, WE is held HIGH and the chip selected. 
Data in the specified location is presented at OQyj. 

The 3-state output provides drive capability for higher speeds with high capacitive load systems. The third state (high im- 
pedance) allows bus organized systems where multiple outputs are connected to a common bus. 

During writing, the output is held in the high impedance state. 


TABLE I - TRUTH TABLE 


INPUTS 

OUTPUT 


CSi 

CS2 

CSg 

WE 

D|N 

°OUT 

MODE 

H 

X 

X 

X 

X 

HIGH Z 

Not Selected 

X 

H 

X 

X 

X 

HIGH Z 

Not Selected 

X 

X 

H 

X 

X 

HIGH Z 

Not Selected 

L 

L 

L 

L 

L 

HIGH Z 

Write "0” 

L 

L 

L 

L 

H 

HIGH Z 

Write "1 " 

L 

L 

L 

H 

X 

^OUT 

Read inverted data from 
addressed location 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care (HIGH or LOW) 
HIGH Z = HIGH Impedance 


TABLE 2 - FUNCTION TABLE 


FUNCTION 

INPUTS 

OUTPUT 

CHIP SELECT 

WRITE ENABLE 

Write 

L 

L 

HIGH Z 

Read 

L 

H 

Stored Data 

Not Selected 

H 

• X 

HIGH Z 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
‘Input Voltage (dc) 

‘Input Current (dc) 

“Voltage Applied to Outputs (output HIGH) 

Output Current (dc) (output LOW) 


-65°C to +1 BOX 
-55°C to +125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 
-12 mA to +5.0 mA 
-0.5 V to +5.50 V 
+20 mA 


•Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
‘Output Current Limit Required. 


GUARANTEED OPERATING RANGES 


PART NUMBER 

SUPPLY VOLTAGE iVcCi 

AMBIENT TEMPERATURE 

MIN 

TYP 

MAX 

Note 4 

93420XC/93421AXC 

93L420XC/93L421XC 

4.75 V 

5.0 V 

5.25 V 

0°C to -75° C 

93L420XM/93L421XM 

93421 XM 

4.50 V 

5.0 V 

5.50 V 

-55°C to +125°C 


X = package type; F 'for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD • 93421/93421A • 93L420 • 93L421 



DC CHARACTERISTICS: Over Operating Temperature Ranges. Notes 1, 2 and 4 


SYMBOL 

1 

! 

PARAMETER 

i 

1 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 3) 

MAX 


Output LOW Voltage 


0.3 

0.45 

V 

'^CC ~ Iql - 16 mA 

'^IH 

Input HIGH Voltage 

2.0 

1.6 


V 

i 

Guaranteed Input Logical HIGH 

Voltage for all Inputs 


Input LOW Voltage 


1.5 

0.85 

V 

Guaranteed Input Logical LOW 

Voltage for all Inputs 

|— 

Input LOW Current 


-530 

- 800 

aA 

Vqq = MAX, Vifg = 0 V 

'IH 

Input HIGH Current 


1.0 

20 

UA 

Vqc MAX, V|M = 4.5 V 

'off 

Output Current (HIGH Z) 



50 

-50 

fjA 

Vcc - max. Vqut = V 

Vcc = max, Vqut = 0.5 V 


Input Clamp Diode Voltage 


-1.0 

-1.5 

> 

Vqq — MAX, — ~10 mA 

'cc 

I 

Power Supply 

Current 

9342 1XC 

9342 1AXC 


90 

100 

124 

135 

1 

t 

' mA 

T^ = +75°C 

Ta - 0°C 

Vcc ■ 

Grounded, all other inputs 
@ 4.5 V, see Power Suoply 
vs Temp. Curve 

9342 1XM 


90 

100 

m 

T^ = +125°C 
T;^ = -55°C 

X 

o 

> 

Output HIGH 

Voltage 

1 

93421XC,AXC 

2.4 


\ 

V 

^OH ” 10.3 mA 

9342 1XM 

2.4 



V 

IqI^ - -5.2 mA 

'os 

Output Current 

Short Circuit to Ground 

I 


-100 

mA 

Vcc " 2 


AC CHARACTERISTICS: Over Guaranteed Operating Ranges. Notes 1, 2, 4, 5. 6 93421/93421A ONLY 


SYMBOL 

CHARACTERISTIC 

9342 1AXC 

9342 1XC 

93421 XM 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 

3) 

MAX 

MIN 

■jQ 

MAX 

MIN 

TYP 

(Note 

3) 

MAX 

READ MODE 

DELAY TIMES 







jm 





‘ACS 

Chip Select Access Time 


20 

30 


20 

30 


25 



See Test Circuit 

‘ZRCS 

Chip Select to HIGH Z 


20 

30 

H 

20 

30 


20 


ns 

and Waveforms 

‘aa 

Address Access Time 

■ 

30 

40 

■ 

35 

50 

■ 

35 



Note 5 

WRITE MODE 

DELAY TIMES 







1 





‘zws 

Write Disable to HIGH Z 

10 

20 

35 

10 

20 

35 

10 

20 

45 



‘WR 

Write Recovery Time 


25 

40 


25 

40 


25 

50 

ns 



INPUT TIMING 













REQUIREMENTS 












*w 

Minimum Write Pulse Width 

30 

10 


30 

10 


40 

10 



See Test Circuit 

‘WSD 

Data Set-Up Time Prior to Write 

0 

0 


0 

0 


0 

0 



and Waveforms 

‘WHD 

Data Hold Time After Write 

5 

0 


5 

0 


5 

0 



Note 6 

‘WSA 

Address Set-Up Time 

0 

0 


0 

0 


0 

0, 

! 

ns 


*WHA 

Address Hold Time 

5 

0 


5 

0 


5 

0 




‘wscs 

Chip Select Set-Up Time. 

0 

0 


0 

0 


0 

0 




‘WHCS 

Chip Select Hold Time 

5 

0 


5 

0 


5 

0 




C| 

Input Capacitance 


2 5 

3.5 


2.5 

3.5 


2.5 

3 5 


Measured with 

Co 

Output Capacitance 


5 

7 


5 

, 7 


5 

7 

PF 

pulse technique 


NOTES: 


1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under 'worst case " conditions. 

2 The specified LIMITS represents the "worst case " value for the parameters. Since these "worst case " values normally occur at the temperature and sUp 
ply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system opeiatmg ranges 

3. Typical values are at 5 0 V. T^ ‘ 2b C, and MAX loading 

4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute For military range an additional tecimn inent el 
a two minute warm-up Temperature range of operation refers to case temperature for Flatpaks and ambient teiniieriiture fni all othei pa. kages r\|)!. .il 
thermal resistance values of the package at maximum temperaiurt! are 

(Junction to Ambient) (at 400 fpm air flow) = 50‘'C/ Watt. Ceramic DIP; 65°C/ Watt, Plastic DIP; NA, Flatpak 
B (Junction to Ambient) (still air) = 90°C/ Watt, Ceramic DIP, 1 lO^C/Watt, Plastic DIP; NA, Flatpak 
Bjq (Junction to Case) = 25°C/ Watt, Ceramic DIP; 25°C/ Watt, Plastic DIP; 10°C/Watt, Flatpak 

5. The MAX address access time is guaranteed to be the "worst case" bit in the memory using a pseudo random testing pattern 

6 tyy measured at - MIN. measured at - MIN 

7. Duration of short circuit should not exceed one second. 
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TTL ISOPLANAR MEMORY 93419 

64X9-BIT FULLY DECODED RANDOM ACCESS MEMORY 


DESCRIPTION - The 93419 is a 576-bit Read/Write Random Ax^cess Memory or- 
ganized 64 words by nine bits per word with uncommitted collector outputs. It is ideally 
suited for scratchpad, small buffer and other applications where the number of required 
words is small and where the number of required bits per word is relatively large. The 
ninth bit can provide parity for 8-bit word systems. 

• UNCOMMITTED COLLECTOR OUTPUTS 

• TTL INPUTS AND OUTPUTS 

• ISOPLANAR TECHNOLOGY 

• ORGANIZATION - 64 WORDS X 9 BITS 

• STANDARD 28-PIN DUAL IN-LINE PACKAGE 

• DATA OUTPUT IS THE COMPLEMENT OF DATA INPUT 

• POWER DISSIPATION - 1.3 mW/BIT 


PIN NAMES 


Aq ~ A5 

Address Inputs 

0 
0 

1 

0 

00 

Data Inputs 

Oq ^ ^8 

Outputs 

WE 

Write Enable Input 

CS 

Chip Select Input 


LOGIC DIAGRAM 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93419 



FUNCTIONAL DESCRIPTION - The 93419 is a fully decoded 576-bit Random Access Memory organized 64 words by 
nine bits. Word selection is achieved by means of a 6-bit address, Aq to A5. 

The Chip Select input provides for memory array expansion. For large memories, the fast chip select access time permits 
the decoding of chip select (CS) from the address without affecting system performance. 


The read and write operations are controlled by the state of the active LOW Write Enable (WE, pin 1 3). With WE held LOW 
and the chip selected, the data at D||ig is written into the addressed location. To read, WE is held HIGH and the chip select- 
ed. Data in the specified location is presented at Dq(jj and is inverted from Data In to Data Out. 


Uncommitted collector outputs are provided to allow maximum flexibility in output connection. In many applications such 
as memory expansion, the outputs of many 93419s can be tied together. In other applications the wired-OR is not used. In 
either case an external pull-up resistor of R(_ value must be used to provide a HIGH at the output when it is off. Any Rl 
value within the range specified below may be used. 


1ol-FO(1.6) 


^ Rl< 


Vcc (MIN)-Voh 
n (IcEx) + FO (0 04) 


Rl is in kQ (limited to 8 mA) 

n = number of wired-OR outputs tied together 

FO = number of TTL Unit Loads (UL) driven 

Iq£X ~ Memory Output Leakage Current 

VoH “ Required Output HIGH Level at Output Node 

IqL = Output LOW Current 


The minimum Rl value is limited by output current sinking ability. The maximum Rl value is determined by the output and 
input leakage current which must be supplied to hold the output at Vq^. One Unit Load = 40 /wA HIGH/1.6 mA LOW. 
•"OmAX = 5 UL. 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


TABLE I - TRUTH TABLE 


INPUTS 

OUTPUT 

MODE 

CS 

WE 

D|N 

Open 

Collector 


D 

B 

m 

H 

NOT SELECTED 

n 

■■ 


H 

WRITE "0"* 

B 



H 

WRITE "1"* 

B 


Q| 

°OUT* 

READ 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care (HIGH or LOW) 

* Memory inverts from Data In to Data Output 


INPUT CURRENT 
VERSUS INPUT VOLTAGE 



V|N - INPUT VOLTAGE V 


OUTPUT CURRENT 
VERSUS OUTPUT VOLTAGE 
(LOW STATE) 



VOUT OUTPUT VOLTAGE V 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Potential to Ground Pin 
*lnput Voltage (dc) 

*lnput Current (dc) 

Voltage Applied to Outputs (Output HIGH) 

Output Current (dc) (Output LOW) 

•Either input voltage or input current limit is sufficient to protect the input. 


-65°C to+150°C 
-55°C to+125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 
-12 mA to +5.0 mA 
-0.5 V to +5.5 V 
+10 mA 


GUARANTEED OPERATING RANGES 


PART NUMBER 

SUPPLY VOLTAGE (Vcc) 

AMBIENT TEMPERATURE 

MIN 

TYP 

MAX 

(Note 4) 

9341 9XC 

4.75 V 

5.0 V 

5 25 V 

0°C to +75°C 

9341 9XM 

4.50 V 

5.0 V 

5.50 V 

-55 °C to+125°C 


X = package type; F for Fiatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD ISOPLANAR TTL MEMORY • 93419 


DC CHARACTERISTICS: Over Operating Temperature Ranges (Notes 1, 2 and 4) 


SYMBOL 

PARAMETER 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 3) 

MAX 


Output LOW Voltage 


0.3 

0.50 

V 

Vqq ~ MIN, ^OL ~ ^ mA 

ViH 

Input HIGH Voltage 

2.1 

1.6 


V 

Guaranteed Input HIGH Voltage for all Inputs 

V|L 

Input LOW Voltage 


1.5 

0.8 

V 

Guaranteed Input LOW Voltage for all Inputs 

'IL 

Input LOW Current 


-250 

-400 


Vcc = max, V||sj = 0.4 V 

•iH 

Input HIGH Current 


1.0 

40 

1.0 

M 

mA 

Vqq = MAX, V,|g = 4.5 V 

Vcc " ^IN " 5 25 V 

'CEX 

Output Leakage Current 


1.0 

100 

/ja 

Vcc = max, Vout = 4.5v 

'^CD 

Input Clamp Diode Voltage 


-1.0 

-1.5 

V 

Vcc " 'in “ “10 mA 

'cc 

Power Supply Current 



165 

mA 

= 125°C 

Vcc ^ 

All Inputs Grounded 
Outputs LOW 


145 

200 

mA 

T^ = 25°C 



210 

mA 



AC CHARACTERISTICS: Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6) 


SYMBOL 

CHARACTERISTIC 

9341 9XC 

9341 9XM 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 3) 

MAX 

MIN 

TYP 

(Note 3) 

MAX 

READ MODE 

DELAY TIMES 









^ACS 

Chip Select Access Tifne 


15 

40 


15 

40 


See Test Circuit 

^RCS 

Chip Select Recovery Time 


20 

40 


20 

40 

ns 

and Waveforms 

^AA 

Address Access Time 


35 

45 


40 

60 



WRITE MODE 

DELAY TIMES 









%S 

Write Disable Time 


20 

40 


20 

45 

ns 


%R 

Write Recovery Time 


25 

45 


45 

55 




INPUT TIMING REQUIREMENTS 









% 

Write Pulse Width 

35 

20 


45 

25 


1 

See Test Circuit 


(to guarantee write) 








and Waveforms 

%SD 

Data Set-Up Time Prior to Write 

5 

0 


5 

0 




*WHD 

Data Hold Time After Write 

5 

0 


5 

0 




^WSA 

Address Set-Up Time 

5 

0 


10 

0 


ns 


%HA 

Address Hold Time 

5 

0 


5 

0 




twscs 

Chip Select Set-Up Time 

5 

0 


5 

0 




%HCS 

Chip Select Hold Time 

5 

0 


5 

0 




^IN 

Input Pin Capacitance 


4 

5 


4 

5 

dF 


^OUT 

Output Pin Capacitance 


7 

8 


7 

8 




NOTES: 

1 Conditions for testing, not shown m the Table, are chosen to guarantee operation under "worst case " conditions. 

2. The specified LIMITS represents the "worst case " value for the parameters. Since these " worst case " values normally occur at the temperature and sup- 
ply voltage extremes, additional noise immunity and guard banding can he achieved by decreasing the allowable system operating ranges 

3. Typical limits are at Vqq - 5.0 V, T^ = *25°C, and MAX loading. 

4 The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute For military range an additional require- 
ment of a two minute warm-up Temperature range of operation refers to case temperature for Flatpaks and ambient temperature for all other pack- 
ages. Typical thermal resistance values of the package at maximum temperature are 

(Junction to Ambient) (at 400 fpm air flow) = 50°C/Watt, Ceramic DIP; 65°CC/Watt, Plastic DIP; NA. Flatpak. 

^JA (Junction to Ambient) (still air) = 90°C/ Watt, Ceramic DIP, 1 10°C/Watt, Plastic DIP; NA, Flatpak. 

0JQ (Junction to Case) = 25°C/Watt, Ceramic DIP; 25°C/W3tt, Plastic DIP; 10°C/Watt, Flatpak. 

5. The MAX address access time is guaranteed to be the " worst case " bit in the memory using a pseudo random testing pattern. 

6. t^ measured at = MIN, measured at t^^ = MIN. 




>■ 

a 
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EMORY 


93417* 93427 

ISOPLANAR SCHOTTKY TTL MEMORY 


256X4-BIT PROGRAMMABLE READ ONLY MEMORY 


DESCRIPTION - The 93417 and 93427 are fully decoded high speed 1024-bit field 
Programmable ROMs organized 256 words by four bits per word. The devices are iden- 
tical except for the output stage. The 93417 has uncommitted collector outputs, while 
the 93427 has 3-state outputs. In either case, the outputs are disabled when either CSi 
or ^2 3re in the HIGH state. The 9341 7 and 93427 are supplied with all bits stored as 
logic "1"s and can be programmed to logic "0"s by following the field programming 
procedure. 


• FULL MIL AND COMMERCIAL RANGES 

• FIELD PROGRAMMABLE 

• ORGANIZED 256 x 4 BITS PER WORD 
9 UNCOMMITTED COLLECTORS - S3417 

• 3-STATE OUTPUTS - 93427 

• FULLY DECODED - ON-CHIP ADDRESS DECODER AND BUFFER 

• CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION 

• WIREO-OR CAPABILITY 

• STANDARD 16-PIN DUAL IN-LINE PACKAGE 

• NICHROME FUSE UNKS - FOR HIGH RELIABILITY 


PIN NAMES 

Aq - Ay Address Inputs 

CSi ' ^^2 Select Inputs (Active LOW) 

Oi - O4 Data Outputs 


LOGIC SYMBOL 

cs, CS2 


13 14 



Vcc = Pin 16 
GND = Pin 8 


T3 


JZ 

o 


CO 



LOGIC DIAGRAM 



GND ^ @ ® (u) ® 


Q = Pin Numbers 


CONNECTION DIAGRAM 

DIP (TOP VIEW) 



NOTE; 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


•tvn FaiichiM Camera and Inalrumant Corporation Printed in U.S.A. 

464 ELLIS STREET. MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 ^ C 
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY 93417 • 93427 


GUARANTEED OPERATING RANGES 


PART NUMBER 

SUPPLY VOLTAGE (Vcc) 

AMBIENT TEMPERATURE 

MIN 

TYP 

MAX 

93417XC,93427XC 

4.75 V 

5.0 V 

5.25 V 

0°C to +75° C 

9341 7XM. 93427XM 

4.50 V 

5.0 V 

1 5.50 V 

— 55°C to +125°C 


X = package type; F 'for Flatpak, D for Ceramic DIP, P for Plastic DIP. See Package Information on this data sheet. 


DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted. 


SYMBOL 

CHARACTERISTIC 

LIMITS 

yNITS 

CONDITIONS 




•CEX 

Output Leakage Current (93417 only) 



50 

mA 

Vcc = 5.25 V, VcEX = V, 0°C to +75°C 

Address any HIGH Output 

ICEX 

Output Leakage Current (93417 only) 



100 

mA 

Vcc = 5.5 V, VcEX = 5.2 V, -55°C to +125°C 
Address any HIGH Output 

VOL 

Output LOW Voltage 


0.30 

0.45 

V 



Vcc ~ MIN, Iql ~ ^5 mA, Ag ~ +10.8 V 

A-] through Ay = HIGH 

VOH 

Output HIGH Voltage (93427 only) 

2.4 

1 


V 1 

Vcc ^ min, Iqh “ —2.0 mA 

*off 

Output Leakage Current for 

HIGH 1 mpedance State (93427 only) 


50 

-50 

t t: 
> > 

Vqh = 2.4 V 
Vql = 0.4 V 

0 C to +75 C 

loff 

Output Leakage Current for 

HIGH Impedance State(93427 only) 


100 

-50 

mA 

mA 

Vqh = 2.4 V 
Vql = 0-4 V 

-55° C to +125°C 

V|H 

Input HIGH Voltage 

2.0 



V 

Guaranteed Input HIGH Voltage for All Inputs 

V|L 

Input LOW Voltage 


i 

0.8 

1 

V 

Guaranteed Input LOW Voltage for All Inputs 

If 

Input LOW Current 

IpA (Address Inputs) 

!' 

IpCS (Chip Select Inputs) 


1 

-160 

-160 

-250 

-250 

> > 

j Vcc = max, Vp = 0.45 V 

Ir 

Input HIGH Current 

Ira (Address Inputs) 

IrCS (Chip Select Input) 



40 

40 

mA 

mA 

Vcc = max, Vr = 2.4 V 

'cc 

Power Supply Current 


85 

110 

j 

mA 

Vcc ^ max. Outputs open 

Inputs Grounded and Chip Selected 

Co 

Output Capacitance 


7 


pF 

Vcc = 5.0 V, Vq = 4.0 V, f = 1 .0 MHz 

C|N 

Input Capacitance 


4 


pF 

Vcc = 5.0 V. Vq = 4.0 V, f = 1.0 MHz 

Vc 

Input Clamp Diode Voltage 




V 

Vcc = min, Ia = -18 mA 


AC CHARACTERISTICS: Ta = 0°C to +75°C, Vcc = 5.0 V ± 5%. 


SYMBOL 

CHARACTERISTIC 

1 LIMITS 1 

UNITS 

CONDITIONS 

MIN 

TYP (Note 1) 

MAX 

tAA- 

Address to Output Access Time 


25 

45 

ns 


tAA+ 



25 

45 

ns 

See Figure 1A and IB 


Chip Select Access Time 


12 

20 

ns 





12 

20 

ns 



AC CHARACTERISTICS; Ta = -55°C to +125°C, Vcc = 5.0 V ± 10%. 


SYMBOL 

CHARACTERISTIC 

1 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP (Note 1) 

MAX 

lAA- 

1AA+ 

Address to Output Access Time 


25 

25 

60 

60 

ns 

ns 

See Figure 1A and IB 


Chip Select Access Time 


12 

12 

30 

30 

ns 

ns 


Note 1. Typical limits are at Vqq = 5.0 V, +25 C and max loading. 
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Fairchild 


Q04 OC /OQAAfi 

ISOPLANAR SCHOTTKY TTL MEMORY 


512X4-BIT PROGRAMMABLE READ ONLY MEMORY 


DESCRIPTION — The 93436 and 93446 are fully decoded high speed 2048-bit field 
Programmable ROMs organized 512 words by four bits per word. The devices are identical 
except for-the output stage. The 93436 has uncommitted collector outputs, while the 
93446 has 3-state outputs. In either case, the outputs are off when the ^ input is in the 
HIGH state. The 93436 and 93446 are supplied with ail bits stored as logic "1''s and can 
be programmed to logic ''0"s by following the field programming procedure. 

• FAST CYCLE TIME - 30 ns TYP 

• FULL MIL AND COMMERCIAL RANGES 

• FIELD PROGRAMMABLE 

• ORGANIZATION -512 WORDS X 4 BITS 

• UNCOMMITTED COLLECTORS - 93436 

• 3-STATE OUTPUTS - 93446 

• FULLY DECODED - ON-CHIP ADDRESS DECODER AND BUFFER 

• CHIP SELECT INPUT PROVIDES EASY MEMORY EXPANSION 

• WIRED-OR CAPABILITY 

• STANDARD 16-PIN DUAL IN-LINE PACKAGE 

• NICHROME FUSE LINKS FOR HIGH RELIABILITY 

• REPLACES TWO 256 x 4 PROMS - DOUBLE DENSITY WITH SAME SPACE AND POWER 
PIN NAMES 

Aq — As Address Inputs 

CS Chip Select Input 

O’! — O4 Data Outputs 



LOGIC DIAGRAM 



0 GND ^ 0 ® @ ® 


(3) = Pin Numbers 


LOGIC SYMBOL 

13 


i 



CS 

5 

Ao 

6 

Al 

7 

A 2 

4 .. 1 

A3 

3 - ■ — 

. 93436 93446 

*4 

2 — 

A5 

1 — 

A 6 

15 — 

A7 

14 



Ol 02 O 3 O 4 


12 11 10 9 


Vcc = Pin 16 
GND = Pin 8 


CONNECTION DIAGRAM 

DIP (TOP VIEW) 



NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


Fairchild Camera Instrument Corporation In U.S.A 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 C IH I LhC3 
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FAIRCHILD ISOPLAN AR SCHOTTKY TTL MEMORY* 93436/93446 


GUARANTEED OPERATING RANGES 


PART NUMBER 

SUPPLY VOLTAGE (Vcc) 


MIN 

TYP 

MAX 

93436XC, 93446XC 

4.75 V 

5.0 V 

5.25 V 

0 C to +75 C 

93436XM, 93446XM 

4.50 V 

5.0 V 

5.50 V 

-55 C to +125 C 


X = package type; F for Ftatpak, D for Ceramic DIP, P for Plastic DIP. See Package Information on this data sheet. 


DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted. 


j 

SYMBOL 

CHARACTERISTIC ! 

! 

LIMITS 

j 

UNITS ! 

CONDITIONS 




'CEX 

Output Leakage Current (93436 only) 

■ 


1 ^0 

mA 

Vcc = max, Vcex = V, 0°C to +75°C 

Address any HIGH Output 

•CEX 

Output Leakage Current (93436 only) 

■ 


100 

mA 

Vcc = max, Vcex = 4.0 V, -55°C to +1 25°C 
Address any HIGH Output 

VOL 

Output LOW Voltage 

■ 



V 

Vcc = min, Iql = 16 mA, Aq = +10.8 V 

Ai through As = HIGH 

VOH 

Output HIGH Voltage (93446 only) 

2.4 


1 

V 

Vcc ~ min, Iqh ~ —2.0 mA 

'off 

Output Leakage Current for 

HIGH Impedance State (93446 only) 



j 50 

I 



0°Cto+75°C 

)off 

Output Leakage Current for 

HIGH Impedance State (93446 only) 

! 

100 

-50 

1 

mA 

mA 

, Voh = 2.4V 
Vql = 0.4 V 

-55°C to +125°C 

V|H 

Input HIGH Voltage 

2.0 


1 

V 

Guaranteed Input HIGH Voltage for All Inputs 

V|L 

Input LOW Voltage 


i 

1 0.8, 

V 

Guaranteed Input LOW Voltage for All Inputs 

If 

Input LOW Current 
lp/\^ (Address Inputs) 

IpcS IChip Select Inputs) 


-160 

-160 

1 

-250 

-250 

mA 

juA 

Vcc = max, Vp = 0.45 V 

Ir 

Input HIGH Current 

Ira (Address Inputs) 

IrCS (Chip Select Input) 


1 

1 

40 

40 

mA 

mA 

Vcc = max, Vr = 2.4 V 

Icc 

Power Supply Current 

■ 

95 

i 130 

1 

mA 

Vcc = ('/lAX, Outputs open 

Inputs Grounded and Chip Selected 

Co 

Output Capacitance 


7 

i 

pF 

Vcc = 5.0 V, Vq = 4.0 V, f = 1 .0 MHz 

C|N 

Input Capacitance 


4 

1 

1 

pF 

Vcc = 5.0 V, Vq = 4.0 V, f = 1 .0 MHz 

Vc 

Input Clamp Diode Voltage 


i 1 

1 

V 

Vcc = min, Ia = -18 mA 


AC CHARACTERISTICS: Ta = 0°C to +75° C, Vcc = 5.0 V ± 5%. 


SYMBOL 

characteristic 

1 LIMITS 1 

UNITS 


MIN 

TYP (Note 1) 

HBBI 



tAA- 

Address to Output Access Time 


30 


ns 

£ See Waveforms ^ 

tAA+ 


30 

ns 


Chip Select Access Time 


15 

25 

ns 

and Test Circuits 



15 

25 

ns 



AC CHARACTERISTICS: Ta = -55°C to +125°C, Vcc = 5.0 V ± 10% 


SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP (Note 1) 

MAX 

tAA- 



30 

60 

ns 


tAA+ 

Address to Output Access Time 


30 

60 

ns 

£ See Waveforms ^ 




15 



and Test Circuits 

B&9i 

Chip Select Access Time 


15 

30 




Note 1 : Typical values are at Vqc “ 5.0 V, +25°C and max loading. 
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MEMORY 


ISOPLANAR SCHOTTKY TTL MEMORY 

512 X 8 -BIT PROGRAMMABLE READ ONLY MEMORY 


DESCRIPTION - The 93438 and 93448 are fully decoded 4096-bit field Programmable 
ROMs organized 512 words by eight bits per word. The devices are identical except for 
the output stage. The 93438 has uncommitted collector outputs, while the 93448 has 
3-state outputs. Either device is enabled when CS^ and CS2 are LOW and CS3 and CS4 
are HIGH. The 93438/48 is supplied with all bits stored as logic "I's" and may be 
programmed to logic "O's" by following the field programming procedure. 

• FAST CYCLE TIME -35ns TYP 

• FULL MIL AND COMMERCIAL RANGES 

• FIELD PROGRAMMABLE 

• ORGANIZATION - 512 WORDS X 8 BITS 

• UNCOMMITTED COLLECTORS - 93438 

• 3-STATE OUTPUTS - 93448 

• FULLY DECODED - ON CHIP ADDRESS DECODER AND BUFFER 

• CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION 

• WIRED-OR CAPABILITY 

• STANDARD 24-PIN DUAL IN-LINE PACKAGE 

• NICHROME FUSE LINKS FOR HIGH RELIABILITY 


LOGIC SYMBOL 


CSi CS2 CS3 CS4 

21 20 19 18 


PIN NAMES 

CSi, CS2, CS3, CS4 
Oi - Os 


Address Inputs 
Chip Select Inputs 
Data Outputs 



9 10 11 13 14 15 16 17 


Vqc = Pin 24 
GND = Pin 12 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 

A7 ~ ^ Vcc 

As r 2 23 □ As 


21 ^ CSi 
20 ^2 
19 3 CS3 
18 11 CS 4 


Camera and Instrument Corporation Printed in MBmBilH^miiiilBmimiil 

464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA, 94042 (415) 962-5011/TWX 910-379-6435 C 0 IH I LmC3 
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY • 93438/93448 


GUARANTEED OPERATING RANGES 


PART NUMBERS 

SUPPLY VOLTAGE (Vcc) 

AMBIENT 

MIN 

TYP . 

MAX 

TEMPERATURE 

93438XC, 93448XC 

4.75 V 

5.0 V 

5.25 V 

0°C to +75°C 

93438XM, 93448XM 

4.50 V 

5.0 V 

5.50 V 

-55°Cto +125°C 


X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise note. 


SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 1) 

MAX 

'CEX 

Output Leakage Current 
(93438 only) 



50 

M 

Vqq = MAX, Vqex = V, 0°C to +75°C 

Address any HIGH Output 

'CEX 

Output Leakage Current 
(93438 only) 

■ 


100 


Vcc = max, Vqex = 4.0 V, -55°C to +125°C 
Address any HIGH Output 

—I 

O 

> 

Output LOW Voltage 

■ 

0.30 

0.45 

V 

Vqc = MIN, loL= 16 mA 

Aq = +10.8 V, Ai - As = HIGH 

^OH 

Output HIGH Voltage (93448 only) 

ma 



V 

Vqq = MIN, Iq|.^ — —2.0 mA 

•off 

Output Leakage Current for HIGH 
Impedance State (93448 only) 

H 


50 

-50, 

MA 

/vA 

> > 

CM o 

II II 

I _J 
O O 
> > 

0°C to +75°C 

•off 

Output Leakage Current for HIGH 
Impedance State (93448 only) 



100 

-50 

tiA 

Vqh = 2.4 V 
VoL = 0.4 V 

-55°C to +125°C 

V|H 

Input HIGH Voltage 

2.0 



V 

Guaranteed Input HIGH Voltage for All Inputs 

V|L 

Input LOW Voltage 




V 

Guaranteed Input LOW Voltage for All Inputs 

•f 

Input LOW Current 

Ipy^ (Address Inputs) 

•fCS (Chip Select Inputs) 

■ 

-160 

-160 

-250 

-250 

/uA 

/iA 

Vcc "" ^F = 0.45 V 

•r 

Input HIGH Current 

Ira (Address Inputs) 

•rCS (Chip Select Input) 

■ 


40 

40 

jjA 

fiA 

Vcc " ^ 2.4 V 

•cc 

Power Supply Current 

■ 

130 

175 

mA 

Vcc ~ •^AX, Outputs Open 

Inputs Grounded and Chip Selected 

^0 

Output Capacitance 


7 


PF 

Vcc " ^0 = 4.0 V, f = 1 .0 MHz 

C|N 

Input Capacitance 


4 


PF 

Vcc " ^ 0 '^0 = 4.0 V, f = 1 .0 MHz 

Vc 

Input Clamp Diode Voltage 



-1.2 

V 

Vcc "" •^••^' •a " “■'•® "’A 


AC CHARACTERISTICS: T;^ = 0°C to +75°C, 5.0 V ±5% 



CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 1) 

MAX 

+ 1 

Address to Output Access Time 


35 

35 

55 

55 


See Figure 3A and 3B 

^ACS- 

*ACS+ 

Chip Select Access Time 


15 

15 

25 

25 

B 


AC CHARACTERISTICS: T^ = -55°C to +125°C, Vqq = 5.0 V ±10% 


SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 1) 

MAX 

^AA- 

^AA+ 

Address to Output Access Time 


35 

35 

70 

70 

B 

See Figure 3A and 3B 

^ACS- 

^ACS+ 

Chip Select Access Time 


15 

15 

30 

30 

ns 

ns 


Note (1). Typical values are at \/qq = 5.0 V, +25°C and max loading. 
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Fairchild 


93452*93453 

ISOPLANAR SCHOTTKY TTL MEMORY 

1024X 4-BIT PROGRAMMABLE READ ONLY MEMORY 


DESCRIPTION - The 93452 and 93453 are fully decoded high speed 4096-bit field 
Programmable Read Only Memories organized 1024 words by four bits per word. The 
devices are identical except for the output stages. The 93452 has uncommitted collector 
outputs, while the 93453 has 3-state outputs. In either case, the outputs are enabled 
when CS^ and ^2 s'”® LOW. 

• FULL MIL AND COMMERCIAL RANGES 

• FAST CYCLE TIME - 35 ns TYP 

• ORGANIZATION - 1024 WORDS X 4 BITS 

• UNCOMMITTED COLLECTOR OUTPUTS - 93452 

• 3-STATE OUTPUTS - 93453 

• FULLY DECODED - ON-CHIP ADDRESS DECODER AND BUFFER 

• CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION 

• WIREO-OR CAPABILITY 

• 18-PIN DUAL IN-LINE PACKAGE 

• REPLACES FOUR 256 X 4 PROMs 

PIN NAMES 

Aq to Ag Address Inputs 

CSi,CS2 Chip Select Inputs 

Oi to O4 Data Outputs 



LOGIC DIAGRAM 


@A5- 

@A4- 

@A3- 

@A2- 

©Av 


@ Ag- 
^A8- 
@A7- 
© *6- 


- 


^ — 

1 OF-64 

— 

DECODER 

— 



4096 BIT CELL 
64 X 64 

MEMORY MATRIX 


.LZ. 


1-0F-16 

DECODER 


1 OF-16 I 
I OECODERI 




1-OF-16 I 
OECODERI 


1-OF-16 I 
OECODERI 


©CSi Ol \ 

(gjCSa oL-— / 


Vcc = Pin 18 
GND = Pin 9 
© = Pin Numbers 



O2 Oi 

0 @ 
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY 93452 • 93453 


GUARANTEED OPERATING RANGES 


PART NUMBERS 

SUPPLY VOLTAGE (Vcc) 

TEMPERATURE 

MIN 

TYP 

MAX 

93452XC, 93453XC 

4.75 V 

5.0 V 

5.25 V 

0°C to ±75°C 

93452XM, 93453XM ^ 

4.50 V 

5.0 V 

5.50 V 

-55°Cto±125°C 


X = package type; F for Flatpak. D for Ceramic DIP, P for Plastic DIP. See Package Information on this data sheet. 


DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted. 


SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 1) 

MAX 

'CEX 

Output Leakage Current 
(93452 only) 

■ 


50 

/iA 

Vqc = 5.25 V, Vqpx ^ ^ 95 V, 0°C to ±75°C 
Address any HIGH Output 

'CEX 

Output Leakage Current 
(93452 only) 

■ 


100 

/iA 

Vcc = 5.5 V, Vqpx = 5.2 V, -55°C to ±125°( 
Address any HIGH Output 

VoL 

Output LOW Voltage 


0.30 

■ 1 

0.45 

V 

Vqc = MIN, loL= 16 mA 

Ag = ±10.8 V, A2 = 10.8 V 

< 

O 

X 

Output HIGH Voltage (93453 only) 

m 



V 

Vqq = MIN, Iqpi — —2.0 mA 

'off 

Output Leakage Current for HIGH 
Impedance State (93453 only) 

■ 


50 

-50 


Voh = 2.4V 
Vql = 0.4 V 

0°C to ±75°C 

'off 

Output Leakage Current for HIGH 
Impedance State (93453 only) 

■ 


100 

-50 

/iA 

//A 

Voh = 2.4V 
Vql = 0.4 V 

-55°C to ±125°C 

V|H 

Input HIGH Voltage 

2.0 



V 

Guaranteed Input HIGH Voltage for All Inputs 

V|L 

Input LOW Voltage 



0.8 

'V 1 
1 

Guaranteed Input LOW Voltage for All Inputs 

'f 

Input LOW Current 

'fa (Address Inputs) 

'pcs (Chip Select Inputs) 

■ 

-160 

-160 

-250 

-250 

■ /uA 
/iA j 

Vcc = max, Vp = 0.45 V‘ 

'r 

Input HIGH Current 

'rA (Address Inputs) 

'rCS (Chip Select Input) 

■ 


40 

40 

< < 

Vcc max, Vr = 2.4 V 

'cc 

Power Supply Current 


120 

170 

mA 

Vcc ~ max. Outputs Open 

Inputs Grounded and Chip Selected 

Co 

Output Capacitance 


7 


pF 

VcQ = 5.0 V, Vq = 4.0 V, f = 1 .0 MHz 

C|N 

Input Capacitance 


4 


pF 

Vqq = 5.0 V, Vq = 4.0 V, f = 1 .0 MHz 

Vc 

Input Clamp Diode Voltage 



-1.2 

V 

Vqc = min, Ia = “18 mA 


AC CHARACTERISTICS: T^ = 0°C to +75°C, = 5.0 V ±5% 


SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 1 ) 

MAX 

iaa- 

Address to Output Access Time 


30 

55 



1/\A± 



30 

55 


q See Waveforms ^ 

iacs- 

Chip Select Access Time 


15 

25 

■H 

and Test Circuits 

iacs± 



1 5 

25 




AC CHARACTERISTICS: T;i^ = -55°C to +125°C, V^c = 5.0 V ±10% 


SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 1) 

MAX 

iaa- 

1aA± 

Address to Output Access Time 


30 

30 

70 

70 

ns 

ns 

g See Waveforms g 
and Test Circuits 

iacs- 

iacs± 

Chip Select Access Time 


15 

15 

30 

30 

■■ 


Note 1 : Typical limits are at Vqc = 5.0 V, +25°C and max loading. 
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Fairchild 


93450/93451 

ISOPLANAR SCHOTTKY TTL MEMORY 


1024X8-BIT PROGRAMMABLE READ ONLY MEMORY 


DESCRIPTION — The 93450 and 93451 are fully decoded 8192-bitfield Programmable 
ROMs organized 1 024 words by eight bits per word. The devices are identical except for 
the output stage. The 93450 has uncommitted collector outputs, while the 93451 has 
3-state outputs. Either device is enabled when CSi and CS2 are LOW and CS3 and CS4 
are HIGH. The 93450/51 is supplied with all bits stored as logic “Ts” and may be pro- 
grammed to logic “O’s” by following the field programming procedure. 

• FAST CYCLE TIME — 35 ns TYP 

• FULL MIL AND COMMERCIAL RANGES 

• FIELD PROGRAMMABLE 

• ORGANIZATION — 1024 WORDS X 8 BITS 

• UNCOMMITTED COLLECTORS — 93450 

• 3-STATE OUTPUTS — 93451 

• FULLY DECODED — ON-CHIP ADDRESS DECODER AND BUFFER 

• CHIP SELECT INPUTS PROVIDE EASY MEMORY EXPANSION 

• WIRED-OR CAPABILITY 

• STANDARD 24-PIN DUAL IN-LINE PACKAGE 

• NICHROME FUSE LINKS FOR HIGH RELIABILITY 

PIN NAMES 

Aq — A9 Address Inputs 

CSi, CS 2 , CS3, CS4 Chip Select Inputs 
Oi — Os Data Outputs 


LOGIC SYMBOL 


CSi CS2 CS3CS4 
21 20 19 18 



ABSOLUTE MAXIMUM RATINGS 

Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc 

Input Voltage 

Current into Output Terminal 
Output Voltages 


-65° C to +150° C 
-55° C to +125° C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 
100 mA 
-0.5 V to +5.5. V 


LOGIC DIAGRAM 



TL 


Vcc = Pin 24 
GND = Pin 12 


CONNECTION DIAGRAM 

DIP (TOP VIEW. 



NOTE: The Flatpak version has the 
same pinouts (Connection Diagram) 
as the Dual In-line Package. 
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FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY • 93450/93451 


DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted. 


SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

! 

TYP 
(Note 1) 

MAX 

ICEX 

Output Leakage Current 
(93450 only) 



50 

nA 

Vcc = 5.25, VcEX = 4.95 V. 0°C to +75° C 
Address any HIGH Output 

ICEX 

Output Leakage Current 
(93450 only) 


1 



Vcc = 5.5, VcEX = 5.2 V, -55°C to +125°C 
Address any HIGH Output 

VOL 

Output LOW Voltage 


0.30 

1 

0.45 

V 

Vcc = MIN, lot = 16 mA, Ao = +10.8 V, 

Ag = +10.8 V, Ai - As = Don’t Care 

VOH 

Output HIGH Voltage (93451 only) 

2.4 



V 

Vcc = MIN, loH = -2.0 mA 

loff 

Output Leakage Current for HIGH 
Impedance State (93541 only) 

1 


■ 

fiA 

mA 

> > 

CM o 

II II 

I _l 

o o 
> > 

0°Cto+75°C 

loff 

Output Leakage Current for HIGH 
Impedance State (93451 only) 




nA 

mA 

> > 

c\j O 

II II 

I _1 

o o 
> > 

-55° C to +125° C 

ViH 

Input HIGH Voltage 

2.0 


1 

V 

Guaranteed Input HIGH Voltage for all Inputs 

ViL 

Input LOW Voltage 



0.8 

V 

Guaranteed Input LOW Voltage for All Inputs 

If 

Input LOW Current 

Ifa (Address Inputs) 

Ifcs (Chip Select Inputs) 


-160 

-160 


mA 

mA 

Vcc = MAX, Vf = 0.45 V 

Ir 

Input HIGH Current 

Ira (Address Inputs) 

Ircs (Chip Select Input) 

I 

■ 


nA 

nA 

Vcc = MAX, Vr = 2.4 V 

Icc 

Power Supply Current 


130 

175 

mA 

i 

Vcc = MAX, Outputs Open 

Inputs Grounded and Chip Selected 

Co 

Output Capacitance 


, 7 


; PF 

Vcc = 5.0 V, Vo = 4.0 V, f = 1.0 MHz 

CiN 

Input Capacitance 


4 


pF 

Vcc = 5.0 V, Vo = 4.0 V, f = 1.0 MHz 

Vc 

Input Clamp Diode Voltage 



-1.2 

V 

Vcc = MIN, Ia = -18 mA 


AC CHARACTERISTICS: Ta = 0°C to +75° C. Vcc = 5.0 V ±5% 


SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

1 

CONDITIONS 

MIN 

TYP 
(Note 1 ) 

MAX 

1 + 

< < 
< < 

Address to Output Access Time 


35 

35 

55 

55 

ns 

ns 

See Figure 2A and 2B 


Chip Select Access Time 


i 15 

I 15 

25 

25 

n 

AC CHARACTERISTICS: Ta = -55°C to +125°C, Vcc = 5.0 V ±10% 

SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 
( Note 1 ) 

MAX 

> > 

> > 

+ I 

Address to Output Access Time 


35 

35 


■1 

See Figure 2A and 2B 

HI 

Chip Select Access Time 


15 

15 


■1 


Mole (1 ): Typical values are at Vcc = 5.0 V, +25°C and max loading. 
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Fairchild 


FAIRCHILD ISOPLANAR SCHOTTKY TTL MEMORY • 93450/93451 



GUARANTEED OPERATING RANGES 


PART NUMBERS 

SUPPLY VOLTAGE (Vcc) 

AMBIENT 


MIN 

TYP 

MAX 

TEMPERATURE 

93450XC, 93451 XC 

4.75 V 

5.0 V 

5.25 V 

0°C to +75° C 

93450XM, 93451 XM 

4.50 V 

5.0 V 

5.50 V 

-55° C to +125°C 


X = package type; F for Flatpack, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


FUNCTIONAL DESCRIPTION — The 93450 and 93451 are bipolar field Programmable Read Only 
Memories (PROMs) organized 1024 words by eight bits per word. Open Collector outputs are 
provided on the 93450 for use in wired-OR systems. The 93451 has 3-state outputs which pro- 
vide active pull-ups when enabled ^d high output impedance when dibbled. Chip Select for both 
devices follows the logic equation; CSi • CSz • CSs • CS4 = CS: i.e., if CSi and CS2 are both active 
LOW and CS 3 and CS 4 are both active HIGH, all eight outputs are enabled; for any other condition 
all eight outputs are disabled. 

The read function is identical to that of a conventional bipolar ROM. That is, a binary address 
is applied to the Ao through Ag inputs, the chip is selected, and data is valid at the outputs after 
tAA nanoseconds. 

Programming (selectively opening nichrome fuse links) is accomplished by following the sequence 
outlined under the table of PROGRAMMING SPECIFICATIONS. 

PROGRAMMING — The 93450 and 93451 are manufactured with all bits in the logic "1" state. 
Any desired bit (output) can be programmed to a logic “0” state by following the procedure 
shown below. One may build a programmer to satisfy the specifications or purchase any of the 
commercially available programmers which meet these specifications. 


PROGRAMMING SPECIFICATIONS 


PARAMETER 

SYMBOL 

MIN 

RECOMMENDED 

VALUE 

MAX 

UNITS 

COMMENTS 

■ 

Address Input 

ViH 

ei 

5.0 

j 5.0 

V 

Do not leave inputs open 

ViL 

0 

0 

0.4 

V 

Chip Select 


ei 

5.0 

5.0 

im 

Pin 20 or 21 or both 

Either or both 

CS 3 , CS 4 

0 

0 

0.4 

n 

Pin 18 or 19 or both 

Programming Voltage Pulse 

VoP 


20,5 



Applied to output to be programmed 

Programming Pulse Width 

tpw 

0.05 

0.18 

mQii 

ms 

All bits can be programmed in < 8.2 s 

Duty Cycle Programming Pulse 



20 

IBI 

% 

‘Maximum duty cycle to maintain Tc < 85° C 

Programming Pulse Rise Time 

tr 


1.0 




Number of Pulses Required 


1 

4 

8 


Power Supply Voltage 

Vcc 

IQI 

5.0 

5.1 


Case Temperature 

Tc 


25 


°C 

Programming Pulse Current 
Limit 

lOP 



100 

mA 

If pulse generator is used, set current 
limit to thife max value. 

Low Vcc Read 

Vcc 


4.4 


V 
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93458/93459 

ISOPLANAR SCHOTTKY TTL FPLA 


16 X 48 X 8 FIELD PROGRAMMABLE LOGIC ARRAY 


DESCRIPTION — The 93458 and 93459 are high-speed bipolar field Programmable 
Logic arrays organized with 16 inputs, 48 product terms and 8 outputs. The 16 inputs 
and their complements are fuse linked to the inputs of 48 AND gates (48 product 
terms). Each of the 48 AND gates are fuse linked to 8 48-input OR gates (8 summing 
terms). Each output may be programmed active HIGH or active LOW. The devices are 
identical except for the output stage. The 93458 has uncommitted collector outputs 
while the 93459 has 3-state outputs. In either case, the outputs are enabled when CS 
is LOW. 

• FIELD PROGRAMMABLE (NICHROME FUSE LINKS) 

• FULL MIL AND COMMERCIAL RANGES 

• FAST CYCLE TIME - 25 ns TYP 

• ORGANIZATION — 16 INPUTS x 48 PRODUCT TERMS x 8 OUTPUTS 

• UNCOMMITTED COLLECTOR OUTPUTS - 93458 

• 3-STATE OUTPUTS - 93459 

• CHIP SELECT PROVIDES EASY MEMORY EXPANSION 

• 28-PIN PACKAGE 

ABSOLUTE MAXIMUM RATINGS 

Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Potential to Ground 
Input Voltage 

Current Into Output Terminal 
Output Voltages 


-65®Cto -H50'»C 
-55®C to +125'»C 
-0.5 V to +7.0V 
-0.5 V to +5.5V 
100 mA 
-0.5 V to 5.5 V 


LOGIC SYMBOL 


19 



V Q Q = Pin 28 


PIN NAMES 

Ai5 

Oi — Os 


Address Inputs 
Chip Select Input 
Data Outputs 


GND = Pin 14 
V p = Pin 1 


LOGIC DIAGRAM (93458) programmable 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 


VpC 


S|Q 

I] Vcc 


2 

27 

□ *8 


3 

26 

□ *9 


4 

25 

D*io 


S ' 

24 

D *11 

*3C 

6 

23 

]] *12 


7 


□ *13 


e 


□ *18 

*0 C 

9 

20 

D *15 


10 

1« 

□ W 

OtC 

11 

IB 

□ oi 


12 

17 

I]02 

OsL 

13 

18 

□ O3 

gnoL 

14 

15 

□ O4 
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Fairchild 


FAIRCHILD • 93458 • 93459 



I 


GUARANTEED OPERATING RANGES 


PART NUMBERS 

1 SUPPLY VOLTAGE (Vcc) 1 

TEMPERATURE 

MIN 

TYP 

MAX 

93458DC, 93459DC 

4.75 V 

5.0 V 

5.25 V 

0»C to -•■75“C 

93458DM, 93459DM 

4.50 V 

5.0 V 

5.50 V 

-55“C to -H25“0 


LOGIC RELATIONSHIPS 


Input Term Ap 


n = 0, . . . , 15, one of 16 inputs 


Product Term Pm -TTq (ip An + jn Ap) 



m = 0, . . . , 47, one of 48 product terms 
where; 

a) in =jn_= 0 for unprogrammed input 

b) in = in ^or programmed input 

, c) in = jn = 1 ^or don’t care input 

r = 1, . . . , 8, the OR function of the 48 
products terms 


Summing Term Sr - ^ 0^ km Pm where km = 0 for product term inactive 

(programmed) 

km = 1 for product term active 
(unprogrammed) 



OUTPUT 

MODE 

CS 

Fr 

Sr 

ACTIVE HIGH 

ACTIVE LOW 


0 

1 

0 

0 

1 

READ 

0 

1 

1 

1 

0 


0 

0 

X 

0 

1 

DISABLE 

1 

X 

X 

1 (93458) 

1 (93458) 


1 

X 

X 

HI Z (93459) 

HI Z (93459) 


Example — By programming, the 8 outputs of an FPLA can be made to relate to the 16 inputs as 
given by the following example:, 


/ 


8 outputs I 
total \ 


Oi = Aq Ag Ai4 + A2 A-|5 + Aq A-| . . . A15 + As Aiq A-13 

16inputterms 

max 


48 product terms 
max' 


O2 = Aq Ae Ai 4 + A2 Ai 5 (Output polarity programmed, active high.) 


\ Os = (As A10 Ai 3 + A4 Aj Ag A-|i A12) (Output polarity not programmed, 

active low.) 

FUNCTIONAL DESCRIPTION — The 93458 and 93459 are bipolar field Programmable Logic 
Arrays (FPLA) organized 16 inputs by 48 product terms by 8 outputs. Open collector outputs are 
provided on the 93458 for use in wired-OR systems. The 93459 has 3-state outputs which 
provide active pull ups when enabled and high output imped^ce when disabled. Chip Select for 
both devices is active LOW; i.e., a HIGH (logic “1”) on the CS pin will disable all outputs. 

The read function is identical to that of a conventional bipolar ROM. That is, a binary address is 
applied to the Aq through A-15 inputs, the chip is selected, and data is valid at the outputs after 
tAA nanoseconds. 
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FAIRCHILD • 93458 • 93459 


1 DC CHARACTERISTICS: Over guaranteed operating ranges unless otherwise noted. | 

SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 1) 

MAX 

•CEX 

Output Leakage Current 
(93458 only) 

■ 


50 

pA 

Vcc = MAX, VcEX = Vcc. to +75»C 

Address any HIGH Output 

•CEX 

Output Leakage Current 
(93458 only) 

■ 


100 

pA 

Vcc = I^AX, VcEX = Vcc. “ 55“C to + 125‘’C 
Address any HIGH Output 

VOL 

Output LOW Voltage 

1 

- 0.30 

0.45 

B 

Vcc = min, Iql = 16 mA 

Vp, CS = 0 V; Aq— A 5 , A 13 , Ai 5 = 5 V; and 

A0— Ai2. Ai 4 = 10.8 V 

VOH 

Output HIGH Voltage (93459 only) 

EB 



V 

Vcc ~ MIN, Iqh = “2.0 mA 

'off 

Output Leakage Current for HIGH 
Impedance State (93459 only) 

■ 


50 

-50 

pA 

pA 

Vqh = 2.4 V 
Vql = 0.4 V 

0“C to +75®C 

•off 

Output Leakage Current for HIGH 
Impedance State (93459 only) 

1 


100 

pA 

pA 

Vqh = 2 4 V 
Vql = 0.4 V 

-SS’Cto +125‘’C 

'OS 

Short Circuit Current 

-10 


-70 

mA 

VouT = OV; Chip Enabled 

VlH 

Input HIGH Voltage 

2.0 



V 

Guaranteed Input HIGH Voltage for All Inputs 

V|L 

Input LOW Voltage 



0.8 

V 

Guaranteed Input LOW Voltage for All Inputs 

■ 

Input LOW Current 

IpA (Address Inputs) 

Ipcs (Chip Select Inputs) 

1 

■ 

■ 

mm 

pA 

pA 

Vqc = max, Vp = 0.45 V 

Ir 

Input HIGH Current 

Ira (Address Inputs) 

IrCS (Chip Select Input) 

■ 

. 

40 

40 

pA 

pA 


'cc 

Power Supply Current 


105 

140 

mA 

Vcc = MAX, Outputs Open 

Inputs Grounded and Chip Selected (See Note 2) 

Co 

Output Pin Capacitance 


7 


pF 

Vcc = 5.0 V, Vo = 4.0 V, f = 1.0 MHz 

C| 

Input Pin Capacitance 


4 

- 

PF 

Vcc = 5.0, Vo = 4.0 V, f = 1.0 MHz 

Vc 

Input Clamp Diode Voltage 



- 1.2 

V 

Vcc = min, Ia = - 18 mA 

1 AC CHARACTERISTICS: Ta = 0»C to + TS-C, Vcc = 5.0 V + 5% | 

SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 1) 

MAX 

'aa- 
'AA + 

Address to Output Access Time 

■ 

25 

25 

H 

ns 

ns 

See Figure 1 A and IB 

'acs- 

'ACS + 

Chip Select Access Time 

■ 

H 

25 

25 

ns 

ns 

AC CHARACTERISTICS: Ta = - 55“C to + 125‘'C, Vcc = 5.0 V ± 10% 

SYMBOL 

CHARACTERISTIC 

LIMITS 

UNITS 

CONDITIONS 

MIN 

TYP 

(Note 1) 

MAX 

tAA- 
tAA + 

Address to Output Access Time 

■ 

25 

25 

65 

65 

ns 

ns 

See Figure 1 A and IB 

tACS- 
tACS + 

Chip Select Access Time 

■ 

H 

m 

ns 

ns 

NOTES: 1. Typical values are at Vqc = 5.0 V, +25°C and max loading. 

2. For programmed part, add .45 mA typical, .60 mA max per selected programmed product terms and add 2.9 mA typical, 

3.9 mA max per enabled low output or 33 mA typical, 44 mA max tor disabled states. 
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Fairchild 


F16K 

16,384 X 1 DYNAMIC RANDOM ACCESS MEMORY 

FAIRCHILD ISOPLANAR SILICON GATE MOS 


GENERAL DESCRIPTION — The FI 6K is a 1 6,384-bit MOS Dynamic Random Access 
Memory configured as 1 6,384 one-bit words, and which is manufactured using Fairchild's 
n-channel silicon gate, double-poly Isoplanar process. The use of the single- 
transistor memory cell along with address multiplexing techniques permits the packaging 
of the F16K in a standard 16-pin dual in-line package. The use of this package allows 
construction of highly dense memory systems utilizing widely available automated 
testing and insertion equipment. Furthermore, the pinout, timing and organizational 
characteristics of the F16K are essentially the same 16-pin 4K dynamic RAMs. Thus 
the F16K is ideally suited for easy upgrading of 4K-RAM-based systems. 


INDUSTRY STANDARD 16-PIN DUAL IN-LINE PACKAGE 

LOW CAPACITANCE, TTL-COMPATIBLE INPUTS (INCLUDING CLOCKS) 

ON-CHIP ADDRESS AND INPUT DATA LATCHES 

3-STATE TTL-COMPATIBLE OUTPUT WITH DATA VALID TIME CONTROLLED 
BY CAS 

COMMON I/O CAPABILITY 

TWO DIMENSIONAL SELECTION BY DECODING BOTH RAS AND CAS 
STANDARD 10% SUPPLIES (+12 V, +5 V, and -5 V) 

FLEXIBLE TIMING WITH PAGE-MODE AND EXTENDED PAGE BOUNDARIES 
128-CYCLE RAS-ONLY REFRESH 

PINOUT AND SPECIFICATION COMPATIBLE WITH INDUSTRY-STANDARD 
16KRAMS 


LOGIC SYMBOL 



1 Dour II 


14 


II 

CO 

CO 

> 

Pin 

16 

^CC " 

Pin 

9 

^DD = 

Pin 

8 

^BB = 

Pin 

1 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


BLOCK DIAGRAM 


> 

a 

o 

s 

Ui 
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FAIRCHILD 16,384 X I DYNAMIC RANDOM ACCESS MEMORY • F16K 


FUNCTIONAL DESCRIPTION 

ADDRESSING — The 14 address bits required to decode 
one-of-16, 384 cell locations in the F16K are entered using 
a 2-phase multiplexing operation in which first the 7-bit Row 
Address is entered followed by the 7-bit Column Address. 
First the 7-bit Row Address is applied to the seven address 
inputs of the F 16K and latched into the chip by Row 
Address Strobe (RAS) which is the first of two externally 
applied TTL-level clocks. The second clock. Column Address 
Strobe (CAS), subsequently latches the se ven c olu mn ad dress 
bits into the chip. Each of these signals RAS and CAS, trig- 
ger on-chip clock generators which control the internal se- 
quencing of events on the chip. Advanced techniques used 
in handling the row and column address information allow 
the address multiplexing operation to be performed without 
lengthening the cri tical timing path governing the access time. 
The activation of CAS strobes the column address latch but 
this event as well as other internal events governed by the 
CAS clock generator may be inhibi ted u ntil certain pre- 
requisite events controlled by the RAS clock generator 
have occured. 

More specifically, a "window" of time exists, extending 
from'tRCD(min) to tRCD(max) during which C^ may be- 
come active without i mpact ing the access time. Stated an- 
other way, as long as CAS occurs during this window, the 
access time will be specified by tRAC- If CAS occurs a cer- 
tain delay after this wind ow o f time, the RAS clock gene- 
rator no longer inhibits the CAS clock generator and the mag- 
nitude of this delay will add directly to the overall access 
time. This l ength ened access time is now referenced to CAS 
rather than RAS and is lengthened by the amount o f tim e 
that tRQQ exceeds the tRQQjf^^g^) limit. T his "g ated-CAS" 
feature allows greater flexibility since the CAS clock may 
be externally activated as soon as the Hold Time for the 
Row Address has. been rhet and the address inputs have been 
changed from Row Address to Column Address information. 

PAGE MODE OPERATION — The Page-Mode feature of the 
F16K allows successive memory cycles accessing the same 
row in the memory matrix to be concatenated together in 
such a way that the common Row Address need be supplied 
only once - resulting in faster access times with no corre- 
sponding increase in power. The page-mode option may be 
used in conjunction with any of the defined memory opera- 
tions, and is accompli shed by supplying the Row Address to 
the chip and holding RAS LOW throughout all subsequent 
memory cycles for which the Row Address is common. 

Since RAS makes its initial negative transition only once, no 
additional dynamic power is dissipated due to RAS on any 
subsequent cycles performed within that row. The access 
and cycle times are also shortened since the time required to 
supply a Row Address is eliminated. 

DATA INPUT - In a write operation, the data to be input 
into memory is strobe d into an on-chip register during RAS 
by a combination of CAS and Write Enable (WE). The 
strobe is formed by whichever is the latter of these two sig- 
nals to make its negative transistion. This presents several 
possibilities in how a write cycle may be p erfor med. In an 
"early-write" cycle (WE active LOW before CAS goes LOW), 


Data In (D|(vj) is strobed by CAS and thus the set-up and 
hold times are referenced to this signal edge. If D|is) is not 
yet valid at. the time CAS becomes active (or if the cycle is a 
read-write or read-modify-write) then WE must be delayed. 
In this delayed-write mode, the D| N set- up and hold times 
are referenced to WE rather than CAS. (See the timing 
diagrams). 

DATA OUTPUT — The Data Out (Dqut) latch and buffer 
unco nditionally assume the high-impedance state whenever 
CAS is HIGH, i.e. inactive. If the cycle being performed is a 
read, read-modify-write, or a delayed write cycle then the 
DoUT l3tch and buffer will remain high impedance until the 
access time, after which Dgy-p will assume the value of the 
data read from the selected cell. This output data is of the 
same polarity ( not i nverted) as the input data and will remain 
valid as long as CAS is kept active, i.e. LOW. However, if the 
cycle is an "early-write" cycle or if the chip fails to receive 
both RAS and CAS, then DquT will remain high impedance 
throughout the cycle. This feature allows systems which 
write employing the early write mode exclusively, to com- 
mon D||\| and DquT directly together. 

Another advantage of this "unlatched output" feature is that 
OR-tied outputs in a memory matrix require no special action 
to be turned off. Unlik e oth er types of RAMs which require 
a negative transition of CAS to become high impedance, the 
F16K's output is already high imped ance whenever CAS is 
HIGH, i.e. inactive. This means that CAS need not be sup- 
plied to unused devices and therefore may be used for de- 
vice selection. Thus a re ducti on in exte rnal decoding logic 
is possible by using both RAS and CAS in a 2 dimensional 
decoding/selection scheme, (see Table 1 below). 


RAS active 
during cycle? 

CAS active 
during cycle? 

RESULT (after tQFF delay) 

Yes 

Yes 

Device active 

Yes 

No 

Device deselected, refresh 

No 

Yes 

Device deselected 

No 

No 

Device deselected 


TABLE 1 


EXTENDED PAGE BOUNDARY - A further implication of 
using both RAS and CAS for device decoding/selection is in 
exten ding page boundaries for page-mode operation. If only 
RAS is decoded, then any given "page" is limited to only 
128 different column addresses within that page, (i.e. seven 
column address bits correspond to 2^ = 128 column 
addresses). Therefore, for memory systems using more than 
16K words of data, page boundaries may be extended from 
128 addresses per page up to any multiple of 1 28 addr esses 
merely by decoding which 1 6K memory bank also gets a CAS 
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(subject to tRA S(max) limitation). This is accomplished by 
supplying RAS to all devices in order to latch in the Row 
Address information and then decoding which bank of 16K 
word s is t o als o get CAS. Only those devices which receive 
both RAS and CAS will respond with a valid memory cycle. 

INPUT/OUTPUT LEVELS — All inputs, including the two 
address strobes, interface directly with TTL. The high-impe-’ 
dance, low-capacitance input characteristics simplify input 
driver selection by allowing use of standard logic elements 
rather than specially designed driver elements. Termination 
resistors are normally required in a system to prevent ring- 
ing due to line inductance and reflections. In high-speed 
memory systems, transmission line techniques must be em- 
ployed on the signal lines to achieve optimum system speeds. 
Series termination may be employed at some degradation 
of system speed. 

The 3-state output buffer is a low impedance to Vcc 
logic "1" and low impedance to Vss for logic “0”. The 
effective resistance to Vqc is 420 ^2 maximum and 135 12 
typically. The effective resistance to Vss is 95 Q, maximum 
and 35 12 typically. 

REFRESH — The matrix of 128 X 128 memory cells in the 
F16K is refreshed by executing a memory cycle at each of 
the 128 Row Addresses within each interval of 2 millisec- 
onds or less. Although any cycle in which RAS occurs a- 


ccomplishes a refresh operation, the refresh is most easily 
accomplished in the RAS-only-refresh mode. This type of re- 
fresh operation results in decreased power dissipation since 
CAS remains inactive. 

POWER DISSIPATION/STANDBY - Since the F16K uses 
dynamic memory cells, this means that most of the dissi- 
pated power is a result of an address strobe edge. There is, 
however, a small dc component of dissipated power that is a 
ssociated with the precharging of the sense amplifiers. Thus, 
the total power dissipated is a function of both operating 
frequency and duty cycle. Typically, the power is 350 mW 
at ljus cycle time with a worst case power of less than 462 
mW at 375 jUs c ycle time. To reduce overall system power 
during s tand by, RAS-oniy-refresh cycles should be perform- 
ed with CAS held HIGH. 

The V'cc supply is not used in the internal memory oper- 
ations of the F16K, but rather used only at the output 
buffer and thus, for some applications, may be powered 
from the supply voltage of the logic to which the chip's out- 
put is interfaced. This means that IcC' the current drawn 
from the Vcc supply, is a function of output loading. Dur- 
ing battery standby operation, the Vqc rnay be un- 
powered, if desired, without affecting t he re fresh operation. 
This allows all system logic, except the RAS timing circuitry 
and the refresh address logic, to be turned off during battery 
standby to conserve power. 


PIN NAMES 


^n 

Address Inputs 

Dout 

Data Output 

D|N 

Data Input 

Vcc 

-(-5 V Power Supply 

WE 

Write Enable Input (Active LOW) 

Vss 

0 V Power Supply 

R^ 

Row Address Strobe (Clock) Input (Active LOW) 

Vbb 

—5 V Power Supply 


Column Address Strobe (Clock) Input (Active LOW) 

Vdd 

-t-12 V Power Supply 


ABSOLUTE MAXIMUM RATINGS 

Voltage of any pin relative to Vgg (V 55 — Vgg > 4.5 V) 
Operating Temperature (Ambient) 

Storage Temperature (Ambient) 

Power Dissipation 


-0.5 V to -I- 20 V 
0°C to 70°C 


-55°C to 150°C 
1 W 


Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanerrt damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
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2102 *21021 * 21102 

1024X1 STATIC RANDOM ACCESS MEMORY 

FAIRCHILD ISOPLANAR SILCON GATE MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION — The 2102 family consists of 1024-word by 1-bit Static 
Random Access Read/Write Memories which requires only a single 5 V supply, have 
fully TTL compatible inputs and output, and require no clocking or refresh. Chip Select 
(CS) permits a 3-state output allowing the outputs to be wired-OR. Special features 
include low power dissipation (2102L) and a power-down capability (21L02). 

The 2102, 2102L and 21L02 series are manufactured employing the n-channel Iso- 
planar process and are available in a 16-pin dual in-line package or flatpak. 


• FAST ACCESS - 250 ns 

• SINGLE +5 V SUPPLY 

• TTL COMPATIBLE INPUTS AND OUTPUT 

• TOTALLY STATIC - NO CLOCKS OR 

REFRESH 

• 3-STATE OUTPUT 

• LOW POWER (21 02L) 

• POWER-DOWN CAPABILITY (21 L02) 

• FULLY EXPANDABLE 

• FULLY DECODED 

• 16-PIN DUAL IN-LINE PACKAGE 

PIN NAMES 

^0-9 

dout 

Diri 
R/W 
CS 

ABSOLUTE MAXIMUM RATINGS 

Any Pin with Respect to Vss 
Storage Temperature 
Operating Temperature C 
L 
M 


POWER/ACCESS TIME GUIDE 



PART 

ACCESS 

IdD(MAX) 


NUMBER 

TIME 

C 

L, M 

POWER 

DOWN 

21L02H 

250 ns 

30 mA 



21L02F 

350 ns 

30 mA 

— 

21L021 

21L022 

450 ns 

650 ns 

30 mA 

30 mA 



LOW 

POWER 

2102LH 

2102LF 

250 ns 

350 ns 

30 mA 

30 mA 

40 mA 

40 mA 

2102L1 

2102L2 

450 ns 

650 ns 

30 mA 

30 mA 

40 mA 

40 mA 

Q 

tr 

2102H 

250 ns 

55 mA 

70 mA 

< 

Q 

2102F 

350 ns 

55 mA 

70 mA 

z 

< 

21021 

450 ns 

55 mA 

70 mA 

CO 

21022 

650 ns 

55 mA 

70 mA 


-0.5 V to +7.0 V 
-55°C to +150°C 
0°Cto+70°C 
-55°C to +85°C 
-55°C to +125°C 


Address Inputs 
Data Output 
Data Input 
Read/Write 

Chip Select (active LOW) 



LOGIC SYMBOL 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 


A6 H 


16 

□ a7 

A5 C 

2 

15 

3 A8 

R/Wd 

3 

14 

I] A9 

AlC 

4 

13 

□ cs 

A2[: 

5 

12 

Jdout 

A3[” 

6 

11 


A4^ 

7 

10 

^VDD 

AoC^ 

8 

9 

□ vss 


TRUTH TABLE 


CS R/W 

D|N 

Dqut 

Comments 


D 

» 

Chip 

■i 

■ 


Deselected 

IB 

n 

H 

Write "1 "t 

IB 

H 

L 

Write "0 " t 


D 


Read t 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

* = Output High Impedance State 
Dp - Data at Address Location 
t - Chip Selected 


2 

IE 

o 

V. 

'co 

u_- 
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F464 

65,536 X 1 DYNAMIC SERIAL MEMORY 

FAIRCHILD CHARGE COUPLED DEVICE 


GENERAL DESCRIPTION — The F464 is a 65,536-bit dynamic serial memory con- 
figured as 16 randomly accessible shift registers, each 4096 bits long. Each of these shift 
registers is designed utilizing Charge Coupled Device (CCD) techniques with the interlaced 
Serial-Parallel-Serial (SPS) register structure which features both low power and high 
density characteristics. The high density of the F464 is further enhanced through the use 
of an electrode-per-bit memory cell approach. The high density permits packaging the 
memory in a standard 16-pin (0.3''-wide) dual in-line package which allows the con- 
struction of highly dense memory systems using widely available automated testing and 
insertion equipment. 

Furthermore, this buried-channel CCD memory is fabricated using Fairchild's double-poly 
n-channei Isopianar process. This process allows the F464 to be a high performance, 
state-of-the-art memory circuit which is manufacturable in large volume. 

• INDUSTRY STANDARD 16 PIN (0.3"-WIDE) DUAL IN-LINE PACKAGE. 

• OPERATING FREQUENCY RANGE: 1 MHz TO 5 MHz. 

• 15 /us HALT TIME AT 2.0 MHz 

• LOW CAPACITANCE TTL-COMPATIBLE INPUTS (EXCEPT CLOCKS). 

• 3-STATE, TTL-COMPATIBLE, LATCHED DATA OUTPUT. 

• OUTPUT DRIVE CAPABILITY: 3.5 mA 

• LOW CAPACITANCE 12 V CLOCKS: 

01 AND 02= 100 PF (TYP) 

0-ri AND 0x2= 30 pF (TYP) 

• LOW POWER 

NORMAL OPERATION: <336 mW (MAX) @ 

STANDBY: <66 mW (MAX) @ 

• STANDARD POWER SUPPLIES (+12 V, +5 V, AND -5 V) 


LOGIC SYMBOL 


LOGIC SYMBOL 
7 2 5 4 



Vdd = PIN 1 
Vcc = PIN 16 
Vss = PIN 8 
Vbb = PIN 9 


BLOCK DIAGRAM 


CONNECTION DIAGRAM 

DIP (TOP VIEW) 
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FAIRCHILD 65,536 X1 DYNAMIC SERIAL MEMORY • F464 


PIN NAMES 


0 ^, 02 

Serial Clocks 

D|N 

Data Input 

0 T 1 '^T 2 

Transfer Clocks 

^OUT 

Data Output 

^n 

Address Inputs 

< 

0 

0 

-^5 V Power Supply 

CS 

Chip Select Input 

^'ss 

0 V Power Supply, GND 

WE 

Write Enable Input (Active LOW) 

Vbb 

—5 V Power Supply 



VdD 

■H2 V Power Supply 


FUNCTIONAL DESCRIPTION 

ORGANIZATION — The F464 is a 65,536 x 1 bit dynamic serial memory organized internally as 16 
dynamic shift registers (or blocks) of 4096 bits each in length. These 16 shift register blocks are 
randomly accessible through four internally decoded Address inputs (Aq — A 3 ). When a given 
register is selected, its input and output are internally connected (as needed) to the D||vj and OQyj 
pins, respectively, thus permitting simultaneous read and write operations. 

ARCHITECTURE — Each of the sixteen shift register blocks is implemented using a Serial-Parallel- 
Serial (SPS) register architecture. In this approach N data bits are sequentially shifted into a "serial" 
input register. When full, the entire N-bit word is shifted in parallel into N "parallel" registers of M 
bits in length, as illustrated in Figure 1. At the other end of this parallel register structure, bits are 
loaded in parallel into an N-bit serial output register. Bits in this register are then shifted out toward 
the sense amplifier at the output and are automatically recirculated back to the input serial register 
unless a WRITE operation is specified. 

The primary advantages of this type of architecture include very high density, low power, and low 
clock capacitance. These features all result from the fact that in the SPS architecture the parallel 
registers which encompass most of the total storage capacity within each block are shifted at a 
considerably slower rate (f|[vj/N) than the clock rate of the input or output serial registers (f||\]). 

In actuality, each 4096-bit block of the F464 is implemented using an "interlaced" SPS structure in 
which each bit of the input serial register services two parallel registers rather than just one. The same 
is true for the output serial register. In addition, "electrode-per-bit" design techniques are used to 
reduce the effective cell size by minimizing the number of electrodes used to store each bit of 
information. These techniques obviously enhance the memory density considerably. The dimensions 
of the F464's interlaced SPS structure are 32-bit input and output serial registers and 64 parallel 
registers, each 63 bits in length. See Figure 2. These dimensions were chosen in order to optimize the 
power/density /latency tradeoffs inherent in the CCD memory approach. 

CLOCKS — The F464 requires four MOS level clocks: two high frequency (1 to 5 MHz) serial clocks 
and two low frequency transfer clocks. The serial clocks, <p-\ and 02- control the movement of data 
within the input and output serial registers of each 4096-bit block and have a frequency equal to the 
data rate. The transfer clock (pj-^ is used to transfer data from the input serial register to the parallel 
registers while the transfer clock 0 j 2 'S used to transfer data from the parallel registers to the output 
serial register of each block. The data present in the parallel registers is shifted by internally generated 
ripple clocks. This ripple clock technique allows a high bit-packing density approaching one electrode 
per bit. 

To achieve proper transfer phasing, the two transfer clocks are asymetrical about a 32-cycle interval 
(31.5 and 32.5 cycles) but symmetrical about a 64-cycle interval. The phasing between these transfer 
clocks alternates in order to achieve correct bit storage in each block. When 0j-| occurs during 0i 
time, 0 J 2 occurs during 02 ^'^le 1.5 cycles prior to <pj-]. When (pj^ occurs during 02 time, 0^2 
occurs during 0 i time 2.5 cycles prior to <Pj^. Figure 3 illustrates the clock phase relationships. 

The clocking operation may be momentarily halted for as long as 15 jUS once each interval of 64 or 
more clock cycles provided that the clock frequency is at least 2.0 MHz or higher. During this "halt 
time" it is recommended that all clock signals be in the LOW state in order to limit power dissipation. 
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CONTROLS 

In addition to the four Address inputs (Aq through A 3 ), other TTL level control signals available on 
the F464 include Write Enable (WE) and Chip Select (CS). The CS input, along with the address 
information, is presented during 0i HIGH time and dynamically latched with the trailing edge of 0i 
which simultaneously disables both the address and CS buffers. This action prevents changes that 
occur on the external pins from entering the internal circuitry when is LOW. The WE control 
signal determines whether new data from the D|[sj pin, or recirculated output data, is presented to the 
input of the addressed block. The non-addressed blocks are automatically recirculated. 

MODES OF OPERATION 
STANDBY (Recirculate-only cycle) 

In Standby mode (CS LOW), the contents of all 16 blocks are recirculated autoniatically, and t.ie 
device disregards the WE, Address, and D||vj inputs. The output latch goes into the high impedance 
state after the trailing edge of the (p'\ clock. Minimum power dissipation results when the device is 
operated in the recirculate mode with minimum <p-^ and (^2 pulse widths at the lowest allowed frequency. 

READ-RECIRCULATE MODE 

In this mode of operation (WE HIGH arid CS HIGH) the data from the selected block is presented to 
the output buffer immediately following the leading edge of 02 appears at the output, Dqjjj, 
after a delay equal to the access time ty^QQ. Thus, the access time is referenced from the leading edge 
of the 02 pulse and is independent of the duration of 02 - The output data is latched and remains valid 
at the Dquj pin until the end of the 0i clock pulse in the next cycle. The data present in all 16 
blocks automatically recirculates from the output back to the input regardless of the address inputs, 
provided that WE remains inactive throughout the cycle. 


READ AND WRITE MODE 

In the Read and Write mode (WE LOW and CS HIGH), the output data from the selected block is 
available at the output pin as in the read-recirculate mode; however, the recirculate path of that 
particular block is disabled. Input data present at the D|(yj pin during 02 is written into the selected 
block by the falling edge of 02 , while the other 15 blocks automatically recirculate their contents. 
This form of an "early-write" cycle (WE LOW prior to the falling edge of 0i ) requires that both WE 
and D|(yi have set-up times with respect to the trailing edge of (p-[. In fact, for successive write 
operations handled in this mode, WE may be held LOW continuously without returning it to the 
HIGH state between cycles. A "delayed-write" cycle (WE goes LOW after the trailing edge of the 0-| 
clock pulse) is also possible and is discussed in the next paragraph as a subset of the RMW operating 
mode. 

READ-MODI FY-WRITE MODE 

The Read-Modify-Write mode (CS HIGH, WE HIGH goes LOW) is simplified by the fact that the 
F464 is always in the read mode whenever it is selected (CS HIGH). Since the access time is 
referenced to the leading edge of 02 and the setup times of WE and D||vj are referenced to the trailing 
edge of 02 , this mode of operation requires an extended 02 HIGH time in order to provide the 
required modify time. This "stretched" 02 HIGH time may be determined by the following 
relationship; 

t02H " ^ACC + ^MOD + ^DS + %CL + ^T 

The modify time, tiyiQQ, is determined by the user and is dependent on the delays of the external 
logic used to modify the output data. The Read-Modify-Write (RMW) cycle time then, is given by: 



tCYC - H + ^ULl + t02H + tuL2 + 4tjQ 
where t02H "stretched" version of the 02 clock pulse. 

If no modification of output data is required, then this op»erating mode reduces to a "delayed-write' 
mode in which D||iy| and WE may occur after the 0i clock pulse. 
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MEMORY START-UP 

When the F464 is initially powered up, the V 00 supply (i.e., the —5 volt supply) should be applied to 
the memory before and removed after the other supplies. This action results in greater protection 
against accidental violation of the voltage limits specified in the Absolute Maximum Ratings section 
and, in general, enhances the long term reliability of the memory. 

In order to clear the memory of extraneous charge following power-up or after a clock stoppage of 
greater than 15 ^ts, the F464 must be clocked through a minimum of 20,000 clock cycles of any type 
before a valid memory cycle should be attempted. 

CLOCK GENERATION CIRCUIT - 

The circuit shown below may be used to generate the four MOS-level clocks required of the F464 
from a single master clock. In this circuit, the master clock frequency f, must be twice the desired 
data rate at the F464 output pin. Since the input clock frequency is "squared-up" with a divide-by- 
two flip-flop, the duty cycle of this clock is non-critical. A pulse edge at the input of the buffered 
delay line produces a sequence of delayed pulse edges from the A, B, C, D and E output taps. These 
delayed pulse edges are ANDed together to produce the required ^-j and (^2 clocks as well as the <pj-^ 
and 0J2 transfer clocks. Since the transfer clocks occur in a symmetrical fashion every 64 clock 
cycles, a 6-bit, modulo 64 counter is required. The outputs of this 6-bit counter are decoded to en- 
able the appropriate transfer clock gates at counts of 29, 31, 61 and 63. Thus, (pj^ is passed along to 
the clock drivers only during cycles 31 and 63, while (j>j 2 is gated through only during cycles 29 and 
61. These four counts are easily decoded with only a 2-to-4 decoder and one 4-input NAND gate. The 
6 bits of the modulo 64 counter comprise the 6 low order bits of the 12-bit, modulo 4096 loop 
counter. This counter is required to define address locations within each 4K block and will, in most 
cases, be already present in the system. 

One major advantage of using a delay line is that since the clock pulses are generated from delayed 
edges, the pulse width in all cases is fixed and does not vary as a function of the input master fre- 
quency f. Thus minimum pulse widths are always generated regardless of cycle and data rates. This 
translates directly into lower power dissipation since Iqq is a function of clock pulse width. 

The maximum clock rates for which this circuit will operate properly depends on the clock transition 
times (both rise and fall) at the output of the TTL-to-MOS drivers and, the delay between adjacent 
taps on the delay line. The maximum data rates possible for this circuit are given in the table. Faster 
and/or more efficient clock generation circuits may be realized by using different types of delay lines 
(e.g. more taps or unequal tap delays). 

SERIAL AND TRANSFER CLOCK GENERATION CIRCUIT 



74LS139 74LS175 


Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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F2114 

1024 X 4-BIT STATIC RANDOM ACCESS MEMORY 

FAIRCHILD ISOPLANAR SILICON GATE MOS INTEGRATED CIRCUIT 


GENERAL DESCRIPTION - The Fairchild F2114 is a 4096-bit static Random Access 
Memory organized as 1024 words by four bits each. Since the operation of the F2114 is 
entirely static, there is no clocking or refreshing required. It operates from a single +5 V 
supply and is directly TTL compatible at all inputs and outputs including the four bi- 
directional data I/O pins. 

It is designed for memory applications in which static operation, large bit capacity, and 
simple interfacing are important design considerations. 

The F2114 is manufactured using Fairchild’s n-channel silicon gate Isoplanar process. 
The innovative use of polysilicon resistors in the static memory cell design permit a high 
bit packing density and insures low-power characteristics. It is available in standard 18- 
pin dual in-line packages in either plastic or ceramic. 

• 1024 X 4 BIT ORGANIZATION 

• STANDARD 18-PIN DIP PACKAGE 

• SINGLE +5 V SUPPLY 

• COMPLETELY STATIC - NO CLOCKS OR REFRESH 

• TOTALLY TTL COMPATIBLE 

• COMMON DATA I/O PINS WITH 3-STATE CAPABILITY 

• IDENTICAL CYCLE AND ACCESS TIMES 

• SIMPLE BUS INTERFACING USING CHIP SELECT AND WRITE ENABLE 


LOGIC SYMBOL 


10 8 



PIN NAMES 


Aq-Aq 

Address Inputs 

cs 

Chip Select (Active LOW) 

WE 

Write Enable (Active LOW) 

I/O 1 -I/O 4 

Data Input/Output 

Vcc 

-I- 5 V Power Supply 

GND 

Ground 


BLOCK DIAGRAM 



Aq Ai A 2 Ag 


CONNECTION DIAGRAM 

DIP (TOP VIEW) 


AsL 

1 

18 

^ Vcc 

AsC 

2 

17 

□ a. 

A4L 

3 

16 

□ Aa 

AsL 

4 

15 

3 Ag 

Aq ^ 

s 

14 

□ VOi 

ArL 

6 

13 

□ I/02 

A,[- 

7 

12 

□ I/03 


8 

11 

□ I/P4 

gnd[;; 

9 

10 

J WE 
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MEMORY 


F2708 

1024 X 8 UV ERASABLE PROM 

FAIRCHILD ISOPLANAR SILICON GATE NMOS 


GENERAL DESCRIPTION — The Fairchild F2708 is an 8.192-bit ultraviolet light eras- 
able and electrically reprogrammable Read Only Memory manufactured using the 
Isoplanar n-channel silicon gate technology. Organized 1024 x 8, the F2708 is ideally 
suited for non-volatile data storage in applications such as 8-bit microprocessor 
systems, where reprogrammability, high bit density, maximum performance, and 
simple interfacing are essential parameters. All inputs and outputs are TTL compatible. 
The 3-state outputs become high impedance when the F2708 is deselected, allowing a 
direct interface capability which is useful in many computer bus structures. 

The F2708, which is pin-for-pin compatible with industry-standard 8K-bit ROMs, 
provides inexpensive, non-volatile storage of data/program code in applications where 
fast turn-around and data/program code experimentation are important requirements. 
Yhus, the F2708 provides the system development vehicle whereby system prototypes 
using the F2708 may be released into volume production by directly substituting ROM 
devices for F2708 devices. 

• 1024 X 8 BITS ORGANIZATION PIN NAMES 

• FAST ACCESS TIME: 350 nx MAX (F2708.1) Address Inputs (10) 

• TTL COMPATIBLE ON INPUTS AND OUTPUTS Output Data (8) 

• 3-STATE OUTPUTS FOR OR-TIE CAPABILITY PRQM Program Pulse Input 

• STANDARD POWER SUPPLIES +12V, +5V, -5V CS/WE Chip Select/Write Enable 

• CHIP SELECT INPUT FOR MEMORY EXPANSION Vqq +12 V Supply 

• STATIC OPERATION '^cc +5 V Supply 

• PIN COMPATIBLE TO 8K AND 16K ROMs ^ss Ground 

FOR LOW COST PRODUCTION “5 V Supply 

• LOW POWER DURING PROGRAMMING 


■Q • CONTENTS ERASABLE WITH ULTRAVIOLET LIGHT 




*1978 Fairchild Camera and Instrument Corporation Printed in U S. A. 
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If you’re spending hours to solve a problem similar 
to the one above, you’re behind the times... 



It only takes a few seconds with "THE MASTER’.’ 



Clear your desk for action with the 
newly revised 1979 IC Master. Its all- 
under-one-cover features include; Over 
40,000 standard products from more 
than 87 different companies . . . five 
different selection guides (memory, 
microprocessor, interface, linear and digital.) 




IC MASTER 


$65. 

suggested 
domestic 
resale price 


United Technical Publications 


645 Stewart Avenue 


Garden City, New York 11530, USA 


... alternate source directory for 
pin- for- pin, function- for- function 
replacements . . . applications directory . . . 
complete military section ... a complete 
part numbering guide . . . etc. 

You don't have to search through 
stacks of catalogs. Simply look up the 
specs and function you need. You don't 
need a part number to start with. 

All you need is a problem to use The 
Master. Does the device exist? Who 
makes it? Is there an alternate source? 
What's the part number? Is there an 
applications note? Who is my closest 
distributor — etc . 







Harris Semiconductor 



HM-76XX 

GENERIC PROM FAMILY 


Features 

• COMMON D.C. ELECTRICAL CHARACTERISTICS AND PROGRAMMING 
PROCEDURE 

• SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE, ONE PULSE/BIT 

• EXPANDABLE - "OPEN COLLECTOR" OR "THREE STATE" OUTPUTS 
AND CHIP ENABLE INPUTS 

• INPUTS AND OUTPUTS TTL COMPATIBLE 

• LOW INPUT CURRENT - 250p A LOGIC "0", 40jLIA LOGIC "1" 

• FULL OUTPUT DRIVE - 16 mA SINK, 2mA SOURCE 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC- 
ING, OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES 

• PIN COMPATIBLE WITH INDUSTRY STANDARD PROMs AND ROMs 


Organizations 


PART 
NUMBE R 

•OUTPUT 

TOTAL 

BITS 

WORDS X 
BITS/WORD 

HM 7602 
HM 7603 

oc 

TS 

256 

32 X 8 

HM 7610 
HM 7611 

oc 

TS 

1024 

256 X 4 

HM 7620 
HM 7621 

OC 

TS 

2048 

512 X 4 

HM 7640 
HM 7641 

OC 

TS 

4096 

512 X 8 

HM -7642 
HM 7643 
HM 7644 

OC 

TS 

APU 

4096 

1024 

X 4 


•OC Open Collector 
* TS 'Three State'’' 
*APU Active Pull Up 


Description 

The HI\/I-76XX Generic PROMs comprise a completely 
compatible family having common D.C. electrical charac- 
teristics and identical programming requirements. They 
are fully decoded, high speed, field programmable ROMs 
and are available in all commonly used organizations, with 
both open-collector and "Three State" outputs. All bits are 
manufactured storing a logical "1" (outputs high), and can 
be selectively programmed for a logical "0" (outputs low). 

The nichrome fuse technology is the same as is used in the 
JAN approved MIL-STD-38510/201 PROM and in all 
other Harris PROMs. 


The field programmable PROM can be custom programmed 
to any pattern using a simple programming procedure. 
Schottky Bipolar circuitry provides fast access tirne, and 
features temperature and voltage compensation to minimize 
access time variation. 

All pinouts are compatible to industry standard PROMs and 
ROMs. 

In addition to the conventional storage array, extra test 
rows and columns are included to assure high programm- 
ability, and guarantee parametric and A.C. performance. 
Fuses in these test rows and columns are blown prior to 
shipment. 


Block Diagrams 


Pinouts 



“SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE” 
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HM-7620/21 
512x4 


TOP VIEW 


A4 I 

*3 I 

Aq 
All 
A2 I 


1 

v^r— 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


O4 


340/41 


x8 

A? 


Ae 


A5 


A4 


A3 


A2 


Al 


Ao 


Ol 


O2 


O3 


GND 





2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 ■ 

16 

10 

15 

11 

14 

12 

13 
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Harris Semiconductor 


Specifications HM-76XX 

ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) 

-0.3 to +7.0V 

Storage Temperature 

-650C to +150OC 

Address/Enable Input Voltage 

5.5V 

Operating Temperature (Ambient) 

-550C to +1250C 

Address/Enable Input Current 

-20mA 

Maximum Junction Temperature 

+1750C 

Output Sink Current 

100mA 



CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) 

HM-76XX-5 (Vcc = 5.0V ±b%, Ta = QOC to +750C) 

HM-76XX-2, HM-76XX-8 (Vcc = 5.0V +10%, Ta = -550C to +1250C) 
Typical Measurements are at Ta = 250C, Vcc = +5V 





OPEN COLLECTOR 

THREE STATE 





OUTPUT 

OUTPUT 



SYMBOL 

PARAMETER 

MIN 

TYP 


MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable ' 1 



40 

mm 


40 

flA 

V|H = Vcc Max. 

ML 

Input Current (1) "0” 


-50.0 

-250 

B 

-50.0 

-250 

jJLA 

V|L = 0.45 V 

VIH 

Input Threshold "1" 

2.0 

- 


2.0 

B 


V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 


- 

0.8 


H 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output Voltage "I" 

N/A 




3.4 


V 

lOH = -2.0mA, Vcc = VcC Min. 

VOL 

"0" 


0.35 

0.45 

■1 

0.35 

0.45 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disabled ”1'' 


■ 

100 

Bl 

B 

100 

/LIA 

VOH, VCC = Vcc Max. 

lOLE 

Current (2) "0” 


H 

N/A 

B 

B 

-100 

IIA 

VOL = +0.3V, Vcc = VCC Max. 

lOH 

Output Leakage (1) "1" 

- 

- 

100 

- 

- 

N/A 

jJLA 

VOH, VCC = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

- 

- 

-1 .2 

V 

I|N = -18mA 

•os 

Output Short Circuit 

N/A 

- 

N/A 

-15 

B 

-100 

mA 

vouT=oov 

Current 





B 



One Output Only for a Max. of 1 sec. 


Power Supply Current 

||||||||||■■ 









HM-7602/7603 


90 

105 


90 

105 


. 


HM-761 0/7611 
HM-7620/7621 

■ 

90 

130 

■ 

90 

130 

mA 

Vcc = Vcc Max. 

All Inputs Grounded 

ICC 

HM-7640/7641 


125 

170 

- 

125 

170 

mA 


HM-7642/7643/7644 

BH 

100 

140 

- 

100 

140 

mA 



NOTE: (1 ) Enable current measured using only one enable input to disable the device. 
(2) N/A for HM-7644, Active Pull-Up Output. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-76XX-5 

Vcc - 5V+5% 

T/x - 0° to + 75 OC 

HM-76XX-2 

HM-76XX-8 

Vcc - 5V+ 10% 

Ta - - 550 c to + 1250 C 


SYMBOL 

parameter 

TYPICAL 

MAXIMUM 

TYPICAL 

MAXIMUM 

UNITS 

taa 

Tea 

HM-7602/7603 

30 

20 

40 

30 

30 

20 

50 

40 

ns 

ns 

Taa 

tea 

HM-7610/7611 

40 

15 

60 

25 

40 

15 

75 

30 

ns 

ns 

taa 

Tea 

HM-7620/7621 

45 

15 

70 

25 

45 

15 

85 

30 

ns 

ns 

Taa 

HM-7640/7641 

45 

70 

45 

85 

ns 

Tea 


30 

40 

30 

50 

ns 

Taa 

HM-7642/7643 

45 

60 

45 

85 

ns 

Tea 

HM-7644 

15 

25 

15 

30 

ns 


TaA — Address to Output Access Time 

Tea — Chip Enable Access Time (N/A HM~7644) 

A.C. Limits Guaranteed for Worst Case N^ Sequencing 
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CAPACITANCE: Ta = 25oC 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CiNA, ClNCS 

Input Capacitance 

12 

PF 

VCC = 5V, V|N = 2.0V, f = IMHz 

GOUT 

Output Capacitance 

12 

PF 

VCC = 5V, VOUT = 2.0V, f = IMHz 


SWITCHING TIME DEFINITIONS 


:xi 


-VIH 

-Vlt 






VIH 

VIL 


OUTPUT 




-j TaA 


■ VOH 
VOL 


OUTPUTS- 


■tC 


Tea 




T.S. 


Tea 

tr, tf < 5ns 


A.C. TEST LOAD 


PROM 

OUTPUT 


VCC 



TYPICAL A.C. CHARACTERISTICS 


ADDRESS TO OUTPUT DELAY 
VS. TEMPERATURE 



-550c 0^ 250c 70OC 125°C 


T(<>CI 


ADDRESS TO OUTPUT DELAY 
VS. SUPPLY VOLTAGE 


Ta = 250c 

Cl = 30pF 

D.C. Load ~ I61 




lA 




HM~7644 




HM-7642/43 

HM-7640/41 




HM-7620/21 




HM-7610/11 









HM-7602/03 




4.5 4.75 5.0 S.25 5.5 


VCC(V» 



CHIP SELECT TO OUTPUT DELAY 
VS. TEMPERATURE 


CHIP SELECT TO OUTPUT DELAY 
VS. SUPPLY VOLTAGE 







HM-7 

640/41 







HM-7 

B02/03 





^ 


: »j 

HM-7620/21 


VCC = 5.0V 


HM-7642/43 


D.C. Load “ 16mA 





-550c 0“C 250c 70OC 1250C 







HM-76 

40/41 







HM-7e 

02/03 








HM-7620/21 


Ta - 250c 


HM-7642/43 


D.C. Load = 16mA 




4.5 4.75 5.0 5.25 5.5 


T(0C) 


VCC{V) 
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Harris Semiconductor 


-/L/LA 


SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


't'ph’!nn},i 


HM-76LS03 

32 X 8 PROM 
"'Three State" Outputs 


Features 


Pinout 


• ULTRA LOW POWER - 60mW TYPICAL 


TOP VIEW-DIP 


flC 

o 

z 

Ui 

z 


• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
TYPICAL, ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

• PIN COMPATIBLE WITH THE STANDARD 7603 PINOUT. 


Description 

The HM-76LS03 is an ultra low power version of the standard 7603 PROM, 
designed to be MOS compatible with it's low ICC specification. The 
HM-76LS03 is a fully decoded high speed Schottky TTL 256-Bit Field 
Programmable ROM in a 32 word by 8 bit/word format with "Three State" 
outputs. This PROM is available in a 16 pin DIP (ceramic or epoxy). 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROMs. 

The HM-76LS03 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee parametric 
and A.C. performance. The fuses in these test rows and columns are blown 
prior to shipment. 

There is a Chip Enable on the HM-76LS03, CE low enables the device. 


Functional Diagram 


01 L 1 

02 C 2 

03 C 3 

04 r 4 


05 n 5 


06 Lj 6 

07 C 7 
GND 8 


16 J VCC 
15 ^ CE 
14 2 m 
13 Da3 
12 I]A2 
11 HAi 

10 Hao 
9 108 


Logic Symbol 



PIN NAMES 

Aq - A 4 Address Inputs 
01-08 Data Outputs 

CE Chip Enable Input 


ADDRESS 

BUFFERS 


1 OF 32 
ROW 

DECODER 


32x8 

MEMORY ARRAY 




(16) = Vcc 

18) = GND 


(7) (6) (S) <4) 

07 06 05 04 


‘SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE’ 
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Specifications HM-76LS03 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage Ratings (Operating) -0.3 to +7.0V Storage Temperature -650C to +150OC 

Address/Enable Input Voltage +5.5V Operating Temperature (Ambient) O^C to +75oC 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating 
and functional operation of the device at these or at any other conditions above those indicated in the operational sections of this 
specification is not implied. (While programming, follow the programming specifications) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-76LS03-5 (Vcc = 5.0V ± 5%, Ta = ooc to +750C) 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 








IlH 

Address/Enable 

'1" 

— 

- 

+40 

uA 

V|H = Vcc max 

IlL 

Input Current 

'0" 

— 

— 

-50 

uA 

V|L = 0.45V 

VIH 

Input Threshold 

‘V 

2.0 

1.5 

- 

V 

Vcc = Vcc min 

V|L 

Voltage 

'0" 


1.5 

0.80 

V 

Vcc = Vcc max 

VOH 

Output 

'1” 

2.4 

3.4 

- 

V 

lOH = -0.20mA VcC = VCC min. 

VOL 

Voltage 

'0” 


0.34 

0.45 

V 

IOL = +1-0mA Vcc = Vcc min. 

lOHE 

Output Disable 

‘1" 

- 

- . 

+100 

uA 

VOH, Vcc = Vcc max 

lOLE 

Current 

'0” 

' 

— 

-100 

uA 

VOL = +0.3V Vcc = Vcc max 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

IlN = -18mA 

lOS 

Output Short Circuit Current 

-2 


-20 

mA 

VOUT = O.OV one output only for a max 
of one second. 

ICC 

Power Supply Current 

- 

12 

25 

mA 

Vcc = Vcc max all inputs grounded 


Typical measurements are at Ta = 25°C, Vcc = +5V 
NOTE: Positive current defined as into the device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-76LS03-5 

5V ± 5% 

QOC to + 750 C 


SYMBOL 

parameter 

MIN 

TYP 

MAX 

UNITS 

taa 

Address Access Time 


300 

500 

ns 

tea 

Chip Enable Access Time 


300 

500 

ns 


A.C. limits guaranteed for worst case N^ sequencing. 



CAPACITANCE: TA = 250C 


SYMBOL 

PARAMETER 

MAX 

UNIT 

TEST CONDITIONS 

CINA, CINCE 
COUT 

Input Capacitance 
Output Capacitance 

12 

12 

pF 

PF 

Vcc = 5V, V|N = 2.0, f = 1MHz 

Vcc = 5V, VoUT = 2.0, f = 1 MHz 
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Harris Semiconductor 


-/lyiym 


SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HM-7608 

IK X 8 PROM 


Features 


60ns MAXIMUM ADDRESS ACCESS TIME 

"THREE STATE" OUTPUTS WITH A CHIP ENABLE INPUT 

SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/ 
BIT. ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

INDUSTRY'S HIGHEST PROGRAMMING YIELD 
PIN COMPATIBLE WITH THE 2708 WITH: 

ONLY ONE 5 VOLT SUPPLY 
SUPERIOR ACCESS TIME 
FASTER PROGRAMMING TIME 


Description 



The HM-7608 is a fully decoded high speed Schottky TTL 8192-Bit 
Field Programmable ROM in a IK word by 8 bit/word format and is 
available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin flat pack. 

All bits are manufactured storing a logical "1" (Positive Logic) and can be 
selectively programmed for a logical "0" in any bit position, the HM-7608 
has "Three State" outputs. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROM's. 

The HM-7608 contains test rows and columns which are in addition to the 
storage array to assure high programmability and guarantee parametric 
and A.C. performance. The fuses in these test rows and columns are 
blown prior to shipment. 

This PROM is a plug in replacement for the 2708 where the Vss pin on 
the 2708 becomes GND on the HM-7608. The Vbb, VDD, and program 
pins on the 2708 are all N.C. on the HM-7608. 

There is a chip enable input on the HM-7608 where CE low enables 
the device. 


Pinouts 


TOP VIEW - DIP 


A?^ 1 
AeC 2 
AsC 3 
A 4 C 4 
A 3 C 5 
A2I; 6 
AC 7 
AoC 8 
OlC 9 
O2C 10 
O 3 C 11 

GNdC 12 


24 ]Vcc 
23 3A8 

22 DA 9 

21 ^N.t.C* 

20 Dei 

19 D N.I.e.* 
18 DN.I.C.* 
17 D 08 
16 D 07 
15 

14 3 O 5 
13 DO 4 


TOP VIEW - FLATPACK 









PIN NAMES 

Aq — Ag Address Inputs 


Ol 


08 

CE 


Data Outputs 
Chip Enable Input 


‘No Internal Connect 


Functional Diagram 




NOTE; PHYSICAL BIT POSITIONS 
FOR COLUMNS ARE AS FOLLOWS; 

01, O3, 65, O7— ►(O-^IS) 

02. O4. 06. Os 0-*-14l 


( ) = Pin Numbers 

(24) = Vec 
(12) = GND 
(21 ) = N.I.e. 

(19) = N.I.C. 

( 18 ) = N.I.e. 


Logic Symbol 
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Specifications HM-7608 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) 

-0.3 to +7.0V 

Storage Temperature 

-650C to +150OC 

Address/Enable Input Voltage 

5.5V 

Operating Temperature (Ambient) 

- 550 c to +1 250 c 

Address/Enable Input Current 

-20mA 

Maximum Junction Temperature 

+I 750 C 

Output Sink Current 

100mA 



CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This. is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7608-5 (Vcc = 5.0V ±5%, Ta = Qoc to +75oc) 

HM-7608-2 (Vcc = 5.0V ±1 0%, Ta = -550C to +1 250C) 
Typical measurements are at Ta = 250C, Vcc “ +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

l|H 

Address/enable "1” 

— 

— 

+40 

iUA 

V|H = VcCMax. 

IIL 

Input Current “0" 

- 

-50.0 

-100 

MA 

ViL = 0.45V 

V|H 

Input Threshold "I" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 


3.2 

— 

V 

lOH = -2.0mA, Vcc = VcC Min. 

VOL 

Voltage "0” 


0.35 

0.45 

V 

lOL = +16mA, Vcc = VcC Min. 

lOHE 

Output Disable “1" 

- 

- 

+40 

MA 

VOH, Vcc = Vcc Max. 

lOLE 

Current "0" 

- 

- 

-40 

/LtA 

VoL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 


-1.2 

V 

I|N = -18mA 

lOS 

Output S.C. Current 

-15 


-100 

mA 

VOUT = O.OV 

One Output Only for a Max. 
of 1 Second 

ICC 

Power Supply Current 

- 

130 

170 

mA 

Vcc = Vcc Max. All Inputs 
Grounded 


NOTE; Positive current defined as into device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7608-5 

5V ±5% 

OOC to + 750 c 

HM-7608-2 

5V±10% 

- 550 C to +I 250 C 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

TaA 

Address Access Time 


45 

60 

■ - 

- 

80 

ns 

Tea 

Chip Enable Access Time 


30 

40 

I i 

- 

50 

ns 



A.C. limits guaranteed for worst case N^ sequencing. 



CAPACITANCE : Ta = 250C 


SYMBOL 

— 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CINA, CINCE 

Input Capacitance 

8 

PF 

Vcc = 5V, V|N = 2.0V, f = 1 MHz 

COUT 

Output Capacitance 

10 

PF 

VCC = 5V, VoUT = 2.0V, f = 1MHz 
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Harris Semiconductor 




SEMICONDUCTOR 
PRODUCTS DIVISION 


A DIVISION OF HARRIS CORPORATION 


HM-7610A/11A 

256 X 4 PROM 

HM-7610A - Open Collector Outputs 
HM-7611A - "Three State" Outputs 


Features 

• 40ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS 

• SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE USING SINGLE 
PULSES, ASSURES FAST PROGRAMMING AND SUPERIOR 
RELIABILITY 

• INPUTS AND OUTPUTS TTL COMPATIBLE 

• FAST ACCESS TIME - GUARANTEED FOR WORST CAST n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• PIN COMPATIBLE WITH INDUSTRY STANDARD PROM's AND ROM's 

Description 

The HM-7610A/1 1A are fully decoded high speed Schottky TTL 1024- 
Bit Field Programmable ROMs in a 256 word by 4 bit/word format with 
open collector (HM-7610A) or "three state" (HM-7611A) outputs. 
These PROMs are available in 16 pin D.I.P. (ceramic or epoxy) and a 
16 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) andean be 
selectively programmed for a logical "0" in any bit position. 

The HM-7610A/1 1A contain test rows and columns which are in addition 



to the storage array to assure high programmability and guarantee para- 


metric and A.C. performance. The fuses in these test rows and columns 


are blown prior to shipment. 


PIN NAMES 


This PROM is intended for use in state of the art ultra high speed logic 
systems. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 


Aq - Ay Address Inputs 
O1-O4 Data Outputs 
CEi,CE 2 Chip Enable Inputs 
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Specifications HM-76tOA/1tA 

ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) 

-0.3 to +7.0V 

Storage Temperature 

-650C to+150oc 

Address/Enable Input Voltage 

5.5V 

Operating Temperature (Ambient) 

- 550 c to +1 250 c 

Address/Enable Input Current 

-20mA 

Maximum Junction Temperature 

+I750C 

Output Sink Current 

100mA 



CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 

sections of this specification is not implied. 

(While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HIV1-7610A/11A-5 (Vcc = 5.0V i5%, Ta = QoC to +75oc) 

HM-7610A/1 1 A-2 (Vcc = 5.0V ±10%, Ta = - 550 c to +1250C) 
, Typical measurements are at Ta = 250C, Vqc = +5V 


SYMBOL 

PARAMETER 

MIN 

1 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IlH 

Address/Enable “I” 

— 

— 

+40 

PA 

V|H = VCC Max. 

IIL 

Input Current "0" 

- 

-50.0 

-250 

PA 

V|L = 0.45 V 

VIH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

. - 

1.5 

0.8 

V 

Vcc = VCC Max. 

VOH 

Output "1" 


3.2* 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage “O” 

mBM 

0.35 

0.45 

V 

lOL = +16mA, VCC = VCC Min. 

lOHE 

Output Disable "1" 

■- 

- 

+40 

pA 

VOH, Vcc = Vcc Max. 

lOLE 

Current "0” 

- 

- • 

-40* 

PA 

VOL = 0.3V, Vcc = VCC Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output S.C. Current* 

-15* 


-100* 

mA 

VOUT = O.OV 

One Output Only for a Max. 
of 1 Second 

'cc 

Power Supply Current 

- 

- 

130 

mA 

Vcc = VCC Max. All Inputs 
Grounded 


* Not applicable to open collector. 

NOTE; Positive current defined as into device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7610A/11A-5 

5V +5% 

QOC to + 750C 

HM-7610A/11A-2 

5V +10% 

- 55 OC to +1250C 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

TaA 

Address Access Time 

- 

— 

40 

- 

- 

60 

ns 

Tea 

Chip Enable Access Time 

- 

- 

25 

- 

- 

40 

ns 



A.C. limits guaranteed for worst case N^ sequencing. 



CAPACITANCE; Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

C|NA-C|NCE 

Input Capacitance 

8 

PF 

VCC = 5V, VIN = 2.0V, f = 1 MHz 

COUT 

Output Capacitance 

10 

PF 

VCC = 5V, VOUT = 2.0V, f = 1MHz 
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HM-7616 

2K X 8 PROM 


Features 


Pinout 


• 60ns MAXIMUM ADDRESS ACCESS TIME 


TOP VIEW - D I P 


• "THREE STATE" OUTPUTS AND A CHIP ENABLE INPUT 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
TYPICAL 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• PIN COMPATIBLE WITH THE 2716 


Description 

HM-7616 is a fully decoded high speed Schottky TTL, 16,384 bit Field 
Programmable ROM in a 2K word by 8 bit/word format with "Three 
State" outputs. This PROM is available in a 24 pin DIP. 

All bits are manufactured storing a logical "1" (Positive Logic) and can be 
selectively programmed for a logical "0" in any bit position. 



Logic Symbol 


The nichrome fuse technology used is the same as all other Harris Bipolar 
PROMs and the JAN approved MIL-M-38510/201 PROM. 

The HM-7616 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There is a chip enable input on the HM-7616. CE low enables the device. 



Functional Diagram 



(19)(22)(23)(1|(2M3H4) 
Aio Ag Ag Ay Ag A 5 A 4 




(18) = N.C. 
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Specifications HM-7616 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -65oC to +150OC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C 

Address/Enable Input Current -20mA Maxiitium Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7616-5 (Vcc = 5.0V + 5 %, Ta = ooc to +75oc) 

HM-7616-2 (Vcc = 5.0V ±10%, Ta = - 550 C to +1250C) 
/ Typical Measurements are at Ta = 250C, Vcc “ +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable "1" 

- 

- 

+40 

jUA 

V|H = Vcc Max. 

ML 

Input Current "0" 

- 

-50.0 

-250 

)UA 

V|L = 0.45 V 

VIH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

V|L 

Voltage "0" 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 


3.2 

- 

V 

lOH = -2.0mA, Vcc = VcC Min. 

VOL 

Voltage ”0" 

■■ 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable "1" 

- 

- 

+ 40 


VOH, Vcc = VCC Max. 

lOLE 

Current "0" 

- 

- 

-40* 


VOL = 0.3V, VCC = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 




mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 


180 

mA 

Vcc = Vcc Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7616-5 

5V i5% 

QOC to +750C 

HM-7616-2 

5V ±10% 

- 550 c to + 1250 c 


SYMBOL 

parameter 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

taa 

Address Access Time 

- 

45 

60 

- 

- 

80 

ns 

tea 

Chip Enable Access Time 

- 

30 

40 

- 

- 

50 

ns 


A.C. limits guaranteed for worst case sequencing. 


>■ 

a 

o 


CAPACITANCE: Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CINA, CinCE 

Input Capacitance 

8 

pF 

VCC = 5V, V|N = 2.0V, f = 1MHz 

COUT 

Output Capacitance 

10 

pF 

VCC = 5V, VOUT = 2.0V, f = IMHz 


®IC MASTER 1979 


1295 


Harris Semiconductor 















































Harris Semiconductor 



Features 


HM-76160/161 

2K X 8 PROMS 

Hl\/I-76161 — “Three State" Outputs 
HM-76160 — Open Collector Outputs 

Pinout 


• eOnsMAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND THREE CHIP 

• ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
TYPICAL 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 


Description 


The HM-76160/161 are fully decoded high speed Schottky TTL 16,384 
bit Field Programmable ROMs in a 2K word by 8 bit/word format with 
open, collector (HM-76160) or "Three State" (HM-76161) outputs. 
These PROMs are available in a 24 pin DIP. 


TOP VIEW -DIP 



All bits are manufactured storing a logical "1" (Positive Logic) and can be 
selectively programmed for a logical "0" in any bit position. 


Logic Symbol 


The nichrome fuse technology used is the same as all other Harris Bipolar 
PROMs and the JAN approved MIL-M-38510/201 PROM. 

The HM-76160/161 contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are three chip enable inputs on the HM-76160/161. CE-| low, 
CE2 high, and CE3 high enables the device. 




Functional Diagram 


(21)(22)<23H1|(2)(31(4) 
A10 A9A8 A7A6A5A4 



Ol 


02 


O3 


O4 


(24) = Vcc 
(12) = GND 


O5 


06 


O7 


08 
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Specifications HM-76160/161 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3to+7.0V Storage Temperature -650C to +150^0 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -55oC to +1250C 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed ur)der the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
.are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-76160/161-5 (Vcc = 5.0V ±5%, Ta = Ooc to +75oc) 

HM-761 60/1 61 -2 (Vcc = 5.0V ±1 0%, Ta = -550C to +1 250C) 
Typical Measurements are at Ta = 25oC, Vcc ~ +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable "1" 

- 

- 

+40 

JUA 

V|H = Vcc Max. 

IIL 

Input Current "0" 

- 

-50.0 

-250 

jUA 

V|L = 0.45V 

VIH 

Input Threshold "1" 

2.0 

1.5 

— 

V 

Vcc = Vcc Min. 

V|L 

Voltage "0" 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 

2.4* 

3.2* 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 

- 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VcC Min. 

lOHE 

Output Disable "1" 

- 

- 

+ 40 

jUA 

VOH, Vcc = Vcc Max. 

lOLE 

Current "0" 

- 

- 

-40* 

/iA 

VOL = 0.3V, Vcc = VCC Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15* 

— 

-100* 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

- 

180 

mA 

Vcc = Vcc Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 
*"Three State" only 


A C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-76.160/161-5 

5V ±5% 

OOC to + 750 C 

HM-76160/161-2 

5V±10% 

- 550 c to + 1250 c 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

taa 

Address Access Time 

- 

45 

60 

- 

- 

80 

ns 

tea 

Chip Enable Access Time 

- 

•30 

40 

- 


50 

ns 


A.C. limits guaranteed for worst case N^ sequencing. 



CAPACITANCE: Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CiNA, CINCE 

Input Capacitance 

8 

PF 

VCC = 5V, VlN = 2.0V, f = 1MHz 

Gout 

Output Capacitance 

10 

PF 

VCC = 5V, VOUT = 2.0V, f = 1 MHz 
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Features 


SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HM -7620 A/21 A 

512 X 4 PROM 

HM-7620A - Open Collector Outputs 
HM-7621A - "Three State" Outputs 


Pinouts 


• 45ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS 

• SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE USING SINGLE 
PULSES, ASSURES FAST PROGRAMMING AND SUPERIOR 
RELIABILITY. 

• INPUTS AND OUTPUTS TTL COMPATIBLE 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• PIN COMPATIBLE WITH INDUSTRY STANDARD PROM's AND ROM's. 

Description 

The HIV1-7620A/21 A are fully decoded high speed Schottky TTL 2048- 
Bit Field Programmable ROM's in a 512 word by 4 bit/word format with 
open collector (HM-7620A) or "three state" (HM-7621A) outputs. 
These PROMs are available in 16 pin D.I.P. (ceramic or epoxy) and a 
16 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) andean be 
selectively programmed for a logical "0" in any bit position. 

The HM-7620A/21A contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

This PROM is intended for use in state of the art ultra high speed logic 
systems. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 


TOP VIEW - DIP 


16 J Vec 

15 ”1 A7 


14 J Ag 
13 “I CE 


10 J O3 
9 n 04 


TOP VIEW - FLATPACK 



PIN NAMES 

AQ — A8 Address Inputs 

CE Chip Enable Input 

Oi — O4 Data Outputs 


Functional Diagram 


f A 4 As Ae A 7 Ag 

Vec “ (161 

(3) (2) ID (15) (14) 

Mill 

GND - 181 

ADDRESS 


BUFFERS 


M_1 Ml. 
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Specifications HM-7620A/HM-7621A 

ABSOLUTE MAXIMUM RATINGS 

Output or Supply Voltage (Operating) -0:3 to +7.0V Storage Temperature -65oC to +150OC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -55oC to +1 25^0 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7620A/21A-5 (Vcc = 5.0V +5%. Ta = ooc to +75oc) 

HM-7620A/21 A-2 (Vcc = 5.0V ± 1 0%. Ta = - 550 C to +1 250C) 
Typical measurements are at Ta = 250C, Vcc ~ +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/enable ”1" 

_ 

— 

+40 

PA 

V|H = Vcc Max. 

IIL 

Input Current "Q" 

- 

-50.0 

-250 

PA 

V|L = 0.45V 

VIH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

■ - 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 

2.4* 

3.2* 

- 

V 

lOH = -2.0mA, Vcc = VcC Min. 

VOL 

Voltage "0" 

- 

0.35 

0.45 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable "1" 

- 

- 

+:40 

PA 

VOH, Vcc = Vcc Max. 

lOLE 

Current "0" 

- 

— 

-40* 

pA 

VOL = 0.3V, VCC = VCC Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1 .2 

V 

I|N = -18mA 

lOS 

Output S.C. Current 

-15 * 


-100* 

mA 

VOUT = O.OV 

One Output Only for a Max. 
of 1 Second 

ICC 

Power Supply Current 

- 

90 

130 

mA 

Vcc = Vcc Max. All inputs 
Grounded 


‘"Three State" only 

NOTE: Positive current defined as into device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7620A/21A - 5 

5V ±5% 

OOC to + 750 c 

HM-7620A/21A -2 

5V ±10% 

- 550 c to + 1250 c 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

taa 

Address Access Time 

- 

- 

45 

- 

- 

60 

ns 

Tea 

Chip Enable Access Time 

- 

- 

25 

- 

- 

40 

ns 


A.C. limits guaranteed for worst case N^ sequencing. 



CAPICITANCE: Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CiNA, C|NCE 

Input Capacitance 

8 

PF 

VCC = 5V, V|N = 2.0V, f = 1MHz 

COUT 

Output Capacitance 

10 

PF 

VCC = 5V, VOUT = 2.0V, f = 1MHz 
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HM-7625R 

256 X 8 PROM 

"Three State" Outputs 


Features 


Pinout 


• eOnsMAXIMUM ADDRESS ACCESS TIME. 

• "THREE STATE" OUTPUTS WITH TWO CHIP ENABLE INPUTS. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE-ONE PULSE/BIT TYP- 
ICAL. ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENCING 
OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE 
RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 


Description 

The HM-7625R is a fully decoded high speed Schottky TTL 2048-Bit 
Field Programmable ROM in a 256 word by 8 bit/word format and is 
available in a 24 pin DIP (ceramic or epoxy). 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 


TOP VIEW - DIP 


AsC ' 
A 4 C i 
NcC ; 

A 5 C - 

AeC! 
A7C< 
01C 
02C 
osCi 

O 4 Q 10 
NCC 11 
GNDC 12 


243 VCC 
23D A2 
22 DA 1 
21 D Aq 
20DCE1 
19PCE2 
180 STR 
17 DOs 
I 6 DO 7 
15 306 
I 4 DO 5 
13 3nc 


PIN NAMES 

Aq ~ A 7 Address Inputs 
0-] -r O 3 Data Outputs 
CET, CE 2 Chip Enable Inputs 
STR Strobe Input 


Logic Symbol 



Nichrome fuse technology is used on this and all other Harris Bipolar 
PROMs. 

The HM-7625R contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee parametric 
and A.C. performance. The fuses in these test rows and columns are 
blown prior to shipment. 

There are two chip enables on the HM-7625R. CE-] low and CE 2 high 
enables the chip. 



Functional Diagram 


(24) - Vcc 
(12)>GND 
(3), ( 11 ). (121-NC 


( 21 ) 

( 22 ) 

(23) 

( 1 ) 

( 2 ) 


S 

ROW 

ADDRESS 

BUFFERS 


10F32 

ROW 

DECODER 


32x64 

MEMORY 

ARRAY 


COLUMN 

ADDRESS 

BUFFERS 


1 

COLUMN DECODERS 


( 18 ) 


0 7 0 7 0 7 0 7 


7l lO 7 0 7 0 7 0 



■ 

1 


V 

1 


■ 

1 


■ 

■ 


■ 

1 

OUTPUT 

■ 

1 

OUTPUT 

■ 

1 

OUTPUT 


1 

■ 


■ 

■ 


■ 

1 


1 

M 

1 LATCH 

1 

■ 

LATCH 

■ 

H 


■ 

■ 



( 8 ) 


(10) 


(14) 


(15) 


(161 


(17) 


Ol 


O 2 


O 3 


O 4 


O 5 


06 


O 7 


08 


“SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE” 


®IC MASTER 1979 





















Specifications HM-7625R 


ABSOLUTE maximum RATINGS 


Output or Supply Voltage (Operating) 

-0.3 to +7.0V 

Storage Temperature 

-650C to +150OC 

Address/Enable Input Voltage 

5.5V 

Operating Temperature (Ambient) 

- 550 c to +I 250 C 

Address/Enable Input Current 

-20mA 

Maximum Junction Temperature 

+ 1750 c 

Output Sink Current 

100mA 



CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 

sections of this specification is not implied. 

(While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7625R-5 (Vcc = 5.0V ± 5%, Ta = Qoc to +750C) 

HM-7625R-2 (Vcc = 5.0V ± 10%, Ta = -550C to +1250C) 
Typical measurements are at Ta = 250C, Vqc “ ■^5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

■ggi 

Address/Enable "1" 

- 

- 

+25 

\XA 

V|H = Vcc Max. 

wmm 

Input Current "0" 

- 

-50.0 

- 100(1 ) 

)LtA 

V|L = 0.45V 

VIH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

- 

1.5 

0.85 

V 

Vcc = Vcc Max. 

VOH 

Output "1” 

2 . 7 ( 2 ) 

3.3 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 

- 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VcC Min. 

lOHE 

Output Disable "1" 

- 

- 

+40 

jUA 

VOH, Vcc = Vcc Max. 

lOLE 

Current "0" 

- 

- 

-40 ' 

JUA 

VOL = 0.3V, VCC = VCC Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-20 

— 

-70 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 


- 

135 



VCC = VCC Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 
NOTeCO; I|l = -150/iA for-2 
N0TE(2); Vqh = 2.4V for -2 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 




HM-7625R-5 

! HM-7625R-2 






5V ±5% 


1 5V ±10% 





QOC to + 750 C 

1 - 550 c to + 1250 c 



SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

1 MIN 

TYP 

MAX 

UNITS 

TEST CONDIT. 

TaA 

Address Access Time 

_ 

40 

60 

j._. 

50 

80 

ns 

Latched or 

Tea 

Chip Enable Access Time 

- 

30 

40 

j - 

40 

50 

ns 

Transparent 

tadh 

Address Hold Time 

0 

-10 

- - 

1 0 

-10 

- 

ns 

Latched Only 

TCDH 

Chip Enable Hold Time 

10 

0 

- 

! 10 

0 

- 

ns 


TSW 

Strobe Pulse Width 

30 

15 

- 

40 

15 

- 

ns 


tsl 

Strobe Latch Time 

60 

35 

- 

80 

45 

- 

ns 


tdl 

Strobe Delatch Time 

— 

- 

40 

- 

- 

50 

ns 


TCDS 

Chip Enable Set-Up Time 

40 

— 

— 

50 


— 

ns 



A.C. limits guaranteed for worst case n 2 sequencing. 


CAPACITANCE (1): Ta - 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

C|NA. C||\JCE 

Input Capacitance 

8 

PF 

VCC = 5V, V|N = 2.0V, f = 1MHz 

COUT 

Output Capacitance 

10 

PF 

Vcc = 5V, VoUT = 2.0V, f = 1MHz 
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.yL/iyi" SEMICONDUCTOR 
■ m ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HM-7629 

256 X 8 PROM 

'Three State" Outputs 


Features 


> 

fC 

o 

s 

U1 

S 


• 70ns MAXIMUM ADDRESS ACCESS TIME. 

• 'THREE STATE” OUTPUTS WITH FOUR CHIP ENABLE INPUTS. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
TYPICAL. ASSURES FAST PROGRAMMING AND SUPERIOR RELI- 
ABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 


Description 


The HIVI-7629 is a fully decoded high speed Schottky TTL 2048-Bit 
Field Programmable ROM in a 256 word by 8 bit/word format and is 
available in a 24 pin DIP (ceramic or epoxy). 

All bits are manufactured storing a logical ”1” (positive logic) andean 
be selectively programmed for a logical "0” in any bit position. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROMs. 

The HM-7629 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are four chip enables on the HM-7629. CEi low, CE2 low, CE3 
high , and CE4 high enables the chip. 


Functional Diagram 


PIN NAMES 


Pinout 

TOP VIEW - DIP 

‘7yi 24hvcc 

6U2 23n(1) 

'5U3 22ni,C. (2) 

■4n4 2ipCEi 

'3y5 20nCE2 

206 lepcEs 

'107 18pCE4 

‘oys 17bo8 

)iy9 lepOy 

>2yi0 15006 

□ □'12 13004 


Aq - A 7 Address Inputs 

Oi -Og Data Outputs 

CE-) , CE2, CE3, CE4 Chip Enable Inputs 

(1) Pin 23 must be tied to Vqq except 
during programming 

(2) Internal Connection 


Logic Symbol 



(24) = Vec 
(12) = GND 

(22) = I.C. = Internal connection, recommended 

to be left open circuited 

(23) = Must be tied to Vqq except during 

programming 





64x32 

(MEMORY ARRAY 



t 

T 

7 0 7 0 

r 

I 


A3 A4 As A6 A7 A8 
(5) (4) 13) (2) (1) (23) 


ADDRESS 

BUFFERS 


1 OF 64 
ROW 

DECODER 


ADDRESS 

BUFFERS 


1 OF 8 jj 1 OF 8 
COL. |— I COL. 
DEC. LJ DEC. 



64 X 32 

1 MEMORY ARRAY | 

7 0 7 

V V V 1 

0 7 0 7 0 

r ir ir v v 

1 OF 8 ” 1 OF 8 

“ 1 OF 8 “ 1 OF 8 

COL. - COL. 

- COL. - COL. 

DEC. _ DEC. 

_ DEC. _ DEC. 


13C^ 
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Specifications HM-7629 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -65oC to +150OC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) 0°C to +75C 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. {While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7629-5 (Vcc = 5.0V + 5%, Ta = OOC to +75oC) 

Typical measurements are at Ta = 25oC, Vqc ~ +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable* "1" 

- 


+40 

llA 

V|H = Vcc Max. 

IlL 

Input Current "0" 

- 

-50.0 

-250 

{lA 

ViL = 0.45V 

V|H 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

ViL 

Voltage "0” 

- , 

1.5 

0.80 

V 

Vcc = Vcc Max. 

VOH 

Output "1” 


3.4 

■- , 

V 

lOH = -2.0mA, VCC = VCC Min. 

VOL 

Voltage "0"^ 


0.35 

0.45 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable "1" 

- 

- 

+100 

IJiA 

VOH, Vcc = Vcc Max. 

lOLE 

Current "0" 

- 

- 

-100 

fiA 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15 

— 

-100 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

125 

170 

mA 

VCC = Vcc Max., All Inputs 
Grounded. 


NOTE; Positive current defined as into device terminals. 
* Enable current measured using only one enable input at 
a time to disable the device. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7629-5 

5V ± 5% 

QOC to + 75 OC 


SYMBOL 

parameter 

MIN 

TYP 

MAX 

UNITS 

taa 

Address Access Time 

- 

45 

70 

ns 

tea 

Chip Enable Access Time 

- 

30 

40 

ns 


A.C. limits guaranteed for worst case N^ sequencing. 



CAPACITANCE; Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CiNA, CinCE 

Input Capacitance 

12 

PF 

VCC = 5V, V|N = 2.0V, f = IMHz 

COUT 

Output Capacitance 

12 

pF 

VCC = 5V, VoUT = 2.0V, f = 1 MHz 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HM -7640 A/41 A 

512 X 8 PROM 

HM-7640A - Open Collector Outputs 
HM-7641A - ' Three State ' Outputs 


Features 


Pinouts 


• 50ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND FOUR CHIPS 
ENABLE INPUTS. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE — ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• LOW INPUT LOADING 

Description 

The HM-7640A/41 A are fully decoded high speed Schottky TTL 4096- 
Bit Field Programmable ROMs in a 512 word by 8 bit/word format and 
are available in a 24 pin DIP (ceramic or epoxy) and a 24 pin flatpack. 

All bits are manufactured storing a logical ”1" (positive logic) and can be 
selectively programmed for a logical "0” in any bit position. 


TOP VIEW - DIP 


A/: 

"i 

^ 24 

D vcc 

Ae C 

2 

23 

1 As 

abC 

3 

22 

3 NC 

A4C 

4 

21 

3 CEi 

AaC 

5 

20 

3CE2 

AaC 

6 

19 

DCE 3 

AlC 

7 

18 

3 CE 4 

Aor 

S 

17 

DO 3 

°iC 

9 

16 

JO 7 

02 C 

10 

15 

3 06 

03 C 

11 

14 

305 

GND[; 

12 

13 

304 


TOP VIEW - FLATPACK 
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Specifications HM-7640A/41A 

ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) 

-0.3 to +7.0V 

Storage Temperature 

-650C to +150OC 

Address/Enable Input Voltage 

5.5V 

Operating Temperature (Ambient) 

- 550 c to +1 250 c 

Address/Enable Input Current 

-20mA 

Maximum Junction Temperature 

+I 750 C 

Output Sink Current 

100mA 



CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage 

fo the device. These 

are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 

sections of this specification is not implied. 

(While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7640A/41A-5 (Vcc = 5.0V± 5%, Ta = Qoc to +75oc) 

H M -7640 A/4 1A-2 (Vcc = 5.0V + 10%, Ta = -550C to + 1250 C). 
Typical measurements are at Ta = 250 c, V 00 = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable ”1" 

- 

- 

+40 

jUA 

V|H = VcCMax. 

IlL 

Input Current "0" 


-50.0 

-250 

HA 

V|L = 0.45 V 

V|H 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VlL 

Voltage "0” 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 

2.4* 

3.2* 

- 

V 

lOH = -2.0mA, VCC = VcC Min. 

VOL ' 

Voltage "0" 

- 

0.35 

0.45 

V 

lOL = +16mA, Vcc = VcC Min. 

lOHE 

Output Disable ”1" 

- 

- 

+40 

jUA 

VOH, Vcc = Vcc Max. 

lOLE 

Current "0" 

- 

- 

-40* 

ha 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15* 


-100* 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

125 

170 

mA 

Vcc = Vcc Max., All Inputs 
Grounded. 


NOTE; Positive current defined as into device terminals. 
*"Three State” only 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7640A/41A 

5V +5% 

QOC to + 750 C 

HM-7640A/41A 

5V +10% 

- 550 c to + 1250 c 


SYMBOL 

parameter 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

taa 

Address Access Time 

- 

35 

50 

- 


70 

ns 

tea 

Chip Enable Access Time 

- 

30 

40 

- 


50 

ns 


A.C. limits guaranteed for worst case n 2 sequencing. 



CAPACITANCE: Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CINA, CinCE 

Input Capacitance 

8 

PF 

VCC = 5V, VIN = 2.0V, f = 1MHz 

COUT 

Output Capacitance 

10 

PF 

Vcc = 5V, VOUT = 2.0V, f = 1 MHz 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


Preview 


HM-7640AR/41AR 

512 X 8 PROM 

HM-7640AR - Open Collector Outputs 
HM-7641AR - "Three State" Outputs 


Features 


Pinouts 


• 50ns MAXIMUM ADDRESS ACCESS TIME. 


• "THREE STATE" OR OPEN COLLECTOR OUTPUTS WITH THREE CHIP 
ENABLE INPUTS. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

• LATCHED OUTPUTS, 

• LOW INPUT LOADING. 

Description 

The HM-7640AR/41 AR are fully decoded high speed Schottky TTL 4096 
Bit Field Programmable ROMs in a 51 2 word by 8 bit/word format and are 
available in a 24-pin DIP (ceramic or epoxy) and a 24-pin flat pack. 


TOP VIEW - DIP 


A7 

c 

L 

1 

7 

24 

D vcc 

Ae 

c 

2 

23 

DAs 

A5 

c 

3 

22 

3NC 

A4 

c 

4 

21 

DCEi 

A3 

L 

5 

20 

3CE2 

A2 

L 

6 

19 

DOE3 

Al 

Z 

7 

18 

Dstr 

Ao 

C 

8 

17 

J Ob 

Ol 

Z 

9 

16 

3 07 

O2 

Z 

10 

15 

Doe 

O3 

Z 

11 

14 

D05 

GND 

Z 

12 

13 

D04 



All bits are manufactured storing a logical "1" (positive logic) andean be 
selectively programmed for a logical " 0 " in any bit position. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROMs. 

The HM-7640AR/41 AR contain test rows and columns which are in add- 
ition to the storage array to assure high programmability and guarantee 
parametrics and A.C. performance. The fuses in these test rows and 
columns are blown prior to shipment. 

There are three chip enable inputs on the HM-7640AR/41AR, CE-|, CE 2 
low and CE 3 high enables the chip. 

HM-7640AR/41AR are operated in the Transparent Read Mode by hold- 
ing the strobe input high throughout the read operation. This is the nor- 
mal read mode where the three chip enable inputs will control the outputs. 

In Latched Read Mode, bringing the strobe input low will latch the out- 
puts and chip enable inputs. If the device is disabled, when the strobe 
input goes low the outputs will be latched in the high impedance state. If 
the device is in the latched mode the strobe input must be brought high to 
allow the outputs to respond to new address or chip enable conditions. 


TOP VIEW - FLATPACK 


A? 

Ae 

A 5 

A 4 

A 3 

A2 

Al 

Aq 

01 

02 

03 
GIMD 


3 2 1 24 23 22 

4 21 

5 20 

6 19 

7 18 

8 17 

9 16 

10 11 12 13 14 15 


vec 

As 

CEi 

CE2 

CE 3 

STR 

Os 

O7 

06 

O 5 

O4 


PIN NAMES 

Aq - As Address Inputs 
Oi-Og Data Outputs 
CEi,CE 2,CE3 Chip Enable Inputs 
STR Latch Input 


Functional Diagram 


Logic Symbol 




■ Ol 

•02 

■03 

.04 

•05 

•06 

■O7 

•Os 
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ABSOLUTE MAXIMUM RATINGS 


Specifications-7640AR/41AR 


Output or Supply Voltage (Operating) -0.3 to +7.0V 
Address/Enable Input Voltage 5.5V 

Address/Enable Input Current -20mA 

Output Sink Current 100mA 


Storage Temperature 
Operating Temperature (Ambient) 
Maximum Junction Temperature 


-650Cto +150OC 
-550C to +1250C 
+1750C 


CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating)HM-7640AR/41AR-5 (Vce = 5.0V± 5%, Ta = OoCto +750C) 

HM-7640AR/41 AR-2 (VcC = 5.0V ± 10%, Ta = -550C to +1250C) 
Typical measurements are at Ta = 250C, Vcc ~ +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IlK 

Address/Enable "1" 

- 

- 

+40 

•JUA 

V|H = Vcc Max. 

ML 

Input Current "0" 

- 

-50.0 

-250 

/iA 

V|L = 0.45 V 

VIH 

Input Threshold "1" 

2.0 

1.5 

— 

V 

Vcc = Vcc Min. 

VlL 

Voltage "0" 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output ”1" 

2.4* 

3.2* 

- 

V 

lOH = -2.0mA, VCC = VcC Min. 

VOL 

Voltage "0" 

- 

0.35 

0.45 

V 

lOL = +16mA, Vcc = VcC Min. 

lOHE 

Output Disable ”1" 


- 

+40 

liA 

VOH, Vcc = Vcc Max. 

lOLE 

Current "0" 

- 

- 

-40* 

MA 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1 .2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15* 


-100* 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

— 

180 

mA 

Vcc “ Vcc Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 
*"Three State" only 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7640AR/41AR-5 

5V+5% 

OOC to + 750 C 

HM-7640AR/41AR-2 

5V±10% 

- 550 c to +I 250 C 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

TEST CONDIT. 

taa 

Address Access Time 

_ 

35 

50 



70 

ns 

Latched or 

tea 

Chip Enable Access Time 

- 

30 

40 

- 

- 

50 

ns 

Transparent 

tadh 

Address Hold Time 

0 

-10 

— 

0 

-10 

_ 

ns 

Latched Only 

tcdh 

Chip Enable Hold Time 

10 

0 

- 

10 

0 

- 

ns 


Tsw 

Strobe Pulse Width 

30 

15 

- 

40 

15 

- 

ns 


tsl 

Strobe Latch Time 

60 

35 

- 

80 

45 

- 

ns 


tdl 

Strobe Delatch Time 

- 

- 

40 

- 

- 

50 

ns 


tcds 

Chip Enable Set-Up Time 

40 

— 

— 

50 

— 


ns 




A.C. limits guaranteed for worst case sequencing. 


CAPACITANCE: Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CINA, CINCE 

Input Capacitance 

8 

PF 

VCC = 5V, V|N = 2.0V, f = 1MHz 

Gout 

Output Capacitance 

10 

PF 

VCC = 5V, VOUT = 2.0V, f = 1MHz 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HM-7642A/43A 

1K X 4 PROM 

HM-7642A - Open Collector Outputs 
HM-7643A - "Three State" Outputs 


Features 

• 50ns MAXIMUM ADDRESS ACCESS TIME. 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND TWO CHIP 
ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

Description 

The HM -7 64 2 A/4 3 A are fuiiy decoded high speed Schottky TTL 4096- 
Bit Field Programmable ROMs in a IK words by 4 Bit/word format with 
open collector(HM-7642A) or "Three State" (HM-7643A) outputs. These 
PROM's are available in an 18— pin DIP (ceramic or epoxy) and an 18— pin 
flat pack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROMs. 

The HM-7642A/43A contains test rows and columns which are in addi- 
tion to the storage array to assure high programmability and guarantee 
parametrics and A.C. performance. The fuses in these test rows and 
columns are blown prior to shipment. 

There are two chip enable inputs on the HM-7642A/43A. CE-) and CE 2 
low enables the chip. 




Functional Diagram 


Ab, 


(3) 


(2) 


^(1) 

^(17> 

(16) 

(IS) 


(4) 


(7) 


( 6 ) 


A0>^ 


CEi >— 


1 


1 


1 


1 


1 




1 


1 


1 



CHIP 

ENABLE 

LOGIC 




1 OF 64 
ROW 
DECODE 


63 


4096 BIT 

MEMORY ARRAY 


1 OF 16 
COLUMN 
DECODE 


64 TRANSMISSION GATES 


NOTE: Physical bit 
positions for columns 
are as follows: 

O 2 , O 4 = (0 — ►IS) 

O-i, O 3 = (15, 0 —►14) 


( ) = PIN NUMBERS 


(18) 


'CC 


(9) = GND 


(IaTJ (13)| 
Ol O 2 


OUTPUT BUFFERS 
( 12 )| 

O3 


( 11 )| 

O 4 


Pinout 

TOP VIEW-DIP 


AeC 



1 18 

H vcc 


2 

17 


A4[^ 

3 

16 


A3[I 

4 

15 

J Ag 

AoL 

5 

14 

]Oi 

Ai: 

8 

13 

J O 2 

A 2 Q 

7 

12 

]03 

CEi[[ 

8 

11 

IIO 4 

GNDtl 

9 

10 

3^2 


TOP VIEW-FLAT PACK 


Ae S 






kvvsswv aq 


A4 xWWWV .1 2 1 1817^g 

A3 \\NNVs\\ 4 15 

AqSSSSSSS 14 

AiSSSSS 2 6 l3pSSSS02 

A2gSSSS ^^ 9 lOII^^E SSSSSSSO.t 


Oi 


GNDSSSSSSSSSSsS SsSSSSSSSSS CE 2 




PIN NAMES 

Ao-Ag ADDRESS INPUTS 
Oi - O4 DATA OUTPUTS 
(5Ei,CE2 CHIP ENABLE INPUTS 


Logic Symbol 



1308 


“SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE” 


®IC MASTER 1979 










Specifications HM-7642A/43A 

ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) 

-0.3 to +7.0V 

Storage Temperature 

-650C to +1 50OC 

Address/Enable Input Voltage 

5.5V 

Operating Temperature (Ambient) 

-550C to+125oC 

Address/Enable Input Current 

-20mA 

Maximum Junction Temperature 

+1750C 

Output Sink Current 

100mA 



CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 

sections of this specification is not implied. 

(While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7642A/43A-5 Vcc = 5.0V +5%, Ta = Ooc to +75oC) 

HM-7642A/43A-2 Vcc = 5.0V ±10%, Ta = -55oC to +1 25oC) 
Typical Measurements are at Ta = 250C, Vcc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IlH 

Address/Enable ”1" 

- 

- 

+40 

jUA 

V|H = Vcc Max. 

IlL 

Input Current "0" 

- 

-50.0 

-250 

jUA 

V|L = 0.45V 

VIH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1” 

2.4* 

3.2* 

- 

' V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 

- 

0.35 

0.45 

V 

lOL = +16mA, Vcc = VcC Min. 

lOHE 

Output Disable "1" 

- 

- 

+40 

MA 

VOH, Vcc = VCC Max. 

lOLE 

Current "0" 

- 

- 

-40* 

MA 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15* 

— 

-100* 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

100 

140 

mA 

VCC = Vcc Max., All Inputs 
Grounded. 


NOTE; Positive current defined as into device terminals. 
*'Three State” only 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7642A/43A 

5V ±5% 

QOC to +750C 

HM-7642A/43A 

5V ±10% 
-550Cto+1250C 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNfTS 

taa 

Address Access Time 

- 

35 

50 

- 

- 

70 

ns 

tea 

Chip Enable Access Time 

- 

25 

30 

- 

- 

40 

ns 


A.C. limits guaranteed for worst case N^ sequencing. 



CAPACITANCE: Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CINA, CINCE 

Input Capacitance 

8 

PF 

Vcc = 5V, ViN = 2.0V, f = 1 MHz 

Gout 

Output Capacitance 

10 

PF 

Vcc = 5V, VoUT = 2.0V, f = 1MHz 
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HARRIS 

SEMICONDUCTOR 

PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

HM- 

7642P/43P 

IK X 4 PROM 


i * , ^ ^ If ' 

HM-7642P - 
HM-7643P 

- Open Collector Outputs 

- "Three State" Outputs 

Features 



Pinout 


50ns MAXIMUM ADDRESS ACCESS TIME. 

"THREE STATE" OR OPEN COLLECTOR OUTPUTS. A POWER DOWN 
INPUT, AND A CHIP ENABLE INPUT. 

SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

FAST ACCESS TIME FOR WORST CASE n2 SEQUENCING OVER COMM- 
ERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. 
INDUSTRY'S HIGHEST PROGRAMMING YIELD. 


TOP VIEW - DIP 


Description 


The HI\/1-7642P/43P are fully decoded high speed SchottkyTTL 4096-Bit 
Field Programmable ROMs in a 1 K words by 4 bit/word format with open 
collector (HM-7642P) or '^Three State" (HM-7643P) outputs. These 
PROM s are available in an 18-pin DIP (ceramic or epoxy) and an 18-pin 
flat pack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROMs. 

The HM-7642P/43P contains test rows and columns which are in addi- 
tion to the storage array to assure high programmability and guarantee 
parametrics and A.C. performance. The fuses in these test rows and col- 
umns are blown prior to shipment. 

There is a power down input on the HM-7642P/43P which is similar to a 
chip enable. The chip can be enabled or disabled using the power down 
input where a powered down chip dissipates 25% of nominal power and 
the outputs go to a high impedance state. The chip is powered up 
when PDi is low. 

There is also the conventional chip enable input on this device.CE low and 
PD-| low enables the device. 


AeCi 
AbC 2 

A4[; 3 
A3[:4 

AoC 5 

Al[ 6 

A2L 7 

CeQ 8 
GND C 9 


18 J Vcc 

17 H Ay 

16 Has 

15 ^ Ag 
14]Oi 
13 3 02 
12 JO3 

11 3O4 

10 I PD 


TOP VIEW - FLAT PACK 



PIN NAMES 

Ao-Ag ADDRESS INPUTS 
Oi - O4 DATA OUTPUTS 

PD POWER DOWN INPUT 
^ CHIP ENABLE INPUT 
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Specifications HM-7642P/43P 

ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7. OV Storage Temperature -650C to +1 SQOC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7642P/43P-5 (Vcc = 5.0V ±5%, Ta = OOC to +750C) 

HM-7642P/43P-2 ( Vqc = 5.0V ±1 0%, Ta = -550C to +1 250C) 
Typical Measurements are at Ta = 250C, Vqc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable "1" 

- 


+40 

MA 

V|H = Vcc Max. 

IlL 

Input Current "0" 


-50.0 

-250 

MA 

V|L = 0.45V 

VIH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 

2.4.* 

3.2* 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0” 

■ - 

0.35 

0,45 

V 

lOL = +16mA, Vcc = VcC Min. 

lOHE 

Output Disable "1" 

- 


+40 

MA 

VOH, Vcc = VCC Max. 

lOLE 

Current "0" 

- 

- 

-40* 

fiA 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15* 


-100* 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

100 

140 

mA 

VCC = Vcc Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 
*"Three State" only 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7642P/43P-5 

5V ± 5% 

QOC to + 75 OC 

HM-7642P/43P-2 

5V±10% 

- 550 c to + 1250 c 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

TaA 

Address Access Time 

- 

35 

50 

- 

- ' 

70 

ns 

TdA 

Chip Disable Access Time 

- 

25 

30 

- 

- 

40 

ns 

Tpu 

Chip Power-Up Access Time 

- 

80 

100 

- 

- 

150 

ns 


A.C. limits guaranteed for worst case sequencing. 


CAPACITANCE: Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CiNA, CinCE 

Input Capacitance 

8 

PF 

VCC = 5V, VIN = 2.0V, f = 1MHz 

COUT 

Output Capacitance 

10 

PF 

Vcc = 5V, VOUT = 2.0V, f = 1MHz 
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■y L/iy i" SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION or HARRIS CORPORATION 


HM-7644A 

IK X 4 PROM 

Active Pull-up Outputs 



Features 

• 50ns MAXIMUM ADDRESS ACCESS TIME 

• ACTIVE PULL-UP OUTPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• LOW PIN COUNT FOR MAXIMUM DENSITY 

Description 

The HM-7644A is a fully decoded high speed Schottky TTL 4096-Bit 
Field Programmable ROM in a IK word by 4 bit/word format with active 
pull-up outputs. This PROM is available in a 16 pin DIP (ceramic or 
epoxy) and a 16 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROMs. 

The HM-7644A contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 


Functional Diagram 


*4] 


(3) 


( 2 ) 


A5>^ 


A6>i^ 


A8>1H[ 


A9y^^ 


(4) 


A3>^ 


1 OF 64 
ROW 
DECODE 


4096 BIT 
MEMORY 
ARRAY 


A2yzu 



1 OF 16 
COLUMN 
DECODE 


64 TRANSMISSION GATES 


NOTE: Physical bit 
positions are as follows: 

01, O 3 = (15, 0 — ► 14) 

0 2 , O 4 = (0 — 15) 


( ) 


Pin 

Numbers 
(16) = Vqq 

( 8 ) = GND 


OUTPUT BUFFERS 
( 12 *)^^ ( 11 )^ 

Oi O2 


(10)| 

03 


(9)| 

O 4 


Pinouts 


TOP VIEW - DIP 



TOP VIEW - FLATPACK 



PIN NAMES 


AQ-A 9 Address Inputs 
O 1 -O 4 Outputs 


Logic Symbol 



•Oi 

.02 

•03 

.04 
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Specifications HM-7644A 

ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1 BO^C 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -55^0 to +1250C 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 


CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7644A-5 (Vcc = 5.0V ± 5%, Ta = Ooc to +75oC) 

HM-7644A-2 (VcC = 5.0V ± 10%, Ta = -550C to +1250C) 
Typical measurements are at Ta = 250 c, Vqq = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IlH 

Address Input 

- 

- 

+40 


V|H = Vcc Max. 

IlL 

Current "0" 

- 

-50.0 

-250 

ptA 

V|L = 0.45V 

V|H 

Input Threshold "I” 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0” 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 

2.4 

3.2 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 

- 

0.35 

0.45 


lOL = +16mA, Vcc = VcC Min. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15 

— 

-100 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

100 

140 

mA 

VCC = Vcc Max., All Inputs 
Grounded. 


NOTE; Positive current defined as into device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7644A-5 

5V±5% 

QOC to + 750 C 

HM-7644A-2 

5V ±10% 

- 550 c to + 1250 c 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

< 

< 

+- 

Address Access Time 

- 

35 

50 

- 

- 

60 

ns 


A.C. limits guaranteed- for worst case N^ sequencing. 



CAPACITANCE; Ta ^ 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CinA 

Input Capacitance 

8 

PF 

Vcc = 5V, V|N = 2.0V, f = IIVIH 2 

COUT 

Output Capacitance 

10 

pF 

Vcc = 5V, VOUT = 2.0V, f = 1 MHz 


©1C MASTER 1979 


1313 


Harris Semiconductor 






























Harris Semiconductor 




SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


Preview 


HM-7645 

IK X 4 PROM 

"Three State" Outputs 


Features 


Pinout 


• sons MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OUTPUTS AND FOUR CHIP ENABLE INPUTS 


TOP VIEW-DIP 


• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

• 2142 PINOUT 

Description 

The HM-7645 is a fully decoded high speed Schottky TTL 4096 Bit 
Field Programmable PROM in a IK word by 4 bit/word format with 
"Three State" outputs. This PROM is available in a 20 pin DIP (ceramic 
or epoxy) and a 20 pin flat pack. 

All bits are manufactured storing a logical "1" (positive logic) and can 
be selectively programmed for a logical "0" in any bit position. 



Nichrome fuse technology is used on this and all other Harris Bipolar 
PROMs. 

The HM-7645 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are four chip enable inputs on the HM-7645. CEi, CE3 low and 
CE2, CE4 high enables the chip. 


Functional Diagram 


TOP VIEW-FLAT PACK 


A4 

AaSSSSS 4 

CEo 5 

Aq 6 
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CE, N 




Ag 
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13 
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& 


0.1 


S^SS04 



A2>^ 


Al>^ 


A0>^ 


Cli>i24 

cl® 

'fill)' 




1 OF 64 
ROW 
DECODE 


1 OF 16 
COLUMN 
DECODE 


CHIP 

ENABLE 

LOGIC 


4096 BIT 

MEMORY ARRAY 


64 TRANSMISSION GATES 


OUTPUT BUFFERS 


(15^J (14)^ 

Ol O2 


(13)| 

O3 


(12l| 


PIN NAMES 

Aq - Ag ADDRESS INPUTS 

Oi - O4 DATA OUTPUTS 

CEi.CEg CHIP ENABLE INPUTS 
CE2, CE4 


Logic Symbol 


NOTE: Physical bit 
positions for columns 
are as follows: 

01, O3 = (15, 0 — ►M) 

02, O4 = (0 —15) 

( ) = Pin Numbers 



(20) = Vcc 
(10) = GND 
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Specifications HM-7645 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7 .OV Storage Temperature -650C to +150OC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -55^0 to +1250C 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7645-5 (Vcc = 5.0V± 5%, Ta = ooc to +750C) 

HM-7645-2 (Vqc = 5.0V ± 10%, Ta = -550C to +1250C) 
Typical Measurements are at Ta = 250C, Vqq = +bV 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable "1" 

- 

- 

+40 

JUA 

V|H = Vcc Max. 

IlL 

Input Current "0" 

- 

-50.0 

-250 

HA 

V|L = 0.45V 

VlH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0” 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 

2.4 

3.2 

- 

V 

lOH - -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0” 

- 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VcC Min. 

lOHE 

Output Disable "I." 


- 

+40 

/Li A 

VOH, VCC = Vcc Max. 

lOLE 

Current ”0'' 

- ■ 

- 

-40 

/UA 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 


-1 .2 

V 

IlN = -18mA 

lOS 

Output Short Circuit 
Current 

-15 

— 

-100 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

100 

140 

mA 

VCC = Vcc Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7645-5 

5V ±5% 

OOC to + 750 C 

HM-7645-2 

5V ±10% 

- 550 c to + 1250 c 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

taa 

Address Access Time 

- 

35 

50 

- 

- 

70 

ns 

Tea 

Chip Enable Access Time 

- 

25 

30 

- 

- 

40 

ns 


A.C. limits guaranteed for worst case sequencing. 



CAPACITANCE; Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CINA, CinCE 

Input Capacitance 

8 

PF 

Vcc = 5V, VlN = 2.0V, f = 1MHz 

gout 

Output Capacitance 

10 

PF 

Vcc = 5V, VOUT = 2.0V, f = 1MHz 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HM-7645P 

IK X 4 PROM 

"Three State" Outputs 




> 

fiC 

o 

S 

lU 


Features 

• SOnsMAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OUTPUTS AND FOUR POWER DOWN INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY 

• FAST ACCESS TIME - FOR WORST CASE N2 SEQUENCING OVER COM- 
MERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• 2142 PINOUT 

Description 

The HM-7645P is a fully decoded high speed Schottky TTL 4096-Bit 
Field Programmable ROM in a IK by 4 bit/word format with "Three 
State" outputs. This PROM is available in a 20 pin DIP (ceramic or 
epoxy) and a 20 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 

The HM-7645P contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are four power down inputs on the HM-7645P which are similar to 
chip enables. The chip is enabled or disabled using the power down inputs 
where a disabled chip dissipates 30% of nominal power and the outputs go 
to a high impedance state. The chip is powered up (enabled) when PDi, 
PD3 are low, and PD2, PD4 are high. 

Functional Diagram 




64 TRANSMISSION GATES 


10F 16 
COLUMN 
DECODE 



NOTE; Physical bit 
positions for columns 
are as follows; 

Oi, O 3 = (15, 0 — ► 1 
On, O 4 = (0— ►IS) 


OUTPUT BUFFERS 



PIN NAMES 


Ap-Ag Address Inputs 
0-)-04 Data Outputs 
PDi.PDo, „ 

' ^ Power Down Inputs 

PD3, PD4 
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Specifications HM-7645P 

ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +150OC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -55oC to +1250C 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) -HM-7645P-5 (Vcc = 5.0V ± 5%, Ta = Ooc to +75oC) 

HM-7645P-2 (Vcc = 5.0V ± 10%, Ta = -550C to +1250C) 
Typical measurements are at Ta = 250C, Vqc " +5V 


SYMBOL 

PARAMETER 

MIN 

typ 

MAX 

UNITS 

TEST CONDITIONS 

IlH 

Address/Enable "1" 

- 

- 

+40 

JUA 

V|H = Vcc Max. 

IlL 

tnput Current "0" 

- 

-50.0 

-250 

jUA 

V|L = 0.45V 

VIH 

Input Threshold "1 " 

2.0 

1.5 

- ■ 

V 

Vcc - Vcc Min. 

V|L 

Voltage "0" 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 

2.4 

3.2 

- 

V 

lOH = -2.0mA, Vcc = VcC Min. 

VOL 

Voltage "0" 

- 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable "1" 

- 

- 

+40 

)UA 

VOH, Vcc = Vcc Max. 

lOLE 

Current ”0" 

- 

- 

-40 

HA 

VOL = 0.3V, VCC = Vcc Max. 

VCL 

Input Clamp Voltage 

• - 

- 

-1.2 

V 

IIN = -18mA 

lOS 

Output Short Circuit 
Current 

-15 

— 

-100 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

100 

140 

mA 

VCC = Vcc Max., All Inputs 
Grounded. 


NOTE; Positive current defined as into device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 




HM-7645P-5 

5V±5% 

OOC to +750C 


HM-7645P-2 

5V ± io% 

- 550 c to +I 250 C 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 


MIN 

TYP 

MAX 

UNITS 

TaA 

Address Access Time 

_ 

35 

50 


- 

- 

70 , 

ns 

TPD 

Chip Power-Down 

Access Time 

- 

25 

30 


- 

- 

40 

ns 

Tpu 

Chip Power-Up Access Time 

- ■ — 1 

- 

80 

100 

J 

- 

- 

150 

s 


A.C. limits guaranteed for worst case sequencing. 


,o,. 

■4-> 

o 

15 



CAPACITANCE; Ta - 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CINA, CinCE 

Input Capacitance 

8 

PF 

VCC = 5V, V|N = 2.0V, f = 1 MHz 

COUT 

Output Capacitance 

10 

pF 

VCC = 5V, VOUT = 2.0V, f = 1MHz 
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Harris Semiconductor 




SEMICONDUCTOR 
PRODUCTS DIVISION 


A DIVISION OF HARRIS CORPORATION 


HM-7647R 

512 X 8 PROM 


Features 


Pinout 


• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OUTPUTS WITH TWO CHIP ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENCING 
OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE 
RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• PINCOMPATIBLE WITH THE82S115 

• LATCHED OUTPUTS 

• INPUT LOADING IS - lOO^tA MAXIMUM 

Description 

The HM-7647R is a fully decoded high speed Schottiky TTL 4096-Bit 
Field Programmable ROM in a 512 word by 8 bit/word format and is 
available in a 24 pin D.I.P, (ceramic or epoxy) and a 24 pin flatpack. 

All bits are manufactured storing a logical "1” (positive logic) andean be 
selectively programmed for a logical “O” in any position. The HM-7647R 
has "Three State" outputs. 


TOP VIEW - D.I.P. 



Nichrome fuse technology is used on this and all other Harris Bipolar 
PROMs. 


TOP VIEW - FLATPACK 



The pinout is identical to the 82S1 15 PROM. 

The HM-7647R contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee parametric 
and A.C. performance. The fuses in these test rows and columns are 
blown prior to shipment. 

There are two chip enable inputs on the HM-7647R. CEi low and CE2 
high enables the chip. 

HM-7647R is operated in the Transparent Read Mode by holding the 
strobe input high throughout the read operation. This is the normal read 
mode where the two chip enable inputs will control the outputs. 



PIN NAMES 


In Latched Read Mode, bringing the strobe input low will latch the out- 
puts and chip enable inputs. If the device is disabled when the strobe 
input goes low the outputs will be latched in the high impedance state. If 
the device is in the latched mode the strobe input must be brought high to 
allow the outputs to respond to new address or chip enable conditions. 


Ao - A8 
_Oi - 08 
CEi -CE2 
STR 


Address Inputs 
Data Outputs 
Chip Enable Inputs 
Latch Input 


Functional Diagram 


\/cc - <241 

GNO - (12) 



Oi O2 O3 04 O5 ©8 © 7 ' ©8 


Logic Symbol 
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Specifications HM-7647R 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -65oC to +150OC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C, ELECTRICAL CHARACTERISTICS (Operating) HM-7647R-5 (Vcc = 5.0V+5%,TA = 0oCto+75oc) 

HM-7647R-2 (Vqc = 5.0V +10%, Ta =-550C to +125° C) 
Typical measurements are at Ta = 25oC, VqC “ +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable "1" 


— 

+25 

HA 

V|H = VCC Max. 

IlL 

Input Current "0" 

- 

-50 

-lOO*!* 

JUA 

V|L = 0.45 V 

VIH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

VCC = VCC Min. 

VIL 

Voltage "0" "0" 

- 

1.5 

0.85 

V 

VCC = Vcc Max. 

VOH 

Output “1" "1" 

2.7 <2 » 

3.3 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" "0" 

- 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable "1" 

- 

- 

+40 

MA 

VOH, Vcc = Vcc Max. 

lOLE 

Current "0" "0" 

- 

- 

-40 

MA 

VOL = 0.3V, Vcc = VCC Max. 

VCL 

Input Clamp Voltage 

- 

.. - 

-1.2 

V 

IIN = -18mA 

lOS 

Output S.C. Current 

-20. 


-70 

mA 

VOUT = O.OV 

One Output Only for a Max. 
of 1 Second 

ICC 

Power Supply Current 

— 

135 

185 

mA 

VCC = Vcc Max. All Inputs 
Grounded 


*Positive current defined as into device terminals. 


NOTE(I); l|L = -150JUA for -2 
NOTE{2); Vqh = 2.4V for -2 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7647R-5 

5V±5% 

QOC to +750C 

HM-7647R-2 

5V ± 10% 

- 550 c to +I 250 C 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

TEST CONDIT. 

taa 

Address Access Time 

— 

40 

60 

— 

50 

80 

ns 


tea 

Chip Enable Access Time 

- 

30 

40 

- 

40 

50 

ns 

Transparent 

tadh 

Address Hold Time 

0 

-10 

— 

0 

-10 

— 

ns 

Latched 

TCDH 

Chip Enable Hold Time 

10 

0 

- 

10 

0 

- 

ns 


TSW 

Strobe Pulse Width 

30 

15 

- 

40 

15 

- ‘ 

ns 


TSL 

Strobe Latch Time 

60 

35 

- 

80 

45 

- 

ns 


tdl 

Strobe Delatch Time 

- 

- 

40 

- 

- 

50 

ns 


TCDS 

Chip Enable Set-Up Time 

40 

■ 

- 

50 

_J 

- 

ns 



A.C. limits guaranteed for worst case n 2 sequencing. 



CAPACITANCE: Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

C|NA- C|NCE 

Input Capacitance 

8 

PF 

VCC = 5V,V|N =2.0V,f = 1MHz 

Gout 

Output Capacitance 

10 

PF 

Vcc = 5V, VoUT = 2.0V, f = 1MHz 
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Harris Semiconductor 



SEMICONDUCTOR 
PRODUCTS DIVISION 


A DIVISION OF HARRIS CORPORATION 



Features 


HM-7648/49 

512 X 8 PROM 

HM-7648 - Open Collector Outputs 
HM-7649 - 'Three State" Outputs 


• 60ns MAXIMUM ADDRESS ACCESS TIME 


TOP VIEW- D.I.P. 


• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND A CHIP ENABLE 
INPUT 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENCING 
OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE 
RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• PIN COMPATIBLE WITH THE 74S472/73 

• LOW INPUT LOADING 

Description 

The HM-7648/49 is a fully decoded high speed Schottky TTL 4096-Bit 
Field Programmable ROM in a 512 word by 8 bit/word format with open 
collector (HM-7648) or "Three State" (HM-7649) outputs. These PROMs 
are available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin flat pack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROMs. 

The pinout is identical to the 74S472/73 PROM. 



The HM-7648/49 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee parametic 


PIN NAMES 



and A.C. performance. The fuses in these test rows and columns are 
blown prior to shipment. 


There is a chip enable input on the HM-7648/49 where CE low enables 
the device. 



Aq - Ag Address Inputs 

- Og Data Outputs 

CE Chip Enable Input 
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Specifications HM-7648/49 

ABSOLUTE MAXIMUM RATINGS 

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -65oC to +150OC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -55oC to +1250C 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in die operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7648/49-5 (Vcc = 5.0V ± 5%, Ta = OOC to +75oc) 

HM-7648/49-2 (VcC = 5.0V ± 10%, Ta = -550C to +1250C) 
Typical measurements are at Ta = 250C, Vqc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable "1" 

— 

— 

+25 

llA 

V|H = VCC Max. 

ML 

Input Current "0" 

-■ 

-50 

-250 

IXA 

V|L = 0.45V 

VIH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

- 

1.5 

0.80 

V 

Vcc = VCC Max. 

VOH 

Output "1 " 


3.2* 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 

■ai 

0.35 

0,50 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable "1" 

- 

- 

+50 

JUA 

VOH, VCC = Vcc Max. 

lOLE 

Current "0" 

- 

— 

-50 * 

jUA 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output S.C. Current 

-20* 


-100* 

mA 

VOUT = O.OV 

One Output Only for a Max. 
of 1 Second 

'cc 

Power Supply Current 

- 

120 

170 

mA 

Vcc = VCC Max. All Inputs 
Grounded 


* "Three State" only 

NOTE: Positive current defined as into device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7648/49-5 

5V ±5% 

OOC to + 750 c 

HM-7648/49-2 

5V ±10% 

- 550 c to + 1250 c 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

taa 

Address Access Time 

- 

55 

60 

. - 

50 

80 

ns 

Tea 

Chip Enable Access Time 

- 

20 

40 

- 

30 

50 

ns 


A.C. limits guaranteed for worst case N^ sequencing. 



CAPACITANCE; Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

C|NA. CiisiCE 

Input Capacitance 

8 

PF 

VCC = 5V, VIN = 2.0V, f = 1MHz 

COUT 

Output Capacitance 

10 

pF 

VCC = 5V, VOUT = 2.0V, f = 1 MHz 
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HM-7680/81 

IK X 8 PROM 

HM-7680 - Open Collector Outputs 
HM-7681 - Three State ' Outputs 


Features 

• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND FOUR CHIP 
ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

Description 

The HM-7680/81 is a fully decoded high speed Schottky TTL 8192/Bit 
Field Programmable ROM in a IK word by 8 bit/word format with open 
collector (HM-7680) or "Three State" (HM-7681) outputs. These 
PROM's are available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin 
flat pack. 


Pinouts 

TOP VIEW-DIP 




All bits are manufactured storing a logical "1" (Positive Logic) and can be 
selectively programmed for a logical "0" in any one bit position. 


TOP VIEW - FLATPACK 


Nichrome fuse technology is used on this and all other Harris Bipolar 
PROMs. 

The HM-7680/81 contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are four chip enable inputs on the HM-7680/81. CEl, CE2 low, 
and CE3, CE4 high enables the chip. 


Functional Diagram 



PIN NAMES 



NOTE: PNYStCAL BIT POSITIONS 

FOR COLUMNS ARE AS FOLLOWS: 

O1.O3. 05.07^0 — 151 
O2. 04. Os, Os— (15.0 — 14) 


Ao — A9 Address Inputs 

Ol— 08 Data Outputs 

CEl, CE2, CE3, CE4 Chip Enable Inputs 


Logic Symbol 


( ) = Pin Numbers 

(24) = Vcc 
(12) = GND 
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Specifications HM-7680/81 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) 

-0.3 to +7.0V 

Storage Temperature 

-65oCto+150oC 

Address/Enable Input Voltage 

5.5V 

Operating Temperature (Ambient) 

- 550 c to +1 250 c 

Address/Enable Input Current 

-20mA 

Maximum Junction Temperature 

+I 750 C 

Output Sink Current 

100mA 



CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 

sections of this specification is not implied. 

(While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7680/81-5 (Vcc = 5.0V +5%, Ta = QOC to +75oC) 

HM-7680r81-2 (Vcc = 5.0V ±10%, Ta = - 550 C to +1250C) 
Typical measurements are at Ta = 250 c, Vcc = ■'■5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

— 

Address/enable "1" 

— 

- 

+40 

MA 

VlH = Vcc Max. 

■■ 

Input Current "0" 

- 

-50.0 

-250 

MA 

V|L = 0.45V 

VIH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

— 

1.5 

0.8 

V 

Vcc = VCC Max. 

VOH 

Output "1" 


3.2* 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 

mBM 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable "1" 

- 

- 

+40 

MA 

VOH, VCC = VCC Max. 

lOLE 

Current "0" 

- 

- 

-40* 

MA 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

Ids 

Output S.C. Current 

-15* 


-100* 

mA 

VOUT = O.OV 

One Output Only for a Max. 
of 1 Second 

'CC 

Power Supply Current 

- 

130 

170 

mA 

Vcc = Vcc Max. All Inputs 
Grounded 


NOTE: Positive current defined as into device terminals. 
* "Three State" only 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7680/81-5 

5V ±5% 

OOC to + 750 c 

HM-7680/81 -2 

5V±10% 

- 550 c to + 1250 c 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

taa 

Address Access Time 

- 

45 

60 

- 

- 

80 

ns 

Tea 

Chip Enable Access Time 

- 

30 

40 

- 

- 

50 

ns 


A.C. limits guaranteed for worst case N^ sequencing. 



CAPACITANCE : Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

ClNA.ClNCE 

Input Capacitance 

8 

PF 

VCC = 5V,V|N = 2.0V, f= 1MHz 

GOUT 

Output Capacitance 

10 

PF 

VCC = 5V, VOUT = 2.0V, f= 1MHz 
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Harris Semiconductor 


nr) HARRIS 

SEMICONDUCTOR 
■ ■■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 

HM-7680R/81R 

IK X 8 PROM 

\ ^ 

i ^ ^ j. 4 # 

£ 

HM-7680R - Open Collector Outputs 
HM-7681R - "Three State" Outputs 


Features 

• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND THREE CHIP 
ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURES AND VOLT- 
AGE RANGES 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• LATCHED OUTPUTS 

Description 

The HM'7680R/81R is a fully decoded high speed Schottky TTL 8192- 
Bit Field Programmable ROM in a IK word by 8 bit/word format with 
open collector (HM-7680R) or "Three State" (HM-7681R) outputs. 
These PROMs are available in a 24 pin D.I.P. (ceramic or epoxy) and a 
24 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROMs. 

The HM-7680R/81R contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are three chip enable inputs on the HM-7680R/81 R. CEi, CE2 low 
and CE3 high enables the chip. 

The HM-7680R/81R is operated in the Transparent Read Mode by hold- 
ing the strobe input high throughout the read operation. This is the nor- 
mal read mode where the three chip enable inputs will control the outputs. 


Pinouts 

TOP VIEW-DIP 



TOP VIEW - FLATPACK 



PIN NAMES 


In Latched Read Mode, bringing the strobe input low will latch the out- 
puts and chip enable inputs. If the device is disabled when the strobe 
input goes low, the outputs will be latched in the high impedance state. If 
the device is in the latched mode the strobe input must be brought high to 
allow the outputs to respond to new address or chip enable conditions. 


Ao — Ag Address Inputs 
Ol — 08 Data Outputs 
CEi,CE 2 , CE 3 Chip Enable Inputs 
STR Strobe 



Logic Symbol 



NOTE: Physical bit positions 
for columns are as foMows: 

O^, O3. O5, O7 — ►(O— ►IS) 

O2, O4. Og. Og— (15, 0 — ^14) 


< ) = Pin Numbers 

(24> = Vcc 
(12) = GND 
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Specifications HM-7680S/81R 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -65oC to +150OC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7680R/81R-5 (Vcc = 5.0V iS%, Ta = OOC to +75oC) 

HM-7680R/81 R-2 ( Vqc = 5.0V +1 0%, Ta = -550C to +1 250C) 
Typical measurements are at Ta = 250C, Vqc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable 

_ 

_ ■ 

+40 

jUA 

V|H = VCCMax. 

IIL 

Input Current "0" 

- 

-50.0 

-250 

JUA 

V|L = 0.45V 

VlH 

Input Threshold "1" 


1.5 

— 

V 

Vcc = VCC Min. 

VIL 

Voltage "0" 

HU 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 

2.4* 

3.2* 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 


0.35 

0.50 

V 

lOL = +16mA, Vcc = VcC Min. 

iOHE 

Output Disable "1" 

- 

- 

+40 

jJLA 

VOH, Vcc = Vcc Max. 

lOLE 

Current "0" 

— 

— 

-40* 

jU A 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output S.C. Current 

-15* 

-2.5 

-100* 

mA 

VOUT = O.OV 

One Output Only for a Max. 
of 1 Second 

ICC 

Power Supply Current 

- 

130 

170 

mA 

Vcc = Vcc Max. All Inputs 
Grounded 


NOTE; Positive current defined as into device terminals. 
•"Three State" only 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 




HM-7680R/81R-5 

5V±5% 

OOC to + 750 C 

HM-7680R/81R-2 

5V ±10% 

- 550 c to +1 250 c 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

TESTCONDIT. 

taa 

Address Access Time 

_ 

45 

60 

_ 

_ 

80 

ns 

Latched or 

Tea 

Chip Enable Access Time 

- 

30 

40 

- 


50 

ns 

T ransparent 

tadh 

Address Hold Time 

0 

-10 

— 

0 

-10 

_ 

ns 

Latched Only 

tcdh 

Chip Enable Hold Time 

10 

0 

— 

10 

0 

— 

ns 


Tsw 

Strobe Pulse Width 

30 

10 

— 

40 

10 

— 

ns 


tsl 

Strobe Latch Time 

60 

40 

- 

80 

40 

— 

ns 


tdl 

Strobe Delatch Time 

- 

— 

40 

- 

— 

50 

ns 


tcds 

Chip Enable Set-Up Time 

40 

— 

— 

50 

— 

- 

ns 



A.C. limits guaranteed for worst case N^ sequencing. 


CAPACITANCE; Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

C|NA,C|NCE 

Input Capacitance 

8 

PF 

VCC = 5V, VIN = 2.0V, f = 1MHz 

COUT 

Output Capacitance 

10 

PF 

VCC = 5V, VOUT = 2.0V, f = 1MHz 
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HM-7680P/81P 

IK X 8 PROM 

HM-7680P - Open Collector Outputs 
HM-7681P - 'Three State" Outputs 


Features 

• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND FOUR POWER 
DOWN INPUTS. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - FOR WORST CASE n2 SEQUENCING OVER COM- 
MERCIAL AND MILITARY TEMPERATURE VOLTAGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

Description 

The HM-7680P/81P is a fully decoded high speed Schottky TTL 8192- 
Bit Field Programmable ROM in a IK word by 8 bit/word format with 
open collector (HM-7680P) or "three state" (HM-7681P) outputs. These 
PROM's are available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin 
flatpack. 

All bits are manufactured storing a logical "1" (positive logic) andean be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROM's. 

The HM-7680P/81P contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are four power down inputs on the HM-7680P/81P which are 
similar to chip enables. The chip is enabled or* disabled using the power 
down inputs where a disabled chip dissipates 30% of nominal power and 
the outputs go to a high impedance state. The chip is powered up (en- 
abled) when PD-| and PD2 are low and PD3 and PD4 are high. 




PIN NAMES 

Aq - Ag Address Inputs 
Oi-Og Address Outputs 
PDi , PD2, PD3, PD4 Power Down Inputs 
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Specifications 7680P/81P 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7.0V 
Address/Enable Input Voltage 5.5V 

Address/Enable Input Current -20mA 

Output Sink Current 100mA 


Storage Temperature 
Operating Temperature (Ambient) 
Maximum Junction Temperature 


-650C to +150OC 
-550C to +1250C 
+1750C 


CAUTION: Stresses above those listed under the "Absolute Maximum Ratings” may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7680P/81P-5 (Vcc = 5.0V ± 5%, Ta = ooc to +75oc) 

HM-7680P/81 P-2 ( Vcc = 5.0V ± 1 0%, Ta = -55oC to +1 25oC) 
Typical measurements are at Ta = 25^0, Vqc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IlH 

Address/Enable "1" 

- 

- 

+40 

JUA 

V|H = Vcc Max. 

IIL 

Input Current "0" 

- 

-50.0 

-250 

pA 

VlL = 0.45V 

VIH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1” 

2.4* 

3.2* 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 

- 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable "1" 

- 

- 

+40 

MA 

VOH, VCC = Vcc Max. 

lOLE 

Current "0" 

- 

- 

-40 * 

jUA 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

l|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15* 

— 

-100* 

tnA 

■ 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

130 

170 

mA 

VCC = Vcc Max., All Inputs 
Grounded. 


NOTE; Positive current defined as into device terminals. 
*"Three State" only 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 




HM-7680P/81P-5 

HM-7680P/81P-2 





5V±5% 



5V± 10% 





QOC to + 750 C 

1 -550Cto+1250C 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

TaA 

Address Access Time 

_ 

45 

60 

_ 


80 

ns 

TPD 

Chip Power-Down 

Access Time 

- 

30 

40 

- 

- 

50 

ns 

Tpu 

Chip Power-Up Access Time 

- 

80 

100 

- 

- 

150 

ns 


A.C. limits guaranteed for worst case sequencing. 




CAPACITANCE: Ta = 25oC 


1 

SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CINA, CINCE 

Input Capacitance 

8 

PF 

Vcc = 5V, V|N = 2.0V, f = 1 MHz 

COUT 

Output Capacitance 

10 

pF 

Vcc = 5V, VOUT = 2.0V, f = 1 MHz 
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Preview 


HM-7680RP/81RP 

1K X 8 PROM 

HM-7680RP - Open Collector Outputs 
HM-7681RP - “Three State" Outputs 



Features 

• eOns MAXIMUM ADDRESS ACCESS TIME. 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND TWO CHIP ENABLE 
INPUTS. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. ASSURES 
FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENCING OVER 
COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

• LATCHED OUTPUTS. 

• A POWER DOWN INPUT ALLOWING 70% REDUCTION IN NOMINAL POWER DIS- 
SIPATION. 

Description 

The HM-7680RP/81 RP are fully decoded high speed Schottky TTL 8192-Bit 
Field Programmable ROMs in a IK words by 8 bit/word format with open collector 
(HM-7680RP) or "Three State" (HM-7681RP) outputs. These PROMs are avail- 
able in a 24 pin DIP (ceramic or epoxy) and a 24 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be selectively 
programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar PROMs. 

The HM-7680RP/81 RP contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee parametrics and 
A.G. performance. The fuses in these test rows and columns are blown prior to 
shipment. 

There are two chip enable inputs on the HM-7680RP/81 RP. CE-| and CE2 low 
enables the device. 

There is also a power down input on this device. A powered down device has 70% 
reduction in nominal power dissipation if the outputs are not latched and 50% re- 
duction in nominal power if the outputs are latched. 

The HM-7680RP/81 RP is operated in the Transparent Read Mode by holding the 
the strobe input high and the PD input high throughout the read operation. This is 
the normal read mode where the two chip enables and the power down inputs will 
control the outputs. 

In Latched Read Mode, bringing the strobe input low will latch the outputs and 
the chip enable inputs. However, the power down input is independent of the latch 
function and can be changed while in the latched mode. If the .device is disabled 
when the strobe input goes low, the outputs will be latched in the high impedance 
state. If the device is in the latched mode, the strobe input must be brought high to 
allow the outputs to respond to new address or chip enable conditions. 

The following is a summary of the functional dependencies of the operating modes; 

1. Chip enabled, transparent, powered up - normal mode where the power down 
input is effectively a chip enable with the Iqc reduction function. 

2. Chip enabled, latched, power up - this is normal latched mode where the out- 
puts remain latched regardless of address and chip enable switching. 

3. Chip enabled, latched, power down - this is the powered down latched mode 
where the output data remains latched while power is reduced to 50% of its 
nominal value. If the latch strobe changes state while in this mode, the outputs 
will go to a high impedance state and power will reduce to 30% of nominal 
power. This is because the PD input becomes an effective chip enable in the 
Transparent Mode. 

4. Chip disabled, transparent, power down - this is the normal powered down 
mode where the outputs are in a high impedance state and the power is reduc- 
ed to 30% of the nominal power. 

On the following page is a table to clarify the operational interdependencies. 
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TRUTH TARLE for HM-7680RP/81RP 


PD 

STR 

CE2 

CEi 

OUTPUTS 

POWER 

0 

0 

0 

0 

Latched Data 

50% 

0 

0 

0 

1 

Latched "Three State" 

50% 

0 

0 

1 

0 

Latched "Three State" 

50% 

0 

0 

1 

1 

Latched "Three State" 

50% 

0 

1 

0 

0 

Unlatched "Three State" 

30% 

0 

1 

0 

1 

Unlatched "Three State" 

30% 

0 

1 

1 

0 

Unlatched "Three State" 

30% 

0 

1 

1 

1 

Unlatched "Three State" 

30% 

1 

0 

0 

0 

Latched Data 

100% 

1 

0 

0 

1 

Latched "Three State" 

100% 

1 

0 

1 

0 

Latched "Three State" 

100% 

1 

0 

1 

1 

Latched "Three State" 

100% 

1 

1 

0 

0 

Unlatched Data 

100% 

1 

1 

0 

1 

Unlatched "Three State" 

100% 

1 

1 

1 

0 

Unlatched "Three State" 

100% 

1 

1 

1 

1 

Unlatched "Three State" 

100% 


Assume that the sequence of transitions is; 1) Chip Enables, 2) STR, 3) PD 
and the initial state is Unlatched Data. 


Functional Diagram 


(4) 


A5>^^ 

( 2 ) 


Ay 
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A9: 


(23) 


( 22 ) 
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A3>^ 


A2>i^ 

(7) 


Al 


AO* 


PD 


STR 


( 8 ) 


(19) 


(18) 


I 


T 


X 


( 1 ) 


POWER 

DOWN 

LOGIC 


STROBE 

LATCH 




in 


CHIP 

ENABLE 

LOGIC 


1 OF 64 
ROW 
DECODE 


63 


1 OF 16 
COLUMN 
DECODE 


8192 BIT 
MEMORY 
ARRAY 


NOTE: Physical Bit Positions 
for Columns are as Follows: 

01, O 3 , O 5 , 07 — ► 0 — ►IS 

0 2 , O 4 , Os, 08^15,0—14 


128 transmission GATES 


OUTPUT BUFFERS 


|(9) |(10) |(11) |(13) |(14) |(15) |(16) |l 

Oi O 2 O 3 O 4 O 5 oig O 7 Os 


(17) 



me MASTER 1979 


1329 


^arris Semjcpri^uctbr 


















Harris Semiconductor 


Specifications HM-7680RP/81RP 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7. OV Storage Temperature -650C to +150OC 

Address/Enable Input Voltage 5.5V Operating Terjiperature (Ambient) -550C to +1250C 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7680RP/81RP-5 (Vcc = 5.0V ± 5%, Ta = ooc to +75oc) 

HM-7680RP/81RP-2 (Vcc = 5.0V± 10%, Ta = -550C to +1250C) 
Typical measurements are at Ta = 250C, Vqq = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

l!H 

Address, /Enable "1" 

- 

— 

+40 


V|H = Vcc Max. 

ilL 

Input Current "0" 

- 

-50.0 

-250 


VIL = 0.45V 

VIH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1” 


3.2* 

- 

V 

lOH = -2.0mA, Vcc = VcC Min. 

VOL 

Voltage "0” 

imimn 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VcC Min. 

lOHE 

Output Disable "1" 

- 

- 

+40 

flA 

VOH, VCC = VCC Max. 

lOLE 

Current "0" 

- 

- 

-40* 

MA 

VOL = 0.3V, VCC = VCC Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15* 

-2.5 

-100* 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

120 

170 

mA 

VCC = Vcc Max., All Inputs 
Grounded. 


NOTE; Positive current defined as into device terminals. 
*"Three State” only 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 





HM-7680RP/81RP-5 

5V±5% 

QOC to + 750 C 

HM-7680RP/81RP-2 
5V± 10% 

- 550 c to + 1250 c 


SYMBOL 

parameter 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

TEST COND. 

TaA 

Address Access Time 

- 

45 

60 

- 

- 

80 

ns 

Latched or 

TdA 

Chip Disable Access Time 

- 

30 

40 

- 

- 

50 

ns 

Transparent 

Tea 

Chip Enable Access Time 

- 

30 

40 

- 

- 

50 

ns 


Tpu 

Chip Power-Up Access Time 

- 

80 

100 

- 

- 

150 

ns 


Tadh 

Address Hold Time 

0 

-10 

- 

0 

-10 

- 

ns 

Latched Only 

Tcdh 

Chip Enable Hold Time 

10 

0 

- 

10 

0 

- 

ns 


Tsw 

Strobe Pulse Width 

30 

10 

- 

40 

10 

- 

ns 


TsL 

Strobe Latch Time 

60 

40 

- 

80 

40 

- 

ns 


TdL 

Strobe Delatch Time 

- 

- 

40 

- 

- 

50 

ns 


TcDS 

Chip Enable Set-Up Time 

40 

- 


50 

- 

- 

ns 



A.C. limits guaranteed for worst case sequencing. 


CAPACITANCE: Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CINA, CinCE 

Input Capacitance 

8 

PF 

VCC = 5V, V|N = 2.0V, f = 1 MHz 

GOUT 

Output Capacitance 

10 

PF 

Vcc = 5V, VoUT = 2.0V, f = 1 MHz 
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Features 

• 60ns MAXIMUM ADDRESS ACCESS TIME 

• SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• LOW PIN COUNT FOR MAXIMUM DENSITY 

Description 

The HM-7683 is a fully decoded high speed Schottky TTL 8192-Bit 
Field Programmable ROM in a IK word by 8 bit/word format and is 
available in a 20 pin DIP (ceramic or epoxy) and a 20 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can 
be selectively programmed for a logical "0” in any bit position. 

Nichrome fuse technology is used on this and all other Harris Bipolar 
PROMs. 

The HM-7683 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee para- 
meterics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 
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Harris Semiconductor 


Specifications HM-7683 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7.0 V Storage Temperature -65oC to +150OC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +125^0 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7683-5 (Vqc = 5.0V ± 5%, Ta = 0° to +75oc) 

HM-7683-2 (Vqc = 5.0V ± 10%. Ta = -550C to +1250C) 
Typical Measurements are at Ta = 250C, Vqc ~ ■^5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

ilH 

Address Input 

- 

- 

+40 

IjlA 

V|H = VCC Max. 

IIL 

Current "0" 

- 

-50.0 

-250 

)LtA 

VlL = 0.45V 

ViH 

Input Threshold ”1" 

2.0 

1.5 

— 

V 

VCC = VccMin. 

VlL 

Voltage "0" 

- 

1.5 

0.8 

V 

VCC = VcC Max. 

VOH 

Output "1” 


3.2 

- 

V 

lOH = -2.0mA, VCC = VCC Min. 

VOL 

Voltage ”0" 

■B 

0.35 

0.50 

V 

lOL = +16mA, VCC = VCC Min. 

VCL 


- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15 

— 

-100 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

130 

170 

mA 

VCC = VCC Max., All Inputs 
Grounded. 


NOTE; Positive current defined as into device terminals. 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7683-5 

5V ± 5% 

QOC to + 750 C 

HM-7683-2 

5V ± 10% 
-550Cto+1250C 


SYMBOL 

parameter 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

taa 

Address Access Time 

- 

45 

60 

- 

- 

80 

ns 


A.C. limits guaranteed for worst case N^ sequencing. 


CAPACITANCE: Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

C|NA 

Input Capacitance 

8 

pF 

VCC = 5V, V|N = 2.0V, f = 1MHz 

COUT 

Output Capacitance 

10 

pF 

VCC = 5V, VoUT = 2.0V, f = 1MHz 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


Preliminary 


HM-7684/85 

2K X 4 PROM 

HM-7684 - Open Collector Outputs 
HM-7685 - "Three State" Outputs 


Features 


Pinouts 


• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND A CHIP ENABLE 
INPUT 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

Description 

The HM-7684/85 are a fully decoded high speed Schottky TTL 8192- 
Bit Field Programmable ROM in a 2K word by a 4 bit/word format with 
open collector (HM-7684) or "Three State" (HM-7685) outputs. These 
PROMs are available in an 18 pin DIP (ceramic or epoxy) and an 18 pin 
flatpack. 

All bits are manufactured storing a logical "1 "(positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 


TOP VIEW - DIP 


AeC 

AbC 

A4[^ 


A2[^ 

AioQ 

gndC 


1 

— " 

18 

2 

17 

3 

16 

4 

15 

5 

14 

6 

13 

7 

12 

8 

11 

g 

10 


TOP VIEW - FLATPACK 


Nichrome fuse technology is used on this and all other Harris Bipolar 
PROMs. 

The HM-7684/85 contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There is a chip enable on the HM-7684/85. CE low enables the chip. 


Functional Diagram 



PIN NAMES 



Aq - Aio Address Inputs 
O'] - O4 Data Outputs 

CE Chip Enable Input 


Logic Symbol 



01 

02 

03 

04 
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Harris Semiconductor 


Specifications HM-7684/85 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7.0V 
Address/Enable Input Voltage 5.5V 

Address/Enable Input Current -20mA 

Output Sink Current 100mA 


Storage Temperature -65°C to +150OC 

Operating Temperature (Ambient) -55oC to +1250C 
Maximum Junction Temperature +1750C 


CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7684/85-5 (Vcc = 5.0V ± 5%, Ta = O^C to + 750 C) 

HM-7684/85-2 (Vqc = 5.0V ± 10%, Ta = -550C to +1250C) 
Typical measurements are at Ta = 25oC, Vqc ~ +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IlH 

Address/Enable "1" 

- 

- 

+40 

iUA 

V|H = VCC Max. 

IlL 

Input Current "0" 

- 

-50.0 

-250 

jUA 

V|L = 0.45 V 

VIH 

Input Threshold "1" 

2.0 

1.5 

— 

V 

VCC = VCC Min. 

VlL 

Voltage "0" 

- 

1.5 

0.8 

V 

VCC = VCC Max. 

VOH 

Output "1" 

2.4* 

3.2* 

- 

V 

lOH = -2.0mA, VCC = VCC Min. 

VOL 

Voltage ”0" 

- 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable ”1" 

- 

- 

+40 

jUA 

VOH, VCC = VCC Max. 

lOLE 

Current ”0" 

- 

- 

-40* 

/tA 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1 .2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15* 

— 

-100* 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

120 

170 

mA 

VCC = VCC Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 
*"Three State" only 



ELECTRICAL CHARACTERISTICS (Operating) 



HM-7684/85-5 

5V ± 5% 

QOC to + 750 C 

HM-7684/85-2 

5V ± 10% 

- 550 c to + 1250 c 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

taa 

Address Access Time 

- 

45 

60 

- 

- 

80 

ns 

Tea 

Chip Enable Access Time 

- 

30 

40 

- 

- ■ 

50 

ns 


A.C. limits guaranteed for worst case N^ sequencing. 


CAPACITANCE: Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CiNA, CINCE 

Input Capacitance 

8 

pF 

Vcc = 5V, V|N = 2.0V, f = 1MHz 

COUT 

Output Capacitance 

10 

pF 

VCC = 5V, VOUT = 2.0V, f = 1MHz 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


Features 


HM-7684P/85P 

2K X 4 PROM 

HM-7684P - Open Collector Outputs 
HM-7685P - 'Three State" Outputs 

Pinouts 


60ns MAXIMUM ADDRESS ACCESS TIME 


TOP VIEW - DIP 


• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND A POWER DOWN 
INPUT 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMP. AND VOLT. RANGES 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

Description 

The HI\/1-7684P/85P are fully decoded high speed Schottky TTL 8192- 
Bit Field Programmable ROMs in a 2K words by 4 bit/word format with 
open collector (HM-7684P) or "Three State" (HM-7685P) outputs. These 
PROMs are available in an 18 pin DIP (ceramic or epoxy) and an 18 pin 
flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROMs. 

The HM-7684P/85P contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There is a power down input on the HM-7684P/85P which is similar to a 
chip enable. The chip is enabled or disabled using the power down input 
where a disabled chip dissipates 30% of nominal power and the outputs go 
to a high impedance state. The chip is powered up (enabled) when PD-j 
is low. 

Functional Diagram 

, 15,1 ^63j , 


' \ 

1 

18 

□ Vcc 

2 

17 


3 

16 

3 As 

4 

15 

] Ag 

5 

14 

]Oi 

6 

13 

]02 

7 

12 

Hog 

8 

11 

I|04 

9 

10 

□ PD 


TOP VIEW - FLATPACK 



PIN NAMES 
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Harris Semiconductor 


Specifications 7684P/85P 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -65°C to +150°C 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -55^0 to +1 25^0 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7684P/85P-5 (Vqc = 5.0V ± 5%, Ta = OoC to + 750 C) 

HM-7684P/85P-2 (Vqc 5.0V ± 10%, Ta = -550C to +1250C) 
Typical measurements are at Ta = 250C, Vqc +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IlH 

Address/Enable "1" 

- 

- 

+40 

jUA 

V|H = VCC Max. 

IlL 

Input Current "0" 

- 

-50.0 

-250 

IXA 

ViL = 0.45V 

V|H 

Input Threshold ”1" 

2.0 

1.5 

- 

V 

VCC = Vcc Min. 

V|L 

Voltage "0" 

- 

1.5 

0.8 

V 

VCC = Vcc Max. 

VOH 

Output 

2.4* 

3.2* 

- ■ 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 

- 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable ”1" 

- 

- 

+40 

liA 

VOH, Vcc = VCC Max. 

lOLE 

Current "0" 

- 

- 

-40 * 

JUA 

VOL = 0.3V, VCC = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15* 

— 

-100* 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

120 

170 

mA 

VCC = Vcc Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 
*''Three State” only 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 




HM- 

-7684P/85P-5 I 

1 HM-7684P/85P-2 





5V ± 5% 



5V + 10% 




OOC to + 75 OC 1 

1 - 550 c to + 1250 c 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

Taa 

Address Access Time 

- 

45 

60 

- 

- 

80 

ns 

Tpo 

Chip Power Down 

Access Time 

- 

30 

40 

- 

- 

50 

ns 

Tpu 

Chip Power-Up Access Time 

- 

80 

100 

- 

- 

150 

ns 


A.C, limits guaranteed for worst case sequencing. 


CAPACITANCE: Ta = 25oC 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CinA, cince 

Input Capacitance 

8 

PF 

VCC = 5V, VIN = 2.0V, f = 1MHz 

COUT 

Output Capacitance 

10 

PF 

VCC = 5V, VoUT = 2.0V, f - 1 MHz 
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HM-7686/87 

2K X 4 PROM 

HM-7686 - Open Collector Outputs 
HM-7687 - 'Three State" Outputs 


Features 

• 60ns MAXIMUM ADDRESS ACCESS TIME. 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND THREE CHIP 
ENABLE INPUTS. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

Description 

The HI\/l-7686/87 are fully decoded high speed Schottky TTL 8192-Bit 
Field Programmable Roms in a 2K word by 4 bit/word format with open 
collector (HM-7686) or "Three State" (HM-7687) outputs. These PROMs 
are available in a 20 pin DIP (ceramic or epoxy) and a 20 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROMs. 

The HM-7686/87 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in test rows and columns are 
blown prior to shipment. 


There are three chip enable inputs on the HM-7686/87. CEi, CE2, and 
CE3 low enables the chip. 
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Harris Semiconductor 


Specifications 7686/87 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) 

-0.3 to +7.0V 

Storage Temperature 

-650C to +150OC 

Address/Enable Input Voltage 

5.5V 

Operating Temperature (Ambient) 

- 550 c to + 1250 c 

Address/Enable Input Current 

-20mA 

Maximum Junction Temperature" 

+I 750 C 

Output Sink Current 

100mA 



CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage 

to the device. These 

are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 

sections of this specification is not implied. 

(While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7686/87-5 (Vcc = 5.0V ± 5%, Ta = QOC to +750C) 

HM-7686/87-2 (Vcc = 5.0V ± 10%, Ta = -550C to +1250C) 
Typical measurements are at Ta = 250C, Vqc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IlH 

Address/Enable "1" 

- 

_ 

+40 

IXA 

V|H = Vcc Max. 

IIL 

Input Current "0" 

- 

-50.0 

-250 

HA 

V|L = 0.45V 

V|H 

Input Threshold "1" 

2.0 

1.5 

— 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 


3.2* 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 

■■ 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VcC Min. 

lOHE 

Output Disable "1" 

- 

- 

+40 

ha 

VOH, Vcc = Vcc Max. 

lOLE 

Current "0" 

- 

- 

-40* 

ha 

VOL = 0.3V, Vcc = VCC Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15* 

— 

-100* 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

120 

170 

mA 

''^CC = Vcc Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 
•"Three State" only 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7686/87-5 

5V ± 5% 

QOC to + 75 OC 

HM-7686/87-2 

5V±10% 

- 550 c to + 1250 c 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

taa 

Address Access Time 

- 

45 

60 

- 

- 

80 

ns 

Tea 

Chip Enable Access Time 

- 

30 

40 

- 

- 

50 

ns 


A.C. limits guaranteed for worst case sequencing. 


CAPACITANCE: Ta = 25oC 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CINA, CINCE 

Input Capacitance 

8 

pF 

VCC = 5V, VIN = 2.0V, f = 1MHz 

GOUT 

Output Capacitance 

10 

PF 

Vcc = 5V, VOUT = 2.0V, f = 1MHz 
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Preview 


HM-7686R/87R 

2K X 4 PROM 

HM-7686R - Open Collector Outputs 
HM-7687R - “Three State ' Outputs 


Features 

• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND TWO CHIP 
ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD 

• LATCHED OUTPUTS 

Description 

The HM-7686R/87R are fully decoded high speed Schottky TTL 8192- 
Bit Field Programmable ROMs in a 2K words by 4 bit/word format with 
open collector (HM-7686R) or "Three State" (HM-7687R) outputs. 
These PROMs are available in a 20 pin DIP (ceramic or epoxy) and 20 pin 
flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROMs. 

The HM-7686R/87R contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are two chip enable inputs on the HM-7686R/87R. CE-], GE 2 
low enables the chip. 

The HM-7686R/87R is operated in the Transparent Read Mode by hold- 
ing the strobe input low throughout the read operation. This is the nor- 
mal read mode where the two chip enable inputs will control the outputs. 

In Latched Read Mode, bringing the strobe input high will latch the out- 
puts and chip enable inputs. If the device is disabled when the strobe 
input goes high, the outputs will be latched in the high impedance state. 
If the device is in the latched mode, the strobe input must be brought low 
to allow the outputs to respond to new address or chip enable conditions. 
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Specifications HM-7686R/87R 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +150OC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -55oC to +1250C 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maxinnum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. {While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7686R/87R-5 (Vcc = 5.0V ± 5%, Ta = ooc to + 750 C) 

HM-7686R/87R-2 (Vcc = 5.0V ± 10 %, Ta = - 550c to +I250C) 
Typical measurements are at Ta = 250C, Vqq = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable "1" 

_ 

_ 

+40 

jUA 

ViH = Vcc Max. 

ML 

Input Current "0" 

- 

-50.0 

-250 

)UA 

V|L = 0.45 V 

VIH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage ”0" 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 

2.4 * 

3.2* , 

- . 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 

- 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable "1" 

- 

- 

+40 

AtA 

VOH, Vcc = VCC Max. 

lOLE 

Current "0" 

- 

- 

-40 * 

llA 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15* 

-2.5 

-100* 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 



Power Supply Current 

_ 

120 

170 

mA 

Vcc ~ VCC Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 
•’Three State" only 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 




HM-7686R/87R-5 

5V ± 5% 

OOC to + 750 C 

HM-7686R/87R-2 

5V ± 10% 

- 550 C to +1250C 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

TEST CONDIT. 

taa 

Address Access Time 

. _ 

45 

60 

_ 

_ 

80 

ns 

Latched or 

tea 

Chip Enable Access Time 

- 

30 

40 

- 

- 

50 

ns 

Transparent 

tadh 

Address Hold Time 

0 

-10 

- 

0 

-10 

- 

ns 

Latched Only 

TcDH 

Chip Enable Hold Time 

10 

0 

- 

10 

0 

- 

ns 


tsw 

Strobe Pulse Width 

30 

10 

- 

40 

10 

- 

ns 


tsl 

Strobe Latch Time 

60 

40 

- 

80 

40 

- 

ns 


tdl 

Strobe Delatch Time 

- 

- 

40 

- 

- 

50 

ns 


TCDS 

Chip Enable Set-Up Time 

40 

— 

— 

50 

— 

— 

ns 



A.C. limits guaranteed for worst case n 2 sequencing. 


CAPACITANCE; Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CINA, CiNCE 

Input Capacitance 

8 

PF 

VCC = 5V, V|N = 2.0V, f = 1MHz 

COUT 

Output Capacitance 

10 

PF 

VCC = 5V, VoUT = 2.0V, f = 1MHz 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HI\/I-7686P/87P 

2K X 4 PROM 

HM-7686P - Open Collector Outputs 
HM-7687P - "Three State" Outputs 


Features 

• eOnsMAXIMUM ADDRESS ACCESS time! 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND THREE POWER 
DOWN INPUTS. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - FOR WORST CASE n2 SEQUENCING OVER COM- 
MERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

Description 

The H1VI-7686P/87P are fully decoded high speed Schottky TTL 8192-Bit 
Field Programmable ROMs in a 2K word by 4 bit/word format with open 
collector (HM-7686P) or "Three State" (HM-7687P) outputs. These 
PROMs are available in a 20 pin DIP (ceramic or epoxy) and a 20 pin 
flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar 
PROMs. 

The HM-7686P/87P contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and Columns 
are blown prior to shipment. 

There are three power down inputs on the HM-7686P/87P which are sim- 
ilar to chip enables. The chip is enabled or disabled using the power down 
inputs where a disabled chip dissipates 30% of nominal power and the out- 
puts go to a high impedance state. The chip is powered up (enabled) when 
PD-|, PD2 and PD3 are low. 



20 

□ ^cc 

19 

Da8 

18 

11 Ag 

17 

D A10 

16 


15 

II02 

14 

I]03 

13 

!!]04 

12 

^PD2 

11 

□ PD3 


FLATPACK 


20 19 

18 



PIN NAMES 

Aq-Aio Address Inputs 
O’) - O4 Data Outputs 
PD-], PD2, PD3 Power Down Inputs 
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ABSOLUTE MAXIMUM RATINGS 


Specifications HM 7686P/87P 


Output or Supply Voltage (Operating) -0.3 to +7.0V 
Address/Enable Input Voltage 5.5V 

Address/Enable Input Current -20mA 

Output Sink Current 100mA 


Storage Temperature -650C to +1 50OC 

Operating Temperature (Ambient) -55^0 to +1250C 
Maximum Junction Temperature +1750C 


CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7686P/87P-5 (Vcc = 5.0V ±5%, Ta = O^C to +750C) 

HM-7686P/87P-2 (VqC = 5.0V ± 10%, Ta = 7550 C to +1250C) 
Typical measurements are at Ta = 250C, Vqc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IlH 

Address/Enable "1" 

- 

- 

+40 

JUA 

V|H = Vcc Max. 

IIL 

Input Current "0" 

- 

-50.0 

-250 

piA 

V|L = 0.45 V 

VIH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

V|L 

Voltage "0" 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "I" 


3.2* 

- 

V 

lOH = -2.0mA, VCC = VeC Min. 

VOL 

Voltage "0” 

■■ 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VeC Min. 

lOHE 

Output Disable "1" 

- 

- 

+40 

MA 

VOH, Vcc = Vcc Max. 

lOLE 

Current "0" 

- 

- 

-40* 

JUA 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

IlN = -18mA 

lOS 

Output Short Circuit 
Current 

-15* . 


-100* 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

120 

170 

mA 

Vcc VCC Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 
''Three State” only 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7686P/87P-5 

5V±5% 

QOC to + 750 C 


HM-7686P/87P-2 

5V ± 10% 

- 550 c to + 1250 c 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 


MIN 

TYP 

MAX 

UNITS 

TaA 

Address Access Time 

- 

45 

60 


- 

- 

80 

ns 

TpD 

Chip Power Down Access Time 

- 

30 

40 


- 

. - 

50 

- ns 

TPU 

Chip Power-Up Access Time 

- 

80 



100 


- 

- 

150 

ns 


A.C. limits guaranteed for worst case sequencing. 


CAPACITANCE: Ta = 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CINA, CINCE 

Input Capacitance 

8 

PF 

VCC = 5V, V|N = 2.0V, f = 1MHz 

COUT 

Output Capacitance 

10 

PF 

Vcc = 5 V, VOUT = 2 . 0 V, f = 1MHz 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


C F 


HM-7686RP/87RP 

2K X 4 PROM 

HIN/I-7686RP - Open Collector Outputs 
HM^7687RP - “Three State" Outputs 


Features 

• eOnsMAXIMUM ADDRESS ACCESS TIME. 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND A CHIP ENABLE INPUT. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. ASSURES 
FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENCING OVER 
COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. 

• INDUSTRY'S HIGHEST PROGRAMMING YIELD. 

• LATCHED OUTPUTS. 

• A POWER DOWN INPUT ALLOWING 70% REDUCTION IN NOMINAL POWER DIS- 
SIPATION. 

Description 

The HM-7686RP/87RP are fully decoded high speed Schottky TTL 8192-Bit 
Field Programmable ROMs in a 2K words by 4 bit/word format with open collector 
(HM-7686RP) or "Three State" (HM-7687RP) outputs. These PROMs are avail- 
able in a 20 pin DIP (ceramic or epoxy) and a 20 pin flatpack. 

All bits are manufactured storing a logical "1" (positive logic) and can be selectively 
programmed for a logical "0" in any bit position. 

Nichrome fuse technology is used on these and all other Harris Bipolar PROMs. 

The HM-7686RP/87RP contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee parametrics and 
A.C. performance. The fuses in these test rows and columns are blown prior to 
shipment. 

There is a chip enable input on the HM-7686RP/87RP. CE low enables the device. 

There is also a power down input on this device. A powered down device has 70% 
reduction in nominal power dissipation if the outputs are not latched and 50% re- 
duction in nominal. power if the outputs are latched. 

The HM-7686RP/87RP is operated in the Transparent Read Mode by holding the 
the strobe input low and the PD input low throughout the read operation. This is 
the normal read mode where the chip enable and the power down input will control 
the outputs. 

In Latched Re^d Mode, bringing the strobe input high will latch the outputs and 
the chip enable input. However, the power down input is independent of the latch 
function and can be changed while in the latched mode. If the device is disabled 
when the strobe input goes high, the outputs will be latched in the high impedance 
state. If the device is in the latched mode, the strobe input must be brought low to 
allow the outputs to respond to new address or chip enable conditions. 

The following is a summary of the functional dependencies of the operating modes: 

1. Chip enabled, transparent, powered up - normal mode where the power down 
input is effectively a chip enable with the Iqq reduction function. 

2. Chip enabled, latched, power up - this is normal latched mode where the out- 
put remains latched regardless of address and chip enable switching. 

3. Chip enabled, latched, power down - this is the powered down latched mode 
where the output data remains latched while power is reduced to 50% of its 
nominal value. If the latch strobe changes state while in this mode, the outputs 
will go to a high impedance state and power will reduce to 30% of nominal 
power. This is because the PD input becomes an effective chip enable in the 
Transparent Mode. 

4. Chip disabled, transparent, power down - this is the normal powered down 
mode where the outputs are in a high impedance state and the power is reduc- 
ed to 30% of the nominal power. 

On the following page is a table to clarify the operational interdependencies. 


Pinouts 


TOP VIEW-DIP 



TOP VIEW-FLATPACK 



PIN NAMES 
Aq-A^O Address Inputs 
O1-O4 Data Ouputs 

PD Power Down Input 
STR Strobe Input 
CE Chip Enable Input 


Logic Symbol 



01 

02 

03 
.04 
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TRUTH TABLE for HM-7686RP/87RP 


PD 

STR 

CE 

OUTPUTS 

POWER 

0 

0 

0 

Unlatched Data 

100% 

0 

0 

1 

Unlatched "Three State" 

100% 

0 

1 

0 

Latched Data 

100% 

0 

1 

1 

Latched "Three State" 

100% 

1 

0 

0 

Unlatched "Three State" 

30 % 

1 

1 

0 

Latched Data 

50 % 

1 

1 

1 

Latched "Three State" 

50 % 


Assume that the sequence of transitions is: 1) Chip Enable, 2) STR, 
3) PD, and the initial state is Unlatched Data. 


Functional Diagram 




8192 BIT 
MEMORY 
ARRAY 


OUTPUT 

BUFFER 


"|l 3 ) 
O4 


OUTPUT 

BUFFER 


|l 4 ) 

O3 


OUTPUT 

BUFFER 


|( 15 ) 

O2 






128 TRANSMISSION GATES 


Li 

1 

0 0 31 0 31 

0 3 

iJ 


OUTPUT 

BUFFER 


|( 16 ) 

Ol 
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Specifications HM-7686RP/87RP 


ABSOLUTE MAXIMUM RATINGS 


Output or Supply Voltage (Operating) -0.3 to +7.0V 
Address/Enable Input Voltage 5.5V 

Address/Enable Input Current -20mA 

Output Sink Current 100mA 


Storage Temperature 
Operating Temperature (Ambient) 
Maximum Junction Temperature 


-650C to +150OC 
-550C to +1 250C 
+1750C 


CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (White programming, follow the programming specifications.) 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7686RP/87RP-5 (Vqc = 5.0V + 5%, Ta = ooc to +75oc) 

HM-7686RP/87RP-2 (Vcc = 5.0V + 10%, Ta = -550C to +1250C) 
Typical measurements are at Ta = 250 c, Vcc = ■'■5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

tiH 

Address/Enable "1" 

- 

- 

+40 

JUA 

V|H = Vcc Max. 

IlL 

Input Current "0” 

- 

-50.0 

-250 


V|L = 0.45 V 

VIH 

Input Threshold "1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VlL 

Voltage "0” 

- 

1.5 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 


3.2* 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 

■■ 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable "1" 

- 

- 

+40 

MA 

VOH, Vcc = Vcc Max. 

lOLE 

Current "0" 

- 

- 

-40* 

MA 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15* 

-2.5 

-100* 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 


120 

170 

mA 

Vcc = Vcc Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 
*"Three State" only 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7686RP/87RP-5 
5V ± 5% 

QOC to + 750 C 

HM-7686RP/87RP-2 

5V±10% 

- 550 G to + 1250 c 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

TESTCOND. 

TaA 

Address Access Time 

- 

45 

60 

- 

- 

80 

ns 

Latched or 

TdA 

Chip Disable Access Time 

- 

30 

40 

- 

- 

50 

ns 

Transparent 

Tea 

Chip Enable Access Time 

- 

30 

40 

- 

- 

50 

ns 


Tpu 

Chip Power-Up Access Time 


80 

100 

- 

- 

150 

ns 


TaDH 

Address Hold Time 

0 

-10 

- 

0 

-10 

- 

ns 

Latched Only 

TcDH 

Chip Enable Hold Time 

10 

0 

- 

10 

0 

- 

ns 


Tsw 

Strobe Pulse Width 

30 

10 

- 

40 

10 

- 

ns 


TsL 

Strobe Latch Time 

60 

40 

- 

80 

40 

- 

ns 


Tdl 

Strobe Delatch Time 

- 

- 

40 

- 

- 

50 

ns 


TcdS 

Chip Enable Set-Up Time 

40 

- 

- 

50 

- 

- 

ns 



A.C. limits guaranteed for worst case N^ sequencing. 


CAPACITANCE: Ta == 250C 


SYMBOL 

PARAMETER 

MAXIMUM 

UNITS 

TEST CONDITIONS 

CINA, CINCE 

Input Capacitance 

8 

PF 

VCC = 5V, V|N = 2.0V, f = 1MHz 

COUT 

Output Capacitance 

10 

PF 

VCC = 5V, VOUT = 2.0V, f = 1MHz 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


JAN-0512 

512 BIT, BIPOLAR PROM 
MIL/M38510/20101 


Features 


FIELD PROGRAMMABLE 


64 WORDS/8 BITS PER WORD 


FULLY DECODED 


DTL/TTL COMPATIBLE 


55ns ACCESS TIME 


Description 


The JAN-0512 is a field programmable 64 word by 8 bit PROM. In an 
unprogrammed memory, all "Memory Elements" are short circuits so that 
logical "zeros" appear at each output bit position for any address input. 
"Electronic Programming" involves the alteration of specific "Memory 
Elements" to create logical "ones" in selected bit positions. This altera- 
tion is irreversible and cannot be accomplished under normal operating 
conditions. 



Block Diagram 


OUTPUT BUFFERS 



S'J ^S) (1"$ 

NC NC Vcc Gi G2' IC* NC 


*IC — Interniri Connaction must be left open 

NOTE: For operational condition, return pins 
11, 13, and 23 to system ground. 
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Specifications JAN-0512 


ABSOLUTE MAXIMUM RATINGS 



Supply Voltage Range 


-0.5 Vdc to 7.0 Vdc 

Input Voltage Range 

-1 .5 Vdc at -12mA to 5.5 Vdc 

Storage Temperature Range 


-650C to +150OC 

Lead Temperature (Soldering 10 Seconds) 


300OC 

Thermal Resistance, Junction-to-Gase 


JC' Case J = 30OC/w 

Output Supply Voltage 


-0.5Vdc to 7.0 VdC 

Output Sink Current 


+30mA 

Maximum Power Dissipation, Pq 


575mWdc 

Maximum Junction Temperature, Tj 


1750 c 


RECOMMENDED OPERATING CONDITIONS 


4.75 Vdc Min. to 5.25Vpc Maximum 

2.0VDC 

O.SVpc 

6 Maximum (lOmA) 
- 550 c to +I 250 C 


ELECTRICAL CHARACTERISTICS 

The electrical characteristics are as specified in the table and apply over the full recom- 
mended ambient operating temperature range, unless otherwise specified. 


■ 


NOTES; 1. When testing one E input, apply 5.25V to the other. 

2. When testing one E input, apply GND to the other. 


> 

cc 

o 

: 

lU 


SYMBOL 

TEST 

LIMITS 

UNITS 

TEST CONDITIONS 

MIN 

MAX 

VOH 

High Level Output Voltage 

2.4 


Volts 

Vcc = 4 . 75 V 

V|N = 0.8V 
lOH = -500 /LtA 

VOL 

Low Level Output Voltage 


0.45 

Volts 

VCC = 4.75V 

V|N = 2.0V 
lOL = 10mA 

V|C 

Input Clamp Voltage 


-1.5 

Volts 

VCC = 4.75V 
l|N = -12mA 

ta = 250c 

ICEXI 

Maximum Collector Cut-Off 

Current 


100 

JUA 

VCC = 5.25V 

VOH = 2.8V 

V|N = 0.8V 

ICEX2 


200 

jUA 

VCC = 5.25V 

VOH = 5.25V 

VlN = 0.8V 

IIHI 

High Level Input Current 


60 

jUA 

VCC = 5.25V 

V|N = 2.4V; 

I1H2 


100 

jUA 

VCC = 5.25V 

VlN = 5.25;© 

IIL 

Low Level Input Current 

-0.2 

-1.6 

mA 

VCC = 5.25V 

VlN =0.4V;© 

ICC 

Supply Current 


TOO 

mA 

VCC = 5.25V 

VlN =0 

tPHL 

Propagation Delay Time 

High-to-Low Level Logic 

25 

140 

ns 

VCC = 5.0V 

Cl = 30pF Min. 

Rl = 470n ±5% 

tPLH 

Propagation Delay Time 

Low-to-High Level Logic 

25 

140 

ns 


Supply Voltage 

Minimum High Level Input Voltage 
Maximum Low Level Input Voltage 
Normalized Fanout (Each Output) 
Ambient Operating Temperature Range 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 



HM-6312/6312A 

CMOS ROM 
1024 Word x 12 Bit 


Features 


Pinout 


• HM-6100 COMPATIBLE 

• LOW POWER - TYPICAL <5.0iLiW STANDBY 

• 4-11 VOLT VCC OPERATION 

• HIGHSPEED 

• STATIC OPERATION 

Description 

The HM-6312 and HM-6312A are high speed, low power, silicon gate 
CMOS static ROM's, organized 1024 words by 12 bits. In all static states 
these units exhibit the microwatt power requirements typical of CMOS. 
The basic part operates at 4 - 7 volts with a typical 5 volt 25^0 access 
time of 350ns. Higher operating voltages, 4-11 volts, are available with 
the A version. Signal polarities and functions are specified for interfacing 
with the HM-6100 Microprocessor. 


TOP VIEW - DIP 



VCC 

G 

DX11 

DX10 

0X9 

DX8 

DX7 

DX6 

DX5 


Operation 


Addresses and data out are multiplexed on 12 lines, DXO - DX11. Ad- DX - Address Input and Data Out 

dresses are loading into an on chip register by falling edge of CE. Data E - Chip Enable 

out, corresponding to the latched address, is enabled when CE, OEL and G - Output Enable 

OEH are true. The RSEL output defines an area in the 4096 word ad- q _ Output Enable 

dressing space dedicated to RAM. It can be programmed by DXO, DX1, p _ pjeid Select 

DX2 and DX3. This output eliminates a four bit register and decoder for 

the high order address bits to select RAM. 
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Specifications HM-6312A-2/HM-6312A -9 

ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

+12.0V 

Applied Input or Output Voltage 

GND -0.3V to VCC + 0.3V 

Storage Temperature Range 

-65oCto +150OC 

Operating Temperature Range 


Industrial-9 

-40OC to +850C 

IVIilitary-2 

-55oCto +1250C 


ELECTRICAL CHARACTERISTICS VCC - 10 ± 5% 


D.C. 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

VIH 

Logical "1" Input Voltage 

70% VCC 



V 


VIL 

Logical "0" Input Voltage 



20% VCC 

V 


IIL 

Input Leakage 

-1.0 


+1.0 

jUA 

0V<VIN<VCC 

VOH 

Logical "1" Output Voltage 

VCC -0.1 



V 

IOUT = 0 

VOL 

Logical "0" Output Voltage 



GND + .01 

V 

IOUT = 0 

10 

Output Leakage 

-1 .0 


1.0 

jlA 

0V< VO <VCC 

ICCSB 

Standby Supply Current 



800 

JUA 

VIN = 0 or VCC 

ICCOP 

Operating Current^ 



10 

mA 

f = 1MHz, 10 = 0 

Cl 

Input Capacitance* 


5.0 

7.0 

PF 

Vi = VCC or GND 

CIO 

I/O Capacitance* @ 


6.0 

10.0 ' 

PF 



*Guaranteed and sampled, but not 100% tested. 



CO 

X ' 



See Switching Waveforms page 3-9 




INDUSTRIAL 

MILITARY 



SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

MAX 

UNITS 

TEST CONDITIONS (D 

TELQV 

Access Time From E 


200 


220 

ns 

VCC = 10 + 5% 

TGHQV 

Output Enable Time 


160 


175 

ns 



TGLQZ 

Output Disable Time 


160 


175 

ns 



TEHEL 

Strobe Pos. Pulse Width 

125 


140 


ns 



TELEL 

Cycle Time 

325 


360 


ns 



TAVEL 

Address Set-Up Time 

30 


35 


ns 



TELAX 

Address Hold Time 

55 ■ 


60 


ns 



TELFV 

Propagation to F 


100 


110 

ns 




NOTES; (T) Operating Supply Current (ICCOP) is proportional to operating frequency, example typical ICCOP = lOmA/MHz. 
@ Capacitance sampled and guaranteed - not 100% tested. 

(3) A.C. test conditions: Inputs - TRise = TFall = 20ns; Outputs - ITTL Load and 50pF. 
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Specifications HM-6312-2/HM-6312-9 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

+8 .OV 

Applied Input or Output Voltage 

GND -0.3V to VCC + 0.3V 

Storage Temperature Range 

-650C to +150OC 

Operating Temperature Range 


Industrial-9 

-40OC to +850C 

Military-2 

-550Cto +1250C 


ELECTRICAL CHARACTERISTICS VCC = 5 ± 10% 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

VIH 

Logical “1" Input Voltage 

70% VCC 



V 

' 

VIL 

Logical "0" Input Voltage 



20% VCC 

V 


ML 

Input Leakage 

-1.0 


+1.0 

MA 

0V<VIN<VCC 

VOH 

Logical "1" Output Voltage 

VCC -0.1 



V 

lOUT = 0 

VOL 

Logical "0" Output Voltage 



GND + .01 

V 

IOUT = 0 

10 

Output Leakage 

-1 .0 


1.0 

JUA 

0V< VO <VCC 

ICCSB 

Standby Supply Current 



100 

jUA 

VI = Oor VCC 

ICCOP 

Operating Current (l) 



5 

mA 

f = 1MH2, 10 = 0 

Cl 

Input Capacitance* @ 


5.0 

7.0 

PF 

VI = VCC or GND 

CIO 

I/O Capacitance* @ 


6.0 

10.0 

PF 



‘Guaranteed and sampled, but not 100% tested. 



A.C. 


See Switching Waveforms page 3-9 



INDUSTRIAL 

MILITARY 



SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

MAX 

UNITS 

TEST CONDITIONS (3) 

TELQV 

Access Time From E 


510 


560 

ns 

VCC = 5 + 10% 

TGHQV 

Output Enable Time 


290 


320 

ns 



TGLQZ 

Output Disable Time 


290 


320 

ns 



TEHEL 

Strobe Pos. Pulse Width 

260 


285 


ns 



TELEL 

Cycle Time 

770 


845 


ns 



TAVEL 

Address Set-Up Time 

75 


85 


ns 



TELAX 

Address Hold Time 

120 


135 


ns 



TELFV 

Propagation to F 


220 


240 

ns 




NOTES: ^ Operating Supply Current (ICCOP) is proportional to operating frequency, example typical ICCOP = 5mA/MHz. 
@ Capacitance sampled and guaranteed - not 100% tested. 

@ A.C. test conditions: Inputs - TRise = TFall = 20ns; Outputs - ITTL Load and 50pF. 
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Specifications HM’6312C-9 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

+8 .OV 

Applied Input or Output Voltage 

GND -0.3V to VCC + 0.3V 

Storage Temperature Range 

-650Cto +150OC 

Operating Temperature Range 

-40OC to +850C 


ELECTRICAL CHARACTERISTICS VCC = 5 ± 10% 


D.C. 


A.C. 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

VIH 

Logical "1" Input Voltage 

70% VCC 



V 


VIL 

Logical "0" Input Voltage 



20% VCC 

V 


IIL 

Input Leakage 

-10 


+10 

JUA 

0V< VIN<VCC 

VOH 

Logical "1" Output Voltage 

VCC -.01 



V 

IOUT = 0 

VOL 

Logical "0" Output Voltage 



GND + .01 

V 

IOUT = 0 

10 

Output Leakage 

-10 


+10 

jUA 

OV<VO<VCC 

ICCSB 

Standby Supply Current 



500 

JUA 

VI = Oor VCC 

ICCOP 

Operating Current^ 



5 

mA 

f = 1MHz, 10 = 0 

Cl 

Input Capacitance* @ 


5.0 

7.0 

PF 

VI = VCC or GND 

CIO 

I/O Capacitance* (?) 


6.0 

10.0 

PF 



*Guaranteecl and sampled, but not 100% tested. 



See Switching Waveforms page 3-9 



INDUSTRIAL 



SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

MAX 

UNITS 

TEST CONDITIONS (3) 

TELQV 

Access Time From E 


640 



ns 

VCC = 5 + 10% 

TGHQV 

Output Enable Time 


390 



ns 



TGLQZ 

Output Disable Time 


390 



ns 



TEHEL 

Strobe Pos. Pulse Width 

300 




ns 



TELEL 

Cycle Time 

, 940 




ns 



TAVEL 

Address Set-Up Time 

75 




ns 



TELAX 

Address Hold Time 

140 




ns 



TELFV 

Propagation to F 

, 1 

250 



ns 




NOTES: ^ Operating Supply Current (ICCOP) is proportional to operating frequency, example typical ICCOP = 5mA/MHz. 
Capacitance sampled and guaranteed - not 100% tested. 

@ A.C. test conditions; Inputs - TRise = TFall = 20ns; Outputs - ITTL Load and 50pF. 
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HM-6388 

8192 X 8 CMOS ROM 


Features 


Pinout 


• 8K WORD BY 8 BIT MEMORY 

• MASK PROGRAMMED, NON-VOLATILE 

• QUICK ACCESS OVER Ml L TEMP SBOnsec MAX 

• LOW STANDBY CURRENT OVER MIL TEMP lOOjUA MAX 

• SINGLE 5V POWER SUPPLY 

« ONCHiP ADDRESS REGISTERS 

• COMPACT 24 PIN PACKAGE 


PINOUT LIKE HM-6389 FOR EASY UPGRADE 
TTL COMPATIBLE INPUT/OUTPUT 

MILITARY, INDUSTRIAL AND COMMERCIAL TEMPERATURE RANGES 


Description 


TOP VIEW 




The HM-6388 is a mask programmed Read Only Memory featuring quick 
access and extremely low power consumption. The 6388 contains internal 
address registers to allow simple implementation in common bus systems. 
Because of the similarity of pinouts a system utilizing this device can be 
easily modified to use the HM-6389 for added control flexibility. 

Because of the large memory matrix, 65,536 bits, this device can be used 
for non-volatile storage of operating systems, control stores, assemblers, 
compilers, loaders, editors, high accuracy look up tables, and a vast num- 
ber of other unique and otherwise unsatisfied applications. 


Logic Symbol 


+VCC 


E 

AO 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10 

An 

A12 



QO 

Q1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 
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Functional Diagram 



LATCHED ADDRESS REGISTER LATCH ON RISING L 

GATED DECODERS GATE ON RISING G 

THREE STATE DRIVERS ACTIVE WHEN A = HIGH 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION or HARRIS CORPORATION 




HM-6389 

8192 X 8 CMOS ROM 


Features 


Pinout 


• 8K WORD BY 8 BIT MEMORY 

• MASK PROGRAMMED, NON-VOLATILE 

• QUICK ACCESS OVER MIL TEMP 550nsec MAX 

• LOW STANDBY CURRENT OVER MIL TEMP 100// A MAX 

• SINGLE 5V POWER SUPPLY 

• ON CHIP ADDRESS REGISTERS 


INTERNAL PLA FOR RAM FIELD SELECT OUTPUT 
CHIP SELECT POLARITY OPTIONS 
CHIP SELECT LATCHED/UNLATCHED OPTIONS 
DATA OUTPUT LATCHED/NONLATCHED OPTIONS 
TTL COMPATIBLE INPUT/OUTPUT 

MILITARY, INDUSTRIAL AND COMMERCIAL TEMP. RANGES 


Description 


TOP VIEW 



Logic Symbol 



The HM-6389 is a mask programmed Read Only Memory featuring quick 
access and extremely low power consumption. The HM-6389 contains 
internal address registers for ease of use in common bus systems. In ad- 
dition to the 65,536 bit (6K) user defined memory matrix, there are a 
variety of user defined control options. 

These options include a Programmable Logic Array (PLA) for RAM field 
select allowing internal address decoding for RAM over ROM overlay 
memory array applications. The polarity of the RAM Field Select output 
is also an user option. The chip select inputs are individually definable to 
be active high or low, and to be latched by chip enable or nonlatched. 
This feature can be used to eleminate address decoding for arrays as large 
as 64K words. Another user defined option determines whether the data 
outputs will be latched by the chip enable (E), or is nonlatched mode is 
chosen, the chip enable signal is used to disable the three state output 
drivers. 


Because of the large data storage matrix and the versatility of the control 
options, this device can be used for non-volitile storage of operating 
systems, assemblers, compilers, loaders, editors, high accuracy look up 
tables, and a wide variety of otherwise unsatisfied applications. 


E SH-VCCS2 S3 



GND 
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Functional Diagram 


A0< 

A1< 

A2< 

A3< 

A4< 

A5< 

A6( 

A7< 


LATCHED 
ADDRESS 
I REGISTER 




GATED 

ROW 

DECODER 






256 


256 x 256 
(64K BIT) 
MEMORY 
MATRIX 


A8 
A9 

AIOOH 
All 
A120H 


A 

LATCHED L 
ADDRESS 
REGISTER U 
A 


:<«[>■ 


SI POLARITY 
OPTION m 




LATCH 


S2 POLARITY p- 

OPTION L 


S2< 


^ r~T — • d| 

LATCH 

i>M> n 

n 

L_ 



S3 POLARITY __ 

OPTION |l 


S3 




LATCH 


+VCC 


PLA ADDRESS 
INPUTS FROM 
LATCHED 
ADDRESS 
REGISTER 
OUTPUTS 


PLA OPTIONS 


LA11- 


32 < 


32 '132 


<132 


32 


32 


GATED 

COLUMN 

DECODER 


OUTPUT CONTROL 
OPTION 


■5^ 


FLIP 

FLOP 


+VCC< 


SI LATCH 
OPTION 


S2 LATCH 
OPTION 


S3 LATCH 
OPTION 


LA11 

LA12 


LA12- 

LA13- 


=vj 


LA13- 


D 


PLA FOR 
RAM FIELD SELECT 


r 


PLA DISABLE 
OPTION 


8 BIT 
DATA 
LATCH 




u 




> 


QO 

>Q1 

>Q2 

>Q3 

>Q4 

• 05 

• 06 

>07 


RAM FIELD SELECT 
POLARITY OPTION 

-♦ 




LATCHED ADDRESS REGISTERS 
LATCH ON RISING EDGE OF L 

GATED DECODERS GATE ON 
RISING EDGE OF G 

DATA LATCH ON FALLING L 

WHEN L = HIGH DATA PASSES THRU 

SELECT LATCHES LATCH ON 
RISING EDGE OF L 


THREE STATE OUTPUTS ACTIVE IF A = HIGH 


ALL SWITCHES ILLUSTRATE USER DEFINED MASK PROGRAMMED OPTIONS. ONCE 
MANUFACTURED ALL OPTIONS ARE INTERNALLY FIXED AND CAN NOT BE CHANGED. 
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Harris Semt(<o.n?l^ptor 






Harris Semiconductor 




SEMICONDUCTOR 
PRODUCTS DIVISION 


A DIVISION OF HARRIS CORPORATION 


HM-6501 

256 X 4 CMOS RAM 


Features 


Pinout 


• LOW STANDBY POWER 55^lW MAX 

• LOW OPERATING POWER 22mW/MHz MAX 

• FAST ACCESS TIME . w . . . . 220nsec MAX 

• DATA RETENTION VOLTAGE 2.0 VOLTS MIN. 

• TTL COMPATIBLE IN/OUT 


• HIGH OUTPUT DRIVE - 2 TTL LOADS 

• HIGH NOISE IMMUNITY 

• ON CHIP ADDRESS REGISTERS 

• THREE STATE OUTPUTS 

• EASY MICROPROCESSOR INTERFACING 

• LATCHED OUTPUTS 

• MILITARY AND INDUSTRIAL TEMPERATURE RANGES 

Description 

The HM-6501 is a 256 by 4 static CMOS RAM fabricated using self- 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for address and data outputs allowing ef- 
ficient interfacing with microprocessor systems. The data output buffers 
can be forced to a high impedance state for use in expanded memory 
arrays. 

The HM-6501 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 


TOP VIEW 

A3 
A2 
A1 
AO 
A5 
A6 
A7 
GND 
DO 
QO 
D1 

A -ADDRESS INPUT S - CHIP SELECT 

^-CHIP ENABLE D- DATA INPUT 

W-WRITE ENABLE Q- DATA OUTPUT 

G -OUTPUT ENABLE 


Logic Symbol 


E3 

Us 

C6 

da 

Us 

C’O 

Cu 


3 vcc 

3 A4 

3 w 
De 

Ds 
3Q3 
3d3 
3Q2 
3 D2 

jQI 


E vcc W 




Functional Diagram 
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Specifications HM 6S01B-2/HM-6501B-9 


ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGE 


Supply Voltage -VCC 

+8.0V 

Operating Supply Voltage -VCC 




Military (-2) 

4.5V to 5.5V 

Applied Input or Output Voltage 

GND -0.3V 

Industrial (-9) 

4.5V to 5.5V 


VCC +0.3V 

Operating Temperature 


Storage Temperature -65oC to +1 BO^C 

Military (-2) 

-550C to+1250C 

• 


Industrial (-9) 

-40OC to +850C 


ELECTRICAL CHARACTERISTICS 




TEMP. & VCC = 
OPERATING 
RANGE 

TEMP. = 250C 0 
VCC = 5.0V 


TEST 

CONDITIONS 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNITS 

ICCSB 

Standby Supply Current 


10 

1(+250C) 


0.1 

1 

il/K 

10 = 0 

VI = VCC or GND 

ICCOP 

Operating Supply Current ® 


4 


1.5 

2.5 

mA 

f = 1MHz, 10 = 0 

VI = VCC or GND 

ICCDR 

Data Retention Supply Current 


10 


0.01 

1 

llA 

VCC = 3.0, 10 = 0 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 

1.4 


V 


II 

Input Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

jUA 

GND VI < VCC 

lOZ 

Output Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

ILIA 

GND VO VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +o;3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

lOL = 3.2mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -0.4mA 

Cl 

Input Capacitance ® 


6 


4 

6 

PF 

VI = VCC or GND 
f = 1MHz 

CO 

Output Capacitance (D 


10 


6 

10 

PF 

VO = VCC or GND 
f=1MHz 

TELQV 

Chip Enable Access Time 


220 


120 

170 

ns 

® 

TAVQV 

Address Access Time 


220 


110 

170 

ns 

0 

TSHQX 

Chip Select Output Enable Time 


130 


50 

90 

ns 

0 

TGLQX 

Output Enable Output Enable Time 


130 


50 

90 

ns 

‘ 0 

TSLQZ 

Chip Select Output Disable Time 


130 


50 

90 

ns,. 

; 0 

TGHQZ 

Output Enable Output Disable Time 


130 


50 

90 

ns 

: © 

TELEH 

Chip Enable Pulse Negative Width 

220 


170 

120 


ns 

■ 0 

TEHEL 

Chip Enable Pulse Positive Width 

100 


70 

50 


ns 

. 0 

TAVEL 

Address Setup Time 

0 


0 

-10 


ns 

0 

TELAX 

Address Hold Time 

40 


30 

20 


ns 

© 

TDVWH 

Data Setup Time 

100 


80 

50 


ns 

0 

TWHDX 

Data Hold Time 

0 


0 

-10 


ns 

0 

TWLSL 

Chip Select Write Pulse Setup Time 

120 


100 

60 


ns 

0 

TWLEH 

Chip Enable Write Pulse Setup Time 

120 


100 

60 


ns 

0 

TSHWH 

Chip Select Write Pulse Hold Time 

120 


100 

60 


ns 

0 

TELWH 

Chip Enable Write Pulse Hold Time 

120 


100 

60 


ns 

0 

TWLWH 

Write Enable Pulse Width 

120 


100 

60 


ns 

' 0 

TELEL 

Read or Write Cycle Time 

320 


240 

170 


ns 

0 


NOTES: 


1 . All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at 1/2 VCC. 
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Harris Semiconductor 


Specifications HM-6501-2/HM-6501-9 


ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGE 


Supply Voltage -VCC 

+8.0V 

Operating Supply Voltage -VCC 
Military (-2) 

4.5V to 5.5V 

Applied Input or Output Voltage 

GND -0.3V 
VCC +0.3V 

Industrial (-9) 

Operating Temperature 

4.5V to 5.5V 

Storage Temperature -650C to +150OC 

Military (-2) 

Industrial (-9) 

-550C to+1250C 
-40OC to +850C 


ELECTRICAL CHARACTERISTICS 


D.C. 





TEMP. & VCC = 








OPERATING 

TEMP. = 250C Ci) 





RANGE 

VCC = 5.0V 


TEST 

CONDITIONS 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNITS 

ICCSB 

Standby Supply Current 


10 


1.0 

1 

iUA 

10 = 0 


Operating Supply Current® 


1 (+2500 





VI = VCC or GND 

ICCOP 


4 


1.5 

2.5 

mA 

f = 1MHz, 10 = 0 

VI = VCC or GND 


ICCDR 

Data Retention Supply Current 


10 


0.1 

1 

IJLA 

VCC = 3.0, 10 = 0 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 

1.4 


V 


II 

Input Leakage Current 

-1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

jOA 

GND < VI < VCC 

lOZ 

Output Leakage Current 

-1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

A/A 

GND VO VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +0.3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

lOL = 3.2mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -0.4mA 

Cl 

Input Capacitance® 


6 


4 

6 

PF 

VI = VCC or GND 
f = 1MHz 

CO 

Output Capacitance (§) 

■ 

10 


6 

10 

. 

PF 

VO = VCC or GND 
f=1MHz 

TELQV 

Chip Enable Access Time 


300 


160 

240 

ns 

® 

TAVQV 

Address Access Time 


300 


150 

240 

ns 

@ 

TSHQX 

Chip Select Output Enable Time 


150 


60 

120 

ns 

® 

TGLQX 

Output Enable Output Enable Time 


150 


60 

120 

ns 

0 

TSLQZ 

Chip Select Output Disable Time 


150 


60 

120 

ns 

0 

TGHQZ 

Output Enable Output Disable Time 


150 


60 

120 

ns 

0 

TELEH 

Chip Enable Pulse Negative Width 

300 


240 

160 


ns 

0 

TEHEL 

Chip Enable Pulse Positive Width 

100 


70 

50 


ns 

0 

TAVEL 

Address Setup Time 

0 


0 

-10 


ns 

0 

TELAX 

Address Hold Time 

50 


40 

30 


ns 

® 

TDVWH 

Data Setup Time 

150 


120 

100 


ns 

0 

TWHDX 

Data Hold Time 

0 


0 

-10 


ns 

0 

TWLSL 

Chip Select Write Pulse Setup Time 

180 


150 

120 


ns 

0 

TWLEH 

Chip Enable Write Pulse Setup Time 

180 


150 

120 


ns 

0 

TSHWH 

Chip Select Write Pulse Hold Time 

180 


150 

120 


ns 

0 

TELWH 

Chip Enable Write Pulse Hold Time 

180 


150 

120 


ns 

0 

TWLWH 

Write Enable Pulse Width 

180 


150 

120 


ns 

0 

TELEL 

Read or Write Cycle Time 

400 


310 

210 


ns 

0 


NOTES: 1. 

2 . 

3. 

4. 


All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC Test Conditions; Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at 1/2 VCC. 
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Specifications HM,'6501-5 


ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGE 


Supply Voltage -VCC 

+8.0V 

Operating Supply Voltage -VCC 




Commercial 

4.75V to 5.25V 

Applied Input or Output Voltage 

GND -0.3V 
VCC +0.3V 

Operating Temperature 


Storage Temperature -659C to +150OC 

Commercial 

OOC to 750 c 


ELECTRICAL CHARACTERISTICS 




TEMP. & VCC = 
OPERATING 
RANGE 

TEMP. = 250 c ® 
VCC = 5.0V 


TEST 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

ICCSB 

Standby Supply Current 


100 


10 

100 


16 = 0 

VI = VCC or GND 

ICCOP 

Operating Supply Current ® 


4 


1.5 

2.5 

mA 

f = 1MHz, 10 = 0 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 



V ' 


II 

Input Leakage Current 

- 1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

MA 

GND < VI ^ VCC 

lOZ 

Output Leakage Current 

- 1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

MA 

GND VO VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +0.3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

lOL = 1.6mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -0.2mA 

Cl 

Input Capacitance (D 


6 


4 

6 

PF 

VI = VCC or GND 
f = 1MHz 

CO 

Output Capacitance ® 


10 


6 

10 

PF 

VO = VCC or GND 
f = 1MHz 

TELQV 

Chip Enable Access Time 


350 


200 

300 

ns 

@ 

TAVQV 

Address Access Time 


360 


200 

310 

ns 

0 

TSHQX 

Chip Select Output Enable Time 


180 


80 

160 

ns 

0 

TGLQX 

Output Enable Output Enable Time 


180 


80 

160 

ns 

0 

TSLQZ 

Chip Select Output Disable Time 


180 


80 

160 

ns 

0 

TGHQZ 

Output Enable Output Disable Time 


180 


80 

160 

ns 

0 

TELEH 

Chip Enable Pulse Negative Width 

350 


300 

200 


ns 

0 

TEHEL 

Chip Enable Pulse Positive Width 

150 


130 

90 


ns 

0 

TAVEL 

Address Setup Time 

10 


10 

0 


ns 

0 

TELAX 

Address Hold Time 

70 


50 

40 


ns 

0 

TDVWH 

Data Setup Time 

170 


140 

120 


ns 

0 

TWHDX 

Data Hold Time 

0 


0 

-10 


ns 

* @ 

TWLSL 

Chip Select Write Pulse Setup Time 

210 


170 

150 


ns 

0 

TWLEH 

Chip Enable Write Pulse Setup Time 

210 


170 

150 


ns 

0 

TSHWH 

Chip Select Write Pulse Hold Time 

210 


170 

150 


ns 

0 

TELWH 

Chip Enable Write Pulse Hold Time 

210 


170 

150 


ns 

0 

TWLWH 

Write Enable Pulse Width 

210 


170 

150 


ns 

0 

TELEL 

Read or Write Cycle Time 

500 


430 

290 


ns 

0 


O 

■«-» 

o 

3 

T3 

C 

o 

E 

0 

CO 


>- 

a 

o 


NOTES: 


1 . All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at1/2VCC. 
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Harris 





Harris Semiconductor 



HM-6503 

2048 X 1 CMOS RAM 


Features 


Pinout 



• LOW POWER STANDBY «1mWMAX. 

• LOW POWER OPERATION 35mW/MHz MAX. 

• EXTREMELY LOW SPEED POWER PRODUCT 

• DATA RETENTION @ 2.0V MIN. 

• TTL COMPATIBILITY INPUT/OUTPUT 

• THREE STATE OUTPUT 

• FAST ACCESS TIME 300nsec MAX. 


• INDUSTRIAL OR COMMERCIAL TEMPERATURE RANGE 

• 18 PIN PACKAGE FOR HIGH DENSITY 

• ON CHIP ADDRESS REGISTER 

• PINOUT ALLOWS UPGRADE TO 6504 

Description 

The HM-6503 is a 2048 x 1 static CMOS RAM fabricated using self align- 
ed silicon gate technology. The device utilizes synchronous circuitry to 
achieve high performance and low power operation. 

On chip latches are provided for addresses, data input and data output 
allowing efficient interfacing with microprocessor systems. The data out- 
put can be forced to a high impedance for use in expanded memory arrays. 

The HM-6503 is a truly static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 

The HM-6503 is supplied in two versions, the HM-6503H and the HM- 
6503L. The H or L is used to designate the logic level to be connected to 
the Y input. If a HM-6503H is procured the user must connect the Y in- 
put to VCC in the system. If a HM-6503L is used the Y input must be 
connected to system ground. 


TOP VIEW 


AOC 


J 

18 

Uvcc 

Ai: 

2 

17 

]a6 

A2II 

3 

16 

I1a7 

A3C 

4 

15 

]]A8 

aaL 

5 

14 

pv 

abL 

6 

13 

3a9 

qC 

7 

12 

]aio 

wQ 

B 

1 1 

pD 

gndC 

9 

10 

01 


Logic Symbol 



A— Address Input 
E — Chip Enable 
W—Write Enable 
D — Data Input 
Q— Data Output 
Y— Hard Wired Input 


GND 


Functional Diagram 



“SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE” 
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Specifications HM -6 5 03-9 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Supply Voltage — VCC +8.0V 

Operating Supply Voltage 


Input or Output Voltage Applied GND -0.3V 

to VCC +0.3V 

Industrial (-9) 

4.5V to 5.5V 

Storage Temperature -65oC to +150OC 

Operating Temperature 



Industrial (-9) 

-40OC to +850C 


ECTRICAL CHARACTERISTICS 


TEMP.& VCC* 
OPERATING 
RANGE 


TEMP-250C® 
VCC - 5.0V 


SYMBOL PARAMETER MIN 

ICCSB Standby Supply Current 

ICCOP Operating Supply Current (D 

ICCDR Data Retention Supply Current 

VCCDR Data Retention Supply Voltage 2.0 

'll Input Leakage Current -1.0 

lOZ Output Leakage Current -1.0 

VIL Input Low Voltage -0.3 

VIH Input High Voltage '^*^2 0 

VOL Output Low Voltage 

VOH Output High Voltage 2.4 

Cl Input Capacitance® 

CO Output Capacitance ® 

TELQV Chip Enable Access Time 

TAVQV Address Access Time 

TELQX Chip Enable Output Enable 

Time 

TEHQZ Chip Enable Output Disaole 

Time 

TELEH Chip Enable Pulse Negative 300 

Width 

TEHEL Chip Enable Pulse Positive 120 

Width 

TAVEL Address Setup Time 20 

TELAX Address Hold Time 50 

TWLWH Write Enable Pulse Width 80 

TWLEH Write Enable Pulse Setup Time 200 

TWLEL Early Write Pulse Setup Time 0 

TWHEL Write Enable Read Mode 0 

Setup Time 

TELWH Early Write Pulse Hold Time 80 

TDVWL Data Setup Time 0 

TDVEL Early Write Data Setup Time 0 

TWLDX Data Hold Time 80 

TELDX Early Write Data Hold Time 80 

TELWL Early Write Output Hi-Z Time 0 

TQVWL Data Valid to Write Time 0 

TELEL Read or Write Cycle Time 420 


MAX 

MIN 

TYP 

MAX 

UNITS 

50 


0:i 

10 

pA 

7 


5 

6 

mA 

25 


0.01 

5 

pA 


2.0 

1.4 


V 

+1.0 

-0.5 

0.0 

+0.5 

PA 

+1.0 

-0.5 

0.0 

+0.5 

pA 


-0.3 2.0 1.5 

2.5 2J0 5.3 

0.25 0.35 

3.5 4.0 

5.0 8.0 


6.0 10.0 pF 

170 250 ns 

170 270 ns 


TEST 

CONDITIONS 

10 = 0 

VI = VCC or GND 

f = 1MHz. 10 = 0 
VI = VCC or GND 

10 = 0 VCC = 3.0 
VI = VCC or GND 

GND<VI<VCC 

GND<VO<VCC 


10 = 2.0mA 
10 = -1.0mA 

f=1MHz 

VI = VCC or GND 

f = 1MHz 
VO=VCCor GND 


NOTES; 1 . All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example; Typical ICCOP = 5m A/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC test conditions; Inputs - TRISE = TFALL = 20nsec; Output — 1 TTL load and 50pF; All timing measured at Vi VCC. 
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Harris Semiconductor 



Harris Semiconductor 


Specifications HM-6503-5 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Supply Voltage — VCC +8.0V 

Operating Supply Voltage 


Input or Output Voltage Applied GND -0.3V 

Commercial 

4.75V to 5.25V 

to VCC +0.3V 

Operating Temperature 


Storage Temperature -GS^C to +150OC 

Commercial 

OOC to +750C 


ELECTRICAL CHARACTERISTICS 


D.C. 



A.C. 




TEMP. & VCC • 
OPERATING 
RANGE 


TEMP= 250C® 
VCC = 5.0V 


TEST 

CONDITIONS 

SYMBOL 

PARAMETER 

MIN 

MAX 


MIN 

TYP 

MAX 

UNITS 

ICCSB 

Standby Supply Current 


500 



100 

500 

jUA 

10 = 0 

VI = VCC or GND 

ICCOP 

Operating Supply Current ® 


7 



5 

6 

mA 

f = 1MHz, 10 = 0 

VI = VCC or GND 

11 

Input Leakage Current 

-10.0 

+ 10.0 


-7.0 

±0.5 

+7.0 

pA 

GND<VI <VCC 

lOZ 

Output Leakage Current 

-10.0 

+ 10.0 


-7.0 

±0.5 

+ 7.0 

pA 

GND<VO<VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 


-0.3 

2.0 

1.5 

V 


VIH 

Input fHigh Voltage 

VCC 

-2.0 

VCC 

+0.3 


2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 



0.25 

0.35 

V 

10 = 1.6mA 

VOH 

Output High Voltage 

2.4 



3.5 

4.0 


V 

10 = -0.4mA 

Cl 

Input Capacitance ® 


8.0 



5.0 

8.0 

pF 

f = 1MHz 

VI = VCC or GND 

CO 

Output Capacitance ® 


10.0 

. 


6.0 

10.0 

PF 

f = 1MHz 

VO = VCC or GND 

TELQV 

Chip Enable Access Time 

" 1 

350 



200 

300 

ns 

® 

TAVQV 

Address Access Time 


370 



200 

320 

ns 

0 

TELQX 

Chip Enable Output Enable 
Time 


100 



50 

80 

ns 

0 

TEHQZ 

Chip Enable Output Disable 
Time 


100 



50 

80 

ns 

0 

TELEH 

Chip Enable Pulse Negative 
Width 

350 



300 

200 


ns 

0 

TEHEL 

Chip Enable Pulse Positive 
Width 

150 



120 

100 


ns 

0 

TAVEL 

Address Setup Time 

20 



20 

0 


ns 

0 

TELAX 

Address Hold Time 

50 



50 

20 


ns 

0 

TWLWH 

Write Enable Pulse Width 

100 



80 

60 


ns 

0 

TWLEH 

Write Enable Pulse Setup Time 

250 



200 

100 


ns 

0 

TWLEL 

Early Write Pulse Setup Time 

.0 



0 

-10 


ns 

0 

TWHEL 

Write Enable Read 

Setup Time 

0 



0 

-10 


ns 

0 

TELWH 

Early Write Pulse Hold Time 

100 



80 

60 


ns 

0 

TDVWL 

Data Setup Time 

30 



20 

0 


ns 

0 

TDVEL 

Early Write Data Setup Time 

30 



20 

0 


ns 

0 

TWLDX 

Data Hold Time 

100 



80 

60 


ns 

0 

TELDX 

Early Write Data Hold Time 

100 



80 

80 


ns 

0 

TELWL 

Early Write Output Hi-Z Time 

0 



0 

-10 


ns 

0 

TQVWL 

Data Valid to Write Time 

0 



0 

0 


ns 

0 

TELEL 

Read or Write Cycle Time 

500 



420 

300 


ns 

0 


NOTES: 1. 

2 . 

3. 

4. 


All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example; Typical ICCOP = 5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC test conditions: Inputs — TRISE = TFALL = 20nsec; Output — 1 TTL load and 50pF; All timing measured at Vi VCC. 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HM-6504 

4096 X 1 CMOS RAM 


Features 


LOW POWER STANDBY « ImW MAX. 

LOW POWER OPERATION 35mW/MHz MAX. 

EXTREMELY LOW SPEED POWER PRODUCT 

DATA RETENTION @ 2.0V MIN. 

TTL COMPATIBLE INPUT/OUTPUT 
THREE-STATE OUTPUT 
STANDARD JEDEC PINOUT 

FAST ACCESS TIME SOOnsecMAX. 

MILITARY TEMPERATURE RANGE 
INDUSTRIAL TEMPERATURE RANGE 
18 PIN PACKAGE FOR HIGH DENSITY 
ON CHIP ADDRESS REGISTER 


Description 

The HM-6504 is a 4096 x 1 static CMOS RAM fabricated using self 
aligned silicon gate technology. The device utilizes synchronous circuitry 
to achieve high performance and low power operation. 

On chip latches are provided for addresses, data input and data output 
allowing efficient interfacing with microprocessor systems. The data 
output can be forced to a high impedance for use in expanded memory 
arrays. 

The HM-6504 is a truly static RAM and may be maintained in any state 
for an indefinite period of time. 

Data retention supply voltage and supply current are guaranteed over 
temperature. 


Pinout 

TOP VIEW 



Logic Symbol 



A — Address Jnput 
Chip Enable 
W - Write Enable 
0 — Data Input 
Q - Data Output 


o 

3 

C 

o 

o 

£ 

0 

CO 

(0 


Functional Diagram 



“SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE” 
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EMORY 


















Harris Semiconductor 


Specifications HM 6504-2/HM-6504-9 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Supply Voltage — VCC +8.0V 

Input or Output Voltage Applied GND -0.3V 

to VCC +0.3V 

Storage Temperature -650C to +150OC 

Operating Supply Voltage 
Military (-2) 

Industrial (-9) 

Operating Temperature 

Military (-2) 

Industrial (-9) 

4.5V to 5.5V 
4.5V to 5.5V 

-550Ct0+1250C 

-40oCto+85oC 



EtECTRtCAL CHARACTERISTICS 


TEMP. & VCC » 
OPERATING 
RANGE 


TEMP-250C® 
VCC - 5.0V 











SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

ICCSB 

Standby Supply Current 


50 


0.1 

10 

fiA 

10 = 0 

VI = VCC or GND 

ICCOP 

Operating Supply Current @ 


7 


5 

6 

mA 

f = 1MHz. 10 = 0 

VI = VCC or GND 

ICCDR 

Data Retention Supply Current 


25 


0.01 

5 

ma 

10 = 0 VCC = 3.0 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 

1.4 


V 


II 

Input Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

FA 

GND<VI<VCC 

lOZ 

Output Leakage Current 

-1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

FA 

GND<VO<VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC 

-2.0 

VCC 

+0.3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.25 

0.35 

V 

10 = 2.0mA 

VOH 

Output High Voltage 

2.4 


3.5 

4.0 


V 

10 = -1.0mA 

Cl 

Input Capacitance (D 


8.0 


5.0 

8.0 

pF 

f = 1MHz 

VI = VCC or GND 

CO 

Output Capacitance ® 


10.0 


6.0 

10.0 

pF 

f = 1MHz 

VO = VCC or GND 

TELQV 

Chip Enable Access Time 


300 


170 

250 

ns 

© 

TAVQV 

Address Access Time 


320 


170 

270 

ns 

© 

TELQX 

Chip Enable Output Enable 
Time 


100 


50 

80 

ns 

© 

TEHQZ 

Chip Enable Output Disable 
Time 


100 


50 

80 

ns 

© 

TELEH 

Chip Enable Pulse Negative 
Width 

300 


250 

170 


ns 

© 

TEHEL 

Chip Enable Pulse Positive 
Width 

120 


100 

70 


ns 

© 

TAVEL 

Address Setup Time 

20 


20 

0 


ns 

© 

TELAX 

Address Hold Time 

50 


50 

20 


ns 

© 

TWLWH 

Write Enable Pulse Width 

80 


60 

40 


ns 

© 

TWLEH 

Write Enable Pulse Setup Time 

200 


150 

130 


ns 

© 

TWLEL 

Early Write Pulse Setup Time 

0 


0 

-10 


ns 

© 

TWHEL 

Write Enable Read Mode 

Setup Time 

0 


0 

-10 


ns 

© 

TELWH 

Early Write Pulse Hold Time 

80 


60 

40 


ns 

© 

TOVWL 

Data Setup Time 

0 


0 

0 


ns 

© 

TDVEL 

Early Write Data Setup Time 

0 


0 

0 


ns 

© 

TWLDX 

Data Hold Time 

80 


60 

40 


ns 

© 

TELDX 

Early Write Data Hold Time 

80 


60 

40 


ns 

© 

TELWL 

Early Write Output Hi-Z Time 

0 


0 

-10 


ns 

© 

TOVWL 

Data Valid to Write Time 

0 


0 

0 


ns 

© 

TELEL 

Read or Write Cycle Time 

420 


350 

240 


ns 

© 


NOTES: 1. 

2. 

3. 

4. 


All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC test conditions: Inputs — TRISE = TFALL = 20nsec; Output — 1 TTL load and 50pF; All timing measured at Vi VCC. 
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Specifications HM’6504-5 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Supply Voltage — VCC +8.0V 

Operating Supply Voltage 


Input or Output Voltage Applied GND -0.3V 

Commercial 

4.75V to 5.25V 

to VCC +0.3V 

Operating Temperature 


Storage Temperature -650C to +1 BO^C 

Commercial 

OOC to +750C 


ELECTRICAL CHARACTERISTICS 




TEMP. & VCC - 
OPERATING 
RANGE 


TEMP = 25«>c(i) 
VCC - 5.0V 


TEST 

CONDITIONS 

SYMBOL 

PARAMETER 

MIN 

MAX 


MIN 

TYP 

MAX 

UNITS 

ICCSB 

Standby Supply Current 


500 



100 

500 

/JA 

10 = 0 

VI = VCC or GND 

ICCOP 

Operating Supply Current @ 


7 



5 

6 

' mA 

f=1MHz. 10 = 0 

VI = VCC or GND 

II 

Input Leakage Current 

-10.0 

+10.0 


-7.0 

±0.5 

+7.0 

/UA • 

GND<VI<VCC 

lOZ 

Output Leakage Current 

-10.0 

+10.0 


-7.0 

±0.5 

+7.0 

ma 

GND<VO<VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 


-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC 

-2.0 

VCC 

+0.3 


2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 



0.25 

0.35 

V 

10= 1.6mA 

VOH 

Output High Voltage 

2.4 



3.5 

4.0 


V 

10 = -0.4mA 

Cl 

Input Capacitance ® 


8.0 



5.0 

8.0 

pF 

f = 1MHz 

VI = VCC or GND 

CO 

Output Capacitance ® 


10.0 



6.0 

10.0 

PF 

f=1MHz 

VO = VCC or GND 

TELQV 

Chip Enable Access Time 


350 



200 

300 

ns 

© 

TAVQV 

Address Access Time 


370 



200 

320 

ns 

© 

TELQX 

Chip Enable Output Eriable 
Time 


100 



50 

80 

ns 

© 

TEHQZ 

Chip Enable Output Disable 
Time 


100 



50 

80 

ns 

© 

TELEH 

Chip Enable Pulse Negative 
Width 

350 



300 

200 


ns 

© 

TEHEL 

Chip Enable Pulse Positive 

Width 

150 



120 

100 


ns 

© 

TAVEL 

Address Setup Time 

20 



20 

0 


ns 

© 

TELAX 

Address Hold Time 

50 



50 

20 


ns 

© 

TWLWH 

Write Enable Pulse Width 

100 



80 

60 


ns 

© 

TWLEH 

Write Enable Pulse Setup Time 

2t>0 



200 

100 


ns 

© 

TWLEL 

Early Write Pulse Setup Time 

0 



0 

-10 


ns 

© 

TWHEL 

Write Enable Read 

Setup Time 

0 



0 

-10 


ns 

© 

TELWH 

Early Write Pulse Hold Time 

100 



80 

60 


ns 

© 

TDVWL 

Data Setup Time 

30 



20 

0 


ns 

© 

TDVEL 

Early Write Data Setup Time 

30 



20 

0 


ns 

© 

TWLDX 

Data Hold Time 

100 



80 

60 


ns 

© 

TELDX 

Early Write Data Hold Time 

100 



80 

80 


ns 

© 

TELWL 

Early Write Output Hi-Z Time 

0 



0 

-10 


ns 

© 

TQVWL 

Data Valid to Write Time 

0 



0 

0 


ns 

© 

TELEL 

Read or Write Cycle Time 

500 



420 

300 


ns 

© 



NOTES: 1 . 

2 . 

3. 

4. 


All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

Operating Supply Current lICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC test conditions: Inputs — TRISE = TFALL = 20nsec; Output — 1 TTL load and 50pF; All timing measured at % VCC. 
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Harris Semiconductor 






Harris Semiconductor 



HM-6508 

1024 X 1 CMOS RAM 


Features 


Pinout 


LOW STANDBY POWER 55/L/W MAX. 

LOW OPERATING POWER 22mW/MHz MAX 

FAST ACCESS TIME ISOnsec MAX 

DATA RETENTION VOLTAGE 2.0 VOLTS MIN 

TTL COMPATIBLE IN/OUT 


HIGH OUTPUT DRIVE - 2 TTL LOADS 

HIGH NOISE IMMUNITY 

ON CHIP ADDRESS REGISTER 

MILITARY TEMPERATURE RANGE 

INDUSTRIAL TEMPERATURE RANGE 

THREE-STATE OUTPUTS 

16 PIN PACKAGE FOR HIGH DENSITY 


TOP VIEW 



Description 

The HM-6508 is a 1024 by 1 static CMOS RAM fabricated using self- 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 


A — Address Input D — Data Input 

E — Chip Enable Q — Data Output 

W — Write Enable 


Logic Symbol 


On chip latches are provided for address allowing efficient interfacing with 
microprocessor systems. The data output buffers can be forced to a high 
impedance state for use in expanded memory arrays. 

The HM-6508 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 


E +VCC w 



> 

cc 

o 


Functional Diagram 



AO A1A2A3A4 


“SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE” 
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Specifications HM-6508B-2/HM-6508B-9 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Supply Voltage -VCC +8.0V 

Operating Supply Voltage -VCC 



Military (-2) 

4.5V to 5.5V 

Input or Output Voltage Applied GND -0.3V 

Industrial (-9) 

4.5V to 5.5V 

to VCC +0.3V 

Operating Temperature 


Storage Temperature -650C to +150OC 

Military (-2) 

- 550 c to + 1250 C 


Industrial (-9) 

-40OC to +850C 


ELECTRICAL CHARACTERISTICS 



1 

TEMP. & VCC = 
OPERATING 
RANGE 

TEMP. = 250 c ® 
VCC = 5.0V 


TEST 

CONDITIONS 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNITS 

ICCSB 

Standby Supply Current 


10 

1(+250C) 


0.1 

1 

JUA 

10 = 0 

VI = VCC or GND 

ICCOP 

Operating Supply Current® 


4 


1.5 

2.5 

mA 

f = IMHz, 10 = 0 

VI = VCC or GND 

ICCDR 

Data Retention Supply Current 


10 


0.01 

1 

[XfK 

VCC = 3.0, 10 = 0 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 

1.4 


V 


II 

Input Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

JUA 

GND < VI < VCC 

lOZ 

Output Leakage Current 

-1 .0 

+1.0 

-0.5 

0.0 

+0.5 

[JLA 

GND < VO< VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +0.3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

IOL = 3.2mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

IQH = -0.4mA 

Cl 

Input Capacitance ® 


6 


4 

6 

PF 

VI = VCC or GND 
f = 1MHz 

CO 

Output Capacitance ® 


10 


6 

10 

PF 

VO = VCCorGND 
f = IJVIHz 

TELQV 

Chip Enable Access Time 

. 

180 


100 

140 

ns 

® 

TAVQV 

Address Access Time 


180 


90 

140 

ns 

@ 

TELQX 

Chip Enable Output Enable Time 


120 


40 

80 

ns 

@ 

TWLQZ 

Write Enable Output Disable Time 


120 


40 

80 

ns 

® 

TEHQZ 

Chip Enable Output Disable Time 


120 


40 

80 

ns 

® 

TELEH 

Chip Enable Pulse Negative Width 

180 


140 

100 


ns 

@ 

TEHEL 

Chip Enable Pulse Positive Width 

100 


80 

50 


ns 

® 

TAVEL 

Address Setup Time 

0 


0 

-10 


ns 

® 

TELAX 

Address Hold Time 

40 


30 

20 


ns 

@ 

TDVWH 

Data Setup Time 

80 


60 

40 


ns 

® 

TWHDX 

Data Hold Time 

0 


0 

0 


ns 


TWLEH 

Chip Enable Write Pulse Setup Time 

100 


80 

50 


ns 

® 

TELWH 

Chip Enable Write Pulse Hold Time 

100 


80 

50 


ns 

® • 

TWLWH 

Write Enable Pulse Width 

100 


80 

50 


ns 


TELEL 

Read or Write Cycle Time 

280 


220 

150 


ns 




NOTES; 


1 . All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at1/2VCC. 
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Harris Semicpnductor 






Harris Semiconductor 


Specifications HM-65 08-2/HM-6 5 08-9 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Supply Voltage -VCC +8.0V 

Operating Supply Voltage -VCC 



Military (-2) 

4.5V to 5.5V 

Input or Output Voltage Applied GND -0.3V 

Industrial (-9) 

4.5V to 5.5V 

to VCC +0.3V 

Operating Temperature 

. 

Storage Temperature -GS^C to +1 BO^C 

Military (-2) 

-550C to +1250C 


Industrial (-9) 

-40OC to +850C 


ELECTRICAL CHARACTERISTICS 




TEMP. & VCC = 
OPERATING 
RANGE 

TEMP. = 250C ® 
VCC = 5.0 V 


TEST 

CONDITIONS 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNITS 

ICCSB 

Standby Supply Current 


10 

1{+250C) 


1.0 



1 

iUA 

10 = 0 

VI = VCC or GND 

ICCOP 

Operating Supply Current ® 


4 


1.5 

2.5 

mA 

f = 1MHz, 10 = 0 

VI = VCC or GND 

ICCDR 

Data Retention Supply Current 


10 


0.1 

1 

IIA 

VCC = 3.0, lO = 0 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 

1.4 


V 


II 

Input Leakage Current 

-1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

flA 

GND.^ VI < VCC 

lOZ 

Output Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

HA 

GND< VO<: VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1 .5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +0.3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

IOL = 3.2mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -0.4mA 

Cl 

Input Capacitance ( 1 ) 


6 


4 

6 

PF 

VI = VCC or GND 
f = 1MHz 

CO 

Output Capacitance® 


10 


6 

10 

PF 

VO = VCC or GND 
f = 1MHz 

TELQV 

Chip Enable Access Time 


250 


110 

200 

ns 

® 

TAVQV 

Address Access Time 


250 


100 

200 

ns 


TELQX 

Chip Enable Output Enable Time 


160 


60 

130 

ns 

@ 

TWLQZ 

Write Enable Output Disable Time 


160 


60 

130 

ns 

@ 

TEHQZ 

Chip Enable Output Disable Time 


160 


60 

130 

ns 

® 

TELEH 

Chip Enable Pulse Negative Width 

250 


200 

110 


ns 


TEHEL 

Chip Enable Pulse Positive Width 

100 


80 

50 


ns 

® 

TAVEL 

Address Setup Time 

0 


0 

-10 


ns 

® 

TELAX 

Address Hold Time 

50 


40 

30 


ns 


TDVWH 

Data Setup Time 

110 


80 

50 


ns 


TWHDX 

Data Hold Time 

0 


0 

0 


ns 

® 

TWLEH 

Chip Enable Write Pulse Setup Time 

130 


100 

60 


ns 

® 

TELWH 

Chip Enable Write Pulse Hold Time 

130 


100 

60 


ns 

® 

TWLWH 

Write Enable Pulse Width 

130 


100 

60 


ns 

® 

TELEL 

Read or Write Cycle Time 

350 


280 

160 


ns 

® 



NOTES: 


1 . All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = I.BmA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at1/2VCC. 
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Specifications HM-6508 -5 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Supply Voltage -VCC +8.0V 

Operating Supply Voltage -VCC 



Commercial 

4.75V to 5.25V 

Input or Output Voltage Applied GND -0.3V 



to VCC +0.3V 

Operating Temperature 


Storage Temperature -GB^C to +150OC 

Commercial 

OOC to +750C 


ELECTRICAL CHARACTEIjlJSTICS 




TEMP. & VCC = 
OPERATING 
RANGE 

TEMP. = 250C ® 
VCC = 5.0V 


TEST 

CONDITIONS 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNITS 

ICCSB 

Standby Supply Current 


100 


10 

100 

/UA 

10 = 0 

VI = VCC or GND 

ICCOP 

Operating Supply Current® 


4 


1.5 

2.5 

mA 

f = IMHz, 10 = 0 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 



V 


II 

Input Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

JUA 

GND < VI ^ VCC 

lOZ 

Output Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

jlA 

GND<VO<; VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +0.3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

lOL = 1.6mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -0.2mA 

Cl 

Input Capacitance® 


6 


4 

6 

PF 

VI = VCC or GND 
f=1MHz 

CO 

Output Capacitance® 

' 

10 


6 

10 

PF 

VO= VCCorGND 
f = 1MHz 

TELQV 

Chip Enable Access Time 


300 


|— 

160 

250 



ns 

0 

TAVQV 

Address Access Time 


310 


160 

260 

ns 

0 

TELQX 

Chip Enable Output Enable Time 


200 


60 

170 

ns 

0 

TWLQZ 

Write Enable Output Disable Time 


200 


60 

170 

ns 

0 

TEHQZ 

Chip Enable Output Disable Time 


200 


60 

170 

ns 

0 

TELEH 

Chip Enable Pulse Negative Width 

300 


250 

160 


ns 

0 

TEHEL 

Chip Enable Pulse Positive Width 

150 


130 

90 


ns 

0 

TAVEL 

Address Setup Time 

10 


10 

0 


ns 

0 

TELAX 

Address Hold Time 

70 


50 

40 


ns 

0 

TDVWH 

Data Setup Time 

130 


100 

80 


ns 

0 

TWHDX 

Data Hold Time 

0 


0 

0 


ns 

0 

TWLEH 

Chip Enable Write Pulse Setup Time 

160 


130 

100 


ns 

0 

TELWH 

Chip Enable Write Pulse Hold Time 

160 


130 

100 


ns 

0 

TWLWH 

Write Enable Pulse Width 

160 


130 

100 


ns 

0 

TELEL 

Read or Write Cycle Time 

450 


380 

250 


ns 

0 



NOTES; 


1 . All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions; Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at1/2VCC. 
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Harris Semiconductor 




Harris Semiconductor 




SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HM-6512 

64 X 12 CMOS RAM 


Features 


> 

K 

O 

s 

111 


LOW POWER STANDBY ImW MAX. 

LOW POWER OPERATION 22mW/MHz MAX. 

DATA RETENTION @ 2.0V MIN. 

TTL COMPATIBLE INPUT/OUTPUT 

TWO HM-6512's CAN BE USED WITH HM-6100 AND HM-6312 WITHOUT 
ADDITIONAL COMPONENTS 

THREE STATE OUTPUTS 

FAST ACCESS TIME 250nsec MAX. 

MILITARY AND INDUSTRIAL TEMPERATURE RANGE 
18 PIN PACKAGE FOR HIGH DENSITY 
ON CHIP ADDRESS REGISTER 


Description 

The HM-6512 is a high speed, low power, silicon gate CMOS 768 bit 
static RAM organized 64 words by 12 bits. In all static states these 
units exhibit the microwatt power requirements typical of CMOS. Inputs 
and three state outputs are TTL compatible. The basic part operates at 
4-7 volts with a typical 5 volt, 25oC access time of 150ns. 

Signal polarities and functions are specified for direct interfacing with 
the HM-6100 microprocessor. The device is ideally suited for minimum 
system all CMOS applications where low power, minimum cost, or non- 
volatility is required. 


Functionai Diagram 





Logic Symbol 


STR VCC MSEL 



ADR GND CS 

CS — Chip Select 
STR — Chip Enable 
MSEL — Enable and R/W Decode 
ADR — Address Decode 
DX — Address Input and 
Data I/O 


‘SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUJDE” 
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Specifications HM-6512 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

8.0V 

Input or Output Voltage Applied 

GND -O.SVto VCC +0.3V 

Storage Temperature Range 

-650C to +150OC 

Operating Temperature Range 


Industrial HM-6512-9 

-40OC to +850C 

Military HM-6512-2 

-550C to+125oC 



ELECTRICAL CHARACTERISTICS VCC = 5.0V ±10%, TA = Industrial or Military 


D.C. 


A.C. 


SYMBOL 

PARAMETER 

MINIMUM 

TYPICAL 

MAXIMUM 

UNITS 

TEST CONDITIONS 

VIH 

Logical "1" Input Voltage 

VCC -2.0 



V 


VIL 

Logical "0" Input Voltage 



0.8 

V 


ML 

Input Leakage 

-1.0 


+ 1.0 

MA 

OV < VIN < VCC 

VOH 

Logical 'T" Output Voltage 

2.4 



V 

lOH = -0.2mA 

VOL 

Logical "0" Output Voltage 



0.45 

V 

lOL = 2.0mA 

10 

Output Leakage 

-1.0 


+ 1.0 

MA 

OV < VO < VCC 

ICCSB 

Supply Current Standby 


1.0 

100 

jUA 

STR = VCC = 5.5 V 

VIN = VCC or GND 

ICCDR 

Supply Current Data Retention 


0.1 

50 

LIA 

STR = VCC = 3.0V 

VIN = VCC or GND 

Cl 

Input Capacitance 


5.0 

7.0 

PF 


CIO* 

Input/Output Capacitance 


6.0 

10.0 




TAC 

Access Time from STR 



250 

ns 

CL = 

50pF 







See Figures 

TEN 

Output Enable Time 



200 

ns 

1 & 2 

TDIS 

Output Disable Time 



200 

ns 



TSTR 

STR Pulse Width (Positive) 

200 



ns 



TSTR 

STR Pulse Width (Negative) 

250 



ns 



TC 

Cycle Time 

450 



ns 



TWP 

Write Pulse Width (Negative) 

130 



ns 



TAS 

Address Setup Time 

30 



ns 



TAH 

Address Hold Time 

50 



ns 



TDS 

Data Setup Time 

130 



ns 



TDH 

Data Hold Time 

0 



ns 



TPS 

MSEL Pulse Separation 

150 



ns 



TMS 

MSEL Setup Time 

50 



ns 



TMH 

MSEL Hold Time 

50 



ns 




•Guaranteed but not 100% tested. 
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Harris Semiconductor 


Specifications HM-6512C-9 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 7.0V 

Input or Output Voltage Applied GND -0.3V to VCC +0.3V 

Storage Temperature Range -650C to +150OC 

Operating Temperature Range 

Industrial HM-6512C-9 -40OC to +850C 


ELECTRICAL CHARACTERISTICS VCC = 5.0V i5%, TA = Industrial 


SYMBOL 

PARAMETER 

MINIMUM 

TYPICAL 

MAXIMUM 

UNITS 

TEST CONDITIONS 

VIH 

Logical ”1" Input Voltage 

VCC -1.5 



V 


VIL 

Logical "0" Input Voltage 



0.8 

V 


ML 

Input Leakage 

-5.0 


+5.0 

/Lt A 

OV < VIN < VCC 

VOH 

Logical "1" Output Voltage 

2.4 



V 

lOH = -0.2mA 

VOL 

Logical "0" Output Voltage 



0.45 

V 

lOL = 1.6mA 

10 

Output Leakage 

-5.0 


+5.0 

JUA 

OV < VO < VCC 

ICCSB 

Supply Current Standby 



800 

HA 

STR = VCC = 5.25V 
VIN = VCC or GND 

CIN* 

Input Capacitance 


5.0 

7.0 

PF 


CIO* 

Input/Output Capacitance 


6.0 

10.0 

PF 



TAC 

Access Time from STR 



400 

ns 

CL = 

50pF ! 







See Figures 

TEN 

Output Enable Time 



300 

ns 

1 5 

2 

TDIS 

Output Disable Time 



300 

ns 



TSTR 

STR Pulse Width (Positive) 

250 



ns 



T§TR 

STR Pulse Width (Negative) 

400 



ns 



TC 

Cycle Time 

650 



ns 



TWP 

Write Pulse Width (Negative) 

200 



ns 



TAS 

Address Setup Time 

60 



ns 



TAH 

Address Hold Time 

100 



ns 



TDS 

Data Setup Time 

200 



ns 



TDH 

Data Hold Time 

0 



ns 



TPS 

MSEL Pulse Separation 

150 



ns 



TMS 

MSEL Setup Time 

100 



ns 



TMH 

MSEL Hold Time 

100 



ns 




‘Guaranteed but not 100% tested. 
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SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HM-6513 

512 X 4 CMOS RAM 


Features 


LOW POWER STANDBY .«TmWMAX. 

LOW POWER OPERATION 35mW/MHz MAX. 

DATA RETENTION @ 2.0V MIN. 

TTL COMPATIBILITY INPUT/OUTPUT 
COMMON DATA IN/OUT 
THREE STATE OUTPUTS 

FAST ACCESS TIME 300nsecMAX. 

INDUSTRIAL OR COMMERCIAL TEMPERATURE RANGE 
18 PIN PACKAGE FOR HIGH DENSITY 
ON CHIP ADDRESS REGISTER 
PINOUT ALLOWS UPGRADE TO HM-6514 


Description 

The HM-6513 is a 512 x 4 static CMOS RAM fabricated using self aligned 
silicon gate technology. The device utilizes synchronous circuitry to 
achieve high performance and low power operation. 

On chip latches are provided for the addresses allowing efficient interfac- 
ing with microprocessor systems. The data output can be forced to a high 
impedance state for use in expanded memory systems. 

The HM-6513 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 

The HM-6513 is supplied in two versions, the HM-6513H and the HM- 
651 3L. The H or L is used to designate the logic level to be connected 
to the Y input. If a HM-6513H is procured the user must connect the 
input to VCC in the system. If a HM-6513L is used the Y input must be 
connected to system ground. 


Pinout 

TOP VIEW 


AbC 

1 • '■ 

/ 

18 

D VCC 

A4L 

2 

17 

]a6 

A3[^ 

3 

16 

3a7 

A2[^ 

4 

15 

] A8 

A0[] 

5 

14 

]dqo 

Al[^ 

6 

13 

3dqi 


7 

12 

3dQ2 


8 

11 

]dQ3 

gndC 

9 

10 

□ W 


Logic Symbol 


E VCC W 



A- Address Input 
E -Chip Enable 
W-Write Enable 
DQ-Data In/Out 
Y -Hard Wired Input 


Functional Diagram 


ALL LINES ACTIVE HIGH - POSITIVE LOCK 


THREE STATE BUFFERS; 

' A HIGH -►OUTPUT ACTIVE 


ADDRESS REGISTERS: 

LATCH ON RISING EDGE OF L 


GATED DECODERS; 

GATE ON RISING EDGE OF G 




“SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE” 
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Harris Semiconductor 


Specifications HM-6513-9 


absolute maximum ratings 

OPERATING RANGE 


Supply Voltage — VCC +8.0V 

Operating Supply Voltage 


Input or Output Voltage Applied GND -0.3V 

Industrial (-9) 

4.5V to 5.5V 

to VCC +0.3V 

Storage Temperature -65°C to +150OC 

Operating Temperature 


Industrial (-9) 

-40OC to +850C 


ELECTRICAL CHARACTERISTICS 


D.C. 



A.C. 




TEMP. & VCC = 
OPERATING 
RANGE 


TEMP « 250C ® 
VCC - 5.0V 


TEST 

CONDITIONS 

SYMBOL 

PARAMETER 

MIN 

MAX 


MIN 

TYP 

MAX 

UNITS 










10 = 0 

ICCSB 

Standby Supply Current 


50 



0.1 

10 

pA 

VI = VCC or GND 










f = IMHz, 10 = 0 

ICCOP 

Operating Supply Current ® 


7 



5 

6 

mA 

VI = VCC or GND 










10 = 0 VCC = 3.0 

ICCDR 

Data Retention Supply Current 


25 



0.01 

5 

pA 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 



2.0 

1.4 


V 


II 

Input Leakage Current 

-1.0 

+1.0 


-0.5 

0.0 

+0.5 

pA 

GND < VI < VCC 

lIOZ 

Input/Output Leakage Current 

-1.0 

+1.0 


-0.5 

0.0 

+0.5 

pA 

GND < VIO £ VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 


-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC 

VCC 


2.5 

2.0 

5.3 

V 




-2.0 

+0.3 







VOL 

Output Low Voltage 


045 



0.35 

04 

V 

10 = 2.0mA 

VOH 

Output High Voltage 

2.4 



3.5 

4.0 


V 

10 = -1.0mA 

Cl 

Input Capacitance ® 


8.0 



5.0 

8.0 

pF 

VI = VCC or GND 










f = 1MHz 

CIO 

Input/Output Capacitance ® 


10.0 



6.0 

10.0 

pF 

VIO = VCC or GND 










f = 1MHz 

TELQV 

Chip Enable Access Time 


300 



170 

250 

ns 

© 

TAVQV 

Address Access Time 


320 



170 

270 

ns 

© 

TELQX 

Chip Enable Output Enable 


100 



50 

80 

ns 

© 


Time 









TWLQZ 

Write Enable Output Disable 


100 



50 

80 

ns 

© 


Time 









TEHQZ 

Chip Enable Output Disable 


100 



50 

80 

ns 

© 


Time 









TELEH 

Chip Enable Pulse Negative 

300 



250 

170 


ns 

© 


Width 









TEHEL 

Chip Enable Pulse Positive 

120 



100 

70 


ns 

© 


Width 









TAVEL 

Address Setup Time 

20 



20 

0 


ns 

© 

TELAX 

Address Hold Time 

50 



50 

20 


ns 

© 

TWLWH 

Write Enable Pulse Width 

300 



240 

150 


ns 

© 

TWLEH 

Write Enable Pulse Setup Tirrte 

300 



240 

150 


ns 

© 

TELWH 

Write Enable Pulse Hold Time 

300 



240 

150 


ns 

© 

TDVWH 

Data Setup Time 

200 



160 

100 


ns 

© 

TWHD2 

Data Hold Time 

0 



0 

-10 


ns 

© 

TWHEL 

Write Enable Read Setup Time 

0 



0 

-10 


ns 

© 

TQVWL 

Data Valid to Write Time 

0 



0 

-10 


ns 

© 

TWLDV 

Write Data Delay Time 

100 



80 

50 


ns 

© 

TWLEL 

Early Output High-Z Time 

0 



0 

-10 


ns 

© 

TEHWH 

Late Output High-Z Time 

0 



0 

-10 


ns 

© 

TELEL 

Read or Write Cycle Time 

420 



350 

240 



ns 

© 


NOTES: 1. 

2. 

3. 

4. 


All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC test conditions: Inputs — TRISE = TFALL = 20nsec, Outputs — 1 TTL load and 50pF; All timing measured at Vi VCC. 
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Specifications HM-6513-5 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Supply Voltage — VCC 

+8.0V 

Operating Supply Voltage 


Input or Output Voltage Applied 

GND -0.3V 

Commercial 

4.75V to 5.25V 


to VCC +0.3V 

Operating Temperature 


Storage Temperature 

-650C to +150OC 

Commercial 

OOC to +750C 


ELECTRICAL CHARACTERISTICS 




TEMP. & VCC = 
OPERATING 
RANGE 

TEMP - 250C (J) 
VCC « 5.0V 


TEST 

CONDITIONS 

SYMTOL 

; PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNITS 

ICCSB 

Standby Supply Current 


500 


100 

500 

AA 

VI = VCC or GND 

ICCOP 

Operating Supply Current ® 


7 


5 

6 

mA 

f = IMHz, 10 = 0 

VI = VCC or GND 

II 

Input Leakage Current 

-10.0 

+ 10.0 

-7.0 

±0.5 

+7.0 

A A 

GND < VI < VCC 

lIOZ 

Input/Output Leakage Current 

-10.0 

+10.0 

-7.0 

±0.5 

+7.0 

A A 

GND < VIO < VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC 

-2.0 

VCC 

+0.3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.45 


0.35 

0.4 

V 

. 10 = 1.6mA 

VOH 

Cl 

Output High Voltage 

Input Capacitance ® 

2.4 

8.0 

3.5 

4 0 

5.0 

8.0 

V 

PF 

10 = -0.4mA 

VI = VCC or GND 
f = 1MHz 

CIO 

Input/Output Capacitance (D 


10.0 


6.0 

10.0 

PF 

VIO = VCC or GND 
f = 1MHz 

TELQV 

Chip Enable Access Time 


350 


200 

300 

ns 

@ 

TAVQV 

Address Access Time 


370 


200 

320 

ns 

@ 

TELQX 

Chip Enable Output Enable 

Time 


100 


50 

80 

ns 

© 

TWLQZ 

Write Enable Output Disable 
Time 


100 


50 

80 

ns 

© 

TEHQZ 

Chip Enable Output Disable 
Time 


100 


50 

80 

ns 

© 

TELEH 

Chip Enable Pulse Negative 
Width 

350 


300 

200 


ns 

© 

TEHEL 

Chip Enable Pulse Positive 

Width 

150 


120 

100 


ns 

© 

TAVEL 

Address Setup Time 

20 


20 

. 0 


ns 

© 

TELAX 

Address Hold Time 

50 


50 

20 


ns 

© 

TWLWH 

Write Enable Pulse Width 

350 


300 

200 


ns 

© 

TWLEH 

Write Enable Pulse Setup Time 

350 


300 

200 


ns 

© 

TELWH 

Write Enable Pulse Hold Time 

350 


300 

200 


ns 

© 

TDVWH 

Data Setup Time 

250 


220 

150 


ns 

© 

TWHDZ 

Data Hold Time 

0 


0 

-10 


ns 

© 

TWHEL 

Write Enable Read Setup Time 

0 


0 

-10 


ns 

© 

TDVWL 

Output Data Valid to WriteTime 

0 


0 

-10 


ns 

© 

TWLDV 

Write Data Delay Time 

100 


80 

50 


ns 

© 

TWLEL 

Early Output High-Z Time 

0 


0 

-10 


ns 

© 

TEHWH 

Late Output High-Z Time 

0 


0 

-10 


ns 

© 

TELEL 

Read or Write Cycle Time 

500 


420 

320 


ns 

© 




NOTES: 1. 

2 . 

3. 

4. 


All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC test conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF; All timing measured at Vi VCC. 
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Harris Semiconductor 



HM-6514 

1024 X 4 CMOS RAM 


Features 

• LOW POWER STANDBY 

• LOW POWER OPERATION 

• DATA RETENTION 

• TTL COMPATIBLE INPUT/OUTPUT 

• COMMON DATA IN/OUT 

• THREE-STATE OUTPUTS 

• STANDARD JEDEC PINOUT 

• FAST ACCESS TIME 

• MILITARY TEMPERATURE RANGE 

• INDUSTRIAL TEMPERATURE RANGE 

• 18 PIN PACKAGE FOR HIGH DENSITY 

• ON CHIP ADDRESS REGISTER 

Description 


. . «1mWMAX. 
35mW/MHz MAX. 
. . . @ 2.0V MIN. 


300nsec MAX. 


Pinout 

TOP VIEW 



GNOn 


Logic Symbol 



The HM-6514 is a 1024 x 4 static CMOS RAM fabricated using self 
aligned silicon gate technology. The device utilizes synchronous circuitry 
to achieve high performance and low power operation. 

On chip latches are provided for the addresses allowing efficient inter- 
facing with microprocessor systems. The data output can be forced to 
a high impedance state for use in expanded memory systems. 

The HM-6514 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 




A - Address Input 
Ic - Chip Enable 
W - Write Enable 
DO - Data In/Out 


“SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE” 
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Specifications HM-6514-2/HM-6514 -9 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Supply Voltage — VCC +8.0V 

Input or Output Voltage Applied GND -0.3V 

to VCC +0.3V 

Storage Temperature -650C to +150OC 

Operating Supply Voltage 
Military (-2) 

Industrial (-9) 

Operating Temperature 

Military (-2) 

Industrial (-9) 

4.5V to 5.5V 
4.5V to 5.5V 

- 550 c to + 1250 C 
-40OC to +850C 


ELECTRICAL CHARACTERISTICS 




TEMP. & VCC = 
OPERATING 
RANGE 


TEMP = 250c (D 
VCC = 5 . 0 V 


TEST 

CONDITIONS 

SYMBOL 

PARAMETER 

MIN 

MAX 


MIN 

TYP 

MAX 

UNITS 

ICCSB 

Standby Supply Current 


50 



0.1 

10 

MA 

10 = 0 

VI = VCC or GND 

ICCOP 

Operating Supply Current ® 


7 



5 

6 

mA 

f= 1MHz, 10 = 0 

VI = VCC or GND 

ICCDR 

Data Retention Supply Current 


25 



0.01 

5 

juA 

10 = 0 VCC = 3.0 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 



2.0 

1.4 


V 


II 

Input Leakage Current 

-1.0 

+1.0 


-0.5 

0.0 

+0.5 

HA 

GND < VI <VCC 

lIOZ 

Input/Output Leakage Current 

-1.0 

+1.0 


-0.5 

0.0 

+0.5 

IXA 

GND < VO £ VCC 

VIL 

Input Low Voltage 

.-0.3 

0.8 


-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC 

-2.0 

VCC 

+0.3 


2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.45 



0.35 

0.4 

V 

10 = 2.0mA 

VOH 

Output High Voltage 

2.4 



3.5 

4.0 


V . 

10 = -1.0mA 

Cl 

Input Capacitance @ 


8.0 



5.0 

8.0 

pF 

VI = VCC or GND 
f = 1MHz 

CIO 

Input/Output Capacitance ® 


10.0 



6.0 

10.0 

PF 

VO = VCC or GND 
f=1MHz 

TELQV 

Chip Enable Access Time 


300 



170 

250 

ns 

© 

TAVQV 

Address Access Time 


320 



170 

270 

ns 

© 

TELQX 

Chip Enable Output Enable 

Time 


100 



50 

80 

ns 

© 

TWLQZ 

Write Enable Output Disable 
Time 


100 



50 

80 

ns 

© 

TEHQZ 

Chip Enable Output Disable 

Time 


100 



50 

80 

ns 

© 

TELEH 

Chip Enable Pulse Negative 

Width 

300 



250 

170 


ns 

© 

TEHEL 

Chip Enable Pulse Positive 

Width 

120 



100 

70 


ns 

© 

TAVEL 

Address Setup Time 

20 



20 

0 


ns 

© 

TELAX 

Address Hold Time 

50 



50 

20 


ns 

© 

TWLWH 

Write Enable Pulse Width 

300 



240 

150 


ns 

© 

TWLEH 

Write Enable Pulse Setup Time 

300 



240 

150 


ns 

© 

TELWH 

Write Enable Pulse Hold Time 

300 



240 

150 


ns 

© 

TDVWH 

Data Setup Time 

200 



160 

100 


ns 

© 

TWHDZ 

Data Hold Time 

0 



0 

0 


ns 

© 

TWHEL 

Write Enable Read Setup Time 

0 



0 

0 


ns 

© 

TQVWL 

Data Valid to Write Time 

0 



0 

0 


ns 

© 

TWLDV 

Write Data Delay Time 

100 



80 

50 


ns 

© 

TWLEL 

Early Output High-Z Time 

0 



0 

-10 


ns 

© 

TEHWH 

Late Output High-Z Time 

0 



0 

-10 


ns 

© 

TELEL 

Read or Write Cycle Time 

420 



350 

240 


ns 

© 



NOTES: 1. 

2. 

3. 

4. 


All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC test conditions; Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF; All timing measured at Vz VCC. 
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Harris Semiconductor 


Specifications HM-6 5 14 -5 


ABSOLUTE MAXIMUM RATINGS 

OP€RATING RANGE 


Supply Voltage - VCC +8.0V 

Operating Supply Voltage 


Input or Output Voltage Applied GND -0.3V 

Commercial 

4.75V to 5.25V 

to VCC +0.3V 

Operating Temperature 


Storage Temperature -65oC to +1 BO^C 

Commercial 

OOC to +750C 


ELECTRICAL CHARACTERISTICS 


D.C. 



A.C. 




TEMP. & VCC = 
OPERATING 
RANGE 

temp - 250C ® 
VCC - 5.0V 


TEST 

CONDITIONS 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNITS 

ICCSB 

Standby Supply Current 


500 


100 

500 

IJA 

VI = VCC or GND 









f= 1MHz, 10 = 0 

ICCOP 

Operating Supply Current fD 


7 


5 

6 

mA 

VI = VCC or GND 

11 

Input Leakage Current 

-10.0 

+10.0 

-7.0 

±0.5 

+7.0 

p A 

GND < VI < VCC 

lIOZ 

Input/Output Leakage Current 

-io.o 

+10.0 

-7.0 

±0.5 

+7.0 

p A 

GND <VO< VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC 

VCC 

2.5 

2.0 

5.3 

V 




-2.0 

+0.3 






VOL 

Output Low Voltage 


0.45 


0.35 

0.4 

V 

10= 1.6mA 

VOH 

Output High Voltage 

2.4 


3.5 

4.0 


V 

10 = -0.4mA 

Cl 

Input Capacitance © 


8.0 


5.0 

8.0 

PF 

VI = VCC or GND 









f = 1MHz 

CIO 

Input/Output Capacitance ® 


10.0 


6.0 

10.0 

PF 

VO = VCC or GND 








1 

f = 1MHz 


TELQV 

Chip Enable Access Time 


350 


200 

300 

ns 

@ 

TAVQV 

Address Access Time 


370 


200 

320 

n$ 

® 

TELQX 

Chip Enable Output Enable 


100 


50 

80 

ns 



Time 








TWLQZ 

Write Enable Output Disable 


100 


50 

80 

ns 



Time 








TEHQZ 

Chip Enable Output Disable 


100 


50 

80 

ns 

® 


Time 








TELEH 

Chip Enable Pulse Negative 

350 


300 

200 


ns 

® 


Width 








TEHEL 

Chip Enable Pulse Positive 

150 


120 

100 


ns 

® 


Width 








TAVEL 

Address Setup Time 

20 


20 

0 


ns 

® 

TELAX 

Address Hold Time 

50 


50 

20 


ns 

® 

TWLWH 

Write Enable Pulse Width 

350 


300 

200 


ns 

® 

TWLEH 

Write Enable Pulse Setup Time 

350 


300 

200 


ns 

® 

TELWH 

Write Enable Pulse Hold Time 

350 


300 

200 


ns 

® 

TDVWH 

Data Setup Time 

250 


220 

150 


ns 

® 

TWHDZ 

Data Hold Time 

0 


0 

0 


ns 

® 

TWHEL 

Write Enable Read Setup Time 

0 


0 

0 


ns 

® 

TDVWL 

Output Data Valid to Write Time 

0 


0 

0 


ns 

® 

TWLDV 

Write Data Delay Time 

100 


80 

50 


ns 

® 

TWLEL 

Early Output High-Z Time 

0 


0 

-10 


ns 

® 

TEHWH 

Late Output High-Z Time 

0 


0 

-10 


ns 

® 

TELEL 

Read or Write Cycle Time 

500 


420 

320 


ns 

@ 


NOTES: 1 . All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC test conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF; All timing measured at 'A VCC. 
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HM-6518 

1024 X 1 CMOS RAM 


Features 


Pinout 


• LOW STANDBY POWER 

• LOW OPERATING POWER. 

• FAST ACCESS TIME 

• DATA RETENTION VOLTAGE 

• TTL COMPATIBLE IN/OUT 

• HIGH OUTPUT DRIVE -2 TTL LOADS 

• HIGH NOISE IMMUNITY 

• ON CHIP ADDRESS REGISTER 

• TWO CHIP SELECTS FOR EASY ARRAY EXPANSION 

• THREE STATE OUTPUTS 

• MILITARY TEMPERATURE RANGE 

• INDUSTRIAL TEMPERATURE RANGE 

Description 

The HM-6518 is a 1024 by 1 static CMOS RAM fabricated using self- 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for address and data outputs allowing ef- 
ficient interfacing with microprocessor systems. The data output buffers 
can be forced to a high impedance state for use in expanded memory 
arrays. 

The HM-6518 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 


. . . 55jUWMAX 
22mW/MHz MAX 
. . ISOnsec MAX 
2.0 VOLTS MIN 


TOP VIEW 


siC 

1 

"1 

18' 

H VCC 


2 

17 

] S2 

AoL 

3 

16 


A1 L 

4 

15 

3 w 

A 2 H 

5 

14 

3A9 

A3 L 

6 

13 

3 AS 

A4 L 

7 

12 

3a7 

°c; 

8 

11 

pA6 

gndC 

9 

10 

3 A5 


A - ADDRESS INPUT W -WR ITE ENABLE 

E -CHIP ENABLE D -DATA INPUT 

S-CHIPSELECT Q-DATAOUTPUT 


Logic Symbol 


E W SI S2 



Functional Diagram 





“SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE” 
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Harris Semiconductor 


Specifications HM-6518B-2/HM-6518B 9 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Supply Voltage -VCC +8.0V 

Operating Supply Voltage -VCC 



Military (-2) 

4.5V to 5.5V 

Input or Output Voltage Applied GND -0.3V 

Industrial (-9) 

4.5V to 5.5V 

to VCC +0.3V 

Operating Temperature 


Storage Temperature -650C to +150OC 

Military (-2) 

-550C to+1250C 


Industrial (-9) 

-40GC to +850C 


ELECTRICAL CHARACTERISTICS 




TEMP. & VCC = 
OPERATING 
RANGE 



SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 


MAX 

UNITS 

ICCSB 

Standby Supply Current 


10 

1(+250C) 


0.1 

1 

JUA 

ICCOP 

Operating Supply Current © 


4 

. 

1.5 

2.5 

mA 

ICC DR 

Data Retention Supply Current 


10 


0.01 

1 

jUA 

VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 

1.4 


V 

II 

Input Leakage Current 

-1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

jUA 

lOZ 

Output Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

jUA 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 

VIH 

Input High Voltage 

VCC -2.0 

VCC +0.3 

2.5 

2.0 

5.3 

V 

VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

Cl 

Input Capacitance © 


6 


4 

6 

PF 

CO 

Output Capacitance ® 


10 


6 

10 

pF 

TELQV 

Chip Enable Access Time 


180 


100 

140 

hs 

TAVQV 

Address Access Time 


180 


90 

140 

ns 

TSLQX 

Chip Select Output Enable Time 


120 


40 

80 

ns 

TWLQX 

Write Enable Output Disable Time 


120 


40 

80 

ns 

TSHQX 

Chip Select Output Disable Time 


120 


40 

80 

ns 

TELEH 

Chip Enable Pulse Negative Width 

180 


140 

100 


ns 

TEHEL 

Chip Enable Pulse Positive Width 

100 


80 

50 


ns 

TAVEL 

Address Setup Time 

0 


0 

-10 


ns 

TELAX 

Address Hold Time 

40 


30 

20 


ns 

TDVWH 

Data Setup Time 

80 


50 

30 


ns 

TWHDX 

Data Hold Time 

0 


0 

0 


ns 

TWLSH 

Chip Select Write Pulse Setup Time 

100 


80 

50 


ns 

TWLEH 

Chip Enable Write Pulse Setup Time 

100 


80 

50 


ns 

TSLWH 

Chip Select Write Pulse Hold Time 

100 


80 

50 


ns 

TELWH 

Chip Enable Write Pulse Hold Time 

100 


80 

50, 


ns 

TWLWH 

Write Enable Pulse Width 

100 


80 

50 


ns 

TELEL 

Read or Write Cycle Time 

280 


220 

150 


ns 


TEST 

CONDITIONS 


D.C. 


10 = 0 

VI = VCCorGND 
f = IMHz, 10 = 0 
VI = VCC orGND 

VCC = 3.0, 10 = 0 
VI = VCCorGND 

GND < VI < VCC 
GND < VO< VCC 


lOL = 3.2mA 
I OH = -0.4mA 

VI = VCC orGND 
f = 1MHz 

VO= VCCorGND 
f = 1MHz 


A.C. 


© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 


NOTES 1. 

2 . 

3. 

4. 


All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

Operating Supply Current (ICCOP) Is proportional to Operating Frequency. Example; Typical ICCOP = 1.5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC Test Conditions; Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at 1/2 VCC. 
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Specifications HM 6$ 18-2/HM-6518-9 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Supply Voltage -VCC 

+8.0V 

Operating Supply Voltage -VCC 




Military (-2) 

4.5V to 5.5V 

Input or Output Voltage Applied 

GND -0.3V 

Industrial (-9) 

4.5V to 5.5V 


to VCC +0.3V 

Operating Temperature 


Storage Temperature 

-650C to +150OC 

Military (-2) 

-550C to +1 250C 



Industrial (-9) 

-40OC to +850C 


ELECTRICAL CHARACTERISTICS 


D.C. 


A.C. 




TEMP. & VCC = 
OPERATING 
RANGE 


TEMP. = 250C ® 
VCC = 5.0V 


TEST 

SYMBOL 

PARAMETER 

MIN 

MAX 


MIN 

TYP 

MAX 

UNITS 

CONDITIONS 











ICCSB 

Standby Supply Current 


10 

1 (+250C) 



1.0 

1 

jUA 

10 = 0 

VI = VCC or GND 

ICCOP 

Operating Supply Current® 


4 



1.5 

2.5 

mA 

f = 1MHz, 10 = 0 

VI = VCC or GND 

ICCDR 

Data Retention Supply Current 

, 

10 



0.1 

1 

JUA 

VCC = 3.0, 10 = 0 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 



2.0 

1.4 


V 


II 

Input Leakage Current 

-1 .0 

+1.0 


-0.5 

0.0 

+0.5 

jUA 

GND < VI < VCC 

idz 

Output Leakage Current 

-1 .0 

+1.0 


-0.5 

0.0 

+0.5 

jUA 

GND < VO<: VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 


-0.3 

2.0 

T.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +0.3 


2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 



0.2 

0.35 

V 

IOL = 3.2mA 

VOH 

Output High Voltage 

2.4 



3.0 

4.5 


V 

lOH = -0.4mA 

Cl 

Input Capacitance® 


6 



4 

6 

PF 

VI = VCC or GND 
f=1MHz 

CO 

Output Capacitance ® 


10 



6 

10 

PF 

VO= VCC or GND 
f = 1MHz 

TELQV 

Chip Enable Access Time 


250 



110 

200 

ns 

@ 

TAVQV 

Address Access Time 


250 



100 

200 

ns 

® 

TSLQX 

Chip Select Output Enable Time 


160 



60 

130 

ns 

® 

TWLQX 

Write Enable Output Disable Time 


160 



60 

130 

ns 

® 

TSHQX 

Chip Select Output Disable Time 


160 



60 

130 

ns 

® 

TELEH 

Chip Enable Pulse Negative Width 

250 



200 

110 


ns 

© 

TEHEL 

Chip Enable Pulse Positive Width 

100 



80 

50 


ns 

© 

TAVEL 

Address Setup Time 

0 



0 

-10 


ns 

© 

TELAX 

Address Hold Time 

50 



40 

30 


ns 

© 

TDVWH 

Data Setup Time 

110 



80 

50 


ns 

© 

TWHDX 

Data Hold Time 

0 



0 

0 


ns 

© 

TWLSH 

Chip Select Write Pulse Setup Time 

130 



100 

60 


ns 

© 

TWLEH 

Chip Enable Write Pulse Setup Time 

130 



100 

60 


ns 

© 

TSLWH 

Chip Select Write Pulse Hold Time 

130 



100 

60 


ns 

© 

TELWH 

Chip Enable Write Pulse Hold Time 

130 



100 

60 


ns 

© 

TWLWH 

Write Enable Pulse Width 

130 



100 

60 


ns 

© 

TELEL 

Read or Write Cycle Time 

350 



280 

160 


ns 

© 



NOTES: 1. 

2. 

3. 

4. 


All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHZ: 
Capacitance sampled and guaranteed — not 100% tested. 

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at1/2VCC. 
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Harris Semiconductor 


Specifications HM-6 518-5 


ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGE 


Supply Voltage -VCC 

+8.0V 

Operating Supply Voltage -VCC 

4.75V to 5.26 v 



Commercial 

Input or Output Voltage Applied 

GND -0.3V 
VCC +0.3V 

Operating Temperature 


Storage Temperature -65oC to +150OC 

Commercial 

QOC to 750 c 


ELECTRICAL CHARACTERISTICS 


D.C. 


A.C. 


ui 


I 

NOTES: 1. All devices tested at worst case limits. Room temp., 5 volt data provided for informaTion - not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency' Example; Typical ICCOP = 1.5mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at 1/2 VCC. 


> 

flC 


SYMBOL 

PARAMETER 

TEMP. & VCC = 
OPERATING 
RANGE 

TEMP. = 250 c ® 
VCC = 5.0V 

UNITS 

TEST 

CONDITIONS 

MIN 

MAX 

MIN 

TYP 

MAX 










ICCSB 

Standby Supply Current 


100 


10 

100 

flA 

10 = 0 









VI = VCC or GND 

ICCOP 

Operating Supply Current ® 


4 


1.5 

2.5 

mA 

f = 1MHz, 10 = 0 









VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 



V 


II 

Input Leakage Current 

-1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

JUA 

GND < VI ^ VCC 

lOZ 

Output Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

JUA 

GND < VO< VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +0.3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

lOL = 1.6mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -0.2mA 

Cl 

Input Capacitance © 


6 


4 

6 

PF 

VI = VCC or GND 









f = 1MHz 

CO 

Output Capacitance® 


10 


6 

10 

PF 

VO= VCC orGND 


.. 

.. 





■ 

f = 1MHz 

TELQV 

Chip Enable Access Time 


300 


160 

250 

ns 

® 

TAVQV 

Address Access Time 


310 


160 

260 

ns 

® 

TSLQX 

Chip Select Output Enable Time 


200 


60 

170 

ns 

® 

TWLQX 

Write Enable Output Disable Time 


200 


60 

170 

ns 

® 

TSHQX 

Chip Select Output Disable Time 


200 


60 

170 

ns 

® 

TELEH 

Chip Enable Pulse Negative Width 

300 


250 

160 


ns 

® 

TEHEL 

Chip Enable Pulse Positive Width 

150 


130 

90 


ns 

® 

TAVEL 

Address Setup Time 

10 


10 

0 


ns 

® 

TELAX 

Address Hold Time 

50 


50 

30 


ns 

® 

TDVWH 

Data Setup Time 

130 


100 

80 


ns 

® 

TWHDX 

Data Hold Time 

0 


0 

0 


ns 

® 

TWLSH 

Chip Select Write Pulse Setup Time 

160 


130 

100 


ns 

® 

TWLEH 

Chip Enable Write Pulse Setup Time 

160 


130 

100 


ns 

® 

TSLWH 

Chip Select Write Pulse Hold Time 

160 


130 

100 


ns 

® 

TELWH 

Chip Enable Write Pulse Hold Time 

160 


130 

100 


ns 

® 

TWLWH 

Write Enable Pulse Width 

160 


130 

100 


ns 

® 

TELEL 

Read or Write Cycle Time 

450 


380 

250 


ns 
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SEMICONDUCTOR 
PRODUCTS DIVISION 


A DIVISION OF HARRIS CORPORATION 



HM-6533 

1024 X 4 CMOS RAM 


Features 

• LOW POWER STANDBY ImW 

• LOW POWER OPERATION 35mW/MHz MAX 

• DATA RETENTION @ 2.0 VOLTS. 

• TTL COMPATIBLE INPUT/OUTPUT. 

• "THREE STATE" OUTPUT. 


• SEPARATE CHIP SELECT FOR EASE OF MEMORY EXPANSION. 

• FULL MILITARY AND INDUSTRIAL TEMPERATURE RANGES. 

• ON CHIP ADDRESS REGISTER. 

• AVAILABLE IN 22 PIN DIP AND IN CHIP FORM FOR HYBRID FAB- 
RICATION. 

Description 

The HM-6533 .is a 1024 x 4 clocked static CMOS RAM designed speci- 
fically to interface with the HM-6100 Microprocessor. The device is 
manufactured utilizing self-aligned silicon gate technology. Extremely 
low power drain makes the HM-6533 an ideal candidate for battery 
powered systems. 

On chip latching address registers and "Three State" I/O buffers enable the 
HM-6533 to operate in a multiplexed bus system with a minimum of 
support circuitry. Separate chip select and output disable pins allow for 
easy expansion. The output buffers can be disabled by the G, G, or S 
pins (see Truth Table). 


Pinout 

TOP VIEW 

A6 
A7 
A8 
A9 
DQO 
DQ1 
DQ2 
DQ3 
G 
NC 
GND 



GND - 


PIN NAMES 



Wide supply voltage range and high noise immunity offer the system 
designer a large degree of flexability. Data retention is guaranteed down 
to 2.0V VCC making non-volitile memory systems simple to implement. 


A Address Input 
E Chip Enable 

W Write Enable 

DO Data In/Out 

S Chip Select 

G Output Enable 



“SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE” 
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Harris Semiconductor 


Specifications HM-6533-2/HM-6533-9 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 

Supply Voltage-VCC 

+8.0V 

Operating Supply 

Applied Input or Output Voltage 

GND-0.3V 

VCC+0.3V 

Voltage-VCC 4.5V to 5.5V 

Storage Temperature Range 

-650C to 

Operating Temperature Range 


+150OC 

Military (-2) -55oc to +1250C 



Industrial (-9) -TO^C to +850C 


ELECTRICAL CHARACTERISTICS 




VCC & TEMP = 



1 





OPERATING 

TEMP = 250C 





RANGE 

VCC 

= 5.0V (1) 



SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNIT 

TEST CONDITIONS 

ICCSB 

1 

Standby Supply Current 


100 


0.1 

■■■ 

1-0 

IdA 

10 = 0, 

VI = VCC or GND 

ICCOP 

Operating Current (2) 


8 


6 

7 

mA 

F = IMHz, 10 = 0 

ICCDR 

Data Retention Supply Current 


50 


1.0 

5.0 

AIA 

VCC = 3.0, lO = 0 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 


2.0 


2.0 

1.4 

V 


II 

Input Leakage Current 

-1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

tlA 

GND<VI<VCC 

lOZ 

Output Leakage Current 

-1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

IJLA 

GND< VO<VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +0.3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2. 

0.35 

V 

lOL = 2.0mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -2.0mA 

Cl 

Input Capacitance (3) 


6 


4 

6 

PF 

VI, VIO=VCC or GND 

F = 1MHz 

CIO 

Output Capacitance (3) 


10 


6 

10 

PF 

VI, VIO=VCC or GND 




1 ... 





F = 1MHz 

TELQV 

Chip Enable Access Time 


400 


300 

350 

ns 

(4) 

TSLQX 

Chip Select Output Enable Time 


200 


110 

150 

ns 

(4) 

TSHQZ 

Chip Select Output Disable Time 


200 


110 

150 

ns 

(4) 

TGLQX 

Output Enable Time 


200 


110 

150 

ns 

(4) 

TGHQX 

Output Disable Time 


200 


1 10 

150 

ns 

(4) 

TELEL 

Read or Write Cycle Time 


600 


475 

550 

ns 

(4) 

TEHEL 

Chip Enable Positive Pulse Width 

200 


200 

175 


ns 

(4) 

TELEH 

Chip Enable Negative Pulse Width 

400 


350 

300 


ns 

(4) 

TAVEL 

Address Setup Time 

25 


25 

10 


ns 

(4) 

TELAX 

Address Hold Time 

75 


75 

60 


ns 

(4) 

TWLWH 

Write Enable Pulse Width 

220 


130 

110 


ns 

(4) 

TWLEH 

Write Enable Pulse Setup Time 

220 


130 

110 


ns 

(4) 

TELWH 

Chip Enable Write Pulse Hold Time 

220 


130 

110 


ns 

(4) 

TWLSH 

Chip Select Write Pulse Setup Time 

220 


130 

110 


ns 

(4) 

TSLWH 

Chip Select Write Pulse Hold Time 

220 


130 

110 


ns 

(4) 

TDVWH 

Data Setup Time 

130 


100 

70 


ns 

(4) 

TWHDX 

Data Hold Time 

50 


50 

40 


ns 

(4) 

TDVSH 

Data to Chip Select Setup Time 

130 


100 

70 


ns 

(4) 

TSHDX 

Data to Chip Select Hold Time 

50 


50 

40 


ns 

(4) 

TSLSH 

Chip Select Write Setup Time 



220 


130 

100 



ns 

(4) 


NOTES: 1. 

2 . 

3. 

4. 


All devices tested at worst case limits. Room temperature, 5V data provided for information - not guaranteed. 
Operating supply current (ICCOP) is proportional to operating frequency. Example: Typical ICCOP = 6mA/MHz. 
Capacitance sampled and guaranteed - not 100% tested. 

AC test conditions: Inputs — Trise = Tfall ^ 20ns. 

Outputs — 1 TTL Load and 50pF. 
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Specifications HM-B533C-9 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 

Supply Volt^ge-VCC 

+8.0V 

Operating Supply 

Applied Input or Output Voltage 

GND-0.3V 

VCC+0.3V 

Voltage-VCC 4.5V to 5.5V 

Storage Temperature Range 

-650C to 

Operating Temperature Range 


+150OC 

-40OC to +850C 


ELECTRICAL CHARACTERISTICS 



VCC & TEMP = 

OPERATING 

RANGE 

TEMP = 250C 

VCC = 5.0V (1) 


SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNIT 

TEST CONDITIONS 

ICCSB 

Standby Supply Current 


1.0 


0.1 

1.0 

mA 

10=0, 









VI=VCCorGND 

ICCOP 

Operating Current (2) 


8 


6 

+7 

mA 

F = 1MHz, 10 = 0 

II 

Input Leakage Current 

-10 

+ 10 


±0.5 

+7 

IJLA 

GND<VI<VCC 

lOZ 

Output Leakage Current 

-10 

+10 

-1. 

± 0.5 

+7 

JUA 

GND<VO< VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +0.3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

lOL = 1.6mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

IOH= -1.6mA 

Cl 

Input Capacitance (3) 


6 


4 

6 

PF 

VI, VIO=VCC or GND 









F = lMHz 

CIO 

Output Capacitance (3) 


10 


6 

10 

PF 

VI, VIO=VCC or GND 









F =. 1MHz 

TELQV 

Chip Enable Access Time 


■ 

450 


350 

400 

ns 

(4) 

TSLQX 

Chip Select Output Enable Time 


300 


130 

180 

ns 

(4) 

TSHQZ 

Chip Select Output Disable Time 


300 


130 

180 

ns 

(4) 

TGLQX 

Output Enable Time 


250 


130 

180 

ns 

(4) 

TGHQX 

Output Disable Time 


250 


130 

180 

ns 

(4) 

TELEL 

Read or Write Cycle Time 

700 


650 

560 


ns 

(4) 

TEHEL 

Chip Enable Positive Pulse Width 

250 


250 

210 


ns 

(4) 

TELEH 

Chip Enable Negative Pulse Width 

450 


400 

350 


ns 

(4) 

TAVEL 

Address Setup Time 

50 


50 

30 


ns 

(4) 

TELAX 

Address Hold Time 

100 


100 

75 


ns 

(4) 

TWLWH 

Write Enable Pulse Width 

300 


200 

175 


ns 

(4) 

TWLEH 

Write Enable Pulse Setup Time 

300 


200 

175 


ns 

(4) 

TELWH 

Chip Enable Write Pulse Hold Time 

300 


200 

175 


ns 

(4) 

TWLSH 

Chip Select Write Pulse Setup Time 

300 


200 

175 


ns 

(4) 

TSLWH 

Chip Select Write Pulse Hold Time 

300 


200 

175 


ns 

(4) 

TDVWH 

Data Setup Time 

200 


150 

120 


ns 

(4) 

TWHDX 

Data Hold Time 

75 


50 

25 


ns 

(4) 

TDVSH 

Data to Chip Select Setup Time 

220 


150 

120 


ns 

(4) 

TSHDX 

Data to Chip Select Hold Time 

75 


50 

25 


ns 

(4) 

TSLSH 

Chip Select Write Setup Time 

300 


200 

175 


ns 

(4) 


NOTES; 1. All devices tested at worst case limits. Room temperature, 5V data provided for information - not guaranteed. 

2. Operating supply current (ICCOP) is proportional to operating frequency. Example: Typical ICCOP = 6mA/l\/IHz. 

3. Capacitance sampled and guaranteed - not 100% tested. 

4. AC test conditions: Inputs —Trise = Tfall = 20ns. 

Outputs - 1 TTL Load and 50pF. 
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Harris Semiponductor 





Harris Semiconductor 



HM-6543 

4096 X 1 CMOS RAM 


Features 


Pinout 


• LOW POWER STANDBY ImW MAX 

• LOW POWER OPERATION 35mW/MHz MAX 

• DATA RETENTION @2.0 VOLTS 

• TTL COMPATIBLE INPUT/OUTPUT 

• THREE STATE OUTPUT 

• SEPARATE CHIP SELECT FOR EASE OF MEMORY EXPANSION 

• FULL MILITARY AND INDUSTRIAL TEMPERATURE RANGE 

• ON CHIP ADDRESS REGISTER 

« AVAILABLE IN 22 PIN DIP AND IN CHIP FORM FOR HYBRID FAB- 
RICATION 


TOP VIEW 

A6|I 


Dvcc 

A7C 

2 

21 

Dao 

ASC 

3 

20 

Dai 

A9C 

4 

19 

DA2 

AloC 

6 

18 

3 A3 

AllC 

6 

17 

DA4 

DC 

7 

16 

DA5 

qC 

8 

15 

Dw 

gC 

9 

14 

Ds 

N.C.C 

10 

13 

3g 

gndC 

11 

12 

3 E 


Logic Symbol 


Description 

The HM-6543 is a 4096 x 1 static CMOS RAM fabricated with self- 
aligned silicon gate technology. The device is designed to interface dir- 
ectly with the HM-6100, 12 bit Microprocessor. 

On chip latches are provided for addresses and output data. The chip 
provides a three state output buffer for ease of use on a common bus. 

The HM-6543 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention, supply voltage and 
supply current are guaranteed over temperature. 


E vcc w 




A — Address Input 
Chip Enable 
W — Write Enable 
G — Output Enable 


S — Chip Select 
D — Data Input 
Q — Data Output 
G — Output Enable 


Functional Diagram 
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Specifications HM-6543-2/HM-6543-9 


ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGE 


Supply Voltage -VCC 

+8.0V 

Operating Supply Voltage -VCC 

4.5V to 5.5V 

Applied Input or Output Voltage 

GND -0.3V 
to VCC +0.3V 

Operating Temperature 

Military (-2) 

Industrial (-9) 

- 550 c to + 1250 c 
-40OCto+85OC 

Storage Temperature -bbOC to +150OC 


ELECTRICAL CHARACTERISTICS 




TEMP. & VCC = 








OPERATING 

TEMP. = 250c Ci) 





RANGE 

VCC = 5.0V 


TEST 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

ICCSB 

Standby Supply Current 

Operating Current ® 


100 


2 

10 

JUA 

10 = 0 

VI = VCC or GND 

ICCOP 


8 


6 

7 

mA 

f = 1MHz, 10 = 0 

VI = VCC or GND 


ICCDR 

Data Retention Supply Current 


50 


1 

5 

jUA 

VCC = 3.0, 10 = 0 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 


2.0 


2.0 

1.4 

V 


II 

Input Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

MA 

GND VI ^ VCC 

lOZ 

Output Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

MA 

GND VO ^ VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +3.0 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

10 L = 2.0mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -2.0mA 

Cl 

Input Capacitance (D 

Output Capacitance® 


6 


4 

6 

PF 

VI = VCC or GND 
f = 1MHz 

CO 


10 


6 

10 

PF 

VO= VCC or GND 
f=1MHz 


TELQV 

Chip Enable Access Time 


400 


300 

350 

ns 

@ 

TSLQX 

Chip Select Output Enable Time 


200 


110 

150 

ns 


TSHQZ 

Chip Select Output Disable Time 


200 


110 

150 

ns 


TGLQX 

Output Enable Time 


200 


110 

150 

ns 

® 

TGHQZ 

Output Disable Time 


200 


110 

160 

ns 

® 

TELEL 

Read or Write Cycle Time 


600 


475 

550 

ns 

® 

TEHEL 

Chip Enable Positive Pulse Width 

200 


200 

175 


ns 


TELEH 

Chip Enable Negative Pulse Width 

400 


350 

300 


ns 

® 

TAVEL 

Address Setup Time 

25 


25 

10 


ns 

® 

TELAX 

Address Hold Time 

75 


75 

60 


ns 

® 

TWLWH 

Write Enable Pulse Width 

220 


130 

110 


ns 

® 

TWLEH 

Write Enable Pulse Setup Time 

220 


130 

110 


ns 

@ 

TELWH 

Chip Enable Write Pulse Hold Time 

220 


130 

110 


ns 

@ 

TWLSH 

Chip Select Write Pulse Setup Time 

220 


130 

110 


ns 


TSWLH 

Chip Select Write Pulse Hold Time 

220 


130 

110 


ns 

® 

TDVWH 

Data Setup Time 

130 


100 

70 


ns 

® 

TWHDX 

Data Hold Time 

50 


50 

40 


ns 

® 

TDVSH 

Data to Chip Select Setup Time 

130 


100 

70 


ns 

® 

TSHDX 

Data to Chip Select Hold Time 

50 


50 

40 


ns 

® 

TSLSH 

Chip Select Write Setup Time 

220 


130 

100 


ns 

® 



NOTES; 


1 . All devices tested at worst case limits. Room temp., 5 volt data provided — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example Typical ICCOP = 6mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. A. C. Test Conditions: Inputs — TRISE = TFALL = 20ns; Outputs — 1TTL load and 50pF. 
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Harris Semiconductor 





Harris Semiconductor 


Specifications HM-6543C-9 


ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGE 


Supply Voltage -VCC 

+8.0V 

Operating Supply Voltage -VCC 

4.5V to 5.5V 

Applied Input or Output Voltage 

GND -0.3V 
to VCC +0.3V 

Operating Temperature 

-40OC to +850C 

Storage Temperature -650C to +150OC 




ELECTRICAL CHARACTERISTICS 


SYMBOL 

PARAMETER 

TEMP. & VCC = 
OPERATING 

RANGE 

TEMP. = 250C (i) 
VCC = 5.0V 

UNITS 

TEST 

CONDITIONS 

MIN 

MAX 

MIN 

TYP 

MAX 

ICCSB 

Standby Supply Current 


1.0 


0.1 

1.0 

mA 

10 = 0 









VI = VCC or GND 

ICCOP 

Operating Current © 


8 


6 

7 

mA 

f = IMHz, 10 = 0 









VI = VCC or GND 

II 

Input Leakage Current 

-10 

+10 


+0.5 

+7 

HA 

GND;^ VI ^ VCC 

lOZ 

Output Leakage Current 

-10 

+10 

-7 

+0.5 

+7 

HA 

GND ^ yO:^ VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +3.0 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

10 L = 2.0mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH ^ -2.0mA 

Cl 

Input Capacitance (D 


6 


4 

6 

P,F 

VI = VCC or GND 









f = 1MHz 

CO 

Output Capacitance ® 


10 


6 

10 

PF 

VO= VCC or GND 









f = 1MHz 

TELQV 

Chip Enable Access Time 


450 


350 

400 

ns 

0 

TSLQX 

Chip Select Output Enable Time 


300 


130 

180 

ns 

0 

TSHQZ 

Chip Select Output Disable Time 


300 


130 

180 

ns 

0 

TGLQX 

Output Enable Time 


250 


130 

180 

ns 

0 

TGHQZ 

Output Disable Time 


250 


130 

180 

ns 

0 

TELEL 

Read or Write Cycle Time 

700 


560 

650 


ns 

0 

TEHEL 

Chip Enable Positive Pulse Width 

250 


210 

250 


ns 

0 

TELEH 

Chip Enable Negative Pulse Width 

450 


350 

400 


ns 

0 

TAVEL 

Address Setup Time 

50 


30 

50 


ns 

0 

TELAX 

Address Hold Time 

100 


75 

100 


ns 

0 

TWLWH 

Write Enable Pulse Width 

300 


175 

200 


ns 

0 

TWLEH 

Write Enable Pulse Setup Time 

300 


175 

200 


ns 

0 

TELWH 

Chip Enable Write Pulse Hold Time 

300 


175 

200 


ns 

0 

TWLSH 

Chip Select Write Pulse Setup Time 

300 


175 

200 


ns 

0 

TSLWH 

Chip Select Write Pulse Hold Time 

300 


175 

200 


ns 

0 

TDVWH 

Data Setup Time 

200 


120 

150 


ns 

0 

TWHDX 

Data Hold Time 

75 


25 

50 


ns 

0 

TDVSH 

Data To Chip Select Setup Time 

220 


120 

150 


ns 

0 

TSHDX 

Data to Chip Select Hold Time 

75 


25 

50 


ns 

0 

TSLSH 

Chip Select Write Setup Time 

300 


175 

200 


ns 

0 



NOTES: 


1. All devices tested at worst case limits. Room temp., 5 volt data provided — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example Typical ICCOP = 6mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. A.C. Test Conditions: Inputs — TRISE = TF ALL = 20ns; Outputs — 1TTL load and 50pF. 
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-/ L/T-/ IB SEMICONDUCTOR 
■ ■ PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HM-6551 


256 X 4 CMOS RAM 


Features 


Pinout 


LOW STANDBY POWER BBfiWMAX 

LOW OPERATING POWER 22mW/MHz MAX 

FAST ACCESS TIME 220nsec MAX 

DATA RETENTION VOLTAGE 2.0 VOLTS MIN 

TTL COMPATIBLE IN/OUT 

HIGH OUTPUT DRVIE - 2 TTL LOADS 

INTERNAL LATCHED CHIP SELECT 

HIGH NOISE IMMUNITY 

ON CHIP ADDRESS REGISTERS 

LATCHED OUTPUTS 

THREE STATE OUTPUTS 

MILITARY AND INDUSTRIAL TEMPERATURE RANGES 


Description 

The HM-6551 is a 256 by 4 static CMOS RAM fabricated using self- 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for addresses and data outputs allowing 
efficient interfacing with microprocessor systems. The data output 
buffers can be forced to a high impedance state for use in expanded 
memory arrays. 

The HM-6551 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 



A — Address Input W — Write Enable 

E — Chip Enable D — Data Input 

S — Chip Select Q — Data Output 


ic Symbol 
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Harris Semiconductor 


Specifications HM-6551B-2/HM-6551B-9 


ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGE 


Supply Voltage -VCC 

+8.0V 

Operating Supply Voltage -VCC 




Military (-2) 

f4.5V to 5.5V 

Applied Input or Output Voltage 

GND -0.3V 

Industrial (-9) 

4.5V to 5.5V 


VCC +0.3V 

Operating Temperature 


Storage Temperature -65°C to +150°C 

Military (-2) 

-550C to+125oC 



Industrial (-9) 

-40OC to +850C 


ELECTRICAL CHARACTERISTICS 




TEMP. & VCC = 








OPERATING 

TEMP. = 250C U; 





RANGE 

VCC = 5.0 V 


TEST 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 



ICCSB 

Standby Supply Current 


" 

10 


0.1 

1 

JUA 

ID = 0 


Operating Supply Current (D 


1(+250C) 





VI = VCC or GND 

ICCOP 


4 


1.5 

25 

mA 

f = 1MHz, ID = 0 

VI = VCC or GND 


ICCDR 

Data Retention Supply Current 


10 


0.01 

1 


VCC = 3.0, 10=0 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 

1.4 


V 


II 

Input Leakage Current 

-1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

JUA 

GND^ VI ^ VCC 

lOZ 

Output Leakage Current 

-1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

IJLA 

GND^ VO < VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Vojtage 

VCC -2.0 

VCC +0.3 

2.5 

2.0 

5.3 

V 


- VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

lOL = 3.2mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -0.4mA 

Cl 

Input Capacitance (D 


6 


4 

6 

PF 

VI = VCC or GND 
f= 1MHz ■ 

CO 

Output Capacitance® 


10 


6 

10 

PF 

VO= VCC or GND 
f = 1MHz 

TELQV 

■ “ 

Chip Enable Access Time 

" 1 

220 


120 

170 

ns 


TAVQV 

Address Access Time 


220 


110 

170 

ns 


TS1 LQX 

Chip Select 1 Output Enable Time 


130 


50 

90 

ns 


TWLQZ 

Write Enable Output Disable Time 


130 


50 

90 

ns 


TS1HQZ 

Chip Select 1 Output Disable Time 


130 


50 

90 

ns 

@ 

TELEH 

Chip Enable Pulse Negative Width 

220 


170 

120. 


ns 

® 

TEHEL 

Chip Enable Pulse Positive Width 

100 


70 

50 


ns 


TAVEL 

Address Setup Time 

0 


0 

-10 


ns 

® 

TS2LEL 

Chip Select 2 Setup Time 

0 


0 

-10 


ns 

® 

TELAX 

Address Hold Time 

40 


40 

20 


ns 

® 

TELS2X 

Chip Select 2 Hold Time 

40 


40 

20 


ns 

® 

TDVWH 

Data Setup Time 

100 


80 

50 


ns 

@ 

TWHDX 

Data Hold Time 

0 


0 

0 


ns 

@ 

TWLS1H 

Chip Select 1 Write Pulse Setup Time 

120 


100 

60 


ns 

0 

TWLEH 

Chip Enable Write Pulse Setup Time 

120 


100 

60 


ns 

0 

TS1 LWH 

Chip Select 1 Write Pulse Hold Time 

120 


100 

60 


ns 

0 

TELWH 

Chip Enable Write Pulse Hold Time 

120 


100 

60 


ns 

0 

TWLWH 

Write Enable Pulse Width 

120 


100 

60 


ns 

0 

TELEL 

Read or Write Cycle Time 

320 


240 

170 


ns 

0 



NOTES: 


1 . All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at1/2VCC. 
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Specifications HM 65S1-2/HM-6551-9 


ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGE 


Supply Voltage -VCC 

+8.0V 

Operating Supply Voltage -VCC 
Military (-2) 

4.5V to 5.5V 

Applied Input or Output Voltage 

GND -0.3V 

VCC +0.3V 

Industrial (-9) 

Operating Temperature 

4.5V to 5.5V 

Storage Temperature -650C to +1 BO^C 

Military (-2) 

Industrial (-9) 

- 550 c to + 1250 c 
-40OC to +850C 


ELECTRICAL CHARACTERISTICS 


SYMBOL 

PARAMETER 

ICCSB 

Standby Supply Current 

ICCOP 

Operating Supply Current © 

ICC DR 

Data Retention Supply Current 

VCCDR 

Data Retention Supply Voltage 

II 

Input Leakage Current 

lOZ 

Output Leakage Current 

VIL 

Input Low Voltage 

VIH 

Input High Voltage 

VOL 

Output Low Voltage 

VOH 

Output High Voltage 

Cl 

Input Capacitance © 

CO 

Output Capacitance ® 

TELQV 

Chip Enable Access Time 

TAVQV 

Address Access Time 

TS1 LQX 

Chip Select 1 Output Enable Time 

TWLQZ 

Write Enable Output Disable Time 

TS1HQZ 

Chip Select 1 Output Disable Time 

TELEH 

Chip Enable Pulse Negative Width 

TEHEL 

Chip Enable Pulse Positive Width 

TAVEL 

Address Setup Time 

TS2LEL 

Chip Select 2 Setup Time 

TELAX 

Address Hold Time 

TELS2X 

Chip Select 2 Hold Time 

TDVWH 

Data Setup Time 

TWHDX 

Data Hold Time 

TWLS1H 

Chip Select 1 Write Pulse Setup Time 

TWLEH 

Chip Enable Write Pulse Setup Time 

TS1 LWH 

Chip Select 1 Write Pulse Hold Time 

TELWH 

Chip Enable Write Pulse Hold Time 

TWLWH 

Write Enable Pulse Width 

TELEL 

Read or Write Cycle Time 


TEMP. & VCC = 
OPERATING 
RANGE 


TEMP. = 250c ® 
VCC = 5 . 0 V 


MAX 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

10 

1 (+ 250 C) 


1.0 

1 

jUA 

10 = 0 

VI = VCC or GND 

4 


1.5 

2.5 

mA 

f = 1MHz, 10 = 0 

VI = VCC or GND 

10 " 


0.1 

1 

JUA 

VCC = 3.0, 10 = 0 
VI = VCC or GND 


2.0 

1.4 


V 


+1.0 

-0.5 

0.0 

+0.5 

jUA 

GND VI ^VCC 

+1.0 

-0.5 

0.0 

+0.5 

MA 

GND< VO^ VCC 

0.8 

-0.3 

2.0 

1.5 

V 


VCC +0.3 

2.5 

2.0 

5.3 

V 


0.4 


0.2 

0.35 

V 

lOL = 3.2mA 


3.0 

4.5 


V 

lOH = -0.4mA 

6 


4 

6 

PF 

VI = VCC or GND 
f = 1MHz 

10 


6 

10 


VO= VCC or GND 
f=1MHz 


160 240 

150 240 

60 120 
60 120 
60 120 
160 



1 . All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. AM timing measurements 
at 1/2 VCC. 
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Harris Semiconductor 


Specifications HM-6 551-5 


ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGE 


Supply Voltage -VCC 

+8.0V 

Operating Supply Voltage -VCC 




Commercial 

4.75V to 5.25V 

Applied Input or Output Voltage 

GND -0.3V 

VCC +0.3V 

Operating Temperature 


Storage Temperature -65oC to +150OC 

Commercial 

OOC to 750C 


ELECTRICAL CHARACTERISTICS 




TEMP. & VCC = 
OPERATING 
RANGE 

TEMP. = 250C ® 
VCC = 5.0V 


— 

TEST 

CONDITIONS 

SYMBOL 

PARAMETER 

• 

M|\l 

MAX 

MIN 

TYP 

MAX 

UNITS 

ICCSB 

Standby Supply Current 


100 


10 

100 

jJLA 

10 = 0 

VI = VCC or GND 

ICCOP 

VCCDR 

Operating Supply Current (D 

Data Retention Supply Voltage 

2.0 

4 

2.0 

1.5 

2.5 

mA 

V 

f = IMHz, 10 = 0 

VI = VCC or GND 

II 

Input Leakage Current 

-1 .0 

+1.0 

-0.5 

0.0 

+0.5 

//A 

GND^ VI VCC 

lOZ 

Output Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 


GND.^ VO.$ VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +0.3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

lOL = 1.6mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -0.2mA 

Cl 

Input Capacitance (D 


6 


4 

6 

PF 

VI = VCC or GND 
f = 1MHz 

CO 

Output Capacitance® 


10 


6 

10 

PF 

VO= VCC or GND 
f = 1MHz 

TELQV 

Chip Enable Access Time 


350 


200 

300 

ns 

@ 

TAVQV 

Address Access Time 


360 


200 

310 

ns 


TS1LQX 

Chip Select 1 Output Enable t ime 


180 


80 

160 

ns 

® 

TWLQZ 

Write Enable Output Disable Time 


180 


80 

160 

ns 

@ 

TS1HQZ 

Chip Select 1 Output Disable Time 


180 


80 

160 

ns 

® 

TELEH 

Chip Enable Pulse Negative Width 

350 


300 

200 


ns 


TEHEL 

Chip Enable Pulse Positive Width 

150 


130 

90 


ns 


TAVEL 

Address Setup Time 

10 


10 

0 


ns 


TS2LEL 

Chip Select 2 Setup Time 

10 


10 

0 


ns 


TELAX 

Address Hold Time 

70 


50 

40 


ns 

® 

TELS2X 

Chip Select 2 Hold Time 

70 


50 

40 


ns 


TDVWH 

Data Setup Time 

170 


140 

120 


ns 


TWHDX 

Data Hold Time 

0 


0 

0 


ns 


TWLS1H 

Chip Select 1 Write Pulse Setup Time 

210 


170 

150 


ns 

® 

TWLEH 

Chip Enable Write Pulse Setup Time 

210 


170 

150 


ns 

@ 

TS1LWH 

Chip Select 1 Write Pulse Hold Time 

210 


170 

150 


ns 


TELWH 

Chip Enable Write Pulse Hold Time 

210 


170 

150 


ns 


TWLWH 

Write Enable Pulse Width 

210 


170 

150 


ns . 


TELEL 

Read or Write Cycle Time 

500 


330 

290 


ns 

1 




NOTES; 1 . 

2 . 

3. 

4. 


All devices tested at worst case limits. Room temp., 5 volt data provided fot information — not guaranteed. 

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at1/2VCC. 
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SEMICONDUCTOR 
PRODUCTS DIVISION 


A DIVISION OF HARRIS CORPORATION 


HM-6561 

256 X 4 CMOS RAM 


Features 


Pinout 


LOW STANDBY POWER 55jUW MAX 

LOW OPERATING POWER 22mW/MH2 MAX 

FAST ACCESS TIME . 220nsec MAX 

DATA RETENTION VOLTAGE 2.0 VOLTS MIN 

TTL COMPATIBLE IN/OUT 


• H(GH OUTPUT DRIVE - 2 TTL LOADS 

• ON CHIP ADDRESS REGISTERS 

• COMMON DATA IN/OUT 

• THREE STATE OUTPUTS 

• EASY MICROPROCESSOR INTERFACING 

• MILITARY TEMPERATURE RANGE 

• INDUSTRIAL TEMPERATURE RANGE 


TOP VIEW 


A3C 

1* ^ 

18 

Uvcc 

A2C 

2 

17 

]a4 

A1C 

3 

16 

] W 

AOC 

4 

15 

3si 

ASC 

5 

14 

3dQ3 

AbL 

6 

13 

3dQ2 

AtC 

7 

12 

3dqi 

GNdC 

8 

11 

]dqo 

eC 

9 

10 

I]S2 


Description 

The HM-6561 is a 256 by 4 static CMOS RAM fabricated using self- 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for address and data outputs allowing ef- 
ficient interfacing with microprocessor systems. The data output buffers 
can be forced to a high impedance state for use in expanded memory 
arrays. The data inputs and outputs are multiplexed internally for com- 
mon I/O bus compatibility. 

The HM-6561 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 

The HM-6561 is pin for pin replaceable with the HM-6661, a 256 x 4 
CMOS PROM. This allows a single memory board design with any organi- 
zation of RAM and PROMs. 


A — Address I nput W — Write Enable 
E — Chip Enable DQ — Data In/Out 

S — Chip Select 


Logic Symbol 


E W VCC S1 S2 

mu 


AO — 

A1 — 

A2 — 


— DQO 

A3 — 


— DQ1 

A4 — 


— DQ2 

A5 


— DQ3 

A6 — 
A7 — 




— GND 


Functional Diagram 


ALL LINES POSITIVE LOGIC • ACTIVE HIGH 

THREE STATE BUFFERS: 

A HIGH— ^'OUTPUT ACTIVE 

DATA LATCHES: 

L high — - O 
Q LATCHES ON FALLING 
EDGE OF L 


ADDRESS LATCHES AND GATED DECODERS 
LATCH ON RISING EDGE OF L 
GATE ON RISING EDGE OF G 




“SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE” 
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Harris Semiconductor 


Specifications HM~6561B-2/HM-6 5 6 IB -9 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Supply Voltage -VCC +8.0V 

Operating Supply Voltage -VCC 



Military (-2) 

4.5V to 5.5V 

Input or Output Voltage Applied GND -0.3V 

Industrial (-9) 

4.5V to 5.5V 

to VCC +0.3V 

Operating Temperature 


Storage Temperature -GB^C to +150°C 

Military (-2) 

- 550 c to +1250C 


Industrial (-9) 

-40OCto+85OC 


ELECTRICAL CHARACTERISTICS 


D.C. 




A.C. 


SYMBOL 

PARAMETER 

TEMP. & VCC = 
OPERATING 
RANGE 

TEMP. = 250 c 0 
VCC = 5.0V 

UNITS 

TEST 

CONDITIONS 

MiN 

MAX 

MIN 

TYP 

MAX 

ICCSB 

Standby Supply Current 


10 


0.1 

1 

jJLA 

10 = 0 




1(+250C) 





VI = VCC or GND 

ICCOP 

Operating Supply Current (D 


4 


1.5 

2.5 

mA 

f = 1MHz, 10 = 0 









VI = VCC or GND 

ICCDR 

Data Retention Supply Current 


10 


0.01 

1 

/LfA 

VCC = 3.0, 10 = 0 









VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 

1.4 


V 


II 

input Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

IdA 

GND VI ^ VCC 

lIOZ 

Input/Output Leakage Current 

-1.0 

+1 0 

-0.5 

0.0 

+0.5 

flA 

GND VO>$: VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +0.3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

lOL = 3.2mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -0.4mA 

Cl 

Input Capacitance (D 


6 


4 

6 

PF 

VI = VCC or GND 









f = 1MHz 

CIO 

Input/Output Capacitance (D 


10 


6 

10 

PF 

VO= VCC or GND 









f = 1MHz 

TELQV 

Chip Enable Access Time 


220 


120 

170 

ns 

0 

TAVQV 

Address Access Time 


220 


110 

170 

ns 

0 

TSLQX 

Chip Select Output Enable Time 


120 


50 

90 

ns 

0 

TWLQZ 

Write Enable Output Disable Time 


120 


50 

90 

ns 

0 

TSHQZ 

Chip Select Output Disable Time 


120 


50 

90 

ns 

0 

TELEH 

Chip Enable Pulse Negative Width 

220 


170 

120 


ns 

0 

TEHEL 

Chip Enable Pulse Positive Width 

100 


70 

50 


ns 

0 

TAVEL 

Address Setup Time 

0 


0 

-10 


ns 

0 

TELAX 

Address Hold Time 

40 


30 

20 


ns 

0 

TDVWH 

Data Setup Time 

100 


80 

50 


ns 

0 

TWHDX 

Data Hold Time 

0 


0 

0 


ns. 

0 

TWLDV 

Write Data Delay Time 

120 


90 

50 


ns 

0 

TWLSH 

Chip Select Write Pulse Setup Time 

220 


170 

100 


ns 

0 

TWLEH 

Chip Enable Write Pulse Setup Time 

220 


170 

100 


ns 

0 

TSLWH 

Chip Select Write Pulse Hold Time 

220 


170 

100 


ns 

0 

TELWH 

Chip Enable Write Pulse Hold Time 

220 


170 

100 


ns 

0 

TWLWH 

Write Enable Pulse Width 

220 


170 

100 


ns 

0 

TWLSL 

Early Output H'igh Z Time 

0 


0 

-10 


ns 

0 

TSHWH 

Late Output High Z Time 

0 


0 

-10 


ns 

0 

TELEL 

Read or Write Cycle Tinre 

320 


230 

170 


ns 

0 


NOTES; 


1. All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions; inputs — TRISE = TFALL = 20nsec; Outputs ^ 1 TTL load and 50pF. Ail timing measurements 
at 1/2 VCC. 
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Specifications HM-6561-2/HM-6561-9 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 

Supply Voltage -VCC +8.0V 

Operating Supply Voltage -VCC 


Military (-2) 4.5V to 5.5V 

Input or Output Voltage Applied GND -0.3V 

Industrial (-9) 4.5V to 5.5V 

to VCC +0.3V 



Operating Temperature 

Storage Temperature -65oC to +150OC 

Military (-2) -550C to +1 250C 


Industrial (-9) -40^0 to +85oC 


ELECTRICAL CHARACTERISTICS 


SYMBOL 

PARAMETER 

TEMP. & VCC = 
OPERATING 
RANGE 

TEMP. = 250C ® 
VCC = 5.0V 

UNITS 

TEST 

CONDITIONS 

MIN 

MAX 

MIN 

TYP 

MAX 

ICCSB 

Standby Supply Current 


10 


1.0 

1 

MA 

10 = 0 




1(+250C) 





VI = VCC or GND 

ICCOP 

Operating Supply Current® 


4 


1.5 

2.5 

mA 

f = 1MHz, 10 = 0 









VI = VCC or GND 

ICCDR 

Data Rietention Supply Current 


10 


0.1 

1 

IXA 

VCC = 3.0, 10 =0 









VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 

1.4 


V 


II 

Input Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

/iA 

GND VI VCC 

lIOZ 

Input/Output Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

jUA 

GND VO< VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +0.3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

IOL = 3.2mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -0.4mA 

Cl 

Input Capacitance® 


6 


4 

6 

PF 

VI = VCC or GND 









f=1MHz 

CIO 

Input/Output Capacitance® 


10 


6 

10 

PF 

VO= VCC or GND 









f = 1MHz 

TELQV 

Chip Enable Access Time 


300 


160 

240 

ns 

® 

TAVQV 

Address Access Time 


300 


150 

240 

ns 

® . 

TSLQX 

Chip Select Output Enable Time 


150 


60 

120 

ns 

@ 

TWLQZ 

Write Enable Output Disable Time 


150 


60 

120 

ns 

® 

TSHQZ 

Chip Select Output Disable Time 


150 


60 

120 

ns 

® 

TELEH 

Chip Enable Pulse Negative Width 

300 


240 

160 


ns 

0 

TEHEL 

Chip Enable Pulse Positive Width 

100 


70 

50 


ns 

0 

TAVEL 

Address Setup Time 

0 


0 

-10 


ns 

0 

TELAX 

Address Hold Time 

50 


40 

30 


ns 

0 

TDVWH 

Data Setup Time 

150 


120 

100 


ns 

0 

TWHDX 

Data Hold Time 

0 


0 

0 


ns 

0 

TWLDV 

Write Data Delay Time 

150 


120 

60 


ns 

0 

TWLSH 

Chip Select Write Pulse Setup Time 

300 


240 

160 


ns 

0 

TWLEH 

Chip Enable Write Pulse Setup Time 

300 


240 

160 


ns 

0 

TSLWH 

Chip Select Write Pulse Hold Time 

300 


240 

160 


ns 

0 

TELWH 

Chip Enable Write Pulse Hold Time 

300 

. 

240 

160 


ns 

0 

TWLWH 

Write Enable Pulse Width 

300 


240 

160 


ns 

0 

TWLSL 

Early Output High Z Time 

0 


0 

-10 


ns 

0 

TSHWH 

Late Output High Z Time 

0 


0 

-10 


ns 

0 

TELEL 

Read or Write Cycle Time 

400 


310 

210 


ns 

0 





NOTES: 1. 

2. 

3. 

4. 


All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at 1/2 VCC. 
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Harris Semiconductor 


Specifications HM-6561-5 


ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGE 


Supply Voltage -VCC 

+8.0V 

Operating Supply Voltage -VCC 




Commercial 

4.75V to 5.25V 

Applied Input or Output Voltage 

GND -0.3V 

VCC +0.3V 

Operating Temperature 


Storage Temperature -65oC to +150°C 

Commercial 

0OCtQ75oC 


ELECTRICAL CHARACTERISTICS 




TEMP. & VCC = 

— 







OPERATING 

TEMP. = 250C ^ 





RANGE 

VCC = 5.0V 


TEST 

CONDITIONS 

SYMBOL 

PAR.AMETER 

MiN 

MAX 

RHIIkf 

ivni>i 

TYP 

MAX 

UNITS 

ICCSB 

Standby Supply Current 

Operating Supply Current ( 1 ) 


100 


10 

100 

flA 

10 = 0 

Vi = VCC or GND 

ICCOP 


4 


1.5 

2.5 

mA 

f = 1MHz, 10 = 0 

VI = VCC or GND 


VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 



V 


II 

Input Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

MA 

GND VI < VCC 

1102 

Input/Output Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

MA 

GND ^VO«$: VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +0.3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

lOL = 1.6mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -0.2mA 

Cl 

Input Capacitance (D 


6 


4 

6 

PF 

VI = VCC or GND 
f = 1MHz 

CIO 

Input/Output Capacitance d) 


10 


6 

10 

PF 



VO= VCC or GND 
f = 1MHz 

TELQV 

Chip Enable Access Time 


350 


200 

300 

ns 

0 

TAVQV 

Address Access Time 


360 


200 

310 

ns 

0 

TSLQX 

Chip Select Output Enable Time 


180 


80 

160 

ns 

0 

TWLQZ 

Write Enable Output Disable Time 


180 


80 

160 

ns 

0 

TSHQZ 

Chip Select Output Disable Time 


180 


80 

160 

ns 

0 

TELEH 

Chip Enable Pulse Negative Width 

350 


300 

200 


ns 

0 

TEHEL 

Chip Enable Pulse Positive Width 

150 


130 

90 


ns 

0 

TAVEL 

Address Setup Time 

10 


10 

0 


ns 

0 

TELAX 

Address Hold Time 

70 


50 

40 


ns 

0 

TDVWH 

Data Setup Time 

170 


140 

120 


ns 

0 

TWHDX 

Data Hold Time 

0 


0 

0 


ns 

0 

TWLDV 

Write Data Delay Time 

200 


170 

60 


ns 

0 

TWLSH 

Chip Select Write Pulse Setup Time 

350 


300 

200 


ns 

0 

TWLEH 

Chip Enable Write Pulse Setup Time 

350 


300 

200 


ns 

0 

TSLWH 

Chip Select Write Pulse Hold Time 

350 


300 

200 


ns 

0 

TELWH 

Chip Enable Write Pulse Hold Time 

350 


300 

200 


ns 

0 

TWLWH 

Write Enable Pulse Width 

350 


300 

200 


ns 

0 

TWLSL 

Early Output High Z Time 

0 


0 

-10 


ns 

0 

TSHWH 

Late Output High Z Time 

0 


0 

-10 


ns 

0 

TELEL 

Read or Write Cycle Time 

500 

1 


430 

290 

’ 

ns 

0 


NOTES: 1. 

2. 

3. 

4. 


All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at1/2VCC. 
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Cu 


SEMICONDUCTOR 
PifODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HM-6562 

256 X 4 CMOS RAM 


Features 


Pinout 


• LOW POWER STANDBY 

• LOW POWER OPERATION 

• FAST ACCESS TIME 

• DATA RETENTION VOLTAGE ...... 

• TTL COMPATIBLE IN/OUT 

• HIGH OUTPUT DRIVE - 2 TTL LOADS 

• HIGH NOISE IMMUNITY 

• ON CHIP ADDRESS REGISTER 

• 16 PIN PACKAGE FOR HIGH DENSITY 

• THREE-STATE OUTPUTS 

• MILITARY TEMPERATURE RANGE 

• INDUSTRIAL TEMPERATURE RANGE 

Description 

The HIVI-6562 is a 256 by 4- static CMOS RAM fabricated using self- 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for address allowing for efficient interfacing 
with microprocessor systems. The data output buffers can be forced to a 
high impedance state for use in expanded memory arrays. The data inputs 
and outputs are multiplexed internally for common I/O bus compatibility. 

The HM-6562 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 

The HM-6611, 256 x 4 CMOS PROM, is pin for pin replaceable with the 
HM-6562. This allows a single memory board design with any organi- 
zation of RAM and PROMs. 


. . 55JLtW MAX 
22mW/MHz MAX 
220nsec MAX 
2.0 VOLTS MIN 


TOP VIEW 


A3C 

A2[; 

AlC 

AOC 

A5[^ 

AeC 

A7C 

gndC 


U vcc 

3 A4 

]dQ3 
3DQ2 
10 3 DQl 
9 3 DQO 


A — Address Input W — Write Enable 
E — Chip Enable DQ — Data In/Out 


Logic Symbol 


E vcc W 



Functional Diagram 


ALL LINES POSITIVE LOGIC > ACTIVE HIGH 

THREE STATE BUFFERS; 

A HIGH — ► OUTPUT ACTIVE 

ADDRESS LATCHES AND GATED DECODES 
LATCH ON RISING EDGE OF L 
GATE ON RISING EDGE OF G 




“SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE” 
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Harris Semiconductor 


Specifications HM-6 562B-2/HM-6 562B-9 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Supply Voltage -VCC +8.0V 

Operating Supply Voltage -VCC 



Military (-2) 

4.5V to 5.5V 

Input or Output Voltage Applied GND -0.3V 

Industrial (-9) 

4.5V to 5.5V 

to VCC +0.3V 

Operating Temperature 


Storage Temperature -65oC to +1 BO^C 

Military (-2) 

-550C to +1 250C 


Industrial (-9) 

-40OC to +850C 


ELECTRICAL CHARACTERISTICS 




TEMP. & VCC = 
OPERATING 
RANGE 

— 

TEMP. = 250C ® 
VCC = 5.0V 


TEST 

CONDITIONS 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNITS 

ICCSB 

Standby Supply Current 


10 

1 (+250C) 


0.1 

1 

MA 

10 = 0 

VI = VCC or GND 

ICCOP 

Operating Supply Current® 


4 


1.5 

2.5 

mA 

f = 1MHz, 10 = 0 

VI = VCC or GND 

ICCDR 

Data Retention Supply Current 


10 


0.01 

1 

/UA 

VCC = 3.0, 10 = 0 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 

1.4 


V 


II 

Input Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

JUA 

GND VI VCC 

lIOZ 

Input Output Leakage Current 

-1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

IJiA 

GND ^ VO<: VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +3.0 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

lOL = 3.2mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -0.4mA 

Cl 

Input Capacitance® 


6 


4 

6 

pF 

VI = VCC or GND 
f = 1MHz 

CIO 

Input Output Capacitance® 



10 


6 

10 

pF 

VO=VCCorGND 
f = 1MHz 

TELQV 

Chip Enable Access Time 


220 


120 

170 

ns 


TAVQV 

Address Access Time 


220 


110 

170 

ns 


TELQX 

Chip Enable Output Enable Time 


120 


50 

90 

ns 

® 

TWLQZ 

Write Enable Output Disable Time 


120 


50 

90 

ns 

® 

TEHQZ 

Chip Enable Output Disable Time 


120 


50 

90 

ns 

® 

TELEH 

Chip Enable Pulse Negative Width 

220 


170 

120 


ns 

® 

TEHEL 

Chip Enable Pulse Positive Width 

100 


70 

50 


ns 


TAVEL 

Address Setup Tirne 

0 


0 

-10 


ns 

® 

TELAX 

Address Hold Time 

40 


30 

20 


ns 

® 

TDVWH 

Data Setup Time 

100 


80 

50 


ns 

@ 

TWHDX 

Data Hold Time 

0 


0 

0 


ns 

® 

TWLDV 

Write Data Delay Time 

120 


9a 

50 


ns 


TWLEH 

Chip Enable Write Pulse Setup Time 

220 


170 

100 


ns 

® 

TELWH 

Chip Enable Write Pulse Hold Time 

220 


170 

100 


ns 

® 

TWLWH 

Write Enable Pulse Width 

220 


170 

100 


ns 

® 

TWLEL 

Early Output High Z Time 

0 


0 

-10 


ns 

. ® 

TEHWH 

Late Output High Z Time 

0 


0 

-10 


ns 

® 

TELEL 

Read or Write Cycle Time 

320 


240 

170 


ns 

® 



NOTES; 


1. All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5rnA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at 1/2 VCC. 
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Specifications HM-6S62-2/HM-BS62-9 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 

Supply Voltage -VCC +8.0V 

Operating Supply Voltage -VCC 


Military (-2) 4.5V to 5.5V 

Input or Output Voltage Applied GND -0.3V 

Industrial (-9) 4.5V to 5.5V 

to VCC +0.3V 



Operating Temperature 

Storage Temperature -65*^C to +1 BO^C 

Military (-2) -550C to +1250C 


Industrial (-9) -40oC to +85oC 


ELECTRICAL CHARACTERISTICS 




TEMP. & VCC = 








OPERATING 

TEMP, = 250C CP 





RANGE 

VCC = 5.0V 


TEST 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

ICCSB 

Standby Supply Current 


10 


1.0 

1 

jUA 

10 = 0 


Operating Supply Current (D 


1(+250C) 





VI = VCC or GND 

ICCOP 


4 


1.5 

2.5 

• 

mA 

f = 1MHz, 10 = 0 

VI = VCC or GND 


ICCDR 

Data Retention Supply Current 


10 


0.1 

1 

MA 

VCC = 3.0, 10 = 0 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 

1.4 

> 

V 


II 

Input Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

/ZA 

GND VI VCC 

lIOZ 

Input Output Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 

+0.5 

/LIA 

GND ^ VO VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +3.0 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

lOL = 3.2mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -0.4mA 

Cl 

Input Capacitance (D 


6 


4 

6 

PF 

VI = VCC or GND 
f = 1MHz 

CIO 

Input Output Capacitance® 


10 


6 

10 

pF 

VO= VCC or GND 
f = 1MHz 

TELQV 

Chip Enable Access Time 


300 


160 

240 

ns 

® 

TAVQV 

Address Access Time 


300 


150 

240 

ns 

® 

TELQX 

Chip Enable Output Enable Time 


150 


60 

120 

ns 

@ 

TWLQZ 

Write Enable Output Disable Time 


150 


60 

120 

ns 

® 

TEHQZ 

Chip Enable Output Disable Time 


150 


60 

120 

ns 

® 

TELEH 

Chip Enable Pulse Negative Width 

300 


240 

160 


ns 

® 

TEHEL 

Chip Enable Pulse Positive Width 

100 


70 

50 


ns 

® 

TAVEL 

Address Setup Time 

0 


0 

-10 


ns 

® 

TELAX 

Address Hold Time 

50 


40 

30 


ns 

® 

TDVWH 

Data Setup Time 

150 


120 

100 


ns 

@ 

TWHDX 

Data Hold Time 

0 


0 

0 


ns 

® 

TWLDV 

Write Data Delay Time 

150 


120 

60 


ns 

® 

TWLEH 

Chip Enable Write Pulse Setup Time 

300 


240 

160 


ns 

® 

TELWH 

Chip Enable Write Pulse Hold Time 

300 


240 

160 


ns 

® 

TWLWH 

Write Enable Pulse Width 

300 


240 

160 


ns 


TWLEL 

Early Output High Z Time 

0 


0 

-10 


ns 


TEHWH 

Late Output High Z Time 

0 


0 

-10 


ns 

® 

TELEL 

Read or Write Cycle Time 

400 


310 

210 


ns 

@ 



NOTES: 


1. All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at1/2VCC. 
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Harris Semiconductor 


Specifications HM-6562-5 


ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGE 


Supply Voltage -VCC 

+8.0V 

Operating Supply Voltage -VCC 




Commercial 

4.75V to 5.25V 

Applied Input or Output Voltage 

GND -0.3V 

VCC +0.3V 

Operating Temperature 


Storage Temperature -65oC to +1 BO^C 

Commercial 

OOC to 750C 


ELECTRICAL CHARACTERISTICS 


D.C. 



A.C. 




TEMP. & VCC = 
OPERATING 
RANGE 

TEMP. = 250C® 
VCC = 5.0V 


TEST 

CONDITIONS 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNITS 

ICCSB 

Standby Supply Current 


100 


10 

100 

flA 

'10 = 0 

VI = VCC or GND 

ICCOP 

Operating Supply Current (D 


4 


1.5 

2.5 

mA 

f = 1MHz, 10 = 0 

VI = VCC or GND 

VCCDR 

Data Retention Supply Voltage 

2.0 


2.0 



V 


II , 

Input Leakage Current 

-1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

iUA 

GND .^Vl <:VCC 

lIOZ 

Input Output Leakage Current 

-1.0 

+1.0 

-0.5 

0.0 . 

+0.5 

JUA 

GND 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +3.0 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

lOL = 1.6mA 

VOH 

Output High Voltage 

. 2.4 


3.0 

4.5 


V 

lOH = -0.2mA 

Cl 

Input Capacitance (D 


6 


4 

6 

PF . 

VI = VCC or GND 
f = 1MHz 

CIO 

Input Output Capacitance (D 


10 


6 

10 

PF 

VO= VCC or GND 
f = 1MHz 

TELQV 

Chip Enable Access Time 


350 


200 

300 

ns 

0 

TAVOV 

Address Access Time 


360 


200 

310 

ns 

0 

TELQX 

Chip Enable Output Enable Time 


180 


80 

160 

ns 

0 

TWLQZ 

Write Enable Output Disable Time 


180 


80 

160 

ns 

0 

TEHQZ 

Chip Enable Output Disable Time 


180 


80 

160 

ns 

0 

TELEH 

Chip Enable Pulse Negative Width 

350 


300 

200 


ns 

0 

TEHEL 

Chip Enable Pulse Positive Width 

150 


130 

90 


ns 

0 

TAVEL 

Address Setup Time 

10 


10 

0 


ns 


TELAX 

Address Hold Time 

70 


50 

40 


ns 

0 

TDVWH 

Data Setup Time 

170 


140 

120 


ns 

0 

TWHDX 

Data Hold Time 

0 


0 

0 


ns 

0 

TWLDV 

Write Data Delay Time 

180 


160 

80 


ns 

0 

TWLEH 

Chip Enable Write Pulse Setup Time 

350 


300 

200 


ns 

0 

TELWH 

Chip Enable Write Pulse Hold Time 

350 


300 

200 


ns ■ 

0 

TWLWH 

Write Enable Pulse Width 

350 


300 

200 


ns 

0 

TWLEL 

Early Output High Z Time 

0 


0 

-10 


hs 

0 

TEHWH 

Late Output High Z Time 

0 


0 

-10 


ns 

0 

TELEL 

Read or Write Cycle Time 

500 


330 

290 


ns 

0 


NOTES: 


1. All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example; Typical ICCOP = 1.5m A/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions; Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at 1/2 VCC. 
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HM-6611 

1024-BIT 
FIELD PROGRAMMABLE 
CMOS PROM 


Features 


Pinout 


FUSED LINK PROM 
FIELD-PROGRAMMABLE 
ORGANIZED 256 X 4 

LOW POWER STANDBY O.lmW 

LOW POWER ENABLED lOmW 

CMOS RAM PINOUT EXCEPT FOR P 
TTL COMPATIBLE IN/OUT 
THREE STATE OUTPUTS 
FULLY STATIC OPERATION 

FAST ACCESS TIME 450nsec MAX 

HIGH NOISE IMMUNITY 

HIGH RELIABILITY 

MILITARY TEMPERATURE RANGE 

industrial temperature range 

10 VOLT VERSION AVAILABLE 


TOP VIEW 



Logic Symbol 


Description 

The HIVI-661 1 is a part of a family of fusible link CMOS PROMs featuring 
three state outputs. This device is static, TTL compatible, and has a 
100 juA maximum standby current over temperature at a VCC of 5 volts. 
10V and full military temperature devices are available. Chip Select (S) 
is used to place the device in the standby state and also forces the outputs 
into the high impedance state when it is high. Program Enable (P) is used 
only during programming, and must be connected to VCC in the system. 
Pinout is similar to Bipolar PROMs and is pin for pin replaceable with the 
HM-6562, a 256 x 4 CMOS RAM, if P is tied to VCC. This allows a single 
memory board design with any organization of RAM and PROM. 


AO 

A1 

A2 

A3 

A4 

A5 

A6 

A7 


S +VCC P 



Functional Diagram 


GATED ROW 
ADDRESS DECODER 



(PROGRAMMING ONLY) QO Q1 02 03 



“SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE” 
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Harris Semiconductor 


Specifications HM-6611A-2/HM-66m-9 


ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGE 


Supply Voltage - VCC 

+ 12.0V 

Operating Supply Voltage -VCC 

© 



Military (-2) 

9V to 11V 

Input or Output Voltage Applied 

GND -0.3V 

Industrial (-9) 

9.5V to 10.5V 


to VCC +0.3V 

Operating Temperature 


Storage Temperature -650C to +150OC 

Military (-2) 

- 550 c to + 1250 c 



Industrial (-9) 

-40OC to +850C 


ELECTRICAL CHARACTERISTICS 


D.C. 





TEMP. & VCC = 
OPERATING 
RANGE 


TEMP. = 250 c ® 
VCC = lO.OV 


TEST 

SYMBOL 

PARAMETER 

MIN 

MAX 


MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

ICCSB 

Standby Supply Current 


500 



50 

200 

IIA 

VI = VCC or GND 

S = VCC 

ICCEN 

Enabled Supply Current ® 


25 



5 

15 

mA 

VI = VCC or GND 

S = GND, 10 = 0 , 

II 

Input Leakage Current © 

-1.0 

+1.0 


-0.5 

0.0 

+0.5 

jUA 

GND^VI^VCC 

lOZ 

Output Leakage Current 

-10.0 

+ 10.0 


-5.0 

±0.5 

+5.0 

fXA 

GND^VO<:VCC 

VIL 

Input Low Voltage 

-0.3 

1.8 


-0.3 

3.5 

2.5 

V 


VIH 

Input High Voltage 


VCC + 
0.3 


5.5 

3.5 

10.3 

V 


VOL 

Output Low Voltage 


1.0 



0.2 

0.5 

V 

10 = 2.0mA 

VQH 

Output High Voltage 

8.0 



8.5 

9.5 


V 

10 = -2.0mA 

Cl 

Input Capacitance ® ® 


8.0 



5.0 

8.0 

PF 

VI = VCC or GND 
f = IMHh 

CO 

Output Capacitance © ® 


10.0 



8.0 

10.0 

PF 

VO = VCC or GND 
f = 1 MHz 

TAVQV 

Address Access Time 


350 



200 

250 

ns 

© 

TSLQV 

Chip Select Access Time 


400 



250 

300 

ns 

© 

TSLQX 

Chip Select Output Enable Time 


70 



20 

50 

ns 

© 

TSHQZ 

Chip Select Output Disable Time 
1 


70 



20 

50 

ns 

© 


NOTES: 

1. All devices tested at worst case limits. Room temperature 10 volt data provided for information - not guaranteed. 

2. ICCEN is proportional to the number of unblown fuses per word addressed. If all four fuses in the word addressed are 
blown ICCEN ICCSB. 

3. Except P. Program Enable is used only during programming and it's characteristics are accounted for in the program- 
ming specifications. 

4. Capacitance is sampled and guaranteed, but not 100% tested. 

5. AC test conditions: Inputs - TRISE = TFALL = 20nsec; Outputs - lOOKH and 50pF to ground; Timing measured 
at y 2 VCC. 

6. The HM-6611A will also meet the HM-6611 specifications when operated within the HM-661 1 operating range. 
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Specifications HM-661U2/HM-6611-9 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Supply Voltage - VCC +12.0V 

Operating Supply Voltage -VCC 



Military (-2) 

4.5V to 5.5V 

Input or Output Voltage Applied GND -0.3V 

Industrial (-9) 

4.5V to 5.5V 

to VCC +0.3V 

Operating Temperature 


Storage Temperature -65oC to +150OC 

Military (-2) 

-550C to+125oC 


Industrial (-9) 

-40OC to +850C 


ELECTRICAL CHARACTERISTICS 



M- 1 

■ 

TEMP. & VCC = 
OPERATING 
RANGE 


TEMP. = 250c ® 
VCC = 5 . 0 V 


TEST 

SYMBOL 

PARAMETER 

MIN 

MAX 

J 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

ICCSB 

Standby Supply Current 


100 



5 

20 

^A 

VI = VCC or GND 

S = VCC 

ICCEN 

Enabled Supply Current ® 


10 



2 

5 

mA 

VI = VCC or GND 

S = GND, 10 = 0 

II 

Input Leakage Current ® 

-1.0 

+1.0 


-0.5 

0.0 

+0.5 


GND<:V1^VCC 

lOZ 

Output Leakage Current 

-1.0 

+1.0 


-0.5 

0.0 

+0.5 

jUA 

GND<VO<VCC 

VIL 

Input Low Voltage 

-0.3 

0,8 


-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC- 

2.0 

VCC + 
0.3 


2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 



0.3 

0.35 

V 

10 = 2.0mA 

VOH 

Output High Voltage 

2.4 



3.5 

4.0 


V 

10 = -1.0mA 

Cl 

Input Capacitance ® ® 


8.0 



5.0 

8.0 

PF 

VI = VCC or GND 
f=1MHz 

CO 

Output Capacitance ® ® 


10.0 



6.0 

10.0 

pF 

VO = VCC or GND 
f = 1MHz 

TAVOV 

Address Access Time 


450 



300 

350 

ns 

(D 

TSLQV 

Chip Select Access Time 


500 



350 

400 

ns 

(D 

TSLQX 

Chip Select Output Enable Time 


150 



70 

120 

ns 

(D 

TSHOZ 

Chip Select Output Disable Time 


150 



70 

120 

ns 

(D 


NOTES: 

1. All devices tested at worst case limits. Room temperature 10 volt data provided for information - not guaranteed. 

2. ICCEN is proportional to the number of unblown fuses per word addressed. If all four fuses in the word addressed are 
blown ICCEN ICCSB. 

3. Except P. Program Enable is used only during programming and it's characteristics are accounted for in the program- 
ming specifications. 

4. Capacitance is sampled and guaranteed, but not 100% tested. 

5. AC test conditions: Inputs - TRISE = TFALL = 20nsec; Outputs - 50pF and 1TTL load; Timing measured at ’^VCC. 
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Harris Semiconductor 


Specifications HM-661W-5 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Supply Voltage - VCC +12.0V 

Operating Supply Voltage -VCC 


Input or Output Voltage Applied GND -0.3V 

Commercial 

4.75V to 5.25V 

to VCC +0.3V 

Operating Temperature 


Storage Temperature -65oc to +1 SO^C 

Commercial 

OOC to 750C 


ELECTRICAL CHARACTERISTICS 


D.C. 





TEMP. & VCC = 
OPERATING 
RANGE 

TEMP. = 250c ® 
VCC = 5 . 0 V 


TEST 

CONDITIONS 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

TYP 

MAX 

UNITS 

ICCSB 

Standby Supply Current 


1.0 


0.2 

1.0 

mA 

VI = VCC or GND 

S = VCC 

ICCEN 

Enabled Supply Current ® 


25 


5 

25 

mA 

VI = VCC or GND 

S = GND, 10 = 0 

II 

Input Leakage Current ® 

-10.0 

+10.0 

-7.0 

±0.5 

+7.0 

JUA 

GND^VI<VCC 

lOZ 

Output Leakage Current 

-10.0 

+10.0 

-7.0 

±0.5 

+7.0 

/iA 

GND^VO:^VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 

2.0 

1.5 

V 


VIH 

Input High Voltage 

VCC- 

2.0 

VCC + 
0.3 

2.5 

2.0 

5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.3 

0.35 

V 

10 = 1.0mA 

VOH 

Output High Voltage 

2.4 


3.5 

4.0 


V 

10 = -0.5mA 

Cl 

Input Capacitance ® ® 


S.O 


5.0 

8.0 

PF 

VI = VCC or GND 
f = 1MHz 

CO 

Output Capacitance (D ® 


10.0 


6.0 

10.0 

PF 

VO = VCC or GND 
f = 1MHz 

TAVQV 

Address Access Time 


650 


400 

550 

ns 

(D 

TSLQV 

Chip Select Access Time 


800 


500 

650 

ns 

(D 

TSLQX 

Chip Select Output Enable Time 


250 


100 

200 

ns 

(D 

TSHQZ 

Chip Select Output Disable Time 


250 


100 

200 

ns 

(D 


NOTES: 

1. All devices tested at worst case limits. Room temperature 10 volt data provided for information - not guaranteed. 

2. ICCEN is proportional to the number of unblown fuses per word addressed. If all four fuses in the vvord addressed are 
blown ICCEN ICCSB. 

3. Except"?. Program Enable is used only during programming and it's characteristics are accounted for in the program- 
ming specifications. 

4. Capacitance is sampled and guaranteed, but not 100% tested. 

5. AC test conditions: Inputs - TRISE = TFALL = 20nsec; Outputs - 50pF and 1TTL load; Timing measured at ViVCC. 
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Features 


SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


nation 


HM-6661 

1024-BIT 
FIELD PROGRAMMABLE 
CMOS PROM 


450 nsec MAX 


FUSED LINK PROM 
FIELD-PROGRAMMABLE 
ORGANIZED 256x4 

LOW POWER STANDBY 

CMOS RAM PINOUT EXCEPT FOR P 
TTL COMPATIBLE IN/OUT 
THREE STATE OUTPUTS 
SYNCHRONOUS OPERATION 

FAST ACCESS TIME 

HIGH NOISE IMMUNITY 
HIGH RELIABILITY 
MILITARY TEMPERATURE RANGE 
INDUSTRIAL TEMPERATURE RANGE 
10 VOLT VERSION AVAILABLE 


Description 

The HM-6661 is a 256 x 4 static CMOS PROM fabricated using self-align- 
ed silicon gate technology. Synchronous circuit techniques are employed 
to achieve high performance and low power operation. 

On chip latches are provided for address and data outputs allowing effi- 
cient interfacing with microprocessor systems. The data output buffers 
can be forced to a high impedance state for use in expanded memory 
arrays. 

The HM-6661 employs polysilicon fuses as static memory elements. It 
is also pin for pin replaceable with the HM-6561, a 256 x 4 CMOS RAM, 
if P is tied to VCC. This allows a single memory board design with any 
organization of RAM and PROM. 



Functional Diagram 


° LATCHED 

A6 0 ^ADDRESS 

I REGISTER 




‘SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE” 
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Harris Semiconductor 


MONOLITHIC DIODE 

MATRICES 




SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


Features 


Description 


• FIELD PROGRAMMABLE 

• CMOS COMPATIBLE 

• ZERO POWER DISSIPATION 

• FAST SWITCHING 

• FIVE POPULAR ORGANIZATIONS 


Designed with the CMOS circuit engineer in mind, these 
versatile diode matrices allow the application of logically 
powerful programmable solutions to low power CMOS 
system applications. 

These devices incorporate an advanced dielectric isolation 
process to eliminate the need for power supply pins and 
allow parasitic free operation. 


Programming is accomplished by cleanly vaporizing a fus- 
ible link by application of a brief high voltage pulse to 
a selected array element. This operation open circuits 
a row to column orring diode eliminating their former 
interaction. 


Monolithic Structure 




Fusible Link System 


DISCONNECTEP 

DIODE 


FUSED 

LINK 



METALIZED 

INTERCONNECT 

LINE 


INTACT 

LINK 


CONNECTED 

DIODE 



“SEE PAGES 1409-1415 FOR PACKAGE SELECTION GUIDE” 


1406 


®tC MASTER 1979 






Monolithic Diode Matrices 


HIVI-0168 6x8 DIODE MATRICES 
HM-0186 8x6 DIODE MATRICES 
HM-0410 4x10 DIODE MATRICES 
HM-0104 10x4 DIODE MATRICES 
HM-0198 9x8 DIODE MATRICES 


NOTE; Anodes are bold lines. 


HM-0198 



HM-0104 



14 A 


13 K 


12 K 


11 K 


10 K 


9 K 


8 A 


HM-0168 



14 A 
13 A 
12 A 
11 K 
10 A 
9 A 
8 A 



HM-0186 


A 1 
K 2 
K 3 
K 4 
K 5 
K 6 
A 7 




1 


Li 


P 





E 






t 


"N 




t 





r 




















/ 1 


r 

— 




14 A 
13 A 
12 K 
11 K 
10 K 
9 A 
8 A 



CUSTOM PATTERNS 

When ordering a matrix with a custom pattern: Send a paper tape, or copy a matrix pattern and circle out those diodes 
to be removed from the matrix. Another method to clearly identify a pattern is to call out respective anode and 
cathode for each diode to be removed, by package pin number. 
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Harris Semiconductor 


Specifications Dioffe Matrices 

ABSOLUTE MAXIMUM RATINGS 


100mA 
200mA 
450mW 
650C to+150OC 

Maximum Ratings are limiting values above which permanent damage may occur. 


Forward Current 
Surge Current (100 pis Max.) 
Total Ckt. Dissipation (Still Air) 
Storage Temperature (Ambient) 


ELECTRICAL CHARACTERISTICS 





HM-OXXX -5 

HM-OXXX -2 

HM-OXXX -8 



Ta 

QOC to + 750c 

-550c to + 1250c 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

MAX 

UNITS 

CONDITIONS 

Vf 

Forward Voltage 



1.5 


1.5 

V 

1 p = 20mA 





0.9 


.9 

V 

Ip = 1mA 

BVr 

Reverse Breakdown Voltage 

20 


30 


V 

■bV lOOpiA 




250c 

250c 



trr 

Reverse Recovery Time 


■ 

100 


50 

ns 

Ip = 10mA to lp{ = 10mA 









Recovery to 1mA 

Cc 

Crossp>oint Capacitance 


1 



8 

PF 

Vr = 5V; f = 1MHz (1) 


























Selection Guide 


PRODUCT 

1* 

3* 

9* 

CERDIP 

EPOXY 

CERPACK 

HM-0104 

4U 


9H 

HM-0168 

4U 


9H 

HM-0186 

4U 


9H 

HM-0198 



8C 

HIVI-0410 

4U 


9H 

HM-6312 

4G 

3D 

8C 

HM-6388 (Preliminary) 




HM-6389 (Preliminary) 




HD-6431 

4Z 

3G 

8B 

HD-6432 

4N 

3D 

8C 

HD-6433 

4Z 

3G 

8B 

HD-6440 

4N 

3D 

8C 

HD-6495 

4Z 

3G 

8B 

HD-6600 

4D 



HM-6501 

4M 

3E 

8E 

HM-6503 

5B 

3D 

8H 

HM-6504 t 

5B 

3D 

8H 

HM-6508 

4P 

■ 3G 

8B 

HM-6512 

4N 

3D 

8C 

HM-6513 

5B 

3D 

8C 

HM-6514t 

5B 

3D 

8C 

HIVI-6518t 

: 4N 

3D 

8C 

HM-6533 

4M 

3E 

8K 

HM-6543 

4M 

3E 

8K 

HM-6551 

4M 

3E 

8E 

HIVl-6561 t 

4N 

3D 

8C 

HM-6562 

4P 

3G 

8B 

HM-6611 

5C 


8B 

HIVI-6661 

4N 


8C 

JAN-0512 

4K 



HM-7602 

4Z 

3G 

8B 

HIVl-7603 

4Z 

3G 

8B 

HIV1-76LS03 

4Z 

3G 

8B 

HIVl-7608 

4K 

3F 

8F 

HM-7610 

4Z 

3G 

8B 

HIV1-7610A 

4Z 

3G 

8B 

HM-7611 

4Z 

3G 

8B 

HM-7611A 

4Z 

3G 

8B 

HM-7616 

5A 


8L 

HM-7620 

4Z 

3G 

8B 

HM-7620A 

4Z 

3G 

8B 

HM-7621 

4Z 

3G 

8B 

HM-7621A 

4Z 

3G 

8B 

HM-7625R 

4K 

3F 

8F 

HIVl-7629 

4K 

3F 

8F 

HM-7640 

4K 

3F 

8F 

HM-7640A 

4K 

3F 

8F 

HM-7640AR 

4K 

3F 

8F 


* These package numbers to be used in product ordering. Other numbers shown in Selection Guide and drawings are 
internal package numbers, 
t Available in Leadless Carriers. See page 6-19. 
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Harris Semiconductor 


Selection Guide 

(Continued) 


PRODUCT 

V 

3 * 

9 * 

CERDIP 

EPOXY 

CERPACK 

HM-7641 

4K 

3F 

8F 

HM-7641AR 

4K 

3F 

8F 

HM-7642 

4N 

3D 

8C 

HM-7642A 

4N 

3D 

8C 

HM-7642P 

4N 

3D 

8C 

HM-7643 

4N 

3D 

8C 

HM-7643A 

4N 

3D 

8C 

HM-7643P 

4N 

3D 

8C 

HI\/l-7644 

4P 

3K 

8C 

HM-7644A 

4P 

3K 

8C 

HM-7647R 

4K 

3F 

8F 

HM-7648 

4L 

3N 

8D 

HM-7649 

4L 

3N 

8D 

HM-7680 

4K 

3F 

8F 

HM-7680R 

4K 

3F 

8F 

HM-7680P 

4K 

3F 

8F 

HM-7680RP 

4K 

3F 

8F 

HM-7681 

4K 

3F 

8F 

HM-7681R 

4K 

3F 

8F 

HM-7681 P 

4K 

3F 

8F 

HM-7681 RP 

4K 

3F 

8F 

HM-7683 

4L 


8J 

HM-7684 

5E 


8H 

HM-7684P 

5E 


8H 

HM-7685 

5E 


8H 

HM-7685P 

5E 


8H 

HM-7686 

4L 


8J 

HM-7686R 

4L 


8J 

HM-7686P 

4L 


8J 

HM-7686RP 

4L 


8J 

HM-7687 

4L 


8J 

HM-7687R 

4L 


8J 

HM-7687P 

4L 


8J 

HM-7687RP 

4L 


8J 

HM-76160 

5A 


8L 

HM-76161 

5A 


8L 



t Available in Leadless Carriers. See page 6-19. 


NOTE FOR PACKAGE DRAWINGS ON FOLLOWING PAGES: 

1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions i .010 ( i 0.25mm) unless otherwise shown. 

3. Internal package codes are shown in black squares. 
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Harris Semiconductor 










Harris Semiconductor 


14 LEAD CEROIP 



.0M(1.521 (H.6i.38l 






LSI) U 

0«- ISO 


“■“'0 u y 
Tiu J L 

.0181.003 .060 

(.046 10.08) I1.B2) 


18 LEAD CERDIP 



1 1 .290 

I r (7-37) 


j r*" -I u ii- 

lOOdYP.) o®-150 .0101.003 

12.54) (0.25 10.08) 


24 LEAD CERDIP 




•O'® 

SMi.OIS — »- 

(13 Mi ,^) 


.100^ 1^ II ;'^V 

(2.S4)~n .0181.003 . I I _ 11.02 _ 

TVP. (48ln.i“^lr— 


11.083 V._ 

51.081 



u 


22 LEAD CERDIP 



iir u u u 


-1,0651: .020(27,05 + 0.50)- 





— ^loop^ / 


16 LEAD CERDIP 




.OlOlio I 

.7701 oi5(19.561o.3j) -| (4.45) 



— j 1— — I H 

.0181.003 .060 .100 TYP. 

(.461.08) (1.52) (2.54) 




(19.56 lg]|) 


y u 1 1 n 

.018 1.003 -»)U — >. "-"H 

' 060 iboTYP. 

(1.52) (2.54) 


14 LEAD CERDIP 


— ^ .310(7.87) 1-^ 


16 LEAD CERDIP 



.770*®'° (19.56*®^® ) J L.290 (7.37)J 

-O'® -°-3« n If I I 


Tju p X 

.0181.003 .060 .100 TYP 0»-15« .0101003 

(0,46108) (1,52) (2 541 (0.25 108) 















- PIN ONE IDENTIFY 
16 ^ 


I .37S±.02D I 

I (SO.) I .288 i. 015 

r 19.53 ±0.51 1 ^(7.32 ±0.38) 

.950 ±.020 . 

(24.13 ±0.511 


.018 ±.002 
ITYP.) 
(0.46 ±0.05) 


.005 ±.002 
(0.13 ±0.05) 
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Harris Semiconductor 


















Harris Semiconductor 



16 LEAD FLATPACK 


.01 5 ±.005 
{0.38±0.13J 

PIN ONE INDEX 



.005 ±.001 
{0.1310.03) 


( 7 . 37 ) < 8 -^ 3 ) 

MAX. 

- .9501.020 

(24.1310.51) 


16 LEAD FLATPACK 


PIN ONE INDICATOR 
11-^ .015 +.005 (.38 +0.13) 



18 LEAD FLATPACK 

MNCNEIDENT. 

SEATING PLANE = 



.375 -^.020 o 
(9 52 ^51) a 


!=*= 

*018 + 001 t ! 



.375 +.020 ^ ^ .285 
(9.52 +.051) (7.23 


.950+ 020 (24.13 + 511 ^ 

005 +.001 (.13 + 025) .025 REF. (.63) 


+.015 ^l(0.36+.025) 

I .f 2gj ,085 MAX. 

(2 161 ^ •*- 


I .375 i. 020 , , .285 ±.015 

19.53 i 0.51) ' 17,24 ±0.381 


^.005 +.001 (.13 + 


.005 ±.001 I 
(0.13±0.03) 


.950 ±020 
”|24.13±0.51)’ 


24 LEAD FLATPACK 




















Leadless Carriers 


Harris Semiconductor is offering four CMOS RAMs in 18 pin leadless carriers. Electrical specifications for 
these parts are identical to the equivalent product in the standard DIP package. Mechanical specifications 
for the 18 pin leadless carriers are shown below. For availability and additional information contact your 
nearest Harris Representative or Harris Sales Office. 

All electrical grades of the following product types are available as stock items; 


HM4-5618 1024x 1 CMOS RAM 

HM4-6561 256 x 4 CMOS RAM 

HM4-6504 4096 x 1 CMOS RAM 

HM4-6514 1024x4 CMOS RAM 


18 Pin 
18 Pin 
18 Pin 
18 Pin 


The Package Code for Leadless Carriers is 4. 
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Harris Semiconductor 



> 

GC 

O 

s 

111 

s 


int^ 


21 15 A, 2125A FAMILY 
HIGH SPEED IK X 1 BIT STATIC RAM 


Max. T^/^ (ns) 45 

Max.iQQ(mA) 75 


Operating Temperature Range (**C) 


■ Pin Compatible to 93415A 
And93425A 

■ Fan.OutOf10TTL(2115AFamily) 

-- 1 6mA Output Sink Current 

■ HMOSTechnology- High Reliability 


2115AL 

2115A 

2115AL-2 

2115A-2 

M2115AL 

M2115A 

2125AL 

2125A 

2125AL-2 

2125A-2 

M2125AL 

M2125A 

45 

45 

70 

70 

75 

55 

75 

125 

75 

125 

75 

125 


-55 to +125 


TTL Inputs And Outputs 

Single + 5V Supply 

Uncommitted Collector And 
Three-State Output 

Standard 16-Pin Dual in-Line Package 


■ Low Operating Power Dissipation 
-Max. 0.39mW/Bit (21 1 SAL, 21 25AL) 

- Max. 0.41 mW/Bit (M21 1 SAL, M21 25AL) 

The Intel® 2115A and 2125A families are high-speed, 1024 words by 1 bit random access memories. Both open coliector 
(2115A) and three-state output (2125A) are available. The 21 15A and 21 25A use fully DC stable (static) circuitry throughout 
— in both the array and the decoding and, therefore, require no clocks or refreshing to operate. The data is read out non- 
destructively and has the same polarity as the input data. 

The 2115AL/2125AL at 45 ns maximum access time and the 2115AL-2/2125AL-2 at 70 ns maximum access time are fully 
compatible with the industry-produced 1K bipoiar RAMs, yet offer a significant reduction in power of their bipolar 
equivalents. The power dissipation of the 21 15AL/2125AL and 2115AL-2/2125AL-2 is 394 mW maximum. For systems 
already designed for 1K bipolar RAMs, the 2115A/2125A and the 2115A-2/2125A-2 at 45 ns and 70 ns maximum access 
times, respectively, offer complete compatibility with substantial reduction in maximum powerdissipation. 

The M21 15AL and M2125AL are ideal for high-performance systems where speed and powerdissipation are significant 
design considerations. They have a maximum access time of 75 ns, while power dissipation is only 413 mW maxi- 
mum. The M21 1 5A/M2125A at 55 ns maximum should be considered for applications in which speed is a primary design 
objective. 

The devices are directly TTL compatible in all respects: inputs, outputs, and a single + 5V supply. A separate select (CS) 
lead allows easy selection of an individual package when outputs are OR-tied. 


PIN CONFIGURATION LOGIC SYMBOL I BLOCK DIAGRAM 



Vcc * PIN 16 
GNO » PINS 





SENSE AMPS 
AND 
WRITE 
DRIVERS 


CONTROL 
LOGIC 
(SEE TRUTH 
TABLEI 



@@@@® 


PIN NAMES 


“S CHIP SELECT 1 

Ao TOA, 

ADDRESS INPUTS | 

HE 

WRITE ENABLE i 

Pm 

DATA INPUT 

ObUT 

DATA OUTPUT 1 


INPUTS 

C5 Wfe Di17 
H X X 


TRUTH TABLE 

OUTPUT OUTPUT 

2n5A FAMILY 2125A FAMILY 
Pout Pout 

H HIGH 2 

H ' HIGH 2 


CS WE D,,, 


NOT SELECTED 
WRITE "O" 
WRITE "1" 
READ 


INTEL CORPORATIdN ASSUMES NO RESPONSIBILITY FOR THE USE OF ANY CIRCUITRY OTHER THAN CIRCUITRY EMBODIED IN AN INTEL PRODUCT. NO OTHER CIRCUIT PATENT LICENSES ARE IMPLIED. 
INTEL CORPORATION, 1977 
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itiW 


2118 FAMILY 

16,384 X 1 BIT DYNAMIC RAM 


-vl# 

^ 4 >%- 



2118-2 

2118-3 

2118-4 

2118-7 

Maximum Access Time (ns) 

80 

100 

120 

150 

Read, Write Cycle (ns) 

210 

210 

225 

260 

Read-Modify-Write Cycle (ns) 

250 

250 

285 

315 


Single +5V Supply, ±10% Tolerance 
HMOS Technology 

Low Power: 132mW Max. Operating 
16mW Max. Standby 

Low Vdd Current Transients 

All Inputs, Including Clocks, 

TTL Compatible 


Non-Latched Output is Three-State, 
TTL Compatible 

RAS Only Refresh 

128 Refresh Cycles Required 
Every 2ms 

Page Mode Capability 

CAS Controlled Output Allows 
Hidden Refresh 


The Intel® 211 8 is a 1 6,384 word by 1 -bit Dynamic MOS RAM designed to operate from a single +5\/ power supply. The 2118 
is fabricated using HMOS — a production proven process for high performance, high reliability, and high storage density. 

The 2118 uses a single transistor dynamic storage cell and advanced dynamic circuitry to achieve high speed with low 
power dissipation. The circuit design minimizes the current transients typical of dynamic RAM operation. These low 
current transients contribute to the high noise immunity of the 2118 in a system environment. 

Multiplexing the 1 4 address bits into the 7 address input pins allows the 21 1 8 to be packaged in the indust ry sta ndard 1 6-pin 
DIP. The two 7-bi t add ress words are latched into the 2118 b y the two TTL clocks. Row Address Strobe (RAS) and Column 
Address Strobe (CAS). Non-critical timing requirements for RAS and CAS allow use of the address multiplexing technique 
while maintaining high performance. 

The 21 18 three-state output is controlled by CAS, independent of RAS. After a valid read or read-modify-write cycle, data is 
latched on the output by holding CAS low. The da ta ou t pin is returned to the high impedance stat e by r eturning CAS to a 
high state. The 2118 hidden refresh feature allows CAS to be hpid low to maintain latched data while RAS is used to execute 
RAS-only refresh cycles. 

The single transistor storage cell requires refreshing for data retention. Refreshing is accomplished by performing RAS- 
only refresh cycles, hidden refresh cycles, or normal read or write cycles on the 1 28 address combinations of Ao through As 
during a 2ms period. A write cycle will refresh stored data on all bits of the selected row except the bit which is addressed. 


PIN 

CONFIGURATION 


BLOCK DIAGRAM 


LOGIC SYMBOL 



Ao-Ae 

ADDRESS INPUTS 



Din 

DATA IN 

Dqut 

DATA OUT 


RAS 

ROW ADDRESS STROBE 

Vdd 

POWER (*5V) 

Vss 

GROUND 



INTEL CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OF ANY CIRCUITRY OTHER THAN CIRCUITRY EMBODIED IN AN INTEL PRODUCT NO OTHER CIRCUIT PATENT LICENSES ARE IMPLIED 
‘ INTEL CORPORATION. 1978 
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intel 


2141 

4096 X I BIT STATIC RAM 



2141-2 


120 


70 


2141-3 2141-4 2141-5 2141L-3 2141L-4 2141L-5 



Max. Access Time (ns) 


Max. Active Current (mA) 


Max. Standby Current (mA) 


HMOS Technology 
Industry Standard 2147 Pinout 

Completely Static Memory — No Clock 
or Timing Strobe Required 

Equal Access and Cycle Times 
Single +5V Supply 


250 

150 

55 

40 

12 

5 



■ Automatic Power-Down 

■ Directly TTL Compatible — All Inputs 
and Output 

■ Separate Data Input and Output 

■ Three-State Output 

■ High Density 18-Pin Package 


The Intel® 2141 is a 4096-bit static Random Access Memory organized as 4096 words by 1-bit using HMOS, a high- 
performance MOS technology. It uses a uniquely innovative design approach which provides the ease-of-use features 
associated with non-clocked static memories and the reduced standby power dissipation associated with clocked static 
memories. To the user this means low standby power dissipation without the need for clocks, address setup and hold 
times, nor reduced data rates due to cycle times that are longer than access times. 

^ controls the power-down feature. In less than a cycle time after CS goes high — deselecting the 2141 — the part 
automatically reduces its power requirements and remains in this low power standby mode as long as CS remains high. 
This device feature results in system power savings as great as 85% in larger systems, where the majority of devices are de- 
selected. 

The 2141 is placed in an 1 8-pin package configured with the industry standard pinout, the same as the 2147. It is directly TTL 
compatible in all respects: inputs, output, and a single +5V supply. The data is read out nondestructively and has the same 
polarity as the input data. A data input and a separate three-state output are used. 


PIN CONFIGURATION 



AoC 

1 18 


Ai C 

2 17 


A2C 

3 16 


AsC 

4 15 

> 

2141 

fiC 

A4 C 

5 14 

o 

AsC 

6 13 

s 

Dout C 

7 12 

ui 

WE C 

8 11 


gndC 

9 10 


LOGIC SYMBOL 

— aJ 

Ai 

Az 

As 

A4 

As 

Ag DouT 

A7 

As 

As 

Aio 

An 

0|N WE CS 


BLOCK DIAGRAM 


MEMORY ARRAY 
64 ROWS 
64 COLUMNS 


PIN NAMES 


Ao-Aii ADDRESS INPUTS 
M WRITE ENABLl 

^ CHIP SELECT 

Din data input 

Dout data output 


Vcc POWER (+5V) 
GND GROUND 




COLUMN I/O CIRCUITS 


1 


COLUMN SELECT 



TRUTH TABLE 


_ ® 

CS 


17 16) 15 14 13 12) 


As A? As As Aio All 


C§ 

WE 

MODE 

OUTPUT 

POWER 

H 

X 

NOT SELECTED 

HIGHZ 

STANDBY 

L 

L 

WRITE 

HIGH Z 

Active 

L 

H 

READ 

Dout 

ACTIVE 


INTEL CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OF ANY CIRCUITRY OTHER THAN CIRCUITRY EMBODIED IN AN INTEL PRODUCT. NO OTHER CIRCUIT PATENT LICENSES ARE IMPLIED, 
©INTEL C0l«>0RATI0N. 1978 
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intel 


M2147 

4096 X 1 BIT STATIC RAM 



M2147 

Max. Access Time (ns) 

85 

Max. Active Current (mA) 

180 

Max. Standby Current (mA) 

30 


■ Automatic Power-Down 

■ High Density 18-Pin Package 

■ Directiy TTL Compatible — All Inputs 
and Outputs 

■ Separate Data Input and Output 

■ Three-State Output 

■ Full Military Temperature Range 

The Intel® M2147 is a 4096-bit static Random Access Memory organized as 4096 words by 1-bit using HMOS, a high- 
performance MOS technology. It uses a uniquely innovative design approach which provides the ease-of-use features 
associated with non-clocked static memories and the reduced standby power dissipation associated with clocked static 
memories. To the military user this means low standby power dissipation without the need for clocks, address setup and 
hold times, nor reduced data rates due to cycle times that are longer than access times. 

^ controls the power-down feature. In less than a cycle time after ^ goes high — deselecting the M2 147— the part 
automatically reduces its power requirements and remains in this low power standby mode as long as CS remains high. 
This device feature results in system power savings as great as 85% in largersystems, where the majority of devices are de- 
selected. 


■ HMOS Technology 

■ Completely Static Memory — No Clock 
or Timing Strobe Required 

■ Equal Access and Cycle Times 

■ Single +5V Supply 

■ ±10% Power Supply Tolerance 


The M2147 is placed in an 18-pin package configured with the industry standard pinout. It isdirectly TTL compatible in all 
respects: inputs, outputs, and a single +5V supply. The data is read out nondestructively and has the same polarity as the "o 
input data. A data input and a separate three-state output are used. c 


PIN CONFIGURATION LOGIC SYMBOL 


BLOCK DIAGRAM 


*0 C 

Ai C 2 


A2C 3 
AaC 4 
A4II 5 
A5 C 6 
Dout C 7 
WE C 8 
GNDL 9 


18 □ Vcc 
17 □ Ae 

16 □ A 7 
15 □ Ag 
14 □ Ag 
13 U A 10 

12 □ All 
11 ^ D|n 

10 □ CS 


M2 147 


— 

Aq 

— 

Ai 

— 

A 2 

— 

A 3 

— 

A 4 

— 

A 5 

— 

Ae Dour 

— 

A 7 

— 

Ag 

— 

Ag 

— 

A 10 , 

— 

All 


Din we CS 


? 9 


PIN NAMES 


< 

1 

0 

< 

ADDRESS INPUTS 

Vcc POWER (+5V) 


WRITE ENABLE 

GND GROUND 

CS 

CHIP SELECT- 


D|N 

DATA INPUT 


Dqut 

DATA OUTPUT 



TRUTH TABLE 


m 


MODE 

OUTPUT 

POWER 

H 

X 

NOT SELECTED 

HIGH Z 

STANDBY 

L 

L 

WRITE 

HIGH Z 

ACTIVE 

±J 

H 

READ 

^ 1 

Dqut 

ACTIVE 
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Mitsubishi 


MITSimSHI LSIs 

M5K4116RS-2, M5K4116PpS-3, M5K4116RS-4 

16384-BIT (t6384.WOIID BY 1-BIT) DYNAMIC RANDOM-ACCESS MEMORY 



DESCRIPTION 

The M5K4116P and S are 16384-word by 1-bit dynamic 
RAMs, fabricated with the N-channel silicon-gate MOS 
process, and ideal for large-capacity memory systems 
where Ngh speed, low power dissipation, and low costs 
are essential. The use of double-layer poly-silicon process 
technology and a single-transistor dynamic storage cell 
provide high circuit density at reduced costs, and the use 
of dynamic circuitry including sense amplifiers assures low 
power dissipation. Multiplexed address inputs permit both 
a reduction in pins to the standard 16-pin package configu- 
ration and an increase in system densities. 


PIN CONFIGURATION (TOP VIEW) 


(~5V) Vbb [L 

DATA INPUT Din->II 

READ/WRITE ci/v*,^rr 
CONTROL INPUT R/W-»13 
ROW ADDRESS r- 

STROBE INPUT RAS '♦11 

I Ao“*[l 

ADDRESS INPUTS | A? 

lAi-E 
(12V) Vdd H 


(OV) 


COLUMN ADDRESS 
STROBE INPUT 


Vss 

3-*Dout data output 
i-Aej 
•""As ! 

ADDRESS INPUTS 


12J*-A3 
ii>-A4 
^♦-As 

13 Vcc 


(5V) 


FEATURES 


Type name 

Access time 
(max) 

(ns) 

Cycle time I 
(min) 

(ns) 

Power dissipation 
(tVP) 

(mW) 

M5K4116P. S-2 

150 

375 

280 

M5K4116P, S-3 

200 

375 

280 

M5K4116P. S-4 

250 

410 

260 


• Standard 16-pin package 

• Voltage range on all power supplies 


(VoD, Vcc, Vbb): ±10% 

• Low standby power dissipation: 19.8mW (max) 

• Low. operating power dissipation: 462mW (max) 

• Unlatched output enables two-dimensional chip selec- 
tion and extended page boundary. 

• Eariy-write operation gives common I/O capability. 

• Read-modify-write, RAS-only refresh, and page-mode 
capabilities 

• All input terminals have low input capacitance and are 
directly TTL-compatible. 

• Output is three-state and directly TTL-compatible 


Outline 16P1 (M5K4116P) 
16S1 (M5K4116S) 


• Interchangeable with Mostek's MK41 16 in both electrical 


3 


characteristics and pin configuration. 


APPLICATION 

• Main memory unit for computers 


FUNCTION 

The M5K4116P and S provide, in addition to normal read, 
write, and read-modify-write operations, a number of other 
functions, e.g., page|mode, RAS-only refresh, and delayed- 
write. The input conditions for each are shown below. 


Operation 

Inputs 


Re- 

fresh 

Remarks 

RAS 

CAS 

R/W 

Dm 

Row 

addiesi 


Dour 

Read 


BSi 

rm 

ESS 


ESI 

ISSI 

EB3 

Pege mode 
is identics 
except 

Write 


MSI 

ESI 

BSB 

ESI 

ES3 

IEijuIiI 

E!3 

Re^-modify- 

ACT 

ACT 

ACT 

VLD 

APD 

ATO 

VLD 

YES 

NO. 

RAS-only refre 

ihACT 


li!!!ai 




EaZI 

Ea 


Starxiby 


1^3 

M3 

M3 

Eza 

Esa 

Esa 

Ba 


e 128 refresh cycles 


Note ; ACT : active : NAC : nonactive ; DNC : don't care : VLD : valid ; APD : appied ; OPN : open 


BLOCK DIAGRAM 


DATA INPUT 
READ/WRITE INPUT 

COLUMN ADDRESS 
STROBE INPUT 

ROW ADDRESS 
STROBE INPUT 


Din 

R,/W 

tTTTS 


Ao 

At 


ADDRESS INPUTS 


A2 

^A3 

A4 


As 

As 



Vdd (12V) 
Vcc (5V) 
Vss (OV) 
Vbb (-5V) 


DOUT data output 


A MITSUBISHI 
ELECTRIC 
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LSIs 

M5K4U6RS-2, M5K41i6BS*3, M5K4U6Pp8^ 

16384«BIT (l«a84-WOIID BY l^BIT) DYNAMIC RANDOM-ACCESS MEMORY 


SUMMARY OF OPERATIONS 
Addressing 

To select one of the 16384Tnen[K>rY cells in the M5K4116P 
and S, the 14-bit address signal must be multiplexed into 
7 address signals, which are then latched into the on-chip 
latch by two externally-applied clock pulses. First, the 
negative-going edge of the row-address-strobe pulse (RAS) 
latches the 7 row-address bits; next, the negative-going edge 
of the column-address-strobe pulse (CAS) latches the 7 
column-address bits. Timing of the RAS and CAS clocks 
can be selected by either of the following two methods: 

1. The delay time from RAS to CAS t(i(RAS-5AS) is set 
between the minimum and maximum values of the 
limits. In this case, the interna) CAS control signals are 
inhibited almost until td(^-d;g^)max ('gated CA^' 
operation). The external CAS signal can be applied with 
a margin not affecting the on-chip circuit operations 
e.g. access time, and the address inputs can be easily 
changed from row address to column address. 

2. The delay time t(j(R^-c^) is set larger than, the 
maximum value of the limits. In this case the internal 
inhibition of CAS has already been released, so that 
the internal CAS control signals are controlled by the 
externally applied CAR which also controls the access 
time. 

Data Input 

Data to be written into a selected cell is strobed by the 
later of the two negative transitions of RAV input and 
CAS input. Thus when the RM input makes its negative 
transition prior to CAS input (early write), the data input 
is strobed by CAS, and the negative transition of CAS is set 
as the reference point for set-up and hold times. In the 
read-write or read-modify-write cycles, however, when the 
R/W input makes its negative transition after CAS, the 
R/W negative transition is set as the reference point for 
set-up and hold times. 

Data Output Control 

The output of the M5K4116P and S is in the high-impe- 
dance state when CAS is high. When the memory cycle in 
progress is a read, read-modify-write, or a delayed-write 
cycle, the data output will go from the high-impedance 
state to the active condition, and the data in the selected 
cell will be read. This data output will have thie same 
polarity as the input data. Once the output has entered 
the active condition, this condition will be maintained 
until CAS goes high, irrespective of the condition of RAS 
(for a maximum of 10/is). 

The output will remain in the high-impedance state 
throughout the entire cycle in an early-write cycle. 

These output conditions, of the M5K4116P and S, 
which can readily be changed by controlling the timing of 
the write pulse in a write cycle, and the width of the CAS 


pulse in a read cycle, offer capabilities for a number of 
applications, as follows. 

1. Common I/O Operation 

If all write* operations are performed in the early-write 
mode, input and output can be connected directly to give 
a common I/O data bus. 

2. Data Output Hold 

The data output can be held between read cycles, without 
lengthening the cycle time, until the next cycle commences. 
This enables extremely flexible clock-timing settings for 
RAS and CAS. 

3. Two Methods of Chip Selection 

Since the output is not latched, CAS is not required to keep 
the outputs of selected chips in the matrix in a high- 
impedance state. This means that CAS and/or RAS can 
both be decoded for chip selection. 

4. Extended-Page Boundary 

By decoding CAS, the page boundary can be extended 
beyond the 128 column locations in a single chip. In this 
case, RAS must be applied to all devices. 

Page-Mode Operation 

This operation allows for multiple-column addressing at the 
same row address, and eKminates the power dissipation 
associated with the negative-going edge of RAS, because 
once the row address has been strobed, RAS is maintained. 
Also, the time required to strobe in the row address for 
the second and subsequent cycles is eliminated, thereby 
decreasing the access and cycle times. 

Refresh 

The refreshing of the dynamic cell matrix is accomplished 
by performing a memory operation at each of the 128 
row-address locations within a 2ms time interval. Any 
normal memory cycle will perform the refreshing, and 
RAS-only refresh offers a significant reduction in operating 
power. 

Power Dissipation 

Most of the circuitry in the M5K4116P and S is dynamic, 
and most of the power is dissipated when addresses are 
strobed. Both RAS and CAS are decoded and applied to 
the M5K 4116P and S as chip-select in the memory system, 
but if RAS is decoded, all unselected devices go into stand- 
by independent of the CAS condition, minimizing system 
power dissipation. 

Power Supplies 

Although the M5K4116P and S require no particular 
power-supply sequencing so long as the devices are used 
within the limits of the absolute maximum ratings, it is 
recommended that the Vbb supply be applied first and 
removed last. Vbb should never be more positive than 
Vss when power supply is applied to Vdd- 

Some eight dummy cycles are necessary after power is 
applied to the device before memory operation is achieved. 
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Mitsubishi 


MITSUBISHI LSIs 

M5K4U6RS-2, M5K4116P,S-3p MSK4116P,S-4 

16384-BIT (16384-WORD BY 1-BIT) DYNAMIC RANDOM-ACCESS MEMORY 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vdd 

Supply voltage 



-0.5-20 

V 

Vcc 

Supply voltage 


-0.5-20 

V 

Vss 

Supply voltage 

With respect to Vbb 

-0.5-20 

V 

V| 

Input voltage 


-0.5-20 

V 

Vo 

Output voltage 


-0.5-20 

V 

Vdd 

Supply voltage 

With respect to Vss 


V 

Vcc 

Supply voltage 

-1-15 

V 

Vbb- V ss 

Supply voltage 

Vdd — Vss>0 

0 

V 

lo 

Output current 


50 

mA 

Pd 

Power dissipation 

M5K4116S 

Ta=25lC 

1000 

mW 

M5K4116P 

Ta=25lC 

700 

mW 

Topr 

Operating free-air temperature range 


O 

o 

1C 

Tstg 

Storage temperature range 

M5K4116S 


-65- 150 

1C 

M5K4116P 


-40-125 

1C 


RECOMMENDED OPERATING CONDITIONS (Ta=0~70‘C. unless otherwise noted. Note 1) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Nom 

Max 

Vdd 

Supply voltage 

10.8 

12 

13.2 

V 

Vcc 

Supply voltage (Note 2) 

4.5 

5 

5.5 

V 

Vss 

Supply voltage 

0 

0 

0 

,V 

Vbb 

Supply voltage 

-4.5 

-5 

-5.7 

V 

V|H1 

High-level input voltage, RAS, CAS, R/W 

2.7 


7 

V 

V|H2 

High-level input voltage, Ao — As, Dim 

2.4 


7 

V 

■ ViL 

Low-level input voltage, all inputs 

- 1 


0.8 

V 


Note 1 : AB voltages with respect to Vss Apply Vbb power supply first prior to other power supplies, and remove last. 


2 : The output voltage will swing from Vss *o Vcc when output loading current is zero. In standby mode Vcc tnay be reduced to Vss 
without affecting refresh operations or data retention, but the V oh min specification is not guaranteed in this mode. 



ELECTRICAL CHARACTERISTICS 

{73=0-7010. Vdo=12V±10%, Vcc-5V±10%, Vss =0V, -5.7V i^Vbb^ - 4. 5V . unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

VOH 

High-level output voltage (Note 2) 

l 0 H = — 5 mA 

2.4 


Vcc 

V 

VoL 

Low-level output voltage (Note 2) 

lOL — 4.2 mA 

0 


0.4 

V 

loz 

Off-state output current 

DouT floating 

0VSVout^5.5V 

- 10 


10 

aA 

l| 

Input current 

Vbb=-5V, 0VSVin^7V 

All other pins —OV 

- 10 


10 

aA 

Idoi(av) 

Average supply current from VoD . operating 

RAS, CAS cycHng 
tc{RD) =tc(wR) =375ns 



35 

mA 

ICCI(AV) 

Average supply current from Vcc • operating 




— 

lesKAV) 

Average supply current from V bb . operating (Note 4) 



200 

aA 

Idd2 

Supply current from Vdd . standby 

RXS = Vih 

Dout = floating 



1.5 

mA 

Iccz 

Supply current from VcC . standby 

-10 


10 

aA 

IbB2 

Suppfy current from Vbb ■ statidby 



100 

aA 

l0D3(AV) 

Average supply current from Vdd ■ refreshing 

RAS cycling CAS = Vih 
to(REF) =375ns 



27 

mA 

ICC3(AV) 

Average supply current from Vcc • refreshing 

-10 


10 

A A 

IBB3(AV) 

Average supply current from V bb ■ refreshing 



200 

aA 

Idd4(av) 

Average supply current from Vdd • page mode 

RAS = Vil, 'CAS cycling 
tc{PG) =225ns 



27 

mA 

ICC4(AV) 

Average supply current from V cc ■ pese mode (Note 4) 




— 

IbB4(AV) 

Average supply current from V bb ■ page mode 



200 

aA 

Ci(AD) 

Input capacitance, address inputs 

Vi = Vss 
f= 1MHz 

Vi = 25mVrms 



1 5 

PF 

Ci(DA) 

Input capacitance, data input 



5 

PF 

Ci(R w) 

Input capacitance, read/write control input 



7 

pF 

Ci(R^) 

Input capacitance, RAS input 



10 

pF 

C|(CAS) 

Input capacitance. CAS input 



10 

pF 

Co 

Output capacitance 

Vo = Vss. f= 1MHz, Vi=25mVrms 



7 

pF 


Note 3 ; Current ftowing into an 1C is positive ; out is negative 


4 : Vcc is connected only to the output buffer, so that Icci and lcC 4 depend upon output loading. 
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MNTSUBttHI LSIs 

M5K4116P,S-2, MSK4116P,S-3, M5K4116P,S-4 

163844IT (16384-WORO BY 1-BIT) DYNAMIC RANDOM-ACCESS MEMORY 


TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh, and Page-Mode Cycle) 

(Ta=0~70T:. Vod=12V±10%. Vcc = 5V±109^. Vss = 0V, -5. 7V :s;Vbb< - 4. 5V . unless otherwise noted See notes 5, 8. and 7.) 


Symbol 

Parameter 

Alternative 

Symbol 

M5K4116-2 

M5K4116-3 

M5K4116-4 

Unit 

Limits 

Limits 

Limits 

Min 

Max 

Min 

Max 

Min 

Max 

tc(REF) 

Refresh cuda time 

Tref 


2 


2 


2 

ms 

tw(RASH) 

R^AS high pulse width 

Trp 

100 


120 


150 


ns 

tw(RASL) 

RAS low pulse wictlh 

tfiAS 

150 

10000 

200 

10000 

250 

10000 

ns 

tw(6A?L) 

CAS low pulse width (Note 8) 

tcAS 

100 


135 


165 


ns 

th(RAS-CAS) 

CAS hold time with respect to RAS 

tcSH 

150 


200 


250 


ns 

th(CAS-RAS) 

RAS hold time with respect to CAS 

Trsh 

100 


135 


165 


ns 

t()(RAS-CAS) 

Delay time. RAS to CAS (Note 9) 

Trod 

20 

50 

25 

65 

35 

85 

ns 

td(C«-RAS) 

Delay time. CAS to RAS 

tCRP 

-20 


-20 


-20 


ns 

tsu{RA-RAS) 

Row address setup time with respect to R A S 

Tasr 

0 


0 


0 


ns 

tsu(CA-CAS) 

Colurrvt address setup time with respect to CAS 

Tasc 

- 10 


- 10 


- 10 


ns 

th(RAS-RA) 

Row address hold time with respect to RAS 

Trah 

20 


25 


35 


ns 

ttl(CAS-CA) 

Column address hold time with respect to CAS 

tcAH 

45 


55 


75 


ns 

th(RAS-CA) 

Column address hold time with respect to R A S 

Tar 

95 


120 


160 


ns 

tlHL 

tlLH 

Transition timo 

tj 

3 

35 

3 

50 

3 

50 

ns 


Note 5 : After power supply is applied, some eight dummy cycles are required before memory operation is achieved. 

6 ; The switcNng characteristics are defined as tjHL^ tTLH = 5ns . 

7 ; Reference levels of input signals are Vihi min.Vmz min and Vil max- Reference levels for transition time are also between Vmt or Vihz and Vil- 


8 : Assumes that td(RAS-CAS) ^ td(RAS-CAS) max. If td(RAS-CAS)<td(RAS-CAS) max • tw(CASL) wi be increased by the amount that td(RAS-CAS) 

has decreased. 

9 : The rfiaximum vakie of td(RAS-CA^ does not define the limit of operation, but is specified as a reference point only: If td(RAS-CAS) greater than the specified 

td(RAS-CAS) ttiax limit, then access time is controled exclusively by ta(CAS). 


SWITCHING CHARACTERISTICS (Ta = 0~70t:, Vdd=12V±10%. Vcc = 5V±10%. yss = 0V, -5.7V:SVbb:£- 4.5V. unlessotherwi 

Read Cycle 


Symbol 

Parameter 

r-' " 

Alternative 

Symbol 

M5K4116-2 

M5K4116-3 

M5K4116-4 

Unit 

Limits 

Limits 

Limits 

Min 

Max 

Min 

Max 

Min 

Max 

tc(RD) 

Read cycle time 

Trc 

320 


375 


410 


ns 

tsu(RO-eAS) 

Read set-up time with respect to CAS 

Trcs 

0 




0 


ns 

th(CAS-RD) 

Read hold tirrie with respect to CAS 

Trch 

0 


0 


0 


ns 

th(CS5-0UT) 

Data-out hold time 

toFF 

0 

40 

0 

50 

0 

60 

ns 

ta(CAS) 

CAS access time (Note 10) 

tCAC 


100 


135 


165 

ns 

ta(RAS) 

RAS access time (Note 11) 

Trac 


150 

■ 1 


200 


250 

ns 


Note 10 : This is the value when td(RAS-CAS) ^ td(RAS-CAS)max . Test conditions : Load - 2TTL .Cl=100pF 
11 : This is the value when td(RAS-CAS) < td(RAS-CAS>max . When td(RAS-CAS) 2: td(RAS-CAS) max 

ta(RAS)iooreases by the amount of irx;rease of td(RAS-CA§) Test conditions ; Load — 2TTL . CL=100pF 


Write Cycle 




Alternative 

Symbol 

M5K4116-2 

M5K4116-3 

M5K4116-4 


Symbol 

Parameter 

Limits 

Umits 

Limits 

Unit 



Min 

Max 

Min 

Max 

Min 

Max 


tcIWR) 

Write cycle time 

tflC 

320 


375 


410 


ns 

tsu(WR-CAS) 

Write set-up time with respect to CAS (Note 12) 

twcs 

-20 


-20 


-20 


ns 

th(CAS-WR) 

Write hold time with respect toCAS 

twCH 

45 


55 


75 


ns 

th(HAS-WR) 

Write hold time with respect to RAS 

twCR 

95 


120 


160 


ns 

th(WR-RAS) 

RAS hold time with respect to write 

Trwl 

50 


70 


85 


ns 

th(WR-CAS) 

CAS hold time with respect to write 

tcWL 

50 


70 


85 


ns 

tw(WR) 

Write pujse width 

twp 

45 


55 


75 


ns 

tsu(DA-CAS) 

Data-in setup time with respect to CAS 

Tds 

0 


0 


0 


ns 

th(CAS-OA) 

Data-in hold time with respect to 

tOH 

45 


55 


75 


ns 

th(RAS-DA) 

Data-in hold time with respect to RAS 

tOHR 

_!Lj 


120 1 

160 

1 

ns 
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Mitsubishi 


M5K4116P,S-2, M5K4116RS-3, M5K4116P,S-4 

ie384‘BIT (16384-WORD BY 1 -BIT) DYNAMIC RANDOM-ACCESS MEMORY 


Read-Write, Read-Modrfy-Write Cycle 




■ 

Alternative 

symbol 

M5K4116-2 

M5K4116-3 

M5K4116-4 


Symbol 

Parameter 

Limits 

Limits 

Limits 

Urrit 



Min 

Max 

Min 

Max 

Min 

Max 


tc(RMW) 

Read-modify-write cycle time 

tpwc 

320 


405 


500 


ns 

th(WR-SAS) 

RAS hold time writh respect to vvrite 

tRWL 

50 


70 


85 


ns 

th(WR-CAS) 

CAS tYJid time with respect to write 

tcWL 

50 


70 


85 


ns 

*■ 

tw(WR) 

Write pulse width 

twP 

45 


55 


75 


ns 

tsU(RO-CAS) 

Read setup time with respect to C A S 

tRCS 

0 


0 


0 


ns 

td(HAS-WR) 

Delay timo. RAS to write (Note 12) 

tRWD 

110 


145 


175 


ns 

td(CAS-WR) 

Delay time. CAS to write (Note 12) 

tcWD 

60 


80 1 


SO 


ns 

tsU{OA-WR) 

Data-kt set-up time with respect to write 

tos 

0 


0 


0 


ns 

th(WR-DA) 

Data-in hold time with respect to write 

toH 

45 


55 


75 


ns 

th(CAS-OUT) 

Data-out hold time 

tOFF 

0 

40 

0 

50 

0 

60 

ns 

ta(^) 

CAS access time (Note 10) 

tcAC 


100 


135 


165 

ns 

ta(R«) 

RAS access time (Note 11) 

tRAC 


150 


200 


25P 

ns 


Note 12 : tsu(WR-C^)' tcl<HAS-WH). a™) t{i(CAS-WB)ck> no* define the limits of opefation, but are irx:luded as electrical characteristics only. 
When tsu(WR-CAS)^ tsu(WR-CAS)min. an eatly-write cycle is performed, and the data output keeps the high-impedance state. 
When td(RAS-WR) ^td(RAS-WR)min and td(cAS-WR) itd(c^-WR)min. a read-modify-wite cycle is performed, and the data 
of the selected address wi be read out on the data outputs. 

For al conditions other than those described above the condtion of data output is not defined. 


Page-Mode Cycle 


Symbol 

Parameter 



Alternative 

symbol 

M5K4116-2 

M5K4116-3 

M5K4116-4 

Unit 

Limits 

Limits 

Limits 

Min 

Max 

Min 

Max 

Min 

Max 

tc(PG) 

Page-mode cycle time 

tpc 

170 


225 


275 


ns 

tw(CASH) 

CAS htoh pulse width 

top 

60 


80 


100 


ns 
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MITSUBISHI LSIs 

M5K4116P,S-2, M5K4116P,S-3, M5K 4116P,S-4 

16384-BIT (16384-WORD BY 1-BIT) DYNAMIC RANDOM-ACCESS MEMORY 


TIMING DIAGRAM 
Read Cycle 



tw(RASL) 

-th(RAS-CAS) 



td(RAS-CAS) 











tsu(RA-RAS)| |th{RAS-RA) tsu(CA-CAS) 


■jth(CAS-CA) 


VoL — 

Write Cycle (Earty Write) 


HIGH-IMPEDANCE STATE 



td(CAS-RA?) 


r~ 

ROW 



^ ADDRESS 




tsu(RO-CAS) 






th(CAS-RD) 



th(CAS-OUT) 


-tw(RASL)- 


td(CAS-RAS) 



>• 

DC 

O 

s 

ui 


th(RAS-DA) 


HIGH-IMPEDANCE STATE 
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MITSUBISHI LSIs 


M5K4116P,S-2, M5K4116RS-3, M5K 4116^5-4 


16384-BIT (18384-WORD BY 1-BIT) DYNAMIC RANDOM-ACCESS MEMORY 




















MITSUBISM LSIs 

MSK4116P,S-2, MSK4116RS-3, M5K4116P,S-4 


16384-BIT (16384-WORD BY 1-BIT) DYNAMIC RANDOM-ACCESS MEMORY 
























MITSUBISHI LSto 

M5K4116P,S-2p M5K4116RS-3, M5K4U6RS-4 

16384-BIT (16384-WORD BY l-BIT) DYNAMIC RANDOM-ACCESS MEMORY 


TYPICAL CHARACTERISTICS 


NORMALIZED ACCESS TIME VS. 

vdo supply voltage 



NORMALIZED ACCESS TIME VS. 
AMBIENT TEMPERATURE 



3 


‘E. 

CO 


XI 

3 

CO 



NORMALIZED ACCESS TIME VS. 



-4,0 


-4.5 -5,0 -5.5 

SUPPLY VOLTAGE Vbb(V) 


AVERAGE SUPPLY CURRENT FROM Vdd . 
OPERATING MODE VS. SUPPLY VOLTAGE 



NORMALIZED ACCESS TIME VS. 
Vcc SUPPLY VOLTAGE 


2 

UJ 

8 

< 
a 

UJ 

^ 0.8 
< 

g 

z 

0.6 


Ta = 25r 

















4.5 5.0 5,5 

SUPPLY VOLTAGE Vcc(V) 


6,0 


AVERAGE SUPPLY CURRENT FROM Vpo. 
(M>ERATING MODE VS. AMBIENT TEMPERATURE 


30 


z e 

Ui 

* s 

3 -? 20 | 

I § 

w o I 

< o 


Vdd = 13 
VbB= 

— 

2V 

.5V 





tc 

= 375ns 



r 

to = 500ns 



to = 750ns 










25 50 75 

AMBIENT TEMPERATURE TaCC ) 


100 
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MiTSUBISNi LSIs 

M5K 4U6RS-2, M5K 4116RS-3, M5K 4116R S-4 

t6384-BIT (16384-WORD BY 1-BIT) DYNAMIC RANDOM-ACCESS MEMORY 


AVERAGE SUPPLY CURRENT FROM Voo. 
OPERATING MODE VS. FREQUENCY 



AVERAGE SUPPLY CURRENT FROMVdd. 
REFRESH MODE VS. SUPPLY VOLTAGE 



SUPPLY CURRENT FROM Voo . 
STANDBY MODE VS. SUPPLY VOLTAGE 



AVERAGE SUPPLY CURRENT FROM Vdo, 
REFRESH MODE VS. AMBIENT TEMPERATURE 



SUPPLY CURRENT FROM Voo> 
STANDBY MODE VS. AMBIENT TEMPERATURE 


>< 1.2 

2 o 
Eo 

S ^ 1 g 

rj ^ 

> 

Q 
0 . z 


VoD= 13 

2V 



Vbb= — ‘ 

.5V 











— 






25 50 75 

AMBIENT TEMPERATURE TaCC) 


AVERAGE SUPPLY CURRENT FROM Voo> 
REFRESH MODE VS. FREQUENCY 
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MITSUBISHI LSIs 

M5K4116RS-2, M5K4116RS-3, M5K4U6RS-4 

16384-BIT (16384-WORD BY 1-BIT) DYNAMIC RANDOM-ACCESS MEMORY 


AVERAGE SUPPLY CURRENT FROM Voo. 
PAGE MODE VS. SUPPLY VOLTAGE 



SUPPLY VOLTAGE V □□( V ) 


RAS, CAS, R/W INPUT VOLTAGE 
ViH I . V,, , VS. SUPPLY VOLTAGE 



3 



AVERAGE SUPPLY CURRENT FROM Voo. 
PAGE MODE VS. AMBIENT TEMPERATURE 


< S 

£ Q 


Vdd= 13. 

2 V, Vbb = 

= -4.5V j 

tc(PG) = 250ns 







tc(PG 

) = 375ns 



tc(PG 

j) = 500ns 










25 50 75 

AMBIENT TEMPERATURE Ta ( X) ) 


100 


RAS, CAS, R/W INPUT VOLTAGE 
VtHi, V,ui VS. SUPPLY VOLTAGE 

> 2.5 


> 

5 2.0 


1.0 


io 
|(/) 0.5 


Ta = 25'C 

VoD= 12 

J 

V 




viHumin; | 




^Li(max) 










-4.5 -5,0 -5.5 -6.0 

SUPPLY VOLTAGE Vrb(V) 


AVERAGE SUPPLY CURRENT FROM Voo. 



FREQUENCY f( 0 )(MHz) 


RAS, CAS, R/W INPUT VOLTAGE 



i< 0 25 50 75 100 

Icc 

AMBIENT TEMPERATURE Ta(X;) 
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MITSUBISM LSIs 

M5K4116PpS-2, MSK4116P,S-3, M5K41iePpS-4 

i6384-BIT (16384.WORD BY 1-BIT) DYNAMIC RANDOM-ACCESS MEMORY 


INPUT VOLTAGE Ao^Ae. Din VS. 
SUPPLY VOLTAGE Vmz, V||_2 



INPUT VOLTAGE Ao-Ae, Din VS. 
AMBIENT TEMPERATURE V,h2, V|l2 



INPUT VOLTAGE Ao~A6,D|nVS. 
SUPPLY VOLTAGE V,h2. V,l2 


I 

1 

S 

z 

2 1 .( 


Ta=25t: 

Vdd= 12' 

■ 

■ 

■ 



\ 

'lH2(min) 

lL2(max)' 





V 








SUPPLY VOLTAGE Vbb(V) 


NORMALIZED ACCESS TIME VS. 
LOAD CAPACITANCE 



SUPPLY CURRENT VS. TIME 

RAS/CAS CYCLE 
LONG R^/C^ CYCLE 
RAS ONLY CYCLE 


RAS 




100 

I 80 ■ 
'SS go- 

(mA) 40 - 
20 - 




S,: 


>5 

m 

m 


\4 

■ 

■■ 


I ri T I iTr i Ti I IT riTTi.j 




m 


JZ 

S2 

’jo 

D 

(0 


50ns/DIVISION 
TIME t 
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Mitsubishi 


MITSUBISHI LSIs 

IMST4044P-20, M5T4044P-30, M5T4044P-45 

4096-BIT(409e-W0RD BY 1-BIT) STATIC RANDOM-ACCESS MEMORY 


DESCRIPTION 

The M5T 4044P series are 4096-word by 1-bit static RAMs, 
fabricated with the N-channel silicon-gate MOS process 
and designed for simple interfacing. They operate with 
a single 5V supply, as does TTL, and are directly TTL- 
compatible. 

The members of the M5T 4044P series have three access 
time ranges; M5T4044P-20, M5T4044P-30, M5T4044P45. 


FEATURES 


Parameter 

M5T4044P-20 

M5T4044P-30 

M5T4044P-45 

Access time (max) j 

200ns 

■300ns 

450ns 

Cycle time (mm) 

200ns 

300ns 

450ns 


• Low power dissipation: 50Atw/bit (typ) 

• Single 5V supply 

• Requires no clocks or refreshing 

• All inputs and outputs are directly TTL-compatible 

• All outputs are three-state and have OR-tie capability 

• Simple memory expansion by chip-select (CS) input 

• Interchangeable with Tl's TMS4044 in pin configuration 
and electrical characteristics 


PIN CONFIGURATION (TOP VIEW) 



'Ao-»(T 


H Vcc 

{5V) 


Ai-^d 


ni^-A,, ' 



A4-^[3 


isj^ A to 


ADDRESS INPUTS 

As -►(T 

<J1 

Ag 

- ADDRESS INPUTS 


Az-^d 

H 

i^'*- As 



A3-*[6 

o 

i3]<*- A7 


DATA OUTPUT DouT<*-[T 

TJ 

As 


READ/WRITE INPUT R/W -*(1 


Ti]*- Din 

DATA INPUT 

(OV) GND d 


i|-«-cs 

CHIP SELECT INPUT 


Outline 18P1 


APPLICATION 

• Small-capacity memory units 

FUNCTION 

The M5T 4044P series are very convenient to use, as they 
feature static circuits which require neither external clocks 
nor refreshing, and all inputs and outputs are directly 
compatible with TTL. 

During a write cycle, when a location is designated by 


address signals Ao~Ai i and the R/W signal goes low, the 
D|n signal data at that time are written. 

During a read cycle, when the RA/V signal goes high 
and a location is designated by address signals Aq^Au, 
the data of the designated address appear at the Dqut 
terminals. 

When signal CS is high, the chip is in the non-selectable 
state, disabling both reading and writing. In this case the 
output is in the floating (high-impedance) state, useful 
for OR-ties with other output terminals. 
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MITSUBISHI LSIs 

MST4044P-20, M5T4044P-30, M5T4044P-45 

4096-BIT(4096.W0RD BY 1-BIT) STATIC RANDOM-ACCESS MEMORY 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 

With respect to GND 

-0.5~7 

V 

Vi 

Input voltage 

-0.5~7 

V 

Vo 

Output voltage 

-0.5~7 

V 

Pd 

Maxirhum power dissipation 

Ta = 25^; 

700 

mW 

Topr 

Operating free-air ambient temperature 


0-70 

■c 

Tstg 

Storage temperature 


-40 125 

■c 

RECOMMENDED OPERATING CONDITIONS (xa -o^7or untessothewse noted) 


Symbol 

Parameter 

Limits 

Units 

Min 

Nom 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

ViL 

Low-level Input voltage 

-0.5 


0.8 

V 

ViH 

High-level input voltage 

2 


Vcc 

V 


ELECTRICAL CHARACTERISTICS (Ta=0 — 70t^. Vcc=5V±10%. unless otherwise noted) 


Symbol 

Parameter 

- Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

ViH 

High-level input voltage 


2 


Vcc 

V 

ViL 

Low-leyel input voltage 


-0.5 


0.8 

V 

VOH 

High-level output voltage 

lOH = — 200/.( A, Vcc— ^-SV 

2.4 



V 

VOH 

High-level output voltage 

lOH— — 1.0mA. Vcc=4.75V 

2.4 



V 

Vou 

Low-level output voltage 

IOL = 2.1mA 



0.4 

V 

l| 

Input current 

V|=0~5.5V 




/.A 

Iqzh 

Off-state high-level output current 

V|(CS)=2V. Vo = 2.4V~Vcc 



L 10^ 


lOZL 

Off -state low-level output current 

V|(CS)=2V. Vo = 0.4V 




mA 

Icc 

Supply current from V cc 

Vi = 5. 5V, (all inputs), output open.Ta = 25“ 


40 

65 

mA 

c. 

Input capacitance, all inputs 

Vi =GND, V, = 25mVrms, f = IMHz 


3 

5 

PF 

Co 

Output capacitance 

Vo=GND, Vo = 25mVrms. f= 1MHz 


5 

8 

pF 


Note : Current flowing into an 1C is positive, out is negative. 


TIMING REQUIREMENTS (For Write Cycle) ( Ta = 0 ' TCC . Vcc = 5V ± 10?^ . unless otherwise noted) (Note 2) 



SWITCHING CHARACTERISTICS (For Read Cycle) ( Ta = 0 ~70'’C . Vcc = 5V ± 10% . unless otherwise noted) (Note 2) 


Symbol Parameter 


tc(RD) 

Read cycle lime 

ta(AO) 

Address access time 

ta(cs) 

Chip select access time 

tpxz(cs) 

Output disable time with respect to chip select 

tdv(AD) 

Data valid time with respect to address 




Note 2 Test conditions 
Input pulse level 


©1C MASTER 1979 


0.8 --2V 


Input pulse rise time 
Input pulse fall time 
Reference level 


20ns 

20ns 


Input 1.5V 

Output 1.5V 

Load = 1TTL. Cl=100pF 
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MITSUBISHI LSIs 


M5T4044P-20, M5T4044P-30, MST4044P-4S 

4096-BIT(4096-W0RD BY 1-BIT) STATIC RANDOM-ACCESS MEMORY 


TIMING DIAGRAMS 
Read Cycle 


Ao ~ A 1 1 




Dout 


tc(RO) 



tdv(AD) 


Write Cycle 


Ao ~ A 11 


R/W 



cs 


Din 


Dout 



Note 3 Hatching indicates the state is don t care 




The center line indicates a floating (high -impedance) state 
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MITSUBISHI LSb 

M58981S-30,M58981S-45 

4096-BIT (U>24-WORD BY 4-BIT) CMOS STATIC RANDOM-ACCESS MEMORY 


DESCRIPTION 

The M58981S series consists of two 1024-word by 4-bit 
static RAMs fabricated with the silicon-gate CMOS process 
and designed for low power dissipation and easy application 
of battery back-up. 

Each member of the series, while maintained in the chip 
non-select state by the chip-select signal CS, consumes 
power only at the low value of 15pA (max) standby current 
and accordingly is especially suitable as a memory system 
for battery-operated applications and for battery back-up. 

Each member operates on a single 5V supply, as does 
TTL, and inputs and outputs are directly TTL-compatible 
and are provided with common I/O terminals. 

FEATURES 


300ns (max) 
450ns (max) 


15/xA (max) 


Access time M58981S-30: 

M58981S-45: 

Low power dissipation in 
the standby mode: 

Single 5V power supply 
Data holding at 2V supply voltage 
No external clock or refreshing operation required 
Both inputs and outputs are directly TTL-compatible 
Outputs are three-state, with OR-tie capability 
Simple memory expansion by chip-select signals 
Data terminals are common for both inputs and outputs 
Pin configuration is identical with those of Mitsubishi's 
M58724S (N-channel 4K static RAM), Intel's 2114, 
and Tl's TMS4045. 

APPLICATION 

• Battery-driven or battery back-up small-capacity memo- 
ry units 

FUNCTIONS 


PIN CONFIGURATION (TOP VIEW) 


ADDRESS INPUTS 


[Ae-HI 
As -♦[2 
A4->[3 

Ao-^H 
Ai -►[6 
A2->[T 
CHIP SELECT INPUT CS “►11 
(OV)GND [9 


CD 


ADDRESS INPUTS 


1 Vcc (5V) 

^-•-Ag 
iIl<»-A9 
H^-i/Or 
M ^\/02 

l-w-l/03 

13 ^ 1 / 04 ! 

^<-R/W read/write input 


DATA 

INPUTS/CXJTPUTS 


Outline 18S1 


4-bit organization and provides common data input aixJ 
output terminals. 

During a write cycle, when a location is designated by 
adress signals Ao~A 9 and signal R/W goes low, the data 
of the I/O at that time is written. 

During a read cycle, when a location is designated by 
address signals Ao~A 9 , and signal R/W goes high, the data 
of the designated address appears at the I/O terminals. 

When signal CS is high, the chip is in the non-selectable 
state, disabling both reading and writing. In this case, the 
output is in the floating (high-impedance state) useful for 
OR-ties with the output terminals of other chips. 

Also in the chip non-select state, the system operates 
with a low power dissipation, having a standby current of 
15/iA (max), so that the memory data can be held at a 
supply voltage of 2V, enabling battery back-up operation 
during power failure and power-down operation in the 


jc: 

<0 


-Q 

<f> 
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MITSUBISHI LSIs 


MS8981S-30,M58981S-45 

4096-BIT (1024-WORD BY 4-BIT) CMOS STATIC RANDOM-ACCESS MEMORY 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 

With respect to GND 

-0.3--7 

V 

Vi 

Input voltage 

-0.3'Vcc + 0.3 

V 

Vo 

Output voltage 

0~Vcc 

V 

Pd 

Maximum power dissipation 

Ta=251C 

1000 

mW 

Topr 

Operating free-air ambient temperature 


0~70 

■c 

Tstg 

Storage temperature 


-65-150 

1C 


RECOMMENDED OPERATING CONDITIONS (Ta = 0 - 70°C . unless otherwise noted) 


Symbol 



Parameter 


Limits 


Units 

Min 

Nom 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

ViL 

Low-level input voltage 

-0.3 


0.65 

Y 

ViH 

High-level input voltage 

2.2 


Vcc 



ELECTRIC AL CHARA C TERISTICS (Ta—O — TOT:, Vcc = 5V± 10% , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 1 Max 

ViH 

High-level input voltage 


2.2 

1 

Vcc 

V 

ViL 

Low-level Input voltage 


-0.3 


0.65 

V 

VOH 

High-level output voltage 

IOH= — ItnA 

. 2-4 



V 

VOL 

Low-level output voltage 

IOL = 2 mA 



0.4 

V 

l| 

Input current 

V|=0-5.5V 



± 1 

uA 

lOZH 

Off-state high-level output current 

V|(CS) = 2.2V. Vo=2.4V-VcC 



1 

uA 

lOZL 

Off-state low-level output current 

Vi(CS) = 2.2V, Vo=0.4V 



- 1 

uA 

icct 

Supply current from Vcc 

CS^O.OIV, other inputs = Vcc, 

Output open 


9 


mA 

ICC2 

Supply current from Vcc 

CS^O.OIV, other inputs = 2.2V, 

Output open 


13 


mA 

ICC3 

Supply current from Vcc 

Vi(^)>2.2V 



15 

fiA 

c, 

Input capacitance, all inputs 

V| —GND, Vi = 25mVrms, f= 1MHz 



8 

PF 

Co 

Output capacitance 

Vo=GND, Vo = 25mVrms, f— 1MHz 


8 

12 

pF 


Note . Current flowing into an 1C is positive; out is negative 


TIMING REQUIREMENTS (For Write Cycle) { Ta ==0~70‘C , ± 10%, unless otherwise noted) 





M 58981 S- 

30 

M58981S- 

45 


Symbol 

Parameter 

Test conditions 

Limits 

Limits 

Unit 




Min 

Typ 

Max 

Mm 

Typ 

Max 


tc(WR) 

Write cycle time 


300 



450 



ns 

tsu(AD) 

Address setup tinne with respect to write pulse 

Input pulse 

100 



130 



ns 

tw(WR) 

Write pulse width 

Vih = 2.2V 

150 



250 



ns 

twr 

Write recovery time 

VoH= 0.65V 

50 



50 



ns 

^SU(DA) 

Data setup time 

tr = tf = 20ns 

200 



250 



ns 

th(DA) 

Data hold time 

Reference level = 1 . 5 V 

50 



50 



ns 

tsu(^) 

Chip select setup time 

Load =1TTL, 

Cl= lOOpF 

250 



350 



ns 

th(cs) 

Chip select hold time 

50 



50 



ns 


SWITCHING CHARACTERISTICS (For Read Cycle) ( Ta = 0 ~ 70t; , Vcc “ 5V ± 10% . unless without noted) 


Symbol 

Parameter 

Test conditions 

M58981S-30 

M 58981 S -45 

Unit 

Limits 

Limits 

Mm 

Typ 

Max 

Mm 

Typ 

Max 

tc(RD) 

Read cycle time 

Input pulse 

V)h=2.2V. 

Voh = 0-6V 
tr = tf = 20ns 
Reference level = 1 . 5 V 
Load = 1 T T L , 
CL=100pF 

300 



450 



ns 

ta(AD) 

Address access time 



300 



450 

ns 

ta(cs) 

Chip select access time 



350 



500 

ns 

tpxz(cS) 

Output disable time with respect to chip select 



100 



130 

ns 

tdv(AD) 

Data valid time with respect to address 

0 


, 

0 



ns 
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MITSUBISHI LSIs 

M58981S-30,M58981S-4S 

4096-BIT (1024-WORD BY 4-BIT) CMOS STATIC RANDOM-ACCESS MEMORY 


TIMING DIAGRAMS 
Read Cycle 

Ao~A9 


tc(RO) 


I 


I 


ta(AO) 


cs 




wm 

mm 



ta(cs) 

i 

tpxz(cs) 



I/O1--I/O4 

(OUTPUT MODE) 


tdv(AO) 


DATA OUT VALID 




Write Cycle 


Ao'^ Ag 


l/0i~i/0a 
(INPUT MODE) 

Note 2: Hatching Indicates the state is unknown. 





The center hne indicaies a floating (high-impedance) state 


POWER-DOWN OPERATION 

Electrical Characteristics (Ta=o~7o"c unless otherwise noted) 


Note : Current flowing into an 1C is positive; out is negative 


sz 

<0 

!q 

=j 

(0 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

VcC(PD) 

Power-down supply voltage 


2.0 



V 

Vl(CS) 

Power- down chip select input voltage 

2.2V^VcC(PD)S Vcc 

2.2 



V 

2.0VSVcc(PD)^2.2V 

VCC(PD) 



V 

1 CC(PD) 

Power-down supply current from Vcc 

VcG= 2.0V, all inputs = 2.0 y 



15 

fiA 


Timing Requirements (Ta=o~7o*c. vcc=5v±io%. unless otherwise noted) 


Symbol 

Parameter 

Limits 





tsu(PD) 

Power-down setup time 

0 



ns 

tR(PD) 

Power-down recovery time 

tC(RD) 



ns 


Timing Diagram 

Vcc — 


tsu('PD)\-<- 75 V 4. 


_ i 




tB(PD) 
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MITSUBISHI LSIs 


M5L 2114LP, MSL 2114LP-2, M5L 2114LP-3 

4096-BIT(1024-WORD BY 4-BIT) STATIC RANDOM-ACCESS MEMORY 



DESCRIPTION 

The M5L2114LP series are 4096-bit static random-access 
memories organized as 1024 words of 4 bits and designed 
for simple interfacing. They are fabricated using N-channei 
silicon-gate MOS technology. They operate with a single 
5V supply, as does TTL, and the inputs and outputs are 
directly TTL compatible. I/O terminals are common. The 
M5L2114LP series has three access time ranges; MSL 
21 14LP, MSL 21 14LP-2 and MSL 21 14LP-3. 


FEATURES 


Parameter 

M5L2114LP-2 

M5L2114LP-3 

M5L2114LP 

Access time (max) 

200ns 

300ns 

450ns 

Cycle time (min) 

200ns 

300ns 

450ns 


• Low power dissipation; SOjuw/bit (typ) 

• Single SV supply voltage 

• Requires neither external clock nor refreshing 

• All inputs and outputs are directly TTL compatible 

• All outputs are three-state, with OR-tie capability 

• Easy memory expansion by chip-select (^) input 

• Common data I/O terminals 

• Interchangeable with Intel's 21 14L and Tl's TMS404S in 
pin configuration and electrical characteristics. 

APPLICATION 

• Small-capacity memory units 

FUNCTION 

The MSL 21 14LP series operate with a single SV power sup- 
ply, and the inputs and outputs are directly compatible with 
TTL. Ail circuits are completely static, rendering external 
clock and refresh operations unnecessary, and making the 
members of the series extremely easy to use. Common 



During a write cycle, when a location is designated by 
address signals Ao~A 9 and the R/W signal goes low, the 
data at the I/O terminals are written. 

During a read cycle, when the R/W si^al goes high 
and a location is designated by address signals Ao'^A 9 , 
the data of the desi^ated address appear at the I/O 
terminals. 

When si^al CS is high, the chip is in the non-selectable 
state, disabling both reading and writing. In this case the 
data outputs are in the floating (high-impedance) state, 
useful for OR -ties with the output terminals of other 


data input and output terminals are provided. 


chips. 
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MITSUBISHI LSIs 

MSL2114LI\ M5L 2114LP-2, M5L2114LP-3 

4096-BIT(1024-W0RD BY 4-BIT) STATIC RANDOM-ACCESS MEMORY 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 

With respect to GND 

-0.5-7 

V 

Vj 

Input voltage 

-0.5-7 

V 

Vo 

Output voltage 

-0.5-7 

V 

Pd 

Maximum power dissipation 

Ta = 25lC 

700 

mW 

Topr 

Operating free-air ambient temperature 


0 

1 

o 

t 

Tstg 

Storage temperature 


-40-125 



RECOMMENDED OPERATING CONDITIONS (Ta = 0 ~ 70“C . unless otherwise noted) 


Symbol 

Parameter 

Limits 

Units 

Min 

Nom 

Max 

Vcc 

Supply voltage 

4.5 

5 

5.5 

V 

ViL 

Low-level input voltage 

-0.5 


0.8 

V 

ViH 

High-level input voltage 

2 


Vcc 

V 


ELECTRICAL CHARACTERISTICS ( Ta = 0~70'tC , ycc = 5V ± 10% , unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

' ' 1 

Limits 

Unit 

Min 

Typ 

Max 

ViH 

High-level input voltage 


2 


Vcc 

V 

ViL 

Low-level input voltage 


-0.5 


0.8 

V 

VOH 

High-level output voltage 

l 0 H=— 200//A, Vcc=4.5V 

2.4 



V 

VOH 

High-level output voltage 

IOH= — 1mA. Vcc=4.75V 

2.4 



V 

VoL 

Low-level output voltage 

IOL = 2.1mA 



0.4 

V 

l| 

Input current 

V,=0-5.5V 



10 

f/A 

loZH 

Off-state high-level output current 

V|(CS) = 2V. Vo = 2.4V-V.cc 



10 

aA 

lOZL 

Off-state low-level output current 

V|{CS) = 2V, Vo = 0.4V 



-10 

mA 

icc 

Supply current from Vcc 

V| = 5.5V, (all inpxjts) output open, Ta=251C 


40 

65 

mA 

Cl 

Input capacitance, all inputs 

Vi =GND. Vi = 25mVrms, f= 1MHz 


3 

5 

pF 

Co 

Output capacitance 

Vo'=GND, Vo =25mVrms, f = IMHz 


5 

8 

pF 


Note : Current flowing into an 1C is positive; out is negative. 


TIMING REQUIREMENTS (For Write Cycle) (Ta=0~70'C, Vcc = 5V .+ 10%, unless otherwise noted) (Note 2) 


Symbol 

Parameter 

Alt 

symbol 

M5L2114LP-2 

M5L2114LP-3 

M5L2114LP 

Unit 

Limits 

Limits 

Limits 

Min 

Typ 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

tc(WR) 

Write cycle time 

twc 

200 



300 



450 



ns 

tsu(AD) 

Address setup time with respect to write pulse 


0 



0 



0 



ns 

tw(WB) 

Write pulse width 

tw 

120 



150 



200 



ns 

t wr 

Write recovery time 

twR 

0 



0 



0 



ns 

Isu(DA) 

Data setup time 

tow 

120 



150 



200 



ns 

th(OA) 

Data hold time 

toH 

0 



0 



0 



ns 

tsu(CS) 

Chip select setup time 


120 



150 



200 



ns 

tpxZfWR) 

Output disable time with respect to write pulse 

tOTW 



40 



80 



100 

ns 


SWITCHING CHARACTERISTICS (For Read Cycle) (J 3 = 0-'70‘C. Vcc= 5V± 10% . unless otherwise noted) (Note 2) 


Symbol 

Parameter 

Alt. 

symbol 

M5L2114LP-2 

M5L2114LP-3 

M5L2114LP 

Unit 

— 

Limits 

Limits 

Limits 

Min 

Typ 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

1c (RD) 

Read cycle time 

Irc 

200 



300 



450 



ns 

ta(AD) 

Address access time 

Ia 



200 



300 



450 

ns 

ta(CS) 

Chip select access time 

too 



80 



100 



120 

■ ns 

tpxz(cs) 

Output disable time with respect to chip select 

tOTD 



40 



80 


— 

100 

ns 



tdv(AD) 

Data valid time with respect to address 

Iqha 

50 



50 



50 



ns 

tpzx(cs) 

Chip select to output active 

tcx 

20 



20 



20 



ns 


Note ; 2 Test conditions 

Input pulse level 0 . 8 ~ 2V 


Input pulse rise time 20 ns 

Input pulse fall time 20 ns 

Reference level 


Input 1.5V 

Output 1.5V 

Load = 1TTL, Gl=100pF 
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MITSUBISHI LSIs 


M5L 2114LP, M5L 2114LP-2, M5L 2114LP-3 

409B-BIT(1024-WORD BY 4-BIT) STATIC RANDOM-ACCESS MEMORY 
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MITSUBtSM LSIs 

M5L 2708S, M5L 2708S-65 

8192-BIT (1024.WORD BY 8-BIT) 
ERASABLE AND ELECTRICALLY REPROCRAMMABLE ROM 


DESCRIPTION 

The M5L2708S and M5L 2708S-65 are FAMOS (floating- 
gate avalanche-injection MOS) ultraviolet-light erasable and 
electrically reprogrammable 8192-bit (1024-word by 8-bit) 
EPROMs. They incorporate N-channel silicon-gate MOS 
technology, are designed for microcomputer system 
applications, and have direct TTL-compatibility for all 
inputs and outputs, without extra interface circuits. 
FEATURES 

• Fast programming: IOOs/8192 bits (typ) 

• Access time: 

M5L 2708S: 450ns (max) 

M5L2708S-65 : 650ns (irwx) 

• Low power dissipation during programming 

• No clocks required; the circuitry is entirely static 

• Data inputs and outputs TTL-compatible during read 
and program modes 

• Easy memory expansion by chip-select/write-enable 
(^yWE) input 

• Typical power supply voltages: 12V, 5V, — 5V 

• For lar^ volume production; pin compatible with the 
Mitsubishi M58730-XXXS mask ROM 

• Interchangeable with Intel's 2708 in pin configuration 
and electrical characteristics 

APPLICATION 

• Computers arKi peripheral equipment 
FUNCTION _ 

Read— Set the CS/WE terminal to the read mode (0~5V). 
Lovv-level input to CS/WE and address signals to the address 
input (Ao'>'A 9 ), make the data contents of the designated 


PIN CONFIGURATION (TOP VIEW) 



^ Vcc (5V) 

P^AsI 

i ADDRESS INPUTS 

P Vbb (-5V) 

CS / W F CHIP SELECT/WRITE 
Er ENABLE INPUT 

P Vdo (12V) 

P*- PROGRAM 


DATA 

INPUTS/OUTPUTS 


Outline 24S10 


address location available at the data inputs/outputs 
(Do '^ 07 ). When the l^/WE sispial is high, data inputs/ 
outputs (Do~D 7 ) are in a floating state. 

Write— Set the SSi/WE terminal to the write mode (12V). 
A program pulse will effect the write operation for the 
data at each address loaded via data inputs/outputs 
(Do~D 7 ). For details refer to the description of the pro- 
gramming mode. 

Erase- Erase is effected by exposure to ultraviolet light 
through the transparent window. 
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Mitsubishi 


MITSUBISNI LSIs 

M5L 2708S, MSL 2708S-65 

8192-BIT (1024-WOIID BY 8-BIT) 

ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM 


FUNCTIONAL OPERATIONS 
Programming Rocedure 

The M5L2708S, S-65 are in the '1' state (with high-level 
output) after erase, and go into the '0' state (with low-level 
output) after programming. All bits of the MSL 2708S, S-65 
are initially in the '1' state, and must be programmed 
according to the following procedures. 

The chip enters the program mode when 12V is supplied 
to the ^/WE input (pin 20). Data to be programmed are 
presented, 8 bits in parallel, to the data inputs/outputs 
(Oo~ 07 ) and the addresses are set up by the address inputs. 
After address and data set-up, one program pulse is applied 
to the program input (pin 18) for each address from 0 to 
1023. This pass through all addresses, known as a program 
loop, must be repeated a number of times, N, which 
depends upon the vyidth of the program pulse and must 
satisfy the condition N-tw^p^^ 100ms. 

Erase Procedure 

The MSL 2708S, S-65 can be erased by exposure to high- 
intensity short-wave ultraviolet light at a wavelength of 
2537A through the transparent lid provided. The required 
exposure is approximately ISWs/cm^. If the energy of the 
lanp used is unknown, find the total time (t^) required to 
erase all bits and use a short-wave ultraviolet-light exposure 
time of 3 to 5 times this value. 

HANDLING PRECAUTIONS FOR FAMOS DEVICES 

in addition to general handling precautions for MOS 
devices, the following points apply to FAMOS devices. 

1. High voltages are used when programming, and the 
conditions under which it is performed must be carefully 
controlled to prevent the application of excessively high 
voltages. 

2. Before er»ing, dean the surface of the transparent lid to 
remove completely oily impurities, which may impede 
irradiation and affect the erasing characteristics. 

K|^B 3 This ultraviolet-light erasable PROM is erasable by 
iMifl ultraviolet-light with wavelengths under 4,(XX)A. For 

■ use involving long exposure to direct sunlight or to 
lamps radiating at these wavelengths, the transparent 
window should be covered with opaque tape. 


> 
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M5L 2708S, MBL 2708S-65 

8192-BIT (1024-W0RD BY 8-BIT) 
ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vh 

Input voltage. Vqq and ?TS/WE write ntode 

With respect to Vbb 

-0.3-20 

V 

V|2 

Input voltage, Vcc .'Vss ■ address and data signal 

-0.3-15 

V 

V|3 

Input voltage, program mode 

-0.3-35 

V 

Topr 

Operating free.air temperature 


0-70 

1C 

— 

Storage' temperature 


-65-125 

1C 



READ OPERATION 

Recommended Operating Conditions (Ta=o~7oxx. unless oiherywe noted) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Norn 

Max 

Vcc 

Supply voltage 

4.75 

5 

5.25 

V 

Vqo 

Supply voltage 

11.4 

12 

12.6 

V 

Vbb 

Supply voltage 

-4.75 

-5 

-5.25 

V 

Vss 

Supply voltage (GND) 


0 


V 

V|L 

Low-level input voltage 

Vss 


0.65 

V 

ViH 

High-level input voltage 

-3j 



V 


ELECTRICAL CHARACTERISTICS 

(Ta=0~70X;, Vcc=5V±5%, Vdd=12V±5%, Vbb=— 5V±5%, Vss= 0V. unless otherwise noted. Note 1) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

IlL 

Low-level input current, address, chip select input 

Vi =5. 25V 



10 

aA 

loz 

Off-state (high-impedance-state) outpirt current 

Vo=5.25V. Vo(55/we)=5V 



10 

A A 

Ido 

Supply currerrt from V DO 

Worst case. 

al inputs high. 

Vo(cs/WE) =5V, Ta=0ic 


50 

65 

mA 

Ice 

Supply current from Vcc 


6 

10 

mA 

■bb 

Supply current fromVBB 


30 

45 

mA 

VoL 

Low-leveT output voltage 

l0L=1 .6mA 



0.45 

V 

Vqhi 

High-lev^ output voltage 

loH = — 100/<A 

3.7 



V 

Vd« 

High-level output voltage 

IOH=— 1mA 

2.4 



V 

Pd 

Power dissipation 

Ta=701C 



800 

mW 

Ci 

Input capacrtwxre 

Vi=0V. f=1MHz 


4 

6 

PF 

Co 

Output capacitance 


8 

12 

PF 


Note 1 : Typical values are atTa=25T:'and nominal st^tply voltage. 



SWITCHING CHARACTERISTICS (Ta=0^70-C. Vcc=5V±5%. Vdd=12V±5%, Vbb=-5V±5%. Vss=0V, unless otherwise noted) 


— 

Symbol 




Limits 


PdiBnutOi 



Min 

Typ 

Max 

Unit 

ta(AO) 

Address access time 

M5L2708S 



280 

450 

ns 

M5L 2708S-65 




650 

ns 

ta(cs) 

Chip select access time 



60 

120 

ns 

tdV(CSLH) 

Data valid time with respect to chip select low-to-high 


0 


120 

ns 

tdV(AO) 

Data valid timeivvith, respect to address 


0 



ns 


Timing Diagram 


Ao~A9 


CS/WE 




VlH* 

V|L- 

VlH- 

V|L 

VOH- 

VoL- 


X 




, . -ta(cs)-H 

-ta(AD) ■ -*1 


DATA INVALID 


X 


X 


|^tdV(AD)-H 




-tdv(cs) 


> 


Test Conditions for Switching Characteristics 

Input voltage : Viu=0.65V, Vih= 3V 
Heference voltage at timing measurement . Input 0.8~2.8V 
output 0.8 ~2.4 V 



The center line irxlicates a floating (high-impedance)| state. 
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Mitsubishi 


MITSUBISHI LSIs 

M5L 2708S, M5L 2708S-65 

8192.BIT (1024-WORD BY 8-BIT) 

ERASABLE AND ELECTRICALLY REPROGRAMMABLE ROM 
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PROGRAM OPERATION 

Recommended Operating Conditions (Ta =25 1:, vcc=5v±5%. voo=i2v±5%. vbb=-5v±5%, Vss=ov, unless otherwise note. 


Symbol 

Parameter 

Limits 

Unit 

Min 

Nom 

Max 

V|L1(P) 

Low-level input voltage, except program input 

Vss 


0.65 

V 

ViH1(P) 

High-level input voltage, address, data input 

3 


Vcc + 1 

V 

V|H2(P) 

High-level input voltage. C^/WE 

11.4 


12.6 

V 

V|H3(P) 

High-level input voltage, program mode ' 

25 


27 

V 

V|Li(P) 

Low-ievel input voltage, program mode^ 

Vss 


1 

V 


Note 1 : With respect toVss 

2 ; WhereV|H3(p) ~V(L2(p)=25V(min) 


Electrical Characteristics (73=25^:. Vcc=5V±5%. Vdo = 12V±5%, Vbb=-5V±5%, Vss=0V, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

1 

1 Limits j 

Unit 

Min 

Typ 

Max 

I|L1(P) 

Low-level input current, address, chip select input 

V| =5. 25 V 



10 

juA 

l|L2(P) 

Low-level input current, program input 




3 

mA 

l|H1(P) 

High-level current, program input 




20 

mA 

Iqd j 

Vdo supply current 

Worst case. 


50 

65 

mA 

icc 

V cc' supply current 

all inputs high * 1 


6 

10 

mA 


Vbb supply current 

CS/WE=5V, Ta=0r 


30 

45 

mA 


Note 3 : Typical values are at Ta =25'C arxJ nominal supply voltage 


Timing Requirements (Ta=25t;, Vcc=5V±5%. Vdd=12V±5%. Vbb=-5V±5%. Vss=0V unless otherwise noted) 


Symbol 

— 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tsu{PR0-A0) 

Program setup time with respect to address 


10 



AS 

tsu(Pno-wE) 

Program setup time with respect to WE low-to-high 


10 



AS 

tsu(PHO-DA) 

Program setup time with respect to data 


10 



AS 

th(AD-PRO) 

Address hold time with respect to program 





AS 

th<WE-PRO) 

WE hold time with respect to program* 


0.5 



AS 

th(DA-PRO) 

Data hold time with respect to program 


1 



AS 

tw(P) 

Program pulse width 


0.1 


1 

ms 

tr{P) 

Program rise time 


0.5 


2 

AS 

tf(p) 

Program fall time 


0.5 


2 

AS 


Switching Characteristics (Ta=25t:, Vcc = 5V±5%. Vod=12V±5%. Vbb=-5V±5%, Vss= 0 V. unless otherwise noted) 


Symbol 

Parameter 

Test conditxjns i 

I Limits j 

Unit 

Min 

Typ i 

Max 

ta(DA-WE) 

Access time with respect to WE high-to-low 




10 

AS 

tdV(DA-CS) 

Data valid time with respect to CS low-to-high 


0 


120 

ns 


Timing I^agram 

Program mode From program mode to read mode 
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Clear your desk for action with the 
newly revised 1979 IC Master. Its all- 
under-one-cover features include: Over 
40,000 standard products from more 
than 87 different companies . . . five 
different selection guides (memory, 
microprocessor, interface, linear and digital. 



$65. 

suggested 
domestic 
resale price 


IC MASTER 
United Technical Publications 
645 Stewart Avenue 
Garden City, New York 11530, USA 


. . . alternate source directory for 
pin- for- pin, function- for- function 
replacements . . . applications directory . 
complete military section ... a complete 
part numbering guide . . . etc. 

You don't have to search through 
stacks of catalogs. Simply look up the 
specs and function you need. You don't 
need a part number to start with. 

All you need is a problem to use The 
Master. Does the device exist? Who 
makes it? Is there an alternate source? 
What's the part number? Is there an 
applications note? Who is my closest 
distributor — etc . 
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MEMORY 


MMI 


Bipolar PROM Selection Guide 



Monolithic Memories 

Bipolar is our business. 


MEMORY DESCRiPTiON 

HI 

AMD 

FAiR- 

CHiLD 

HARRiS 

. 

... 

iNTEL 

iNTERSIL 

MOTOROLA 

NATiONAL 

RAYTHEON 

SiGNETiCS 

Ti 

SiZE 

ORGANiZATiON 

OUTPUT 

TYPE 







STD 

6330-1 

27S08/29750 


HM-7602-5 


5600 


— 


N82S23 

SN74S188 




oc 

S 

63S080* 

27S18/ 





— 


DM74S188 


— 

— 

256 

32x8 

16 


LS 

63LS080* 



— 


— 


— 


— 

— 


STD 

6331-1 

27S09/29751 


HM-7603-5 


5610 


— 


N82S123 

SN74S288 




TS 

S 

63S061* 

27S19/ 


— 


— 


DM74S288 


— 

— 





LS 

63LS061* 

27LS09 


— 


— 


— 


— 

— 





STD 

6300-1 

29S10/29760 


HM-7610-5 

3601 

5603 


— 

29660 

N82S27/82S126 

SN74S387 





S 

63S140 

27S20 

93417 

HM-7610A-5 

— 

— 


DM74S387 

— 

— 

— 





LS 

63LS140 

— 

— 

— 

— 



— 

— 

— 

— 

1024 

256x4 



PS 

63PS140* 

— 

— 

— 

— 



— 

29662 

— 

— 



STD 

6301-1 

27S1 1/29761 

— 

HM-7611-5 

3621 

5623 


— 

29661 

N82S129 

SN74S287 




TC 

S 

63S141 

27S21 

93427 

HM-7611A-5 


— 


DM74S287 

— 

— 

— 




1 O 

LS 

63LS141 

— 

— 

— 


— 


— 

— 

— 

— 





PS 

63PS141* 

— 

— 

— 


— 


— 

29663 

— 

— 





STD 

6308-1 







DM74S470 

29600 


SN74S470 





S 

63S280* 
















OC 

LS 

63LS280* 







. 







20 


PS 

63PS280* 







— 



— 




STD 

6309-1 







DM74S471 

29601 


SN74S471 





S 

63S281* 







— 

— 


— 

2048 

256x8 


TS 

LS 

63LS281* 







— 

— 


— 





PS 

63PS281* 







— 

— 


— 



24 

OC 

STD 

6335-1 




I^BI 









TS 

STD 

6336-1 













mm 

TS 

RA 

63RA283* 















STD 

6305-1 

27S1 2/29770 

— 

HIVI-7620-5 

3602A 

5604 

MCM 7620 

DM74S570 

29610 

N82S130 






S 

63S240 

27S20 

93436 

HM-7620A-5 

— 

— 

— 

— 

— 

— 






LS 

63LS240 

— 

— 



— 

— 



— 



— 


2048 

512x4 



PS 

63PS240* 

— 

— 

— 

— 

— 

— 

— ■ 

29612 

— 




STD 


27S13/29771 

— 

HM-7621-5 

3602A 

5624 

MCM 7621 

DM74S571 

29611 

N82S131 






S 


27S21 

93446 

HM-7621A-5 

— 

— 

— 

— 

— 

— 






LS 

63LS241 

— 




— 

— 

— 

— 



— 






PS 

63PS241* 

— 


, 

— 

— 

— 

— 

29613 

— 






STD 

6348-1 

— 


HM-7648-5 




DM74S473 

29620 

— 

SN74S473 





S 

63S480* 

27S28/29772 







— 



N82S146 

— 




uu 

LS 

63LS480* 

— 







— 







4096 


20 


PS 

63PS480* 

— 


— 




— 

29622 

— 

— 



STD 

6349-1 




HM-7649-5 

^bbi 



DM74S472 

29621 

— 

SN74S472 





S 

63S481* 

27S29/29773 







— 



N82S147 

— 




IS 

LS 

63LS481* 

— 


— 




— 



— 







PS 

63PS481* 

— 


— 




— 

29622 

— 

— 


Bipolar PROM Selection Guide 
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4096 

512x8 

24 

DC 

STD 

S 

LS 

PS 

6340-1 

63S482=<‘ 

63LS482* 

63PS482* 

27S30 

93438 

HM-7640-5 

HM-7640A-5 

3604A 

5605 

MCM 7640 

DM87S295 

29624 

29626 

N82S140 

SN74S475 

TS 

STD 

S 

LS 

PS 

6341-1 

63S483* 

63LS483* 

63PS483* 

27S31 

93448 

HM-7641-5 

HM-7641-5 

3624A 

5625 

MCM 7641 

DM87S296 

29625 

29627 

N82S141 

SN74S474 

mm 

TS 

RA 

63RA483’)‘ 











4096 

1024x4 

18 

DC 

STD 

S 

LS 

PS 

6352-1 

63S440 

63LS440 

63PS440* 

27S32 ■ 

93452 

HM-7642-5 

3605 

5606 

MCM 7642 

DM74S572 


N82S136 

SN74S477 

TS 

STD 

S 

LS 

PS 

RA 

RS 

6353-1 

63S441 

63LS441 

63PS441* 

63RA441 

63RS441 

27S33 


HM-7643-5 

3625 

5626 

MCM 7643 

DM74S573 


N82S137 

SN74S476 

8192 

1024x8 

24 

DC 

STD 

S 

LS 

PS 

6380-1 

63S880* 

63LS880* 

OOPSSOO’t^ 


93450 

HM-7680-5 

HM-7680P-5 

3608 

5608 

MCM 7680 

DM87S229 

29630 

29632 

N82S180 

SN74S479 

TS 

STD 

S 

LS 

PS 

6381-1 

63S881* 

63LS881* 

63PS881* 



HM-7681-5 

HM-7681P-5 

■ 

5618 

MCM 7681 

DM87S228 

29631 

29633 

N82S181 

SN74S478 


TS 

RA 

63RA883* 









— 


8192 

2048x4 

18 

DC 

S 

LS 

PS 

63S840* 

63LS840* 

63PS840* 


■ 

HM-7684-5 

HM-7684P-5 





29650 

29652 

N82S184 


TS 

S 

LS 

PS 

63S841* 

63LS841* 

63PS841* 


■ 

HM-7685-5 

HM-7685P-5 

■ 




29651 

29653 

N82S185 


20 

TS 

RA 

RS 

63RA841* 

63RS841* 











16384 

2048x8 

24 

DC 

S 

LS 

PS 

63S1680* 

63LS1680* 

63PS1680* 


■ 

HM-76160-5 

3616 





■IH 


TS 

S 

LS 

PS 

63S1681* 

63LS1681* 

63PS1681* 


■ 

HM-76161-5 

3636 





N82S191 


ESI 

TS 

RA 

63RA1683* 


■■■ 


■■■ 







16384 

4096x4 

20 

DC 

S 

LS 

PS 

63S1640* 

63LS1640* 

63PS1640* 


■ 


■ 







TS 

S 

LS 

PS 

RA 

RS 

63S1641* 

63LS1641* 

63PS1641* 

63RA1641* 

63RS1641* 


1 










Note; Only Commercial Specification Part Numbers Are Listed. STD = Standard LS = Low Power RA = Registered Asynchronous 

‘Preliminary Data; Check With Factory. S = High Speed Schottky PS = Power Switched RS = Registered Synchronous 
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Bipolar PROM Cross Reference Guide 


AMD 

MMI 

INTEL 

MMI 

RAYTHEON 

MMI 

27LS08 

63LS080 

3601 

6300-1 

29600 

6308-1 

27LS09 

63LS081 

3602A 

6305-1 

29601 

6309-1 

27S08/29750 

6330-1 

3602A 

6306-1 

29610 

6305-1 

27S09/29751 

6331-1 

3604A 

6340-1 

29611 

6306-1 

27S1 0/29760 

6300-1 

3605 

6352-1 

29612 

63PS240 

27S1 1/29761 

6301-1 

3608 

6380-1 

29613 

63PS241 

27S1 2/29770 

6305-1 

3616 

63S1680 

29620 

6348-1 

27S1 3/29771 

6306-1 

3621 

6301-1 

29621 

6349-1 

27S18 

63S080 

3624A 

6341-1 

29622 

63PS480 

27S19 

63S081 

3625 

6353-1 

29623 

63PS481 

27S20 

63S140 

3628 

6381-1 

29624 

6340-1 

27S20 

63S240 

3636 

63S1681 

29625 

6341-1 

27S21 

63S141 



29626 

63PS482 

27S21 

63S241 



29627 

63PS483 

27S28/29772 

63S480 



29630 

6380-1 

27S29/29773 

63S481 



29631 

6381-1 

27S30 

63S482 

INTERSIL 

MMI 

29632 

63PS880 

27S31 

63S483 

5600 

6330-1 

29633 

63PS881 

27S32 

63S440 

5603 

6300-1 

29650 

63S840 

27S33 

63S441 

5604 

6305-1 

29651 

63S841 



5605 

6340-1 

29652 

63PS840 

FAIRCHILD 

MMI 

5606 

6352-1 

29653 

63PS841 

93417 

63S140 

5608 

6380-1 

29660 

6300-1 

93427 

63S141 

5610 

6331-1 

29661 

6301-1 

93436 

63S240 

5618 

6381-1 

29662 

63PS140 

93438 

63S482 

5623 

6301-1 

29663 

63PS141 

93446 

63S241 

5624 

6306-1 



39448 

63S483 

5625 

6341-1 

SIGNETICS 

MMI 

93450 

6380-1 

5626 

6353-1 

N82S23 

6330-1 

93451 

6381-1 



N82S27/82S127 

6300-1 

93452 

6352-1 



N82S123 

6331-1 

93453 

6353-1 



N82S129 

6301-1 



MOTOROLA 

MMI 

N82S130 

6305-1 

mmm 

HARRIS 

MMI 

MCM 7620 

6305-1 

N82S131 

6306-1 


HM-7602-5 

6331-1 

MCM 7621 

6306-1 

N82S136 

6352-1 

2 

HM-7603-5 

6331-1 

MCM 7640 

6340-1 

N82S137 

6353-1 


HM-7610-5 

6300-1 

MCM 7641 

6341-1 

N82S140 

6340-1 


^ HM-7610A-5 

63S140 

MCM 7642 

6352-1 

N82S141 

6341-1 


i HM-7611-5 

6301-1 

MCM 7643 

6353-1 

N82S146 

63S480 


■ HM-7611A-5 

63S141 

MCM 7680 

6380-1 

N82S147 

63S481 

> 

; HM-7620-5 

6305-1 

MCM 7681 

6381-1 

N82S180 

6380-1 

flC 

HM-7620A-5 

63S240 



N82S181 

6381-1 

o 

■ HM-7621-5 

6306-1 



N82S184 

63S840 

SE 

HM-7621A-5 

63S241 



N82S185 

63S841 

mm 

liJ 

HM-7648-5 

6348-1 



N82S190 

63S1680 

VM 

HM-7649-5 

6349-1 

NATIONAL 

MMI 

N82S191 

63S1681 

dB 

HM-7640-5 

6340-1 

DM74S188 

63S080 




HM-7640A-5 

63S482 

DM74S287 

63S141 

Tl 

MMI 


HM-7641-5 

6341-1 

DM74S288 

63S081 

SN74S188 

6330-1 


HM-7641-5 

63S483 

DM74S387 

63S140 

SN74S287 

6301-1 

HM-7642-5 

6352-1 

DM74S470 

6308-1 

SN74S288 

6331-1 

HM-7643-5 

6353-1 

DM74S471 

6309-1 

SN74S387 

6300-1 

HM-7680-5 

6380-1 

DM74S472 

6349-1 

SN74S470 

6308-1 

HM-7680P-5 

63PS880 

DM74S473 

6348-1 

SN74S471 

6309-1 

HM-7681-5 

6381-1 

DM74S570 

6305-1 

SN74S472 

6349-1 

HM-7681P-5 

63PS881 

DM74S571 

6306-1 

SN74S473 

6348-1 

HM-7684-5 

63S840 

DM74S572 

6352-1 

SN74S474 

6341-1 

HM-7684P-5 

63PS840 

DM74S573 

6353-1 

SN74S475 

6340-1 

HM-7685-5 

63S841 

DM87S228 

6381-1 

SN74S476 

63S441 

HM-7685P-5 

63PS841 

DM87S229 

6380-1 

SN74S477 

63S440 

HM-7610-5 

63S1680 

DM87S295 

6340-1 

SN74S478 

6381-1 

HM-76161-5 

63S1681 

DM87S296 

6341-1 

SN74S479 

6380-1 
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standard Performance 
Schottky 

Generic PROM Family 53 / 63 XX-i 



Features/ Benefits 

• Standard Schottky processing 

• Reliability proven nichrome fusible links 

(qualified for MIL-M-38510) 

• Drop in compatible ROMs 

• PNP inputs for low input current 

• Compatible pin configurations for upward expansion 

• 4-bit-wide and 8-bit-wide for byte oriented applications 

Application 

• Microprogram instruction 

• Microprocessor program store 

• Look up table 

• Character generator 

• Random logic 

• Code converter 


Description 

The 53/63XX-1 -series generic PROM family offers the widest 
selection of sizes and organizations available in the industry. 
The 4-bit-wide PROMs range from 256x4 to 1024x4 and feature 
upward/downward pin out compatibility in the space saving 16 
and 18 pin packages. The 8-bit-wide PROMs range from 32x8 to 
1024x8 in a wide selection of package sizes. All PROMs have 
the same programming specifications allowing a single generic 
programmer. 

The family features low input current PNP inputs, full Schottky 
clamping and three-state and open collector outputs. The ni- 
chrome fuses store a logical high and are programmed to the 
low state. Special on chip circuitry and extra fuses provide pre- 
programming tests which assure high programming yields and 
high reliability. 

The 63 series is specified for operation over the commercial 
temperature and voltage range. The 53 series is specified for the 
military ranges. 


Generic PROM Selection Guide 


MEMORY 

PACKAGE 

SIZE 

ORGANIZATION 

PINS 

TYPE* 

IK 

256x4 

OC 

TS 

16 

J, N, F 

2K 

512x4 

OC 

TS 

16 

J, N, F 

4K 

1024x4 

OC 

TS 

OC 

TS 

18 

J, N, F 

V4K 

32x8 

OC 

TS 

16 

J, N, F 

2K 

256x8 

OC 

TS 

20 

J, N 

OC 

TS 

24 

J, N, F 

4K 

512x8 

OC 

TS 

24 

J, N, F 

OC 

TS 

20 

J, N 

8K 

1024x8 

OC 

TS 

OC 

TS 

24 

J, N, F 



♦ 


Package Types; N is Plastic DIP, J is Ceramic DIP and F is Flat Pak 


1165 East Argues Avenue, Sunnyvale, CA 94086 Tel: (408) 739-3535 TWX: 910-339-9229 
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MEMORY 


53/63XX*1 


Pin Configurations 

53/6300-1 

53/6301-1 



53/6305-1 

53/6306-1 



53/6352-1 

53/6353-1 



53/6350-1 

53/6351-1 



53/6330-1 53/6308-1 53/6348-1 

53/6331-1 53/6309-1 53/6349-1 



53/6335-1 


53/6340-1 


53/6380-1, *5384-1 


53/6336-1 


53/6341-1 


53/6381-1, *5385-1 



•no connection Replacement for 2708 EPROM 

NOTE: Pin assignments for ceramic (J package), plastic (N package) ar>d flat pack (F package) are the same. 
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53/63XX-1 


Absolute Maximum Ratings 

Supply Voltage, Vqq -0.5V to +7.0V 

Input Voltage - 1 .5V to + 5.5V 

Input Current -20 mA to +5 mA 

Output Current - 1 00 mA to + 1 00 mA 

Storage Temperature Range -65°C to + 1 50°C 


Recommended Operating Conditions 


SYMBOL 

PARAMETER 

Military 

MIN NOM MAX 

Commercial 

MIN NOM MAX 

UNIT 

Vcc 

Supply Voltage 

4.5 5.0 5.5 

4.75 5.00 5.25 

V 

'oh 

High-Level Output Current 

-2.0 

-3.2 

mA 

'OL 

Low-Level Output Current 

’00, ’01, ’05, ’06, ’08, ’09, ’35, 
’36, ’40, ’41, ’48, ’49, ’50, ’51, 
’52, ’53 

12 

16 

mA 

’30, ’31, ’80, ’81, ’84, ’85 

8 

12 

mA 

Ta 

Operating Free Air Temperature 

-55 125 

0 75 

°C 

1 


Electrical Characteristics 

Over Recommended Operating Free Air Temperature Range (Unless Otherwise Noted) 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN TYP MAX 

UNIT 

V|H 

High-Level Input Voltage 


2.0 

V 

V|L 

Low-Level Input Voltage 


0.8 

V 

V|C 

Input Clamp Voltage 

Vcc MIN, l| = -18mA 

-1.5 

V 

VOL 

Low-Level Output Voltage 

Vcc = min, Iql - Max 

0.50 

V 

l| 

Maximum Input Current 

Vcc MAX, Vi = 4.5V (Program Pin) 

V| = 5.5V (Other Inputs) 

1.0 

mA 

l|H 

High-Level Input Current 

Vqc = MAX, V| = 2.4V 

40 

/jiA 

l|L 

Low-Level Input Current 

Vcc ^ max, V| = 0.45V 

-250 

ju-A 

C| 

Input Capacitance 

Vcc = 5.0V 

Ta-= 25°C 
f = 1 MHz 

V| = 2.0V 

7 

PF 

Co 

Output Capacitance 

Vq = 2.0V 

8 

PF 

'cc 

Supply Current 

’30, ’31 

Vcc = max 

All inputs grounded 

All outputs open 

90 125 

mA 

00, ’01, ’05, ’06 

95 130 

’08, ’09,’48, ’49 

115 155 

’35, ’36, ’40, ’41 

125 170 

’50, ’51, ’52, ’53 

130 175 

’80, ’81, ’84, ’85 

135 180 


OPEN COLLECTOR OUTPUT CURRENT 


ICEX 

Output Leakage Current 

Vcc = MAX, Vq = 2.4V 

100 

ju.A 

THREE STATE OUTPUT ONLY 

VOH 

High-Level Output Voltage 

Vcc = min. Iqh = Max 

2.4 


Ihz 

High-Level OFF State Output Current 

Vcc = max, Vq = 2.4V 

100 

/U.A 

^LZ 

Low-Level OFF State Output Current 

Vcc = max. Vq = 0.5V 

-100 

/u,A 

'os 

Output Short Circuit Current 

Vcc = 5.0V, Vq = OV 

-20 -90 

mA 
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ORY 


53/63XX-1 


Switching Characteristics 

Over Recommended Ranges of Ta and Vcc (Unless Otherwise Noted) 


DEVICE 

TYPE 

CONDITIONS 
(See standard 
test load) 

tAA (ns) 

ADDRESS ACCESS 

TIME 

tEA & tER (ns) 

ENABLE ACCESS & 
RECOVERY TIME 

R1(^J) 

r2 m 

MAX 

MAX 

6300-1, 6301-1 

300 . 

600 

55 

30 

5300-1, 5301-1 

375 

750 

75 

40 

6305-1, 6306-1 

300 

600 

60 

30 

5305-1, 5306-1 

375 

750 

75 

. 40 

6308-1, 6309-1 

300 

600 

70 

30 

5308-1, 5309-1 

375 

750 

80 

40 

6330-1, 6331-1 

375 

750 

50 

30 

5330-1, 5331-1 

560 

1120 

60 

40 

6335-1, 6336-1 

300 

600 

70 

30 

5335-1, 5336-1 

375 

750 

80 

40 

6340-1, 6341-1 

300 

600 

70 

30 

5340-1, 5341-1 

375 

750 

80 

40 

6348-1, 6349-1 

300 

600 

70 

30 

5348-1, 5349-1 

375 

750 

80 

40 

6350-1, 6351-1 

300 

600 

60 

30 

5350-1, 5351-1 

375 

750 

75 

40 

6352-1, 6353-1 

300 

600 

60 

30 

5352-1, 5353-1 

375 

750 

75 

40 

6380-1, 6381-1 

375 

750 

90 

40 

5380-1, 5381-1 

560 

1120 

125 

40 

5384-1, 5385-1 

560 

1120 

125 

40 


Standard Test Load 



MEMORY 

OUTPUT 


hi 



Definition of Waveforms 


‘HZX 

1 
E 

o 

h »AA ^ 

ADDRESS ACCESS TIME 




X 


^‘ea- 


Input Pulse Amplitude 3.0V 

Input Rise and Fall Times 5ns from 1 .OV to 2.0V 

Measurements Made at 1.5V 
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High Performance 
Schottky 

Generic PROM Famiiy sa/essxxx 



Features/ Benefits 

• Highest speed Schottky PROM famiiy avaiiable 

• Advanced Schottky processing 

• Pin compatibie with standard Schottky PROMs and ROMs, 
53/63XX-1, 52/62XX-1 

• PNP inputs for tow input current 

• Compatible pin configurations for upward expansion 

• 4-bit-wide and 8-bit-wide for byte oriented applications 

Appiications 

• Microprogram control store 

• Microprocessor program store 

• Look up table 

• Character generator 

• Random logic 

• Code converter 


Description 

The 53/63SXXX series generic PROM family offers the fastest 
and widest selection of sizes and organizations available in the 
industry. The 4-bit-wide PROMs range from 256x4 to 4096x4 
and feature upward/downward pin out compatibility in the space 
saving 16, 18 and 20 pin packages. The 8-bit-wide PROMs range 
from 32x8 to 2048x8 in a Wide selection of package sizes. All 
PROMs have the same programming specifications allowing a 
single generic programmer. 

The family features low input current PNP inputs, full Schottky 
clamping and three-state and open collector outputs. The titanium- 
tungsten fuses store a logical low and are programmed to the 
high state. Special on chip circuitry and extra fuses provide pre- 
programming testing which assure high programming yields and 
high reliability. 

The 63 series is specified for operation over the commercial 
temperature and voltage range. The 53 series is specified for 
the military ranges. 


High Performance Generic PROM Selection Guide 


MEMORY 

PACKAGE 

DEVICE TYPE 

SIZE 

ORGANIZATION 

PINS 

TYPE 

0°C to +75X 

-55X to +125°C 

V4K 

32x8 

oc 

TS 

16 

J,N,F 

63S080* 

63S081* 

53S080* 

53S081 * 

IK 

256x4 

OC 

TS 

16 

J,N,F 

63S140 

63S141 

53S140 

53S141 

2K 

512x4 

OC 

TS 

16 

J,N,F 

63S240 

63S241 

53S240 

53S241 

2K 

256x8 

OC 

TS 

20 

J,N 

63S280* 

63S281 * 

53S280* 

53S281 * 

4K 

1024x4 

OC 

TS 

18 

J,N,F 

63S440 

63S441 

53S440 

53S441 

4K 

512x8 

OC 

TS 

20 

J,N 

63S480* 

63S481 * 

53S480* 

53S481 * 

4K 

512x8 

OC 

TS 

24 

J,N,F 

63S482* 

63S483* 

53S482* 

53S483* 

8K 

2048x4 

OC 

TS 

18 

J.N,F 

63S840* 

63S841 * 

53S840* 

53S841 * 

8K 

1024x8 

OC 

TS 

24 

J.N.F 

63S880* 

63S881 * 

53S880* 

53S881 * 

16K 

4096x4 

OC 

TS 

20 

J,N 

63S1640* 

63S1641* 

53S1640* 

53 Sl 64 r 

16K 

2048x8 

OC 

TS 

24 

J.N.F 

63S1680* 

63S1681* 

53S1680* 

53S1681 




‘ Preliminary Data 

Note: This is not a final specification. Some limits of characteristics are sutjject to change. 
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MMI 


53/63SXXX 


Pin Configurations 


53/63S140 

53/63S141 



IK 


53/63S1640 

53/63S1641 



16K 


53/63S240 

53/63S241 


E 

*6 

Vcc 


E 

As 

A? 

Is] 

E 

*4 

Aa 

HI 

E 

A3 

512x4 


B 

E 

PROM 

Aq 

01 

]]] 

E 

Ai 

02 

B 

E 

A2 

O3 

B 

E 

GNO 

04 

B 


2K 

53/63S080 

53/63S080 



53/63S440 

53/63S441 


E 

As 

-V 

Vcc 

HI 

E 

As 


A7 

HI 

E 

A4 


Aa 

HI 

E 

A3 


Ag 

HI 

E 

Aq 

1024x4 

PROM 

Oi 

HI 

E 

A1 


02 

HI 

E 

A2 


03 

HI 

E 

E2 


04 

HI 

E 

GND 



HI 


4K 

53/63S280 

53/63S281 



53/63S840 

53/63S841 



8K 

53/63S480 

53/63S481 



53/63S482 53/63S880 53/63S1680 

53/63S483 53/63S881 53/63S1681 



4K 


8K 


16K 


NOTE: Pin assignments for ceramic (J package), plastic (N package) and flat pack (F package) are the same. 


m 

m 

m 
i 
m 
i 
m 

m 
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53/63SXXX 


Absolute Maximum Ratings 


Supply voltage Vcc 

Input voltage 

Off-state output voltage . . . 
Storage temperature range 


Operating Program 
-0.5V to 7V 12V 

-1.5V to 5.5V 12V 

-1.5V to 5.5V 12V 

-65°C to 150°C 


Recommended Operating Conditions 



SYMBOL 

PARAMETER 

Vcc 

Supply voltage 

lOH 

High level output current 

lOL 

Low level output current 

Ta 

Operating free air temperature 


MILITARY 

MIN NOM MAX 



COMMERCIAL 

MIN NOM MAX 

UNIT 

4.75 5.00 5.25 

V 

-6.5 

mA 

16 

mA 

0 75 

°C 



Electrical Characteristics 

Over Recommended Operating Free Air Temperature Range 


SYMBOL 

PARAMETER 

V|H 

High-level input voltage 

V|L 

Low-level input voltage 

V|C 

Input clamp voltage 

VoL 

Low-level output voltage 

l| 

Input current at maximum 
input voltage 

l|H 

High-level input current 

l|L 

Low-level input current 

C| 

Input capacitance 

Co 

Output capacitance 

Icc 

Supply current 

080,081 

140,141 

240,241 

280,281,480,481 



440,441,840,841 

880,881,1640,1641 

1680,1681 



OPEN COLLECTOR OUTPUT CURRENT 


ICEX Output leakage current 


THREE STATE OUTPUT ONLY 


TEST CONDITIONS 



Vcc = min, l| = -18mA 


Vcc = min, V|H - 2V, 53S 

V|L = 0.8V, IOL= max 63S 


Vcc = max, V| = 5.5V 


Vcc "" max, V| = 2.4V 


Vcc ^ max, V| - 0.4V 


Vcc 5.0V, f = 1 MHz V| - 2.0V 
Ta - 25°C Vo - 2.0V 


Vcc == max 

All inputs grounded 
All outputs open 


Vcc = max, Vo = 2.4V 


Vcc = MAX, Vo = 5.5V 



VOH 

High-level output voltage 

Vcc ^ min, V|h = 2V, 

V|L - 0.8V, IQH = max 

2. 

lOZH 

Off-state output current 
high-level voltage applied 

Vcc = MAX, V|H = 2V, 

Vo = 2.4V 


lOZL 

Off-state output current 
low-level voltage applied 

Vcc = max, V|H = 2V, 

Vq = 0.4V 


•os 

Short-circuit output current 

Vcc ^ max, Vo = ov 

-C 


50 /xA 

ioo aA 
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53/63SXXX 


Switching Characteristics 

MAX = Over Recommended Ranges of Ta and Vqc 
TYP = @ 5.0V Vcc. 25X Ta 


DEVICE 

TYPE 

tAA(ns) 

ADDRESS ACCESS 

TIME 

tEA(ns) 

ENABLE 

ACCESS TIME 

tER(ns) 

ENABLE 

RECOVERY TIME 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

633080,081 

mmmm 




HH 


533080,081 





HiBlI 


633140,141 

28 

45 


25 

HH 

25 

533140,141 

28 

55 


30 


30 

633240,241 

30 

45 

■EH 

25 

MBM 

25 

533240,241 

30 

55 


30 

H9I 

30 

633280,281 

30 


■EH 


H91 


533280,281 

30 






633440,441 

32 

50 


25 

HH 

25 

533440,441 

32 

60 

■EH 

30 

H91 

30 

633480,1,2,3 

30 


13 


16 


533480,1,2,3 



13 


16 


633840,841 

38 


■EH 


HH 


533840,841 

38 


hbihi 




633880,881 

34 


HEH 


■ii 


533880,881 

34 


HH 




6331640,1641 

46 


HEH 


Hai 


5331640,1641 

46 


HIHI 


HH 


6331680,1681 

46 


HH 




6331680,1681 

46 




IHIil 



Standard Test Load 


30on 



I 


Definition of Waveforms 



0 

i 

1 1 y 


-tEA ► 

t-* *AA ^ 


ADDRESS ACCESS TIME 


Input Pulse Amplitude 3.0V 

Input Rise and Fall Times 5ns from 1.0V to 2.0V 

Measurements Made at 1.5V 
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High Performance Schottky PROMs 


New Number Part Description 


Temperature Performance Range 5 = Military 

6 = Commercial 

Memory Type 3 = PROM (Fuse Programmable) 

2 = ROM (Mask Programmable) 

Generic Family Designator S = Schottky 

LS = Low Power Schottky 
PS = Power Switched Schottky 
RA = Registered Asynchronous, Schottky 
RS = Registered Synchronous, Schottky 

Size of Memory 0 = 256 Bit 

1 = 1024 Bit 

2 = 2048 Bit 
4 = 4096 Bit 
8 = 8192 Bit 

16 = 16384 Bit 

Number of Outputs 4 = 4 Outputs 

8 = 8 Outputs 

Output/Pinout Designator 0 = Open Collector 

1 = Tri-State 

2 = Open Collector 

3 = Tri-State 

etc., etc., etc. 

Performance Absence of letter indicates standard 

performance; 

A = enhanced (i.e., speed) 

J = Cerdip 

D = Side brazed = 

N = Plastic 2 • 

F = Flatpack 

Military High Speed 4096 PROM organized HiH 
512x8 with open collector outputs 


MM I Part Numbering System 

The new system approaches part numbering using the method 
of keying important attributes of the device. The military/com- 
mercial and PROM/ROM numbering system is preserved i.e., 
5/6 - 3/2. These two digits are separated from the actual device 
number by a technology/configuration designator using letters. 

“S” = Schottky 
“LS” = Low Power Schottky 
“PS” = Power Switched 
“RA” = Registered Asynchronous 
“RS” = Registered Synchronous 

The number following this code describes. . . . 

1 . The size of the memory (bits) 

2. The memory organization by specifying the number of outputs 

3. Output configuration and pwn out/package options 

If a higher performance part co-exists i.e., faster speed, then a 
suffix letter (A) is added to distinguish between the two devices. 
The normal package letter designator follows last as is custom. 



Package 


tttttttt 

53S480AJ 


1st pkg. (i.e., 20 pin) 
2nd pkg. (i.e., 24 pin) 
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High Performance 

Low Power Schottky 

Generic PROM Famiiy 53 / 63 LSxxx 


Features/ Benefits 

• Largest generic low power Schottky PROM family available 

• Advanced Schottky processing using ion implanted for 
low power and high speed 

• Pin compatible with standard Schottky PROMs and ROMs, 
53/63XX-1, 52/62XX-1 

• PNP inputs for low input current 

• Compatible pin configurations for upward expansion 

• 4-bit-wide and 8-bit-wide for byte oriented applications 

Appiications 

• Microprogram control store 

• Microprocessor program store 

• Look up table 

• Character generator 

• Random logic 

• Code converter 


High Performance Low Power Schottky Generic PROM Selection Guide 


MEMORY 

PACKAGE 

DEVICE TYPE 

SIZE 

ORGANIZATION 

PINS 

TYPE 

0°C to +75°C 

-55°C to +125°C 

VaK 

32x8 

OC 

TS 

16 

J.N,F 

63LS080* 

63LS081 * 

53LS080* 

53LS081 * 

IK 

256x4 

OC 

TS 

16 

J,N,F 

63LS140 

63LS141 

53LS140 

53LS141 

2K 

512x4 

OC 

TS 

16 

J,N,F 

63LS240 

63LS241 

53LS240 

53LS241 

2K 

256x8 

OC 

TS 

20 

J.N 

63LS280* 

63LS281 * 

53LS280* 

53LS281 * 

4K 

1024x4 

OC 

TS 

18 

J.N.F 

63LS440 

63LS441 

53LS440 

53LS441 

4K 

512x8 

OC 

TS 

20 

J,N 

63LS480* 

63LS481 * 

53LS480* 

53LS481 * 

' 4K 

512x8 

OC 

TS 

24 

J,N,F 

63LS482* 

63LS483* 

53LS482* 

53LS483* 

8K 

2048x4 

OC 

TS 

18 

J.N,F 

63LS840* 

63LS841 * 

53LS840* 

53LS841 * 

8K 

1024x8 

OC 

TS 

24 

J,N,F 

63LS880* 

63LS881 * 

53LS880* 

53LS881 * 

16K 

4096x4 

OC 

TS 

20 

J,N 

63LS1640* 

63LS1641* 

53LS1640* 

53LS164r 

16K 

2048x8 

OC 

TS 

24 

J,N,F 

63LS1680* 

63LSl68r 

53LS1680* 

53LS1681* 


* Preliminary Data Note: This is not a final specification. Some limits of characteristics are subject to change. 


Description 

The 53/63LSXXX series generic PROM family offers the lowest 
power and fastest speeds available in the industry. The 4-bit- 
wide PROMs range from 256x4 to 2048x4 and feature upward/ 
downward pin out compatibility in the space saving 16 and 18 
pin packages. The 32x8 PROM is also included in our low 
power Schottky family and a typical access time of 24 ns makes 
it a natural programmable logic element choice. Other 8-bit- wide 
PROMs are available up to 2048x8. All PROMs have the same 
programm.ing specifications allowing a single generic programmer. 
The family features low input current PNP inputs, full Schottky 
clamping and three-state and open collector outputs. The titanium- 
tungsten fuses store a logical low and are programmed to the 
high state. Special on chip circuitry and extra fuses provide pre- 
programming testing which assure programming yields and high 
reliability. 

The 63 series is specified for operation over the commercial 
temperature and voltage range. The 53 series is specified for 
the military range. 
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53/63LSXXX 


Pin Configurations 53/63LS44 o 



1K 2K 4K 


53/63LS840 

53/63LS841 



53/63LS1640 53/63LS080 53/63LS280 53/63LS480 

53/63LS1641 53/63LS081 53/63LS281 53/63LS481 



53/63LS482 53/63LS880 53/63LS1680 

53/63LS483 53/63LS881 53/63LS1681 



4K 8K 16K 


NOTE: Pin assignments for ceramic (J package), plastic {N package) and flat pack (F package) are the same 
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53/63LSXXX 


Absolute Maximum Ratings 

Operating Program 

Supply voltage Vcc -.5V to 7V 12V 

Input voltage - 1 .5V to 5.5V 1 2V 

Off-state output voltage - 1 .5 V to 5.5V 1 2V 

Storage temperature range .' — -65°C to 150°C 


Recommended Operating Conditions 


SYMBOL 


PARAMETER 


MIN 


MILITARY 
NOM MAX 


COMMERCIAL 
MIN NOM MAX 


UNIT 


Vcc 


Supply voltage 


4.5 


5.0 


5.5 


4.75 


5.00 


5.25 


lOH 


High-level output current 


- 2.0 


-6.5 


mA 


•OL 


Low-level output current 


12 


16 


mA 


ta 


Operating free air temperature 


-55 


125 


75 


Electrical Characteristics 

Over Recommended Operating Free Air Temperature Range 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

— 

MIN TYP MAX 

UNIT 

V|H 

High-level input voltage 


2 Vcc 

V 

V|L 

Low-level input voltage 


0 0.8 

V 

V|C 

Input clamp voltage 

Vcc = min, If = -18mA 

-1.2 

V 

VOL 

Low-level output voltage 

Vcc = min, V|H = 2V, 
V|L = 0.8V, IOL= max 

53LS 

0.5 

V 

63LS 

0.45 

l| 

Input current at maximum 
input voltage 

Vcc == max, V( = 5.5V 

1.0 

mA 

l|H 

High-level input current 

Vcc = max, V| = 2.4V 

25 

fiA 

l|L 

Low-level input current 

Vcc = max, V| = 0.4V 

-250 

fiA 

Cl 

Input capacitance 

Vcc = 5.0V, f = 1 MHz 

Ta = 25°c 

V| = 2.0V 

4 

pF 

Co 

Output capacitance 

Vq = 2.0V 

6 

pF 

Icc 

Supply current 

080,081 

Vcc = max 

All inputs grounded 

All outputs open 

■ 

35 

mA 

140,141 

46 65 

240,241 

49 70 

280,281,480,481 

55 

440,441,840,841 

60 85 

880,881,1640,1641 

63 

1680,1681 

67 





OPEN COLLECTOR OUTPUT CURRENT 


Vcc = MAX, Vo = 2.4 V 

50 

fxA 

Vcc = max, Vo = 5.5V 

100 

/xA 


'CEX. 


Output leakage current 


THREE STATE OUTPUT ONLY 


vqh 

High-level output voltage 

Vcc = min, V|h = 2V, 

V|L = 0.8V, lOH - max 

2.4 

B 

lOZH 

Off-state output current 
high-level voltage applied 

Vcc = max, V|h = 2V, 

Vo = 2.4V 

100 

liA 

lOZL 

Off-state output current 
low-level voltage applied 

Vcc = MAX, V|H - 2V, 

Vo = 0.4V 

-100 

jiA 

iQS ■ 

Short-circuit output current 

Vcc =MAX, Vo = OV 

-30 -100 

mA 
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53/63LSXXX 


Switching Characteristics 

MAX = Over Recommended Ranges of and Vqq 
TYP = 5.0V Vcc, 25°C Ta 


DEVICE 

TYPE 

tAA(ns) 

ADDRESS ACCESS 

TIME 

tEA(ns) 

ENABLE 

ACCESS TIME 

tER(ns) 

ENABLE 

RECOVERY TIME 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

63LS080,081 

24 


■91 


21 


53LS080,081 

24 


{HSU 


21 


63LS140,141 

40 

55 

■an 

30 


30 

53LS140,141 

40 

65 


35 


35 

63LS240,241 


60 

■m 

30 


30 

53LS240,241 

■m 

70 

999! 

35 


35 

63LS280,281 

51 


■n 


21 


53LS280,281 

51 




21 


63LS440,441 

53 

65 

■n 

30 


30 

53LS440,441 

53 

75 

991 

35 


35 

63LS480,1,2,3 

51 


■H 


21 


53LS480,1,2,3 

51 


199 


21 


63LS840,841 

62 


■H 


21 


53LS840,841 

62 


1999 


21 


63LS880,881 

55 


■B 


21 


53LS880,881 

55 


■91 


21 


63LS1 640,1 641 

66 


■H 


21 


53LS1 640, 1641 

66 


1999 


21 


63LS1 680,1 681 

66 


■m 


21 


53LS1 680,1 681 

66 




21 



Standard Test Load 


MEMORY 

OUTPUT 


R1 



Definition of Waveforms 


Input Pulse Amplitude 3.0V 

Input Rise and Fail Times 5ns from 1.0V to 2.0V 

Measurements Made at 1.5V 

R 1 = 3000 for 63LSXXX 
R2 = 6000 for 63LSXXX 
R 1 = 3750 for 53LSXXX 
R2 = 7500 for 53LSXXX 



X 


X 


X 


**EA- 


-tAA- 


ADDRESS ACCESS TIME 
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High Performance 
Registered Schottky— 4-Bit- Wide 
Generic PROM Famiiy 

53/63RAXXX, 53/63RSXXX 



Features/ Benefits 

• Largest generic PROM family available incorporating 
edge triggered “D” registers. 

• Advanced Schottky processing. 

• 4-bit-wide in 18 and 20 pin Skinny DIPs^“ for high board 
density. 

• Synchronous enable allow easy busing of outputs for 
word expansion. 

• Lower system package counts. 

• Lower system power. 

• Faster cycle times. 

• 25ns clock to output and 40ns address set-up times 
guaranteed over commercial specification. 

• 24mA Iq|_ output drive capability. 

Applications 

• Pipelined microprogramming 

• State sequencers 

• Next address generation 

• Mapping PROM 


Description 

A family of registered PROMs offers new savings for designers 
of pipelined microprogrammable systems. The wide instruction 
register, which holds the microinstruction during execution, is 
now incorporated into the PROM chip. 

Edge Triggered Register 

The PROM output is loaded into a 4-bit register on the rising 
edge of the clock. The use of the term ‘register” is to be distin- 
guished from the term “latch,” in that a register contains master 
slave flip-flops and the latch contains gated flip-flops. The 
advantages of using a register are that system timing is 
simplified, and faster micro cycle times can be obtained. 

The output of the register is buffered by three-state drivers which 
are compatible with the new low-power Schottky three-state bus 
standard, i.e., Iql 's 24mA at Vql of 0.5V. 

The 4-bit-wide family in 18-pin and 20-pin packages feature 
either synchronous or asynchronous enables the synchronous 
enables and upwards pin compatibility. The synchronous enable 
powers up in the high impedance state and is used when more 
than one registered PROM is bused together to increase word 
length. All devices are specified over both commercial and mili- 
tary temperature ranges. 



■■ High Performance Generic PROM Selection Guide 


MEMORY 

PACKAGE 

DEVICE TYPE 

SIZE 

ORGANIZATION 

PINS 

TYPE 

0°C to 75°C 

-55°C to 125°C 

4K 

ASYN 

1024x4 

SYN 

18 

J.N,F 

63RA441 

63RS441 

53RA441 

53RS441 

8K 

ASYN 

2048x4 

SYN 

20 

J.N 

63RA841 * 

63RS841 * 

53RA84r 

53RS841 * 

16K 

ASYN 

4096X4 

20 

J,N 

63RA164r 

63RSl64r 

53RA164r 

53RS1641* 


* Preliminary Data 

Note: This is not a final specification. Some limits of characteristics are subject to change. 


Skinny DIP is a trademark of Monolithic Memories 
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53/63RAXXX, 53/63RSXXX 


Absolute Maximum Ratings 

Supply voltage Vcc 

Input voltage 

Off-state output voltage 

Storage temperature 


Operating Program 
. -.5Vto7V 12V 
.-1.5V to 5.5V 12V 

.-1.5V to 5.5V 12V 

-65°Cto 150°C 


Recommended Operating Conditions 


SYMBOL 

PARAMETER 

... 




Vcc 

Supply voltage 

4.5 5.0 5.5 

4.75 5.00 5.25 

V 

lOH 

High-level output current 

-2.0 


mA 

'OL 

Low-level output current 

16 

24 

mA 

Ta 

Operating free air temperature 

-55 125 

0 75 

°C 


Electrical Characteristics 

Over Recommended Operating Free Air Tempeature Range 


— 

SYMBOL 

PARAMETER 

, 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

V|H 

High-level input voltage 


2.0 Vcc 

V 

V|L 

Low-level input voltage 


0 0.8 

V 

V|C 

Input clamp voltage 

Vcc = MIN, l| = - 18 mA 

-1.2 

V 

VOH 

High-level output voltage 

Vcc = min, V|h - 2V, 

V|L - 0.8V, loH - max 

2.4 

V 

Vql 

Low-level output voltage 

Vcc = min, V|h = 2V, 

V|L - 0.8V, Iql = max 

0.5 

V 

lOZH 

Off-state output current 
high-level voltage applied 

Vcc = max, V|H - 2V, 

Vq = 2.4V 

100 

/xA 

lOZL 

Off-state output current 
low-level voltage applied 

Vcc = MAX, V|H = 2V, 

Vo = 0.4V 

-100 

/U.A 

l| 

Input current at maximum 
input voltage 

Vcc = MAX, V| = 5.5V 

1.0 

mA 

l|H 

High-level input current 

Vcc - max. V| = 2.4V 

25 

/xA 

l|L 

Low-level input current 

Vcc = max, V| = 0.4V 

-250 

/xA 

•os 

Short-circuit output current 

Vcc = max 

-30 -100 

mA 

C| 

Input capacitance 

Vcc 5.0V, f = 1 MHz 
Ta - 25°C 

V| = 2.0V 
Vq = 2.0V 

4 10 

pF 

Co 

Output capacitance 

6 12 

PF 

•cc 

Supply current 

441, 

Vcc - MAX 

All inputs GND 

All outputs open 

125 180 

mA 

841, 1641 

130 
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53/63RAXXX, 53/63RSXXX 


Switching Characteristics 

Min/ Max = Over Recommended Ranges of Ta and Vcc 
Typ = 5.0V Vcc, 25°C Ta 


SYMBOL 

PARAMETER 

DEVICE 

MIN 

MILITARY 

TYP 

MAX 

MIN 

COMMERCIAL 

TYP 


TYPE 

MAX 

tpd 

Clock to output 

(All) 


18 

30 


18 

25 



RA441 

45 

30 


40 

30 




RA841 


35 



35 


tsu 

Address set-up 

RA1641 

RS441 

45 

45 

30 


40 

45 



30 




RS841 


35 



35 




RSI 641 


45 



45 


th 

Address hold 

(All) 

0 

-5 


0 

-5 


tpzx 

E to output enable 

(All “RA”) 


15 

30 


15 

25 

^pxz 

E to output disable 

(All “RA”) 


15 

30 


15 

25 

tpzx 

CK to output enable 

(All “RS”) 


25 

40 


25 

35 

tpxz 

CK to output disable 

(All “RS”) 


25 

40 


25 

35 

tsu 

Enable set-up 

(All “RS”) 

20 

10 


15 

10 


th 

Enable hold 

(All “RS”) 

0 

-5 


0 

-5 


tw 

Pulse width 

(All) 

20 

12 


20 

12 



Maximum 

RS/RA 441 

20 

24 


25 

33 

33 


MAX 

RS/RA 841 


29 





Clock frequency 

RS/RA1641 


25 



25 



(See “Definition of Terms and Waveforms") 


Standard Test Load 


R1 



MEMORY 

OUTPUT 


Input Pulse Amplitude 3.0V 

Input Rise and Fall Times 5ns from 1.0V to 2.0V 

Measurements Made at 1 .5V 

Commercial R1 = 200fl, R2 = 390(1 

Military R1 = 300(1, R2 = 600(1 
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Standard Performance 
Schottky 

Generic ROM Family 

52/62XX-1, 52/62XX-2 



Features/ Benefits 

• Largest generic ROM family available 

• PNP inputs for low input current 

• Compatible pin configurations for upward expansions 

• 4-bit-wide and 8-bit-wide for byte oriented applications 

• Bit density from 256 to 16384 

• Interchangeable PROM compatibility 

• High speed Schottky technology 

Applications 

• High speed for microprogrammed applications 

• Microprocessor program store 

• Look up table 

• Character generator 

• Random logic 

• Code converter 


Description 

The 52/6200-series generic ROM family offers the widest selec- 
tion of sizes and organizations available in the industry. The 
4-bit-wide ROMs range from 256x4 to 1024x4 and feature 
upward/downward pinout compatibility in the space saving 16 
and 18 pin packages. The 8-bit-wide ROMs range from 32x8 to 
2048x8 in a wide selection of package sizes. Additional 5-bit, 
9-bit and 10-bit-wide output configurations are available for your 
custom logic or character generator applications. 

The famiiy features iow input current PNP inputs, full Schottky 
clamping and three-state and open collector outputs. 

The 62 series is specified for operation over the commercial 
temperature and voltage range. The 52 series is specified for the 
military ranges. 52XX-2 and 62XX-2 devices offer enhanced 
speed specifications. 


Generic ROM Selection Guide 


MEMORY 

PACKAGE 

DEVICE TYPE 

INTERCHANGEABLE PROM 

SIZE 

ORGANIZATION 

PINS 

TYPE 

0°C to +75°C 

-55°C to +125°C 

0°C to +75°C 

-55°C to +125°C 

1024 

256x4 

OC 

TS 

16 

J, N, F 


m^souin 


5300- 1 

5301- 1 

2048 

512x4 

OC 

TS 

16 

J, N, F 


|^■^^^^||■|||| 





OC 



6250-1 




4096 

1024x4 

TS 

OC 

18 

J. N, F 

6251- 1 

6252- 1 






TS 



6253-1 




1280 

256x5 

OC 

16 

J, N, F 

6210-1 

5210-1 

— 

— 

2560 

51 2x^ 

OC 

18 

J, N 

6225-1 

5225-1 

— 

— 

256 

32x8 

OC 

TS 

16 

J, N, F 




njgmii 

2048 

256x8 

OC 

TS 

20 

J, N 

6208-1 

6209-1 

5208- 1 

5209- 1 

6308- 1 

6309- 1 

5308- 1 

5309- 1 

2048 

256x8 

OC 

TS 

24 

J, N, F 




in^^ynii 

4096 

512x8 

OC 

TS 

20 

J, N 

6248- 1 

6249- 1 


6348- 1 

6349- 1 


4096 

512x8 

OC 

TS 

24 

J, N, F 




IHSlHi 
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52/62XX>1,52/62XX-2 


Pin Configurations 


52/6200-1 

52/6201-1 


52/6205-1 

52/6206-1 


52/6252-1 

52/6253-1 


*6 


Vcc 

As 


A? 

A4 


E2 

A3 

256x4 

ROM 

tl 

Ao 


Ol 

A1 


O2 

A2 


O3 

GND 


O4 


Ae 

Vcc 

As 

Ay 

A4 

As 

A3 

512x4 

Ao 

ROM 

Ol 

A1 

O2 

A2 

O3 

GND 

O4 


Ae 

Vcc 

As 

Ay 

A4 

As 

A3 

Ag 

. 1024x4 

*0 ROM 

Ol 

Ai 

02 

A2 

03 

E2 

04 

GND 



52/6250-1 

52/6251-1 


rri , 1024x4 

LL|*3 ROM 




52/6210-1 


52/6225-1 


52/6230-1 

52/6231-1 


52/6289-1 

52/6289-2 


Ae 

Vcc 

As 

Ay 

A4 

tl 

A3 

2S6x5 

ROM 

Ol 

Ao 

O2 

Al 

O3 

A2 

O4 

GND 

O5 


52/6208-1 

52/6209-1 


"0*3 ROM OlhH 


g 

m 

g 

g 

m 

g 

m 


Afl 

Vcc 

A1 

Ay 

A2 

Ae 

A3 

As 

A4 

256x8 

Ol 

ROM _ 

El 

O2 

08 

O3 

Oy 

O4 

Oe 

GND 

O5 


m 

m 

m 

m 

m 

3 


Ol 

Vcc 

O2 

E^ 

O3 

A4 

O4 

A3 

32x8 

Os 

ROM 

A2 

06 

Al 

Oy 

Ao 

GND 

Os 


52/6248-1 

52/6249-1 


g 

g 

g 

g 

g 

g 

g 

g 

m 


Ao 

Vcc 

Al 

As 

A2 

Ay 

A3 

Ae 

A4 

As 

512x8 

Ol 

ROM _ 

El 

O2 

Os 

O3 

Oy 

O4 

Oe 

GND 

Os 


m 

m 

m 

m 

3 



52/6286-1 

52/6287-1 


E 

Ae 


Vcc 


E 

As 


Ay 

m 

E 

A4 


As 

m 

E 

A3 


Ag 

m 

E 

A2 



m 

E 

A1 

1024x8 

ROM 

E2 

m 

E 

Ao 


08 

m 

E 

Ol 


Oy 

m 

E 

O2 


Oe 

m 

m 

O3 


O5 

m 

m 

GND 


O4 

m 


BO 

m 

m 

m 

m 

m 

m 

m 

m 

m 
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52/62XX-1,52/62XX-2 


Pin Configurations 


52/6280-1 52/6280-2 

52/6281-1 52/6281-2 


52/6235-1 52/6240-1 ^52/6284-1 **52/6282-1 

52/6236-1 52/6241-1 52/6285-1 **52/6283-1 



*NO CONNECTION 
**“OR” ENABLE 



NOTE: 

Pin assignments for ceramic (J package), plastic (N package) and flat pack (F package) are the same. 
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52/62XX-1,52/62XX-2 


Generic ROM Selection Guide 


MEMORY PACKAGE 


SIZE I ORGANIZATION PINS TYPE 


oc 

TS 

OC 

TS 

OC 

TS 

OC 

TS 


OC 

TS 

OC 

TS 


DEVICE TYPE INTERCHANGEABLE PROM 


0°Cto+75°C -55°C to +125°C 0°C to +75°C -55°C to +125°C 


8192 1024x8 





Active 

Pullup 

20 

J, N 

16384 

2048x8 

OC 

TS 

24 

J, N, F 

9216 

1024x9 

OC 

TS 

24 

J, N, F 

10240 . 

1024x10 

OC 

TS 

24 

J, N, F 



SYMBOL 

PARAMETER 

Military 

MIN NOM MAX 

Commercial 

MIN NOM MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5.0 5.5 

4.75 5.00 5.25 

V 

lOH 

High-level output current 

-1.0 

-2.0 

mA 

lOL 

Low-level 

’05, '06, ’08, ’09, ’48, ’49, 

’50, ’51, ’52, ’53 

12 

16 

mA 

’00, ’01, ’10, ’25 

10 

15 

’30, ’31 

8 

12 


operating current 

’35, ’36, ’40, ’41, ’80, ’81, ’82 
,83, ’84, ’85, ’86, ’87, ’89. ’75, ’76 

8 

10 


’55, ’56, ’60, ’61 

6 

6 


Ta 

Operating free air temperature 

-55 25 125 

0 25 75 

°C 
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52/62XX-1,52/62XX-2 


ElOCtrical Characteristics Over Recommended Operating Free Air Temperature Range 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN TYP MAX 

UNIT 

V|H 

High level input voltage 


2.0 Vcc 

V 

VlL 

Low level input voltage 


0 0.8 

V 

V|C 

Input clamp voltage 

Vqc =MIN, l| = -18mA 

-1.0 -1.5 

V 

VOL 

Low level output voltage 

Vcc =min, iol = max 

0.50 

V 

l| 

Maximum input current 

Vcc =MAX, V| = 5.5 V 

1.0 

mA 

l|H 

High level input current 

Vcc =MAX, V| = 2.4V 

40 

(jlA 

l|L 

Low level input current 

Vcc =MAX, V| = 0.45V 

-250 

fxA 

C| 

Input capacitance 

Vcc = 5.0V V| = 2.0V 

7 

pF 

Co 

Output capacitance 

Ta=25°C 

^ Vn = 2.0V 

f = 1 MHz ^ 

8 

PF 

Icc 

Supply current 

00, ’01, ’30, '31 

Vqq = MAX 

All inputs grounded 

All outputs open 

92 125 

mA 

’05, 06 

96 130 

’08, ’09, ’48, ’49 

115 155 

’55, ’60 

122 165 

’10, '25, ’35, ’40, ’41, ’80, ’82 
’84, ’86, ’89 

126 170 

’36, ’50, ’51, ’52, ’53, ’56, ’61 

130 175 

’81, ’83, ’85, ’87 

133 180 

’75, ’76 

141 190 


OPEN COLLECTOR OUTPUT CURRENT 


ICEX 

Output leakage current 

Vcc = max, Vq = 2.4V 

100 

fxA 


THREE STATE OUTPUT ONLY 


VOH 

High level output voltage 

Vcc = min, iqh = max 

2.4 

V 

Ihz 

High level off 

State output current 

8k, 9k, 10k 

Vcc = max, Vq = 2.4V 

50 

fiA 

All others 

100 

ILZ 

Low level off 

State output current 

8k, 9k, 10k 

Vcc = max, Vq = 0.5V 

-50 

fiA 

All others 

-100 

lOS 

Output short circuit current 

Vcc = 5.0V, Vq - OV 

-20 -90 

mA 


Standard Test Load 



MEMORY 


Ri 

-Wv- 


■O Vcc 


4: 30pF > R2 


Input Pulse Amplitude 3.0V 

Input Rise and Fall Times 5ns from 1.0V to 2.0V 

Measurements Made at 1.5V 


Definition of Waveforms 

x 




f- »»EA- 

-Iaa^ 


X 



ADDRESS ACCESS TIME 


ENABLE ACCESS TIME AND RECOVERY TIME 
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52/62XX-1,S2/62XX-2 


Switching Characteristics 

Over Recommended Ranges of Ta and Vcc (Unless Otherwise Noted) 


DEVICE 

TYPE 

CONDITIONS 
(See standard 
test load) 

tAA(ns) 

ADDRESS ACCESS 
TIME 

■" ' “ ■■ ' — 

tEA(ns) 

ENABLE ACCESS 
TIME 

tER(ns) 

ENABLE RECOVERY 
TIME 

Rlll 


MAX 

MAX 

MAX 

6200 - 1 , 6201-1 

300 

600 

45 

35 

35 

5200 - 1 , 5201-1 

450 

900 

60 

35 

35 

6205 - 1 , 6206-1 

280 

560 

60 

30 

30 

5205 - 1 , 5206-1 

375 

750 

75 

40 

40 

6210-1 

300 

600 

100 

70 

45 ■ 

5210-1 

450 

900 

175 

90 

50 

6225-1 

300 

600 

100 

70 

45 

5225-1 

450 

900 

175 

90 

50 

6230 - 1 , 6231-1 

375 

750 

50 

30 

25 

5230 - 1 , 5231-1 

560 

1120 

. 60 

30 

25 

6208 - 1 , 6209-1 

280 

560 

70 

30 

30 

5208 - 1 , 5209-1 

375 

750 

80 

40 

40 

6235 - 1 , 6236-1 

450 

900 

100 

70 

45 

5235 - 1 , 5236-1 

560 

1120 

175 

90 

50 

6248 - 1 , 6249-1 

280 

560 

70 

30 

30 

5248 - 1 , 5249-1 

375 

750 

80 

40 

40 

6240 - 1 , 6241-1 

450 

900 

100 

70 

45 

5240 - 1 , 5241-1 

560 

1120 

175 

90 

50 

6250 - 1 , 6251-1 

280 

560 

60 

30 

30 

5250 - 1 , 5251-1 

375 

750 

75 

40 

40 

6252 - 1 , 6253-1 

280 

560 

60 

30 

30 

5252 - 1 , 5253-1 

375 

750 

75 

40 

40 

6255 - 1 , 6256-1 

750 

1500 

100 

70 

40 

5255 - 1 , 5256-1 

750 

1500 

150 

80 

45 . 

6260 - 1 , 6261-1 

750 

1500 

100 

70 

40 

5260 - 1 , 5261-1 

750 

1500 

150 

80 

45 

6275 - 1 , 6276-1 

450 

900 

110 

40 

40 

5275 - 1 , 5276-1 

560 

1120 

120 

50 

50 

6280 - 1 , 6281-1 

450 

900 

100 

70 

45 

5280 - 1 , 5281-1 

560 

1120 

175 

90 

50 

6280 - 2 , 6281-2 

450 

900 

55 

30 

30 

5280 - 2 , 5281-2 

560 

1120 

75 

35 

35 

6282 - 1 , 6283-1 

450 

900 

100 

70 

45 

5282 - 1 , 5283-1 

560 

1120 

175 

90 

50 

6284 - 1 , 6285-1 

450 

900 

100 

70 

45 

5284 - 1 , 5285-1 

560 

1120 

175 

90 , 

50 

6286 - 1 , 6287-1 

450 

900 

100 

70 • 

45 

5286 - 1 , 5287-1 

560 

1120 

175 

90 

50 

6286 - 2 , 6287-2 

450 

900 

55 

30 

30 

5286 - 2 , 5287-2 

560 

1120 

75 

, 35 

35 

6289-1 

750 

1500 

100 

70 

45 

5289-1 

750 

1500 

175 

90 

50 

6289-2 

750 

1500 

55 

30 

30 

5289-2 

750 

1500 

75 

35 

35 
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FirsMn First-Out (FIFO) 64x4 
Serial Memory 

57401/67401 



Features/ Benefits 

• 12 MHz shift in, shift out typicai rates 

• Advanced Schottky bipoiar processing 

• TTL inputs and outputs 

• Readiiy expandabie in word and bit dimensions 

• Asynchronous or synchronous operation 

• Pin compatibie with Fairchiid’s F3341 MOS FIFO and ten 
times as fast 

Description 

The 57401 is an expandable “fall-through" high speed First-In 
First-Out (FIFO) memory organized 64 words by 4-bit. A 12 MHz 
data rate allows usage in high speed tape or disc controllers and 
communication buffer applications. The 67401 is specified over 
the commercial operating range 0 -75°C and the 57401 is spec- 
ified over the military operating of -55°C to +125®C. 


Block Diagram 


2 



00 

01 

02 
03 


SHIR- 

OUT 

OUTPUT 

READY 


Pin Configuration 




Selection Guide 


PART NUMBER 

PACKAGE 

TEMPERATURE 

RANGE 

57401 

J16 

Military 

67401 

J/N16 

Commercial 


Package Drawing 

N16 Plastic DIP 



J16 Ceramic DIP 



MAX. ,755..79p 

19.18-20.07 .290-.320 

7.37-8.13 



UNLESS OTHERWISE SPECIFIED: 

ALL DIMENSIONS MIN.-MAX. IN INCHES. 

ALL DIMENSIONS MIN.-MAX IN MILLIMETERS. 



.190 

4.83 

MAX. 


f .125-. 
j 3.18-i 


165 

5.08 


1165 East Argues Avenue, Sunnyvale, CA 94086 Tel: (408) 739-3535 TWX: 910-339-9229 


Monolithic Memories 


1472 


®iC MASTER 1979 






57401/67401 


Absolute Maximum Ratings ' Operating 

Supply voltage Vcc • • 7V/12V 

Input voltage 5.5V/12V 

Off-state output voltage 5.5V/12V 

Storage temperature range -65°C to 150°C 


Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MILITARY 

MIN NOM MAX 

COMMERCIAL 

MIN NOM MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5.0 5.5 

4.75 5.00 5.25 

V 

•oh 

High-level output current 

0.9 

0.9 

mA 

•OL 

Low-level output current 

8 

8 

mA 

Ta 

Operating free air temperature 

-55 125 

0 75 

°C 


Electrical Characteristics 

Over Recommended Operating Free Air Temperature 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

V|H 

High-level input voltage 


2 

V 

V|L 

Low-level input voltage 


0.8 . 

V 

V|C 

Input clamp voltage 

Vcc ^ •! ^ -18mA 

-1.5 

V 

VOH 

High-level output voltage 

Vcc = VlH = 2V 

V|L = 0.8V, loH = max 

2.4 

V 

VoL 

Low-level output voltage 

Vcc = min, V|H = 2V 

V|L = 0.8V, loL = max 

0.5 

V 

l| 

Input current at maximum 
input voltage 

Vcc = max, V| = 5.5V 

1 

mA 

•IH 

High-level input current 

Vcc = max, V| = 2.4V 

50 

/lA 

•ILI 

Low-level input current 
inputs Do-D 3_ MR 

Vcc = max, Vp = 0.45V 

-0.8 

mA 

l|L2 

Low-level input current 
inputs SI , SO 

Vcc = max, Vp = 0.45V 

-1.6 

mA 

•os 

Short-circuit output current 

Vcc = 6V, Vo = .5V 

-20 -90 

mA 

C| 

Input capacitance 

Vcc = 5.0V 
f = 1 MHz, Ta = 25°C 

V| = 2.0V 

7 


Co 

Output capacitance 

Vo = 2.0V 

8 

•cc 

Supply current 

Vcc = MAX1 

111 150 

mA 


NOTE: 1. Ice measured with worst case sequence: FIFO reset, one shitl-in cycle with data inputs held low. measure Iqc ''^ith all 
inputs held low. 
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57401/67401 


Switching Characteristics 

See Figure 1 


SYMBOL 

PARAMETER 

FIGURE 

57401— MILITARY 

5 ±10%, -55°Cto +125°C 
MIN MAX UNIT 

67401— COMMERCIAL 

5 ±5%, 0°C to 70°C 

MIN MAX UNIT 

f|N 

Shift in Clock Rate 

1 

7 MHz 

10 MHz 

tSIH 

Shift in High Time 

1 

45 ns 

35 ns 

tSIL 

Shift in Low Time 

1 

45 ns 

35 ns 

t|RL 


1 

60 ns 

45 ns 

t|RH 

Input Ready OFF Delay 

. 1 

60 ns 

45 ns 

tiDS 

Input Data Set Up 

1 

10 ns 

5 ns 

t|DH 

Input Data Hold Time 

1 

55 ns 

45 ns 

^OUT 

Shift Out Clock Rate 

2 

7 MHz 

10 MHz 

tSOH 

Shift Out High Time 

2 

45 ns 

35 ns 

tSOL 

Shift Out Low Time 

2 

45 ns 

35 ns 

tORL 

Output Ready ON Delay 

2 

65 ns 

55 ns 

tORH 

Output Ready OFF Delay 

2 

65 ns 

55 ns 

tODH 


2 

10 ns 

10 ns 

tODS 

Output Data Delay 

2 

65 ns 

55 ns 

tPT 

Data Throughput Time 

Note 1 

4.0 fJLS 

3.0 /MS 

tMRW 

Master Reset Pulse 

Note 2 

30 ns 

25 ns 

tMRORL 

Master Reset to OR Low 

5 

65 ns 

55 ns 

tMRIRH 

Master Reset to IR High 

5 

45 ns 

35 ns 

tMRS 

Master Reset to SI 

5 

45 ns 

35 ns 

t|PH 

Input Ready Pulse High 

4 

45 ns 

35 ns 

t|PL 

Input Ready Pulse Low 

6 

45 ns 

35 ns 

tOPH 

Output Ready Pulse High 

3 

45 ns 

35 ns 

tOPL 

Output Ready Pulse Low 

7 

45 ns 

35 ns 


2 NOTES: 1 . This parameter defmes total time from the time data is present at DQ-D 3 to the time it is available at O 0 -O 3 with FIFO initially 

2 empty and total time from the time data is extracted from O 0 -O 3 to IR High with FIFO initially full. 

2. Master Reset clears the 57401/67401 to the all cells empty state. 


Functional Description 
Data Input 

Data is entered into the FIFO on D 0 -D 3 inputs. To enter data the 
Input Ready (IR) output should be HIGH, indicating that the first 
location is ready to accept data. Data then present at the four 
data inputs is entered into the first location when the Shift In (SI) 
Is brought HIGH. A SI HIGH signal causes the Rl to go LOW. 
Data remains at the first location until SI is brought LOW. When 
SI is brought LOW and the FIFO is not full, IR will go HIGH, 
indicating that more room is available. Simultaneously, data will 
propagate to the second location and continue shifting until it 
re^es the output stage or a full location. If the memory is full, 
IR will remain LOW. 

Data Transfer 

Once data is entered into the second cell, the transfer of any full 
cell to the adjacent (downstream) empty cell is automatic, 
activated by an on-chip control. Thus data will stack up at the 


end of the device while empty locations will “bubble” to the front. 
tpT defines the time required for the first data to travel from input 
to the output of a previously empty device. 

Data Output 

Data is read from the 0 o *03 outputs. When data is shifted to the 
output stage, Output Ready (OR) goes HIGH, indicating the 
presence of valid data. When the OR is HIGH, data may be 
shifted out by bringing the Shift Out (SO) HIGH. A HIGH signal 
at SO causes the OR to go LOW. Valid data is maintained while 
tile SO is HIGH. When SO is brought LOW the upstream data, 
provided that stage has valid data, is shifted to the output stage. 
When new valid data is shifted to the output stage, OR goes 
HIGH. If the memory is emptied, OR stays LOW. 

Input Ready and Output Ready may also be used as status 
signals indicating that the FIFO is completely full (Input Ready 
stays LOW for at least tpj) or completely empty (Output Ready 
stays LOW for at least tpj). 


1474 


®iC MASTER 1979 















































































































57401/67401 


Timing Diagrams 



1. Input data must remain stable during t|0s and t|DH- I- Output data will be stable at the rise of Output Ready. 

2. Input Ready HIGH indicates that space is available and a 2. Output Ready HIGH indicates that data is available and a 

Shift In pulse may be applied. Input Ready LOW indicates Shift Out pulse may be applied. Output Ready LOW indicates 

that the FIFO is full or that a previous Shift In operation is not that the FIFO is empty or that a previous Shift Out operation 

complete. Shift In pulses applied while Input Ready is LOW is still in progress. Shift Out pulses applied while Shift Out 

will be ignored. Ready is LOW will be ignored. 

3. The rise of Input Ready indicates that the data at the D0-D3 3. The rise of Output Ready indicates that new data has been 

inputs has been accepted and that the input stage is empty. loaded into the output stage. 

Figure 1. RFO Input Timing Figure 2. FIFO Output Timing 



1 . FIFO initially empty. 1 . FIFO initially full. 

2. Shift Out held high (as shown). 2. Shift In held high (as shown). 

Figure 3. tQPH Specification Figure 4. t|pH Specification 


INPUT 
READY A 




1. FIFO initially full 

Figure 5. FIFO Master Reset Timing 


Standard Test Circuit 


600U 



Input Pulse Amplitude = 3.0V 

Input Rise and Fall Time = 5.0 ns from 1.0V to 2.0V 

Measurements made at 1 .50V 


SHIFT 
IN A 

OUT 

READY A/ 
SHIFT IN B 
IN READY B 
/SHIFT 


DATA AIB 


OUTPUT 
READY B 




NEW 

DATA 


Figure 6. FIFO/FIFO Communication: Empty/Input Timing 



OUTPUT 
READY B 


SHIFT 
OUT B 

IN.READY B 
SHIFT 
OUT A 
OUT 

READY A 
SHIFT IN B 

DATA A B 


IN 

READY A 



Figure 7. FIFO/FIFO Communication: Full/Output Timing 
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First-In First-Out (FIFOs) 
64x4, 64x5 
Serial Memories 

57401 A/67401 A, 57402A/67402A 



Features/ Benefits 

• 15 MHz shift in, shift out typicai rates 

• Advanced Schottky bipoiar processing 

• TTL inputs and outputs 

• Readiiy expandabie in word and bit dimensions 

• Asynchronous or synchronous operation 

• 64x4 FIFO pin compatible with Fairchild’s F3341 MOS 
FIFO and ten times as fast 

• 4 & 5-bit organizations for 9 bit expansion 

• Master reset clears outputs to zero state 

Description 

The 57401 A/402A are expandable “fall-through” high speed 
First-In First-Out (FIFO) memories. The 57401A is organized 64 
words by 4-bits. The 57402A is organized 64 words by 5-bits. A 
15 MHz data rate allows usage in high speed tape or disc control- 
lers and communication buffer applications. The 67401 A/67402A 
is specified over the commercial operating range 0-75°C and 
the 57401 A/57402A is specified over the military operating range 
of -55°C to +125°C. 


Block Diagram 574 mA/ 6740 iA 


4 






5 ^ 

FIFO 


62 WORD 

-N 

FIFO 

6 

INPUT 

X4BIT 

MAIN 

REGISTER 

OUTPUT 

7 

STAGE 

STAGE 









MASTER RESET 



Configuration 


57401 A/67401A 



Selection Guide 


PART NUMBER 

PACKAGE 

TEMPERATURE 

RANGE 

57401 A 

J16 

Military 

67401 A 

J/N16 

Commercial 

57402A 

J18 

Military 

67402A 

J/N18 

Commercial 


Block Diagram 


57402A/67402A 64x5 


Do 

Di 

D2 

D3 

D4 


INPUT 

READY 

SHIFT 

IN 


4 






14 J* 

00 

01 

02 

03 

04 

5 

FIFO 


62x5 BIT 

“V' 

FIFO 

13 

6 

INPUT 

MAIN 

OUTPUT 

12 ^ 

7 

STAGE 

REGISTER 

STAGE 

11 ^ 

8 * 










V 


IT 



2 



MAIN 

REGISTER 

CONTROL 

LOGIC 

-N 

-i/ 


_ 17 

SHIFT 

3 

INPUT 

CONTROL 

LOGIC 

OUTPUT 

CONTROL 

LOGIC 

16 

OUT 

OUTPUT 






READY 


? 





? 




MR 


57402A/67402A 



1165 East Arques Avenue, Sunnyvale, CA 94086 Tel: (408) 739-3535 TWX: 910-339-9229 
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57401A/67401A, 57402A/67402A 


Absolute Maximum Ratings Operating 

Supply voltage Vcc 

Input voltage 5.5V 

Off-state output voltage 5.5V 

Storage temperature range -65°C to 150°C 


Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MILITARY 

MIN NOM MAX 

COMMERCIAL 

MIN NOM MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5.0 5.5 

4.75 5.00 5.25 

V 

lOH 

High-level output current 

0.9 

0.9 

mA 

lOL 

Low-level output current 

8 

8 

mA 

Ta 

Operating free air temperature 

-55 125 

0 75 

°C 


Electrical Characteristics 

Over Recommended Operating Free Air Temperature 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

— 

UNIT 

V|H 

High-level input voltage 


2 

V 

V|L 

Low-level input voltage 


0.8 

V 

V|C 

Input clamp voltage 

Vcc ^ MIN, l| = -18mA 

-1.5 

V 

VOH 

High-level output voltage 

Vcc = min, V|h = 2V 

V|L = 0.8V, Iqh = max 

2.4 

V 

VOL 

Low-level output voltage 

Vcc = min, V|h = 2V 

V|L = 0.8V, Iql = max 

0.5 

V 

l| 

Input current at maximum 
input voltage 

Vcc = max, V| = 5.5V 

1 

mA 


High-level input current 

Vcc = max, V| = 2.4V 

50 

juA 

l|L1 

Low-level input current 
inputs Do“ D 3 ^ MR.' 

Vcc = max, Vp - 0.45V 

-0.8 

mA 

l|L2 

Low-level input current 
inputs SI, SO 

Vcc ^ max, Vp - 0.45V 

-1.6 

mA 

•os 

Short-circuit output current 

Vcc = max, Vo = .5V 

-20 -90 

mA 

C| 

Input capacitance 

Vcc = 5.0V 
f = 1 MHz, Ta = 25°C 

V| = 2.0V 

7 

PF 

Co 

Output capacitance 

Vo - 2.0V 

8 

icc 

Supply current 57401A/67401A 

Vec = MAX’ 

111 150 

mA 

icc 

Supply current 57402A/67402A 

Vcc = MAX’ 

119 160 

mA 



NOTE: 1. Ice measured with worst case sequence; FIFO reset, one shift-in cycle with data inputs held low, measure Iqc with all 
inputs held low. 
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57401A/67401A, 57402A/67402A 


Switching Characteristics 

See Figure 1 


SYMBOL 

PARAMETER 

FIGURE 

57401 A/57402A— MILITARY 

5 ±10%, -55°Cto +125°C 
MIN TYP3 MAX UNIT 

67401 A/67402A— COMM 

5 ±5%, OX to 70X 

MIN TYP3 max UNIT 

f|N 

Shift in Clock Rate 

1 

15 

MHz 

15 

MHz 

tSIH 

Shift in High Time 

1 

18 

ns 

18 

ns 

tSIL 

Shift in Low Time 

1 

18 

ns 

18 

ns 

t|RL 

Input Ready ON Delay 

1 

30 

ns 

30 

ns 

t|RH 

Input Ready OFF Delay 

1 

30 

ns 

30 

ns 

t|DS 

Input Data Set Up 

1 

5 

ns 

5 

ns 

t|DH 

Input Data Hold Time 

. 

1 

12 

ns 

12 

ns 

fOUT 


2 

15 

MHz 

15 

MHz 

tSOH 

Shift Out High Time 

2 

I 

18 

ns 

18 

ns 

tSOL 

Shift Out Low Time 

2 

18 

ns 

18 

ns 

tORL 

Output Ready ON Delay 

2 

24 

ns 

24 

ns 

tORH 

Output Ready OFF Delay 

2 

24 

ns 

24 

ns 

tODH 

Output Data Hold Time 

2 

25 

ns 

25 

ns 

tODS 

Output Data Delay 

2 

35 

ns 

35 

ns 

tPT 

Data Throughput Time 

Note 1 

2.0 

MS 

2.0 

MS 

tMRW 

Master Reset Pulse 

Note 2 

15 

ns 

15 

ns 

tMRORL 

Master Reset to OR Low 

5 

30 

ns 

30 

ns 

tMRIRH 

Master Reset to IR High 

5 

30 

ns 

30 

ns 

tMRS 

Master Reset to SI 

5 

20 

ns 

20 

ns 

t|PH 

Input Ready Pulse High 

4 

35 

ns 

35 

ns 

t|PL 

Input Ready Pulse Low 

6 

35 

ns 

35 

ns 

tOPH 

Output Ready Pulse High 

3 

35 

ns 

35 

ns 

tOPL 

Output Ready Pulse Low 

7 

35 

ns 

35 

ns 


NOTES; 1 . This parameter defines total time from the time data is present at Dn to the time it is available at On with FIFO initially 
empty and total time from the time data is extracted from Dn to IR High with FIFO initially full. 

2. Master Reset clears the FIFO to the all cells empty state and resets outputs On to zero state. 

3. Typical values @ 5.0V Vqc and 25°C. 


Functional Description 
^^^Data Input 

^KaData is entered into the FIFO on Dn inputs. To enter data the 
Input Ready (IR) output should be HIGH, indicating that the first 
location is ready to accept data. Data then present at the data 
mHIIII inputs is entered into the first location when the Shift In (SI) is 
brought HIGH. A SI HIGH signal causes the Rl to go LOW. Data 
remains at the first location until SI is brought LOW. When SI is 
brought LOW and the FIFO is not full, IR will go HIGH, indicating 
that more room is available. Simultaneously, data will propagate 
to the second location and continue shifting until it reaches the 
output stage or a full location. If the memory is full, it will remain 
LOW. 

Data Transfer 

Once data is entered into the second cell, the transfer of any full 
cell to the adjacent (downstream) empty cell is automatic, 
activated by an on-chip control. Thus data will stack up at the 


end of the device while empty locations will “bubble” to the front. 
tpT defines the time required for the first data to travel from input 
to the output of a previously empty device. 

Data Output 

Data is read from the On outputs. When data is shifted to the 
output stage, Output Ready (OR) goes HIGH, indicating the 
presence of valid data. When the OR is HIGH, data may be 
shifted out by bringing the Shift Out (SO) HIGH. A HIGH signal 
at SO causes the OR to go LOW. Valid data is maintained while 
the SO is HIGH. When SO is brought LOW the upstream data, 
provided that stage has valid data, is shifted to the output stage. 
When new valid data is shifted to the output stage, OR goes 
HIGH. If the memory is emptied, OR stays LOW. 

Input Ready and Output Ready may also be used as status 
signals indicating that the FIFO is completely full (Input Ready 
stays LOW for at least tpj) or completely empty (Output Ready 
stays LOW for at least tpj). 
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Programmable Array Logic Family 

PAIT Series 20 Data Sheet 

Patent Allowed 



Features/ Benefits 

• Programmable replacement for conventional TTL 
logic. 

• Reduces 1C inventories substantially and simplifies 
their control. 

• Reduces chip count by 4 to 1. 

• Expedites and simplifies prototyping and board 
layout. 

• Saves space with 20-pin Skinny DIP packages. 

• High speed: 25ns typical propagation delay. 

• Programmed on standard PROM programmers. 

• Programmable three-state outputs. 

■ Special feature reduces possibility of copying by 
competitors. 

Description 

The PAL family utilizes an advanced Schottky TTL process and 

the Bipolar PROM fusible link technology to provide user pro- 
grammable logic for replacing conventional SSI/MSI gates and 

flip-flops at reduced chip count. 


The family lets the systems engineer “design his own chip” by 
blowing fusible links to configure AND and OR gates to perform 
his desired logic function. Complex interconnections which 
previously required time-consuming layout are thus “lifted” from 
PC board etch and placed on silicon where they can be easily 
modified during prototype check-out or production. 


The PAL transfer function is the familiar sum of products. Like 
the PROM, the PAL has a single array of fusible links. Unlike the 
PROM, the PAL is a programmable AND array driving a fixed 
OR array (the PROM is a fixed AND array driving a 
programmable OR array). In addition the PAL provides these 
options; 

• Variable input/output pin ratio 

• Programmable three-state outputs 

• Registers with feedback 

• Arithmetic capability 

TM PAL is a Trade Mark of Monolithic Memories 


Unused inputs are tied directly to Vqq or GND. Product terms 
with all fuses blown assume the logical high state, and product 
terms connected to both true and complement of any single 
input assume the logical low state. Registers consist of D type 
flip-flops which are loaded on the low to high transition of the 
clock. All registers are designed to power up to logical high state 
at the output pin. PAL Logic Diagrams are shown with all fuses 
blown, enabling the designer use of the diagrams as coding 
sheets. SVa x 1 1 Logic Diagrams are available on request. 

The entire PAL family is programmed on inexpensive con- 
ventional PROM programmers with appropriate personality and 
socket adapter cards. Once the PAL is programmed and ver- 
ified, two additional fuses may be blown to defeat verification. 
This feature gives the user a proprietary circuit which is very 
difficult to copy. 


— 

PART 

NUMBER 

DESCRIPTION 

PAL10H8 

OCTAL 

10 INPUT AND-OR GATE ARRAY 

PALI 2H6 

HEX 

12 INPUT AND-OR GATE ARRAY 

PAL14H4 

QUAD 

14 INPUT AND-OR GATE ARRAY 

PAL16H2 

DUAL 

16 INPUT AND-OR GATE ARRAY 

PAL16C1 

16 INPUT AND-OR/AND-OR-INVERT GATE ARRAY 

PAL10L8 

OCTAL 

10 INPUT AND-OR-INVERT GATE ARRAY 

PAL12L6 

HEX 

12 INPUT AND-OR-INVERT GATE ARRAY 

PAL14L4 

QUAD 

14 INPUT AND-OR-INVERT GATE ARRAY 

PAL16L2 

DUAL 

16 INPUT AND-OR-INVERT GATE ARRAY 

PAL16L8 

OCTAL 

16 INPUT AND-OR-INVERT GATE ARRAY 

PAL16R8 

OCTAL 

16 INPUT REGISTERED AND-OR GATE ARRAY 

PAL16R6 

HEX 

16 INPUT REGISTERED AND-OR GATE ARRAY 

PAL16R4 

QUAD 

16 INPUT REGISTERED AND-OR GATE ARRAY 

PALI 6X4 

QUAD 

16 INPUT REGISTERED AND-OR-XOR GATE ARRAY 

PAL16A4 

QUAD 

16 INPUT REGISTERED AND-CARRY-OR-XOR GATE ARRAY 


Ordering Information 

PROGRAMMABLE ARRAY LOGIC FAMILY 

NUMBER OF ARRAY INPUTS 

OUTPUT TYPE 

H = ACTIVE HIGH 
L = ACTIVE LOW 
C = COMPLEMENTARY 
R = REGISTERED 
X = EXCLUSIVE-OR REGISTERED 
A = ARITHMETIC REGISTERED 
NUMBER OF OUTPUTS 

I TEMPERATURE RANGE 

I C = 0 C TO + 75 C 

M= -55 C TO +125 C 
, ; |— PACKAGE, 

t f t t T N = PLASTIC DIP 

PAL14L4CN ' = 



1165 East Arques Avenue, Sunnyvale, CA 94086 Tel: (408) 739-3535 TWX: 910-339-9229 
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PAL Series 20 


PAL Logic Symbols 


PAL10H8 PAL12H6 PAL14H4 PAL16H2 PAL16C1 



PAL10L8 PAL12L6 PAL14L4 PAL16L2 PAL16L8 



PAL16R8 PAL16R6 PAL16R4 PAL16X4 PAL16A4 
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PAL Series 20 


AlmolifteMeximiifn Ratings 

Operating Programming 

Sti^ipfyvoftageVcc 7V 12V 

input voi^sge 5.5V 12V 

output voltage 5.5V 12V 

Storage temperature range — -65°C to 150°C 


7V 

12V 

5.5V 

12V 

5.5V 

12V 

-65°C to 

150°C 




10H8, 12H6, 14H4, 16H2, 16C1, 10L8, 12L6, 14L4, 16L2 
Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MILITARY 

MIN NOM MAX 

COMMERCIAL 

MIN NOM MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5.0 5.5 

4.75 5.00 5.25 

V 

•oh 

High-level output current 

-2.0 

-3.2 

mA 

•OL 

Low-level output current 

8 

8 

mA 

Ta 

Operating free air temperature 

-55 125 

0 75 

°c 



Electricai Characteristics 

Over Recommended Operating Temperature Range 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 



High-level input voltage 


Low-level input voltage 


Input clamp voltage 


High-level output voltage 


Low-level output voltage 


Input current at maximum 
input voltage 


High-level input current 


Low-level input current 


Short-circuit output current 


Supply current 


Vqq min, l| 18 mA 


Vcc min, ViH 2V, 
V|L 0.8V, IQH max 


Vcc min, V|H - 2V, 
V|L 0 8V, Iql = max 


Vcc max, V| 5.5V 


Vcc max, V) - 2.4V 


Vcc MAX, V| 0.4V 


Vcc max 


Vcc max 


Switching Characteristics 

Over Recommended Ranges of Temperature and Vqq 


130 mA 


90 mA 


MILITARY 


COMMERCIAL 
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PAL Series 20 


16L8, 16R8, 16R6, 16R4, 16X41 16A4' 


Recommended Operating Conditions 


SYMBOL 

PARAMETER 

MILITARY 

MIN NOM MAX 

COMMERCIAL 

MIN NOM MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5.0 5.5 

4.75 5.00 5.25 

V 

IQH 

HigWevel output current 

-2.0 

-3.2 

mA 

lOL 

Low-level output current 

12 

24 

mA 

ta 

Operating free air temperature 

-55 125* 

0 75 

"C 


Electrical Characteristics 

Over Recommended Operating Temperature Range 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

ViH 

High-level input voltage 


2 

V 

V|L 

Low-level input voltage 


0.8 

V 

V|C 

Input clamp voltage 

Vqc min, 1j = -18mA 

-1.5 

V 

VOH 

High-level output voltage 

Vcc = min. V|h = 2V, 

V|L = 0.8V, Iqh = max 

2.4 

V 

VOL 

Low-level output voltage 

Vcc = min, V|h=2V, 

V|L = 0.8V, Iol=MAX 

0.5 

V 

•OZH 

Off-state output current 
high-level voltage applied 

Vcc = max. V|h = 2V, 

Vq = 2.4V, VIL = 0.8V 

100 

mA 

'OZL 

Off-state output current 
low-level voltage applied 

Vcc = max, V|h = 2V, 

Vq = 0.4V, VIL = 0.8V 

-100 

aA 

l| 

Input current at 
maximum input voltage 

Vcc = max, V| = 5.5V 

1.0 

mA 

l|H 

High-level input current 

Vcc = max. V| = 2.4V 

25 

mA 

l|L 

Low-level input current 

Vcc = max, V| = 0.4V 

-250 

mA 

'OS 

Short-circuit output current 

Vcc = max. 

-30 -130 

mA 

'cc 

Supply 

Current 

16L8 

Vcc = max 

140 210^ 

mA 

16R4,16R6,16R8 

150 225 t 

16X4, 16A4 

160 


Switching Characteristics 


Over Recommended Ranges of %mperature and Vqq 

MILITARY ^ 
Ty^- -55°to+125"C 
Vcc ^ 5.0V ± 10% 
MIN TYP MAX 

COMMERCIAL 
Ta= -0°to+75X 
Vcc = 5.0V ± 5% 
MIN TYP MAX 


SYMBOL 

PARAMETER 

TESTCONDITIONStt 
RL = 667n 

UNIT 

tPD 

Input to output 

Cl = 45pF 

25 45 

25 40 

ns 

tPD 

Clock to output 

15 25 

15 25 

ns 

tpzx 

Pin 1 1 to output enable 

15 25 

15 25 

ns 

tpxz 

Pin 1 1 to output disable 

CL = 5pF 

15 25 

15 25 

ns 

tpzx 

Input to output enable 

Cl = 45pF 

25 45 

25 40 

ns 

tpxz 

Input to output disable 

Cl = 5pF 

25 45 

25 40 

ns 

tw 

Width of clock 

High 


25 

25 

ns 

Low 


25 

25 

tsu 

Setup time 

16R8,16R6,16R4 


45 

40 

ns 

16X4, 16A4 




th 

Hold time 


0 -15 

0 -15 

ns 


♦Operating Case Temperature only, Tc = i25'’C 

ticc ^ max at mininrujm temperature f PRELIMINARY 

tt See Standard Test Load and Definition of Waveforms, page 10-4 
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PAL Series 20 


Programming 

PAL fuses are programmed using a low-voltage linear-select 
procedure which is common to all 15 PAL types. The array is 
divided into two groups, products 0 thru 31 and products 32 thru 
63, for which pin identifications are shown in Figure 1, To 
program a particular fuse, both an input line and a product line 
are selected according to the following procedure: 

Step 1 Raise Output Disable, OD, to V|hh 

Step 2 Select an input line by specifying Iq, H, I 2. 13. U- 16' •? 
and L/R as shown in Table d 

Step 3 Select a product line by specifying Ag, A-) and A2 one-of- 
eight select as shown in Table 2 

Step 4 Raise Vqq (pin 20) to V|hh 

Step 5 Program the fuse by pulsing the output pins, O, of the 
selected product group to V|hh as shown in Table 2, 

Step 6 Lower N/qc (Pin 20) to 6.0 V 


PRODUCTS 0 THRU 31 PRODUCTS 32 THRU 63 



Figure 1 Pin Identification 


Programming Waveforms 


Step 7 Pulse the CLOCK pin and verify the output pin, O, to be 
Low for active Low PAL types or High for active High 
PAL types. 

Step 8 Lower Vqq (pin 20) to 4.2 V and repeat step 7 

Step 9 Should the output not verify, repeat steps 1 thru 8 up to 
five (5) times. 

This procedure is repeated for all fuses to be blown (see 
programming waveforms). 

To prevent further verification, two last fuses may be blown by 
raising pin 1 and pin 11 to VP. VCC is not required during this 
operation. 

Programming Parameters 

Ta = 25 C 


SYMBOL 




td i I Tp 1 1 td i 




td^ 

td^ 







All Other Inputs 


Program Supply Current 


Program Pulse Width 


Output Program Pulse 


OD, L/R 



Program Pulse duty cycle 


Program/ Verify^Protect-input voltage 


Program/ Verify-Protect-input current 


Delay Time to Verify 


PARAMETER 

LIMITS 

MIN TYP MAX 

UNIT 

Program-level input voltage 

10.5 11 11.5 

V 



Ul 

S 
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PAL Series 20 


Voltage Legend 

L = Low-level input voltage, V||_ 

H = High-level input voltage, V|h 
HH = High-level program voltage, V|hh 
Z = High impedance (e.g. 10 Kn to +5.0 V) 



INPUT 

LINE 

NUMBER 


PIN IDENTIFICATION 


l6 <5 >4 <3 >2 


lO l/r 


PRODUCT 

LINE 

NUMBER 


HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH I 
HH 
HH 
HH I H 


HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH I 





HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
HH 
hhI H 
• I HH 
HH 
HH 
H HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 


i 


H 

HH 
HH 
HH 
H HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH 
HH HH HH 
HH HH HH 



6, 38 

7, 39 

8, 40 

9, 41 

10, 42 

11, 43 

12, 44 

13, 45 

14, 46 

15, 47 

16, 48 

17, 49 

18, 50 

19, 51 

20, 52 

21, 53 

22, 54 

23, 55 

24, 56 

25, 57 

26, 58 

27, 59 

28, 60 

29, 61 

30, 62 

31, 63 




Table 1 1nput Line Select 


Table 2 Product Line Select 


Approved Programmers: 

• Data I/O models 5 or 9 

• Programming card set: 909-1427 

• Socket adapters; VOH-PAL: 715-1428-1 

• Socket adapters: VOL-PAL: 715-1428-2 

• Socket adapters: COHPL-PAL: 715-1428-3 
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If youre spending hours to solve a problem similar 
to the one above, you’re behind the times... 



It only takes a few seconds with "THE MASTER’.’ 



Clear your desk for action with the 
newly revised 1979 IC Master. Its all- 
under-one-cover features include: Over 
40,000 standard products from more 
than 87 different companies . . . five 
different selection guides (memory, 
microprocessor, interface, linear and digital.) 


. . . alternate source directory for 
pin- for- pin, function- for- function 
replacements . . . applications directory . . . 
complete military section ... a complete 
part numbering guide . . . etc. 

You don't have to search through 
stacks of catalogs. Simply look up the 
specs and function you need. You don't 




IC MASTER 


$65. 

suggested 
domestic 
resale price 


United Technical Publications 


645 Stewart Avenue 


Garden City, New York 11530, USA 


need a part number to start with. 

All you need is a problem to use The 
Master. Does the device exist? Who 
makes it? Is there an alternate source? 
What's the part number? Is there an 
applications note? Who is my closest 
distributor — etc. 






Motorola 



MOTOROLA 

SGmiconductors 

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 


TMS2716L 

TMS27A16L 


> 

flC 

O 

s 

III 


2048 X 8 ERASABLE PROM 

The TMS2716L and TMS27A16L are 16,384-bit Erasable and 
Electrically Reprogrammable PROMs designed for system debug 
usage and similar applications requiring nonvolatile memory that 
could be reprogrammed periodically. The transparent lid on the 
package allows the memory content to be erased with ultraviolet 
light. The TMS2716 is pin compatible with 2708 EPROMs, allowing 
easy memory size doubling. 

• Organized as 2048 Bytes of 8 Bits 

• Fully Static Operation (No Clocks, No Refresh) 

• Standard Power Supplies of + 12 V, +5 V, and - 5 V 

• Maximum Access Time = 300 ns — TMS27A16L 

450 ns -TMS2716L 

• Chip-Select Input for Memory Expansion 

• TTL Compatible — No Pull-up Resistors Required 

• Three-State Outputs for OR-Tie Capability 

• The TMS2716L is Pin Compatible to MCM2708L, MCM2708P, 

MCM2708C, and MCM68708L EPROMs 


BLOCK DIAGRAM 


Data Input/Output 
DQ0~DQ7 


S (Progr) 
Program Enable (E) 


Control 

Logic 

I 

1 

Input/Output Buffers 



Y 

• 


Decoder 

# 

• 

• 

Y Gating 





X 

Decoder 


Memory Matrix 
( 1 28 X 128) 


MOS 


(N-CHANNEL, SILICON-GATE) 

2048 X 8-BIT 
UV ERASABLE PROM 



PIN ASSIGNMENT 


A7 Vcc(E) 


3 CZ]A5 

4 r-j A4 


A1 S(Progr) 


This is advance information and specifications are subject to change without notice. 
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PIN NAMES 

A0-A10 . 

. . . Address Inputs 

DQ0-DQ7 . 

. • Data Input (Program) or 


Output (Read) 

(E) . 

. . . Program Enable 

S . 

. .Chip Select 

(Progr) . 

. . . Program Pulse . 

vbb ■ 

. . . -5 V Power Supply 

vcc ■ 

. . . -1-5 V Power Supply 

Vdd • 

. . . -1- 1 2 V Power Supply 

vss • 

. . . Ground 


©MOTOROLA INC., 1978 
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TMS2716L*TMS27A16L 


DC READ OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 


RECOMMENDED DC READ OPERATING CONDITIONS 


Parameter 


Supply Voltage TMS2716L 

TMS27A16L 


Input High Voltage 


Input Low Voltage 


READ OPERATING DC CHARACTERISTICS 


Symbol 


'^CC 

VdD 

VbB 


Vcc 

'^DD 

Vbb 


VlH 


V|L 


Characteristic 


Address Input Sink Current 


Output Leakage Current 


Vqp Supply Current 


Vcc Supply Current 


VgB Supply Current 


Output Low Voltage 


Output High Voltage 


Output High Voltage 


Condition 


Vin = Vcpmax or Vin=V|L 


^out Vpcmax and S = 5 V 


Worst -Case Supply Currents 
All Inputs High 
(E) =5.0 V,Ta = 0°C 


IqI_ = 1 .6 mA 


•OH — 100 


QH = -1.0 mA 



Vgg must be applied prior to Vqq and Vqq. Vgg must also be the last power supply switched off. 
CAPACITANCE (periodically sampled rather than 100% tested) 




Characteristic 

Condition 

Symbol 

Input Capacitance 
(f = 1.0 MHz) 

Vin = 0 V, Ta = 25°C 

CjQ 

Output Capacitance 
(f = 1.0 MHz) 

Vout = 0 V, Ta = 25°C 

*^out 


Max 

Unit 

5.25 

12.6 

-4.75 

Vdc 

Vdc 

Vdc 

5.5 

13.2 


c 

c 

-4.5 

Vd 

c 

Vcc 1 0 

Vdc 

0.65 

Vdc 




Max 

Unit 

6.0 

pF 

12 

PF 




AC READ OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 

(All timing with tf = tf = 20 ns. Load per Note 2) 


TMS2716L 


Characteristic 

Symbol 

Address to Output Delay 

tAVQV 

Chip Select to Output Delay 

tSLOV 

Data Hold from Address 

lAXQZ 

Data Hold from Deselection 

fSHQZ 



NOTE 2: Output Load = 1 TTL Gate and C|_ = 100 pF (Includes Jig Capacitance) 
Timing Measurement Reference Levels — Inputs; O.S V and 2.8 V 

Outputs; 0.8 V and 2.4 V 

PIN CONNECTION DURING 
READ OR PROGRAM 



1 Pin Number 

Mode 

9-11, 

13-17 

18 

24 

Read 

Dout 

V|L or 

V|H 

Vcc 

Program 

F*in 

Pulsed 

V|HP 

V|HW 


120 


AC TEST LOAD 




o 5 0 V 



< R|_ = 2.2 k 

1 00 pF ' "p 

1 

^ < 

■N «< 

1^ 

^ MMD6150 

'> _ L or Equiv 

> 37 k* • 

> n 

■■MMD7000 

1 r or Equiu 

X J 

• Includes Jig Capacitance 
• ♦ For Vqh 
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Motorola 


I 


TIMING PARAMETER ABBREVIATIONS 

^ X X X X 

signal name from which interval is defined—^ 1 

transition direction for first signal ' 

signal name to which interval is defined 

transition direction for second signal — 

The transition definitions used in this data sheet are; 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 


TIMING LIMITS 

The table of timing values shows either a minimum or 
a maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than 
that time. 


READ OPERATION TIMING DIAGRAM 




DC PROGRAMMING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 

RECOMMENDED PROGRAMMING OPERATING CONDITIONS 


Parameter 

Symbol 

Min 

Nom 

Max 

Unit 

Supply Voltage - TMS2716L and TMS27A16L 

Vec 

4.75 

5.0 

5.25 

Vdc 


^DD 

11.4 

12 

12.6 

Vdc 


Vbb 

-5.25 

-5.0 

-4.75 

Vdc 

Input High Voltage for Data 

V|HD 

3.8 

- 

Vcc + 1 

Vdc 

Input Low Voltage for Data 

V|LD 

Vss 

- 

0.65 

Vdc 

Input High Voltage for Addresses 

V|HA 

3.8 

- 

Vcc 1 

Vdc 

Input Low Voltage for Addresses 

Vila 

Vss 

- 

0.4 

Vdc 

Program Enable (E) Input High Voltage (Note 3) 

V|HW 

11.4 

12 

12.6 

Vdc 

Program Enable (E) Input Low Voltage (Note 3) 

V|LW = VcC 

4.75 

5.0 

5.25 

Vdc- 

Program Pulse Input High Voltage (Note 3) 

V|HP 

25 

- 

27 

Vdc 

Program Pulse Input Low Voltage (Note 4) 

V|LP 

Vss 

- 

1.0 

Vdc 


iNOTE 3; Referenced to Vgs- 
NOTE 4; V|np - V|Lp = 25 V min. 

PROGRAMMING OPERATION DC CHARACTERISTICS 


Characteristic 

Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Address Input Sink Current 

Vjn = 5.25 V 

Ili 

- 

- 

10 

juAdc 

Program Pulse Source Current 


hPL 

- 

- 

3.0 

mAdc 

Program Pulse Sink Current 


'IPH 

- 

- 

20 

mAdc 

Vqd Supply Current 

Worst -Case Supply Currents 

All Inputs High 
(E) = 5 V, Ta = 0°C 

•dd 

- 

- 

65 

mAdc 

Vec Supply Current 

'cc 

- 

- 

15 

mAdc 

V0B Supply current 

'bb 

- 

- 

45 

mAdc 


I (W) MOTOROLA Semiconductor Products Inc. 1 
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TIVIS2716L-TMS27A16L 


AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted) 


Characteristic 

Symbol 

Min 

Max 

Unit 

Address Setup Time 

tAVPH 

10 

- 

MS 

(E) Setup Time 

tEHPH 

10 

- 

MS 

Data Setup Time 

tDVPH 

10 

- 

MS 

Address Hold Time 

tPLAX 

1.0 

- 

MS 

(E) Hold Time 

tPLEL 

0.5 

- 

MS 

Data Hold Time 

tpLDX 

1.0 

- 

MS 

Program to Read Delay 

^ELQV 

- 

10 

MS 

Program Pulse Width 

tPHPL 

0.1 

1.0 

ms 

Program Pulse Rise Time 

tPR 

0.5 

2.0 

MS 

Program Pulse Fall Time 

tPF 

0.5 

2.0 

MS 


PROGRAMMING OPERATION TIMING DIAGRAM 



(^) MOTOROLA Semiconductor Products Inc. 
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MOTOROLA 


3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 


MCM6670 

MCM6674 


128c X 7 X 5 CHARACTER GENERATOR 

The MCM6670 is a mask-programmable horizontal-scan (row 
select) character generator containing 128 characters in a 5 X 7 
matrix. A 7-bit. address code is used to select one of the 1 28 available 
characters, and a 3-bit row select code chooses the appropriate row 
to appear at the outputs. The rows are sequentially displayed, 
providing a 7-word sequence of 5 parallel bits per word for each 
character selected by the address inputs. 

The MCM6674 is a preprogrammed version of the MCM6670. 
The complete pattern of this device is contained in this data sheet. 

• Fully Static Operation 

• TTL Compatibility 

• Single ± 10% -t 5 Volt Power Supply 

• 18-Pin Package 

• Diagonal Corner Power Supply Pins 

• Fast Access Time, 350 ns (max) 


CAPACITANCE (Ta = 25°C, f 

= 1.0 MHz) 



Characteristic 

Symbol 

Typ 

Unit 

Input Capacitance 

^in 

5.0 

PF 

Output Capacitance 

^out 

5.0 

PF 


MOS 


(N-CHANNEL, SILICON GATE) 

128c X 7 X 5 
HORIZONTAL-SCAN 
CHARACTER GENERATOR 


L SUFFIX 

CERAMIC PACKAGE 
CASE 680 



P SUFFIX 

PLASTIC PACKAGE 
CASE 707 



PIN ASSIGNMENT 


A6 

Vcc 

A5 

CS 

A4 

D4 

A3 

D3 

A2 

D2 

A1 

D1 

AO 

DO 

RS3 

RSI 

Gnd 

RS2 


DC OPERATING CONDITIONS AND CHARACTERISITCS 

(Full operating voltage and temperature range unless otherwise noted.) 

RECOMIVIENDED DC OPERATING CONDITIONS 


Parameter 

Symbol 

Min 

Supply Voltage 

Vcc 

4.5 

Input High Voltage 

V|H 

2.0 

Input Low Voltage 

V|L 

-0.3 

DC CHARACTERISTICS 

1 Characteristic 

Symbol 

Min 1 


Input Current 

(Vjn = 0 to 5.25 V) 


Output High Voltage 
(•oh -205 mA) 


Output Low Voltage 
(•OL -1-6 mA) 


Output Leakage Current (Three-State) 

(CS = 2.0 V or CS = 0.8 V, Vout = 0.4 V to 2.4 V) 


Supply Current 

(Vcc = 5.25 V, Ta = 0°C) 




Max 

Unit 

5.5 

Vdc 

5.25 

Vdc 

0.8 

Vdc 




Max 

Unit 

2.5 

^Adc 

Vcc 

Vdc 

0.4 

Vdc 

10 

jiAdc 

130 

mAdc 


This is advance information and specifications are subject to change without notice. 
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MCM66700 


AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 

AC TEST LOAD 


AC TEST CONDITIONS 


AC CHARACTERISTICS 


Characteristic 

Symbol 

Min 

Max 

Unit 

Cycle Time 

tcyc 

350 

- 

ns 

Address Access Time 

tacc(A) 

- 

350 

ns 

Row Select Access Time 

W(RS) 

- 

350 

ns 

Chip Select to Output Delay 

tco 

- 

150 

ns 




(^) MOTOROLA SGmiconductor Products Inc. 


Condition 

Value 

Input Pulse Levels 

0.8 V to 2.0 V 

Input Rise and Fall Times 

20 ns 

Output Load 

1 TTL Gate and Cl = 30 pF 
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CUSTOM PROGRAMMING FOR MCM6670 


By the programming of a single photomask, the cus- 
tomer may specify the content of the MCM6670/ 
MCM66700 Encoding of the photomask is done with 
the aid of a computer to provide quick, efficient imple- 
mentation of the custom bit pattern while reducing the 
cost of implementation. 


Information for the custom memory content may be 
sent to Motorola in the following forms, in order of 
preference: 

1. Hexadecimal coding using IBM Punch Cards 

2. Hexadecimal coding using ASCII Paper Tape Punch 



AO 7 o— 

A1 6 O — 

A2 5 
A3 4 H 

Decode 


Memory Row 

Matrix Decode 


— O 14 D2 


— O 16 D4 


Vqq “ Pin 18 
Gnd * Pin 9 


11 10 8 Chip 

RSI RS2 RS3 Select 


FIGURE 6 - MCM6674 PATTERN 
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Product Preview 


2048 X 8-BIT UV ERASABLE PROM 

The IVICM2716/27A16 is a 16,384-bit Erasable and Electrically 
Reprogrammable PROM designed for system debug usage and similar 
applications requiring nonvolatile memory that could be reprogram- 
med periodically. The transparent lid on the package allows the 
memory content to be erased with ultraviolet light. 

For ease of use, the device operates from a single power supply 
and has a static power-down mode. Pin-for-pin mask programmable 
ROMS are available for large volume production runs of systems 
initially using the MCM2716/27A16. 

• Single ±10% 5 V Power Supply 

• Automatic .Power-down Mode (Standby) 

• Organized as 2048 Bytes of 8 Bits 

• Low Power Dissipation 

• TTL Compatible During Read and Program 

• Maximum Access Time = 450 ns MCM2716 

350nsMCM27A16 

• Pin Equivalent to Intel's 2716 

• Pin Compatible to MCM68A316E Mask Programmable ROMs 



PIN NUMBER 

Mode 

9-11, 

13-17 

12 

18 

20 

21 

24 


DQ 

Vss 

E/Progr 

G 

Vpp 

Vcc 

Read 

Data out 

Vss 

V,L 

V,L 

Vcc 

Vcc 

Output Disable 

HiZ 

Vss 

Don’t Care 

V|H 

Vcc 

Vcc 

Standby 

Hi Z 

Vss 

V|H 

Don't Care 

Vcc 

Vcc 

Program 

Data in 

Vss 

Pulsed 
V|Lto V|H 

V|H 

V|HP 

Vcc 

Program Verify 

Data out 

Vss 

V|L 

VlL , 

V|HP 

Vcc 

Program Inhibit 

HiZ 

Vss 

V|L 

VlH 

V|HP 

Vcc 


MCM2716 

MCIII27A1$ 




*PIN NAMES 

A 

. . . . Address 

DQ 

. . . . Data Input/Output 

E/Progr 

. . . . Chtp Enable/Program 

G 

. . . . Output Enable 


’New industry standard nomenclature 


This is advance information and specifications are subject to change without notice. 
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MCM2716*MCM27A16 



> 

fiC 

o 

S 

lU 

Si 


DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range.unless otherwise noted) 


RECOMMENDED DC READ OPERATING CONDITIONS (Ta = 0° to +70°C) 


Symbol 


Supply Voltage* I\/1CM2716 ''^CC 

MCM27A16 


Input High Voltage 


Input "Low Voltage 


READ OPERATION DC CHARACTERISTICS 


Characteristic 


Address, G and E/Progr 
Input Sink Current 


Output Leakage Current 


Vcc Supply Current* (Standby) 


Vcc Supply Current* (Active) 


Vpp Supply Current* 


Output Low Voltage 


Output High Voltage 


Condition 


Vin = 5.25 V 



Vout=^5.25V,G =5.0 V 


E/Progr = V|p|, G = V| 


G = E/Progr = Vjl 


Vpp = 5.85 V 


Ql_ - 2.1 mA 


Iqh ~ -400 mA 


*Vcc nnust be applied simultaneously or prior to Vpp. Vqq must also be switched off simultaneously with or after Vpp. With Vpp connected 
directly to Vqc during the read operation, the supply current would be the sum of Ippi and Iqq. The additional 0.6 V tolerance on Vpp 
makes it possible to use a. driver circuit for switching the Vpp supply pin from Vqq in Read mode to +25 V for programming. Typical values 
are for Ta = 25°C and nominal supply voltages. FIGURE 1 — AC TEST LOAD 

CAPACITANCE 77" 

o 5.0 V 

(f = 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) L 


Max 

Unit 

5.25 

Vdc 

5.5 


Vcc + 0-6 


Vcc + lo 

Vdc 

0.8 

Vdc 


Max 

Unit 

10 

mA 

10 

^lA 

25 

mA 

100 

mA 

5.0 

mA 

0.45 

V 

- 

V 




Characteristic 

Symbol 

Typ 

Max 

Unit 

Input Capacitance (Vjp = 0 V) 

Cin 

4.0 

6.0 

PF 

Output Capacitance (Vgut = 0 V) 

Cqut 

8.0 

12 

PF 



Capacitance measured with a Boonton Meter or effective capacitance calculated from the 
lAt 

equation; C = . 


AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Ta = 0 to +70°C, Vcc “ 5-0 ^ - ^0% unless otherwise noted.) 




o 5.0 V 



S Rl = 2,2 k 

* 100 pF P ^ 

;6k 

^ f MMD6150 
* * or Equiv 

- - MMD7000 

,, 



* Includes Jig Capacitance 



Input Pulse Levels 0.8 Volt to 2.2 Volts 

Input Rise and Fall Times 20 ns 


Input and Output Timing Levels 
Output Load 


. . 2.0 Volts 
See Figure 1 


Characteristic 


Address Valid to Output Valid 


E/Progr to Output Valid 


Output Enable to Output Valid 


E/Progr to Hi Z Output 


Output Disable to Hr Z Output 


Data Hold from Address 


Condition 


E/Progr = G = V 


(Note 2) 




Symbol 


JLAYQV 


^ELQV 


tGLQV 


^EHQZ 


tGHQZ 


^AXDX 


(^) MOTOROLA Semiconductor Products Inc. 
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8192-BIT READ ONLY MEMORIES 

ROW SELECT CHARACTER GENERATORS 

The MCM66700 is a mask-programmable 8192-bit horizontal-scan 
(row select) character generator. It contains 128 characters in 
a 7 X 9 matrix, and has the capability of shifting certain characters 
that normally extend below the baseline such as j, y, g, p, and 
q. Circuitry is supplied internally to effectively lower the whole 
matrix for this type of character— a feature previously requiring 
external circuitry. 

A seven-bit address code is used to select one of the 128 available 
characters. Each character is defined as a specific combination of 
logic Is and Os stored in a 7 X 9 matrix. When a specific four-bit 
binary row select code is applied, a word of seven parallel bits appears 
at the output. The rows can be sequentially selected, providing 
a nine-word- sequence of seven parallel bits per word for each 
character selected by the address inputs. As the row select inputs 
are sequentially addressed, the devices will automatically place 
the 7X9 character in one of two preprogrammed positions on 
the 16-row matrix, with the positions defined by the four row 
select inputs. Rows that are not part of the character are 
automatically blanked. 

The devices listed are preprogrammed versions of the MCM66700. 
They contain various sets of characters to meet the requirements 
of diverse applications. The complete patterns, of these devices 
are contained in this data sheet. 

• Fully Static Operation 

• Fully TTL Compatible with Three-State Outputs 

• CMOS and MPU Compatible, Single ±10% 5 Volt Supply- 

• Shifted Character Capability 

(Except MCM66720, MCM66730, and MCM66734) 

• Maximum Access Time = 350 ns 

• 4 Programmable Chip Selects (0, 1, or X) 

• Pin-for-Pin Replacement for the MCM6570, 

Including All Standard Patterns 



MCM66700 MCM66710 
MCM66714 MCM66720 
MCM66730 MCM66734 
MCM66740 MCM66750 
MCM66751 MCM66760 
MCM66770 MCM66780 
MCM66790 


MOS 

IN-CHANNEL, SILICON-GATE) 

8K READ ONLY MEMORIES 

HORIZONTAL-SCAN 
CHARACTER GENERATORS 
WITH SHIFTED CHARACTERS 



This is advance information and specifications are subject to change without notice. 
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MCM66700 


DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 


RECOMMENDED DC OPERATING CONDITIONS (Referenced to Vgs) 


Parameter 

Symbol 

Supply Voltage 

Vcc 

Input Logic “1” Voltage 

V|H 

Input Logic "0" Voltage 

V|L 

DC CHARACTERISTICS 

Characteristic 

Symbol 

Input Leakage Current 

(V|H = 5.5 Vdc, Vcc = 4.5 Vdc) 

l|H 

Output Low Voltage (Blank) 

(IqL “ ^ -6 rnAdc) 

Vo.L 

Output High Voltage (Dot) 

(lOH “ -205 (wiAdc) 

VOH 

Power Supply Current 

'cc 

Power Dissipation 

Pd 





CAPACITANCE (Periodically sampled rather than 100% tested) 


Input Capacitance 

^in 

(f= 1.0 MHz) 


Output Capacitance 

^out 

(f = 1.0 MHz) 




4.0 

7.0 

pF 

4.0 

7.0 

pF 


AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 

AC TEST LOAD 




AC TEST CONDITIONS 


Condition 

Value 

Input Pulse Levels 

0.8 V to 2.0 V 

Input Rise and Fall Times 

20 ns 

Output Load 

1 TTL Gate and Cl = 130 pF 





5.0 V 
R, - 2.5 k 


MMD6150 
or Equiv 


AC CHARACTERISTICS 





Characteristic 

Symbol 

Typ 

Max 

Unit 

Address Access Time 

^acc(A) 

250 

350 

ns 

Row Select Access Time 

^acc(RS) 

250 

350 

ns 

Chip Select to Output Delay 

^CO 

100 

150 

ns 
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MEMORY OPERATION (Using Positive Logic) 

Most positive level = 1, most negative level = 0. 


Address 

To select one of the 128 characters, apply the appro- 
priate binary code to the Address inputs (AO through A6). 

Row Select 

To select one of the rows of the addressed character 
to appear at the seven output lines, apply the appropriate 
binary code to the Row Select inputs (RSO through RS3). 

Shifted Characters 

These devices have the capability of displaying charac- 
ters that descend below the bottom line (such as lowercase 
letters j, y, g, p, and q). Internal circuitry effectively drops 
the whole matrix for this type of character. Any character 


can be programmed to occupy either of the two positions 
in a 7 X 16 matrix. (Shifted characters are not available 
on MCM66720, MCM66730, or MCM66734.) 

Output 

For these devices, an output dot is defined as a logic 1 
level, and an output blank is defined as a logic 0 level. 

Programmable Chip Select 

The MCM66700 has four Chip Select inputs that can 
be programmed with a 1, 0, or don't care (not connected). 
A don't care must always be the highest chip select pin or 
pins. All standard patterns have Don't Care Chip Select— 
except MCM66751. 


DISPLAY FORMAT 


Figure 1 shows the relationship between the logic 
levels at the row select inputs and the character row at 
the outputs. The MCM66700 allows the user to locate the 
basic 7X9 font anywhefe in the 7X16 array. In addition, 
a shifted font can be placed anywhere in the same 7X16 
array. For example, the basic MCM66710 font is 
established in rows R14 through R6. All other rows are 
automatically blanked. The shifted font is established in 
rows R11 through R3, with all other rows blanked. Thus, 
while any one character is contained in a 7 X 9 array, the 
MCM66710 requires a 7 X 12 array on the CRT screen to 
contain both normal and descending characters. Other 


uses of the shift option may require as much as the full 
7X16 array, or as little as the basic 7X9 array (when 
no shifting occurs, as in the MCM66720). ^ 

The MCM66700 can be programmed to be scanned 
either from bottom to top or from top to bottom. This is 
achieved through the option of assigning row numbers in 
ascending or descending count, as long as both the basic 
font and the shifted font are the same. For example, an 
up counter will scan the MCM66710 from bottom to top, 
whereas an up counter will scan the MCM66714 from top 
to bottom (see Figures 7 and 8 for row designation). 


FIGURE 1 - ROW SELECT INPUT CODE AND SAMPLE CHARACTERS FOR MCM66710 AND MCM66720 


ROW SELECT 



TRUTH TABLE 

MCM66710 

MCM66720 

RS3 

RS2 

RSI 

RSO 

OUTPUT 













ROW 


ROW 

0 

0 

0 

0 

RO 


NO. 



NO. 


0 

0 

0 

1 

R1 







0 

0 

1 

0 

R2 

□□□□□□□ 

R15 

□□□□□□□ 


RO 

□□□□□□□ 






■■■■■■□ 

R14 

□□□□□□□ 

■□□□□□■ 

R1 

■□■■■□a 







R13 

□□□□□□□ 

■□□□□□■ 

R2 


0 

1 


0 

R4 

■□□□□□■ 

R12 

□□□□□□□ 

■□□□□□■ 

R3 

■□□□□■□ 

0 

1 

0 

1 

R5 

■□□□□□■ 

R11 


■■■■■■□ 

R4 


0 

1 

1 

0 

R6 

■■■■■■□ 

RIO 


■□□□□□□ 

R5 


0 

1 

1 

1 

R7 

■□□□□□□ 

R9 

■□□□□■□ 

■□□□□□□ 

R6 

■□□□□□□ 

1 

() 

0 

n 

RA 

■□□□□□□ 

R8 

■□□□□■□ 

■□□□□□□ 

R7 

■□□□□□□ 






■□□□□□□ 

R7 


■□□□□□□ 

R8 

■□□□□□□ 






■□□□□□□ 

R6 


D6 DO 


D6 DO 






□□□□□□□ 

R5 

■□□□□□□ 




1 

0 

1 

1 

R1 1 

□□□□□□□ 

R4 

■□□□□□□ 




1 

1 

0 

0 

R12 

□□□□□□□ 

R3 

■□□□□□□ 




1 

1 

0 

1 

R13 

□□□□□□□ 

R2 

□□□□□□□ 




1 

1 

1 

0 

R14 

□□□□□□□ 

R1 

□□□□□□□ 




1 

1 

1 

1 

R15 

□□□□□□□ 

RO 

□□□□□□□ 









D6 DO 


D6 DO 





CUSTOM PROGRAMMING FOR MCM66700 

By the programming of a single photomask, the customer 
may specify the content of the MCM66700. Encoding of the 
photomask is done with the aid of a computer to provide 


quick, efficient implementation of the custom bit pattern while 
reducing the cost of implementation. 

Information for the custom memory content may be sent to 
Motorola in the forms specified on the Motorola data sheet. 
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= Shifted character. The character is shifted three rows to R1 1 at the top of the font and R3 at the bottom 



= Shifted character. The character is shifted three rows to R3 at the top of the font and R 11 at the bottom. 
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FIGURES - MCM66734 PATTERN' 



FIGURE 10 - MCM66720 PATTERN' 



MOTOROLA SGmicon€iud<»r Rr<^UGt9 Inc. 
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^ =■ Shifted character. The character is shifted three rows to R3 at the top of the fot« and R 1 1 at the bottom 


(^) AfOTOI70i.>l Semi<s€»n€iuctor tnc. 
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MCM66700 


FIGURE its - MaM66750 PATTERN 



^ ■ lifted character. The character is shifted three rows to R3 at the top of the font iknd R1 1 at the bottom. 


MCM66751 - Same as MCM667S0 except CSl = 0, CS2 = 0. CSS = X, and CS4 = X. 

FIGURE 14 - MCMe6760 PATTERN 



* Shifted character. The character is shifted three rows to R3 at the top of ^ font and R 11 at the tx>ttom. 


(^) MOTOROLA Semiconductor Products Inc. 
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FIGURE 17 - MCM66790 PATTERN 



^ ‘ Shifted character. The character is shifted three rows to R3 at the top of the font and R 1 1 at the bottom. 



Jg'U- 


I I 

nJt j ^ 

J W kM J 


UJU\ 'K r 

D 'seating ‘ 

PLANE 


MILLIMETEHS 


iKTT7Mi7Tf:w.Mi««L'iriV'ai 


1.230 -1.270 


THgTTfri Mkiri’lBESH llili!! 




NOTES: 

1. DIM "L"T0 CENTER OF 
LEADS WHEN FORMED 
PARALLEL. 

2. LEADSWITHIN0.13mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING 
PUNE AT MAXIMUM 
MATERIAL CONDITION. 
(WHEN FORMED PARALLEL) 


iM«ga«EFMiigoEa 
■iid.i.iikiia 


NOTES: 

1. POSITIONAL TOLERANCE OF LEADS (D), 
SHALL BE WITHIN 0.25 mm (0.010) AT 
MAXIMUM MATERIAL CONDITION, IN 
RELATION TO SEATING PLANE AND 
EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 

3. DIMENSION B DOES NOT INCLUDE 
MOLD FLASH. 
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MCM66700 Series 
Pin Assignment 


MCM6570 Series 
Pin Assignment 


MCM6570 Series 

MCM66700 Equivalent 

Description 

1 C 

CS3 

RS3 

d 24 

1 d 

VbB 

RS3 

MCM6571 

MCM667T0 

ASCII, shifted 

2 C 

^cc 

RS2 

td 23 

2 d 

< 

o 

o 

RS2 

MCM6571A 

MCM66714 

ASCI 1 , shifted 

3 d 

CS4 

RSI 

P 22 


VdD 

RSI 

MCM6572 

MCM66720 

ASCII 

4 tZ 

A6 

RSO 

Z3 21 

4 d 

A6 

RSO 

MCM6573 

MCM66730 

Japanese 

5 d 

D5 

D6 

ID 20 

5 d 

D5 

D6 

MCM6573A 

MCM66734 

Japanese 

6 d 

D3 

D4 

d 19 

6 d 

D3 

D4 

MCM6574 

MCM66740 

Math Symbols 

7 d 

D1 

D2 

ID 18 

7 Cd 

D1 

D2 

MCM6575 

MCM66750 

Alphanumeric Control 

8 d 

A5 

DO 

d 17 

8 Id 

A5 

DO 

MCM6576 

MCM66760 

British, shifted 

9 d 

A4 

A1 

d 16 

9d 

A4 

A1 

MCM6577 

MCM66770 

German, shifted 

10 d 

CS1 

AO 

d 15 

10 C 

N.C. 

AO 

MCM6578 

MCM66780 

French, shifted 

’1 d 

A3 

CS2 

d 14 

11 d 

A3 

N.C. 

MCM6579 

MCM66790 

European, shifted 

12 d 

A2 

< 

in 

in 

d 13 

i2q 

A2 

Vss 




APPLICATIONS INFORMATION 


One important application for the l\/ICM66700 series is 
in CRT display systems (Figure 18). A set of buffer shift 
registers or random access memories applies a 7-bit 
character code to the input of the character generator, 
which then supplies one row of the character according 
to the count at the four row select inputs. As each row 
is available, it is put into the TTL MC7495 shift registers. 
The parallel information in these shift registers is clocked 


serially out to the Z-axis where it modulates the raster 
to form the character. 

The MCM66700 series require one power supply of 
-1-5.0 volts. When powering this device from laboratory 
or system power supplies, it is important that the Absolute 
Maximum Ratings not be exceeded or device failure 
can result. Some power supplies exhibit spikes or glitches 
on their outputs when the ac power is switched on and off. 


FIGURE 18 - CRT DISPLAY APPLICATION USING MCM66710 
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MCM4116 


16,384-BIT DYNAMIC RANDOM ACCESS MEMORY 

The MCM4116 is a 16,384-bit, high-speed dynamic Random 
Access Memory designed for high-performance, low-cost applications 
in mainframe and buffer memories and peripheral storage. Organized 
as 16,384 one-bit words and fabricated using Motorola's highly 
reliable N-channel double-polysilicon technology, this device 
optimizes speed, power, and density tradeoffs. 

By multiplexing row and column address inputs, the MCM4116 
requires only seven address lines and permits packaging in Motorola's 
standard 16-pin dual in-line packages. This packaging technique 
allows high system density and is compatible with widely avail- 
able automated test and insertion equipment. Complete address 
decoding is done on chip with address latches incorporated. 

All inputs are TTL compatible, and the output is 3-state TTL 
compatible. The data output of the MCM4116 is controlled by the 
column address strobe and remains valid from access time until the 
column address strobe returns to the high state. This output scheme 
allows higher degrees of system design flexibility such as common 
input/output operation and two dimensional memory selection by 
decoding both row address and column address strobes. 

The MCM4116 incorporates a one-transistor cell design and. 
dynamic storage techniques, with each of the 128 row addresses 
requiring a refresh cycle every 2 milliseconds. 

• Flexible Timing with Read-Modify-Write, RAS-Onty Refresh, 

and Page-Mode Capability 

• Industry Standard 16-Pin Package 

• 16,384 X 1 Organization 

• ±10% Tolerance on All Power Supplies 

• All Inputs are Fully TTL Compatible 

• Three-State Fully TTL-Compatible Output 

• Common I/O Capability When Using "Early Write" Mode 

• On-Chip Latches for Addresses and Data In 

• Low Power Dissipation - 462 mW Active, 20 mW Standby (Max) 

• Fast Access Time Options: 150 ns - MCM41 16L-15, C-15 

200 ns - MCM41 16L-20, C-20 
250 ns - MCM41 16L-25, C-25 
300 ns - MCM4116L-30, C-30 

• Easy Upgrade from 16-Pin 4K RAMs 

• Pin Compatible with 2117, 21 16, 6616, ;uPD416, and 4116 


ABSOLUTE MAXIMUM RATINGS (See Note 1) 



MOS 

(N-CHANNEL) 

16,384-BIT DYNAMIC 
RANDOM ACCESS 
MEMORY 



PIN ASSIGNMENT 




WRITE 3 



16 Vgs 
15 


9 '^CC 


Rating 

Symbol 

Value 

Unit 

Voltage on Any Pin Relative to VgB 

^in'^out 

-0.5 to -*■20 

Vdc 

Operating Temperature Range 

Ta 

0 to -1-70 

Hi 

Storage T emperature Range 

^stg 

—65 to -H 50 

mm 

Power Dissipation 

Pd 

1.0 

w 

Data Out Current 

'out 

50 

l ... ; 

mA 


NOTE 1 : Permanent device damage may occur if ABSOLUTE MAXIMUM RAT- 
INGS are exceeded. Functional operation should be restricted to RECOM- 
MENDED OPERATING CONDITIONS. Exposure to higher than recom- 
mended voltages for extended periods of time could affect device reliability. 


This is advance information and specifications are subject to change without notice. 



PIN NAMES 

A0-A6 

Address Inputs 


Column Address Strobe 


Data In 

*9out 

Data Out 

RAS 

Row Address Strobe 

WRITE 

Read/Write Input 


Power (-5 V) 

Vcc 

Power (-1-5 V) 

^DD 

Power (-1-12 V) 

^SS 

Ground 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised that 
normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 
voltages to this high impedance circuit. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED OPERATING CONDITIONS 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Notes 

Supply Voltage 

VdD 

mmm 

12.0 

13.2 

Vdc 

1 


Vcc 


5.0 

5.5 

Vdc 

1,2 


Vss 

0 

0 

0 

Vdc 

1 


Vbb 

- 4.5 

-5.0 

-5.5 

Vdc 

1 

Logic 1 Voltage, RAS, CAS, WRITE 

V|HC 

2.7 

- 

7.0 

Vdc 

1 

Logic 1 Voltage, all inputs except RAS, CAS, WRITE 

VlH 

2.4 

- 

7.0 

Vdc 

1 

Logic 0 Voltage, all inputs 

V|L 

- 1.0 

- 

0.8 

Vdc 

1 


DC CHARACTERISTICS (ypp - 12 V ' 10 %, Vcc " 5.0 V ■ 10 %, Vbb = - 5.0 V * - 0 V. Ta - 0 to 70 *^C.) 


Characteristic 

Symbol 

Min 

Max 

Units 

Notes 

Average Vqq Power Supply Current 

•ddi 

- 

35 

mA 

4 

Vcc Power Supply Current 

•cc 

- 


mA 

5 

Average Vgg Power Supply Current 

'BB1,3 

- 

200 

mA 


Standby Vgg Power Supply Current 

IBB2 

- 

100 

fJiA 


Standby Vqq Power Supply Current 

'dD2 

- 

1.5 

mA 

6 

Average Vqq Power Supply Current during 
"RAS only” cycles 

•dD3 

■ 

27 

mA 

4 

Input Leakage Current (any input) 

•l(L) 


10 

mA 


Output Leakage Current 

'O(L) 

- 

10 

mA 

6,7 

Output Logic 1 Voltage @ lout "" "5 mA 

Vqh 

2,4 

- 

Vdc 

2 

Output Logic 0 Voltage @ Igut = 4 .2 mA 

VoL 

- 

0.4 

Vdc 



NOTES: 

1. All voltages referenced to V 53 . V 0 g must be applied before and removed after other supply voltages. 

2. Output voltage will swing from V 55 to Vqq under open circuit conditions. For purposes of maintaining data in power down mode, Vqq 
may be reduced to Vgg without affecting refresh operations. VQ^fmin) specification is not guaranteed in this mode. 

3. Several cycles are required after power-up before proper device operation is achieved. Any 8 cycles which perform refresh are adequate. 

4. Current is proportional to cycle rate; maximum current is measured, at the fastest cycle rate. 

5. Iqc depends upon output loading. The ^CC supply is connected to the.output buffer only. 

6 . Output is disabled (open-circuit) and RAS and CAS are both at a logic 1, 

7. 0V< V^^t-<+5.5V. 

8 Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C " , 
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MCM4116 


AC OPERATING CONDITIONS AND CHARACTERISTICS (See Notes 3, 9, 14) 
(Read, Write, and Read-Modify-Write Cycles) 


RECOMMENDED AC OPERATING CONDITIONS 

(Vpo = 12 V ±10%, Vcc = 5.0 V ±10%, Vbb = -5.0 V ±10%, Vss = Q V. = 0 to 70°C.) 


Parameter 

Symbol 

MCM4116-15 

MCM4 116-20 

MCM41 16-25 

MCM41 16-30 

Units 

Notes 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Random Read or Write Cycle Time 

tRC 

375 

- 

375 

- 

410 

- 

480 

- 

ns 


Read Write Cycle Time 

fRWC 

375 

- 

375 

- 

515 

- 

660 


ns 

. 

Access Time from Row Address Strobe 

fRAC 

- 

150 

- 

200 


250 

- 

300 

ns 

10, 12 

Access Time from Column Address Strobe 

fCAC 

- 

90 

- 

135 

- 

165 

- 

200 

ns 

11,12 

Output Buffer and Turn-off Delay 

fOFF 

0 

40 

0 

50 

0 

60 

0 

60 

ns 


Row Address Strobe Precharge Time 

fRP 

100 

- 

120 

- 

150 

- 

180 

- 

ns 


Row Address Strobe Pulse Width 

fRAS 

150 

10,000 

200 

1 0,000 

250 

10,000 

300 

10,000 

ns 


Column Address Strobe Pulse Width 

^CAS 

90 

10,000 

135 

10,000 

165 

10,000 

200 

10,000 

ns 


Row to Column Strobe Lead Time 

tRCD 

20 

60 

25 

65 

35 

85 

60 

100 

ns 

13 

Row Address Setup Time 

fASR 

0 

- 

0 

- 

0 

- 

0 

- 

ns 


Row Address Hold Time 

tRAH 

20 

- 

25 

- 

35 

- 

60 

- 

ns 


Column Address Setup Time 

fASC 

-10 

- 

-10 

- 

-10 

- 

-10 

- 

ns 


Column Address Hold Time 

^CAH 

45 

- 

55 

- 

75 

- 

100 

- 

ns 


Column Address Hold Time 

Referenced to RAS 

^AR 

■ 

105 

__ 

120 


160 


200 


ns 


Transition Time (Rise and Fall) 

^T 

3.0 

35 

3.0 

50 

3.0 

50 

3.0 

50 

ns 

14 

Read Command Setup Time 

fRCS 

0 

- 

0 

- 

0 

- 

. 0 

- 

ns 


Read Command Hold Time 

fRCH 

0 

- 

0 

- 

0 

- 

0 

- 

ns 


Write Command Hold Time 

fWCH 

45 

- 

55 

- 

75 

- 

100 

- 

ns 


Write Command Hold Time 

Referenced to RAS 

tWCR 

105 

■ 

120 


160 

— 

200 

■ 

ns 


Write Command Pulse Width 

twp 

45 

- 

55 

1 

75 

- 

100 


ns 


Write Command to Row Strobe Lead Time 

tRWL 

60 

- 

80 

- 

100 

- 

180 

- 

ns 


Write Command to Column Strobe 

Lead Time 

feWL 

60 


80 


100 

■ 

180 


ns 


Data in Setup Time 

^DS 

0 

- 

0 


0 

- 

0 

- 

ns 

15 

Data in Hold Time 

fDH 

45 

- 

55 


75 


100 


ns 

15 

Data in Hold Time Referenced to RAS 

tDHR 

105 

- 

120 


160 


200 


ns 


Column to Row Strobe Precharge Time 

fCRP 


- 

-20 

- 

-20 


-20 

- 

ns 


RAS Hold Time 

tRSH 

100 

- 

135 

- 

165 


200 

- 

ns 


Refresh Period 

tRFSH 

- 

2.0 

- 

2.0 

- 

2.0 

- 

2.0 

ms 


WRITE Command Setup Time 

fwes 

-20 

- 

-20 

- 

-20 

- 

-20 

- 

ns 


CAS to WRITE Delay 

^eWD 

70 

- 

95 

- 

125 

- 

180 

- 

ns 

16 

RAS to WRITE Delay 

fRWD 

120 

- 

160 

- 

210 

- 

280 

- 

ns 

■ 16 

CAS Precharge Time (Page mode cycle only) 

fCP 

60 

- 

80 

- 

100 

- 

100 

- 

ns 


Page Mode Cycle Time 

fpc 

170 

- 

225 

- 

275 

- 

325 

- 

ns 


CAS Hold Time 

fCSH 

150 

- 

200 

- 

250 

- 

300 

- 

ns 



NOTES: (continued) 

9. AC measurements assume tj = 5.0 ns. 

10. Assumes that tRCD + tj < IRCD (max). 

T1 . Assumes that tRQQ + ty > tRQp (max). 

12. Measured with a load circuit equivalent to 2 TTL loads and 100 pF. 

13. Operation within the tRCD (max) limit ensures that tR^c (max) can be met. tRQp (max) is specified as a reference point only; if tRCD 

is greater than the specified tRCO (max) limit, then access time is controlled exclusively by tpAp. 

14. Vine (min) or V|h (min) and V|l (max) are reference levels for measuring timing of input signals. Also, transistion times are measured 
between Virq or V|h and V|i_. 

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-modify- 
write cycles. 

16. tyy/QS' ^eWD ^RWD 3''® restrictive operating parameters. They are included in the data sheet as electrical characteristics only: If 
fWeS ^ ^WeS (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) throughout the 
entire cycle; If tpwQ > tpwD (min) and tRWD ^ iRWD (min), the cycle is a read-write cycle and the data out will contain data read from 
the selected cell; If neither of the above sets of conditions is satisfied the condition of the data out (at access time) is indeterminate. 

MOTOROLA Semiconductor Products Inc. 



Parameter 

Symbol 

Typ 

Max 

Units 

Notes 

Input Capacitance (A0-A5), Dj^ 

C|1 

4.0 

5.0 

pF 

9 

Input Capacitance RAS, CAS, WRITE 

Cl2 

8.0 

10 

pF 

9 

Output Capacitance (Dout^ 

^0 

5.0 

7.0 

pF 

7,9 
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MCM2147 


Advance Information 


4096-BIT STATIC RANDOM ACCESS MEMORY 

The MCM2147 is a 4096-bit static random access memory 
organized as 4096 words by 1-bit using Motorola's N-channel silicon- 
gate MOS technology. It uses a design approach which provides the 
simple timing features associated with fully static memories and 
the reduced standby power associated with semi-static and dynamic 
memories. This means low standby power without the need for 
clocks, nor reduced data rates due to cycle times that exceed access 
tim^s. 

E controls the power-down feature. It is not a clock but rather 
a chip sel^t that affects power consumption. In less than a cycle 
time after E goes high, deselect mode, the part automatically reduces 
its power requirements and remains in this low-power standby mode 
as long as E remain^ high. This feature results in system power 
savings as great as 85% in larger systems, where most devices are 
deselected. The automatic power-down feature causes no perfor- 
mance degradation. 

The MCM2147 is in an 18 pin dual in-line package with the 
industry standard pinout. It is TTL compatible in all respects. The 
data out has the same polarity as the input data. A data input and 
a separate three-state output provide flexibility and allow easy 
OR-ties. 

• Fully Static Memory — No Clock or Timing Strobe Required 

• Single ± 10% +5 V Supply 

• High Density 18 Pin Package 

• Automatic Power-Down 

• Directly TTL Compatible— All Inputs and Outputs 

• Separate Data Input and Output 

• Three-State Output 

• Access Time — MCM2147-55 = 55 ns max 

MCM2147-70 = 70 ns max 

• Cycle Time — MCM2147-55 = 55 ns min 

MCM2147-70 = 70 ns min 


MOS 

(N-CHANNEL, SILICON GATE) 

4096-BIT STATIC 
RANDOM ACCESS 
MEMORY 


C SUFFIX 

FRIT-SEAL 
CERAMIC PACKAGE 
also available 






PIN ASSIGNMENT 


AO 

1 [ 

O 1 18 

< 

n 

n 

A1 

2 1 

1 17 

A6 

A2 

3 [ 

1 16 

A7 

A3 

4 I 

I 15 

A8 

A4 

5 i 

1 14 

A9 

A5 

6 t 

1 13 

A10 

Q 

7 C 

1 12 

A11 

W 

8 [ 

1 11 

D 

^SS 

9 C 

1 10 

E 


PIN NAMES 


A0-A11 

Address Input 

W 

Write Enable 


Chip Enable 

D 

Data Input 

Q 

Data Output 

< 

O 

n 

Power (-t 5 V) 

1 Vss 

Ground 


TRUTH TABLE 



Mode 

Output 

Power 

Not Selected 

High Z 

Standby 

Write 

High Z 

Active 

Read 

Data Out 

Active 



This is advance information and specifications are subject to change without notice. 
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MCM2147 


DC OPERATING CONDITIONS AND CHARACTERISTICS 

(T/i^ = 0 to +70°C, Vqq = 5.0 V ± 10% unless otherwise noted.) 

RECOMMENDED DC OPERATING CONDITIONS 


MCM2 147-55 


Parameter 

Symbol 

Input Load Current 

(All Input Pins, Vjn = 0 to 5.5 V) 

l|L 

Output Leakage Current 

(E = 2.0 V, Vout = 0 V to 5.5 V) 

i'olI 

Power Supply Current 

(E = ViL, Outputs Open, T/^ = 25°C) 

'cci 

Power Supply Current 

(E = V|L, Outputs Open, T/^ = O'^C) 

'CC2 

Standby Current 
(E = V|h) 

•SB 

Input Low Voltage 

V|L 

Input High Voltage 

VlH 

Output Low Voltage 

Iq1_ = 12 mA 

Vql 

Output High Voltage 
lOH “ “4-0 ftiA 

VOH 



Typical values are for T/\ = 25°C and Vqq = +5 V 

CAPACITANCE 

(f = 1 .0 MHz, T^ = 25°C, periodically sampled rather than 100% tested.) 


FIGURE 1 - OUTPUT LOAD 


Characteristic 

Symbol 

Max 

Unit 

Input Capacitance (Vjn = 0 V) 

^in 

5.0 

pF 

Output Capacitance (Vgut = 0 V) 

^out 

10 

pF 


Capacitance measured with a Boonton Meter or effective capacitance calculated 
lAt 

from the equation: C = tT7- 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
Read, Write Cycles 

RECOMMENDED AC OPERATING CONDITIONS (T^ = 0 to 70°C, Vcc = 5.0 V ±10%) 


Parameter 


Address Valid to Address Don't Care 

( Cycle Time when Chip Enable is held Active) 
Chip Enable Low to Chip Enable High 
Address Valid to Output Valid (Access) 

Chip Enable Low to Output Valid (Access) 

Address Valid to Output Invalid 

Chip Enable Low to Output Invalid 

Chip Enable High to Output High Z 

Chip Selection to Power Up Time 

Chip Deselection to Power Down Time 

Address Valid to Chip Enable Low (Address Setup) 

Chip Enable Low to Write High 

Address Valid to Write High 

Address Valid to Write Low (Address Setup) 

Write Low to Write High (Write Pulse Width) 

Write High to Address Don't Care 

Data Valid to Write High 

Write High to Data Doo't Care (Data Hold) 

Write Low to Output High Z 
Write High to Output Valid 



30 pF 
(Including 
scope and. jig) 



^ELEH 

tAVQV 

^ELQV 

tAVQX 

tELQX 

tEHQZ 

tpu 

tPD 

^AVEL 

^ELWH 

tAVWH 

tAVWL 

^WLWH 

^WHAX 

tDVWH 

tWHDX 

^WLQZ 

^WHQV 
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MCM2147 


TIMING PARAMETER ABBREVIATIONS 

^ X X X X 

signal name from which interval is defined— ^ I 

transition direction for first signal ' 

signal name to which interval is defined 

transition direction for second signal 

The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 


TIMING LIMITS 

The table of timing values shows either a minimum or 
a maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than 
that time. 


I^EAD CYCLE TIMING 1 
(E Held Low) 

ADDRESS 


Q (Data out) 



Previous Data Valid 


READ CYCLE TIMING 2 



Q (Data out) 


> 

ec 

o 

Z 

ui 

Z 


'^CC If 



NOTE: W is high for Read Cycles. 


WRITE CYCLE TIMING 



V 1 14 Waveform 



WAVEFORMS 


MUST BE WILL BE 

VALID VALID 

CHANGE WILL CHANGE 

FROM H TO L FROM H TO L 

CHANGE WILL CHANGE 

FROM L TO H FROM L TO H 

DON'T CARE: CHANGING: 

any CHANGE STATE 

PERMITTED UNKNOWN 

HIGH 

IMPEDANCE 


Q (Data out) ' 


Data Undefined 


Data out = Data in 
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DEVICE DESCRIPTION 

The MCM2147 is produced with a high-performance 
MOS technology which combines on-chip substrate bias 
generation with device scaling to achieve high speed. 
The speed-power product of this process is about four 
times better than earlier MOS processes. 

This gives the MCM2147 its high speed, low power and 
ease-of-use. The low-power standby feature is controlled 
with the E input. E is not a dock and does not have to 
be cycled. This allows the user to tie E directly to system 
addresses and use the line as part of the normal decoding 
logic. Whenever the MCM2147 is deselected, it auto- 
matically reduces its power requirements. 

SYSTEM POWER SAVINGS 

The automatic power-down feature adds up to signi- 
ficant system power savings. Unselected devices draw low 
standby power and only the active devices draw active 
power. Thus the average power consumed by a device 
declines as the system size increases, asymptotically 
approaching the standby power level as shown in Figure 2. 

The automatic power-down feature is obtained without 
any performance degradation, since access time from chip 
enable is < access time from address valid. Also the fully 
static design gives access time equal cycle time so multiple 
read or write operations are possible during a single select 
period. The resultant data rates are 14.3 MHz and 18 MHz 
for the MCM2147-70 and MCM2147-55 respectively. 

DECOUPLING AND BOARD LAYOUT 
CONSIDERATIONS 

The power switching characteristic of the MCM2147 
requires careful decoupling. It is recommende.d that a 
0.1 [xf to 0.3 juF ceramic capacitor be used on every 
other device, with a 22 juF to 47 fj-F bulk electrolytic 
decoupler every 16 devices. The actual values to be used 
will depend on board layout, trace widths and duty cycle. 

Power supply gridding is recommended for PC board 
layout. A very satisfactory grid can be developed on 
a two-layer board with vertical traces on one side and 
horizontal traces on the other, as shown in Figure 3. 
If fast drivers are used, terminations are recommended 
on input signal lines to the MCM2147 because significant 
reflections are possible when driving their high impedance 
inputs. Terminations may be required to match the 
impedance of the line to the driver. 


FIGURE 2 - AVERAGE DEVICE DISSIPATION 
versus MEMORY SIZE 



FIGURE 3 - PC LAYOUT 
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MCM0464 


Advance Information 


65,536 X 1-BIT DYNAMIC SERIAL MEMORY 

The MCM0464 device is a 65,536-bit dynamic serial memory 
configured as 16 randomly accessible shift registers, each 4096 bits 
long. Each of these shift registers is designed utilizing Charge Coupled 
Device (CCD) techniques along with the interleaved Serial-Parallel- 
Serial (SPS) register structure which features both low power and 
high density characteristics. The high density of the MCM0464 is 
further enhanced through the use of an electrode-per-bit memory 
cell approach. The high density permits packaging the memory in 
a standard 16-pin dual in-line package which allows the construction 
of highly dense memory systems using widely available automated 
testing and insertion equipment. 

Furthermore, this buried-channel CCD memory is fabricated 
using our double-poly N-channel silicon-gate process. This process 
allows the MCM0464 to be a high performance, state-of-the-art 
memory circuit which is manufacturable in volume quantities. 

• Industry Standard 16 Pin Dual In-Line Package 

• Operating Frequency Range: 1 MHz to 5 MHz 

• Low Capacitance TTL-Compatible Inputs (Except Clocks) 

• 3-State, TTL-Compatible, Latched Data Output 

• Output Drive Capability: 3.5 mA into 100 pF Load 

• Low Capacitance 12 V Clocks: 

Cl and C2: 100 pF (typ) 

K1 and K2: 30 pF (typ) 

• Low Power 

Normal Operation: <400 mW (max) @ fmax 
Standby : < 70 mW (max) @ fmjn 

• Standard Power Supplies (-)-12 V, -r5 V, and -5 V) 


BLOCK DIAGRAM 




Output 


Latch 

13 


Buffer 



MOS 

IN-CHANNEL, SILICON-GATE) 

65,536 X 1-BIT 
DYNAMIC SERIAL 
MEMORY 


PIN ASSIGNMENT 


^DD 

'^CC 

=3 16 

C2 

W 

=315 

S 

D 

=314 

K2 

Q 

=313 

K1 

AO 

=312 

A3 

A1 

Z311 

Cl 

A2 

=310 

'^SS 


=□9 


PIN NAMES 

Serial Shift Clocks 
Transfer Clocks 
Address Inputs 
Chip Select Input 
Data In 
Data Out 

Write Enable Input (Active Low) 
Power (-5 V) 

Power (-t5 V) 

Power (+12 V) 

Power (0 V) 


lel sf 9! 

Vcc ^SS 
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MCM0464 


FUNCTIONAL DESCRIPTION 

Organization — The MCM0464 is a 65,536 X 1 bit 
dynamic serial memory organized internally as 16 dyna- 
mic shift registers (or blocks) of 4096 bits each in length. 
These 16 shift register blocks are randomly accessible 
through four internally decoded Address inputs (A0-A3). 
When a given register is selected, its input and output are 
internally connected (as needed) to the D and Q pins, 
respectively, thus permitting simultaneous read and write 
operations. 

Architecture — Each of the sixteen shift register 
blocks is implemented using a Serial-Parallel-Serial (SPS) 
register architecture. In this approach N data bits are 
sequentially shifted into a “serial" input register: When 
full, the entire N-bit word is shifted in parallel into 
N "parallel" registers of M bits in length, as illustrated 
in Figure 1. At the other end of this parallel register 
structure, bits are loaded in parallel into an N-bit serial 
output register. Bits in this register are then shifted out 
toward the output latch and then are automatically 
recirculated back to the input serial register unless a 
Write operation is specified. 

The primary advantages of this type of architecture 
include very high density, low power, and low clock 
capacitance. These features all result from the fact that 
in the SPS architecture the parallel registers which 

FIGURE 1 - SIMPLIFIED SPS EXAMPLE 
WITH N = 4 


iput 


Input Serial Register (Frequency = f:, 


M-Bits MBits MBits MBits 


Parallel Registers 
(Frequency = tjn/N) 


Output 


Output Serial Register 


encompass most of the total storage capacity within 
each block are shifted at a considerably slower rate 
(fjp/N) than clock rate of the input or output serial 
registers, fjn- 

In actuality, each 4096-bit block of the MCM0464 
is, implemented using an "interleaved" SPS structure in 
which each bit of the serial input register services two 
parallel registers rather than just one. The same is true 
for the output serial register. In addition, "electrode- 
per-bit" design techniques are used to reduce the effective 
cell size by minimizing the number of electrodes used 
to store each bit of information. These techniques 
obviously enhance the memory density considerably. 
The dimensions of the MCM0464 interleaved SPS 
structure are 32-bit input and output serial registers and 
64 parallel registers, each 63 bits in length. See Figure 2. 
These dimensions were chosen in order to optimize the 
power/density/latency tradeofffs inherent in the CCD 
memory approach. 

Clocks — The MCM0464 requires four MOS level 
clocks: Two high frequency (1 to 5 MHz) serial clocks and 
two low frequency transfer clocks. The serial clocks. 
Cl and C2, control the movement of data within the 
input and output serial registers of each 4096-bit block 
and have a frequency equal to the data rate. The transfer 
clock K1 is used to transfer data fronn the input serial 
register to the parallel registers while the transfer clock 
K2 is used to transfer data from the parallel registers to 
the output serial register of each block. The data present 
in the parallel registers is shifted by internally generated 
ripple clocks. This ripple clock technique allows a high 
bit-packing density approaching one electrode per bit. 

To achieve proper transfer phasing, the two transfer 
clocks are asymmetrical about a 32-cycle interval (31.5 
and 32.5 cycles) but symmetrical about a 64-cycle 
interval. The phasing between these transfer clocks 
alternates in order to achieve correct bit storage in each 
block. When K1 occurs during Cl time, K2 occurs during 
C2 time 1 .5 cycles prior to Kl. When K1 occurs during C2 
time, K2 occurs during Cl time 2.5 cycles prior to Kl. 
Figure 3 illustrates the clock phase relationships. 


- INTERLEAVED SPS ARCHITECTURE 

Input Serial Register (32 Bits) 



Output Serial Register (32 Bits) 
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FIGURE 3 - MCM0464 CLOCKS 


59/61 63\ 1 3 5 7 9 11 13 15 17 19 21 23 25 27f29 31^33 35 37 39 41 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I M 1 1| 1 1 1 ii I 1 1 1 1 1 1 1 

59 61 63 1 3 5 7 9 11 13 15 17 19 21 23 25 2^ 29 Sll 33 35 37 39 41 


a) Overview of Clock Phasing 




CONTROLS 

In addition to the four Address inputs (AO through 
A3), other TTL level control signals available on 
the MCM0464 include Write Enable (W) and Chip Select 
(S). The S input, along with the address information, is 
presented during C1 high time and dynamically latched 
with the trailing edge of Cl while simultaneously disabling 
both the address and S buffers. This action prevents 
changes that occur on the external pins from entering the 
internal circuitry when Cl is low. The W control signal 
determines whether new data from the D input pin, or 
recirculated output data, is presented to the input of 
the addressed block. 

MODES OF OPERATION 

Standby (Recirculate-only cycle) — In Standby mode 
(S low), the contents of all 16 blocks are recirculated 
automatically, and the device disregards the W, Address, 
and D inputs. The output latch goes into the high 
impedance state after the trailing edge of the Cl clock. 
Minimum device power results when operating the device 
in the recirculate mode with minimum Cl and C2 pulse 
widths at the lowest allowed frequency. 

Read-Recirculate Mode — In this mode of operation (W 
high and S high) the data from the selected block is 
presented to the output buffer immediately following the 
leading edge of C2 and appears at the output, Q, after a 
delay equal to the access time t^cc Thus, the access time 
is referenced from the leading edge of the C2 pulse and is 
independent of the duration of C2. The output data is 
latched and remains valid at the Q output pin until the 
end of the Cl clock pulse in the next cycle. The data 


present in all 16 blocks automatically recirculates from 
the output back to the input regardless of the address 
inputs, provided that W remains inactive throughout the 
cycle. 

Read and Write Mode — In the Read and Write mode 
(W low and S high), the output data from the selected 
block is available at the output pin as in the read- 
recirculate mode; however, the recirculate path of that 
particular block is disabled. Input data present at the D 
input pin during C2 is written into the selected block by 
the falling edge of C2, while the other 15 blocks auto- 
matically recirculate their contents. This form of an 
"early-write” cycle (W low prior to the falling edge of 
Cl) requires that both W and D have set-up times With 
respect to the trailing edge of Cl. In fact, for successive 
write operations handled in this mode, W may be held 
low continuously without returning it to the high state 
between cycles. A "delayed-write” cycle (W goes low 
after the trailing edge of the Cl clock pulse) is also 
possible and is discussed in the next paragraph as a subset 
of the RMW operating mode.' 

Read-Modify-Write Mode — The Read-Modify-Write 
Mode (S high, W high goes low) is simplified by the fact 
that the MCM0464 is always in the read mode whenever 
it is selected (S high). Since the access time is referenced 
to the leading edge of C2 and the setup times of W and D 
are referenced to the trailing edge of C2, this mode of 
operation requires an extended C2 high time in order to 
provide the required modify time. This "stretched” 
C2 high time may be determined by the following 
relationship; 

tC2HC2L = tCHQV + tModify + tQVCL + tWLCL + tT 
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The modify time, t|\/iodify/ 's determined by the memory 
designer and is dependent on the delays of the external 
logic used to modify the output data. The Read-Modify- 
Write (RMW) cycle time then, is given by: 

Cycle Time = tci HC1 L + tci LC2H + tC2HC2L + ' 
tC2LClH+4tT 

where tC2HC2L is the new “stretched" version of the 
C2 clock pulse. 

If no modification of output data is required, then this 
operating mode reduces to a "delayed-write" mode in 
which D and W may occur after the Cl clock pulse. 


MEMORY START-UP 

When the MCM0464 is initially powered up, the VgB 
supply (i.e., the -5 volt supply) should be applied to the 
memory before the other supplies. This action results in 
greater protection against accidental violation of the 
voltage limits specified in the Absolute Maximum Ratings 
section and, in general, enhances the long term reliability 
of the memory. 

In order to clear the memory of extraneous charge 
following power-up, the MCM0464 must be clocked 
through a minimum of 32,000 cycles of any type before 
a valid memory cycle should be attempted. 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Rating 

Symbol 

Value 

Voltage on Any Pin Relative to Vb 0 
(VsS-VbB>4.5V) 

^in> '/out 

-0.5 to +20 

Operating Temperature Range 

Ta 

Oto+70 

Storage Temperature Range 

^stg 

-55 to +150 

Power Dissipation 

Pd 

1.0 



NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 

are exceeded. Functional operation should be restricted to RECOMMENDED 
OPERATING CONDITIONS. Exposure to higher than recommended voltage 
for extended periods of time could affect device reliability. 


DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted. 


RECOMMENDED OPERATING CONDITIONS (Referenced to Vgs) 


Parameter 


Supply Voltage 


Input High Clock Voltage 


Input Low Clock Voltage 


Voltage Differential Between Any Two Clock Lows 


Input High Voltage, all inputs except clocks 


Input Low Voltage, all inputs except clocks 


DC CHARACTERISTICS (Referenced to Vss) 


Characteristic 


Average Vqq Power Supply Current 


Average Vcc Power Supply Current 


Average VgB Current 


Output High Voltage 


Output Low Voltage 


Input Leakage Current (any input) 


Output Leakage Current 


Input Capacitance, Cl and C2 


Input Capacitance, K1 and K2 


Input Capacitance, A0-A3, S, W, and Djn 


Output Capacitance, Q 


Active 

^max 

Standby 

^min 

^max 

Active 

fmin 

fmax 

Standby 

^min 




IAV|lcI 


V|H 


V|L 


Symbol 





Max 

Unit 

12.6 

Vdc 

5.25 

Vdc 

0 

Vdc 

-4.5 

Vdc 

'/dd +1 

Vdc 

0.8 

Vdc 

0.8 

Vdc 

'/cc 

Vdc 

0.8 

Vdc 


Max 

Units 

8.0 

mA 

25 

mA 

5.0 

mA 

19 

mA 

2.5 

mA 

4.0 

mA 

0.5 

mA 

2.0 

mA 

100 

pA 

- 

V 

0.4 

V 

10 

pA 

10 

pA 
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RECOMMENDED CLOCKING CONDITIONS (Over Full Range of Voltage and Temperature) 


Symbol 

Parameter 

MCM0464-50 

MCM0464-60 | 

MCM0464-70 

Units 

Notes 

Min 

Max 

Min 

Max 

Min 

Max 

^CIHCIL 

Cl High Time 

50 

200 

60 

200 

100 

200 

ns 

10 

tC2HC2L 

C2 High Time 

50 

300 

60 

300 

100 

300 

ns 

10 ’ 

tC1LC2H 

' Cl Low to C2 High 

30 

- 

45 

- 

100 

- 

ns 


^C2LC1H 

C2 Low to Cl High 

30 

- 

45 

- 

100 

- 

ns 


^KIHCL 

K1 High to (Cl or C2) Low 

30 

- 

30 

- 

50 

- 

ns 


tK2HCL 

K2 High to (Cl or C2) Low 

20 

- 

30 

- 

50 

- 

ns 


^CHKIH 

(Cl or C2) High to K1 High 

0 

- 

0 

- 

0 

• - 

ns 


^KILCH 

K1 Low to (Cl or C2) High 

0 

- 

0 

- 

0 

- 

ns 


tCLK2H 

(Cl or C2) Low to K2 High 

0 

- 

0 

- 

0 

- 

ns 


tK2LCL 

K2 Low to (Cl or C2) Low 

5 

- 

5 

- 

5 

- 

ns 


^CLKIL 

(Cl or C2) Low to K1 Low 

20 

- 

30 

- 

50 

- 

ns 


^T 

BmmazsBHHHi 

10 

50 

10 

50 

10 

50 

ns 

11, 12 

f 

j Operating hrequency 

1.0 

5.0 

1.0 

4,0 

1.0 

2.0 

MHz 

12 


RECOMMENDED AC OPERATING CONDITIONS (Over Full Range of Voltage and Temperature) 


Symbol 

Parameter 

MCM0464-50 

MCM0464-60 

MCM0464-70 

Units 

Notes 

Min 

Max 

Min 

Max 

Min 

Max 

tAVCH 

Address Setup Time 

5 

- 

5 

- 

5 

- 

ns 


tCLAX 

Address Hold Time 

5 

- - 

5 

- 

5 

- 

ns 


tSVCH 

Chip Select Setup Time 

5 

- 

5 

- 

5 

- 

ns 


tCLSX 

Chip Select Hold Time 

5 

- 

5 

- 

5 

- 

ns 


tWHCL 

Write Enable Setup Time 
(Read-Recirculate only) 

5 

— 

5 

' — 

5 


ns 

13 

tWLCL 

Write Enable Setup Time 

0 

- 

0 

- 

0 

- 

ns 


tCLWX 

Write Enable Hold Time 

25 

- 

25 

- 

25 

- 

ns 


tWLC2L 

Write Enable Low to C2 Low 
(RMW only) 

60 


60 

— 

60 

— 

ns 


^DVCL 

Data Setup Time 

0 

- 

0 

- 

0 

- 

ns 

14 

^DVWL 

Data Setup Time (RMW only) 

25 

- 

25 

- 

25 

- 

ns 

13 

^CLDX 

Data Hold Time 

25 

- 

25 

- 

25 

- 

ns 


tCLQZ 

Output Buffer Turn-off Delay 

0 

50 

0 

50 • 

0 

50 

ns 

15 

tCHQV 

Access Time 

- 

50 

. 

60 

- 

70 

ns 

16 

tCHCH 

Read/Write Cycle Time 

200 

- 

250 

- 

500 

- 

ns 

- 


NOTES: 

1 . All voltages are measured with respect to Vgs- 

2. The differential voltage between a low for any clock input 
and a low for any other clock input should not exceed 0.8 V. 

3. Current levels at both minimum and maximum frequencies 
are specified for minimum Cl and C2 clock pulse widths. 
See Figure 4. 

4. Measured at maximum frequency and VgB ~ “5.5 V. 

5. Measured with lout “ “2-5 mA. 

6. Measured with lout “ 3.5 mA. 

7. Input leakage current is measured with Vj^ = Vqq for clock 

inputs and Vj^ = Vqc other inputs. 

8. Leakage current at the Q output pin is measured for both 
Vout equal to Vqc and Vss when the output buffer is 
in the high impedance state. 

9. Effective capacitance is calculated from the equation 

At 


C = I 


AV 


with AV = 12 V for clock inputs and with AV = 3 V for TTL 
pins while the device is active. 


10. Maximum clock pulse widths are specified in order to limit 
power dissipation. See Figure 4 showing the relationship 
between power and clock pulse width. 

11. Reference levels used for timing measurements are V|(-ic 
(min) and V||_q (max) for clock inputs and V|n (min) and 
V|i_ (max) for all other inputs. Transition times for both rise 
and fall are measured between these reference points. 

12. Minimum and maximum frequency values assume clock 
transition times of 10 ns. 

13. The Read-Recirculate command is performed by keeping W 
in the inactive state (i.e., high) for the prescribed set-up and 
hold times. 

14. tDVCL references D to the trailing edge of Cl in a Read- 
(early) Write cycle. However, in a Read-Modify-Write (i.e., 
delayed write) cycle, tQvcL references D to the negative- 
going edge of W. 

15. tQLQz (max) defines the time at which the output achieves 
the open circuit condition and is not referenced to output 
voltage levels. 

16. Measured with a load equivalent to two TTL loads and 
100 pF. 
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SERIAL AND TRANSFER CLOCKS 


Note: Cycte 30 Omitted* 
— *C1HC1L 


hciLC2H 

r*C2LC1H 







TIMING PARAMETER ABBREVIATIONS 

^ X X X X 

signal name from which interval is defined—^ 

transition direction for first signal 

signal name to which interval is defined 

transition direction for second signal 

The transition definitions used in this data sheet are: 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 


TIMING LIMITS 

The table of timing values shows either a minimum or 
a maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than 
that time. 
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CLOCK GENERATION CIRCUIT 

The circuit shown below may be used to generate 
the four clocks required for operation of the MCM0464 
with proper phase relationships from a single master clock. 
This master input frequency fjn, must be twice the 
desired data rate at the MCM0464 output pin. Since the 
input clock frequency is “squared-up" with a divide-by-two 
flipflop, the duty cycle of this clock is non-critical. A 
pulse edge at the input of the buffered delay line produces 
a sequence of delayed pulse edges from the A, B, C and 
D output taps. These delayed pulse edges are ANDed 
together to produce the required C1 and C2 clocks as 


well as the K1 and K2 transfer clocks. Since the transfer 
clocks are generated (but not necessarily used) every 
cycle, the outputs of the 6-bit, module 64 counter are 
decoded to enable selected transfer clock gates at counts 
of 29, 31, 61, and 63. Thus, K1 is passed along to the 
clock drivers only during cycles 31 and 63, while K2 is 
passed through only during cycles 29 and 61. These four 
counts are easily decoded with only 2 bits of the 6-bit, 
module 64 counter. These 6 bits are the lower order bits 
of the 12-bit, module 4096 loop counter required to 
define address locations within each 4K block and which 
will, in most cases be already present in the system. 


SERIAL AND TRANSFER CLOCK GENERATION CIRCUIT 





D Q 


Buffered Delay Line 

A B CD E 


I I 

9643 TTL-MOS Drivers 


EN xyP— 1 DO Qol 


XYO— ^^J dI Qi 


XYP-^^D2 Q2 


I XY)> -^ ^D3 Q3| 

74LS139 74LS175 


-I Lrr__j 

9643 TTL-MOS Drivers 


NOTE: All clock pulses are strictly a function of the edges of the input clock, 
i.e., pulse widths are not a function of frequency. 


FIGURE 4 - TYPICAL POWER DEPENDENCE 
ON CLOCK PULSE WIDTH 


FIGURE 5 -TEST LOAD 


> 
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4 MHz y 




2 MHz 

✓ 



Active 

Standby 
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Cl, C2 PULSE WIDTH - ns 
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MCM4027 


4096-BIT DYMAMIC RANDOM ACCESS MEMORY 

The MCM4027 is a 4096-bit high-speed dynamic Random Access 
Memory designed for high-performance, low-cost applications in 
mainframe and buffer memories and peripheral storage. Organized as 
4096 one-bit words and fabricated using Motorola's highly reliable 
N-channel silicon gate technology, this device optimizes speed, power, 
and density tradeoffs. 

By multiplexing row and column address inputs, the MCM4Q27 
requires only six address lines and permits packaging in Motorola's 
standard 16-pin dual in-line packages. Complete address decoding is 
done on chip with address latches incorporated. 

All inputs are TTL compatible, and the output is 3-state TTL 
compatible. The MCM4027 incorporates a one-transistor cell design 
and dynamic storage techniques, with each of the 64 row addresses 
requiring a refresh cycle every 2.0 milliseconds. 

• Maximum Access Time = 150 ns — MCM4027L2, C2 

200 ns - MCM4027L3, C3 
250 ns - MCM4027L4, C4 

• Maximum Read and Write Cycle Time = 

320 ns - MCM4027L2, C2 
375 ns - MCM4027L3, C3, L4, C4 

• Low Power Dissipation — 

470 mW Max (Active) 27 mW Max (Standby) 

• 3-State Output for OR -Ties 

• On-Chip Latches for Address, Chip Select, and Data In 

• Power Supply Pins on Package Corners for Optimum Layout 

• Industry Standard 16-Pin Package 

• Page-Mode Capability 

• Compatible with the Popular 2104/MK4096/MCM6604 

• Second Source for MK4027 

• Also Available; MCM4027L4BECS — Mil-883 Level B Processing 

MCM4027L4CECS - Mil-883 Level C Processing 


MOS 

(N-CHANNEL, SILICON-GATE) 

4096-BIT DYNAMIC 
RANDOM ACCESS 
MEMORY 




PIN ASSIGNMENT 

1 ( 

0 

J 16 Vss 

Din 2 I 


J 15 CAS 

L 

WE 3 ( 


1 Dout 

RAS 4 ( 


J 13 CS 

AO 5 I 


I 12 A3 

A2 6 ( 


In A4 

A1 7 ( 


1 10 A5 

'^DD 8 ( 


i 9 Vcc 


This is advance information and specifications are subject to change without notice. 

1522 


©MOTOROLA INC., 1977 


DS 9464 
Formerly ADI-421 

®IC MASTER 1979 





















MCM4027 


OPERATING CHARACTERISTICS 


ADDRESSING 

The MCM4027 has six address inputs (A0-A5) and 
two clock signals designated Row Address Strobe (RAS) 
and Column Address Strobe (CAS). At the beginning of 
a memory cycle, the six low order address bits AO through 
A5 are strobed into the chip with RAS to select one of 
the 64 rows. The row address strobe also initiates the tim- 
ing that will enable the 64 column sense amplifiers. After 
a specified hold time, the row address is removed and the 
six high order address bits (A6— All) are placed on the 
address pins. This address is then strobed into the chip 
with CAS. Two of the 64 column sense amplifiers are 
selected by A1 through A5. A one of two data bus select 
is accomplished by AO to complete the data selection. 
The Chip Select (G5) is latched into the port along with 
the column addresses. 

DATA OUTPUT 

In order to simplify the memory system designed and 
reduce the total package count, the MCM4027 contains 
an input data latch and a buffered output data latch. The 
state of the output latch and buffer at the end of a mem- 
ory cycle will depend on the type of memory cycle per- 
formed and whether the chip is selected or unselected for 
that memory cycle. 

A chip will be unselected during a memory cycle if: 

(1) The chip receives both RAS and CAS signals, 
but no Chip Select signal. 

(2) The chip receives a CAS signal but no RAS 
signal. With this condition, the chip will be 
unselected regardless of the state of Chip 
Select input. 

If, during a read, write, or read-modify-write cycle, 
the chip is unselected, the output buffer will be in the 
high impedance state at the end of the memory cycle. 
The output buffer will remain in the high impedance state 
until the chip is selected for a memory cycle. 

For a chip to be selected during a memory cycle, it 
must receive the following signals: RAS, CAS, and Chip 
Select. The state of the output latch and buffer of a 
selected chip during the following type of memory cycles 
would be: 

(1) . Read Cycle — On the negative edge of CAS, 

the output buffer will unconditionally go to a 
high impedance state. It will remain in this 
state until access time. At this time, the out- 
put latch and buffer will assume the logic 
state of the data read from the selected cell. 
ThU output state will be maintained until the 
chip receives the next CAS signal. 

(2) Write Cycle - If the W£ input is switched to a 
logic 0 before the CAS transition, the output 
latch and buffer will be switched to the state 
of the data input at the end of the access time. 
This logic state will be maintained until the 
chip receives the next CAS signal. 

(3) Read-Modify-Write - Same as read cycle. 

DATA INPUT 

Data to be written into a selected storage cell of the 
memory chip is first stored in the on-chip data latch. 
The gating of this latch is performed with a combination 
of the WE and CAS signals. The last of these signals to 


make a negative transition will strobe the data into the 
latch. If the WE input is switching to a logic 0 in the 
beginning of a write cycle, the falling edge of CAs strobes 
the data into the latch. The data setup and hold times 
are then referenced to the negative edge of CAS. 

If a read-modify-write cycle is being performed, the 
WE input would not make its negative transistion until 
after the CAS signal was enabled. Thus, the data would 
not be strobed into the latch until the negative transistion 
of WE. The data setup and hold times would now be ref- 
erenced to the negative edge of the WE signal. The only 
other timing constraints for a write-type-cycle is that both 
the CAS and WE signals remain in the logic 0 state for a 
sufficient time to accomplish the permanent storage of 
the data into the selected cell. 

INPUT/OUTPUT LEVELS 

All of the inputs to the MCM4027 are TTL-compatible, 
featuring high impedance and low capacitance (5 to 7 pF). 
The three-state data output buffer is TTL-compatible and 
has sufficient current sink capability (3.2 mA) to drive 
two TTL loads. The output buffer also has a separate 
VcC pin so that it can be powered from the same supply 
as the logic being employed. 

REFRESH 

In order to maintain valid data, each of the 64 internal 
rows of the MCM4027 must be refreshed once every 2 ms. 
Any cycle in which a RAS signal occurs accomplishes a 
refresh operation. Any read, write, or read-modify-write 
cycle will refresh an entire internally selected row. How- 
ever, if a write or read-modify-write cycle is used to per- 
form a refresh cycle the chip must be deselected to pre- 
vent writing data into the selected cell. The memory can 
also be refreshed by employing only the RAS cycle. This 
refresh mode will not shorten the refresh cycle time, how- 
ever the system standby power can be reduced by approx- 
imately 30%. 

If the RAS only refresh cycles are employed for an ex- 
tended length of time, the output buffer may eventually 
lose data and assume the high impedance state. Applying 
CaS to the chip will restore activity of the output buffer. 

POWER DISSIPATION 

Since the MCM4027 is a dynamic RAM, its power 
drain will be extremely small during the time the chip is 
unselected. 

The power increases when the chip is selected and 
most of this increase is encountered on the address 
strobe edge. The circuitry of the MCM4027 is largely 
dynamic so power is not drawn during the whole time 
the strobe is active. Thus the dynamic power is a function 
of the operating frequency rather than the active duty 
cycle. 

In a memory system, the CAS signal must be supplied 
to all the memory chips to ensure that the outputs of 
the unselected chips are switched to the high impedance 
state. Those chips that do not receive a RAS signal will 
not dissipate any power on the CAS edge except for that 
required to turn off the chip outputs. Thus, in order to 
ensure minimum system power, the RAS signal should be 
decoded so that only the chips to be selected receive a 
RAS signal. If' the RAS signal is decoded, then the chip 
select input of all the chips can be set to a logic 0 state. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 
(Full operating voltage and temperature range unless otherwise noted.) 


> 

a. 

o 

s 

ui 

S 


RECOMMENDED OPERATING CONDITIONS (Referenced to Vss = Ground.) 


Symbol 


Supply Voltage Vnn 


Logic 1 Voltage, R AS, CAS, WRITE 


Logic 1 Voltage, all inputs except RAS, CAS, WRITE 


Logic 0 Voltage, all inputs 



DC CHARACTER ISTICS (Vdd = 1 2 V ± 1 0%, Vcc = 5.0 V ± 1 0%. Vbb = -5.0 V ± 1 0%, Vss = 0 V, T A = 0 to 70°C.) Notes 1 , 5 


Characteristic 

Symbol 

Average Vqq Power Supply Current 

•doi 

Vcc Power Supply Current 

Icc 

Average Vgg Power Supply Current 

>88 

Standby Vqq Power Supply Current 

IdD2 

Average Vqq Power Supply Current during 
"RAS only” cycles 

IdD3 

Input Leakage Current (any input) 

l|(L) 

Output Leakage Current 

IO(L) 

Output Logic 1 Voltage @ lout = -5 mA 

VOH 

Output Logic 0 Voltage @ lout = 3.2 mA 

VoL 



NOTES 1 through 11: 

1 . Ta is specified for operation at frequencies to tpc > tRc(min). 
Operation at higher cycle rates with reduced ambient temperatures 
and higher power dissipation is permissible provided that all ac 
parameters are met. 

2. All voltages referenced to Vgs- 

3. Output voltage will swing from Vss fo Vqc when enabled, 
with no output load. For purposes of maintaining data in standby 
mode, Vcc roay be reduced to Vss without affecting refresh 
operations or data retention. However, the VoH^f’^i'^) specifica- 
tion is not guaranteed in this mode. 

4. Device speed is not guaranteed at input voltages greater than 
TTL levels (0 to 5 v). 

5. Several cycles are required after power-up before proper 
device operation is achieved. Any 8 cycles which perform refresh 
are adequate for this purpose. 


6. Current is proportional to cycle rate. IcDilmax) is measured 
at the cycle rate specified by tpc(min). 

7. Ice depends on output loading. During readout of high level 
data Vcc connected through a low impedance (135 n typ) to 
Data Out. At all other times Icc consists of leakage currents only. 

8. All device pins at 0 volts except Vgg which is at -5 volts and 
the pin under test which is at +10 volts. 

9. Output is disabled (high-impedance) and RAS and CAS are 
both at a logic 1. Transient stabilization is required prior to 
measurement of this parameter. 

10. 0V< Vout<+10V. 

1 1 - Effective capacitance is calculated from the equation: 

C = with AV = 3 volts. 

AV 


EFFECTIVE CAPACITANCE (Full operating voltage and temperature range, periodically sampled rather than 100% tested) Note 1 1 


Characteristic 

Symbol 

Max 

Unit 

Input Capacitance (A0-A5), Djn, CS 

RAS, CAS, WRITE 

Cin(EFF) 

5.0 

7.0 

PF 

Output Capacitance 

Cout(EFF) 

7.0 

pF 


Circuit diagrams external to or containing Motorola products are included as a means of illustration only. Complete information 
sufficient for construction purposes may not be fully illustrated. Although the information herein has been carefully checked and is believed 
to be reliable. Motorola assumes no responsibility for inaccuracies. Information herein does not convey to the purchaser any license under 
the patent rights of Motorola or others. 

The information contained herein is for guidance only, with no warranty of any type, expressed or implied. Motorola reserves the right 
to make any changes to the information and the product(s) to which the information applies and to discontinue manufacture of the 
product(s) at any time. 
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MCM4027 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
(Read, Write, and Read-Modify -Write Cycles) 

RECOMMENDED AC OPERATING CONDITIONS (Vdd = 12 V ±10%. Vcc = 5.0 V ±10%, Vbb = -5.0 


Parameter 

Symbol 

Random Read or Write Cycle Time 

tRC 

Read Write Cycle Time 

tRWC 

Access Time from Row Address Strobe 

tRAC 

Access Time from Column Address Strobe 

tCAC 

Output Buffer and Turn-Off Delay 

tOFF 

Row Address Strobe Precharge Time 

tRP 

Row Address Strobe Pulse Width 

tRAS 

Column Address Strobe Pulse Width 

^CAS 

Row to Column Strobe Lead Time 

tRCL 

Row Address Setup Time 

^ASR 

Row Address Hold Time 

tRAH 

Column Address Setup Time 

^ASC 

Column Address Hold Time 

tCAH 

Column Address Hold Time Referenced to RAS 

^AR 

Chip Select Setup Time 

icsc 

Chip Select Hold Time 

tCH 

Chip Select Hold Time Referenced to RAS 

^CHR 

Transition Time (Rise and Fall) 

tT 

Read Command Setup Time 

iRCS 

Read Command Hold Time 

irch 

Write Command Hold Time 

tWCH 

Write Command Hold Time Referenced to RAS 

iwcr 

Write Command Pulse Width 

twp 

Write Command to Row Strobe Lead Time 

tRWL 

Write Command to Column Strobe Lead Time 

^eWL 

Data in Setup Time 

Ids 

Data in Hold Time 

^DH 

Data in Hold Time Referenced to RAS 

^DHR 

Column to Row Strobe Precharge Time 

^CRP 

Column Precharge Time 

fCP 

Refresh Period 

tRFSH 

CAS to WRITE Delay 

^eWD 

RAS to WRITE Delay 

tRWD 



NOTES 12 through 20: 

12. AC measurements assume tj = 5 ns. 

13. The specifications for tRQ(min) and tRyyQ(min) are used only 
to indicate cycle time at which proper operation over the full 
temperature range (0°C < Ta < 70°C) is assured. - 

14. Assumes that tpQQ < tRQQ(max). 

15. Assumes that tpQQ > tRCQ (max). 

16. Measured with a load circuit equivalent to 2 TTL loads and 
lOOpF. 

17. Operation within the '■'TI'I insures that 

can be met. tRCQ(max) is specified as a reference point only; if 
tRGD greater than the specified tRCD^'^’^x) limit, then access 
time is controlled exclusively by tQAC- 


18. V||-|Q{min) or V|n(min) and ViL(max) are reference levels for 
measuring timing of input signals. Also, transition times are 
measured between S/mc or Vih and V|l. 

19. These parameters are referenced to CAS leading edge in 
random write cycles and to WRITE leading edge in delayed write 
or read-modify write cycles. 

20. tyvcS' ^CWD' ^hd tpyyQ are not restrictive operating para- 
meters. They are included in the data sheet as electrical charac- 
terisitcs only: If tyvcS > tWCS^'^'o)/ the cycle is an early write 
cycle and Data Out will contain the data written into the selected 
cell. If tQyyQ > tQyyQ(min) and tpyyQ > tRyy/D(min), the cycle is 
a read-write cycle and Data Out will contain data read from the 
selected cell. If neither of the above sets of conditions is satisfied, 
the condition of Data Out (at access time) is indeterminate. 


(^) MOTOROLA SGmiconciuct<»f Rrodlucts Inc. 
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MCM4027 


READ-MODIFY-WRITE TIMING 


«asb— w f* — 

'^IH 70^ new 


tcsB -< 

*csc p»j 


PAGE MODE READ CYCLE 


PAGE MODE WRITE CYCLE 


?fAS ''■HC- 
V|L - 



-|-»CAS— ^ [•'Cfi 

[•— 'CAS— ^ 

1 y ^ 

i i 


l-tRAH 

-hK'asc 




cs 

ViL-? 


-*CAC— •] I 

tCSC-HU 


-Op»n 



CAS ^IHC- 


tCSH • 

U -f »PC- 

-<RCD «CAS^ 


[-'BAH K»j-tCAH 
-H W-'ASC 


-'CAS— H l|»-'CI 


|»<^'CAH 

^-*ASC 


AddratMi v'i'j* l^ C Addj ^ C Add ^ 




[•— 'WCH-»| I U— 

*U?dlr'“ 


Add/SW 

|»-<WCH- 

•-'CSC 



-'O FF W ■■— 
f— ^Valid Data 


— »f-'WCH 'wchH 

-'CWL 


1 M — H 'v»p 

« 'WCB H I . 

'OSKH 'DS-f»H 


•-'DH-I 


(^) MOTOROLA Scmi€^on€iuctor Pro€iucts Inc. - 
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Semiconductors 

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 


MCM2114 

MCM21L14 


Advance Information 


4096-BIT STATIC RANDOM ACCESS MEMORY 

The MCM2114 is a 4096-bit random access memory fabricated 
with high density, high reliability N-channel silicon-gate technology. 
For ease of use, the device operates from a single power supply, is 
directly compatible with TTL and DTL, and requires no clocks or 
refreshing because of fully static operation. Data access is particu- 
larly simple, since address setup times are not required. The data out 
has the same polarity as the input data. 

The MCM2114 is designed for memory applications where 
simple interfacing is the design objective. The MCM2114 is assembled 
in 18-pin dual in-line packages with the industry standard pin-out. 
A separate chip select (S) lead allows easy selection of an individual 
package when the three-state outputs are OR-tied. 

The MCM2114 series has a maximum power dissipation of 
525 mW. Low power versions (i.e., MCM21L14 series) are available 
with a maximum power dissipation of only 370 mW. 

• 1024 Words by 4-Bit Organization 

• Industry Standard 18-Pin Configuration 

• Single +5 Volt Supply ±10% Tolerance 

• No Clock or Timing Strobe Required 

• Fully Static; Cycle Time = Access Time 

• Fully TTL/DTL Compatible 

• Common Data input and Output 

• Three-State Outputs for OR-Ties 

• Low Power Version Available — 370 mW (Max) 


MAXIMUM ACCESS TIME/MINIMUM CYCLE TIME 


MCM2114-30 

MCM21L14-30 


MOS 


(N-QHANNEL, SILICON GATE) 

4096-BIT STATIC 
RANDOM ACCESS 
MEMORY 



This is advance information and specifications are subject to change without notice. 



Data Input/Output 


Power ( + 5 V) 


Ground 


©MOTOROLA INC., 1977 
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MCM2114 


DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 

RECOMMENDED DC OPERATING CONDITIONS 


Parameter 

> 

' Input Load Current 


(All Input Pins, Vjn = 0 to 5.5 V) 


I/O Leakage Current 


(S = 2.4 V, V|/o = 0.4 V to Vcc) 


Power Supply Current 


(Vjn = 5.5, l|/o = 0 mA, Ta = 25°C) 


Power Supply Current 


(Vjn = 5.5 V, 1 I/O = 0 mA, Ta = 0°C) 


Input Low Voltage 

Input High Voltage 

Output Low Current 


, Vol=0.4 V 


Output High Current 


Voh = 2.4V 


Output Short Circuit Current 



Note: 2. Duration not to exceed 30 seconds. 

CAPACITANCE 

(f = 1 .0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) 


Characteristic 

Symbol 

Max 

Input Capacitance (Vjn = 0 V) 

Cin 

5.0 

Input/Output Capacitance (V|/o = 0 V) 

C|/0 

5.0 


READ CYCLE TIMING (Note S] 

La iRC H 


WRITE CYCLE TIMING (Note 6) 

L« twc H 




Notes: 5. W is high for a Read cycle. 

6. If the S low transition occurs simultaneously with the W low 
transition, the output buffers remain in a high impedance rate. 


AC OPERATING CONDITIONS AND CHARACTERISTICS 
Read (Note 3), Write (Note 4) Cycles 
RECOMMENDED AC OPERATING CONDITIONS (Ta = 0 to 70Oc. Vcc = 5.0 V 1 10%) 


MCM21 14-20 MCM21 14-25 MCM21 14-30 MCM21 14-45 
MCM21L14-20 MCM21L14-25 MCM21L14-30 MCM21L14-45 


Parameter 

Symbol 

Read Cycle Time 

tRC 

Access Time 

tA 

Chip Selection to Output Valid 

tso 

Chip Selection to Output Active 

fsx 

Output 3-State From Deselection 

fOTD 

Output Hold From Address Change 

fOHA 

Write Cycle Time 

twc 

Write Time 

tw 

Write Release Time 

tWR 

Output 3-State From Write 

tOTW 

Data to Write Time Overlap 

tDW 

Data Hold From Write Time 

tDH 



Notes: 3. A Read occurs during the overlap of a low S and a high W. 


4. A Write occurs during the overlap of a low S and a low W. 


(^) MOTOROLA Semiconductor Products Inc, 
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MOTOROLA 

Semiconductors 

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 



MCM68A364 

MCM6SB364 

MCM68A308 

IIIICM68B308 

IIIICM68A316A 

MCM68A30A 

MCIIII68B30A 


C SUFFIX 

FRIT-SEAL 

PACKAGE 



> 

fiC 

o 

s 

u 


ROM FAMILY 

The MCM68A/MCM68B is a mask-programmable byte-organized memory 
famTIy designed for use in bus-organized systems. They are fabricated with 
N-channel silicon-gate technology. For ease of use, the devices operate from 
a single power supply, have compatibility with TTL and DTL, and need no 
clocks or refreshing because of static operation. 

The memories are compatible with the M6800 Microcomputer Family, pro- 
viding read only storage in byte increments. 

• Fully Static Operation 

• Single ± 10% 5-Volt Power Supply 

• Three-State Data Output for OR-Ties 

• Mask Programmable Chip Enable 

• Full TTL Compatibility 

• Maximum Access Time — 250 ns — MCM68B 

350 ns-MCM68A 

• EPROM Pin Compatible 


BLOCK 

DIAGRAM 


Address 

Decode 


Memory 
Matrix 
(8192 X 8) 


A7 1 
A8 23 
A9 22 
A10 19 
All 18 
A12 21 



P SUFFIX 

PLASTIC PACKAGE 
CASE 709 


. 9 DO 
•10 D1 
11 D2 
13 D3 
•14 D4 

• 15 p5 

• 16 D6 
17 D7 


•EorS 20 


’Active ievel defined by the user. 


Vcc “ Pin 24 
Vcs =■ Pin 12 


This is advance information and specifications are subject to change without notice. 


©MOTOROLA INC.. 1978 


ADI -494 


1530 


®iC MASTER 1979 










MCM68A364 • A308 • A316A • A30A 


DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED DC OPERATING CONDITIONS 


Parameter 

Symbol 

Supply Voltage 

Vcc 

(Vqq must be applied at least 100 ns before proper device 


operation is achieved) 


Input High Voltage 

V|H 

Input Low.Voltage 

V|L 



DC CHARACTERISTICS 


Characteristic 

Symbol 

Input Current 

(Vjn = 0to5.5 V) 

1 

in 

Output High Voltage 
(Ioh~“205mA) 

VOH 

Output Low Voltage 

(Iql = 1.6mA or 3.2 mA for 64K) 

VOL 

Output Leakage Current (Three-State) 

( Vout = 0.4 V to 2.4 V) 

•lo 

Supply Current — Active 
(Vcc = 5.5 V, Ta = 0°C) 

'CC 

Supply Current Standby 

(Vcc = 5.5 V, Ta = 0°C,1 = V|h) 

l< 

3B 


CAPACITANCE 

(f = 1 .0 MHz, T/^ = 25°C, periodically sampled rather than 100% tested.) 


Characteristic 


Input Capacitance 

Ojn 

Output Capacitance 

Gout 



AC OPERATING CONDITIONS AND CHARACTERISTICS 
Read Cycle (64K only) 

RECOMMENDED AC OPERATING CONDITIONS 

(T/^ = 0 to 70°C, Vcc “ 5.0 V ± 10%. All timing with t^ = tf = 20 ns, load of Figure 1 .) 


Max 

Unit 

5.5 

Vdc 

5.5 

Vdc 

0.8 

Vdc 



*130 mAdc for 
MCM6830Aand 
MCM68A316A, 




MCM68B364 

MCM68A364 

Paramater 

Symbol 

Min 

Max 

Min 

Max 

Address Valid to Address Don't Care 

(Cycle Time when Chip Enable is held Active) 

tAVAX 

250 

— 

350 


Chip Enable Low to Chip Enable High 

tELEH 

250 

- 

350 

- 

Address Valid to Output Valid (Access) 

^AVQV 

- 

250 

- 

350 

Chip Enable Low to Output Valid (Access) 

fELQV 

- 

250 

- 

350 

Address Valid to Output Invalid 

tAVQX 

10 

- 

10 

- 

Chip Enable Low to Output Invalid 

tELQX 

10 

- 

10 

- 

Chip Enable High to Output High Z 

tEHQZ 

0 

70 

0 

80 

Chip Selection to Power Up Time 

tpu 

0 

- 

0 

- 

Chip Deselection to Power Down Time 

fPD 

- 

100 

- 

120 

Address Valid to Chip Enable Low (Address Setup) 

fAVEL 

0 

- 

0 

— 




TIMING PARAMETER ABBREVIATIONS 


^ X X X X 


signal name from which interval is defined 
transition direction for first signal 
signal name to which interval is defined 
transition direction for second signal 



The transition definitions used in this data sheet are; 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 


MOTOROLA Semiconductor Products Inc. 
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MCM68A364 • A308 • A316A • A30A 



AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted. 

All timing with t^ = tf = 20 ns. Load of Figure 1 ) 


Characteristic 

Symbol 

MCM68A308 

MCM68B308 

Unit 

Min 

Max 

Min 

Max 

Cycle Time 

tcyc 

350 

- 

250 


ns 

Access Time 

face 

- 

350 

- 

250 

ns 

Chip Select to Output Delay 

tso 

- 

150 

- 

150 

ns 

Data Hold from Address 

tDHA 

10 

- 

10 

- 

ns 

Data Hold from Deselection 

fDHD 

10 

150 

10 

150 

ns 


TIMING LIMITS 

The table of timing values shows either a minimum or most devices do not require it). On the other hand, 


a maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 


responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than 
that time. 


FIGURE 1 - AC TEST LOAD 



5.0 V 

Rl= 2.5 k ft 
(1.2 k ft 
for 64K) 
MMO6150 
or Equiv 


MMD7000 
or Equiv 


WAVEFORMS 


Waveform 

Symbol 

Input 

Output 


MUST BE 

VALID 

WILL BE 

VALID 


CHANGE 
FROM H TO L 

WILL change 
FROM H TO L 

jm 

CHANGE 
FROM L TO H 

WILL CHANGE 
FROM L TO H 


DON'T CARE: 
ANY change 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 


- 

HIGH 

IMPEDANCE 


CUSTOM PROGRAMMING 

By the programming of a single photomask for the 
MCM68/MCM68 family, the customer may specify the 
content of the memory and the method of enabling the 
outputs. 

Information on the general options of the 
MCM68/MCM68 family should be submitted on an Or- 
ganizational Data form such as that shown in Figure 3. 

Information for custom memory content may be sent 
to Motorola in one of two forms (shown in order of 
preference): 

1. IBM Punch Cards 

A. Hexadecimal Format 

B. INTEL Hexadecimal Format 

C. Binary Negative-Positive Format 

2. - EPROMs - four 16K (MCM2716, or TMS2716, 

or eight 8K (MCM2708). 
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MCM68A364 • A308 • A316A • A30A 


READ CYCLE TIMING 1/64K only 
(E Held Low) 


»AVAX 


ADDRESS ] ^ 



< tAVQV • 

• 'AVQX 


Q (Data out) Previous Data Valid TTYx^OvOI 

^ Data Valid 


VOH 

VOL 


In addition to Motorola's upward 
compatible ROM family to other 
MPV, compatible ROMS are offered. 
All ROMs have compatible specifica- 
tions (any exceptions are noted). The 
1Kx8 MCM6830A and 2Kx8 
MCM68A316A pin assignments are 
shown below. 


READ CYCLE TIMING 2/64K only 



V|H 


V|L 


ViH 

V|L 


VoH 

VoL 


8K, 16K, and 32K READCYCLE TIMING DIAGRAM 


MCM68A316A 


2048 X 8-BIT 
READ ONLY MEMORY 

PIN ASSIGNMENT 





MCM68A30A 

MCM68B30A 


1024 X 8-BIT 
READ ONLY MEMORY 

PIN ASSIGNMENT 



PIN NAMES 

A0-A12 

. . . Address 

1 

. . . Chip Enable 

Q0-Q7 

. . . Data Output 

S 

. . . Chip Selects 

''cc 

. . . +5 V Power Supply 

Vss 

. . . Ground 
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Adva^nce Infopmation 


1024 X 1 BIT STATIC RANDOM ADDRESS MEMORY 

The MCM146508 and MCM146518 are fully static 1024 X 1 
RAMS fabricated using high performance silicon gate CMOS tech- 
nology. They offer low-power operation from a single 5.0 V supply 
with data retention to 2.0 V. The MCM 146508 has the two select 
lines and the enable line brought out as a single enable line. 

• Low Standby and Operating Power 

• Single 5.0 V Supply 

• Data Retention to 2.0 V 

• Fast Access Time 

• Address Latches 

• Three-State Outputs 

• Fully TTL Compatible Inputs/Outputs 

• Fully Static Operation 

• Direct Replacement for 

Harris HM6508/HM6518 
Intersil IM6508/IM6518 


TABLE 1 



MCM146508 

MCM146518 


CMOS LSI 

(LOW-POWER COMPLEMENTARY MOS) 

1024 X 1 BIT STATIC 
RANDOM ACCESS MEMORY 




L SUFFIX 

CASE 620 


P SUFFIX 

CASE 648 





Package 

Typical Current 

Maximum 

Access 

Operating 

Temperature 

Type Number 

Suffixes 

2 Vdc 

5 Vdc 

Time 

Range 

MCM 1 46508/MCM1 4651 8 

L/P 

0.1 mA 

5.0 mA 

460 ns 

-40 to +85°C 

MCM146508-1/MCM146518-1 

L/P 

0,01 mA 

1 .0 pA 

300 ns 

-40 to -I-85°C 

MCM1 46508-2/MCM1 4651 8-2 

L 

Rfsnimn*ifm 

300 ns 



L SUFFIX 

CASE 680 


P SUFFIX 

CASE 707 


Suffix Denotes 

- L Ceramic Package 

- P Plastic Package 

- See Table 1 




This is advance information and specifications are subject to change without notice. ©MOTOROLA INC., 1978 
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MCM146508 • MCIV1146518 



MAXIMUM RATINGS ^Voltages Referenced to Vss) 


Value 


Rating 


DC Supply Voltage 


Input Voltage. All Inputs 


Operating Temperature Range 
MCM146508/MCM146518 
MCM 1 46508-1 /MCM 1 465 1 8-1 
MCM146508-2/MCM146518-2 


Storage Temperature Range 


3.3 to Vqq -r 0.3 


-40 to -t85 
-40 to +85 
-55 to + 125 


-65 to + 1 50 



CAPACITANCE 


Characteristic 


input Capacitance {V 


Output Capacitance <Vout * 0 V) 


DC CHARACTERISTICS (Vdd = 





Characteristic 

Symbol 

Input Current 

^in 

Input High Voltage 

V|H 

Input Low Voltage 

V|L 

Output High Voltage 
dOH “ -0 '^A) 

VOH 

Output Low Voltage 
(IOL = 2.0 mA) 

VoL 

Output Leakage Current 

(VoL = ovto Vdd) 

•OL 

Standby Current 

(V|H = E = si = S2 = Vdd) 

'ddsb 

Data Retention Current 
(Vdd = 2.2 V = V|H = 

E = SI = S2) 

•dddr 

Operating Current 
•^ELEH ' 1 -0 Ps) 

'ddop 


5.0 V ±10%,Ta = 25OC) 


MCM 146508-1 
MCM146518-1 


Min 


AC CHARACTERISTICS 


^ Parameter 


Read or Write Cycle Time 


Enable Pulse Width, Low 


Enable Pulse Width, High 


Enable Access Time 


Address Setup 


Address Hold 


Data Setup 


Data Hold 


Write Pulse Width 


Write Enable to Output Disable 


Output Disable (MCI 46508 Only) 


Output Disable (MC146518 Only) 


Write Disable to Output Enable 


Output Enable (MC146508 Only) 


Output Enable (MC146518 Only) 


Select to Write Pulse Setup 


Select to Write Pulse Hold 


Enable to Write Pulse Setup 


Enable to Write Pulse Hold 


TIMING PARAMETER ABBREVIATIONS 

^ X X X X 

signal name from whicli interval IS defined I 

transition direction for first signal ' 

signal name to which interval is defined 

transition direction for second signal 

The transition definitions used in this data sheet are; 
H = transition to high 
L = transition to low 
V = transition to valid 
X = transition to invalid or don't care 
Z = transition to off (high impedance) 



TIMING LIMITS 

The table of timing values shows either a minimum or 
a maximum limit for each parameter'. Input requirements 
are specified from the external system point of view. 
Thus, address setup time is shown as a minimum since the 
system must supply at least that much time (even though 
most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a' maxi- 
mum since the device never provides data later than 
that time. 
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Semiconductors 

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 


MCM145101 


256 X 4 BIT STATIC RAM 

The MCM145101 family of CMOS RAMs offers ultra low power 
and fully static operation with a single 5 volt supply. The CMOS 
1024-bit devices are organized in 256 words by 4 bits. Separate data 
inputs and data outputs permit maximum flexibility in bus-oriented 
systems. Data retention at a power supply as low as 2.0 volts over 
temperature readily allows design into applications using battery 
backup for nonvolatility. The MCM145101 is fully static and does 
not require clocking in standby mode. 

The MCM145101 is fabricated using the Motorola advanced ion- 
implanted, silicon-gate technology for high performance and 
high reliability. 

• Low Standby Power 

• Fast Access Time 

• Single + 5.0 Volt Supply 

• Fully TTL Compatible— All Inputs and Outputs 

• Three-State Output 

• Fully Static Operation 

• Data Retention to 2.0 Volts 

• Direct Replacement for: 

Intel 5101 Series 
AMI S51 01 Series 
Hitachi MH435101 Series 

• Pin Replacement for Harris HM6501 Series 


CMOS LSI 

(LOW-POWER COMPLEMENTARY MOS) 

1024-BIT STATIC 
RANDOM ACCESS MEMORY 


L SUFFIX 

CERAMIC PACKAGE 
CASE 736 



P SUFFIX 

PLASTIC PACKAGE 
CASE 708 


ORDERING INFORMATION 

MCM14XXXX __ Suffix Denotes 


— L 

— P 


Selections for 
speed and 
power (see 



This is advance information and specifications are subject to change without notice. 
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MCM145101 


DC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature range unless otherwise noted) 


DC CHARACTERISTICS (T^ = 0 to 70°C. Vcc = 5 V ±5%) 


Characteristic 

Symbol 

Input Current 

lin<2) 

Input High Voltage 

V|H 

Input Low Voltage 

V|L 

Output High Voltage 

HOH = -1-0 mA) 

VOH 

Output Low Voltage 
(IOL = 2.0 mA) 

VoL 

Output Leakage Current 

(CEI = 2.2 V, Vql = 0 V to Vcc) 

>LO^^^ 

Operating Current 

(Vjn = Vcc, except CE1 < 0.65 V, outputs open) 

<CC1 

Operating Current 

(Vjn = 2.2 V, except CE1 < 0.65 V, outputs open) 

'CC2 

Standby Current 
(CE2 < 0.2 V) 



MCM145101,-1 MCM145101-3 I MCM145101-8 


wrmKtnwmmwmmtwtwmmwTmwmwmmi 


Vcc 2.2 


-0.3 


Vcc I 2.2 


0.4 


± 1.0 


9.0 22 


13 27 


10 


± 1.0 


9.0 22 


13 27 


200 


Vcc I Vdc 


0.65 I Vdc 


Vdc 


0.4 Vdc 


± 2 .0 M Adc 


1 1 25 mAdc 


15 30 mAdc 


500 juAdc 



Characteristic 

Symbol 

Typ 

Max 

Unit 

Input Capacitance (Vjp = 0 V) 

Djn 

4.0 

8.0 

pF 

Output Capacitance (Vout = 0 V) 

Gout 

8.0 

12.0 

pF 


LOW Vcc data retention characteristics (Excluding MCM145101^) Ta = 0 °c to 70°C 


Symbol Min I Typ. | Max 


Vcc Retention V^r 

MCM145101 or IVICM145101-1 Data Vqr = 2.0 V, IcCDRI 

Retention Current 

CE2 < 0.2 V 


MCM145101-3 Data Retention Current 


Chip Deselect to Data Retention Time 


Operation Recovery Time 


NOTES: 1 . Typical values are Ta = 25°C and nominal supply voltage. 

2. Current through all inputs and outputs included in IcCL measurement. 

3. tRc = Read Cycle Time. 

4. Low current state is for CE2 = 0 only. 



LOW Vcc data RETENTION WAVEFORM 


Supply 
Voltage 

(Vcc) 

tcDR — • 
V,H -1; 

Chip Enable ^ 

(CE2) 0 V 


Data Retention 
« Mode m 



TYPICAL IcCDR versus TEMPERATURE 


Vcc = 2.0 V 
CE2 = 0.2 V 
Vin = 2.0V ■ 


0 10 20 -30 40 50 60 70 

TEMPERATURE (OC) 


(^) MOTOROLA Semiconductor Products Inc. 
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MEMORY 


MCM145101 


AC OPERATING CONDITIONS AND CHARACTERISTICS 

(Full operating voltage and temperature unless otherwise noted) 

AC TEST CONDITIONS 

Condition Value 

Input Pulse Levels +0.65 V to 2.2 V 

Input Rise and Fall Times 20 ns 

Output Load — 1 TTL Gate and Cl = 100 pF 

Timing Measurement Reference Level I 1.5 Volt 


READ CYCLE 


Parameter 


I Read Cycle 


Access Time 


Chip Enable (CE1 ) to Output 


Chip Enable (CE2) to Output 


Output Disable to Output 


Data Output to High Z State 


Previous Read Data Valid with Respect to Address Change 


Previous Read Data Valid with Respect to Chip Enable 




tor* 


tA 


tcoi 


tC02 


tOD 


tDF 


tOHI 


»OH2 


MCM145101-1 




MCM145101,-3 




MCM145101-8 




Write Cycle 

twc 

450 

Write Delay 

tAW 

130 

Chip Enable (CE1 ) to Write 

tcwi 

350 

Chip Enable {CE2) to Write 

tCW2 

350 

Data Setup 

tDW 

250 

Data Hold 

tDH 

50 

Write Pulse 

tWP 

250 

Write Recovery 

tWR 

50 

Output Disable Setup 

^DS 

130 




Data Out Valid 







































































































Future Memory 
Technology Development 


National Semiconductor 
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ABSTRACT: Semiconductor integrated circuit based 
memory devices became the dominant Random Access 
Memory technology in less than 8 years. They were able 
to achieve this because their batch manufacturing pro- 
cess allowed a very rapid reduction of cost per bit of 
storage through technological changes to increase batchr 
density. Continued progress in density improvement at 
essentially unchanged rates is still feasible. It will, 
however, require major changes in manufacturing, 
device and material technology. 

Since the beginning of the 70's, semiconductor integrated 
circuits used as digital storage elehients have become a 
very significant factor in the total spectrum of informa- 
tion storage technology. They became the dominant 
technology for random access memories and are begin- 
ning to make inroads into the slower serial access memory 
market, presently dominated by magnetic discs and 
drums. 


These trends can be classified under the following cate- 
gories; 

a. Continued evolutionary process of memory cost 
reduction through more advanced circuit and device 
design techniques and improved process and manufac- 
turing efficiencies. 

b. A significant change in device and circuit sizes 
through major changes in pattern definition technology 
and an electrical scaling of devices to take advantage of 
the size reduction. 

c. Charge Coupled Device and Magnetic Bubble Domain 
device based memory technologies. 


The ability of integrated circuit technology to continue 
to offer digital data storage at very rapidly decreasing 
cost per bit of storage is a consequence of the batch 
manufacturing process. It allows introductions of new 
products which are cost effective even at very low 
manufacturing efficiency level, obtain very steep cost; 
reduction during product life by rapid increase of 
manufacturing efficiency and continue to stay on the 
steep cost reduction curve by going to a higher level of 
integration when cost improvements through improved 
manufacturing efficiencies are starting to flatten out. 

However, to go to a higher level of integration, which in 
case of Random Access Memory circuits, usually means 
a four-fold increase in number of bits on the chip, a 
significant improvement in batch density is required, 
otherwise no benefit is derived (Figure 1). 

This batch density (i.e., number of potentially good 
storage elements processed together as a single unit 
(i.e., a silicon wafer) has shown an even higher rate of 
growth than the much mpre visible increase in the num- 
ber storage bits/memory circuit. 

During the past eight years the number of potentially 
good storage elements contained on a single silicon wafer 
has risen from about 50,000 to over 6 million, with the 
cost of processing a wafer rising only very slowly and 
manufacturing efficiency expressed as the percentage 
of good units staying level or improving slightly. 

Future progress in memory technology can be examined 
in terms of this single variable common to all present 
and future solid state memory technologies. 

There are several technological trends that are unfolding 
right now which are likely to impact future memory 
technology developments. 

*Refer to Introduction. This paper presented at COMPCON 1977 


NEW, HIGHER 
DENSITY 
PRODUCT 


OVERALL LONG-TERM TREND 
OF COST/FUNCTION 


NOTES: 

( 1 ) Product is introduced, very little or no competition. 

(2) Product is multiple sourced but prices still hold up as 
production is limited. 

(3) Production expands dramatically as yields improve, com- 
petition is fierce, prices tumble, marginal suppliers are 
beginning to drop out. 

( 4 ) Significant yield improvements are no longer available, new 
product is beginning to compete for the same market, 
competition is still intense, suppliers still drop out. 

(5) Major market share is taken by new generation of product, 
market shrinks but prices hold up as comp>etition is minimal. 

FIGURE 1. Typical Decrease of Memory Products' 
Prices/Costs During Product Life 


“TURN TO PAGES 270-285 FOR FULL APPLICATION NOTE” 
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Future Memory 
Technology Development 



a. EVOLUTIONARY PROCESS 


This approach has so far been the most successful and 
continued improvements may still be expected. In fact, 
as long as this is a viable path for future development, 
it is likely to be the most vigorously pursued approach. 

In terms of its future potential, we might examine past 
contributions to batch density improvements. 

The total batch density improvement of 120-fold in 
eight years was contributed by; 


defines a theoretical minimum cell size of 4 f^ where f is 
the minimurh feature size determined by the limits of 
pattern definition technology. 

Cell size eight years ago was a rich 200 f2 leaving plenty 
of room for improvement. Today's cell size of 20 f2 or 
less is sufficiently close to the theoretical limit of 4 f2 
that we can no longer project a rate of improvement 
comparable to past norms. We will do extremely well if 
we can extract a further 3-fold improvement. 


1. Higher bit density through design and process innova- 
tion: 13.5x 

2. Larger wafer area: 4x 

3. Smaller feature sizes and tighter alignment tolerances: 
2.2x 

Continued improvement based on comparable contribu- 
tions from the same sources is no longer feasible for 
the following reasons: 


Wafer size improvejnent will continue at an essentially 
constant rate. Wafer size increases are important not 
only for increased productivity, but wafer size is strongly 
correlated to maximum economically manufacturable 
die size (Figure 3). Wafer diameter has been increasing 
at a rate of about 1.4 times every four years. This rate of 
increase is tied not only to the rate at which equipment 
manufacturers can develop new tooling to handle the 
larger wafer size, but also to the rate at which capital 
is invested in the semiconductor industry. 


O 
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Design and process improvements, the most profitable, 
source of past batch density improvement, is getting 
sufficiently close to its theoretical limits so that progress 
in it is likely to slow down (Figure 2). It is clear that 
regardless of whatever technique we use to design or 
build a memory cell, it must have at least 2 features in 
both X and y directions, one to store the information 
and one to separate it from the adjacent cell. This 



im 1171 it73 117S 1177 1171 mi iin iin 

YEAR 

NOTES: 

(1) Theoretical limit, current wafer and feature sizes, 

(21 Theoretical limit, assuming continued improvements in 
wafer size increase and feature size reduction. 

(3) Theoretical limit, assuming constant rate of wafer size 
increase and an increasing rate of feature size reduction. 

(4) Increase due to design and process innovations. 

(5) Increase due to feature size improvement. 

(6) I ncrease due to wafer size. 

FIGURE 2. Past and Projected Contributions to Batch 
Density Improvements 



Z.M" 3.W 1.00" 6.00" (5.00") 

(IMS) (11731 (11771 (11111 

WAFER DIAMETER 

FIGURE 3. Maximum and Economic Die Size as a 
Function of Wafer Diameter (Time) 

Feature size reduction. While we expect significant pro- 
gress in this area, little of it can be considered evolu- 
tionary. In the past, progress in this area was completely 
evolutionary; contributing relatively little to density 
improvement. In the next 5 to 10 years we expect 
major changes in the technology and we will discuss 
those changes in detail later. 


We also expect that manufacturing yields will increase in 
the next 5 to 10 years. This will be a factor in cost 
reduction but not in density. 

The reason for yield improvement is the expected 
reduction in the rate of density improvement due to 
design and process improvements. Present manufacturing 
yields which include losses in wafer manufacturing, 
die sort, assembly and final test vary from under 5% for 
a leading edge product to about 25% for a mature 
product. 

In die past, as long as significant density improvements 
were available from design and process innovations, 
engineering effort and talent was better utilized in 
trying to improve a new high density product's yield 
from 5% to 25%. Trying to extract the yield improve- 
ment available between 25% and 50%— 60% which is 


540 
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probably the practical upper limit for any semiconduc- 
tor product, was both harder and less rewarding. With 
less pol;ential improvement available from de.sign and 
process innovations, we can probably expect higher 
overall yields for mature products. 

In summary, the evolutionary trend, while it will still 
contribute significantly to future cost reductions, its 
contribution will be proportionately less than it has been 
in the past. 


smaller defect sizes the most immediate consequence of 
feature size reduction is yield reduction. 


ELEC- I 
IRON t- 
SVN- I 
, CHRO- 
ilB' TRON t 
X-RAY t 
SOURCE ^ 


b. FEATURE SIZE IMPROVEMENT 

Minimum feature size has been remarkably stable over 
the past 20 years of integrated circuit technology 
development. This was probably due to the fact that 
there was very little change in pattern definition techno- 
logy. Up to 1975 the pattern definition technology, 
at least at wafer level, was basically unchanged from 
what it was in the late 50's and progress was obtained by 
better engineering, controlling and understanding the 
process and using improved photochemical materials. 


ELECTRON BEAM 
WAFER EXPOSURE 
SYSTEM 


PROJECTION ALIGNER 


Maskmaking technology made much more consistent 
progress, converting from an essentially manual drafting 
to a completely computerized pattern definition process. 


Since the mid-70's, very significant changes are begin- 
ning to occur at wafer level too. Availability and accep- 
tance of projection aligners is the- first and probably the 
most significant of these changes. 

Their introduction did not lead to an immediate reduc- 
tion in feature size, but the control, reproducibility and 
accuracy of mask dimensions that they allow, makes 
feature size reduction a much more realistic task. 

Improved high resolution photoresists are also becoming 
available. 

Dry etching techniques are important technological 
achievements and will also be contributing to feature 
size reduction. 

Electron beam and X-ray lithography are the most 
frequently mentioned technologies to achieve significant 
reductions in feature size. 

There is undoubtedly significant progress being made in 
these areas and some of the results are impressive. 
However, they have to overcome some very significant 
technical and economic hurdles before they can make an 
impact on memory technology (Figure 4). 

Electron beam writing techniques are already available 
for maskmaking purposes where they offer some very 
real advantages. For direct writing on wafers, however, 
they still have to improve significantly and come down 
in price before they can make an impact on memory 
technology. Presently, projected machine costs and 
throughput times are such that processing wafers with 
electron beam writing instead of conventional masking— 
assuming no other technical problems— would raise wafer 
processing cost by a factor of 5. This cost increase would 
take care of all cost reduction achieved by the smaller 
feature size at equal yield. Since the smaller feature 
size means more densely built circuits sensitive to much 


MINIMUM FEATURE SIZE. I 0,) 

FIGURE 4. Cost of Key Equipment for Various 
Pattern Definition Technologies and Minimum 
Feature Sizes 

X-ray lithography techniques have still to resolve three 
basic problems. 

a. Maskm'aking technology 

b. Sufficiently intensive X-ray sources 

c. Pattern registration 

If they can solve these problems, they can be potentially 
very powerful as they can use a fixed mask and do not 
have to regenerate the entire pattern at every exposure. 

Summarizing present status of pattern definition techno- 
logies, we can project improvements in optical pattern 
definition technology to yield a 5 to 8-fold increase in 
batch density over the next 5 to 8 years. This will 
represent a 2.5 to 4-fold increase in the rate of progress 
compared to past experience. Even higher rates of 
progress are possible if electron beam and/or X-ray litho- 
graphy matures sufficiently to become cost effective, 
over the next 5 to 8 years. 

Electrical Scaling of Devices 

In the previous discussion, we have made the implicit 
assumption that feature size reduction is equivalent to 
circuit area reduction. 

This is most certainly not the case. Feature size reduction 
will merely define limits to circuit size reduction. The 
actual reduction available will be determined by how 
closely the electrical device and circuit characteristics 
allow us to approach the limits imposed by pattern 
definition technology. 


lU 
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defect density fluctuation is averaged out over a large 
area. Signal strength is comparable to RAM's but there is 
more flexibility in sense amplifier design. Absence of 
contacts and P-N junctions allows more efficient layout 
and easier scaling of devices. 

Bubble Memory Technology 

Although both its device and material technology is 
significantly different from silicon integrated circuits, 
it is also based on a batch manufacturing process with 
the cost of a function very strongly dependent of the 
functional density per batch and manufacturing yields. 

Examined from this point of view, it has some very 
major disadvantages coupled with some even greater 
potential long-term benefits. 

First of all, as a device it is very well suited to serial 
storage of data. Although it is slower than any silicon 

I.C. based storage circuit, it is non-volatile— or at least it 
can be designed to be— and it can also be used to perform 
very simple logic functions’ which allow data to be 
stored and retrieved efficiently. Also, it can be used to 
pre-amplify the otherwise very small signal magnetically 
so it can be used to design a reasonably self-contained 
memory chip. 

Its known major disadvantages are: 


2. Although present bit density is not impressive, it is 
based on a relatively simple design with bit area being in 
the 200 f2 region for a T bar configuration, indicating 
very much room for improvement, some of which has 
already been implemented experimentally. 

3. Because it has only one critical masking step and no 
critical alignment requirements, it is the technology best 
positioned to take advantage of improvements in pattern 
definition techniques. 


It is difficult today to determine the point both in time 
and in level of complexity at which Bubble Memory 
Devices will be able to enter the market and compete 
successfully. But once they do, they will enjoy a very 
rapid growth comparable to silicon integrated circuit 
based memory circuits for exactly the same reasons. 

Summarizing these trends, there is sufficient visibility 
for the continued technical progress of memory techno- 
logy at essentially unchanged rates for the next 5 to 8 
years. 

One word of caution, however, is worth mentioning 
here. The key to past success and the continued objec- 
tive of memory technology development is cost reduc- 
tion. 


1. Very high material cost, caused by both very high 
initial substrate cost and a very costly, difficult and low 
productivity liquid phase epitaxy deposition process. 
Material cost is 30—50 times higher than silicon. 

2. Very high packaging cost. Every circuit has to have an 
individually adjusted bias field and a rotating magnetic 
field built into the package. 

3. A batch density which is presently not significantly 
higher than what is achievable with silicon. 

Set against these disadvantages we can consider the 
potential long-term benefits which motivate the ever 
increasing activity in the field: 

1. Processing typically requires only 3 masking steps, 
only one of which is critical, compared to 6-(- for silicon. 


Technical developments to continue to increase density 
of memory circuits are worthwhile only if they can 
make a significant contribution to this overall objective. 
They cannot do it if the cost of improvement is so high 
that it swallows up all future cost benefits. 


Even if their cost is less than potential cost reduction 
benefit, they still represent a very significant investment 
in design, process development, production and testing 
facilities and product start-up costs for the component 
manufacturer. 

Such an investment will only be economically attractive 
if the market for memory products cqntinues to expand 
at a fast rate. 
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MOS RAMs 


MM5290 16,384-Bit (16,384 x 1) Dynamic RAM 


General Description 

The MM5290 is a 16,384 x 1 bit dynamic RAM. It 
features a multiplexed address input with separate row 
and column strobes. This added flexibility allows the 
MM5290 to be used in page mode operation. 

The MM5290 must be refreshed every 2 ms. This can be 
accomplished by performing any cycle which brings the 
Row Address Strobe active including a RAS-only cycle 
at each of the 128 row addresses. 

N-channel double-poly silicon gate technology, developed 
by National, is used in the manufacture of the MM5290. 
This process combines high density and performance 
with reUability. Greater system densities are achievable 


by the use of a 16-pin dual-in-line package for the 
MM5290. 

Features 

■ Access times: 150 ns, 200 ns, 250 ns 

■ Low power: 528 mW max 

■ TTL compatible: all inputs and output 

■ Gated CAS— noncritical timing 

■ Read, Write, Read-Modify-Write and RAS-only 
Refresh cycles 

■ Page mode operation 

■ Industry standard 16-pin configuration 


Block and Connection Diagrams 


AO 

A1 

A2 

A3 

A4 

AS 

A6 




CM 


WF 



Dual-In-Line Package 





Pin Names 

14 

— 00 

RAS 

Row Address Strobe 

13 

A6 

CAS 

Column Address Strobe 

12 

WE 

Write Enable 

A3 

A0-A6 

Address Inputs 

— A4 

Dl 

Data Input 

10 

bo 

Data Output 

— • AS 

Vdd 

Power (12\/) 

* u 

Vcc 

Vcc 

Power (5V) 


Vss 

Ground 


Vbb 

Power (— 5V) 


Order Number MM5290J 
See NS Package J16A 
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Absolute Maximum Ratings (NoteD 





Operating Temperature Range 0°C to +70°e 

Voltage on Any Pin Relative to Vbb 

-0.3Vto+20V 

Storage Temperature -65°C to +150°C 

(Vss - Vbb > 4.5V) 



Power Dissipation 1W 

Lead Temperature (Soldering, 10 seconds) 300°C 

Recommended DC Operating Conditions 





SYMBOL 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

Ta 

Ambient Temperature 

0 

70 

°C 


vdd 

Supply Voltages 


13.2 

V 

2, 3 

Vcc 


BSI 

5.5 

V 

2,3 

Vss 


HH 

0 

V 

2, 3 

VbB 


■Si 

-5.5 

V 

2,3 

V|HC 

Input High Voltage, RAS, CAS, WE 

■■ 

7.0 

V 

2 

V|H 

Input High Voltage, AO— A6, Dl 

■■ 

7.0 

V 

2 

V|L 

Input Low Voltage, All Inputs 

-1.0 

0.8 

V 

2 

DC Electrical Characteristics 





Over the range of Recommended DC Operating Conditions unless otherwise noted 



SYMBOL 

PARAMETER 

MIN 

MAX 

UNITS 

NOTES 

•ddi 

Operating Current 


40 

mA 

.4 

>CC1 

Average Power Supply Operating Current 




5 

IBBI 

(RAS, CAS Cycling; tRC= tRC min) 


200 

ma 


IdD2 

Standby Current 


1.5 

mA 


ICC2 

Power Supply Standby Current (RAS = V|hc* 

-10 

10 

/iA 


•BB2 

DO= High Impedance) 


100 

/iA 


IDD3 

Refresh Current 


30 

mA 

4 

ICC3 

Average Power Supply Current, Refresh Mode 

-10 

10 

fjtA 


•bb3 

(RAS Cycling, CAS = V|hc.‘ tRC = tRC MIN) 


200 

mA 


fDD4 

Page Mode Current 


32 

mA 

4 

ICC4 

Average Power Supply Current, Page Mode 




5 

IbB4 

(RAS = V 1 L, CA$ Cycling; tpQ = 225 ns) 


200 

mA 


'l(L) 

Input Leakage 

Input Leakage Current, Any Input 
(Vbb = -5V, OV < Vitsj < 7V, All Other 

Pins not Under Test = OV) 

-10 

10 

ma 


'O(L) 

Output Leakage 

Output Leakage Current (DO is Disabled, 

0V < VouT < 5-5V) 

-10 

10 

HA 



Output Levels 

■■ 




VOH 

Output High Voltage (IquT ~ '^'^) 



V 


VOL 

Output Low Voltage (IquT ~ '^^) 


0.4 

V 


CAPACITANCE 

C| 

— - — n 

Input Capacitance AO— A6, Dl 


5 

PF 

6 

Cc 

Input Capacitance RAS, CAS, WE 


10 

pF 

6 

Co 

Output Capacitance, DO 


7 

pF 

6 

Note 1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for "Operating 
Temperature Range" they are not meant to imply that the devices should be operated at these limits. The table of "Recommended DC Operating 
Conditions" provides conditions for actual device operation. 

Note 2: All voltages referenced to Vss- When applying voltages to the device, Vqq, N/qq 

or Vss should never be 0.3V more negative than Vbb- 

Note 3; Several cycles are required after power-up before proper device operation is achieved. Any 8 RAS cycles are adequate for this purpose. I 

Note 4: 1 qq! , 1 dD3' 3*^*^ * DD4 depend on cycle rate. 

Note 5: Iqq depends on output load. 





Note 6: Capacitance measured with Boonton Meter or effective capacitance calculated from the equation C = lAt/AV. Capacitance is guaranteed 
by F>eriodic testing. 
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AC Electrical Characteristics 

Over the range of Recommended DC Operating Conditions unless otherwise noted 

SYMBOL 

PARAMETER 

MM5290-2 

MM5290-3 

MM5290-4 

UNITS 

NOTES 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

tRC 

Random Read or Write Cycle Time 

375 


375 


410 


ns 

7,8 

tRWC 

Read-Write Cycle Time 

375 


375 


515 


ns 

7,8 

tPC 

Page Mode Cycle Time 

170 


225 


275 


ns 


tRAC 

Access Time from RAS 


150 


200 


250 

ns 

9, 11 

tCAC 

Access Time from CAS 


100 


135 


165 

ns 

10, 11 

tOFF 

Output Buffer Turn-Off Delay 

0 

40 

0 

50 

0 

60 

ns 

12 

tj 

Transition Time (Rise and Fall) 

3 

35 

3 

50 

3 

50 

ns 


tRP 

RAS Precharge Time 

100 


120 


150 


ns 


tRAS 

RAS Pulse Width 

150 

10,000 

200 

10,000 

250 

10,000 

ns 


tRSH 

RAS Hold Time 

100 


135 


165 


ns 


tCSH 

CAS Hold Time 

150 


200 


250 


ns 


tCAS 

CAS Pulse Width 

100 

10,000 

135 

10.000 

165 

10,000 

ns 


tRCD 

RAS to CAS Delay Time 

20 

50 

25 

65 

35 

85 

ns 

9 

tCRP 

CAS to RAS Precharge Time 

-20 


-20 


-20 


ns 


tASR 

Row Address Set-Up Time 

0 


0 


0 


ns 


tRAH 

Row Address Hold Time 

20 


25 


35 


ns 


tASC 

tCAH 

Column Address Set-Up Time 

Column Address Hold Time 

-10 

45 


-10 

55 


-10 

75 


ns 

ns 


tAR 

Column Address Hold Time Referenced to RAS 

95 


120 


160 


ns 


tRCS 

Read Command Set-Up Time 

0 


0 


0 


ns 


tRCH 

Read Command Hold Time 

0 


0 


0 


ns 


tWCH 

Write Command Hold Time 

45 


55 


75 


ns 


tWCR 

Write Command Hold Time Referenced to RAS 

95 


120 


160 


ns 


tWP 

Write Command Pulse Width 

45 


55 


75 


ns 


tRWL 

Write Command to RAS Lead Time 

60 


80 


100 


ns 


tCWL 

Write Command to CAS Lead Time 

60 


80 


100 


ns 


tDS 

Data-In Set-Up Time 

0 


0 


0 


ns 

13, 14 

tOH 

Data-In Hold Time 

45 


55 


75 


ns 

13, 14 

tDHR 

Data-In Hold Time Referenced to RAS 

95 


120 


160 


ns 


tCP 

CAS Precharge Time (for Page Mode 

Cycle Only) 

60 


80 


100 


ns 


tREF 

Refresh Period 


2 


2 


2 

ms 


twcs 

WE to CAS Set-Up Time 

-20 


-20 


-20 


ns 

14 

tCWD 

^toWPDelay 

70 


95 


125 


ns 

15 

tRWD 

RAS to WE Delay 

120 


160 


200 


ns 

15 

Note 7; The specifications for tpiQ(|^|N) and tRwC(MIN) indicate cycle tirne at which proper operation over the full tempera- 

ture range is guaranteed. 

Note 8: Transition times are measured between Vjhc O'" V|h and V|l. Timing measurements are made between V|(-|0((y||N) V|h(|^(N) and 

V|l(MAX)' ®nd assume ty = 5 ns. 

Note 9: Assumes row-limited access, i.e., tpcD ^ ^RCD(MAX)- ^his condition is not satisfied, then note 10 applies. 

Note 10: Assumes column-limited access, i.e., tRCQ > tRCD(MAX)- 
Note 11: Equivalent load is 2 standard TTL inputs plus 100 pF. 

Note 12: CAS going high disables the Data Output. tQFF delay to the high impedance state. 

Note 13: These parameters are referenced to the negative edge of CAS in an early-write cycle and to the negative edge of WE in a Read-Modify- 
Write cycle. (See Note 12, below). 

Note 14: If tyyQS ^ ^WCS(MIN)- fhe Data Output is guaranteed to remain in the high impedance state for the duration of the cycle. This is the 
"early-write" cycle. 

Note 15: If tcwD > fCWD(MIN) ^nd tRWD ^ IRWD(MIN)- Output will contain the original data in the selected cell. This is the Read- 

Modify-Write cycle. If either of these conditions is not satisfied, the output will be indeterminate unless the early-write condition of Note 12 is met. 


1546 


®IC MASTER 1979 





















NEC Microcomputers, Inc. 


NEC 

/tPD411-E 

/i.PD411 

/i.PD411-1 

/APD411-2 

/X.PD411-3 

/1.PD411-4 


FULLY DECODED RANDOM ACCESS MEMORY 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 
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The |JiPD4'\^ Family consists of six 4096 words by 1 bit dynamic N-channel MOS 
RAMs. They are designed for memory applications where very low cost and large bit 
storage are important design objectives. The iuPD411 Family is designed using dynamic 
circuitry which reduces the standby power dissipation. 


Reading information from the memory is a non-destructive. Refreshing is easily 
accomplished by performing one read cycle on each of the 64 row addresses. Each 
row address must be refreshed every two milliseconds: The memory is refreshed 
whether Chip Select is a logic high op a logic low. 


All of these products are guaranteed for operation over the 0 to 70°C temperature 
range. 

Important features of the /iPD41 1 family are: 

• Low Standby Power 

• 4096 words x 1 bit Organization 

• A single low-capacitance high level clock input with solid ±1 volt margins. 

• Inactive Power/0.3 mW (Typ.) 

• Power Supply : -Hi 2 , -l5, -5V 

• Easy System Interface 

• TTL Compatible (Except CE) 

• Address Registers on the Chip 

• Simple Memory Expansion by Chip Select 

• Three State Output and TTL Compatible 

• 22 pin Ceramic Dual-in-Line Package 

• Replacement for INTEL'S 2107B, TI'S 4060 and Equivalent Devices. 

• 4 Performance Ranges: 



ACCESS TIME 

R/W CYCLE 

RMW CYCLE 

REFRESH TIME 

MPD411-E 

350 ns 

800 ns 

960 ns 

1 ms 

jl(PD411 

300 ns 

470 ns 

650 ns 

2 ms 

MPD411-1 

250 ns 

470 ns 

640 ns 

2 ms 

MPD411-2 

200 ns 

400 ns 

520 ns 

2 ms 

/iPD411-3 

150 ns 

380 ns 

470 ns 

2 ms 

MPD411-4 

135 ns 

320 ns 

320 ns 

2 ms 



PIN NAMES 


Aq ■ All 

Address Inputs 

Aq ■ A5 

Refresh Addresses 

CE 

Chip Enable 

CS 

Chip Select 

D|N 

Data Input 

Dour 

Data Output 

WE 

Write Enable 

vdd 

Power (+12V) 

Vcc 

Power (+5V) 

Vss 

Ground 

vbb 

(Power 

NC 

No Connection 
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/4PD411 


> 

fiC 

o 

s 

u 

s 


CE Chip Enable 

A single external clock input is required. All read, write, refresh and read-mod ify-write 
operations take place when chip enable input is high. When the chip enable is low, the 
memory is in the low power standby mode. No read/write operations can take place 
because the chip is automatically precharging. 

CS Chip Select 

The chip select terminal affects the data in, data out and read/write inputs. The data 
input and data output terminals are enabled when chip select is low. The chip select 
input must be low on or before the rising edge of the chip enable and can be driven 
from standard TTL circuits. A register for the chip select input is provided on the chip 
to reduce overhead and simplify system design. 

WE Write Enable 

The read or write mode is selected through the write enable input. A logic high on the 
WE input selects the read mode and a logic low selects the write mode. The WE 
terminal can be driven from standard TTL circuits. The data input is disabled when the 
read mode is selected. 

Aq— A n Addresses 

All addresses must be stable on or before the rising edge of the chip enable pulse. All 
address inputs can be driven from standard TTL circuits. Address registers are pro- 
vided on the chip to reduce overhead and simplify system design. 

Dim Data Input 

Data is written during a write or read-modify-write cycle while the chip enable is high. 
The data in terminal can be driven from standard TTL circuits. There is no register on 
the data in terminal. 

DouT Data Output 

The three state output buffer provides direct TTL compatibility with a fan-out of two 
TTL gates. The output is in the high-impedance (floating) state when the chip enable 
is low or when the Chip Select input is high. Data output is inverted from data in. 

Refresh 

Refresh must be performed every two milliseconds by cycling through the 64 addresses 
of the lower-order-address inputs Aq through A 5 or by addressing every row within any 
2*-millisecond period. Addressing any row refreshes all 64 bits in that row. 

The chip does not need to be selected during the refresh. If the chip is refreshed during 
a write mode, the chip select must be high. 

*^PD411-E = 1 millisecond refresh period. 



— oVdd 
— O Vcc 
— O Vss 
— oVbb 


dqut 


Ae As AlO 
A? Ag All 
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ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


CAPACITANCE 


ftPD411 

iuPD411 FAMILY /UPD411-4 

(EXCEPT 411-4) 

Operating Temperature . 0°C to +70°C . . . . . . +10°C to +55°C 

Storage Temperature -55°C to +150°C -55°C to +150°C 

All Output Voltages -0.3 to +20 Volts . . -0.3 to +25 Volts 0 

All Input Voltages -0.3 to +20 Volts . . -0.3 to +25 Volts' 0 

Supply Voltage Vqd “0.3 to +20 Volts . . -0.3 to +25 Volts 0 

Supply Voltage Vcc -0.3 to +20 Volts . . -0.3 to +25 Volts 0 

Power Dissipation 1.0W 1.5W 

Note: 0 Relative to Vbb 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 


Tg = O^C to 70°C, Vdd = +12V +5%. Vcc = +5V ±5%, VgB = -5V i5%, Vss = OV. 
Except Vqq = +15V ±5% for 411-4. 


PARAMETER 


LIMITS 

UNIT 



MIN 

TYP ® 

MAX 


Input Load Current 

'Ll 


0.01 


pA 

V|N = V|L min to V|H max 


'lc 


0.01 

10 


V|N = V|LC MIN to V|HC MAX 

Output Leakage Current 
for High Impedance State 

'lo 



■ 

pA 

CE = V|LC orCS = V|h 

Vq = OV to 5.25V 

Vqd Supply'Current 
during CE off 

'dd off 




pA 

CE = -1.0V to 0.6V 

Vqd Supply Current 
during CE on 

•ddon. 



60' 

mA 

CE = V|HC.Tg = 25°C 

Average Vqq Current 






Tg = 25° C 

>iPD411-E 

IDD AV 


29 

60 

mA 

Cycle Time = 800 ns 


IDD AV 


37 

60 

mA 

Cycle Time = 470 ns 

UPD411-1 

IDD AV 


37 

60 

mA 

Cycle Time = 470 ns 

mPD411-2 

IdD AV 


37 

60 

mA 

Cycle Time = 400 ns 

pPD411-3 

'dd AV 


41 

65 

mA 

Cycle Time = 380 ns 

MPD411-4 

•ddav 


55 

80 

mA 

Cycle Time = 320 ns 

Vbb Supply Current (2) 

'bb 


5 

100 

pA 


Vcc Supply Current 
during CE off @ 

•CCOFF 


0.01 

10 

pA 

CE = V|LCOr^= V|H 

Input Low Voltage 

V|L 

-1.0 


0*6 

V 


Input High Voltage 

V|H 

2.4 @ 


Vcc+1 

V 


CE Input Low Voltage 

V|LC 

-1.0 


0.6 

V 


CE Input High Voltage 

V|HC 

Vqo-I 

Vdd 

VdD+I 

V 


Output Low Voltage 

vql 

0 


0.40 

V 

Iql “ 2-2 f7>A 

Output High Voltage 

vqh 

2.4 




Vcc 

V 

Iqh “ ”2.0 mA 


Notes: (T) Typical values are for Tg = 25'‘C and nominal power supply voltages. 
(?) The Ibb current is the sum of all leakage currents. 

Q) During CE on Vcc supply current is dependent on output loading. 

Vcc connected to output buffer only. 

@ 3.5V for |vPD411-E 
65 mA for uPD411-3 
80 mA for pPD411-4 
(6) 41 mA for mPD 411-3 
55 mA for yPD411-4 



Ta = 0° - 70°C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Address Capacitance, CS 

Cad 


4 

6 

pF 

V|N = Vss 

CE Capacitance 

CCE 


18 

27 

pF 

V|N = Vss 

Data Output Capacitance 

COUT 


5 

7 

pF 

VOUT = OV 

D||m and WE Capacitance 

ClN 


8 

10 

pF 

V|N = Vss 
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^PD411 

READ CYCLE 


Ta = 0*C to 70° C, Vdq = 12V ± 5%, Vqc “ - 5%, V 0 b == —5V ± 5%, Vss “ OV, unless otherwise noted. 

Except Vqq = +15V ± 5% for 411-4 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

MPD411-E 

msmm 

MPD411-1 

*iPD411-2 

PPD411-3 

MPD411-4 


12^ 




[20 

mo 

1220 

mo 

1350 

mini 

tma 

Time Between Refresh 

tREF 


1 


2 


2 


2 


2 


2 

HS^I 

Address to CE Set Up Time 

»AC 

0 


0 


m 


0 


0 


0 


ns 

Address Hold Time 

fAH 



■ia«i 


IB!I 


150 


■nai 


^31 



CE Off Time 

fee 

380 






^3 


BtTii 


80 


■Bj 

CE Transition Time 

tT 

0 

■a 

■1 

■3 

■1 

■3 

0 

■3 

0 

■3 

0 

■3 

'1331 

CE Off to Output High 
Impedance State 

‘CF 

■ 

II 

■ 


■ 


■ 

11^^ 

■ 

iQ 

■ 

pQ 

ns 

Cycle Time 

tCY 





03 


03 



IB 


131 

^^33 

CE on Time 

‘CE 

\wm 

ESESI 

'03 


'03 

0S3 

'03 


03 


03 


ns 

CE Output Delay 

fco 


330 


280 


230 

1 

180 

ilBI 

131 

33 

03 

OSB 

Access Time 

‘ACC 


mi 

iH 

IWfll 

lOOl 

1^0 



:|31 

3E3 


mm 

IB 

CE to WE 

tWL 



40' 


m 


m 


m 


■3 


3^0' 

to CE on 

fwc 

0 


0 


0 








ns 


WRITE CYCLE 


Tg - 0°C to 70° C, Vqp = 12V t 5%, Vpp - 5V ± 5%, Vbb ~ —SV ± 5%, V 5S == OV, unless otherwise noted. 
Except Vqp = +1 5V t 5% for 41 1-4 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

MPD411-E 

mPD41 1 

pPD41M 

pPD411-2 

MPD411-3 

#iPD411-4 



mmi 

m33 

123 


mini 

[^0 

IISI13 


I.MIJ'I 


Cycle Time 

»CY 

800 


03 


03 


400 




320 


B 

Time Between Refresh 

fREF 


1 


2 


2 


2 


B 


B 

1^9 

Address to CE Set Up Time 

'AC 

0 


0 


0 


0 


0 


^^3 



Address Hold Time 

*AH 

11^3 




101 

331 

IH 


131 


1]^ 



CE Off Time 

'CC 

380 


130 


170 


130 


130 


03 


B 

CE Transition Time 

'T 

0 

■a 

m 

■a 

0 

mat 

B 

■3 

0 

■3 

0 

B 

Bi 

CE Off to Output High 
Impedance State 

*CF 


n 

m 

■ 

H 


Ijg 


H 

;||||^^ 

0 

■ 

ns 

CE on Time 

*CE 



moi 

3S3 


1^3 

3 



33! 

33 


33i 

WE to CE off 

'W 

1^1 


1^3 


131 


^^31 


103 


B 


||H| 

CE to Wl 

'CW 

lOO 


300 


33 


230 


210 


1^1 



D|m to WE Set Up(T) 

»DW 

IB 


0 




0 


0 


0 


B 

D|fvj Hold Time 

'DH 

■a 


■3 


m 

B 

B 


40 


l40 


B' 


'WP 

103! 


lESl 

Hi 

moi 

IBi 

B 

B 


i^H 

B 


ns 


Note; (T) If WE is low before CE goes high then D||>j must be valid when CE goes high. 

READ-MODIFY-WRITE CYCLE 



Tg - 0°C to 70° C. Vpp = 12V ± 5%, Vpp = 5V ± 5%, Vbb “ ^SS “ ’-•nless otherwise noted, 

Except Vpp = +1 5V ± 5% for 41 1-4 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

pPD411-E 

pPD41 1 

#tPD411-1 

MPD411-2 

(iPD411-3 

MPD411-4 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

Read— Modify— Write 
(RMW) Cycle Time 

'RWC 

960 


650 


640 


520 


470 


320 


ns 

Time Between Refresh 

*REF 


1 


2 


2 


2 


2 


2 

ms 

Address to CE Set Up Time 

»AC 

0 


0 


0 


0 


0 


0 


ns 

Address Hold Time 

»AH 

150 


150 


150 


150 


150 


100 


ns 

CE Off Time 

»CC 

380 


130 


170 


130 


130 


80 


ns 

CE Transition Time 

'T 

0 

40 

0 

40 

0 

40 

0 

40 

0 

40 

0 

40 

ns 

CE Off to Output High 
Impedance State 

'CF 

0 

130 

0 

130 

0 

130 

0 

130 

0 

130 

0 

130 

ns 

CE Width During RMW 

'CRW 

540 

3000 

480 

3000 

430 

3000 

350 

3000 

300 

3000 

200 

3000 

ns 

WE to CE on 

'WC 

0 


0 


0 


0 


0 


0 


ns 

WE to CE off 

'W 

200 


180 


180 


150 


150 


65 


ns 

WE Pulse Width 

'WP 

200 


180 


180 


150 


100 


65 


ns 

Djfsj to WE Set Up 

'DW 

0 


0 


0 


0 


0 


0 


ns 

D|fj Hold Time 

'DH 

40 


40 


40 


40 


40 


40 


ns 

CE to Output Display 

'CO 


330 


280 


230 


180 


130 


115 

ns 

Access Time 

'ACC 


350 


300 


250 


200 


150 


135 

ns 


AC CHARACTERISTICS 
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^PD411 

TIMING WAVEFORMS READCYCLE® 



Notes: (T) For refresh cycle row and column addresses must be stable t^c and remain 
stable for entire tAH Period. 

(D '^DD reference level for measuring timing of CE. 

(D '^SS ■*‘2V is the referertce level for measuring timing of CE. 

® VihmiN reference level for measuring timing of the addresses, CS, 
WE and Dtfst- 

(§) V|LMAX reference level for measuring timing of the addresses, CS, 
WE and 

© Vss +2-0V is the reference level for measuring timing of Dquj. 

( 7 ) Vss +0.8V is the reference level for measuring timing of Dqut. 



WRITE CYCLE 



Notes: © Vqq -2V is the reference level for measuring timing of CE. 

® Vss ■‘■2V is the reference level for measuring timing of CE. 

© Vjhmin reference level for measuring timing of the addresses, CS, 
WE and D|(s|. 

(J) V|lmax 'S f*'® reference level for measuring timing of the addresses, CS, 
WE and D|fy]. 


READ-MODI FY-WRITE CYCLE 


Note: (T) WE must be at V|h until end of t^o- 
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/liPDAII 




'ddav “ 
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■ 

■ 

■1 
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0 25 50 75 

Ta {'’O 



0 1 2 3 4 5 


Voh(V) 



- 3 . 4 -5 -6 -7 -8 


Vbb 'v 



1 2 3 4 5 

NORMALIZED CYCLE TIME 



0 1 2 


VoL<V) 



0 20 40 60 

Ta(°C) 


Power consumption = x ^ 'bB- 

Typical power dissiption for each product is shown below. 



mW (TYP.) 

CONDITIONS 

MPD411-E 

350 

Ta = 25“ C, tj,y = 800ns, t^^ = 380ns 

/XPD411 

450 

Ta = 25° C, t^,y = 470ns, t^g = 300ns 

JUPD411-1 

450 

Ta = 25° C, t^y = 470ns, t^g = 260ns 

MPD411-2 

450 

Ta = 25° C, tpy = 400ns, t^^ = 230ns 

JUPD411-3 

550 

Ta = 25° C, tj,y = 380ns, tQg = 210ns 

/liPD411-4 

660 

Ta = 25° C, t^ = 320ns, t^^ = 200ns 


See above curves for power dissipation versus cycle time. 


TYPICAL OPERATING 
CHARACTERISTICS 
(Except 41 1-4) 


POWER CONSUMPTION 
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NEC Microcomputers, Inc. 


NEC 

aPD411A-E 

aPD411A 

/tPD411A-1 

^PD411A-2 



4096 BIT DYNAMIC RAMS 

DESCRIPTION The ^tPD41 1A Family consists of four 4096 words by 1 bit dynamic N-channel MOS 
RAMs. They are designed for memory applications where very low cost and large bit 
storage are important design objectives. The juPD41 1A Family is designed using 
dynamic circuitry which reduces the standby power dissipation. 

Reading information from the memory is non-destructive. Refreshing is easily 
accomplished by performing one read cycle on each of the 64 row addresses. Each 
row address must be refreshed every two milliseconds. The memory is refreshed whether 
Chip Select is a logic high or a logic low. 

FEATURES • Low Standby Power 

• 4096 words x 1 bit Organization 

• A single low-capacitance high level clock input with solid ±1 volt margins. 

• Inactive Power 0.7 mW (Typ.) 

• Power Supply +12, -^5, —5V 

• Easy System Interface 

• TTL Compatible (Except CE) 

• Address Registers on the Chip 

• Simple Memory Expansion by Chip Select 

• Three State Output and TTL Compatible 

• 22 pin Plastic or Cerdip Dual-in-Line Package 

• Replacement for INTEL'S 2107B, Tl's 4060 and Equivalent Devices. 

• 4 Performance Ranges: 



ACCESS TIME 

R/W CYCLE 

RMW CYCLE 

REFRESH TIME 

/:iPD411AE 

350 ns 

800 ns 

960 ns 

1 ms 

A1PD411A 

300 ns 

470 ns 

650 ns 

2 ms 

/JPD411A-1 

250 ns 

430 ns 

600 ns 

2 ms 

A1PD411A-2 

200 ns 

400 ns 

520 ns 

2 ms 


PIN CONFIGURATION 


vbbC 



22 

Jvss 

AqC 

2 


21 

13 As 

AloC 

3 


20 

ZI Ay 

All C 

4 


19 

3 As 

cs C 

5 

juPD 

18 

3 Vdq 

D|N C 

6 

411A 

17 

3ce 

dqutC 

7 


16 

3nc 

AoC 

8 


15 

3 As 

Aid 

9 


14 

□ A 4 

A2 C 

10 


13 

3a3 

vcc C 

11 


12 

3we ■ 


PIN NAMES 


Aq - All 

Address Inputs 

Ao - A 5 

Refresh Addresses 

CE 

Chip Enable 

CS 

Chip Select 

Din 

Data Input 

Dour 

Data Output 

WE 

Write Enable 

vdd 

Power (+12V) 

Vcc 

Power (+5V) 

Vss 

Ground 

vbb 

(Powe. -5V) ■ 

NC 

No Connection 


1554 


©tC MASTER 1979 





/tPD411A 

CE Chip Enable FUNCTIONAL DESCRIPTION 

A single external clock input is required. All read, write, refresh and read-mod ify-write 
operations take place when chip enable input is high. When the chip enable is low, the 
memory is in the low power standby mode. No read/write operations can take place 
because the chip is automatically precharging. 

CS Chip Select 

The chip select terminal affects the data in, data out and read/write inputs. The data 
input and data output terminals are enabled when chip select is low. The chip select 
input must be loW on or before the rising edge of the chip enable and can be driven 
from standard TTL circuits. A register for the chip select input is provided on the chip 
to reduce overhead and simplify system design. 

WE Write Enable 

The read or write mode is selected through the write enable input. A logic hjgjt on the 
WE input selects the read mode and a logic low selects the write mode. The WE 
terminal can be driven from standard TTL circuits. The data input is disabled when the 
read mode is selected. 

Aq— A n Addresses 

All addresses must be stable on or before the rising edge of the chip enable pulse. All 
address inputs can be driven from standard TTL circuits. Address registers are pro- 
vided on the chip to reduce overhead and simplify system chesign. 


D||\| Data Input 

Data is written during a write or read-modify-write cycle while the chip enable is high. 
The data in terminal can be driven from standard TTL circuits. There is no register on 
the data in terminal. 

□out Data Output 

The three state output buffer provides direct TTL compatibility with a fan-out of two 
TTL gates. The output is in the high-impedance (floating) state when the chip enable 
is low or when the Chjp Select input is high. Data output is inverted from data in. 

Refresh 

Refresh must be performed every two milliseconds by cycling through the 64 addresses 
of the lower-order-address inputs Aq through A 5 or by addressing every row within any 
2*-millisecond period. Addressing any row refreshes all 64 bits in that rpw. 

The chip does not need to be selected during the refresh. If the chip is refreshed during 
a write mode, the chip select must be high. 

*mPD41 1 A-E = 1 milNsecond refresh period. 



^6 A? Ag Ag A10 All 


BLOCK DIAGRAM 
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ABSOLUTE MAXIMUM 
RATINGS* 


Operating Temperature 
Storage Temperature . 
Output Voltage ® . . . 
All Input Voltages 0 . 
Supply.Voltage Vqd © 

Supply Voltage Vcc © 

Supply Voltage Vss © 
Power Dissipation . . . 


^PD411A 

. . 0°C to +70°C 
-55°Cto+150°C 
+20 to -0.3 Volts 
+20 to -0.3 Volts 
+20 to -0.3 Volts 
+20 to -0.3 Volts 
+20 to -0.3 Volts 
....... 1.0W 


Note: 0 Relative to Vbb- 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 


DC CHARACTERISTICS 



> 

a 

o 

s 

lU 


I 


CAPACITANCE 


Tg = 0°C to 70°C, V0D = +12V ± 10%, Vqc = +5V ± 10%, Vbb = -5V ± 10%, Vss = OV 




LIMITS 



PARAMETER 

SYMBOL 

MIN. 

TYP. 0 

MAX. 

UNIT 

TEST CONDITIONS 

Input Load Current 

ILI 


0,01 

10 

juA 

V|N = V|L MIN to V|H MAX 

CE Input Load Current 

Ilc 


0.01 

10 

fj.A 

V|N = V|LC MIN to V|HC MAX 

Output Leakage Current 

Ilo 


0.01 

±10 

IdA 

CE = V|LC or CS = V|H 

for High Impedance State 


Vo = OV to 5.25V 

Vqq Supply Current 
during CE off 

•dd off 


50 

200 

/iA 

CE = -1.0V to 0.6V 

Vqq Supply Current 
during CE on 

•dd on 


35 

50 

mA 

CE = V|HC.Ta = 25°C 

Average Vqq Current 






Tg = 25“C 

/iPD411A-E 

IqD AV 


25 

40 

mA 

Cycle Time = 800 ns 

juPD411A 

IDD AV 


38 

55 

mA 

Cycle Time = 470 ns 

/IPD411A-1 

IqD AV 


38 

55 

mA 

Cycle Time = 430 ns 

yPD411A-2 

IqD AV 


38 

55 

mA 

Cycle Time = 400 ns 

Vrb Supply Current 0 

Ibb 


5 

100 

juA 


Vcc Supply Current 
during CE off 0 

ICCOFF 


0.01 

10 

HA 

CE = V|LC orCS = V|H 

Input Low Voltage 

V|L 

-1.0 


0.6 

V 


input High Voltage 

Vm 

2.4 


Vcc+ 1 

V 


CE Input Low Voltage 

V|LC 

-1.0 


0.6 

V 


CE Input High Voltage 

V|HC 

Vqq - 1 

Vqq 

Vqq + 1 

V 


Output Low Voltage 

VOL 

0 


0.40 

V 

Iql = S.2 mA 

Output High Voltage 

VOH 

2.4 


Vcc 

V 

Iqh = “2.0 mA 


Notes: 0 Typical values are for Tg = 25°C and nominal power supply voltages. 

(2) The Ibb current is the sum of all leakage currents. 

0 During CE on Vcc supply current is dependent on output loading. 


Tg = 0°C to 70°C, VoD =+12V ± 10%, Vcc =+5V ± 10%, Vbb = -5V ± 10%, Vss = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN. 

TYP. 

MAX. 

Address Capacitance 

Cad 



6 

pF 

V|N = Vss 

CS Capacitance 

Ccs 



6 

pF 

VlN = Vss 

D|i\| Capacitance 

C|N 



6 

pF 

V|N ^ Vss 

DoCT Capacitance 

COUT 



7 

pF 

VOUT = Vss 

WE Capacitance 

CwE 



7 

pF 

V|N = Vss 

CE Capacitance 

CCEI 



27 

pF 

< 

II 

< 

CO 

CO 

CCE2 



22 

pF 

V|N = Vqq 


t5S6 
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^PD411A 


AC CHARACTERISTICS 


READ CYCLE 

Tg = O^C to 70°C, Vdd = 12V ± 10%, Vcc = 5V ± 10%, VbB "5V ± 10%, Vss OV, unless otherwise noted. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

pPD411A-E 

/1PD411A 

MPD4nA-1 

;iPD4nA-2 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

Time Between Refresh 

IREF 


1 


2 


2 


2 

ms 

tT = tr = tf = 20 ns 

Cl = 50 pF 

Load = IjTL Gate 

Vref = 2.0 or 0.8 Volts 

Address to CE Set Up Time 

‘AC 

0 


0 


0 


0 


ns 

Address Hold Time 

tAH 

150 


150 


150 


150 


ns 

CE Off Time 

ICC 

380 


130 


130 


130 


ns 

CE Transition Time 

IT 

0 

40 

0 

40 

0 

40 

0 

40 

ns 

CE Off to Output High 
Impedance State 

tCF 

0 

130 

0 

130 

0 

130 

0 

130 

ns 

Cycle Time ; 

tCY 

800 


470 


430 


400 


ns 

CE on Time 

tCE 

380 

3000 

300 

3000 

260 

3000 

230 

3000 

ns 

CE Output Delay 

tco 

; 330 


280 


230 


180 

ns 

Access Time 

'ACC 


350 


300 


250 


200 1 ns 

CEtoWE tyvL 

40 


40 


40 


40 

1 ns 

WE to CE on ^ twC 

0 


0 



0 


0 

ns 


WRITE CYCLE 


Jg = O'^C to yO'^C, Vqq = ^2^J ±10%, Vcc = 5V ± 10%, Vbb = “5V ± 10%, Vgs OV, unless otherwise noted. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

/1PD411A-E 

A1PD411A 

pPD411A-1 

;iPD411A-2 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

Cycle Time 

'CY 

800 


470 


430 


400 


ns 

tf = t, = tf = 20 ns 

Cl = 50 pF 

Load = ITTL Gate 

Vref “ 2.0 or 0.8 Volts 

Time Between Refresh 

'REF 


1 


2 


2 


2 

ms 

Address to CE Set Up Time 

«AC 

0 


0 


0 


0 


ns 

Address Hold Time 

'AH 

150 


150 


150 


150 


ns 

CE Off Time 

'CC 

380 


130 


130 


130 


ns 

CE Transition Time 

'T 

0 

40 

0 

40 

0 

40 

0 

40 

ns 

CE Off to Output High 
Impedance State 

'CF 

0 

130 

0 

130 

0 

130 

0 

130 

ns 

CE on Time 

'CE 

380 

3000 

300 

3000 

260 

3000 

230 

3000 

ns 

WE to CE off 

tw 

200 


180 


180 


150 


ns 

CE to We 

'CW 

380 


300 


260 


230 


ns 

Dim to WE Set Up (T) 

'DW 

0 


0 


0 


0 


ns 

D|N Hold Time 

'DH 

40 


40 


40 


40 


ns 

WE Pulse Width 

tWP ; 200 


180 


180 


150 


ns 


Note: © If WE is low before CE goes high then D|fj must be valid when CE goes high. 


READ-MODI FY-WRITE CYCLE 


Tg = 0°C to 70°C, Vqq = 12V ± 10%, VcC = 5V ± 10%, Vbb ~ 5V ± 10%, Vs$ = OV, unless otherwise noted. 




LIMITS 





/JPD411A-E 

PPD411A 

PPD411A-1 

/IP0411A-2 



PARAMETER 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

UNIT 

TEST CONDITIONS 

Read-Modify-Write (RMW) 
Cycle Time 

'RWC 

960 


650 


600 


520 


ns 


Time Between Refresh 

'REF 


1 


2 


2 


2 

ms 


Address to CE Set Up Time 

'AC 

0 


0 


0 


0 


ns 


Address Hold Time 

'AH 

150 


150 


150 


150 


ns 


CE Off Time 

'CC 

380 


130 


130 

i 130 


ns 


CE Transition Time 

'T 

0 

40 

0 

40 

0 

40 


40 

ns 


CE Off to Output High 
impedance State 

'CF 

0 

130 

0 

130 

0 

130 

0 

130 

ns 

1 1 If l-t ~ 

Cl = B0 pF 

CE Width During RMW 

'CRW 

540 

3000 

480 

3000 

430 

3000 

350 

3000 

ns 

Load = ItTL ^3'® 

WE to CE on 

twc 

0 


0 


0 


0 


ns 

Vref = 2.0 or 0.8 Volts 

WT to CE off 

tw 

200 


180 


180 


150 


ns 


WE Pulse Width 

tWP 

200 


180 


180 

■ 

150 


ns 


D||g to WE Set Up 

'DW 

0 


0 


0 


0 


ns 


D|n Hold Time 

'DH 

40 


40 

j 40 


40 

• 

ns 


CE to Output Delay 

'CO 


330 


280 1 

230 

— 

180 

ns 


Access Time 

'ACC 


350 



250 

; 

200 

ns 
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NEC Microcomputer 


/tPD411A 





> 

oc 

o 

s 

Ui 

as 


READ-MODI FY-WRITE CYCLE 



Notes; ® For refresh cycle, row and column addresses must be stable tAC 
remain stable for entire tAH period. 

@ Vdq - 2V is the reference level for measuring timing of CE. 

® Vss + 2V is the reference level for measuring timing of CE. 

@ VihMIN 's the reference level for measuring timing of the addresses, 
^.WEandDiN. 

® ^ILMAX is the reference level for measuring timing of the addresses, 
CS, WE and D||\|. 

® '^SS 2.0V is the reference level for measuring timing of DoUT- 
@ Vss ■*' 0-8V is the reference level for measuring timing of DoUT- 

(S) WE must be at V|H until end of tcO- 
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/1PD411A 



0 25 50 75 


Ta(°C) 



0 1 2 3 4 5 


VoH (V) 



■3 -4 -5 -6 -7 -8 


VgB (V) 



1 2 3 4 5 

NORMALIZED CYCLE TIME 


•OL- VOL 



0 1 2 


VqlIV) 
tREF - Tg 



Power consumption = Vqq x IdDAV ^ '^BB x IbB 


Typical power dissipation for each product is shown below. 


TYPICAL OPERATING 
CHARACTERISTICS 


POWER CONSUMPTION 



mW (TYP.) 

CONDITIONS 

iuPD411A-E 

300 mW 

Ta = 25°C, tcy = 800 ns, tCE 380 ns 

JUPD411A 

460 mW 

Ta = 25°C, tcy = 470 ns, tCE = 300 ns 

JUPD411A-1 

460 mW 

Ta = 25°C, tcy = 430 ns, tCE ^ 260 ns 

juPD411A-2 

460 mW 

Ta = 25°C, tcy = 400 ns, tCE ~ 230 ns 


See curve above for power dissipation versus cycle time. 





®IC MASTER 1979 


1559 


NEC Microcomputer 












1 Hh 


/XPD411A 


PACKAGE OUTLINE 
iuPD411AC/b 


K 



AtPD411AC (Plastic) 


ITEM 

MILLIMETERS 

INCHES 

A 

28.0 Max. 

1.10 Max. 

B 

1.4 Max. 

0.025 Max. 

C 

2.54 

0.10 

D 

0.50 

0.02 

E 

25.4 

1.00 

F 

1.40 

0.055 

G 

2.54 Min. 

0.10 Min. 

H 

0.5 Min, 

0.02 Min. 

I 

4.7 Max. 

0.18 Max. 

J 

5.2 Max. 

0.20 Max. 

K 

10.16 

0.40 

L 

8.5 

0.33 

M 


-0.002 




MPD411AD (Cerdip) 


ITEM 

MILLIMETERS 

INCHES 

A 

27.43 Max. 

1.079 Max. 

B 

1.27 Max. 

0.05 Max. 

C 

2.54 ±0.1 

0.10 

D 

0.4210.1 

0.016 

E 

25.4 ±0.3 

1.0 

F 

1.5 ±0.2 

0.059 

G 

3.5 ±0.3 

0.138 

H 

3.7 ±0.3 

0.145 

I 

4.2 Max. 

0.165 Max. 

J 

5.08 Max. 

0.200 Max. 

K 

10.161 0.15 

0.400 

L 

9.1 ±0.2 

0.358 

M 

0.25 ± 0.05 

0.009 


SP411A-8-77-GY-CAT 
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NEC Microcomputers, Inc. 


SEC 

UPD416 

/UPD416-1 

/i.PD416-2 

/iPD416-3 

/£PD416-5 


16384 X 1 BIT DYNAMIC MOS 
RANDOM ACCESS MEMORY 



DESCRIPTION The IMEG/xPD416 is a 16384 words by 1 bit Dynamic MOS RAM. It is designed for 
memory applications where very low cost and large bit storage are important design 
objectives. 

The JUPD416 is fabricated using a double-poly-layer N channel silicon gate process 
which affords high storage cell density and high performance. The use of dynamic 
circuitry throughout, including the sense amplifiers, assures minimal power dissipation. 


Multiplexed address inputs permit the /zPD416 to be packaged in the standard 16 pin 
dual-in-line package. The 16 pin package provides the highest system bit densities and 
is available in either ceramic or plastic. Noncritical clock timing requirements allow 
use of the multiplexing technique while maintaining high performance. 

FEATURES • 16384 Words x 1 Bit Organization 

• High Memory Density — 16 Pin Ceramic and Plastic Packages 

• Multiplexed Address inputs 

• Standard Power Supplies +1 2V, -5V, +5V 

• Low Power Dissipation; 462 mW Active (MAX), 40 mW Standby (MAX) 

• Output Data Controlled by CAS and Unlatched at End of Cycle 

• Read-Modify-Write, RAS-only Refresh, and Page Mode Capability 

• All Inputs TTL Compatible, and Low Capacitance 

• 128 Refresh Cycles 

• 5 Performance Ranges: 



ACCESS TIME 

R/W CYCLE 

RMW CYCLE 

/iPD416 

300 ns 

510 ns 

575 ns 

/iPD416-1 

250 ns 

410 ns 

465 ns 

/iPD416-2 

200 ns 

375 ns 

375 ns 

AIPD416-3 

150 ns 

375 ns 

375 ns 

/IPD416-5 

120 ns 

320 ns 

320 ns 


PIN CONFIGURATION 

VbB 

D|N 
WRITE 
RAS 
Aq 
A2 

Ai 

vdd 

Rev/1 



Ao-Ae 

Address Inputs 

CAS 

Column Address Strobe 

D|n 

Detain 

dout 

Data Out 


Row Address Strobe 

WRITE 

Read/Write 

vbb 

Power (-5V) 

vcc 

Power (+5V) 

Vdd 

Power (+12V) 

vss 

Ground 
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Operating Temperature ......... 

Storage Temperature . . . 

All Output Voltages 0 ......... 

All Input Voltages 0 

Supply Voltages Vdd. ^CC> VsS ®- 
Supply Voltages Vdd. Vcc 0 ■ • • ■ 

Short Circuit Output Current 

Power Dissipation 


. 0 Cto+70 C 
-55°Cto+150°C 
0.5 to +20 Volts 
0.5 to +20 Volts 
0-5 to +20 Volts 
1.0 to +15 Volts 

50 mA 

1 Watt 


Notes: 0 Relative to VgB 
0 Relative to Vss 

COMMENT; Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 


*Ta = 25°C 

Tg = 0°C to 70°C, Vdd = +12V ± 10%, Vrb = “5V ± 10%, Vqc = +5V ± 10%, 


BLOCK 

DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


>■ 

OC 

o 

s 

Ul 

s 


yss = ov 

PARAMETER SYMBOL 

Input Capacitance 

(Aq-Ag), D|N 

Input Capacitance 
WRITE 
Output Capacitance 

(Dout) ° 


CAPACITANCE 


1 LIMITS 

MIN 

TYP 

MAX 


4 

5 


8 

10 


5 

7 


TEST 

CONDITIONS 
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‘DC CHARACTERISTICS 





1564 


^PD416 


Tg = 0°C to +7O°C0, Vqd = +12V ± 10%, Vcc = +5V ± 10%, Vbb = -5V ± 10%, Vss = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Supply Voltage 

Vqd 

10.8 

12.0 

13.2 

V 

(D 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

(2) (3) 

Supply Voltage 

Vss 

0 

0 

0 

V 

(D 

Supply Voltage 

Vbb 

- 4.5 

-5.0 

-5.5 



Input High ( Logic 1 ) 
Voltage, RAS, CAS, 
WRITE 

V|HC 

2.7 


7.0 

V 

(D 

Input High ( Logic 1 ) 
Voltage, all inputs 
except RAS, CAS ’ 
WRITE 

V|H 

2.4 


7.0 

V 

(D 

Input Low ( Logic 0) 
Voltage, all inputs 

V|L 

- 1.0 


0.8 

V 

© 

Operating Vqq Current 

iDD1 ' 



35 

mA 

RAS, CAS cycling; 
tRC = ^RC Min. ® 

Standby Vqq Current 

IdD2 



1.5 

mA 

RAS = V|hq, DquT 
= High Impedance 

Refresh 

^DD 

Current 

All Speeds 
except dPD416-5 

IdD3 



25 

mA 

RAS cycling, CAS = 
V|HC( tRC = 375 ns @ 

iuPD416-5 

'DD3 



27 

mA 

Page Mode Vqq 

Current 

<DD4 



27 

mA 

R^ = V|L, CAS 
cycling; tpQ “ 

225 ns ® 

Operating Vqq 

Current 

'cci 




mA 

RAS, CAS cycling. 
tpQ = 375 ns 

Standby Vqq Current 

ICC2 

- 10 


10 

uA 

RAS - V|hq, 

Dqut " 

Impedance 

Refresh Vqq Current 

•CC3 

-10 


10 

^lA 

RAS cycling, 

CAS - V|hq. 
tRC 375 ns 

Page Mode Vqq 

Current 

'CC4 




’ RAS V|i^ , CAS j 

uA cyclmq. 'pQ | 

, 225 ns (;D i 

Operating VgB 

Current 

•bbi 



200 

aA 

RAS, CAS cycling 

IRC 375 ns 

Standby Vgg 

Current 

IBB2 



100 

aA 

RAS V,HC, 

Uoul '■■'"1^' 

Impedance 

Refresh VgB 

Current 

IbB3 



200 

aA 

RAS cycling, 

CAS - V|HQ, 

'RC = 375 ns 

Page Mode VgB 

Current 

•bB4 



200 

aa 

RAS = V|L, C^ 

cycling; 

tpQ - 225. ns 

Input Leakage 
(any input) 

'l(L) 

-10 


10 

aA 

Vbb = -5V, OV V 

VfN ^ +7V, 
all other pins not 
under test = OV 

Output Leakage 

IO(L) 

-10 


10 

aA 

DoUT 'S disabled, 

OV < Vquj ^ +5,5V 

Output High Voltage 
( Logic 1 ) 

Vqh 

2.4 



V 

•out = -5 mA 

Output Low Voltage ' 

( Logic 0) 

VOL 



0.4 

V 

•out = fFiA 


Notes: (T) Tg is specified here for operation at frequencies to tRc ^ tRc Operation at higher cycle rates with reduced 

ambient temperatures and high power dissipation is permissible, however, provided AC operating parameters are met. 
See Figure 1 for derating curve. 

© All voltages referenced to Vgs- ' 

@ Output voltage will swing from Vss '^CC when activated with n,o current loading. For purposes of maintaining 
data in standby mode, Vqc ^^^y be reduced to Vss without affecting refresh operations or data retention. However, 
the Vqh (min) specification is not guaranteed in this mode. 

® (DDI ■ 'DD3' 3nd I QQ4 depend on cycle rate. See Figures 2, 3 and 4 for Iqq limits at other cycle rates. 

® (CCI 3nd Irc4 depend upon output loading. During readout of high level data Vqc is connected through a low 
impedance (135!i typ) to data out. At all other times Iqq consists of leakage currents only. 
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MAX I 003 SUPPLY CURRENT (mA) 


/iPD416 

DERATING CURVES 


CYCLE TIME tpQ (ris) 

320 



FIGURE 1 

Maximum ambient temperature versus cycle 
rate for extended frequency operation. Tg 
(max) for operation at cycling rates greater 
than 2.66 MHz (t^yc ^ deter- 

mined by Tg (max) [°C] = 70 - 9.0 x 
(cycle rate [MHz] -2.66). ForMPD416-5, 
it is Tg (max) [°C] = 70 - 9.0 (cycle rate 
[MHz] - 3.125). 


50 mA 


40 mA 


c/3 20 rnA ■ 


1 0 mA ■ 


CYCLE TIME tpj^ (ns) 
320 


30 mA 


1000 500 400, 375 

-L 1 I 






SPEC LIMIT 




300 250 


MPD416-5 

U 






<-4' ■<*y 




z 




0 1,0 2.0 3.0 4.0 

CYCLE RATE (MHz) = lO^/tRQ (ns) 

FIGURE 2 

Maximum 1 001 versus cycle rate for device 
operation at extended frequencies. 


CYCLE TIME tRc (ns) 


50 mA 


40 mA 


30 mA 


20 mA 


10 mA. 


1 000 500 400 

I I I I I I 


SPEC LIMIT 


375 






7^ 








320 

300 250 


50 mA- 


MPD416-5 




^ 40 mA- 

I- 

z 

LU 

cc 

cc 

3 30 mA ■ 

O 

> 

_i 

0 . 

a. 

D 

w 20 mA' 

’id’ 

Q 

_Q 

X 

^ 1 0 mA ■ 


CYCLE TIME tpQ (ns) 

1000 500 400 300 250 200 160 

_L 


0 1.0 2.0 3.0 4.0 

















SPEC 

LIMIT 













-- 











_J 

0 1 

0 2 

.0 3 

.0 4 

.0 5 

.0 6 




CYCLE RATE (MHz) = lO^/tp^ (ns) 

FIGURE 3 

Maximum 1 003 versus cycle rate for device 
operation at extended frequencies. 


CYCLE RATE (MHz) = lO^/tp^ (ns) 

FIGURE 4 

Maximum 1 004 versus cycle rate for device 
operation in page mode. 
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fLPD416 


AC 

CHARACTERISTICS 



Ta = 0°C to +70° C, VoD = +12V ± 10%, Vcc = +5V ± 10%, Vbb = -5V ± 10%, Vss = OV 


PARAMETER 

SYMBOL 

LIMITS 

— 

UNIT 

TEST 

CONDITIONS 

mP0416 

MPD416-1 

pPD416-2 

MPD416-3 

pPD416-5 


MAX 






MAX 



Random read or write 
, cycle time 

‘RC 







375 


320 


ns 

nni^m 

Read-write cycle time 

‘RWC 

575 


465 




375 


320 


ns 


Page mode cycle time 

‘PC 







170 


160 


ns 





300 

■ 


B 



150 


120 

ns 

® © 


‘CAC 




200 



165 




135 


100 


80 

ns 

© © 








50 

B 


0 


■ 

© 



B 


B 

50 

B 


B 

35 

B 


ns 

© ■ 

RAS precharge time 

‘RP 











ns 


RAS pulse width 

‘RAS 

300 

10,000 

250 

10,000 

200 

32,000 

150 

32,000 

120 

1 0,000 

ns 




200 


IBM 




100 


la 


ns 




200 

10,000 

IS 

10,000 

135 

10,000 

100 

10,000 


10,000 

ns 


RAS to CAS delay 

time 

‘RCD 

40 

100 

35 

8b 

25 

65 

20 

50 

15 

40 

ns 

© 

CAS to RAS 
precharge time 




-20 

___ 1 

-20 


-20 


0 

— 

B 


Row address 
set-up time 

‘ASR 

0 


0 




0 


0 


ns 


Row address 

hold time 

‘RAH 

40 


35 

1 

25 




20 


15 


ns 


Column address 
set-up time 

‘ASC 

-10 


-10 


-10 





n 

ns 




90 


B 

IH 

55 


B 

Bi 

■ 

Hi 

ns 


Column address hold 

time referenced to 

‘AR 

190 



■ 


■ 


■ 

B 

■ 

ns 


Read command 
set-up time 

‘RCS 

0 


0 


0 


0 


0 


ns 




0 


0 


0 


B 


0 


ns 




90 


75 




45 


40 


ns 


Write command 

hold time 
referenced to RAS 

‘WCR 

190 

■ 


■ 

120 


95 

1 80 

1 


ns 


Write command 
pulse width 

‘WP 

90 


75 


55 


45 

' 40 


ns 


Write command to 

RAS lead time 

‘RWL 

120 


100 


80 


60 


60 


ns 


Write command to 

CAS lead time 

‘CWL 

120 


100 


80 


60 


60 


ns 



‘DS 

0 


0 


0 


0 


0 


ns 

© 

Data-in hold time 

‘DH 



75 


55 


BB 


40 


ns 

© 

Data-in hold time 

referenced to-RAS 

‘DHR 

190 



m 



95 


80 


ns 


CAS precharge time 
(for page mode 
cycle ortly) 



■ 

100 

■ 


■ 

60 


60 


— 

ns 


Refresh period 

‘REF 




2 


2 


2 


2 

ms 


WRITE command 
set-up time 

‘WCS 

-20 


-20 


-20 


- 20 


0 


ns 


CAS to WRITE 
delay 

‘CWD 

140 


125 


95 


70 


80 


ns 


RAS to WRITE 
delay 

IRWO 

' 240 


200 


160 


120 


120 


ns 





Notes: (T) AC measurements assume tj = 5 ns. 

@ ^IHC Of V|H af'd V|l (maxi are reference levels for measuring timing of input signals. Also, transition times are measured between V|f-jQ or Vm and V|l. 
@ The specifications for tR(;; (min) and (min) are used only to indicate cycle time at which proper operation over the full temperature range (0°C < Ta < 70°C) 

is assured. 

(2) Assumes that tp^Q < tp^Q (max). If tpCQ is greater than the maximum recommended value shown in this table, irac will increase by the amount that tpQQ 
exceeds the values shown. 


@ Assumes that tpcQ » tRCD (max)’". 

@ Measured with a load equivalent to 2 TTL loads and 100 pF. 

© ‘OFF (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 

(S) Operation within the tRCQ (max) limit ensures that tp^c (max) can be met, tRCQ (max) is specified as a reference point only, if Irqq greater than the specified 
tRCD ^fTiax) limit, then access time is controlled exclusively by tc/\Q. 

@ These parameters are referenced to CAS leading edge in early write cycles and to WR ITE leading edge in delayed write or read-modify-write cycles. 

^WCS- ^CWD iRWD 3f® restrictive operating parameters. They are included in the data sheet as electrical characteristics only. If tyycs tyvCS (min), the cycle 
is an early write cycle and the data out pin will remain open circuit (high impedance) > tRyyQ (min), the cycle is a read-write cycle and the data out will contain data 
read from the selected cell; if neither of the above sets of conditions is satisfied the condition of the data out (at access time) is indeterminate. 
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/1PD416 


The 14 address bits required to decode 1 of 16,384 bit locations are multiplexed onto ADDRESSING 

the 7 address pins and then latched on the chip with the use of the Row Address 

Strobe fRAS), and the Column Address Strobe (CAS). The 7 bit row address is first 

applied and RAS is then brought low. After the RAS hold time has elapsed, the 7 bit 

column address is applied and CAS is brought low. Since the column address is not 

needed internally until a time of tQpQ MAX after the row address, this multiplexing 

operation imposes no penalty on access time as long as CAS is applied no later than 

tcRD MAX. If this time is exceeded, access time will be defined from CAS instead of 


For a write operation, the input data is latched on the chip by the negative going DATA I/O 

edge of WRITE or CAS, whichever occurs later. If WRITE is active before CAS, this 

is an "early WRITE" cycle and data out will remain in the high impedance state 

throughout the cycle. For a READ, WRITE, OR READ-MODI FY-WRITE cycle, the 

data output will contain the data in the selected cell after the access time. Data out 

will assume the high impedance state anytime that CAS goes high. 


The page mode feature allows the juPD416 to be read or written at multiple column PAGE MODE 
addresses for the same row address. This is accomplished by maintaining a low on RAS 
and strobing the new column addresses with CAS. This eliminates the setup and hold 
times for the row address resulting in faster operation. 


Refresh of the memory matrix is accomplished by performing a memory cycle at each REFRESH 

of the 128 row addresses every 2 milliseconds or less. Because data out is not latched, 

"RAS only" cycles can be used for simple refreshing operation. 


Either RAS and/or CAS can be decoded for chip select function. Unselected chip CH IPSE LECTI ON 

outputs. will remain in the high impedance state. 



In order to assure long term reliability, Vgg should be applied first during power POWER SEQUENCING 

up and removed last during power down. 
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PACKAGE OUTLINE 
/iPD416C/D 



./iPD416C 

(Plastic) 



ITEM 

MILLIMETERS 

INCHES 1 

A 

19.4 MAX. i 0.76 MAX. j 

B 

0.81 j 0.03 1 

C 

2.54 

0.10 

D 

0.5 

0.02 

E 

17.78 

0.70 

F 

1.3 

0.051 

G 

2.54 MIN. 

0.10 MIN. 

H 

0.5 MIN. 

0.02 MIN. 

I 

4.05 MAX. 

0.16 MAX. 

J 

4.55 MAX. 

0.18 MAX. 

K 

7.62 

0.30 

L 

6.4 

0.25 

M 

+0.10 

0.25 

-0.05 

0.01 




)uPD416D 

(Ceramic) 


ITEM 

MILLIMETERS 

INCHES 

A 

20.5 MAX. 

0.81 MAX. 

B 

1.36 

0.05 

C 

2.54 

0.10 

D 

0.5 

0.02 

E 

17.78 

0.70 

F 

1.3 

0.051 

G 

3.5 MIN. 

0.14 MIN. 

H 

0.5 MIN. 

0.02 MIN. 

I 

4.6 MAX. 

0.18 MAX. 

J 

5.1 MAX. 

0.20 MAX. 

K 

7.6 

0.30 

L 

7.3 

0.29 

M 

0.27 

0.01 


SP416-8-78-GY-CAT 
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NEC Microcomputers, Inc. 


/XPD443/6508 

/Z.PD443/6508-1 



1024 BIT CMOS RANDOM ACCESS MEMORY 


DESCR IPTION The jliPD 443/6508 is a high speed, low power, silicon gate CMOS 1024 bit static RAM 
organized as 1024 words by 1 bit. In all static states this RAM exhibits the microwatt 
power requirements typical of CMOS, 

Inputs and three state output are TTL compatible. The basic part operates at 4 to 7 
volts with a +5V, 25°C access time of 200 ns and supply current of 100 fiA. Data 
retention is guaranteed to 3V on all parts. 


FEATURES 


• Low Power Operation 

• Excellent Speed Operation 

• TTL Compatible on Inputs and Outputs 

• Static Operation 

• On-Chip Address Register 

• Replacement for IM 6508 and Equivalent Devices 

• Available in Standard 16 Pin Ceramic Package 


PIN CONFIGURATION 


cs 

Ao 

Al 

A2 

As 

A4 

Do 

GND 


1 


16 

2 


15 

3 


14 

4 

juPD 

13 


443/ 


5 

6508 

12 

6 


11 

7 


10 


8 9 


vcc 

WE 

Ag 

As 

Ay 

As 

Ab 


PIN NAMES 


Ao-Ag 

Address Input 

CS 

Chip Select 

WE 

Write Enable 


Power (+5\/) 

D| 

Data Input 

Do 

Data Output 
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NEC Microcomputer 


PD443/6508 



Ao. 

Ai. 

A2. 

A3- 

A4. 


DATA IN 
WE 


ROW 

DECODER 

AND 

BUFFER 

REGISTER 


CELL ARRAY 
32 X 32 


CS 




DATA 

CONTROL 


COLUMN I/O 
CIRCUITS 




COLUMN DECODE 
AND 

BUFFER REGISTER 


TTTTT 

A 5 Ag A 7 Ag Ag 


OUTPUT 


Operating Temperature 
Storage Temperature . 

Input Voltages 

Output Voltages .... 
Supply Voltage 


0°Cto+70®C 

-65'’Cto +150°C 

-0.5 to Vcc +0.5 Volts 
-0.5 to Vcc +0-5 Volts 
. . . +8 Volts 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 


Tg = 0°C to +70° C; Vgc = +5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Logical "1" Input Voltage 

V|H 

Vcc-20 



V 


Logical "0" Input Voltage 

V|L 



0.8 

V 


Input Leakage 

l|L 

-1.0 


1.0 

mA 

OV < V|[SJ < Vcc 

Logical "1" Output Voltage 

VqH2 

Vcc-001 



V 

•out = 0 

Logical "1" Output Voltage 

VOHI 

2.4 



V 

•oh ~ ~0-2 mA 

Logical "0" Output Voltage 

VOL2 



GND+ 0.01 

V 

•OUT = 0 

Logical "0” Output Voltage 

VOLI 



0.45 

V 

Iql ~ 2.0 mA ■ 

Output Leakage 

'0 

-1.0 


1.0 

pA 

OV < Vo < Vcc 

Supply Current 

'cc 


1.0 



100 

mA 

V|N = Vcc 



PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 

C|N 


5.0 

7.0 

PF 


Output Capacitance 

Gout 


6.0 

L-. 

10.0 

PF 



BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


CAPACITANCE 
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/XPD443/6508 


AC CHARACTERISTICS 


TIMING WAVEFORMS 


Tg = 0°C to +70° C; Vcc = +5V t 10% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

jiPD443/6508-1 

MPD443/6508 

MIN 

MAX 

MIN 

MAX 

Access Time From CS 

tAC 


250 


300 

ns 

t^ = tf = 20 ns 

Vref = 50% 

Load = 1 TTL Gate 

Cl = 50 pF 

Output Enable Time 

tEN 


180 


180 

ns 

Output Disable Time 

tDIS 


180 


180 

ns 

CS Pulse Width (Positive) 

tcs 

150 


165 


ns 

CS Pulse Width (Negative) 

tcs 

250 


300 


ns 

Write Pulse Width (Negative) 

twp 

165 


165 


ns 

Address Set Up Time 

tADDS 

7 


■7 


ns 

Address Hold Time 

*ADDH 

90 


90 


ns 

Data Set Up Time 

tDS 

165 


165 


ns 

Data Hold time 

tDH 

0 



0 


ns 


READ CYCLE 





Notes: 0 The /iPD443/6508 performs a write operation when CS = WE = 0. 
0 The write operation is terminated on the positive edge from CS. 
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NEC Microcomputer 


/iPD443/6508 

OUTPUT ENABLE 



1 1 


tDIS 

> 

> 

CS — — — — ^ 


WE ^ 


tDIS 


1 tEN 

— 

OUTPUT ACTIVE ) 

( highz ) 

^ ACTIVE 

Note: 0jLtPD443/65O8 output 

1 1 

is high impedance when CS 

> = 1 or WE = 


TIMING WAVEFORMS 
(CONT.) 



PACKAGE OUTLINE 
iuPD443/6508D 



ITEM 

MILLIMETERS 

INCHES 

A 

19.9 MAX 

0.784 MAX 

B 

1.06 

0.042 

C 

2.54 

0.10 

D 

0.46 i 0.10 

0.018 0.004 

E 

17.78 

0.70 

F 

1.5 

0.059 

G 

2.54 MIN 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 

1 

4.58 MAX 

0.181 MAX 

J 

5.08 MAX 

0.20 MAX 

K 

7.62 

0.30 

L 

6.4 

0.25 

M 

•- 0.05 

+ 0.0039 

° 0.0019 


SP443/6508-9-78-G Y-C AT 
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NEC Microcomputers, 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 


SEC 

Inr UPD5101L 

/tPD5101L-1 

1024 BIT (256x4) STATIC CMOS RAM 


The /L/PD5101L and jLtPD5101L-1 are very low power 1024 bit (256 words by 4 bits) 
static CMOS Random Access Memories. They meet the low power requirements of 
battery operated systems and can be used to ensure non-volatility of data in systems 
using battery backup power. 

All inputs and outputs of the juPD5101 L and juPD5101L-1 are TTL compatible. Two 
chip enables (CEi, CE2) are provided, with the devices being selected when GEi is 
low and CE2 is high. The devices can be placed in standby mode, drawing 10 jjA 
maximum, by driving CEi high and inhibiting all address and control line transitions. 
The standby mode can also be selected unconditionally by driving CE2 low. 


The /OIPD5101L and juPD5101L-1 have separate input and output lines. They can be 
used in common I/O bus systems through the use of the OD (Output Disable) pin 
and OR-tying the input/output pins. Output data is the same polarity as input data 
and is nondestructively read out. Read mode is selected by placing a high on the 
R/W pin. Either device is guaranteed to retain data with the power supply voltage as 
low as 2.0 volts. Normal operation requires a single -1-5 volt supply. 

The JUPD5101L and juPD5101L-1 are fabricated using NEC's silicon gate comple- 
mentary MOS (CMOS) process. 


• Directly TTL Compatible — All Inputs and Outputs 

• Three-State Output 

• Access Time — 650 ns (/iPD5101 L); 450 ns (jLiPD5101L-1) 

• Single -t-5V Power Supply 

• CE2 Controls Unconditional Standby Mode 

• Available in a 22-pin Dual-in-Line Package 



A4 

R/W 

cii 

OD 

CE2 


DO^ 

Dl„ 


DO^ 


Dl, 


DOc 


PIN NAMES 


Dll - DI4 

Data Input 

< 

1 

0 

< 

Address Inputs 

R/W 

Read/Write Input 

CEi, CE2 

Chip Enables 

OD 

Output Disable 

DO1 — DO4 

Data Output 

Vcc 

Power (+5V) 
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;tPD5101L 




Operating Temperature 0°Cto+70°C ABSOLUTE MAXIMUM 

Storage Temperature . -4,0°C to +125°C RATINGS* 

Voltage On Any Pin With Respect to Ground -0.3 Volts to Vqq +0-3 Volts 

Power Supply Voltage -0.3 to +7.0 Volts 

COMMENT: Stresses above those listed under "Absolute Maximum Ratings” may cause 

permanent damage to the device. This is a stress rating only and functional operation of the device 


at these or at any other condition above those indicated in the operational sections of this specifi- 
cation is not implied. Exposure to absolute maximum rating conditions for extended periods may 


affect device reliability. 
*Ta = 25° C 


Tg = 0°C to 70°C; Vqq = -i-5V ± 5%, unless otherwise specified. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST conditions 

MIN 

TYP0 

MAX 

Input High Leakage 

iLIH® 



1 

mA 

V|N = ^CC 

Input Low Leakage 

ILIL® 



-1 

mA 

V|M =0V 

Output High Leakage 

'loh® 



1 

mA 

CE^ = 2.2V, VquT = Vcc 

Output Low Leakage 

•lol® 



-1 

.mA 

CEi = 2.2V, VquT = O.OV 

Operating Current 

'cci 



22 

mA 

V|N = Vcc ExceptCEi 
<0.65V, Outputs Open 

Operating Current 

ICC2 



27 

mA 

V|(\j = 2.2V Except CEi 
<0.65V, Outputs Open 

Standby Current 

ICCL® 



10 

juA 

V||\] = 0 to 5.25V 

CE2 < 0.2V 

Input Low V oltage 

V|L 

-0.3 


0.65 

V 


Input High Voltage 

V|H 

2.2 


vcc 

V 


Output Low Voltage 

VOL 



0.4 

V 

IqL = 2.0 mA 

Output High Voltage 

vohi 

2.4 



V 

lOH = -TO mA 

Output High Voltage 

VoH2 

3.5 



V 

•oh •= -100 uA 


Notes: (T) Typical values at Tg = 25°C and nominal supply voltage. 
@ Current through all inputs and outputs included in IqcL- 


DC CHARACTERISTICS 




LIMITS 



PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

TEST CONDITIONS 

Input Capacitance 

(All Input Pins) 

C|N 


4 

8 

pF 

Vjjsj OV 

Output 

Capacitance 

CouT 


8 

12 

PF 

VOUT OV 


CAPACITANCE 
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AC CHARACTERISTICS 


LOW vcc data retention 

CHARACTERISTICS 


UPD5101L 

READ CYCLE 


Tg = 0°C to 70°C; Vcc = 5V±5%, unless otherwise specified 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

5101L 

5101L-1 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Read Cycle 

tRC 

650 



450 



ns 

Input pulse amplitude; 
0.65 to 2.2 Volts 

Input rise and fall 
times; 20 ns 

Timing measurement 
reference level; 

1.5 Volt 

Output load; IjtL 

Gate and Cl = 100 pF 

Access Time 

tA 



650 



450 

ns 

Chip Enable (CE-] ) 
to Output 

tCOl 



600 



400 

ns 

Chip Enable {CE 2 ) 
to Output 

tC02 



700 



500 

ns 

Output Disable to 
Output 

tOD 



350 



250 

ns 

Data Output to 

High 2 State 

tDF 

0 


150 

0 


130 

ns 

Previous Read Data 

Valid with Respect 
to Address Change 

tOHI 

0 



0 



ns 

Previous Read Data 
Valid with Respect 
to Chip Enable 

tOH2 

0 



0 



ns 


WRITE CYCLE 


Tg = 0°C to 70'C; Vqq = 5V±5%, unless otherwise specified 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

5101L 

5101L-1 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Write Cycle 

twc 

650 



450 



ns 

Input pulse amplitude; 
0.65 to 2.2 Volts 

Input rise and fall 
times; 20 ns 

Timing measurement 
reference level; 

1.5 Volt 

Output load; lyTL 

Gate and Cl = 

100 pF 

Write Delay 

'AW 

150 



130 



ns 

Chip Enable (CE-) ) 
to Write 

'CWI 

550 



350 



ns 

Chip Enable (CE 2 ) 
to Write 

tCW2 

550 



350 



ns 

Data Setup 

'DW 

400 



250 



ns 

Data Hold 

'DH 

100 



50 



ns 

Write Pulse 

'WP 

400 



250 



ns 

Write Recovery 

fWR 

50 



50 



ns 

Output Disable Setup 

'DS 



150 


■ 

1 

130 





Tg = O'c to 70“ c 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Vcc 

Retention 

VCCDR 

+2.0 



V 

CE 2 < +0.2V 

Data Retention 

Current 

ICCDR 



+ 10 

mA 

'^CCDR = +2.0V 

CE 2 < +0.2V 

Chip Deselect 

Setup Time 

tCDR 

0 



ns- 


Chip Deselect 

Hold Time 

tR 

'RC® 


1 

ns 




Note: (T) tRc “ Read Cycle Time 
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READ CYCLE 


/ZPD5101L 



tRC *■ 


ADDRESS ^ 

< ^ ) 

( 


(“■ ^COI 

*OH1 





> 

r 

\ 



*OH2— 

ce2 r 


\ 

OD ^ 

tco2 ^ 




(COMMON I/O) ^ 

^■"'■^OD'^ 

S J 

-tl ♦a fc 



-- 

• A ^ 

DATA 

OUT 

-J 

/ DATA OUT 

V VALID 


TIMING WAVEFORMS 


WRITE CYCLE 




Notes: 



LOW Vqq data retention 
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TYPICAL OPERATING 
CHARACTERISTICS 


•cc ~ '^CC ♦Ta) 



Vql - 'OL (Ta) 



PACKAGE OUTLINE 
juPDBIOI LC 
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NEC 

NEC Microcomputers, Inc. ^pd444 

4K STATIC CMOS RAM 

DESCRIPTION The JUPD444 is a 4K Static CMOS RAM, organized as IK X 4. Its use of CMOS 
technology assures extremely low operating and standby power requirements. 

FEATURES • Compatible with 21 14L 

• Single +5V Supply 

• Fully Static — No Clocks 

• 300 ns Access Time 
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SEC 

/iPD445L 

^PD445L-1 


FULLY DECODED 4096 STATIC CMOS RAM 


DESCRIPTION The )liPD 445L is a very low power 4,096 bit (1024 words by 4 bits) static RAM fabricated 
with NEC's complementary MOS (CMOS) process. It has two chip enable inputs (CEi, 
CE 2 ). Minimum standby current is drawn when CEi is at a high level, while inhibiting 
all address and control line transitions or, unconditionally when CE 2 is at a low level. 

This device ideally meets the low power requirements of battery operated systems and 
battery back-up systems for non-volatility of data. 

The juPD445L uses fully static circuitry requiring no clocking. Output data is read out 
non-destructively by placing a high on the R/W pin and has the same polarity as input 
data. All inputs and outputs are directly TTL compatible. The device has common 
input/output data busses and an OD (Output Disable) pin for use in common I/O bus 
systems. 

The juPD445L is guaranteed to retain data with the power supply voltage as low as 2.0 
volts. 


FEATURES 


• Single -i-5V Power Supply 

• Ideal for Battery Operation 

• Low Standby Power for Data Retention 

• Simple Memory Expansion — Chip Enable Inputs 

• Access Time — 650 ns Max. (/iPD445L) 

450 ns Max. (aiPD445L-1) 

• Directly TTL Compatible — All Inputs and Outputs 

• Common Data Input and Output 

• Static CMOS — No Clocks Refreshing Required 

• 20 Pin Dual- In-Line Plastic Package 


PIN CONFIGURATION 



PIN NAMES 


Ao-Ag 

Address Input 

OD 

Output Disable 

R/W 

Read/Write 

cTi 

Chip Enable 1 

CEg 

Chip Enable 2 

I/O1-I/O4 

Data Input/Output 

Vcc 

Power Supply 

GND 

Ground 


OPERATION MODES 


CEi 

CE2 

OD 

Chip 

Output Mode 

0 

1 

0 

Selected 

Data Out 

0 

1 

1 

High Impedance 

Others 

Non- Selected 
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/tPD445L 


BLOCK DIAGRAM 




Operating Temperature -10°Cto+70°C 

Storage Temperature. -40 C to +125 C 

All Output Voltages ”0.3 to Vcc +0.3 Volts 

All Input Voltages -0.3 to Vqc +0.3 Volts 

Supply Voltage Vqc “0.3 to +7 Volts 

COMMENT: Stress above those listed under "Absolute Maximum Ratings” may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 


Ta = -10 to +70”C; +5V ± 10% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input High Voltage 

V|H 

jEffijl 


Vcc 

■■ 

V 


Input Low Voltage 

V|L 

-0.3 


+ 0.65 

V 


Output High Voltage 

'/OHI 




V 


'^OH2 

+3.5 



V 

lOH = 100 mA 

Output Low Voltage 

VOL 





lOL “ ■'■2.0 mA 

Input Leakage 

Current High 

BB 

■ 

■ 

+ 1.0 

ma 

Vt = Vcc 

Input Leakage 

Current Low 


■ 

■ 

- 1.0 


V| = OV 

Output Leakage 
Current High 

'LOH 

■ 

■ 




Output Leakage 
Current Low 

■lol 

■ 

■ 

- 1.0 


Vq = OV, 

CEi - 2.2V 

Supply Current 

' 

*CC1 

■ 

12 

25 

mA 

Outputs Open 

V| = Vcc except 

CE^ « 0.65V 

Supply Current 

'CC2 

■ 

16 

30 

mA 

Outputs Open 

V| = 2.2V except 
CEi < 0.65V 

Standby Current 

'CCL 

■ 


40 

uA 

V| = 0 to 5.25V 
Except CE2 < 0.2V 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 
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/i.PD445L 


AC CHARACTERISTICS 


READ CYCLE 


Ta = -10°C to +70°C; Vqc = +5V ± 10% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

445L 

445L-1 

MIN 

MAX 

MIN 

MAX 

Read Cycle Time 

tRC 

650 


450 


ns 

Input Voltage Levels 

V = +0.65 to +2. 2V 

Input Rise Time 

20 ns 

Input Fall Time 

20 ns 

Timing Measurement ■ 
Reference Level = 

+1.5V 

Output Load 

ITTL+IOOpF 

Access Time 

tA 


650 


450 

ns 

Chip Enable 
(CE-|) to Output 

tcoi 


600 


400 

ns 

Chip Enable 
(CE 2 ) to Output 

tC02 


700 


500 

ns 

Output Enable 
to Output 

tOD 


350 


250 

ns 

Output Disable 
(OD) to Floating 

tDF 

0 

150 

0 

130 

ns 

Data Output 

Hold Time 

IOHI 

0 


0 


ns 

Chip Disable 
to Floating 

tOH2 



0 


ns 

Address Rise 

and Fall Time 

tr 

tf 



300 

_j 


300 

ns 



For Address change 
during Chip Enabled 


WRITE CYCLE 

Ta = 0°C to +70°C; Vcc = +5V ± 10% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

445L 

445L-1 

MIN 

MAX 

MIN 

MAX 

Write Cycle Time 

^WC 


mi 

450 


ns 

Input Voltage Levels 

V| =+0.65 to +2.2V 

Input Rise Time 

20 ns 

Input Fall Time 

20 ns 

Timing Measurement 

Reference Level = 

+1.5V 

Address Setup 
Time 

tAW 

150 

■ 

130 

■ 

ns 

Chip Enable 
(CE-) ) to Write 

End 



■ 

350 


ns 

Chip Enable 
(CE 2 ) to Write 

End 

tCW2 

550 

1 

350 

■ 

ns 

Data Setup Time 

^DW 

400 


250 ' 

■ 

ns 

Data Hold Time 

tDH 

100 

■ 

50 


ns 

Write Pulse Width 

twp 

400 

■ 

250 


ns 

Address Hold 

Time 

tWR 

50 

■ 

50 

■ 

ns 

Output Disable 
Setup Time 

fDS 

150 

■ 

130 


ns 

Address Rise 
and Fall Time 

■ 

■ 

300 

■ 

300 

ns 

For Address change 
during Chip Enabled 


LOW Vcc data retention 

Ta = -10°C to +70°c 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

^CC fo'' Retention 

Vcc DR 

+2.0 



V 

CE2 < +0.2V 

Data Retention Current 

•CCDR 



40 

mA 

VCCDR = +2.0V 
CE2 < +0.2V 

Chip Deselect Setup Time 

tCDR 

0 



ns 


Chip Deselect Hold Time 

fR 

tRC® 



ns 



Note; (D tRQ = Read Cycle Time 
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NEC Microcomputer 


NEC Microcomputers, Inc. 


SEC 

/LtPD2101AL 

/iiPD2101AL-2 

/4PD2OIOAL-4 


1024 BIT (256 X 4) STATIC MOS RAM 
WITH SEPARATE I/O 


> 

ce 

o 

z 

u 

S 


DESCRIPTION The /L 1 PD 2 IOI AL is a 256 word by 4 bit static random access memory requiring no 
clocks or refreshing. It features high speed, low cost, and simplicity of interfacing. 

It is directly TTL compatible in all respects; inputs, outputs, and a single +5V supply. 
Two chip-enables allow easy selection of an individual package when outputs are 
OR-tied. An output disable is provided so that data inputs and outputs can be tied for 
common I/O systems. The output disable function eliminates the need for bidirectional 
logic in a common I/O system. Output data is the same polarity as input data, and 
readout is non-destructive. 

The AtPD2101 AL family of devices offers access times from 450 ns to 250 ns with a 
typical standby mode power dissipation of only 36 mW, 

The use of NEC's N-channel silicon gate MOS process, with its excellent protection from 
contamination, permits the use of a low cost 22 pin plastic package in providing a high 
performance, high reliability MOS circuit at a most cost effective price level. The 
/iPD2101ALis pin-compatible with thejuPD5101 CMOS static RAM. 


FEATURES • 256 x 4 Organizations to Meet Needs for Small System Memories 

• Access Time — 250 to 450 nsec max 

• Directly TTL Compatible — All Inputs and Output 

• Static MOS — No Clocks or Refreshing Required 

• Simple Memory Expansion — Chip Enable Input 

• Low Standby Power — 36 mW typ. 

• Low Cost Packaging — 22 Pin Plastic Dual-In-Line Configuration 

• Low Operating Power 

• Three-State Output — OR-Tie Capability 

• Output Disable Provided for Ease of Use in Common Data Bus Systems 



PIN NAMES 


Q 

1 

Q 

DATA INPUT 

CE2 

CHIP ENABLE 2 

Aq-A? 

ADDRESS INPUTS 

OD 

OUTPUT DISABLE 

R/W 

READ/WRITE INPUT 

DO T— DO4 

DATA OUTPUT 

CEi 

CHIP ENABLE 1 

Vcc 

POWER (+5V) 


OPERATION MODES 






OUTPUT 

CEi 

CE2 

OD 

CHIP 

MODE 

0 

1 

0 


Data Out 

0 

1 

1 

Selected 

High 

[ 'Others 

No-Selected 

Impedance 
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/iPD2101AL 



DOi 

DO2 

DO3 

DO4 


A5 Ae A7 


Operating Temperature 
Storage Temperature . . 
All Output Voltages 
All Input Voltages . . . 
Supply Voltage Vqq . , 


-10°Cto+70°C 
-65°C to +125°C 
-0.5 to +7 Volts 
-0.5 to +7 Volts 
-0.5 to +7 Volts 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or any 
other conditions above those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

*Ta = 25°C 


Tg = -10°C to +70° C, Vcc = +5V ± 5% 


PARAMETER. 

symbol 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input High Voltage 

V|H 

+2.0 


YCC 

V 


Input Low Voltage 

V|L 

-0.5 


+0.8 

V 


Output High Voltage 

VOH 

+2.4 



V 

Iqh = "■'00 mA 

Output Low Voltage 

VoL 



+0.4 

V 

Iql - ■'■2.1 mA 

■ Input Leakage Current 
High 

•lih 



+10 

mA 

V| = Vcc 

Input Leakage Current 
Low 

'LIL 



-10 

juA 

< 

II 

0 

< 

Output Leakage 

Current High 

'loh 



+10 

juA 

Vq = +2.4V to Vqc 
CE i = +2.0V 

Output Leakage 

Current Low 

'lol 



-10 

mA 

Vq = +0.4V 

CEi = +2.0V 

Power Supply CurretTt 

•cci 



+60 

mA 

Vi = +5.25V 

Iq = 0 mA 

Tg = +25° C ■’ 

Power Supply Current 

'CC2 



+70 

mA 

V| = +5.25V 

Iq = 0 mA 

Tg = -10°C to +70°C 


BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS^ 


DC CHARACTERISTICS 


> 

flC 

o 


I 
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NEC Microcomputer 


/XPD2101AL 


AC CHARACTERISTICS 


READ CYCLE 



Tg = -10°C to +70°C, Vcc = +5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

2101AL-4 

2101AL 

2101AL-2 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Read Cycle Time 

tRC 

450 



350 



250 



ns 

Access Time 

tA 



450 



350 



250 

ns 

Chip Enable to 
Output 

^CO 



180 



150 



130 

ns 

Output Disable 
to Output 

tOD 



150 



' 

130 



120 

ns 

Data Output to 
High Z State 

^DF* 

0 


130 

0 


115 

0 


100 

ns 

Previous Read 

Data Valid After 
Change of Address 

tOH 

40 

1 


40 



40 



ns 


*tDF is respect to the trailing edge of CE-], CE2, or OD, whichever occurs first. 


WRITE CYCLE 

Tg = -10 c to +70 C, Vcc = ■'■5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

2101AL-4 

2101AL 

2101AL-2 


IQ2 


QQ2B 

sa 

0^3 


nmi 

MAX. 

Write Cycle Time 

twc 

450 



350 



250 



ns 

Write Delay 

tAW 

20 



20 



20 



ns 

Chip Enable to 
Write 

^CW 

180 

■ 

■ 

150 


■ 

130 


■ 

ns 

Data Setup Time 

fDW 

180 



150 



130 



ns 

Data Hold Time 

tDH 

0 



0 



0 




Write Pulse Width 

twp 

160 



130 



120 



ns 

Write Recovery 

tWR 

0 



0 



0 



ns 

Output Disable 
Setup 

Ids 

20 


■ 

20 

■ 

■ 

10 

' 

■ 

ns 


Note: OD is a logical 1 for common I/O and "don't care" for separate I/O operation. 


Tg = -10°C to +70°C 

STANDBY 
CHARACTERISTICS 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP© 

MAX. 

Vcc Standby 

VpD 

1.5 



V 


CEf Bias in Standby 

VCES 

2.0 



V 

2.0V < VpD < 5.25V 

VpD 



V 

1.5V < VpD < 2.0V 

Standby Current Drain 

>PD1 


24 

36 

mA 

All Inputs = VpQi =1.5V 

Standby Current Drain 

lpD2 


30 

45 

mA 

All Inputs = VpQ2 ~ 2.0V 

Chip Deselect to 

Standby Time 

fCP 

0 



ns 


Standby Recovery 

Time 

tR 

tRC® 



ns 



Notes: CD Typical values are for Tg = 25° C and nominal supply voltage. 
® tR ~ fRC (Read Cycle Time). 


CAPACITANCE 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input Capacitance 

C|N 



8 

pf 

< 

II 

0 

< 

Output Capacitance 

Gout 



12 

pf 

> 

0 

II 

0 

> 
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/4PD2101AL 

READ CYCLE 



Notes: OD should be tied low for separate I/O operation. 

R/W is high for read operation. 


TIMING WAVEFORMS 


WRITE CYCLE 



twc ► 


ADDRESS ^ 

C ) 

C 



-* few ► 



^1 

CE2 

P 

f 




i 

-1 tew ► 

V 

OD 

(COMMON 1 / 0 } ^ 

DATA 

IN 




1 

fDS 


tDH 


J 

tAW 

\f DATA IN 

n STABLE 

3c:: 

— 

- tpw ■ ■ ^ 

tWR 

R/W 

H 

^\NP ► 

? 

L 



Note: OD is a logical 1 for common I/O and "don't care" for separate I/O operation. 



Notes: 4.75V 

@ 2.0V 

@ 1.5V 



STANDBY WAVEFORMS 



Input Pulse Levels 

Input Pulse Rise and Fall Times .... 
Timing Measurement Reference Level 
Output Load 


+0.8V to +2.0V I AC CONDITIONS OF TEST 

20 ns 

1.5V 

ITTL+IOOpF 
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NEC 

NEC Microcomputers, Inc. /i.PD2i02AL 

/£PD2102AL-2 

/LtPD2102AL-4 

1024 BIT FULLY DECODED STATIC 
MOS RANDOM ACCESS MEMORY 


I 


DESCRIPTION The /iPD2102AL is a 1024 words by one bit static Random Access Memory requiring 
no clocks or refreshing. A family of devices with maximum access times ranging from 
250 ns to 450 ns meet the requirements of microcomputer memory applications where 
speed, low cost and easy interfacing are prime design objectives. 

All /UPD2102AL inputs and outputs are TTL compatible. A single chip-enable (CE) pin 
is provided for selection of an individual device in systems with OR-tied outputs. 

Output data is the same polarity as input data and is nondestructively read out. Only a 
single +5 volt supply is required. In standby mode, with the supply lowered to 1.5 
volts, power dissipation is reduced to 42 mW max. 

The JUPD2102AL family is fabricated using NEC's N-channel MOS silicon gate process, 
providing excellent contamination protection. This process permits the use of a low cost 
plastic package (16 pin) and enables high performance, highly reliable MOS circuits to 
be produced. 


FEATURES • Access Time - mPP 2102AL-2 - 250 ns Max 

jL£PD2102AL -350 ns Max 
JUPD2102AL-4 - 450 ns Max 

• Single -f5 Volts Supply Voltage 

• Directly TTL Compatible — All Inputs and Output 

• Static MOS — No Clocks or Refreshing Required 

• Low Power — Typically 1 50 mW 

• Low Standby Power — 42 mW max 

• Three-State Output — OR-TIE Capability 

• Simple Memory Expansion — Chip Enable Input 

• Fully Decoded — On Chip Address Decode 

• Inputs Protected — All Inputs have Protection against Static Charge 

• Low Cost Packaging — 16 Pin Plastic Dual-In-Line Configuration 


PIN CONFIGURATION 



PIN NAMES 


> 

o 

1 

> 

CO 

Address Inputs 

R/W 

Read/Write 

CE 

Chip Enable 

vcc 

Power (+5V) 


> 

tc 

o 

s 

lU 

s 
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NEC Microcomputer 


^PD2102AL 



Operating Temperature - 10°C to 70°C 

Storage Temperature.. to +125°C 

Voltage On Any Pin -0.5 to +7 Volts CD 


Note: 0 With Respect to Ground 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may Cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability 

*Ta = 25°C 


Tg = -lO'^C to +70’C; '^CC ~ unless otherwise specified. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP0 

MAX 

Input Leakage Current 

ILI 



±10 

HA 

V|M =0to 5.25V 

I/O Leakage Current 

>LOH 



+5 

mA 

CE = 2.0V, Vqu j = 

+2.4V to Vcc 

I/O Leakage Current 

'lol 



-10 

mA 

CE = 2.0V, VouT = 0-4V 

Power Supply 

Current 

'cci 


30 

70 

mA 

All Inputs = 5.25V, Data Out 

Open 

Input "Low" Voltage 

V|L 

-0.5 


+0.8 

V 


Input "High" Voltage 

V|H 

20 


Vcc 

V 


Output "Low" 

Voltage 

VoL 



+0.4 

V 

IqL = 2.1 mA 

Output "High” 

VOH 

2.4 




V 

•oh = -‘'00 ma 


Note: 0 Typical values are for Tg = 25°C and nominal supply voltage 



Tg = 25°C; f = 1 MHz 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 

C|N 


3 

5 

pf 

> 

o 

II 

z 

> 

Output Capacitance 

COUT 


7 

10 

pf 

VouT=0V 


BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


CAPACITANCE 
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AC CHARACTERISTICS 


TIMING WAVEFORMS 


STANDBY 

CHARACTERISTICS 


'READ CYCLE ^PD2102AL 

Tg = — 10°C to +70°C; V^c = +5V ±5% unless otherwise noted 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

2102AL-4 

2102AL 

2102AL-2 

1202] 

[2^1 

I2Q2I 


1203 


Read Cycle 

tRC 





250 

1 

ns 

tx = tf = tf = 1 00 ns 

Cl= 100 pF 

Load = 1 TTL Gate 

Vref = 2.0 or 0.8V 

Access Tinie 

tA 




350 

250 

ns 

Chip Enable to 
Output Time 

tco 


230 


180 

' 130 

' 

ns 

Previous Read 

Data Valid in 

Respect to Address 

^OHl 

40 


40 


40 

' 

ns 

Previous Read toj-|2 

Data Valid in 

Respect to Chip 

Enable i 

0 


0 


0 


ns 


WRITE CYCLE 


Tg = — 10’C to +70'^^C; V^c “ '’’SV t 5% unless otherwise noted 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

2102AL-4 

2102AL 

2102AL-2 

12021 

122^1 



ITTtTI 


Write Cycle 

twc 

450 






ns 

tx = tr = tf = 1 00 ns 

Cl = 100 pF 

Load = 1 TTL Gate 

Vref = 2.0 or 0.8V 

Address to Write 
Setup Time 

tAW 

20 


20 


20 


ns 

Write Pulse Width tyyp 

300 


250 




ns 

Write Recovery 

Time 

tWR 

0 


0 


0 

! 

■ 

Data Setup Time tpyy 

300 


250 


180 


ns 

Data Hold Time i tQn 

0 


0 


|0 



ns 

Chip Enable to ' 

Write Setup Time j 

300 


250 



■ 

ns 


i RESS^ '^ 


READ CYCLE 

tRC ^ 










WRITE CYCLE 



Notes: (X' 2,0 Volts 
(D 0.8 Volts 



Tg - Oto +70 C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Vcc Standby 

VpD 

1,5 



V 


CE Bias in Standby 

VCES 

20 



V 

+2.0V ^ VpD V +5.25V 

VpD 


V j +1.5V 4. VpD < +2.0V 

Standby Current Drain 

IPDI 


14 28 

mA ' All Inputs, VpO] = +1.5 

Standby Current Drain 

lpD2 


18 38 

mA ; All Inputs, VpQ2 = +2.0V 

Chip Deselect to Standby 

Time 

'CP 

0 



ns 


Standby Recovery Time 

'R 

'RC© 



ns 



(T)tRQ ^ Read Cycle Time 
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NEC Microcomputer 



0 4.75V 

0 2.0V 

0 1.5V 


STANDBY MODE 
TIMING WAVEFORM 


POWER SUPPLY CURRENT VS 
AMBIENT TEMPERATURE 


POWER SUPPLY CURRENT VS 
SUPPLY VOLTAGE 


TYPICAL CHARACTERISTICS 



AMBIENT TEMP. Cc) (VOLTS) 

OUTPUT SOURCE CURRENT VS OUTPUT SINK CURRENT VS 


OUTPUT VOLTAGE OUTPUT VOLTAGE 



0 1 2 3 0 - I 2 3 
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NEC Microcomputers, Inc. 


HEC 

^PD2111AL 

/tPD2111AL-2 

^PD2111AL-4 


1024 BIT (256 x 4) STATIC MOS RAM 
WITH COMMON I/O AND OUTPUT DISABLE 


DESCRIPTION TheA/PD2111AL is a 256 words by 4 bits static random access memory fabricated with 
N-channel MOS technology. It uses fully static circuitry and therefore requires no 
clocks or refreshing to operate. The data is read out nondestructively and has the same 
polarity as the input data. Common input/output pins are provided. 

It is directly TTL compatible in all respects: inputs, outputs, and a single +5V supply. 
Separate chip enable (CE) leads allow easy selection of an individual package when 
outputs are OR-tied. 


All members in the jLiPD21 1 1AL family feature a low standby power mode with the 
supply voltage being reduced to +1 .5V. 


FEATURES • 256 Words x 4 Bits Organization 

• Common Data Input and Output 

• Single +5V Supply Voltage 

• Directly TTL Compatible — All Inputs and Outputs 

• Static MOS - No Clocks or Refreshing Required 

• Access Time — 250 ns to 450 ns max. 

• Simple Memory Expansion — Chip Enable Inputs 

• Fully Decoded — On Chip Address Decode 

• Inputs Protected — All Inputs have Protection Against Static Charge 

• Low Cost Packaging — 18 Pin Plastic Dual-1 n-Line Configuration 

• Three-State Output — OR-Tie Capability 

• Low Standby Power 


PIN CONFIGURATION 


A3 

A2 

Al 

Aq 

A5 

Ae 

A? 

GND 

OD 



vcc 

A4 

R/W 

CEi 

I/O4 

I/O3 

I/O2 

l/Oi 

CE2 


PIN NAMES 


Ao - Ay 

Address Inputs 

OD 

Output Disable 

RM' 

Read/Write Input 

CEi 

Chip Enable 1 

CE2 

Chip Enable 2 

I/O1 - I/O4 

Data Input/Output 


OPERATION MODES 


CEi 

CE2 

OD 

Chip Output Status 

0 

1 

0 

Selected 

Data Output 

0 

1 

1 

High Z 

Others 

Unselected 

State 
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/tPD2111AL 



BLOCK DIAGRAM 


Operating Temperature 
Storage Temperature . . 
All Output Voltages . . 
All Input Voltages . . . . 
Supply Voltage Vqc ■ ■ 


-10°Cto+70°C ABSOLUTE MAXIMUM 
-65°Cto+125°C RATINGS*' 

—0.5 to +7 Volts 
—0.5 to +7 Volts 
—0.5 to +7 Volts 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 



Ta = 10 to +70°C; Vcc = +5V ± 5% DC CHARACTERISTICS 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input High Voltage 

VlH 

+2.0 


Vcc 

V 


Input Low Voltage 

V|L 

-0.5 


+0.8 

V 


Output High Voltage 

2111AL-4 

VOH 

+2.4 



V 

•oh = -150 pA 

21 1,1 A L 

2111AL-2 

+2.4 



V 

•oh = -200 juA 

Output Low Voltage 

VOL 



+0.4 

V 

Iql ~ ■*'2.1 mA 

Input Leakage Current High 

•lih 



+10 

juA 

V| = Vcc 

Input Leakage Current Low 

•lil 



-10 

/uA 

> 

o 

II 

> 

Output Leakage Current High 

'loh 



+5 

mA 

Vo = +2.4Vto Vcc 

CE = +2.0V 

Output Leakage Current Low 

'lol 



-10 

mA 



Vq = +0.4V 

CE = +2.0V 

Power Supply Current 

2111AL-4 

•cci 



50 

mA 

V| = +5.25V 

Iq = 0 mA 

Ta = +25° C 

2111AL 

2111AL-2 



55 

mA 

Power Supply Current 

2111AL-4 

•CC2 



60 

mA 

V| = +5.25V 

Iq = 0 mA 

Ta = -10 to +70°C 

2111AL 

2111AL-2 



65 

mA 
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AC 

CHARACTERISTICS 


AC CONDITIONS 
OF TEST 


STANDBY 

CHARACTERISTICS 


/iPD2111AL 


READ CYCLE 


Tg = -10°C to +70° C, Vcc = +5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

2111AL-4 

2111AL 

2111AL-2 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Read Cycle Time 

tRC 

450 



350 



250 



ns 

Access Time 




450 



350 



250 

ns 

Chip Enable to 
Output 

tco 



310 



240 



180 

ns 

Output Disable 
to Output 

tOD 



250 



180 



130 

ns 

Data Output to 
. High Z State 

tDF © 

0 


200 

0 


150 

0 


130 

ns 

Previous Read 

Data Valid After 
Change of Address 

fOH 

40 



40 



40 



ns 


Note: ®tQF is with respect to the trailing edge of CE-) , CE 2 , or OD, whichever occurs first. 


WRITE CYCLE 


Tg = -10°C to +70°C, Vcc = +5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

2111AL-4 

2111AL 

2111AL-2 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Write Cycle Time 

twc 

270 



220 



170 



ns 

Write Delay 

^AW 

20 



20 



20 



ns 

Chip Enable to 
Write 

few 

250 



200 



150 



ns 

Data Setup Time ■ 

IDW 

250 



200 



150 



ns 

Data Hold Time 

^DH 

0 



0 



0 



ns 

Write Pulse Width 

twp 

250 



200 



150 



ns 

Write Recovery 

tWR 

0 



0 



0 



ns 

Output Disable 
Setup 

fDS 

20 



20 



20 



ns 


I 


Note: OD is a logical 1 for common I/O and "don't care" for separate I/O operation. 


Input Pulse Levels +0.8V to +2.0V 

Input Pulse Rise and Fall Times 20 ns 

Timing.Measurement Reference Level 1.5V 

Output Load 1 TTL + 100 pF 

Tg = -10°C to +70°C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP© 

MAX 

^CC Standby 

VpD 

1.5 



V 


CE-] Bias in Standby 

VCES 

2.0 



V 

2.0V < VpD < 5.25V 

VpD 



V 

1.5V < VpQ< 2.0V 

Standby 

Current Drain 

2111AL-4 

>PDr 



36 

mA 

All Inputs = VpQ.j = 1 .5V 

2111AL/AL-2 



38 

Standby 

Current Drain 

2111AL^ 

IPD2 



45 

mA 

All Inputs = VpQ 2 = 2.0V 

2111AL/AL-2 



48 

Chip Deselect to 

Standby Time 

^CP 

0 



ns 


Standby Recovery 

fR 

TRC© 



ns 



Notes: ©Typical values are for Tg = 25°C and nominal supply voltage 
© tR = tRc (Read Cycle Time) 


> 

cc 

o 

s 

III 
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NEC Microcomputer 


/XPD2111AL 


READ CYCLE 


TIMING WAVEFORMS 



Notes: 


O 

© 


OD should be tied low for separate I/O operation. 
R/W is high for read operation. 


WRITE CYCLE 




Note: OD is a logical 1 for common I/O and "don't care" for separate I/O operation. 


YCC 


CE 



OV 


Notes: (T) 4.75V 

(2) 2.0V 

(3) 1.5 V 

@ If the standby voltage (VpQ) is between 5.25V fV^Q Max) 
and 2.0V, then ^ must be held at 2.0V Min (V|h). If the 
standby voltage is less than 2.0V but greater than 1 .5V 
(VpQ Min), then CE and standby voltage: must be at least 
the same value or, if they are different, CE must be the 
more positive of the two. CE may be either of CEi or CE 2 . 


STANDBY WAVEFORMS 
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NEC Microcomputers, Inc. 


HEC 

UPD410 

UPD410-1 

UPD410-2 

itPD410-3 

^PD410-5 


4096 BIT HIGH SPEED STATIC 
MOS RANDOM ACCESS MEMORY 


DESCRIPTION The jliPD 410 is a very high speed 4K bit static random access memory. It is organized 
as 4096 words by 1 bit per word and fabricated using N channel silicon gate MOS 
technology. 

All signals to the device are TTL compatible except for Chip Enable which is standard 
+ 12 Volt MOS level. 

Circuit operation starts with the rising edge- of CE. Data is latched and valid until 
falling edge of CE. Address and Chip Select signals are latched on-chip to simplify 
system timing requirements. 



FEATURES • 4096 Words x 1 Bit Organization 

• Fully Decoded 

• TTL Compatible (except CE) 

• High Speed-Access Time: 80 ns max. 

• Cycle Time: 220 ns min. 

• Static Operation — No Refresh Required 

• Standby Power: 75 mW max. 

• Active Power: 470 mW typ. 

• Supply Voltages; Vqd “ +‘12V, Vqc = “''SV, Vbb = ~5V 

• Address Registers on the Chip 

• Three State Output 

• Standard 22 Pin Ceramic Dual-in-Line Package 

• Pin Compatible with )uPD41 1 and Other 4K Dynamic RAMs 


PIN CONFIGURATION 


vbbC 

1 


22 

IJVss 

A 9 C 

2 


21 

Das 

A 10 C 

3 


20 

3 Ay 

All C 

4 


19 

n A0 

cs C 

5 

mPD 

18 

3 Vdd 

DinC 

6 

410 

17 

3ce 

DqutC 

7 


16 

□ (NO 

AqC 

8 


15 

D A 5 

AlC 

9 


14 

□ a4 

A 2 C 

10 


13 

13 A 3 

Vcc C 

1 1 


12 

□ we 


1600 


Rev/2 
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fi.PD410 


Operating Temperature . 
Storage Temperature 
All Output Voltages . . . 
All Input Voltages ..... 
Supply Voltage Vqd . . . 
Supply Voltage VcQ . . . 
Supply Voltage Vgs • • ■ 
Power Dissipation 

Note; ® Relative to Vbb 



. . O^C to +70°C 
-65°C to +150°C 
-0.3 to +20 Volts® 
-0.3 to +20 Volts® 
-0.3 to +20 Volts® 
-0.3 to +20 Volts® 
-0.3 to +20 Volts® 
T.OW 


COMMENT : Stress above those listed under "Absolute Maximum Rati|igs" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions forextended periods may affect device 
reliability. 


‘Ta = 25°C 

Ta = O^C to 70“C; VpD = 12V i 5%; Vgc " 5V ± 5%; Vbb = -5V t 5%; Vss = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

MAX 

Input Leakage Current 

'Ll 


10 

mA 

V|^ " V|lMIN to 
VihMAX 

CE Input Leakage Current 

'lc 


10 

mA 

V|f\( = V||_cMIN to 
VihcMAX 

Output Leakage Current 

'lo 


10 

fA 

CE - V|LC or 

V|H 

Vq = OV to 5.25V 

Vqq Supply Current 
during CE off 

'ODOFF 


200 

mA 

CE = -1.0V to 0.6V 

Vqd Supply Current 
during CE on 

'□DON 


20 

mA 

CE = V|HC 

Average Vqq 
C urrent 

mPD410 

'ddav 


24 

mA 

Minimum Cycle Time 

mPD410-1 

•doav 


32 

mA 

pPD410-2 

'ddav 


45 

mA 

MPD410-3 

'ddav 


45 

mA 

mPD410-5 

'ddav 


45 

mA 

Vb0 Supply Current 

'bb 


100 

pA 


Vcc Supply Current 
during CE off 

'CCOFF 


15 

mA 

CE = V|LC Of 

CS = V,H 

Average Vqq Current 

'ccav 


21 

mA 

DquT ~ '^'0 '04d 

Input Low Voltage 

V|L 

-1.0 

0.6 

V 


Input High Voltage 

V|H 

2.4 

Vqq+1 

V 


CE Input Low Voltage 

V|LC 

-1.0 

0.6 

V 


CE Input High Voltage 

V|HC 

Vqd-I 

Vqd+I 

V 


Output Low Voltage 

VOL 

0 

0.4 

V 

Iql ■ 3.2 mA 

Output High Voltage 

VOH 

2.4 

Vcc 

V 

'OH 2.0 mA 


Ta = 0°C to 70°C; Vqd = 12V ± 5%; Vcc = 5V ± 5%; Vbb = -5V ± 5%; Vss = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Address Capacitance 

Cad 


4 

6 

PF 

V|N = Vss 

CS Capacitance 

ccs 


4 

6 

PF 

V|N = Vss 

D|n Capacitance 

ClN 


8 

10 

pF 

V|N = Vss 

DoUT Capacitance 

COUT 


5 

7 

pF 

VOUT = Vss 

WE Capacitance 

CWE 


8 

10 

Pf 

> 

II 

Z 

> 

CE Capacitance 

CCE 


18 

27 

pf 

V|N = Vss 


BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 






CAPACITANCE 
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AC CHARACTERISTICS 


Ta = 0 'C to yP^C, Vpo 12V t 5%; Vcc = 5V t 5%: VflB ° -5V t 5%; Vss = OV 




1 LIMITS 





1 410 

1 410-1 

1 410-2 

1 410-3 

1 410-6 


TEST 

PARAMETER 

SYMBOL 

[ MIN 

1 MAX 

1 MIN 

1 MAX 

1 MIN 

1 MAX 

[ MIN 

1 MAX 

1 MIN 

1 MAX 

UNIT 

CONDITIONS 

L 

READ, WRITE AND READ-MODIFY-WRITE 

1 

; Address to CE 

1 Set Up Time 

•AC 

0 


0 


0 


0 


0 


ns 


Address Hold 
Time 

tAH 

90 


70 


50 


50 


50 


ns 


CE Off Time 

»cc 

190 


140 


90 


90 


90 


ns 


; CE Transitior» 
Time 

«T 

0 

40 

0 

40 

0 

40 

0 

40 

0 

40 

ns 


CE off to Output 
High Impedance 
State 

tCF 

1 

0 

90 

0 

90 

1 

0 

90 

0 

90 

0 

90 

ns 


READ 

Cycle Time 

<CY 

440 


330 


220 

1 

220 


220 


ns 

ti" - 10 ns 

1 CE on Time 

'CE 

230 

2000 

170 

2000 

110 

2000 

110 

2000 

no 

2000 

ns 

1 CE Output 
j Delay 

'CO 


190 


140 


90 


80 


70 

ns ' 

Load = 50 pF + ITTL, 
Ref = 2.0 or 0.8V 

i Access 

I Time 

'ACC 


200 


150 


100 


90 


80 

ns 

'ACC " 'AC 
'CO ""T 

; CE to WE 

'WL 

20 


20 


20 


20 


20 


r,s 


I WE to CE on 

'WC 

0 

1 


1 

n 

U 

1 



0 


r,s 

. 

j WRITE I 

j Cycle Time 

'CY 

440 


330 


220 


220 


220 


ns 

Ij = 10 ns 

CE on T ime 

*CE 

230 

2000 

170 

2000 

110 

2000 

*110 

2000 

no 

2000 

ns 


WE to CE off 

'w 

130 


100 


70 


70 


70 


ns 


CE to WE 

'CW 

130 


100 


70 


70 


70 


ns 


1 0||\| to WE 

Set Up 

'ow 

0 


0 


0 


0 


0 


ns 


0|fy Hold Time 

'DH 

60 


40 


20 


20 


20 


ns 


^ Pulse 

Width 

'WP 

130 


100 

1 


70 


70 


70 




1 READ-MOOIFY-WRITE | 

Read-Modify- 
Write (RMW) 
Cycle Time 

'RWC 

560 


420 


280 


280 


280 


ns 

tj - 10 ns 

CE Width 

During RMW 

'CRW 

350 

2000 

260 

2000 

170 

2000 

170 

2000 

170 

2000 

ns 


^ to CE on 

<WC 

0 


0 


0 


0 


0 


ns 


^ to CE off 

'w 

130 


100 


70 


70 


70 


ns 


WE Pulse 

Width 

'WP 

130 


100 


70 


70 


70 


ns 


Dim to^ 

Set Up 

'DW 

0 


0 


0 


0 


0 


ns 


D|m Hold 

Time 

'DH 

60 


40 


20 


20 


20 


ns 


CE to Output 
Delay 

'CO 


190 


140 


90 


80 


70 

ns 

Load = 50pF + ITTL, 
Ref = 2.0 or 0.8V 

Access T ime 

'ACC 


200 




150 




100 




90 




80 


•ACC = 'AC 
' 'CO + 'T 



ITEM 

MILLIMETERS 

INCHES 

A 

27.43 Max. 

1.079 Max. 

B 

1.27 Max. 

0.05 Max. 

C 

2.54 ±0.1 

0.10 

D 

0.42 ±0.1 

0.016 

E 

25.4 ±0.3 

1.0 

F 

1.5 ±0.2 

0.059 

G 

3.5 ±0.3 

0.138 

H 

3.7 ±0.3 

0.145 

I 

4.2 Max. 

0.165 Max. 

J 

5.08 Max. 

0.200 Max. 

K 

10.16 ±0.15 

0.400 

L 

9.1 ±0.2 

0.358 

M 

0.25 ± 0.05 

0.009 


PACKAGE OUTLINE 
/iPD410D 



M 


)2 
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READ-MODI FY-WRITE CYCLE 


CE 


ADDRESS 
AND CS 


D|N 


Dqut 



(2) VihMIN is the reference level for measuring timing of the addresses, 
CS,WEandO|N. 

® VilMAX is the reference level for measuring timing of the addresses, 
CS, WE and D|i\|. 

© '/SS 2.0V is the reference level for measuring timing of DoUT- 
® 0.8V is the reference level for measuring timing of DoUT- 

(Z) Wl must be at V|H until end of tcO- 


V|HC 


V|LC 

V|H 

V|L 

V|H 

V|L 

V|H 

V|L 

Vqh 

VOL 


TIMING WAVEFORMS 



SP410-9-78-GY-CAT 
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NEC 

NEC Microcomputers, Inc. aPD2ii4L i 

^PD2114L-2 



4096 BIT (1024 x 4 BITS) STATIC RAM 

DESCRIPTION The NEC iuPD21 14L is a 4096 bit static Random Access Memory organized as 1024 
words by 4 bits using N-channel Silicon-gate MOS technology. It uses fully DC stable 
(static) circuitry throughout, in both the array and the decoding, and therefore requires 
no clocks or refreshing to operate and simplify system design. The data is read out 
nondestructively and has the same polarity as the input data. Common input/output 
pins are provided. 

The /iPD2114L is designed for memory applications where high performance, low cost, 
large bit storage, and simple interfacing are important design objectives. The iLtPD21 14L 
is placed in an 18-pin package for the highest possible density. 

It is directly TTL compatible in all respects: inputs, outputs, and a single +5V supply. 

A separate Chip Select (CS) lead allows easy selection of an individual package when 
outputs are OR-Tied. 

FEATURES • Access Time: Selection from 250-450 ns 

• Single +5 Volt Supply 

• Directly TTL Compatible — All Inputs and Outputs 

• Completely Static — No Clock or Timing Strobe Required 

• Low Operating Power — Typically 0.06 mW/Bit 

• Identical Cycle and Access Times 

• Common Data Input and Output using Three-State Output 

• High Density 18-pin Plastic and Ceramic Packages 

• Replacement for 21 14L and Equivalent Devices 


PIN CONFIGURATION 

As 

A4 

As 

Aq 

Al 

As 

CS 

GND 



PIN NAMES 


■Ao-Ag 

Address Inputs 

WE 

Write Enable 


Chip Select 

1 / 01 - 1/04 

Data Input/Output 

Vcc 

Power (-1-5 V) 

1 

,GND 

Ground 
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BLOCK DIAGRAM 


Operating Temperature . . -10°Cto+80°C ABSOLUTE MAXIMUM 

Storage Temperature -65°C to +150°C RATINGS* 

Voltage on any Pin -0.5 to +7 Volts © 

Power Dissipation 1 Watt 


Note: © With respect to ground. 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 

Ta = 25 C; f = 1 .0 MHz 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input/Output Capacitance 

C|/0 



12 

Pf 

V|/o = 0V 

Input Capacitance 

C|N 



5 

Pf 

> 

o 

11 

> 


Tg = 0°C to 70^ C; V^q = +5V ± 10% unless otherwise noted. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Load Current 
(All Input Pins) 

'Ll 



10 

mA 

V,|^ = 0 to 5.5V 

I/O Leakage 

Current 

'lo 



10 

mA 

CS=2V,V|/Q = 0.4Vto V^^ 

Power Supply 

Current 

'cci 



65 

mA 

V|^ = 5.5V, '|/o = 0 mA, 

T = 25° C 
a 

Power Supply 

Current 

'CC2 



70 

mA 

V|^ = 5.5V,l,/Q=0mA, 

T = 0°C 
a 

Input Low Voltage 

'^IL 

-0.5 


0.8 

V 


Input High Voltage 

^IH 

2.0 


6.0 

V 


Output Low Current 

'OL 

3.2 



mA 

Vo L = 0.4 V 

Output High 

Current 

'oh 




-1.0 

mA 

Voh = 2.4V, V^c = 4.75V 

■Voh = 2.2V, V^^ = 4.5V 


CAPACITANCE 


DC CHARACTERISTICS 
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/IPD2114L 


AC CHARACTERISTICS 


TIMING WAVEFORMS 



T3 = 0°C to +70"^C: Vqc ~ ■*■5'''^ - 10%, unless otherwise noted. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

2114L 



2114L 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

READ CYCLE 

Read Cycle Time 

IRC 

250 


300 


450 


ns 

tj = tr ■- tf = 10 ns 
Cl = 100 ph 

Load = 1 TTL gate 

Input Levels = 0.8 

and 2.0V 

Vref = 1-5V 

Access Time 

1A 


250 


300 


450 

ns 

Chip'Selection 

to Output Valid 

ICO 


80 


100 


120 

ns 

Chip Selection 

to Output Active 

1CX 

20 


20 


20 


ns 

Output 3-State 

from Deselection 

lOTD 


70 


80 


100 

ns 

Output Hold from 

Address Change* 

lOH.A 

50 


50 


50 


ns 

j WRITE CYCLE 

Write Cycle Time 

iwc 

250 


300 


450 


ns 

tj = tr •= tf - 1 0 ns 

Cl = 100 pF 

Load - 1 TTL gate 

Input Levels 0.8 

and 2.0V 

Vref - 1;5V 

Write Time 

tw 

120 


150 


200 


ns 

Write Release 

Time 

iWR 

0 


0 


0 


ns 

Output 3-State 

from Write 

lOTW 


70 


80 


100 

ns 

Data to Write 

Time Overlap 

iDW 

120 


150 


200 


ns 

Data Hold from 

Write Time 

IDH 

0 


0 


0 


ns 

Address to Write 

Setup Time 

lAW 

0 


0 


0 



ns 


READ CYCLE ® 



^ tRC 

tA^ 



ADDRESS 

/ 

— ) 

/ 

V ' 


1 1 





C-. 




^ tco 


tOTI 

tOHA 

hH 

\ 

^ 


( 






) 


WRITE CYCLE 



tyyc 


ADDRESS ^ 

( ) 

V 



^ J 



'WR 

“ \\\v 


77Ti 

7///////// 



lw@ ► 



WE 

lAW ► 

\\v 


7/// 

1 

AXVV 

^ IQTW 


n/nnin 

fill) 


»DH 



Ij 






Notes: (?) WE is high for Read Cycle 

@ tyv is measured from the latter of CS or WE going low to 
the earlier of CS or WE going high. 
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/XPD2114L 


PACKAGE OUTLINES 
/IPD2114LC/D 




JLIPD2114LC (Plastic) 


ITEM 

MILLIMETERS 

INCHES 

A 

23.2 MAX. 

0.91 MAX. 

B 

1.44 

0.05S 

C 

2.54 

0.1 

D 

0.45 

0.02 

E 

20.32 

0.8 

F 

1.2 

0.06 

G 

2.5 MIN. 

0.1 MIN. 

H 

0.5 MIN. 

0.02 MIN. 

I 

4.6 MAX. 

0.18 MAX. 

J 

5.1 MAX. 

0.2 MAX. 

K 

7.62 

0.3 

L 

6.7 

0.26 

M 

0.25 

0.01 





/iPD2114LD (Cerdip) 


ITEM 

MILLIMETERS 

INCHES 

A 

23.2 MAX. 

0.91 MAX. 

B 

1.44 

0.055 

C 

2.54 

0.1 

D 

0.45 

0.02 

E 

20.32 

0.8 

F 

1.2 

0.06 

G 

2.5 MIN. 

0.1 MIN. 

H 

0.5 MIN. 

0.02 MIN. 

I 

4.6 MAX. 

0.18 MAX. 

J 

5.1 MAX. 

0.2 MAX. 

K 

7.62 

0.3 

L 

. 6.7 

0.26 

M 

0.25 

0.01 


16 (^ 
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SEC 

/1.PD2147 

/i.PD2147-3 



4096 BIT HIGH SPEED STATIC RAM 


DESCRIPTION The/iPD2147 is a very high speed, fully static, NMOS RAM, organized as 4096 x 1. It 
is available in an 18 pin dual'irvline package. 

FEATURES • Extremely High Speed, -55 ns (juPD2147-3) 

• Single +5V Supply 


• Fully Static — No Clocking Required 

• Automatic Power-Down 

• Fully TTL Compatible 


PIN CONFIGURATION 
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SEC 


/1PD4104-30 

/1PD4104-32 

/1PD4104-33 

/4PD4104-35 

/1PD4104-36 



4096 X 1 STATIC NMOS RAM 


Df SCR IPTION The iuPD4104 is a high performance 4K static RAM. Organized as 4096 x 1, it uses a 

combination of static storage cells with dynamic input/output circuitry to achieve high 
speed and low power in the same device. Utilizing NMOS technology, the juPD4104 is 
fully TTL compatible and operates with a single +5V ±10% supply. 



FEATURES 


• Fast Access Time — 85 ns ()uPD4 104-36) 

• Very Low Stand-By Power — 25 mW Max. 

• Low Vcc Data Retention Mode to ±3 Volts 

• Single ±5V ± 10% Supply 

• Fully TTL Compatible 

• Available in 18 Pin Plastic and Ceramic Dual-in-Line Packages 

• 5 Performance Ranges: 



ACCESS TIME 

R/W CYCLE 

SUPPLY CURRENT 

ACTIVE 

STANDBY 

pPD41 04-30 

300 ns 

460 ns 

21 mA 

5 mA 

pPD4 104-32 

200 ns 

310 ns 

21 mA 

5 mA 

pPD4 104-33 

1 50 ns 

260 ns 

40 mA 

5 mA 

/iPD41 04-35 

120 ns 

230 ns 

40 mA 

5 mA 

AiPD4 104-36 

85 ns 

180 ns 

40 mA 

5 mA 


PIN CONFIGURATION 



PIN NAMES 


Aq-Aii 

Address Inputs 


Chip Enable 

D|N 

Data Input 

Dout 

Data Output 

Vss 

Ground 

Vcc 

Power (-t5V) 

We 

Write Enable 
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BLOCK DIAGRAM 


Operating Temperature 0°C to +70°C 

Storage Temperature (Plastic Package) -55°C to +125°C 

(Ceramic Package) -65°C to +150°C 

Voltage on Any Pin - 1 to +7 Volts ® 

Power Dissipation 1 Watt 

Short Circuit Output Current 50 mA 

Note: Q) Relative to Vss 

COMMENT. Stress above those listed under "Absolute Maximum Ratings" rhay cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these Or 
any other conditiorrs above those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions- for extended periods may affect device 
reliobility 

■Ta--25'C 


ABSOLUTE MAXIMUM 
RATINGS" 


Tg = 0°C to -r70°C; Vcc = +5V ± 10% 


1 



LIMITS 


TEST 

PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

Supply Voltage 

Vcc 

4.5 


5.5 

V 

All Voltages 

Supply Voltage 

Vss 

0 


0 

V 

Referenced 

Logic "1" Voltage All Inputs 

V|H 

2.2 


7.0 

V 

to Vss 

Logic "0" Voltage All Inputs 

V|L 

-1.0 


0.8 

V 


Average Vqq Power 

4104-30,4104-32 

'cci 



21 

mA 


Supply Current 

41 04-33, 4104-35, 41 04-36 

'cci 



40 

mA 


Standby Vqq Power Supply Current 

>CC2 



5 

mA 

® 

Input Leakage Current (Any Input) 

Ml 

-10 , 


10 

pA 


Output Leakage Current 

•OL 

-10 


10 

pA 


Output Logic "1" Voltage IquT = “500 mA 

VOH 

2.4 



V 


Output Logic "0" Voltage IqlIT “ 5 mA 

VOL 



0.4 

V 



DC CHARACTERISTICS© 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 

C|N 


4 

6 

PF 


Output Capacitance 

Cqut 


6 

7 

pF 



CAPACITANCE® 


Notes: (?) All voltages referenced to Vss- 

(D ICCI is related to precharge and cycle times. Guaranteed maximum values for lcci niay 
be calculated by: 





•CCI Inns] = (5tp + 13 (tc — tp) + 3420) -f tc 

where tp and tc are expressed in nanoseconds. Equation is referenced to the -3 device, 
other devices derate to the same curve. 

(3) Output is disabled (open circuit), CE is at logic 1. 

(4) All device pins at 0 volts except pin under test at 0 < V ||\) < 5.5 volts. 

OV < V OUT +5.5V. 

@ During power up, CE and WE must be at V||_| for minimum of 2 ms after Vcc reaches 
4.5V, before a valid memory cycle can be accomplished. 

^ ' 

{ 7 ) Effective capacitance calculated from the equation C = I with AV equal to 3V and 
Vcc nominal. 
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/ 1 PD 4104 


AC CHARACTERISTICS® @ ;a = o°cto47o-c;vcc-^5v.^.@ 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

4104-30 

4104-32 

4104-33 

4104-35 

4104-36 

MIN 

MAX 

MIN 

MAX 

MIN 1 MAX 

MIN 1 MAX 

MIN ^ 

MAX 

Read or Write Cycle Time 

»c 

460 


310 


260 1 

230 ; 

180 


ns 

® 

Random Access 

^AC 


300 


200 

1 150 


120 


85 

ns I (3) 

Chip Enable Pulse Width 

'CE 

300 

10,000 

200 

10,000 

150 

10,000 

120 

10,000 

85 

10,000 

ns 


Chip Enable Precharge Time 

tP 

150 


100 


100 


100 


85 


ns 


Address Hold Time 

'AH 

165 


1 10 


95 


75 


60 


ns 


Address Set-Up Time 

tAS 

0 


0 


0 


0 


0 


ns 


Output Buffer Turn-Off Delay 

'OFF 

0 

75 

0 

50 







ns 

® 

Read Command Set-Up Time 

'RS 

0 


0 


0 


0 


0 


ns . 

@ 

Write Enable Set-Up Time 

IWS 

- 20 


- 20 


0 


0 


0 


ns 

® 

Data Input Hold Time 
Referenced to CE 

'DHC 











ns 


Data Input, Hold Time 
Referenced to WE 

'dih 

25 


25 


20 

1 

20 


20 


ns 


Write Enabled Pulse Width 

tww 

90 


60 


55 : 

50 


45 


ns 


Modify Time 

'MOD 

0 

10,000 

0 

10,000 

0 

10,000 

0 

10,000 

0 

10,000 

ns 

® 

WE to CE Precharge Lead Time 

IWPL 

105 


70 


65 


60 


55 


ns 

® 

Data Input Set-Up Time 

'OS 

0 


0 


0 


0 


0 


ns 


Write Enable Hdd Time 

'WH 

225 


150 


115 


90 


65 


ns 


Transition Time 

'T 

5 

50 

5 

50 

5 

50 

5 

50 

5 

50 

ns 


Read-Modify-Write Cycle Time 

'RMW 

565 


380 


325 


290 


235 





Notes: (T) 

(D 

( 3 ) 

@ 

© 


All voltages referenced to V5S- 

During power up. CE and WE nnust be at Vm for minimum 
of 2 ms after Vqq reaches 4.5V, before a valid memory 
cycle can be accomplished. 

Measured with load circuit equivalent to 2 TTL loads and 
CL = lOOpF. 

If WE follows CE by more than t\/ys then data out may 
not remain open circuited. 

Determined by user. Total cycle time cannot exceed 
max. 


(6) Data-in set-up time is referenced to the later of the two falling 
clock edges CE or WE, 

@ AC measurements assume tj = 5 ns. Timing points are taken as 
V|L = 0.8V and V|h = 2.2V on the inputs and Vql ^ 0.4V and 
Vqh - 2.4V on the output waveform, 

® 'C ' 'CE + tp + 2 tj. 

@ The true level of the output in the open circuit condition will 
be determined totally by output load conditions. The output 
is guaranteed to be open circuit within tQFF* 

® 'RMW = 'AC + 'WPL + 'P + 3 tj + tMOO- 



STANDBY 

CHARACTERISTICS 


Tg - O'^C to +70‘'C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

4104-E 

4104 

4104-1 

4104-2 

4104-3 








fJIQQI 


0^3 

VcC Standby 

VPD 

El 










B 


Standby Current 

•pD 


3.3 


3.3 






J 




Power Supply Fall Time 

Tf 

10^ 



IB 


BH 

Bl 

hb 

^B 

IB 

B 


Power Supply Rise Time 

Tr 


■■1 


■■ 

Bll 

HI 

Bl 



BB 


BBmri 

Chip Enable Pulse CE Width 

TcE 



10^ 


n 

BB! 

^B 

BBI 

B 

^B 

B 


Chip Enable Precharge To 
Power Dowr^ Time 

TPPD 



100 






i 

B 

B 

^Bl 

"1" Level CE Min Level 

V|H 

IQI 










V 


Standby Recovery Time 

TrC 


1 










B 



TIMING WAVEFORMS 


POWER DOWN 
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/tPD4104 

OPER ATIONAL READ CYCLE 

DESCRIPTION selection of one of the possible 4096 bits is made by virtue of the 12 address bits 
presented at the inputs. These are latched into the chip by the negative going edge of 
chip enable (CE). If the write enable (WE) input is held at a high level (V|h) while the 
CE input is clocked to a low level (V||_), a read operation will be performed. At the 
access time (tAC)» valid data will appear at the output. Since the output is unlatched 
by a positive transition of CE, it will be in the high impedance state from the previous 
cycle until the access time. It will go to the high impedance state again at the end of the 
current cycle when CE goes high. 

The address lines may be set up for the next cycle any time after the address hold time 
has been satisfied for the current cycle. 

WRITE CYCLE 

Data to be written into a selected cell is latched into the chip by the later negative 
transition of CE or WE. If WE is brought low before CE, the cycle is an ■'Early Write" 
cycle, and data will be latched by Cl. If CE is brought low before WE, as in a Read- 
Modi fy-Write cycle, then data will be latched by WE. Two independent timing 
parameters must be satisfied for the data-in hold time; tp|-|| and tp|-|p. When the 
cycle is a R/W or R-M-W, tpHC will be automatically satisfied. For a write cycle, both 
parameters must be paid attention to. 

If the cycle is an "Early Write" cycle, the output will remain in the high impedance 
state. For a Read-Modify-Write cycle; the output will be active for the Modify and 
Write portions of the memory cycle until CE goes high. If WE is brought low after CE 
but before the access time, the state of the output will be undefined. The desired data 
will be written into the cell if data-in is valid on the leading edge of WE, tp^i and 
tpHC satisfied, and WE occurs prior to CE going high by at least the minimum lead 
time (twPL)- 

READ-MODIFY-WRITE 

Read and Write cycles can be combined to allow reading of a selected location and then 
modifying that data within the same memory cycle. Data is read at the access time and 
modified during a period defined by the user. New data is written between WE low and 
the positive transition of CE. Data out will remain valid until the rising edge of CE. A 
minimum R-M-W cycle time can be calculated by tR|viv\/ = tAC I^MOD tWPL + tp + 

3 tj; where tpMW 's the cycle time, tAC <s the access time, tMOD 's the user defined 
modify time, twPL 'S the WE to CE lead time, tp is the CE high time, and tj is one 
transition time. 

POWER DOWN MODE 

In power down, data may be retained indefinitely by maintaining Vqq at +3V. 
However, prior to N/pc going below Vqq minimum (<4.5V) CE must be taken high 
(V|n = 2.2V) and held for a minimum time period tppp and maintained at V||-| for 
the entire standby period. After power is returned to Vpc min or above, CE must be 
held high for a minimum of tpp in order that the device may operate properly. See 
power down waveforms herein. Any active cycle in progress prior to power down must 
be completed so that tQE min is not violated. 
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PACKAGE OUTLINES 
MPD4104C/D 




Plastic 


ITEM 

MILLIMETERS 

INCHES 

A 

23.2 MAX. 

0.91 MAX. 

B 

1.44 

0.055 

C 

2.54 

0.1 

D 

0.45 

0.02 

E 

20.32 

0.8 

F 

1.2 

0.06 

G 

2.5 MIN. 

0.1 MIN. 

H 

0.5 MIN. 

0.02 MIN. 

I 

4.6 MAX. 

0.18 MAX. 

J 

5.1 MAX. 

0.2 MAX. 

K 

7.62 

0.3 

L 

6.7 

0.26 

M 

0.25 

0.01 




Cerdip 


ITEM 

MILLIMETERS 

INCHES 

A 

23.2 MAX. 

0.91 MAX. 

8 

1.44 

0.055 

C 

2.54 

0.1 

D 

0.45 

0.02 

E 

20.32 

0.8 

F 

1.2 

0.06 

G 

2.5 MIN. 

0.1 MIN. 

H 

0.5 MIN. 

0.02 MIN. 

I 

4.6 MAX. 

0.18 MAX. 

J 

5.1 MAX. 

0.2 MAX. 

K 

7.62 

0.3 

L 

6.7 

0.26 

M 

0.25 

0.01 



SP4104-9-7&-GY-CAT 
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NEC Microcomputer 


NEC 

NEC Microcomputers, Inc. ^PDOloe 

SliliH 


8K BIT STATIC RAM 


DESCRIPTION The NEC/LtPD8108 is a very high speed 8192 bit static RAM. Organized as IK x 8, it 
features a 22 pin dual-in-line package, full TTL compatibility, and a single +5V supply. 


FEATURES * 1024 x 8-Bit Organization 

• Very Fast Access Time: 85/100/1 50/200 ns 

• Single +5V Power Supply 

• N-Channel Silicon Gate E/D Process 

• 6-Device Static Cell 

• Three State Common I/O 

• Compatible with 8308 and Equivalent Devices 

• Available in a 24 Pin Dual-in-Line Package 



NC: No Connection 
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NEC 

/tPD2716 

HliBH 


16K ULTRAVIOLET ERASABLE PROM 


‘ DESCRIPTION The /iPD2716 is a 16,384-bit Ultraviolet Erasable and Electrically Programmable Read 
Only Memory. Organized as 2048 words x 8 bits, it operates from a single +5 volt power 
supply, making it ideal for microprocessor applications. It is pin-for-pin compatible 
with the /iPD2316E, allowing economical changeover to a masked ROM for production 
quantities. 

The ^PD271 6 features fast, simple, one pulse programming, controlled by TTL level 
signals. Total programming time for all 16,384 bits is only 100 seconds. 

FEATURES • Access Time — 450 ns Max 

• 2048 Words x 8 Bits Organization 

• Single +5V Supply 

• Pin Compatible with juPD2316E Masked ROM 

• Fast Programming 

• TTL Level Controls for Reading and Programming 

• Available in a 24 Pin Ceramic Package 


PIN CONFIGURATION 


A? 

Ae 

A5 

A4 

A3 

A2 

Ai 

Aq 

00 

01 

02 
GND 



MODE SELECTION 
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/APD2716 

DATA OUTPUTS 


Vcc O : ^ 0o-07 



Operating Temperature 

Storage Temperature 

All Input Voltages 

All Output Voltages 

Supply Current Vpp 

Notes: O With Respect to Ground. 

d) With Respect to Ground During Program, 


-10°Cto+80°C 

-65°Cto+125°C 

. . +6 to -0.3 Volts© 

. . +6 to -0.3 Volts® 
+26.5 to -0.3 Volts® 


COMMENT; Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25° C 


Ta= 25°C;f = 1 MHz 


Note: © This parameter is only sampled and is not 100% tested. 

The recommended erasure procedure is to illuminate the window with a ultraviolet 
lamp which has a wavelength of 2537 angstroms (A). The distance should be one inch 
from the window to the lamp. Erasure time will be from 19 to 45 minutes depending 
on the type of ultraviolet lamp. The amount of time required can be expressed as the 
total amount of ultraviolet energy incident to the window, expressed in watt-seconds 
per square centimeter. The/iPD2716 requires an integrated dosage (ultraviolet intensity 
X exposure time) of 15 watt-seconds/cm2. This erase energy includes sufficient guard- 
band to ensure complete erasure of all bits. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 

C|N 


4 

6 

pF 

V|N = 0V 

Output Capacitance 

Gout 


8 

12 

pF 

VOUT = OV 
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BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS" 


CAPACITANCE 0 


ERASURE OPERATION 
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READ OPERATION 
DC CHARACTERISTICS 


AC CHARACTERISTICS 


TIMING WAVEFORMS© 


/14PD2716 


Ta = to +70 C; Vcc = 5V ± 5%; ® (D ; Vpp = VcC ± 0.6V<3) 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST. 

CONDITIONS 

MIN 

TYP@ 

MAX 

Input Load Current 

'Ll 



10 

mA 

V|N = 5.25V 

Output Leakage Current 

•lo 



10 

pA 

VOUT = 5.25V 

Vpp Current 

Ippi @ 



12 

mA 

Vpp = 5.85V 

Vcc Current (Standby) 

•cci ® 


10 

25 

mA 

CE = V|h,01 = V|l 

Vcc Current (Active) 

\CC2® 


57 

100 

mA 

CE = CE = ViL 

Input Low Voltage 

V|L 

-0.1 


0.8 

V 


Input High Voltage 

V|H 

2.0 


Vcc + 1 

V 


Output Low Voltage 

VoL 



0.45 

V 

•OL = 2.1 mA 

Output High Voltage 

VOH 

2.2 



V 

•OH = -400 #tA 


Tg = O’C to +70- C; Vcc = 5V J 5% @ @ ; Vpp = Vcc ^ 0-6V ® 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST ® 
CONDITIONS 

MIN 

TYP@ 

MAX 

Address to Output Delay 

tACC 



450 

ns 

CE = OE = V|L 

CE to Output Delay 

tCE 



450 

ns 

OE = V|L 

Output Enable to Output Delay 

<OE 



140 

ns 

CE = V|l 

Output Enable High to Output Float 

*DF 

0 


100 

ns 

V|L 

Address to Output Hold 

tDH 

0 



ns 

o| 

ml 

ml 

< 

r 


Notes: (J) Vcc nnust be applied simultaneously or before Vpp and removed simultaneously or 
after Vpp. 

@ Vpp may be connected directly to Vqc except during programming. The supply 
current would then be the sum of ICC and Ippi- 

( 3 ) The tolerance of 0.6V allows the use of a driver circuit for switching the Vpp 
supply pin from Vqc <0 '"ead to 25V for programming. 

® Typical values are for Ta = 25“C and nominal supply voltages. 

( 5 ) This parameter is only sampled and is not 100% tested. 

® AC Test Conditions: Output Load: 1 TTL gate and Cl = 100 pF 
Input Rise and Fall Times: <20 ns 
Input Pulse Levels; 0.8V to 2.2V 
Timing Measurement Reference Level: 

Inputs: 1Vand2V 

Outputs; 0.8V and 2V 



Notes: (T) OE may be delayed up to t^cc ~ *OE after the falling edge of CE without Impact on t/^cc- 
^ tQp is specified from OE or CE, whichever occurs first. 
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EMORY 


/tPD2716 

Initially, and after each erasure, all bits of the /,(PD2716 are in the "1" state. Information is introduced by 
selectively programming "0" into the desired bit locations. A programmed "0" can only h.’ changed to a "1" 
by UV erasure. 

The mPD 2716 is programmed by applying a 50 ms, TTL programming pulse to the CE/PGM pin with the CE 
input high and the Vpp supply at 2b\J ± 1 V. Any location may be programmed at any time — either 
individually, sequentially, or randomly. The programming time for a single bit is only 50 ms and for all bits 
is approximately 100 seconds for the juPD2716. 

CAUTION; The VCC '^PP supplied must be sequenced on and off such that Vcc 'S applied simultane- 
ously or before Vpp and removed simultaneously or after Vpp to prevent damage to the /jPD 2716. The 
maximum allowable voltage during programming which may be applied to the Vpp with respect to ground is 
-t-26V. Care must be taken when switching the Vpp supply to prevent overshoot exceeding the 26V maximum 
specification. For convenience in programrrfing, the ^iPD2716 may be verified with the Vpp supply at 25V ± 

1 V. During normal read operation, however, Vpp must be at VqC' 


0 

4-« 

3 

Q. 


E 

o 

o 

o 

o 


O 

LU 

z 


Ta = 25'’C -t 5 C: Vcc ^ 5V + 5% (D ; Vpp = 25V ± 1 V (D ® 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

— 

TYP 

MAX 

Input Current (for Any Input) 

ILI 



10 

aa 

V|N = 5.25V /0. 45 

Vpp Supply Current 

IPPI 



12 

mA 

CE/PGM = V|l 

Vpp Supply Current During 
Programming Pulse 

!pp2 



30 

mA 

CE/PGM = ViH 

Vcc Supply Current 

'cc ■ 



100 

mA 


Input Low Level 

V|L 

-0.1 


0.8 

V 


Input High Level 

V|H 

2.0 


Vcc+ 1 

V 



Ta = 25°C ± 5°C; Vgc= 5V ± 5%®; Vpp= 25V ± IV (D ® 


PARAMETER 

SYMBOL 

LIMITS 

UNITS 

TEST 

CONDITIONS® 

MIN 

TYP 

MAX 

Address Setup Time 

IAS 

2 



PS 


OE Setup Time 

tOES 

2 



PS 


Data Setup Time 

tos 

2 



PS 


Address Hold Time 

tAH 

2 



PS 


OFHoldTime 

tOEH 

2 



PS 


Data Hold Time 

tDH 

2 



PS 


Output Enable to Output Float Delay 

CDF 

0 



120 

ns 

CE/PGM = V|L 

Output Enable to Output Delay 

tOE 



120 

ns 

CE/PGM = V|L 

Program Pulse Width 

tpw 

45 

50 

55 

ms 


Program Pulse Rise Time 

tPRT 

5 



ns 


Program Pulse Fall Time 

tPFT 

5 



ns 



Notes; (J) NEC Microcomputer's standard product warranty applies only to devices programmed 
to specifications described herein. 


@ Vcc must be applied simultaneously or before Vpp and removed simultaneously or 
after Vpp. TheiUPD2716 must not be inserted into or removed from a board with Vpp 
at 25 ± IV to prevent damage to the device. 

® The maximum allowable voltage which may be applied to the Vpp pin during pro- 
gramming is -r26V. Care must be taken when switchirvg the Vpp supply to prevent 
overshoot exceeding this 26V maximum specification. 

® AC Test Conditions; 




Vcc 

Vpp 

Input Rise and Fall Times (10% to 90%) 


5V ± 5% 
25V ± IV 
. . 20 ns 


Input Pulse Levels 0.8V to 2.2V 

Input Timing Reference Level IV and 2V 

Output Timing Reference Level . .0.8V and 2V 



PROGRAMMING 

OPERATION 


DC CHARACTERISTICS 0 


AC CHARACTERISTICS © 


TIMING WAVEFORM 


SP2716-9-78-GY-CAT 
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DESCRIPTION 


FEATURES 


PIN CONFIGURATION 


Inc. 


SEC 

fiPB405-E 

/tPB425 

fi.PB425-E 


4096-BIT BIPOLAR TTL PROGRAMMABLE 
READ ONLY MEMORY 


The /iPB405 and /LtPB425 are highi speed, electrically programmable, fully decoded 
4096-bit TTL read only memories. On-chip address decoding, four chip enable inputs'* 
and open-collector outputs allow easy expansion of memory capacity. The /liPB 405 
and /xPB425 are fabricated with logic level zero (low); logic level one (high) can be 
electrically programmed into the selected bit locations. The same address inputs are 
used for both programming and reading. 


• 512 Words X 8 Bits Organization (Fully Decoded) 

• TTL Interface 

• Fast Read Access Time; 70 ns max, (jliPB425) 

• Medium Power Consumption; 600 mW TYP. 

• Four Chip Enable Inputs for Memory Expansion 

• Open-Collector Outputs (/xPB405)/Three-State Outputs (/iPB425) 

• Ceramic 24-Lead Dual In-Line Package 

• Fast Programming Time; 200 ^ts/bit TYP. 

• Compatibility with; Intersil's IM5605/5625 (both in programming and as a ROM), 
Harris' HPROM HM-7640/7641 and Equivalent Devices (as a ROM). 

• A.I 


Ay 

Ae 
A5 
A4 
A3 

A2 
Al 

Ao 

Of 

02 

03 

GND 

NC; No Connection 


.M. (Avalanche Induced Migration) Technology 


P Vcc 
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NEC Microcomputer 


^PB405/425 

Chip Enable logic is defined by: 


CE^ 

CE 2 

CEs 

CE 4 

CE' 

0 

0 

1 

1 

0 

All other combinations 

1 


Where: CE' = 0 denotes chip selected 
CE' = 1 denotes chip deselected 


Programming 

A logic one can be permanently programmed into a selected bit location in accordance 
with the programming procedures specified. First, the desired word is selected by the 
eight TTL address inputs. The four Chip Enable inputs must be set so that CE' is a 
logical one. Secondly, a train of high current programming pulses is applied to the 
desired output. After the sensed voltage indicates that the selected bit is in the logic 
one state, an additional pulse train is applied, and programming is complete. 



Reading 

To read the memory, the four Chip Enable inputs must be set so that CE' is a logical 
zero. The outputs then correspond to the data programmed in the selected words. 
When the four Chip Enable inputs are set so that CE' becomes a logical one, all the 
outputs will be high (floating). 



Operating Temperature 
Storage Temperature 
All Output Voltages . 
All Input Voltages .. 
Supply Voltage Vqc ■ 
Output Currents .... 


. -25°Cto+75°C 
-65°Cto+150°C 
-0.5 to +5.5 Volts 
-0.5 to +5.5 Volts 
-0.5 to +7.0 Volts 
50 mA 


COMMENT; Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25“C 

1622 


OPERATION 


BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 
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DC characteristics 


AC CHARACTERISTICS 


PACKAGE OUTLINE 
MPB405D 
MPB425D 


^PB405/425 


Ta = 0°C to -f65°C. Vcc = 4.75V to 5.25V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input High Voltage 

V|H 

2.0 



V 


input Low Voltage 

''iL 



05 

V 


Input High Current 

'iH 



40 

mA 

V| = 2.7V 

Input Low Current 




0.5 

mA 

V| =0.4V 

Output Low Voltage 

O 

> 



0.45 

V 

Iq = 16 mA 

Output Leakage Current 

'OFFI 



40 

pA 

Vq = 5.25V 

Output Leakage Current 

-»OFF2 

40 



mA 

Vq = 0.4 V 

Input Clamp Voltage 

-V|C 



1.3 

V 

l| =-12 mA 

Power Supply Current 

'cc 


120 

160 

mA 

All Inputs Grounded 

Output High Voltage© 

''oh 

2.4 



V 

Iq = -2.4 mA 

Output Short Circuit Current© 

-•sc 

15 


60 

mA 

> 

o 

II 

O 

> 


NOTE: ( 3 ) Applicable to /ixPB425D only. 


Ta = 25° C; Vcc = 5.0V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

iLiPB405-E/425-E | mPB425 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Address Access Time 

tAA 



100 


40 

70 

ns 


Chip Enable Access Time 

tACE 



70 



35 

ns 


Chip Enable Disable Time 

tDCE 



70 



35 

ns 



Notes: Q) Output Load: See Figure 1 

Input Waveform': O.OV for low level and 3.0V for high level, less than 10 ns for both rise and fall 
times. 

^0 Measurement References; 1.5V for both inputs and outputs 
Cl in Figure 1 includes jig and probe stray capacitances. 


Vcc 



Figure 1 


l_i 


{KKKKM 

MK 


Pli 

-s 1 

r 

1 

ImlilT 

llY 

1 


— L. jj 



— »| C !“■ — D 


.H 





0-15 


MILLIMETERS 


1 °”Lo.oo; 
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fi PB405/425 

It is imperative that this specification be rigorously observed in order to correctly pro- 
gram the ^iPB405 and ^tPB425. NEC will not accept responsibility for any device 
found to be defective if it were not programmed according to this specification. 

A typical programming operation is performed by first sensing, then programming, 
then sensing again to see if the word to be programmed has reached the desired 
state. 

Sensing is accomplished by forcing a 20 mA current into the selected location via the 
output. The iuPB405 and juPB425 are disabled in accordance with the truth table on 
page 2. The sense measurement is to ensure that the voltage required to force this 
20 mA current is less than the reference voltage. If this condition is satisfied, then that 
bit location is in the logic "1" (high) state. 


Programming is accomplished by forcing a 200 mA current into the selected bit via the 
output. This current pulse is applied for 7.5 ^s and then the location is sensed before 
a second programming current pulse is applied. This process is continued until that 
location is altered to the state. A bit is judged to be programmed when two 
successive sense readings 10 jUs apart with no intervening programming pulse, pass the 
limit. When this condition has been met, four additional pulses are applied and the 
pulse train, then the sense current is terminated. 




CHARACTERISTIC 

LIMIT 

UNIT 

NOTES 

Ambient Temperature 

25 ± 5 

°C 


Programming Pulse 




Amplitude 

200 ± 5% 

mA 


Clamp Voltage 

28 + 0% - 2% 

V 


Ramp Rate (both in Rise 
and in Fall) 

70 MAX. 

V/jLiS 


Pulse Width 

7.5 ± 5% 

US 

15V point/ 

150n load. 

Duty Cycle 

70% MIN. 



Sense Current 




Amplitude 

20 + 0.5 

mA 


Clamp Voltage 

28 + 0% - 2% 

V 


Ramp Rate 

70 MAX. 

V/ms 

15V point/ 

150n load. 

Sense Current Interruption 
before and after address 
change 

10 MIN. 

MS 


Programming Vqc 

5.0 + 5% - 0% 

V 


Maximum Sensed Voltage 
for programmed "1” 

7.0 ± 0.1 

V 


Delay from trailing edge of 
programming pulse before 
sensing output voltage 

0.7 MIN. 

/IS 



Additional Pulse Train 



28V Clamp 

200 mA Program Pulse 

100 mA Point 

20 mA Sensinq (before P 

7.0V Ref. 

20 mA Sensing (after P.) 
GND 


.) 


Output Voltage Sensing 


Figure 2. Typical Output Voltage Waveform 
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NEC Microcomputers, Inc. 


NEC 

/tPB406 
^PB406-E 
fi PB426 
ft PB426-E 


4096-BIT BIPOLAR TTL PROGRAMMABLE 
READ ONLY MEMORY 


DESCRIPTION The juPB406 and /xPB426 are high speed electrically programmable fully decoded 

4096-bit TTL read only memories. On-chip address decoding, two chip enable inputs 
and open-collector/three-state outputs allow easy expansion of memory capacity. The 
/:>iPB406 and pPB426 are fabricated with logic level zero (low); logic level one (high) 
can be electrically programmed into the selected bit locations. The same address 
inputs are used for both programming and reading. 


FEATURES 


PIN CONFIGURATION 


1024 Words X 4 Bits Organization (Fully Decoded) 

TTL Interface 

Fast Read Access Time: 70 ns MAX. (/iPB406/426) 

Medium Power Consumption: 500 mW TYP. 

Two Chip Enable Inputs for Memory Expansion 

Open-Collector Output (/LiPB406/406-E)/Three-State Outputs (juPB426/426-E) 
Ceramic 18-Lead Dual In-Line Package 
Fast Programming Time: 200 jtis/bit TYP. 


Compatibility with; Intersil's IM56S06/56S26 (both in programming and as a ROM) 
Harris' HPROM HM-7642/7643 and Equivalent Devices (as a ROM) 

A.I.M. (Avalanche Induced Migration) Technology 
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NEC Microcomputer 


/£PB406/426 


Programming 

A logic one can be permanently programmed into a selected bit location by using 
special equipment (programmer). First, the desired word is selected by the ten address 
inputs in TTL levels. Either or both of the two chip enable inputs must be at a logic 
one (high). Secondly, a train of high current programming pulses is applied to the 
desired output. After the sensed voltage indicates that the selected bit is in the logic 
one state, an additional pulse train is applied, then is stopped. 



Reading 

To read the memory, both of the two chip enable inputs should be held at logic zero 
(low). The outputs then correspond to the data programmed in the selected words. 
When either or both of the two chip enable inputs are at logic one (high), all the 
outputs will be high (floating). 



= 

MULTIPLEXER 


OUTPUT 





BUFFER 




II 11 II T 




4096 BIT 

9 

• 

MULTIPLEXER 



OUTPUT 

(64 X 64) 
MEMORY CELLS 

ARRAY 




BUFFER 



TT 11 IFTT 




9 

MULTIPLEXER 



OUTPUT 



9 



BUFFER 



Trmnr 





H 

9 

MULTIPLEXER 



OUTPUT 


9 


BUFFER 


Oo. 


OO2 


■003 


O04 




WORD DECODER 



Aq A-i A 2 A3 A4 A5 A0 A7 As Ag CE^ CE2 


Operating Temperature 
Storage Temperature . . 
All Output Voltages . . 
All Input Voltages . , . 
Supply Voltage Vqq . . 
Output Currents 


. -25°Cto+75°C 
-65°C to+150°C 
“0.5 to +5.5 Volts 
-0.5 to +5.5 Volts 
-0.5 to +7.0 Volts 
50 mA 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 


*Ta = 25° C 
2 

1626 


OPERATION 


BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


©iC RASTER 1979 








/IPB406/426 


DC CHARACTERISTICS 


AC CHARACTERISTICS 


PACKAGE OUTLINE 
iLiPB406D 
MPB426D 


Tg = 0°C to +65°C. Vcc = 4.75V to 5.25V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input High Voltage 

V|H 

2.0 



V 


Input Low Voltage 

V|L 



0.8 

V 


Input High Current 

'IL 



40 

mA 

V| =2.7V 

Input Low Current 

-'IL 



0,5 

mA 

V|=0.4V 

Output Low Voltage 

_i 

O 

> 



0.45 

V 

Iq = 16 mA 

Output Leakage Current 

'OFFI 



40 

mA 

Vq = 5.25V 

Output Leakage Current 

-'OFF2 

40 



liA 

Vq = 0.4V 

Input Clamp Voltage 

-V|C 



1.3 

V 

l| = -12 mA 

Power Supply Current 

'cc 


100 

150 

mA 

All Inputs Grounded 

Output High Voltage® 

''oh 

2.4 



V 

Iq = -2.4 mA 

Output Short Circuit Current® 

-'SC 

15 


60 

mA 

> 

o 

II 

O 

> 


NOTE: Applicable to pPB426D only. 


Ta = 25°C. Vcc = 5.0V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MPB406-E/426-E 

tiPB406/426 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Address Access Time 

'AA 



100 


40 

70 

ns 


Chip Enable Access Time 

’ACE 



70 



40 

ns 


Chip Enable Disable Time 

'DCE 



70 



40 

ns 





Notes: 


(T) Output Load: See Figure 1. 

@ Input Waveform: O.OV for low level and 3.0V for high level, less than 10 ns for both 
rise and fall times. 

(D Measurement References: 1.5V for both inputs and outputs. 

@ Cl in Figure 1 includes jig and probe stray capacitances. 


Vcc 




> 

tt 

o 
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/tPB406/426 

it is imperative that this specification be rigorously observed in order to correctly pro- 
gram the JUPB406 and ^iPB426. NEC will not accept responsibility for any device 
found to be defective if it were not programmed according to this specification. 

A typical programming operation is performed by first sensing, then programming, 
then sensing again to see if the word to be programmed has reached the desired 
state. Either or both of the two chip enable inputs must be at a logic one (high). 

Sensing is accomplished by forcing a 20 mA current into the selected location via the 
output. The sense measurement is to ensure that the voltage required to force this 
20 mA current is less than the reference voltage. If this condition is satisfied, then 
that bit location is in the logic "I" (high) state. 

Programming is accomplished by forcing a 200 mA current into the selected bit via the 
output. This current pulse is applied for 7.5 /is and then the location is sensed before 
a second programming current pulse is applied. This process is continued until that 
location is altered to the "1" state. A bit is judged to be programmed when two 
successive sense readings 10 /is apart with no intervening programming pulse, pass the 
limit. When this condition has been met, four additional pulses are applied and the 
pulse train, then the sense current is terminated. 



CHARACTERISTIC 

LIMIT 

UNIT 

NOTES 

Ambient Temperature 

25 + 5 

°C 


Programming Pulse 




Amplitude 

200 ± 5% 

mA 


Clamp Voltage 

28 + 0% - 2% 

V 


Ramp Rate (both in Rise 
and in Fall) 

70 MAX. 

V/ms 


Pulse Width 

7.5 ± 5% 

MS 

15V point/ 

150fi load. 

Duty Cycle 

70% MIN. 



Sense Current 




Amplitude 

20 ± 0.5 

mA 


Clamp Voltage 

28 + 0% - 2% 

V 


Ramp Rate 

70 MAX. 

V/ms 

15V point/ 

150n load. 

Sense Current Interruption 
before and after address 
change 

10MIN. 

MS 


Programming Vqc 

5.0 + 5% - 0% 

V 


Maximum Sensed Voltage 
for programmed "1" 

7.0 ±0.1 

V 


Delay from trailing edge of 
programming pulse before 
sensing output voltage 

0.7 MIN. 

MS 



0.7 ns 


Additional Pulse Train 



Clamp 

200 mA Program Pulse 

100 mA Point 

20 mA Sensing (Before P) 

n^' 7.0V Ref. 

'\ '' 20 mA Sensing (After P) 
'''GND 


Output Voltage Sensing 


Figure 2 — Typical Output Voltage Waveform 
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NEC 

NEC Microcomputers, Inc. /iPB417 

8192 BIT BIPOLAR TTL PROGRAMMABLE 
READ ONLY MEMORY 


DESCRIPTION The/uPB417 is a high speed, electrically programmable, fully decoded 8192-bit TTL 
read only memory. On-chip address decoding, two chip enable input and three-state 
outputs allow easy expansion of memory capacity. The/iPB417 is fabricated with logic 
level zero (low); logic level one (high) can be electrically programmed into the selected 
bit locations. The same address inputs are used for both programming and reading. 


FEATURES • 1024 Words x 8 Bits Organization (Fully Decoded) 

• TTL Interface 

• Fast Read Access Time: 200 ns Max. 

• Power Dissipation: 500 mW Typ. 

• Two Chip Enable Inputs for Memory Expansion 

• Three-State Outputs 

• Fast Programming Time: 200 jus/bit Typ. 

• Direct Replacement for 2708 and Equivalent Devices (as a ROM) 

• Available in Plastic and Ceramic 24 Pin Packages 


PIN CONFIGURATION Ay 

Ae 
A5 
A4 

A3 
A2 

Aq 

01 

02 

03 
GND 

NC: No Connection 


c 

1 


24 

□ vcc 

c 

2 


23 

□ As 

c 

3 


22 

D Ag 

c 

4 


21 

3 NC 

c 

5 


20 

□ CE 

c 

6 

MPB 

19 

□ NC 

c 

7 

417 

18 

□ NC 

c 

8 


17 

□ Os 

c 

9 


16 

□ O7 

c 

10 


15 

□ Oe 

c 

11 


14 

ho5 

c 

12 


13 

b 04 
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IJ. PB417 

Programming 

A logic one can be permanently programmed into a selected bit location by using 
special equipment (programmer). First the Chip Enable CE must be a logical one in 
order to disable the outputs; Second, the desired word is selected by the ten address 
inputs in TTL levels. Third, a train of high current programming pulses is applied to 
the desired output. After the sensed voltage indicates that the selected bit is in the 
logic one state, an additional pulse train is applied, then is stopped. 

Reading 

To read the memory, the Chip Enable input must be a logical zero. The outputs then 
correspond to the data programmed in the selected words. When the Chip Enable input 
is a logical one, all the outputs will be disabled (floating). 




Operating Temperature 
Storage Temperature. . 
All Output Voltages . . 
All Input Voltages . . 
Supply Voltage Vcc ■ 
Output Currents . . . . 


-25°C to +75°C 
-65°Cto+150°C 
-0.5 to +5.5 Volts 
-0.5 to +5.5 Volts 
-0.5 to +7.0 Volts 
50 mA 


COMMENT; Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta=25°C 
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/tPB417 


DC CHARACTERISTICS 


PACKAGE OUTLINES 
MPB417C/D 
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Ta = 0° to +65°C; Vcc = 4.75 to 5.25V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input High Voltage 

VlH 

2.0 


- 

V 


Input Low Voltage 

V|L 



0.8 

V 


Input High Current 

l|H 



40 

ma 

Vi = 2.7V 

Input Low Current 

. -J'.k_ J 



0.3 

mA 

V| = 0.4V 

Output Low Voltage 

VOL 



0.45 

V 

Iq = 3.2 mA 

Output Leakage Current 

•OFFI 



40 

ma 

Vo = 5.25V 

Output Leakage Current 

-•OFF2 

40 



ma 

Vo = 0.4V 

Input Clamp Voltage^ 

-V|C 



1.3 

V 

l|=-12mA 

Active Power Supply Current 

'CCA 


100 

140 

mA 

All Inputs Grounded 

Output High Voltage 

VOH 

2.4 



V 

lO = “1.0 mA 



/iPB417C (Plastic) 


ITEM 

MILLIMETERS 

INCHES 


33 MAX 

1.3 MAX 

B 

2.53 . 

0.1 

C 

2.54 

0.1 

D 

P 

p 

0.02 1 0004 

E 

27.94 1 1.1 

F 

1.5 

0.059 

G 

2.54 MIN 

0.1 MIN 

H 

0.5 MIN 

0.02 MIN 

1 

5.22 MAX 

0.205 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.6 

L ■ 

13.2 

0.52 

M 

+0.10 

0-25 ^ 

-0.05 

+0.004 

° -0.0019 
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/iPB417 


T, - 25°C; Vcc - 5.0V 


: 


LIMITS 


TEST 

1 PARAMETER 

SYMBOL 


TYP 

MAX 

UNIT 

CONDITIONS 

Address Access Time 

tAA 



200 

ns 


Chip Enable Access Time 

tACE 



120 

ns 


Chip Enable Disable Time 

tDCE 



120 

ns 



Notes: 


(T) Output Load: See Figure 1, 

(2) Input Waveform: 0.0V for low level and 3.0V for high level, less. than 10 ns 
for both rise and fall times. 

® Measurement References; 1.5V for both inputs and outputs. 

(5) Cl in Figure 1 includes jig and probe stray capacitances 


'^cc 



It is imperative that this specification be rigorously observed in order to correctly 
program the iuPB41 7. NEC will not accept responsibility for any device found to be 
defective if it were not programmed according to this specification. 



CHARACTERISTIC 

LIMIT 

UNIT 

NOTES 

Ambient Temperature 

25 ± 5 

°C 


Programming Pulse 




Amplitude 

200 ± 5% 

mA 


Clamp Voltage 

28 + 0% - 2% 

V 


Ramp Rate (both in Rise 
and in Fall) 

70 Max. 

V/ps 


Pulse Width 

7.5 ± 5% 

MS 

1 5V point/ 
150Ji load. 

Duty Cycle 

70% Min. 



Sense Current 




Amplitude 

20 ± 0.5 

mA 


Clamp Voltage 

28 + 0%- 2% 

V 


Ramp Rate 

70 Max. 

V/ps 

15V point/ 
150J2 load. 

Sense Current Interruption 
before and after address 
change 

lOMin. 

MS 


Programming Vcc 

5.0 + 5% - 0% 

V 


Maximum Sensed Voltage (£) 




for programmed "1" 

7.0 ±0.1 

V 


Delay from trailing edge of 
programming pulse before 
sensing output voltage 

0.7 Min. 

MS 



Note: (T) A bit is judged to be programmed when two successive sense readings 10 /iS apart with no 
intervening programming pulse, pass the limit. When this condition has been met, four 
additional pulses are applied and the pulse train, then the sense current is terminated. 



Additional Pulse Train 



Output Voltage Sensing 


' 28V Clamp 

200 mA Program Pulse 

100 mA Point 

20 mA Sensing (Before P) 

^ "^-7 OV Ref, 

'' 20 mA Sensing (After P) 
''GND 


Figure 2 — Typical Output Voltage Waveform 
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DESCRIPTION 


FEATURES 


PIN CONFIGURATION 
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Inc. /iPD2316E 


FULLY DECODED 16,384 BIT MASK 
PROGRAMMABLE READ ONLY MEMORY 


The NEC/iPD2316E is a high speed 16,384 bit mask programmable Read Only Memory 
organized as 2048 words by 8 bits. TheiuPD2316E is fabricated with N-channel MOS 
technology. 

The inputs and outputs are fully TTL compatible. The device operates with a single +5V 
power supply. The three chip select inputs are programmable. Any combination of 
active high or low level chip select inputs can be defined and desired chip select code is 
fixed during the masking process. 


• Access Time 450 ns Max 

• 2048 Words x 8 Bits Organization 

• Single +5V ±10% Power Supply Voltage 

• Directly TTL Compatible — All Inputs and Outputs 

• Three Programmable Chip Select Inputs for Easy Memory Expansion 

• Three-State Output— OR-Tie Capability 

• On-Chip Address Fully Decoded 

• All inputs Protected Against Static Charge 

• Direct Replacement for 231 6E 

• Available in 24-pin plastic or ceramic packages 



Vcc 

As 

Ag 

CS3 

CSi 

AlO 

CS2 

D? 

De 

D5 

□4 

D3 



PIN NAMES 


> 

o 

1 

> 

o 

Address Inputs 

Di -Ds 

Data Outputs 

OS'! — ^^3 

Programmable Chip Select Inputs 
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/1PD2316E 


BLOCK DIAGRAM 


AlO 

Ag 

As 

A? 

Ae 

A 5 

A4 
A 3 
A 2 
Al 

Aq 



cc 

GND 


OS- 


es, 


CS^ 


Operating Temperature -10°C to+70°C 

Storage Temperature -65°C to +1 25*^0 

Voltage on Any Pin -0.5 to +7.0 Volts (j) 


Note: With Respect to Ground. 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional c^eratidn of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 


Tg = -10°C to +70°C; Vcc = +5 ± 5% unless otherwise noted. 


I 


Note: (T) Typical values for Tg = 25° C and nominal supply voltage. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 0 

MAX 

Input Load Current 
(All Input Pins) 

'Ll 



+10 

tt/K 

< 

z 

II 

< 

o 

o 

-10 

mA 

V,N = OV 

Output Leakage Current 

'loh 



+10 

ma 

Chip Deselected, Vo= Vcc 

Output Leakage Current 

'lol 



-20 

mA 

Chip Deselected, Vq = OV 

Power Supply Current 

•cc 


70 

120 

mA 


Input "Low" Voltage 

V|L 

-0.5 


0.8 

V 


Input "High" Voltage 

V|H 

+2.4 


Vec + TOV 

V 


Output "Low" Voltage 

Vql 



0.4 

V 

Iql “ 2.1 mA 

Output "High" Voltage 

VqH 

+2.4 



V 

1 

•oh “ -400 mA 



ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


1634 


©IC MASTER 1979 







CAPACITANCE 


AC CHARACTERISTICS 


TIMING WAVEFORMS 


/i.PD2316E 


Ta = 25“C;f = 1 MHz 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TESt CONDITIONS 

MIN 

TYP 

MAX 

Input 

Capacitance 

C|N 


5 

10 

Pf 

All Pins Except Pin 
Under Test Tied to AC 
Ground 

Output 

Capacitance 

COUT 


10 

15 

Pf 

All Pins Except Pin 
Under Test Tied to AC 
Ground 


Ta = - 10°C to +70°C; Vcc +5V ± 5% unless otherwise specified. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Address to Output 

Delay Time 

tA 



450 

ns 

t-|r = tf = tf = 20 ns 

Vref in = 1V, 2.2V 

Vref out = 0.8V, 2V 

Output LOAD = 1 TTL 
GATE 

Ci.= 100pf 

Chip Select to Output 
Enable Delay Time 

tco 



120 

ns 

Chip Deselect to Output 
Data Float Delay 

Time 

tDF 

10 


100 

ns 



> 

a 

o 


lU 


I 


©IC MASTER 1979 




NEC Microcomputer 




NEC Microcomputer 


PACKAGE OUTLINE 
fiPD2316EC/D 







































































SEC 

NEC Microcomputers, Inc. /i.PD2332 


FULLY DECODED 32,768 BIT MASK 
PROGRAMMABLE READ ONLY MEMORY 


DESCRIPTION The NEC juPD2332 is a Fully Decoded 32,768 Bit Mask Programmable Read-Only 

Memory organized as 4,096 Words by 8 Bits. The /liPD 2332 has two chip select inputs 
and the combination of "High'7"Low" levels of these inputs is mask-programmable. 

The /iPD2332 is fabricated with sophisticated N-channel MOS technology and 
features high speed and TTL compatibility for simple interface with bipolar circuits. 

FEATURES • 4096 Words x 8 Bits Organization 

• Directly TTL Compatible — All Inputs and Outputs 

• Fully Static (No Clock or Refresh Required) 

• Single -i-5V Power Supply 

• High Speed — Access Time 450 ns Max. 

• Three-State Output — OR-Tie Capability 

• Two Programmable Chip Select Inputs for Easy Memory Expansion 

• N-Channel MOS Technology 

• Pin Compatible with Tl TMS4732 

• 24 Pin Plastic or Ceramic Dual-in-Line Package 


PIN CONFIGURATION 



PIN NAMES 


> 

0 

1 

_> 

Address Inputs 

00 

0 

1 

6" 

Data Outputs 

CS.J — CS 2 

Programmable Chip Select Inputs 


When ordering the fiPD2332, specify a chip 
select combination of CS.| and CS 2 from the 
following. 


CS2 

CS^ 

0 

0 

0 

1 

1 

0 

1 

1 
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''cc 

GND 


CSi 


CSj 


operating Temperature -10“Cto+70°C 

Storage Temperature -65°C to +125^0 

Supply Voltage On Any Pin -0.5 to +7.0 Volts® 

Note: 0 With Respect to Ground 

COMMENT : Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
darnage to the device. This is a stress rating only and functional operation of the device at these or 
“any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 



Tg = - 10°C to +70°C; Vqq = +5V ± 5% unless otherwise specified 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP.® 

MAX. 

Input Load Current 
(All Input Pins) 

'Ll 



10 

.A 


Output Leakage Current 

'loh 



+ 10 

ma 

CS = 2.2V (Deselected) Vgyj = Vqq 

Output Leakage Current 

'lol 



-10 

pA 

CS = 2.2V (Deselected) Vguj = 

Power Supply Current 

'cc 


55 

110 

mA 

All inputs 5.25V Data Out Open 

Input "Low" Voltage 

V|L 

-0.5 


0.8 

V 


Input "High" Voltage 

V|H 

2.0 


Vcc + i.ov 

V 


Output "Low" Voltage 

_i 

o 

> 



0.45 

V 

~ 2.0 mA 

Output "High" Voltage 

< 

0 

1 

2.2 



V 

IqH =-100pA 


Note: ® Typical Values for = 25“C and nominal supply voltages. 


Tg = 25°C; f = 1 MHz 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input Capacitance 

^IN 



10 

pF 

All Pins Except Pin Under 
Test Tied to AC Ground 

Output Capacitance 

^OUT 



15 

pF 

All Pins Except Pin Under 
Test Tied to AC Ground 


Tg = -10°C to +70° C, Vqq = +5V ± 5% unless otherwise specified. 




LIMITS 



PARAMETER 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

TEST CONDITIONS 

Address to Output Delay Time 

'a 



450 

ns 

tj = tj. = tf = 20 ns 

Chip Select to Output Enable Delay Time 

^CO 



150 

ns 

Cl= 100 pF 

Chip Deselect to Output Data Float Delay Time 


0 


150 

ns 

Load = ITTL gate 

Output Hold Time 

*OH 

20 



ns 

V,fj = 0.8 to 2V 

V|.gf Input = 1.5V 

V^gf Output = 0.45/2.2V 


BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


CAPACITANCE 


AC CHARACTERISTICS 
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NEC Microcomputers. Inc 


SEC 

/UP02364 


FULLY DECODED 65,536 BIT MASK 
PROGRAMMABLE READ ONLY MEMORY 


DESCRIPTION The NECAtPD2364 is a high speed 65,536 bit mask programmable Read Only Memory 
organized as 8,192 words by 8 bits. The juPD2364 is fabricated with N-channel MOS 
technology. 

The inputs and outputs are fully TTL compatible. This device operates with a single 
+5V power supply. The chip select input is programmable. Any of active high or low 
level chip select input can be defined and desired chip select code is fixed during the 
masking process. 


F E ATU RES • 8,1 92 Words x 8 Bits Organization 

• Directly TTL Compatible — All Inputs and Outputs 

• Single +5V Power Supply 

• High Speed — Access Time 450 ns Max. 

• Three-State Output — OR-Tie Capability 

• One Programmable Chip Select Input for Easy Memory Expansion 

• On-Chip Address Fully Decoded 

• All Inputs Protected Against Static Charge 

• Pin Compatible with MK36000 

• Available in 24 Pin Ceramic Dual-in-Line Package 
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MPD2364 


Ai2 

AQ 

Al 

A2 

A3 

A4 

Ag 

Aq 

A? 

As 

Ag 

AiO 

An 


Oi O2 O3 O4 O5 Og O7 08 



Operating Temperature - 1 0°C to +70°C 

Storage Temperature -65®C to +125°C 

Supply Voltage On Any Pin -0.5 to +7.0 Volts (D 

Note: With Respect to Ground. 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these dr 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta=25°C 


Tg = -10°C to +70°C; Vqq = +5V ± 5% unless otherwise specified. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP® 

MAX 

Input Load Current 
(All Input Pins) 

'Ll 



+ 10 

vA 

'/in = Vcc 

-10 

mA 

< 

z 

II 

o 

< 

L 

Output Leakage Current 

•loh 



+ 10 

/iA 

Chip Deselected, Vq = Vqc 

Output Leakage Current 

•lol 



-10 

HA 

Chip Deselected, Vq = OV 

Power Supply Current 

>cc 



160 

mA 


Input "Low" Voltage 

V|L 

-0.5 


0.8 

V 


Input "High" Voltage 

V|H 

2.0 


Vcc+ 10 

V 


Output "Low" Voltage 

VOL 



0.45 

' 

V 

Iql ■ 2.0 mA 

Output "High" Voltage 

VOH 

2.2 


_j 

V 

'oh = -100 *iA 


Note: © Typical Values for Tg = 25°C and nominal supply voltages. 


Tg = 25°C;f = 1 MHz 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 

C|N 



10 

PF 

All Pins Except Pin Under 
Test Tied to AC Ground 

Output Capacitance 

Cqut 




15 

PF 

All Pins Except Pin Under 
Test Tied to AC Ground 


BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


> 

oc 

o 


I 

CAPACITANCE 
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NEC Microcomputer 


/tP02364 


AC CHARACTERISTICS t, = -10° C to +70° C, Vcc ~ ■*■5^ - S% unless otherwise specified. 




LIMITS 



PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

TEST CONDITIONS 

Address to Output 

Delay Time 

tA 



450 

ns 

t j = tr = tf = 20 ns 

Chip Select to Output 
Enable Delay Time 

fco 



150 

ns 

Cl= 100 pF 

Chip Deselect to Output 
Data Float Delay Time 

tDF 

0 


150 

ns 

Load = ITTL gate 

Output Hold Time 

. 

tOH 

20 



ns 

Y|n ~ O'® 2Y 

Vref Input = I.SV 

Vref Output = 0.8 to 2.0V 


TIMING WAVEFORMS 




PACKAGE OUTLINE 
AiPD2364D 


K 

^ 

1 



t 

"1 ! 





ITEM 

MILLIMETERS 

INCHES 

A 

30.78 Max 

1.21 Max 

B 

1.42 

0.06 

C 

2.54 

0.10 

D 

0.46 ± 0.8 

0.018 ±0.03 

E 

27.94 

1.10 

F 

1.02 

0.04 

G 

3.2 Min 

0.13 Min 

H 

1.02 

0.04 ' 

1 

3.23 

0.13 

J 

4.25 Max 

0.17 Max 

K 

15.24 

0.60 

L 

14.93 

0.59 

M 

0.25 ± 0.05 

0.010+0.002 


SP2364-9-78-GY-CAT 
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NEC Microcomputers, Inc. 


65,536 BIT CCD MEMORY 


NEC 

^PD3064 





DESCRIPTION The /uPD3064 is a high speed, dynamic, 65,536 bit Charge Coupled Device (CCD) 
memory. It is organized as 65,536 x 1 in 16 addressable blocks of 4096 bits each. 
Operating clock frequency is from 1 MHz to 5 MHz. 

With the exception of the two clocks and chip enable, all inputs are TTL compatible. 
The use of only two clocks simplifies system design. 

The/xPD3064 is packaged in a standard, 16 pin dual-in-line with 400-mil centers. 


FEATURES • Highspeed: Latency Time at 5 MHz (max) — 820 ps 

Read or Write Cycle (min) — 200 ns 
Read, Modify, Write Cycle (min) — 300 ns 

• Fully TTL Compatible Except 0i, 02/ 3nd CE 

• Low Power Operation: 260 mW Operating (Typical at 5 MHz) 

25 mW Recirculating (Typical at 1 MHz) 
<1 mW Standby (Typical) 

• Two-Phase CCD Clocks 


PIN CONFIGURATION 
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ABBREVIATIONS OF COMPANY NAMES 

AD 

Analog Devices 

Monosil 

Monosil 

AMD 

Advanced Micro Devices 

MOS 

MOS Techhology 

AMi 

American Microsystems, Inc. 

Mostek 

Mostek 

Amperex 

Amperex Electronics Corp. 

Motorola 

Motorola Semiconductor 

Analogic 

Analogic Corp. 

National 

NCR 

National Semiconductor 

NCR Corp., Microelectronics Division 

Beckman 

Beckman Instruments, Helipot Division 

NEC America 

NEC America 

BEI 

BEI Electronics 

NEC Micro 

NEC Microcomputers 

Burr-Brown 

Burr-Brown Research 

Nitron 

Nitron 

Cermetek 

Cermetek 

Nortec 

Novonics 

Nortec Electronics 

Novonics 

Cherry 

Cherry Semiconductor 

NPC 

Nucleonic Products Co. 

CMA 

Consumer Microcircuits of America 

Cybernetic 

Cybernetic Micro Systems 

OEI 

Opticai Electronics, Inc. 

Data General 

Data General 

OKI 

OKI Semiconductor 

Datei 

Date! Systems 

Panasonic 

Panasonic, Matsushita Electric Corp. 

DDC 

Data Devices Corp. 

Photo Therm 

Photo Therm 

Delco 

Delco Electronics 

Plessey 

Plessey Semiconductors 

Dionics 

Dionics Inc. 

PMI 

Precision Monolithics, Inc. 

EA 

Electronic Arrays 

Raytheon 

Raytheon Semiconductor 

EMM/Semi 

EMM Semi, 

RCA 

RCA Solid State Division 


Div. of Electronic Memories & Magnetics 

Reticon 

Reticon 

Essex 

Essex international 

RIFA 

RIFA 

Exar 

Exar Integrated Systems 

Rockwell 

RTC 

Rockwell Microelectronic Devices 

Real Time Corp. 

Fairchild 

Fairchild 

Sanken 

Ferranti 

Ferranti Electric 

Sanken Electric 

Fujitsu 

Fujitsu 

Sanyo 

SGS 

Sanyo Electric 

SG^Ates Semiconductor 

Gi 

General Instrument 

Siemens 

Signetics 

Siemens 

Signetics (Philips) 

Harris 

Harris Semiconductor 

Silicon G 

Silicon General 

Hitachi 

Hitachi America Ltd. 

Siliconix 

Siliconix 

Hoit 

Holt Inc. 

Silicon Sys. 

Silicon Systems, Inc. 

Hughes 

Hughes Aircraft Solid State Products 

SilitronhM 

Silitronics 

Hybrid Sys 

Hybrid Systems 

SMC 

Standard Microsystems 

HyComp 

HyComp 

' SoIHron 
Sprague 

Solitron Devices 

Sprague Electric Company 

IMI 

International Microcircuits, inc. 

Supertex 

Supertax, Inc. 

Intech/FMI 

Intech/Function Modules Inc. 

SSM 

Solid State Microtechnology for Music 

Intei 

Intel 

SSS 

Solid State Scientific 

f"':;'/ Interdesign 
intersii 

Interdesign 

Intersil 

Synertek 

Synertek 

ipi 

Integrated Photomatrix, Inc. 

Telaris 

Telaris 

iiil-i; ' 

Teiedyne C 

Teiedyne Crystalonics 

T ' . Lambda 

Lambda Electronics 

Teiedyne P 

Teiedyne Philbrick 

IIm" LSI 

LSI Computer Systems 

Teiedyne S 

Teiedyne Semiconductor 



Telefunken 

AEG-Telefunken 

r. Marunnan 

Maruman Integrated Circuits 

Tl 

Texas instruments 

M . Master Logic 

Master Logic 

TMX 

TMX 

Matrox 

Matrox Electronics Systems 

Toshiba 

Toshiba 

^ ^ Micro Net 

Micro Networks 

Trans-Data 

Trans-Data 

» ' Micropac 

Micro Power 

Micropac Industries 

Micro Power Systems 

TRW 

TRW 

Micro Tech 

Microcircuits Technology 

Unitrode 

Unitrode 

Mitel 

Mitsubishi 

Mitel Semiconductor 

Mitsubishi Eiectric Co. 

Western 

Western Digital 

MMI 

Monolithic Memories, Inc. 

2ilog 

Zilog 



Field-Programmable 

Read-Only Memories 29000 Series 


DESCRIPTION 


FEATURES 


Raytheon's 29000 Series of Field-Programmable Read-Only 
Memories includes most of the popular PROM configurations 
in both standard and power-switched versions. The power- 
switched devices (SPROMs) were originated by Raytheon 
to reduce overall power dissipation in large PROM arrays. 
This technique takes advantage of the non-volatile nature 
of PROMs by removing power when a particular device is 
not being used in the system. Unlike previous power- 
switching schemes, which employed external transistors and 
resistors, the SPROM includes all power-switching circuitry 
on the same chip as the memory. Moreover, the power- 
switch is activated by the same Chip Select (CS) input 
that is used to address a standard PROM; thus, in most 
cases, SPROMs can be directly substituted for standard 
devices without system redesign. 

All Raytheon 29000 Series PROMs and SPROMs are 
manufactured with nichrome fuses and Low-Power Schottky 
technology. The devices are shipped with all bits in the 
HIGH (logical ONE) state. To achieve a LOW state in a 
given bit position, the nichrome link is fused open by 
passing a short, high-current pulse through the link. All 
29000 Series devices are programmed using the same pro- 
gramming technique. (See page 3.) 


ORDERING INFORMATION 


• Low-Power Schottky technology 

• Highly reliable nichrome fuses 

• Three-state and open-collector versions 

• PROM and SPROM versions of most configurations 

• Typical SPROM "OFF" power is 25% of standard power 

• SPROMs feature guaranteed access times and full Vqq 
tolerance under power-switched conditions 

• All devices use same programming techniques (generic) 

• All devices available in both commercial (0 to 75°C) and 
military (-55 to +125°C) versions 

• All devices are industry standard pin-out 

C 

o 

<D 
JZ 

>i 

CO 

cc 


Configuration 
(Words X Bits) 

Package 
(No. of Pins) 

Output 

Part Numbers 

PROMs 

SPROMs 

0 to +75°C 
DIP 

-55 to +125°C 
DIP 

0 to +75°C 
DIP 

-55 to +125°C 
DIP 

256 X 4 

16 

oc 

29660DC 

29660DM 

29662DC 

29662 DM 



TS 

29661 DC 

29661 DM 

29663DC 

29663DM 

256 X 8 

20 

OC 

29600DC 

29600DM 

29602 DC 

29602DM 



TS 

29601 DC 

29601 DM 

29603DC 

29603DM 

512x4 

16 

OC 

29610DC 

29610DM 

29612DC 

2961 2DM 



TS 

2961 1 DC 

29611 DM 

2961 3DC 

2961 3DM 

512x8 

20 

OC 

29620DC 

29620DM 

29622DC 

29622DM 



TS 

29621 DC 

29621 DM 

29623DC 

29623DM 


24 

OC 

29624DC 

29624 DM 

29626DC 

29626 DM 



TS 

29625DC 

29625DM 

29627 DC 

29627 DM 

1024 X 8 

24 

OC 

29630DC 

29630DM 

29632 DC 

29632DM 



TS 

29631 DC 

29631 DM 

29633DC 

29633DM 


24 

OC 

29634DC 

29634 DM 

29636DC 

29636DM 



TS 

29635DC 

29635DM 

29637 DC 

29637 DM 


I 


Note: For 883B processing, add the letter "B" to the basic part number, e.g., 29660DMB. 
^AYTHEOljj 
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MEMORY 


29000 Series PROM’s 

MAXIMUM RATINGS (Above which the useful life may be impaired) 


Storage temperature -65to+150°C 

Temperature (ambient) under bias . . . -55to+125°C 

Supply voltage to ground potential 

(continuous) -0.5 to +7V 

DC voltage applied to outputs 

(except during programming) . . -0.5V to +Vcc max 


DC input voltage (address inputs) . . . -0.5 to +5.5V 

DC voltage applied to outputs 

during programming 26V 

Output current into outputs during 

programming 125 mA’ 

DC input voltage (chip select input - pin) . -0.5 to +33V 

DC input current -30 to +5 mA 


OPERATING RANGE 


29000XC 

T^ = 0 to +75°C 

Vqc = 5.0V ±5% 

Commercial 

29000XM 

T^ = -55 to +125°C 

V(,(>= 5.0V ±10% 

Military 


COMMON ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (unless otherwise noted) 


Parameter 

Description 

Test Conditions 

Min. 

Typ. 

Max. 

Units 

^OH 

(tri-state 

only) 

Output HIGH voltage 

yQQ = MIN, Iqj^ = 2.0 mA 

^IN"^IH°''^IL 

■ 


■ 

Volts 

_i 

O 

> 

Output LOW voltage 

Vcc = min 

^IN " ^IH ^IL 

1 Q 1 ^ ~ 8 m A 


■ 

0.4 

Volts 

1 QC ~ 10 mA 

■1 

■ 

0.5 

V|H 

Input HIGH level 

Guaranteed input logical HIGH 
voltage for all inputs 

2.0 



Volts 

V|L 

Input LOW level 

Guaranteed input logical LOW 
voltage for all inputs 



0.8 

Volts 

'iL 

Input LOW current 

Vcc = max, V|N = 0.4V 


-60 

-250 

/uA 

'l 

Input HIGH current 

Vcc = max, V„>^ = 2.7V 


■ 

10 

IdA 

'l 

Input HIGH current 

Vcc = max, ^in " 


■ 

1.0 

mA 

•l 

(program 
pin only) 

Input HIGH current 

Vcc= max, V,,,^ = 4.5V 



1.0 

mA 

'sc 

(tri-state 

only) 

Output short circuit current 

Vcc= max, VouT = 0.0V 

-12 

-35 

-85 

mA 

Vl 

Input clamp voltage 

Vcc = min, I,,^ = 18 mA 



-1.5 

V 

'CEX 

Output leakage current 

\/ — ^/l A V 

Vo = 4.5V 



100 

juA 

V QQ IVIMA 

-’2 4V 

Vo = 2.4V 



40 

''CS 

Vq = 0.4V 



-40 


c 

o 

0 

JZ 

>% 

cd 

QC 


Note; 1. Typical limits are at Vcc ~ 5.0V and T/\ - 25° C 

2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
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29000 Series PROM’s 


AC TEST CONDITIONS 



Figure 1. AC Test Circuit 


PROGRAMMING INSTRUCTIONS 



KEY TO TIMING DIAGRAMS 


WAVEFORM 

INPUTS 

OUTPUTS 


MUST BE 
STEADY 

WILL BE 

STEADY 

m 

MAY CHANGE 
FROM H TO L 

WILL BE 

CHANGING 

FROM H TO L 

M 

MAY CHANGE 
FROM LTO H 

. WILL BE 

CHANGING 

FROM LTO H 

m. 

DON’T CARE, 
ANY CHANGE 
PERMITTED 

CHANGING 

STATE 

UNKNOWN 

Ttl (TT 

jtnsiL 

DOES NOT 
APPLY 

CENTER LINE 

IS HIGH IMPEDANCE 
OFF STATE 


3.0V 

1.5V 

OV 


1.5V 

OV 

1.5 V 

Vql 


Figure 2 Switching Waveforms 


GENERAL 

The device is manufactured with all outputs high in all 
storage locations. To make an output low at a particular 
word, a nichrome fusible link must be opened. This pro- 
cedure is called programming. 

PROGRAMMING DESCRIPTION 

To select a particular link for programming, the word 
address is presented with TTL levels on Aq through A|\], 
a Vcc of 5.50V is applied or left applied, and the program 
pin and the output to be programmed is taken to an 
elevated voltage to supply the required current to the 
fuse. The outputs must be programmed one at a time, 
since internal decoding circuitry is capable of sinking only 
one unit of programming current. 

OTHER CHIP SELECT INPUTS 

On some devices, additional Chip Select Inputs are present. 
These may be high, low or open during programming. When 
checking that an output is programmed (which is called 
verification) these inputs must be "on" to activate the 
device. Since they must be "on" during verification and 
the state is irrelevant during programming, the simplest 
procedure is to activate them during the entire procedure. 

TIMING 

The programming procedure involves the use of the program 
pin (a chip select) and the output pin. In order to guarantee 
that the output transistor is off before increasing the voltage 
on the output pin, the program pin's voltage pulse must 
come before the output pin's programming pulse and leave 


after the output pin's programming pulse. 100 ns delay is 
adequate. The programming pulse applied to the output 
pin and program pin must have a 50 to 70 microsecond 
rise time. See Figure 3. 

It is recommended that only one programming pulse be 
applied for each bit to be programmed. 
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Raytheon 


29000 Series PROM’s 


VERIFICATION 

After programming a device, it can be checked for a low 
output by turning all chip selects on. To guarantee operation 
at minimum and maximum Vcc, current and temperature, 
the device must sink 12 mA at 4.20V Vcc and 20 mA at 
6.0V Vcc at room temperature. 



NOTE: THE 1N4001 DIODE PROTECTS THE INPUT OF THE '^OUT STROBE 

7402 FROM THE HIGH PROGRAMMING VOLTAGES. 


Figure 4. Suggested Implementation of the Verification Circuitry 


BOARD PROGRAMMING 

Units may be programmed at the board level by bringing 
the program pin of each package to the card connector. 
To program a particular package "A", the program pin of 
package A and one output of package A, which may or 
may not be "OR" tied to other packages, are taken to the 
^ _ required programming voltage. An alternate procedure is 
lafl to tie the enable and outputs together as required by the 
system function and only apply Vcc to the device to be 
programmed. The number of units soldered on a board 
should be consistent with expected programming yields 
to avoid rework. 


UNPROGRAMMABLE UNITS 

Visual inspection at 200X prior to encapsulation, test fuses 
and decoding circuitry tests are used to guarantee a high 
programming yield of the device in the field. However, 
because of random defects, it is impossible to guarantee 
that a link will open without actually programming it. 
UNITS RETURNED TO RAYTHEON AS UNPROGRAM- 
MABLE MUST BE ACCOMPANIED BY A COMPLETE 
DEVICE TRUTH TABLE WITH THE LOCATION WHICH 
COULD NOT BE PROGRAMMED, OR WHICH FALSELY 
PROGRAMMED, CLEARLY INDICATED. 


> 

fC 

o 


4 
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29000 Series PROM’s 


PROGRAMMING PARAMETERS — Do not test these limits or you may program the device 


Parameter 

Description 

Test Conditions 

Min. 

Typ. 

Max. 

Units 

'pp 

Current program pin during 
programming, before and after 
fuse has blown 

Vcc = 5.50V 

Vout = 5.0V to 25V 

Vpp = 4.50V 


0 


mA 

Vpp = 27 V 


77 


mA 

'out 

Current into output during 
programming before the fuse has 
programmed 

Vpp = 27V, Vcc = 5.50V 
Vout = 9.0V 


0.1 


mA 

Vout = 20V 


16 


mA 

'out 

Current into output during 
programming after the fuse has 
programmed 

Vpp = 27V Vout = 20V 
Vcc = 5.50 V 


0.1 


mA 


Rise time of program pulse applied 
to the data out or program pin 


0.34 

0.4 

0.46 

V/jns 

^CCP 

Vqc required during programming 


5.40 

5.50 

5.60 

V 

'OLV^ 

Output current required during 
verification 

Both chip enables low 

Ta = 25° C, Vcc = 4.2V 

11 

12 

13 

mA 

'OLV 2 

Output current required during 
verification 

Both chip enables low 

0.19 

0.2 

0.21 

mA 

MDC 

Maximum duty cycle during 
automatic programming of program 
pin and output pin 

2p 

Tc 



25 

% 

^PP 

Required programming voltage on 
program pin 


27 

27 

33 

V 

Vout 

Required programming voltage on 
output pin 


20 

20 

26 

V 

'l 

Required current limit of the power 
supply feeding the program pin and 
the output during programming 

Vpp = 33V 

Vout = 26V 

Vcc = 5.50V 

150 



mA 

a 

a 

1- 

Required coincidence among the 
program pin, output, address and 

VcC programming 


80 

95 

no 

MS 


Required time delay between 
disabling the memory output and 
application of the output 
programming pulse 

Measure at 10% levels 

70 

80 

90 

MS 

Td2 

Required time delay between removal 
of programming pulse and enabling 
the memory output 

Measure at 10% levels 

100 



ns 
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29000 Series PROM’s 


TRUTH TABLES 

Raytheon can program devices at our facility from Raytheon 
truth table forms (see page 8). For customers desiring to 
make their own forms, an example is shown below: 

EXAMPLE FOR X8 DEVICES: EXAMPLE FOR X4 DEVICES; 


OUTPUTS OUTPUTS 


WORD PIN 

14 

13 

12 

11 

9 

8 

7 

6 

WORD 

PIN 

9 

10 

11 

12 

NUMBER 

08 

O7 

06 

O5 

O4 

O3 

O2 

Ol 

NUMBER 


O4 

O3 

O2 

Ol 

0 

H 

H 

H 

L 

H 

L 

L 

L 

0 


H 

H 

H 

L 

1 

L 

H 

L 

H 

H 

H 

H 

L 

1 


L 

H 

L 

H 

Last 

L 

H 

H 

H 

H 

H 

H 

H 

Last 


L 

H 

H 

H 


Note: A high voltage on the data out lines is signified by an "H”. A low voltage on the data out lines is 

signified by an "L”. The word number assumes positive logic on the address pins, so for example, 
word 511 = HHHHHHHHH. 


PAPER TAPE FORMAT 


c 

o 

0 


cr. 


Truth tables can also be sent to Raytheon in an ASCII tape 
format. Information can be sent to us by air mail or TWX 
910-379-6481. The tape reading equipment at Raytheon 
only recognizes ASCII characters S, B, P, N, F, and E and 
interprets them as: 

S Start 

B Begin a word 

P High data 

N Low data 

F Finish a word 

E End of tape 


All other characters such as carriage returns, line feeds, etc. 
are ignored so that comments and spaces may be sent in the 

■ data field to improve readability. Comments, however, 
should not use the characters S, B, P, N, F, and E. Word 
addresses must begin with zero and count sequentially to 
the highest address. 


In order to assist the machine operator in determining 
where the heading information stops and the data field 
begins, 25 bejl characters or rubout characters should 
precede the start of the truth table. Any type of 8 level 
tape (paper, mylar, fanfold, etc.) is acceptable. Channel 1 
is the most significant bit and channel 8 (parity) is ignored. 
Sprocket holes are located between channels 3 and 4. 
Note that the order of the outputs between characters 
B and F is: 


Ob, Oy, Og, Og, O4, O3, O2, 
not 

Of, O2, O3, O4, O5, Og, Oy, Oq 

Atypical list of characters and their machine interpretations 
are shown on page 7. 
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29000 Series PROM’s 


PAPER TAPE FORMAT (Cont.) 

The required heading information at the beginning of the tape is as follows: 

Customer name and phone ^ Truth table number 

Customer TWX number Number of truth tables 

Purchase order number Total number of parts , 

Raytheon part number^ Number of parts of each truth table 

Customer symbolized part number 25 bell or rubout characters ^ 


EXAMPLE FOR X 4 DEVICES 

BLARNEY ELECTRONICS 408-735-8140 
TWX 911-338-9225 
P0142 
29662 
0431 
12 
1 
3 
3 


BNNNPF 

BNNNNF 


BNNNNF 

BNPNPF 


BNPNPF 

BNNPPF 


BNPPPF 

BPPPNF 


BEGIN DATA FIELD 

DATA FIELD (H = HIGH VOLTAGE, L = LOW VOLTAGE) 
FINISHED DATA FIELD 

etc 




B P P N P F 
O4 O3 O2 0i 
WORDO 


BPPPPF 


W0RD1 


BPNNPF 


WORD 2 


BPNNNF 

WORD N 


EXAMPLE FOR X 8 DEVICES 


BLARNEY ELECTRONICS 408-735-8140 

TWX 911-338-9225 

P0142 

29601 

etc. 


BNNNPPPNPF 

BNNNNNNNF 


BNNNNPPPPF 

BNNNPPPNPF 


BNPPPNPNF 

BPPPPPPPPF 


BNNNNNNNF 

BNPPNPNNNF 


•••• • • ••••• • •• • • • 

••• • • •••• • • • • • 


• • • 

• •• • • 



BEGIN DATA FIELD 

DATA FIELD (H = HIGH VOLTAGE, L = LOW VOLTAGE) 
I FINISHED DATA FIELD 



BPPPNPPNPF 
Oa O7 O6O5O4O3O2O1 


BPPPPPPPPF 


BPNPPPNNPF 


etc 


BPPNPPNNNF 


WORDO 


WORD 1 


WORD 2 


WORD N 
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29600 29601 


256 X 8 PROM 


POWER AND AC CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 


Parameter 

Description 

Test Conditions 

Typical 

5V 

25°C 

Maximum 

Units 

25°C 

Com'l 

Mil 

'cc 

Power supply current 


90 

— 

130 

130 

mA 

< 

< 

Address access time 

CL = 30pF 

RL - 30012 to Vcc 
and 

60012 to GND 
(16 mA load) Note 1 

50 

70 

75 

90 

ns 

< 

UJ 

Enable access time 

20 

35 

40 

50 

ns 

^ER 

Enable recovery time 

20 

35 

40 

50 

ns 


Note 1. 300r2 resistor opened for t^^ and t^j:^ measurements between HIGH and OFF states. 


c 

o 

0 

s: 

cd 

DC 



PIN OUT INFORMATION 


vcc Ay Ae A5 CS2 .csi Os 07 Oe 05 


nnnnnnnnnn 


20 19 

18 

17 

16 

15 

14 

13 

12 

1 1 

1 2 

3 

4 

5 

6 

7 

8 

9 

10 


U'U U U U D □ U'U U 


Aq Ai A2 A3 A4 Oi O2 O3 O4 GND 
Pin 15 IS also the programming pin (pp). 


BLOCK DIAGRAM 


Ao 

Al 

As 

Ae 

A? 


A2 

A3 

A4 


CSi 

CS2 



»— rMCO«»-tr>CDr^oo 
OOOOOOOO 
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256 X8SPROM 29602 29603 


POWER AND AC CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 


Parameter 

Description 

Test Conditions 

Typical 

5V 

25®C 

Maximum 

Units 

25°C 

Com'l 

B 

'cc 

Power supply current 

CS = 2.4V 

29602 

20 


*30 

— 

30 

mA 

29603 

30 


45 

45 

mA 

CS = 0.4V 

110 


170 

170 

mA 

< 

< 

Address access time 

CL = 30 pF 

RL = 300a to Vcc 
and 

600^2 to GND 
(16 mA load) Note 1 

40 

55 

60 

75 

ns • 

m 

> 

Enable access time 

40 

55 

60 

75 

ns 

^ER 

Enable recovery time 

15 

25 

30 

40 

ns 


Note 1. 3000 resistor opened for and tgp measurements between HIGH and OFF states. 
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29610 29611 


512 X 4 PROM 


POWER AND AC CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 


Parameter 

Description 

Test Conditions 

Typical 

5V 

25°C 

Maximum 

Units 

25°C 

Com'l 

Mil 

'cc 

Power supply current 


90 

- 

130 

130 

mA 

< 

< 

Address access time 

CL = 30pF 

R L = 300n to Vcc 
and 

600n to GND 
(16 mA load) Note 1 

30 

50 

55 

70 

ns 

m 

> 

Enable access time 

15 

25 

30 

40 

ns 

^ER 

Enable recovery time 

15 

25 

30 

40 

ns 


Note 1. 300^2 resistor opened for and t^p measurements between HIGH and OFF states. 


PIN OUT INFORMATION 



VcC A7 Ag CS Oi 02 O3 O4 

nnnnnnnn 

16 15 14 13 12 11 10 9 


1 2 3 4 5 6 7 8 

^"□"U U U U U U U 

A0 A5 A4 A3 Aq a-) A2 GND 

Pin 13 is also the programming pin (pp). 
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BLOCK DIAGRAM 
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512 X 4 SPROM 29612 29613 


POWER AND AC CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 


Parameter 

Description 

Test Conditions 

Typical 

5V 

25°C 

Maximum 

Units 

25®C 

Com'l 

Mil 

•cc 

Power supply current 

CS = 2.4V 

29612 

20 


30 

30 

mA 

29613 

30 


45 

45 

mA 

CS = 0.4V 

90 


130 

130 

mA 

^AA 

Address access time 

CL = 30pF 

RL = 3000 to Vcc 
and 

6000 to GND 
(16 mA load) Note 1 

35 

55 

60 

75 

ns 

< 

UJ 

Enable access time 

40 

55 

60 

75 

ns 

m 

JO 

Enable recovery time 

15 

25 

30 

40 

ns 


Note 1. 3000 resistor opened for tg^ and tgp measurements between HIGH and OFF states. 
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29620 29621 


512 X 8 PROM 


POWER AND AC CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 


Parameter 

I'""" -...1——. ■ 

Description 

Test Conditions 

B 

Maximum 

Units 

25°C 

Com'l 

Mil 

'cc 

Power supply current 


90 

- 

155 

155 

mA 

< 

< 

Address access time 

CL = 30pF 

RL = 300O to Vcc 
and 

600n to GND 
(16 mA load) Note 1 

50 

60 

65 

80 

ns 

^EA 

Enable access time 

20 

25 

30 

40 

ns 

^ER 

Enable recovery time 

20 

25 

30 

40 

ns 


Note 1. 300^2 resistor opened for and measurements between HIGH and OFF states. 


c 

o 

0 

JZ 

>> 

CO 

DC 



PIN OUT INFORMATION 


vcc Aa A7 aq A5 cs Oa 07 Oe 05 

nnnnnnnnnn 

20 19 18 17 16 15 14 13 12 11 

1 23456789 10 

UUUUUUUUUU 

Aq Ai A2 A3 A4 0 i O2 O3 O4 GND 

Pin 15 IS also the programming pin. 

Pin 1 is marked for orientation. 
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BLOCK DIAGRAM 


aq 

Al 

A5 

A6 

A7 

A8 


A2 

A3 

A4 


1 OF 64 
DECODER 


CS ^ 




64 X 64 
MEMORY 
MATRIX 


1 0F8 

MULTIPLEXERS 

( 8 ) 




• ■ 1 



Output 

DRIVERS (R) 


6 7 8 9 11 12 13 14 
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512 X 8 SPROM 29622 29623 


POWER AND AC CHARACTERISTICS OVER OPERATING RANGE {Unless otherwise noted) 


Parameter 

Description 

Test Conditions 

Typical 

5V 

25°C 

Maximum 

Units 

25°C 

Com'l 

Mil 

'cc 

Power supply current 

CS = 2.4V 

29622 

20 

- 

30 

30 

mA 

29623 

30 

- 

45 

45 

mA 

CS = 0.4V 

90 

- 

155 

155 

mA 

< 

< 

Address access time 

CL = 30 pf 

RL = 30012 to Vcc 
and 

60012 to GND 
(16 mA load) Note 1 

55 

65 

70 

85 

ns 

tEA 

Enable access time 

55 

65 

70 

85 

ns 

^ER 

Enable recovery time 

20 

25 

30 

40 

ns 


Note 1. 300n resistor opened for tg^ and t^p measurements between HIGH and OFF states. 


PIN OUT INFORMATION 


BLOCK DIAGRAM 
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EMORY 


29624 29625 


512 X 8 PROM 


POWER AND AC CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 


Parameter 

Description 

— 

Test Conditions 

Typical 

5V 

25°C 

Maximum 

Units 

25°C 

Com'l 

Mil 

'cc 

Power supply current 


110 

— 

170 

170 

mA 

< 

< 

Address access time 

CL = 30pF 

R L = 30012 to Vcc 
and 

60012 to GND 
(16 mA load) Note 1 

35 

55 

60 

75 

ns 

^EA 

Enable access time 

20 

25 

30 

40 

ns 

^ER 

Enable recovery time 

15 

20 

25 

35 

ns 


Note 1. 30012 resistor opened for tg^ and t^p measurements between HIGH and OFF states. 


c 

o 

CD 

sz 

+-> 

CO 


ir PIN OUT INFORMATION 


Vcc As NC CS^ CS2 CSg CS4 Os O7 Oe 05 04 

nnnnnnnnnnnn 


24 23 22 21 20 19 18 17 16 15 14 13 


1 2 3 4 5 6 7 8 9 10 11 12 


UUUUUUUUUU U"U 

A? As A 5 A 4 A 3 A 2 Ai Aq Oi O 2 O 3 GND 


Pin 20 is also the programming pin. 
Pin 1 is marked for orientation. 


BLOCK DIAGRAM 
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512 X 8 SPROM 29626 29627 


POWER AND AC CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 


Parameter 

Description 

■ 

Test Conditions 

Typical 

5V 

25°C 

• 

Maximum 

Units 

25°C 

Com'l 

Mil 

'cc 

Power supply current 

Disabled 

29626 

20 

- 

30 

30 

mA 

29627 

30 

- 

45 

45 

mA 

Enabled 

110 

- 

170 

170 

mA 

< 

< 

Address access time 

CL = 30pF 

RL = 300^2 to Vcc 
and 

600n to GND 
(16 mA load) Note 1 

40 

60 

65 

80 

ns 

^EA 

Enable access time 

40 

60 

65 

80 

ns 

^ER 

Enable recovery time 

15 

20 

25 

35 

ns 


Note 1. 300J2 resistor opened for t^^ and t^p measurements between HIGH and OFF states. 



PIN OUT INFORMATION 


Vcc 

As 

NC 

CSi CS2 CS3 CS4 
(^1) (^2) (PS3)(PS4) 

Os 

O7 

06 

O5 

O4 


24 

23 

22 

21 

20 

19 18 

17 

16 

15 

14 

13 

1 

2 

3 

4 

5 

6 7 

8 

9 

10 

11 

12 



Ae 

As 

A4 

A3 

A2 Ai 

Ao 

Oi 

O2 

O3 

GND 


Pin 20 is also the programming pin. 
Pin 1 is marked for orientation. 




BLOCK DIAGRAM 
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MEMORY 


29630 29631 1024 x 8 PROM 


POWER AND AC CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 


Parameter 

Description 

Test Conditions 

Typical 

5V 

25°C 

Maximum 

Units 

25°C 

Com'l 

Mil 

'cc 

Power supply current 


120 

- 

170 

170 

mA 

> 

> 

Address access time 

CL = 30pF 

RL = 300n to Vcc 
and 

600S^ to GND 
(16 mA load) Note 1 

45 

65 

70 

90 

ns 

m 

> 

Enable access time 

20 

30 

35 

45 

ns 

QC 

UJ 

■<-> 

Enable recovery time 

15 

25 

30 

40 

ns 


Note 1. 300n resistor opened for t^^ and tgp measurements between HIGH and OFF states. 
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1024 X 8 SPROM 29632 29633 


POWER AND AC CHARACTERISTICS OVER OPERATING RANGE (Unles§ otherwise noted) 


Parameter 

Description 

Test Conditions 

Typical 

5V 

25°C 

Maximum 

Units 

25°C 

Com'l 

Mil 

'cc 

Power supply current 

Disabled 

29632 

20 

— 

30 

30 

mA 

29633 

30 

- 

45 

45 

mA 

Enabled 

no 

- 

170 

170 

mA 

> 

> 

Address accesr time 

CL = 30 pF 

RL = 300nto Vcc 
and 

600f2 to GND 
(16 mA load) Note 1 

50 

70 

75 

95 

ns 

tEA 

Enable access time 

50 

70 

75 

95 

ns 

m 

JO 

Enable recovery time 

15 

25 

30 

40 

ns 


Note 1. 300n resistor opened for tg^ and tgp measurements between HIGH and OFF states. 


PIN OUT INFORMATION 


vcc A8 A9 08 O7 Oe O5 O4 

n n n n n n n n n n n n 

24 23 22 21 20 19 18 17 16 15 14 13 

1 2 3 4 5 6 7 8 9 10 11 12 

^'U UUUUUUUUUU 

A? A 0 A 5 A 4 A 3 A 2 Ai Aq Oi O 2 O 3 GND 

Pin 20 is also the programming pin. 

Pin 1 is marked for orientation. 


BLOCK DIAGRAM 




RAYTHEON. 
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29634 29635 1024 x 8 PROM 


POWER AND AC CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 


Parameter 

Description 

Test Conditions 

Typical 

5V 

25°C 

Maximum 

Units 

25°C 

Com'l 

Mil 

'cc 

Power supply current 



— 

170 

170 

mA 

< 

< 

Address access time 

CL = 30pF 

RL = 300n to Vcc 
and 

600f2 to GND 
(16 mA load) Note 1 

45 

65 

70 

90 

ns 

m 

> 

Enable access time 

20 

30 

35 

45 

ns 

^ER 

Enable recovery time 

15 

25 

30 

40 

ns 


Note 1. 300r2 resistor opened for t^^ and t^p measurements between HIGH and OFF states. 


PIN OUT INFORMATION 


BLOCK DIAGRAM 
















































1024 X 8 SPROM 29636 29637 


POWER AND AC CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 


Parameter 

Description 

Test Conditions 

Typical 

5V 

25°C 

Maximum 

Units 

25°C 

Com'l' 

Mil 

'cc 

Power supply current 

Disabled 

29636 

20 

— 

30 

30 

mA 

29637 

30 

- 

45 

45 

mA 

Enabled 

110 

- 

170 

170 

mA 

< 

< 

Address access time 

CL = 30pF 

RL = 300n to Vcc 
and 

eOOfitoGND 
(16 mA load ) Note 1 

50 

70 

75 

95 

ns 

m 

> 

Enable access time 

50 

70 

75 

95 

ns 

cc 

UJ 

Enable recovery time 

15 

25 

30 

40 

ns 


Note 1. 300^2 resistor opened for t^^ and t^p measurements between HIGH and OFF states. 


PIN OUT INFORMATION BLOCK DIAGRAM 
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29660 29661 


256 X 4 PROM 


POWER AND AC CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 


Parameter 

Description 

Test Conditions 

Typical 

5V 

25°C 

Maximum 



Units 

25°C 

Com'l 

Mil 

'cc 

Power supply current 


90 

— 

ISO 

ISO 

mA 

< 

< 

Address access time 

CL = 30pF 

RL = soon to Vcc 

and 

600n to GND 
(16 mA load) Note 1 

45 

60 

70 

80 

ns 

m 

> 

Enable access time 

20 

SO 

S5 

40 

ns 

1 

*ER 

Enable recovery time 

20 

SO 

S5 

40 

ns 


Note 1. soon resistor opened for tg^ and tgp measurements between HIGH and OFF states. 


PIN OUT INFORMATION 




BLOCK DIAGRAM 



20 

1 ^ 
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256 X 4 SPROM 29662 29663 


POWER AND AC CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 


Parameter 

Description 

Test Conditions 

Typical 

5V 

25°C 

Maximum 

Units 

25°C 

Com'l 

Mil 

'cc 

Power supply current 

CS = 2.4 V 

29662 

20 

_ ■ 

30 

30 

mA 

29663 

30 

- 

45 

45 

mA 

CS = 0.4V 

90 

- 

130. 

130 

mA ■ 

< 

< 

■f-' 

Address access time 

CL = 30pF 

RL = 30012 to Vcc 
and 

60012 to GND 
(16 mA load) Note 1 

35 

55 

60 

75 

ns 

^EA 

Enable access time 

40 

55 

60 

75 

ns 

^ER 

Enable recovery time 

15 

25 

30 

40 

ns 


Note 1. 300J2 resistor opened for t^^ and tgp measurements between HIGH and OFF states. 


PIN OUT INFORMATION 


BLOCK DIAGRAM 


c 

o 

<D 

JO 

to 

cc 



CS2 

^CC A7 (psi) (PS2) Ol 02 O3 O4 


nnnnnnnn 


16 15 

14 

13 

12 

11 

10 


1 2 

3 

4 

5 

6 

7 



U U U U u u u u 


A0 A5 A4 A3 Aq a-) A2 GND 

Pin 13 is also the programming pin. 

Pin 1 is marked for orientation. 
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SPROM Applications 


1024 X 16 BIT PROM ARRAY EXAMPLE USING 256 x 4 SPROMs 





K 

Ag A, 

N 

29662 

]/ 

CS 



c 


TYPICAL POWER DISSIPATION "^9 — I I 1 I ^ 1 I 

Without Power Switching: 

16 devices X 450 mW/device = 7.2 watts 

With Power Switching (29662) . 

4 devices X 450 mW/device = 1.8 watts 
12 devices X 100 mW/device =1.2 watts 
Total Power = 3.0 watts 


256 X 48 BIT CLOCKED PROM APPLICATIONS USING 256 x 4 SPROMs 

A 0 -A 7 N ^ N ^ 


O1-O4 


CS ' 

y \ 

CLK , I V 

'ea -H 'e 

OUTPUTS (if »; 

TYPICAL POWER DISSIPATION 

Without Power Switching: 

12 devices X 450 mW/device 


°5-08 


°9~°12 °13“°16 


5.4 watts 


'^1 Pl2 


°45 “ °48 


With Power Switching (29662 and 50% duty cycle clock): 

(0.5 X 12 devices X 450 mW /device) + (0.5 X 12 devices X 100 mW/device) = 3.3 watts 
With Power Switching (29662 and 20% duty cycle clock): 

(0.2 X 12 devices X 450 mW/device) + (0.8 X 12 devices X 100 mW/device) = 2.04 watts 
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Clear your desk for action with the 
newly revised 1979 IC Master. Its all- 
under-one-cover features include: Over 
40,000 standard products from more 
than 87 different companies . . . five 
different selection guides (memory, 
microprocessor, interface, linear and digital.) 


$65. 

suggested 
domestic 
resale price 

IC MASTER 

United Technical Publications 

645 Stewart Avenue 

Garden City, New York 11530, USA 



. . . alternate source directory for 
pin- for- pin, function- for- function 
replacements . . . applications directory . 
complete military section ... a complete 
part numbering guide . . . etc. 

You don't have to search through 
stacks of catalogs. Simply look up the 
specs and function you need. You don't 
need a part number to start with. 

All you need is a problem to use The 
Master. Does the device exist? Who 
makes it? Is there an alternate source? 
What's the part number? Is there an 
applications note? Who is my closest 
distributor — etc. 





MEMORY 


DESCRIPTION 

The Signetics 2613 is a high speed, 4096 bit 
static random access memory. Utilizing the 
Signetics n-channel, si-gate Mini-MOS tech- 
nology to achieve high performance and 
high bit density, the 4096x1 organization of- 
fers a cost effective solution for designer 
needs. 

The 2613 is fully static (access time=cycle 
time), all input and outputs are TTL compati- 
ble, and it has a single +5V supply. It is 
manufactured in the industry standard pinout 
18 pin package. 


FEATURES 

• Typical access time 80ns 

• Power dissipation 0.1 mW/bit typical 

• 3-state TTL compatible output 

• All inputs TTL compatible 

• Fully static operation 

• Identical access A cycle times 

• High output impedance during write 

• Single +5V power supply 

• Standard 18-pin DiP 


LOGIC SYMBOL 



Vqq = Pin 18 
GND =» Pin 9 



ORDERING CODE (See Package Section for further information) 

' PACKAGES ^ 


Ceramic DIP 


Cerdip 


Plastic DIP 


BLOCK DIAGRAM 


150ns 

200ns 

250ns 

450ns 

■ 

2613-151 

2613-201 

2613-251 

2613-451 


2613-15F 

2613-20F 

2613-25F 

2613-45F 

2613-15N 

2613-20N 

2613-25N 

2613-45N 


PIN DESIGNATION 


SYMBOL DESCRIPTION 


Ap-Aii 




Address inputs 

Chip select 
(active LOW) input 
Write enable 
(active LOW) input 
Data input 

Data output (3-State) 
Ground (OV) 

Power supply (-I-5V) 
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DESCRIPTION 

The Signetics 2614 is a high speed, 4096 bit 
static random access memory. Utilizing the 
Signetics n-channel, si-gate Mini-MOS tech- 
nology to achieve high performance and 
high bit density, the 1024 x 4 organization 
offers a cost effective solution for designer 
needs. 

The 2614 is fully static (access time = cycle 
time), all input and outputs are TTL compati- 
ble, and it has a single -I-5V supply. It is 
manufactured in the industry standard pinout 
18 pin package. 


FEATURES 

• Typical access time of 80ns 

• Power dissipation of O.lmW/bit 
typical 

• 3-state TTL compatible output 

• All inputs TTL compatible 

• Fully static operation 

• Identical access & cycle time 

• Single -I-5V power supply 

• Standard 18-pin DIP 


LOGIC SYMBOL 



Vqq = Pin 18 
GND = Pin 9 


ORDERING CODE (See Packages Section for further information) 


PACKAGES 

ACCESS TIME 

150ns 

200 ns 

250ns 

450ns 

Ceramic DIP 

2614-151 

2614-201 

2614-251 

2614-451 

Cerdip 

2614-15F 

2614-20F 

2614-25F 

2614-45F 

Plastic 

2614-15N 

2614-20N 

2614-25N 

2614-45N 


BLOCK DIAGRAM 



PIN DESIGNATION 


SYMBOL 

NAME & FUNCTION 

Ag-Ag 

WE 

DQ 1 -DQ 4 

GND 

V 

Address inputs 

Chip select 

(active LOW) input 

Write enable 

(active LOW) input 

Input /Output port (3-State) 
Ground (OV) 

Power supply (-I-5V) 


PIN CONFIGURATION 



As 

Vcc 


m 

As 

A7 



*4 

As 


[I 

A3 

Ag 


m 

Ao 

DQi 



Al 

DO2 


Cl 

*2 

DQ3 


[I 


DQ 4 


m 

GND 

W? 
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2616-F,I,N • 2616-1 - F,I,N 


DESCRIPTION 

The Signetics 2616 is a 16,384-bit static 
MOS read-only memory organized as 2048 
words by 8 bits. This ROM is designed for 
memory applications where high perfor- 
mance, large bit storage, and simple inter- 
facing are important design objectives. 

The inputs and outputs are fully TTL com- 
patible. This device operates with a single 
5V power supply. The three chip select 
inputs are programmable. Any combination 
of active high or low level chip select inputs 
can be defined by the designer and the 
desired chip select logic level is fixed during 
the masking process. These three program- 
mable chip select inputs, as well as OR-tie 
compatibility on the outputs, facilitates easy 
memory expansion. 



The 2616 read-only memory is fabricated 
with n-channel silicon gate technology. 
This technology provides the designer with 
high performance, easy-to-use MOS cir- 
cuits. Only a single 5V power supply is 
needed and all devices are directly TTL 
compatible. 

FEATURES 

• Single 5V power supply 

• Guaranteed 350/450ns access time 

• Directly TTL compatible— all inputs and 
outputs 

• Three programmable chip select inputs 
for easy memory expansion or no con- 
nection option 

• Three-state output— OR-tie capability 

• Fully decoded— on chip address decode 

• Inputs protected — all inputs have protec- 
tion against static charge 


PIN CONFIGURATION 



BLOCK DIAGRAM 


O, O, O3 O, O; Oe 0, O, 



ABSOLUTE MAXIMUM RATINGSI 


PARAMETER 

RATING 

UNIT 


Temperature range 


°C 

Ta 

Operating 

Oto 70 


Tstg 

Storage 

-65 to 150 



Supply voltage to ground potential 

-0.5 to 7 

V 


Applied voltage 


V 


Input 

-0.5 to 7 



Output 

-0.5 to 7 


Pd 

Power dissipation 

1 

w 


sgnctics 
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2116-F,I,N • 2616-1 - F,I,N 


DC ELECTRICAL CHARACTERISTICS Ta = 0°C to 70°C, Vcc = 5.0V ± 5% unless otherwise specified 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Typ 

Max 

Input voltage2 

ViL Low 

ViH High 


-0.5 

2.2 


0.8 

Vcc 

V 

Output voltage 

VoL Low 

VoH High 

Vcc = 4.75V 
loL = 1.6mA 
lOH = -IOOmA 

m 


0.4 

Vcc 

V 

III Input load current 

Ilo Output leakage current 

Icc Supply current 

Vcc = 5.25V, OV < ViN < 5.25V 

Chip deselected, VouT= 0.4V to Vcc 
Output unloaded, 

Ta = 25° C, Vcc = 5.25V, Vin = Vcc 



10 

10 

115 

mA 

mA 

mA 

Capacitance^ 

CiN Input 

Co Output 

Ta = 25° C, f = 1 .OMHz, all pins except 
pin under test tied to ac ground 



7 

10 

pF 


AC ELECTRICAL CHARACTERISTICS Ta = 0‘’C to 70°C. Vcc = 5.0V ± 5%, Output load = 1 TTL load and lOOpF, 

Input transition time = 20ns, Timing reference levels: Input = 0.8V and 2.2V, 
Output = 0.4V and 2.4V unless otherwise specified. 


PARAMETER 

2616 

2616-1 

UNiT 

Min 

Typ 

Max 

Min 

Typ 

Max 

tACC 

Address access time 

, 


450 



350 

ns 

tco 

Chip select delay 



200 



150 

ns 

tDF 

Chip deselect delay 



200 



150 

ns 

tOH 

Previous data valid after 

20 



20 



ns 


address change delay 





1 




NOTES 

1 . Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. Input levels that swing more negative than -0.5V will be clamped and may cause 
damage to the device. 

3. This parameter is periodically sampled and is not 100% tested. 

TIMING DIAGRAM 



ADDRESS \ 

inputs } 

^ VALID ^ INVALID 



CHIP \ 

SELECT DISABLED * ENABLED * DISABLED 

OATA 


ririvALiD V -...ID Y iril/ALIC ^ 

OUTPUTS high 

IMPEDANCE 

\. /\ " /\^ ^ HIGH 




<0 

o 

0 

O) 

CO 
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OBJECTIVE SPECIFICATION 


2632-F,I.N 


DESCRIPTION 

This ROM is designed for memory applica- 
tions where . high performance, large bit 
storage, and simple interfacing are impor- 
tant design objectives. 

The two chip select inputs are program- 
mable. Any combination of active high or 
low level chip select inputs can be defined 
by the designer and the desired chip select 
logic level is fixed during the masking pro- 
cess. These two programmable chip select 
inputs, as well as OR-tie compatibility on 
the outputs, facilitates easy memory expan- 
sion. 

The 2632 Read Only Memory is fabricated 
with n-channel silicon gate technology. 
This technology provides the designer with 
high performance, easy-to-use MOS cir- 
cuits. 


FEATURES 

• Guaranteed 450ns address time 

• Completely TTL compatible 

• Single +5V power supply 

• 3-state output— OR-tie capability 

• Fully decoded — on chip address decode 

• Inputs protected— all inputs have protec- 
tion against static charge 


ABSOLUTE MAXIMUM RATINGS1 


PARAMETER 

RATING 

UNIT 


Temperature range 


°C 

Ta 

Operating 

0° to +70 


Tstg 

Storage 

-65° to +150 


Pd 

Power dissipation 

1.2 

w 


Applied voltage 

Input 

-0.5 to +7 

y 


Output 

Supply voltage to 

-0.5 to +7 



ground potential 

-0.5 to +7 





NOTE 


PIN CONFIGURATION 




, 1. Stresses above those listed under "Absolute Maximum Ratings” may cause perma- 
nent damage to the device. These are stress ratings only. Functional operation of this 
device at these or any other conditions above those indicated in the operational 
sections of this specification is not implied and exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 

BLOCK DIAGRAM 



0i O2 O3 O4 O5 Og O7 Og 


Vcc 

GND 


*10 

*11 


*6 



-CSt/CSt/NC 


• CS2/CS2/NC 


sgnotiBS 
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OBJECTIVE SPECIFICATION 


2632-F,l,N 


DC ELECTRICAL CHARACTERISTICS Ta = 0°C to +70°C, Vcc = 5.0V ± 5%, unless otherwise specified. 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Typ 

Max 

ViL 

ViH 

Input voltage 

Low2 

High 


-0.5 

2.2 


0.8 

Vcc 

■ 

_i I 

o o 
> > 

Output voltage 

Low 

High 

loL = 1.6mA 
lOH = -lOO^tA 

m 


0.4 

Vcc 

V 

ILI 

Input load current 

OV < ViN < 5.25V 



10 

mA 

Ilo 

Output leakage 

Chip deselected Vqut = +0.4V 
to Vcc 



10 

mA 

Icc 

Supply current 

Output unloaded Ta = 25°C, 

ViN = Vcc 



80 

mA 

o o 

Capacitances 

Input 

Output 

Ta = 25°C, f == 1MHz, all pins 
except pin under test 
tied to ground 



7 

10 

PF 


NOTES 

2. Input levels that swing more negative than -0.5 will be clamped and may cause 
damage to the device 

3. This parameter is periodically sampled and is not 100% tested. 


AC ELECTRICAL CHARACTERISTICS 


Ta = 0°C to +70°C, Vcc = 5V ± 5%, Output 

load = 1 TTL load and lOOpF, Input transition time = 20ns, Timing 
reference levels: Input = 0.8V and 2.2V, Output = 0.4V 
and 2.4V unless otherwise specified. 


if) 

S 

0 
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OBJECTIVE SPECIFICATION 


2664-F,l,N 


DESCRIPTION 

This ROM is designed for memory applica- 
tions where high performance, large bit 
storage, and simple interfacing are impor- 
tant design objectives. 

The chip select input is programmable. 
Active high or active low level chip select 
input can be defined by the designer and the 
desired chip select logic level is fixed during 
the masking process. The programmable 
chip select input, as well as OR-tie compati- 
bility on the outputs, facilitates easy memo- 
ry expansion. 

The 2664 Read Only Memory is fabricated 
with n-channe! silicon gate technology. 
This technology provides the designer with 
high performance, easy-to-use MOS cir- 
cuits. 


FEATURES 

• Guaranteed 450ns access time 

• Completely TTL compatible 

• One +5V power supply 

• 3'State output— OR-tie capability 

• Fully decoded— on chip address decode 

• inputs protected— ail inputs have protec- 
tion against static charge 


c 

O) 

CO 


ABSOLUTE MAXIMUM RATINGS1 


PARAMETER 

RATING 

UNIT 


Temperature range 


°C 

Ta . 

Operating 

0° to +70 


Tstg 

Storage 

-65° to +150 


Pd 

Power dissipation 

1.5 

w 


Applied voltage 


V 


Input 

-0.5 to +7 



Output 

-0.5 to +7 



Supply voltage to 

-0.5 to +7 

V 


ground potential 




NOTE 

1. Stresses above those listed under "Absolute Maximum Ratings” may cause perma- 
nent damage to the device. These are stress ratings only. Functional operation of this 
device at these or any other conditions above those indicated in the operational 
sections of this specification is not implied and exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 

BLOCK DIAGRAM 



egistics 


PIN CONFIGURATION 


F,I,N PACKAGE 

*7 DI 

> 

13 ''CC 

*6 [I 


I] As 

As [I 


11*9 

*4 Cl 


13 A, 2 

Aad 


^ CS/CS/NC 

*2 Cl 


m A10 

Aid 


13*11 

Ao[T 


m Os 

0i |T 


13 07 

02 Qo 


j3 “6 

03 [H 


1305 

GND [ 2 I 


13 ] 04 
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OBJECTIVE SPECIFICATION 


2664-F,l,N 


DC ELECTRICAL CHARACTERISTICS Ta = 0°C to +70'’C, Vcc = 5.0V ± 5%, unless otherwise specified. 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Typ 

Max 

Input voltage 

ViL Low2 

ViH High 


-0.5 

2.2 


0.8 

Vcc 

V 

Output voltage 

VoL Low ' 

VoH High 

lOL = 1.6mA 
lOH = -100 /liA 

H 

1 

0.4 

Vcc 

■ 

Ili Input load current 

OV < ViN < 5.25V 



10 

mA 

Ilo Output Leakage 

Icc Supply current 

Chip deselected, Vqut = +0.4V 
to Vcc 

Output unloaded Ta - 25°C, 

ViN = Vcc 



10 

150 

> > 

Capacitance3 

CiN Input 

CouT Output 

Ta = 25°C, f = 1MHz, all pins 
except pin under test tied to ground 



7 

10 

1 

PF 


NOTES 

2. Input levels that swing more negative than -O.SV will be clamped and may cause 
damage to the device. 

3. This parameter is periodically sampled and is not 100% tested. 


AC ELECTRICAL CHARACTERISTICS Ta = OX to +70°C, Vcc = 5.0V ±5%, Output load = 1TTL load 

and lOOpF, Input transition time = 20ns, Timing reference levels; 


Input = O.SV and 2.2V, Output = 0.4V and 2.4V unless otherwise 


specified. 



PARAMETER 

LIMITS 

UNIT 


Min 

Typ 

Max 


tACC 

Address access time 



450 

ns 

tco 

Chip select delay 



200 

ns 

tOF 

Chip deselect delay 



200 

ns 

tOH 

Previous data valid after 
address change delay 

20 



ns 


TIMING DIAGRAM 
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OBJECTIVE SPECIFICATION 2690-2— F, I, N • 2690-3— F, I, N • 2690-4— F, I, N 


description 


FEATURES 


PIN CONFIGURATION 


(/> 

o 

0) 

c 

_D) 

0 ) 



The 2690 is fabricated with double-poly n- 
channel silicon gate technology for high 
performance and high functional density. It 
uses a single transistor dynamic storage cell 
and dynamic circuitry to achieve high speed 
and low power dissipation. 

The unique design of the 2690 allows it to be 
packaged in the industry standard 16-pin in- 
line package, which provides the highest 
system bit densities and is compatible with 
widely available automated handling equip- 
ment. 

The use of the 16-pin package is made 
possible by multiplexing the 14 address bits 
(required to address one of 16,384 bits) into 
the 2690 on 7 address input pins. The two 7- 
bit address words are latched into the de- 
vice by the 2 TTL clocks. Row Address 
Strob e (RAS) and Column Address Strobe 
(CAS). Non-critical clock timing require- 
ments allow use of the multiplexing tech- 
nique while maintaining high performance. 

The memory cell requires refreshing for 
data retention. This is most e asily accom- 
plished by performing a RAS only cycle at 
each of 128 row addresses every 2ms. 


BLOCK DIAGRAM 


• Access time: 

2690-2: ISOns 
2690-3: 200ns 
2690-4: 250ns 

• Read and write cycle time: 

2690-2: 375ns 
2690-3: 375ns 
2690-4: 410ns 

• Low power: 

Operating: 462mW (max) 

Standby: 20mW (max) 

• ±10% power supply margins 

• On-chip latches for addres s and data in 

• Output data controlled by CAS and un- 
latched at end of cycle to allow 2- 
dlmenslonai chip selection and extended 
page boundary 

• Page mode addressing 

• RAS only refresh 

• Common I/O capability using “early 
write” operation 

• All inputs TTL compatible 

• 3-state TTL compatible output 




F.I.N 


VbB [X 


JH ^ss 

Din CZ 


]|] CAS 

WRITE 


X] Dout 

RAS [T 


]3] A, 

*0 CE 


Z] *3 

Aj (T 


m *4 

*1 (T 


]o]as 

Vdo IZ 


U Vcc 

*F = Cerdip 


1 = Ceramic 


N = Plastic 



PIN DESIGNATION 


PIN NO. 

SYMBOL 

NAME & FUNCTION 

5-7, 

10-13 

Ao-Ae 

Address inputs 

15 

CAS 

Column address strobe 

2 

Din 

Data in 

14 

Dout 

Data out 

4 

R^ 

Row address strobe 

3 

WRITE 

Read/write input 

1 

Vbb 

Power (-5V) 

9 

Vcc 

Power (+5V) 

8 

Vdd 

Power (+12V) 

16 

Vss 

Ground 
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4027-2/4027-3/4027-4-F,l,N 


DESCRIPTION 

The 4027 is fabricated with n-channel sili- 
con gate technology for high performance 
and high functional density, and uses a 
single transistor dynamic storage cell and 
dynamic circuitry to achieve high speed and 
low power dissipation. 

The unique design of the 4027 allows it to be 
packaged in the industry standard 16-pin 
dual inline package, which provides the 
highest system bit densities and is compati^ 
ble with widely available automated han- 
dling equipment. 

The use of the 16-pin package is made 
possible by multiplexing the 12 address bits 
(required to address 1 of 4096 bits) into the 
4027 on 6 address input pins. The two 6-bit 
address words are latched into the device by 
the 2 TTL clocks. Row Address Strob e 
(RAS), and Column Address Strobe (CAS). 
Non-critical clock timing requirements al- 
low use of the multiplexing technique while 
maintaining high performance. 

The single transistor dynamic storage cell 
provides high speed along with low power 
dissipation. The memory cell requires re- 
freshing for data retention, and this is most 
easily accomplished by performing a read 
cycle at each of the 64 ro w ad dresses every 
2ms, or by performing a RAS only cycle. 

BLOCK DIAGRAM 


FEATURES 

• Ail inputs including clock TTL compatible 

• On chip latches for address, chip select 
and data in 

• 3-state TTL compatible output 

• Output data is latched and valid into next 
cycle 

• Access time: 

4027-2: 150ns 
4027-3: 200ns 
4027-4: 250ns 

• Read and write cycle time: 

4027-2: 320ns 
4027-3: 375ns 
4027-4: 375ns 

• Low power 

Operating: 462mW 
Standby: 27mW 

• RAS only refresh (no dummy cycles re- 
quired) 

• Page mode addressing 

• ±10% power supply margins 


PIN CONFIGURATION 


F,I,N PACKAGE 

Vbb DI 


lU Vss 

D|N CI 


'isl CAS 

WRITE [T 


IUdout 

RAS [T 


171 cs 

Ao m 


jH As 

A2[T 


”] A4 

Ai [T 


^ As 

vdd Cl 


J] Vcc 
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FEATURES 


DESCRIPTION 


• Full line of bipolar RAMs 82SXXX family of bipolar RAMs offers one of the widest 

selection of memories available in the industry. Along with 

• Military and commercial temperature ranges gll standard RAMs, special features have been integrated 

• On-chip address latches many devices enhancing their application effectiveness. 

Such features as address latches, output latches, 2 port 

• 2 port memories memories and 8 and 9 bit outputs allow this family to answer 

• Read-while-write memory almost every need. 


• PNP inputs for low current 

• Schottky clamped 

• TTL compatible 


Also, both commercial and military temperature ranges are 
available. For commercial range (0*C to +75*C) specify 
N82SXXX, and for military range (- 55 ®C to -i- 125 ®C) specify 
S82SXXX. 


RAM QUICK SELECTION GUIDE 


1 RAM 

PACKAGE 

TEMPERATURE RANGE 

OUTPUT” 

POWER/BIT 

SPECIAL 

ORGANIZATION 

SIZE 

PINS 

TYPE’® 

0*0 to + 75*C 

-55»Cto -H25®C 

LOGIC 

TYPE 

(typ) 

FEATURES 

8x4 

32 

24 

F, N 

N82S12 


mm 

OC 

8500mW 

2 PORT RAM 





N82S112 


■1 

TS 



16x4 

64 

16 

F, N 

N82S25 

S82S25 

B 

OC 

6250mW 

SCRATCH PAD RAM 





N74S89 

S54S89 

T 

OC 







N74S189 

S54S189 

B 

TS 







N3101A 

S3101A 

B 

OC 



32x2 

64 

16 

F, N 

N82S21 



OC 

7800pW 

READ WHILE WRITE 







■■ 



RAM 

256x1 

256 

16 

F, N 

N82S16 

S82S16 

T 

TS 

1500mW 

FAST RM CYCLE 





N82S17 

S82S17 

T 

OC 







N82S116 


T 

TS 







N82S117 


T 

OC 







N74S200 

S54S200 

B 

TS 







N74S201 

S54S201 

B 

TS 







N74S301 

S54S301 

B 

OC 



64x9 

576 

28 

1, N 

N82S09 

S82S09 

T 

OC 

1302pW 

9 BIT OUTPUT 

1024x1 

1024 

16 

F, N 

N82S10 

S82S10 

B 

OC 

586mW 






N82S11 

S82S11 

B 

TS 







N82S110 


B 

OC 


^ TAA = 30ns MAX 





N82S111 


B 

TS 






N93415A 


B 

OC 


FSC PIN OUTS 





N93425A 


B 

TS 



256 x8 

2048 

22 

F 

N8X350 

S8X350 

C 

I/O 

329mW 

ADDRESS LATCH 





N82S208 


C 

I/O 



256 x9 

2304 

24 

F, N 

N82S210 


C 

I/O 

292pW 


256 X 9 

2304 

24 

F, N 

N82S212 


C 

■B 

282pW 

9 BIT OUTPUT 

4096 X 1 

4096 

18 

■■ 

N82S400 


B 

OC 

146pW 





■■ 

N82S401 



TS 





NOTES 

1. All voltage values are with respect to network ground terminal. 

2. All typical values are at Vcc = 5V, 1^ = 25°C. 

3. Test each input one at a time. 

4. Measured with the logic low stored. Output sink current is supplied through a resistor to Vqq. 

5. Measured with V|n applied to CE. 

6. Icc is measured with the write enable and memory enable input grounded, all other inputs at 4.5V, and the outputs open. 

7. Minimum required to guarantee a Write into the slowest bit. 

8. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2-minute warm-up. 

9. For more detailed specifications, see Signetics data sheet. 

10. Package type: N = Plastic, F = Cerdip, I = Ceramic 

1 1 . Output definition: OC = Open-collector, TS = 3-state, T = transparent, B = Blanking, C = Common 
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DC ELECTRICAL CHARACTERISTICS®’ ® N grade (COM) : 0‘C<Ta< + 70"C, 4.75V<Vcc<5.25V 

S grade (MIL) : - 55“C<Ta< + 125“C, 4.5V<Vcc<5.5V 


PARAMETER' 

TEST CONDITIONS 

I N grade (COM) 

1 S grade (MIL) 

UNIT 

Min 

Typ2 

Max 

Min 

Typ2 

Max 


Input voltage 








V 

VlL 

Low 

Vcc=Min 



0.85 



0.8 


V,H 

High 

Vcc = Max 

2.0 



2.0 




V,c 

Clamp^ 

Vcc= Min, l,N= - 18mA 


-0.8 

-1.2 


-0.8 

-1.2 



Output voltage 

Vcc=Min 







V 

VoL 

Low^ 

loL=16mA 


0.35 

0.45 


0.30 

0.50 


^OH 

High 

— 10.3rnA 

2.4 







VoH 

High 

loH = -5-2mA 




2.4 















Input current^ 

Vcc=f'^ax 








l| 

At V,N Max 

V,n = 5.5V 



1 



1 

mA 

I.L 

Low 

V|L =0.45 V 


-10 

-100 


-10 

-250 

mA 

l|H 

High 

V,n = 2.7V 


1 

25 


1 

25 

Va 


Output current® 









•OLK 

Leakage 

V,h=2V,Vo = 5.5V 


1 

40 


1 

50 

mA 

lo(OFF) 

Hi-Z state 

Vcc = l^ax,Vo = 5.5V 


1 

40 


1 

100 

mA 



V|h = 2V, Vo = 0.4V 


-1 

-40 


-1 

-100 


•os 

Short circuit 

Vcc = Max,Vo = 0V 

-30 


-100 

-30 


-100 

mA 


Capacitance 

Vcc = 5.0V 







PF 

C,N 

Input 

V,n = 2.0V 


5 



5 

■ 


CoUT 

Output 

Vout = 2.0V 


8 



8 




ADDITIONAL ELECTRICAL CHARACTERISTICS®’ ® N grade (COM) : 0'’C<Ta< + 75°C, 4.75V<Vcc<5.25V 

S grade (MIL) : - 55“C<Ta< + 125“C, 4.5V<Vcc<5.5V 


MEMORY TIMING DEFINITIONS 

Delay between beginning of valid 
Address (with Chip Enable low) and 
when Data Output becomes valid. 

Tce Delay between beginning of Chip 

Enable low (with Address valid) and 
when Data Output becomes valid. 

Tyvp Width of Write Enable pulse. 

WRT CYCLE Defines the minimum amount of 
time required to perform a write. 
This is the sum of Tyvp(min) plus the 
minimum address set-up (Tvys^) and 
hold (Ty^HA) 


DEVICE 

TAA(Max) 

TcE(Max) 

T^pl 

Min)7 

WRTcycle(Min) 

Ice ' 

Max)^ 


S 

N 

S 

N 

S 

N 

S 

N 

S 

82S12/112 

40 ' 


30 


45 


65 


160 


82S25 

50 

60 

35 

35 

30 

30 

40 

50 

105 

120 

3101A 

35 

50 

17 

25 

25 

30 

25 

40 

105 

120 

74S89 

50 

60 

35 

35 

30 

30 

40 

50 

105 

o 

CM 

74S189 

35 

50 

17 

25 

25 

30 

25 

40 

110 

110 

82S21 

50 


50 


25 


45 


130 


82S16/17 

50 

70 

40 

40 

30 

40 

55 

70 

115 

120 

82S116/117 

40 


25 


25 


25 


115 


74S200/201 

/301 

50 

70 

35 

45 

40 

50 

50 

60 

130 

130 

82S09 

45 

80 

30 

50 

35 

50 

45 

70 

190 

200 

82S10/11 

45 

70 

30 

45 

35 

50 

45 

75 

155 

170 

82S110/111 

35 


25 


25 


40 


155 


93415/425 

45 


30 


35 


45 


155 


82S208/210 

60 


35 


40 


60 


185 


8X350 

75 

95 

35 

40 

40 

50 

45 

55 

185 

185 

82S212 

45 


35 


40 

— 

60 

— 

185 


82S400/401 

45 


30 


35 


45 


155 


UNITS 

ns 

ns 

ns 

ns 

mA 1 
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FEATURES 

• Largest generic PROM family 

• PNP inputs for low input current 

• Compatible pin configurations for upward expansion 

• On-chip output latches 

• Schottky and Low-Power Schottky PROMs 

• 3-state and open-collector outputs 

• Fully TTL compatible 

• Reliability proven Ni-Cr fuses 

DESCRIPTION 

The 82SXXX-series generic PROM family offers a wide selec- 


tion of memory size and organization. The 4-bit wide PROMS 
range in capacity from 256 words to 2048 words and are 
packaged in a space saving 16 or 18-pin package. The 8-bit 
PROMs range in organization from 32x8 to 2048x8 and are 
available in a wide selection of package sizes. All PROMs 
have the same programming specifications allowing a single 
programmer to program the entire family. 

The family also provides low current PNP inputs, both 
Schottky and low-power Schottky clamping, on-chip latches, 
and open-collector or 3-state outputs. All PROM fuse links 
store a low and are programmed to a high. 

The entire family is available in both commercial and military 
temperature ranges. For commercial range (O'C to -i-75°C) 
specify N82SXXX, or for military range {-55°C to + 125*0) 
specify S82XXX. 


PROM QUICK SELECTION GUIDE 


1 PROM 

PACKAGE 

TEMPERATURE RANGE 

OUTPUT 

OUTPUT 

POWER/BIT 

ORGANIZATION 

SIZE 

PINS 

TYPE* 

0®C to -I- 7S^C 

-55®Cto -H25“C 

TYPE 

LATCH 

(typical) 

32x8 

256 

16 

F, N 

N82S23 

S82S23 

00 

NO 

1300mW 





N82S123 

S82S123 

TS 

NO 


256x4 

IK 

16 

F, N 

N82S126 

S82S126 

00 

NO 

500mW 





N82S129 

S82S129 

TS 

NO 


512x4 

2K 

16 

F, N 

N82S130 

S82S130 

00 

NO 

300hW 





N82S131 

S82S131 

TS 

NO 


1024x4 

4K 

18 

F, N 

N82S136 

S82S136 

00 

NO 

130mW 





N82S137 

S82S137 

TS 

NO 


2048x4 

8K 

18 

1 

N82S184 

S82S184 

00 

NO 

50mW 





N82S185 

S82S185 

TS 

NO 


256x8 

2K 

24 

F, N 

N82S114 

S82S114 

TS 

YES 


512x8 

4K 



N82S115 

S82S115 

TS 

YES 


512x8 

4K 

22 

F 

N82S146 

S82S146 

00 

NO 

155mW 





N82S147 

S82S147 

TS 

NO 


512x8 

4K 

24 

F, N 

N82S140 

S82S140 

00 

NO 

170fiW 





N82S141 

S82S141 , 

TS 

NO 


1024x8 

8K 

24 

F, N 

N82S180 

S82S180 

00 

NO 

85fiW 





N82S181 

S82S181 

TS 

NO 

1024x8 

8K 

24 

F, N 

N82S182 

S82S182 

00 

YES 

85/iW 





N82S183 

S82S183 

TS 

YES 

1024x8 

8K 

24 

F, N 

N82LS180 

S82LS180 

00 

NO 

37mW 





N82LS181 

S82LS181 

TS 

NO 


2048x8 

16K 

24 

1 

N82S190 

S82S190 

00 

NO 

40mW 





N82S191 

S82S191 

TS 

NO 



* N = Plastic, F = Cerdip, I = Ceramic 
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PIN CONFIGURATION 



N.C. = No Connection 
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■ SIGNETICS GENERIC BIPOLAR PROM FAMILY 


DC ELECTRICAL CHARACTERISTICS^ N82SXXX : 0'’C<Ta< + 75*C, 4.75V<Vcc<5.25V 

S82SXXX : -55“C<Ta< + 125"C, 4.5V<Vcc<5.5V 



PARAMETER 

TEST CONDITIONS 

COMMERCIAL | 

MILITARY 1 

UNIT 

Min 

pra 

Max 


mi 

Max 

Input voltage^ 








wm 

V,L 

Low 




0.85 



0.80 


V,H 

High 


2.0 



2.0 




V,c 

Clamp® 

•in “ ~ 18mA 


- 0.8 

-1.2 


- 0.8 



-1.2 

IHI 

1 Output voltage^ 


■H 

■ 

m 

■ 

■ 


H 

VoL 

Low 

•out ~ 9.6mA 

Hi 



H 


0.50 


VoH 

High (3-state) 

CEi = low, louT= ~ 2mA, CE 2 = low. 



H 

m 






CE 2 = high, CE 4 = high, high stored 

M 


■ 

m 

■ 


■1 

Input current 



M 

■1 

■ 

■ 


mA 

'iL 

Low 

V,N = 0.45V 



BkiI 



-150 


IlH 

High 

V,n = 5.5V 


M 

H 

I 

m 

50 


1 Output current 



m 



m 



•OLK 

Leakage (open collector) 

CEi = high, Vout = 5.5V, CE 2 = high. 



40 



60 

mA 



CE 3 = low, CE 4 = low 








lo(OFF) 

Hi-Z state (3-state) 

CE^ = high, Vqut = 0.5V, CE 2 = high. 



-40 



-60 

mA 



CE 3 = low, CE 4 = low 










CEi = high, Vqut = 5.5V, CE 2 = high. 



40 



60 

mA 



CE 3 = low, CE 4 = low 








•os 

Short circuit (3-state)®’ ® 

Vqut = 0 V 

-20 

■ 

-70 

-15 


-85 

mA 

•cc 

23/123 



65 

77 


65 

85 

mA 


126/129 



Kism 

■FSM 



1^ 



114/115/182/183/190/191 



msm 



KESI 




130/131 




EtUM 


120 

140 



140/141/180/181 



■ESI 

Efim 


140 

185 



146/147 



na 

lEai 



KEM 



136/137 




MEM 


KIiU 

BEI 



184/185 



mm 

il^ 


'mm 

BcM 



LSI 80/LSI 81 



ESI 

mm 



E9 


1 Capacitance 





■ 


■■ 

PF 

C|N 

Input 



5 



5 



*^OUT 

Output 


■ 

8 

■ 

■ 

8 

■ 



NOTES ON NEXT PAGE 
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■ SIGNETICS GENERIC BIPOLAR PROM FAMILY 


AC ELECTRICAL CHARACTERISTICS Ri = 470Q. R2=lkQ, Cl=30pF 

N82SXXX :0*C<Ta< + 75'’C, 4.75V<Vgc<5.25V 
S82SXXX : -55°C<Ta< + 125“C, 4.5V<Vcc<5.5V 


PARAMETER PART TYPES 

TO 

FROM 

COMMERCIAL 

MILITARY 

UNIT 

Min 

Typ2 

Max 


ETQi 


1 

23/123 

OUTPUT 

ADDRESS 


35 

50 


35 

65 

ns 

126/129 



mm 


Ea 

mm 

114/115/182/183 





mm 


130/131 


mm 



mm 

mm 

140/141 


Ea 



mm 


146/147 


EiM 

mm 


wm 

mm 

136/137 


mm 



Wm 

la 

180/181 


EM 

mm 


IBI 


184/185 


mm 

■[tUM 


mm 


190/191 



mm 



ica 

LS180/181 


100 

175 


100 

225 

Tce 

23/123 

OUTPUT 

CHIP ENABLE 


25 

35 


25 

tm 

ns 

126/129 


15 

Oi 


15 

■cm 

114/115/140/141/180/181/182/183/190/191 



mm 



Eil 

130/131/146/147/136/137 


mm 

■cliM 


WFm 

mm 

184/185 



mm 


EiM 

■a 

LS180/181 


35 

60 


35 

80 


23/123 

OUTPUT 

CHIP DISABLE 


25 

35 


25 

40 

ns 

126/129 


■a 



■a 

Ea 

114/115/140/141/180/181/182/183/190/191 


na 

mm 


mm 

Km 

130/131/146/147/136/137 


EiM 

ESI 


mm 

Ea 

184/185 


■cTiM 



■cTiM 

Ea 

LS180/181 


35 

50 


35 

70 

Setup and hold time^ 

Tcds Setup time 

Tcdh Hold time 

OUTPUT 

CHIP ENABLE 

40 

10 

■ 

■ 

50 

10 

0 

1 

ns 

Taoh Hold time^ 

OUTPUT 

ADDRESS 

0 

-10 


5 

-10 


Pulse width^ 

Tsw Strobe 



30 

20 

■ 

40 

20 

■ 

ns 

Latch time^ 

Tsl Strobe 



60 

35 


90 

35 


ns 

Delatch time"* 

Tql Strobe 





30 



35 

ns 


TIMING DIAGRAMS 


TRANSPARENT READ 



Output Latches Not Used 


LATCHED READ 





NOTES 

1. Positive current is defined as into the terminal referenced. 

2. Typical values are at Vcc = 5.0V, T;^= +25“C. 

3. All voltage values are with respect to network ground terminal. 

4. Applies only to the 82S 11 4/1 15/1 82/1 83. 

5. Test one pin at a time. 

6. Duration of short-circuit should not exceed 1 second. 
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82S100-I,N • 82S101-I.N 


DESCRIPTION 

The 82S100 (tri-state outputs) and the 
82S101 (open collector outputs) are Bipolar 
Programmable Logic Arrays, containing 48 
product terms (AND terms), and 8 sum 
terms (OR terms). Each OR term controls an 
output function which can be programmed 
either true active-high (Fp), or true active- 
low (Fp). The true state of each output 
function is activated by any logical combi- 
nation of 16-input variables, or their com- 
plements, up to 48 terms. Both devices are 
field programmable, which means that 
custom patterns are immediately available 

K\/ f nri thp fncinn nrrtopHiiro niftlinpH 

in this data sheet. 

The 82S100 and 82S101 are fully TTL com- 
patible, and include chip-enable control for 
expansion of input variables, and output 
inhibit. They feature either open collector or 
tri-state outputs for ease of expansion of 
product terms and application in bus- 
organized systems. 

Both devices are available in commercial 
and military temperature ranges. For the 
commercial temperature range (0°C to 
+75°C) specify N82S100/101 ,1 or N, and for 
the military temperature range (-55° C to 
+ 125°C) specify 5825100/101,1. 


FPLA EQUIVALENT LOGIC PATH 



Typical Pro(^ct Term: 
Pq “ Iq • • h* I 5 • Ii3 


Typical Output Functions; 

Fo = (CE) + (f^+ ^ +£2) @ S = Closed 
Fq = (CE) + (Pq* Pi» P 2 ) (2) 5 = Open 

NOTE 

For each of the 8 outputs, either the function Fp 
(active-high) or Fp (active low) is available, but not 
both. The required function polarity is programmed 
via link (S). 


FEATURES 

• Field programmable (Ni-Cr link) 

• Input variables: 16 

• Output functions: 8 

• Product terms: 48 

• Address access time: 

S82S100/101~80ns Max 
N82S100/101— 50ns Max 

• Power dissipation: 600mW typ 

• input loading: 

S82S100/101: -SOfJK Max 
N82S100/101: -IOOmA Max 

• Chip enable input 

• Output option: 

S2S100: Tri-state 
82S101: Open collector 

• Output disable function: 

Tri-state — Hl-Z 
Open collector— Hi 

APPLICATIONS 

• CRT display systems 

• Random logic 

• Code conversion 

• Peripheral controllers 

• Function generators 

• Look-up and decision tables 

• Microprogramming 

• Address mapping 

• Character generators 

• Sequential controllers 

• Data security encoders 

• Fault detectors 

• Frequency synthesizers 


PIN CONFIGURATION 


i,N PACKAGE* 

FEt [T 


281 ''cc 

h[T 


271 1, 

..[T 


261 '» 

..[T 


25| 1,0 

..[T 


^ 111 

b 1 6 


23 ] 1,7 

'»CE 



.,[T 


'2TI 1,4 




F 7 [i£ 


^ CE 

f.qi 


'tbI f„ 

Fs [t7 


13 F, 

F. [lT 


‘iil Fj 

GND 



* 1 = Ceramic 



N = Plastic 


tOpen during normal operation 



TRUTH TABLE 


MODE 

D 

m 

Sr I f(Pn) 

m 

m 

Disabled 

(825101) 

X 

1 


1 

1 

Disabled 

(825100) 


Hi-Z 

Hi-Z 


1 

0 

Yes 

1 

0 

Read 

0 

0 


0 

1 

D 

D 

No 

□ 

D 



LOGIC DIAGRAM 



sigmtics 
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82S100-I,N • 82S101-I.N 



Util) J^ROUKSiBim 


ABSOLUTE MAXIMUM RATINGS1 THERMAL RATINGS 


PARAMETER 

RATING 

UNIT 

Min 

Max 

Vcc 

Supply voltage 


+7 

m 

VlN 

Input voltage 


+5.5 


VOUT 

Output voltage 


+5.5 


IlN 

Input currents 

-30 

+30 

mA 

lOUT 

Output currents 


+100 

mA 


Temperature range 



°C 

Ta 

Operating 





N82S100/101 

0 

+75 



S82S100/101 

-55 

+125 


Tstg 

Storage 

-65 

+150 



TEMPERATURE 

MILI- 

TARY 

COM- 

MER- 

CIAL 

Maximum 

junction 

175°C 

150°C 

Maximum 

ambient 

125°C 

75° C 

Allowable thermal 
rise ambient 
to junction 

50° C 

75° C 


DC ELECTRICAL CHARACTERISTICS N82S100/101: 0° < Ta < +75°C, 4.75V < Vcc < 5.25V 

S82S100/101; -55‘’C < Ta < +125°C. 4.5V < Vcc < 5.5V 


PARAMETER 

TEST CONDITIONS 

N82S100/101 

S82S100/101 

UNIT 

Min 

Typ2 

Max 

Min 

Typ2 

Max 


Input voltages 




■ 




V 

ViH 

High 

Vcc =Max 

2 



2 




ViL 

Low 

Vcc = Min 






0.8 


Vic 

ClampS.-i 

Vcc = Min. liN = -18mA 


-0.8 

Bi 


-0.8 

-1.2 



Output voltage 

Vcc = Min 




■1 



V 

VOH 

High (82S100)3,5 

lOH = -2mA 

2.4 







VOL 

L0W3.6 

lOL = 9 6mA 




■ 

0.35 

0.50 



Input current 


■ 



■ 




l|H 

High 

ViN = 5 5V 





<1 

50 


IlL 

Low 

ViN = 0.45V 

■ 



H 

-10 

-150 



Output current 

Vcc = Max 








lOLK 

Leakage? 

VouT = 5.5V 



40 


1 

60 


lO(OFF) 

Hi-Z state (82S100)7 

VouT = 5.5V 



40 


1 

60 

mA 



VouT = 0.45V 



-40 


-1 

-60 


los 

Short circuit (82S100H.8 

VoUT = ov 

-20 


-70 

-15 


-85 

mA 

Icc 

Vcc supply-currents 

Vcc = Max 


120 

170 


120 

180 

mA 


Capacitance? 

Vcc = 5.0V 

n 


■ 

n 


■ 

PF 

CiN 

Input 

ViN = 2.0V 


8 



8 



Gout 

Output 

VouT = 2.0 V 

■ 

17 

■ 

■ 

17 

■ 



AC ELECTRICAL CHARACTERISTICS Ri = 470ii. R 2 = ikii. Cl = 30pF 

N82S100/101: 0®C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S100/101: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 


PARAMETER 

TO 

FROM 

N82S100/101 

S82S100/101 

UNIT 

Min 

Typz 

Max 

Min 

Typ2 

Max 

Access time 

Tia Input 

Tce Chip enable 

Output 

Output 

Input 

Chip enable 

■ 

35 

15 

B 

■ 

35 

15 

80 

50 

ns 

Disable time 

Tcd Chip disable 

Output 

Chip enable 


15 

30 

■ 

15 

50 

ns 



NOTES on following page. 
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82S100-I,N • 82S101-I,N 


NOTES 

1 Stresses above those listed under "Absolute Maximum Ratings "may cause permanent damage to the 
device This is a stress rating only, and functional operation of the device of these or any other 
condition above those indicated in the operation of the device specifications is not implied. 

2 All typical values are at Vcc = 5V. Ta = 25'’C. 

3 All voltage values are with respect to network ground terminal 

4 Test one at the time. 

5 Measured with Vil applied to CE and a logic high stored 

6 Measured with a programmed logic condition for which the output test is at a low logic level. Output 
sink current is applied thru a resistor to Vcc 

7 Measured with: Vih applied to Cl 

8 Duration of short circuit should not exceed 1 second 

9 Ice IS measured with the chip enable input grounded, all other inputs at 4 5V and the outputs open 


TEST LOAD CIRCUIT 


VOLTAGE WAVEFORM 




(INCLUDES 

- ~ SCOPE AND JIG 

CAPACITANCE) 


TIMING DIAGRAM 


READ CYCLE 


CO 



TIMING DEFINITIONS 

Tce Delay between beginning of Chip 
Enable low (with Address valid), 
and when Data Output becomes 
valid. 

Tcd Delay between when Chip Enable 
becomes high and Data Output is 
in off state (Hi-Z or high). 

Tia Delay between beginning of valid 
Input (with Chip Enable low) and 
when Data Output becomes valid. 
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82S102-I,N • 82S103-I,N 


DESCRIPTION 

The 82S102 and 82S103 are Bipolar pro- 
grammable AND/NAND gate arrays, con- 
taining 9 gates sharing 16 common inputs. 
On-chip input buffers enable the user to 
individually program for each_gate either 
the True dm), Complement dm), or Don’t 
Care (X) logic state of each input. In addi- 
tion, the polarity of each gate output is 
individually programmable to implement 
either AND or NAND logic functions. 

Alternately, if desired, OR/NOR logic func- 
tions can also be realized by programming 
for each gate the complement of its input 
variables, and output (DeMorgan theorem). 

Both devices are field-programmable, 
which means that custom patterns are 
immediately available by following the fus- 
ing procedure outlined in this data sheet. 

The 82S102 and 82S103 include chip- 
enable control for output strobing and in- 
hibit. They feature either open collector or 
tri-state outputs for ease of expansion of 
input variables and application in bus- 
organized systems. 

Both devices are available in the commer- 
cial and military temperature ranges. For 
the commercial range (0° C to +75° C) speci- 
fy N82S102/103, I or N, and for the military 
range (-55° C to +125°C) specify 
S82S102/103, I. 


FEATURES PIN CONFIGURATION 

• Field programmable (Ni-Cr link) 

• 16 input variables 

• 9 output functions 

• Chip enable input 

• I/O propagation delay: 

N82S102/103: 35ns max 
S82S102/103: 50ns max 

• Power dissipation: 600mW typ 

• Input loading: 

N82S102/103: -IOOmA max 
S82S102/103: -150 mA max 

• Output options: 

82S102: Open collector 
82S103: Tri-state 

• Output disable function: 

82S102: Hi 
82S103: Hi-Z 

• Fully TTL compatible 

APPLICATIONS 

• Random logic 

• Address decoders 

• Code detectors 

• Peripheral selectors 

• Fault monitors 

• Machine state decoders 


l,N PACKAGE* 



28] vcc 

•e[I 


13 '• 

4[I 


26] It 

u[i: 


HI 

i,[i 


13 Ob) 

i.[i 


23] 1,1 (Ic) 

'.[I 


22 1 1,3 (Ip) 

..[I 


13 '"Oe) 

F.[I 


HI 1,5 (Ip) 

F, IjT 


H] « 

F.OI 


Is] F„ 

Ft Ql 


HI.f, 

F, |TT 


H] 

GND [iT 


Hi 

*1 = Ceramic 


N = Plastic 



LOGIC DIAGRAM 



For each of the 9 outputs, either the function Fp (active high) or Fp (active low) is available, but not both. 
The required function polarity is user programmable via fuse (S). 
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82S102-I,N • 82S103-I,N 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

VeC 

Supply voltage 

+7 

Vdc 

ViN 

Input voltage 

+5.5 

Vdc 


Output voltage 


Vdc 

VOH 

High (82S102) 

+5.5 


Vo 

Off-state (82S103) 

+5.5 


IlN 

Input current 

±30 

mA 

lOUT 

Output current 

+100 

mA 


Temperature range 


°C 

Ta 

Operating 




N82S102/103 

0 to +75 



S82S102/103 

-55 to +125 


Tstg 

Storage 

-65 to +150 



EQUIVALENT LOGIC PATH 



The Field Programmable Gate Array con- 
sists of 9 gates with individually program- 
mable inputs and outputs. 

The inputs to each gate can be programmed 
either True dm), Complement (W, or Don’t 
Care via corresponding links (j) and (k). The 
outputs of each gate can be programmed 
active-high (Fp) or active-low (F*) via corre- 
sponding links (S). Thus, each gate provides 
either of 2 output logic functions in terms of 
external input logic variables Xm as defined 
below (positive logic): 

At S - Open: 

Fp = CE + (Xo • Xi • X 2 • . . . . Xm) = Yp 
At S = Closed: 

Fp = CE + (Xo + Xi + X 2 + Xm) = yp 

m =0, 1, 2 15 





FIELD 

PROGRAMMABLE 

GATE 

ARRAY 



T I 


Yp/yp 



p= 0.1,2 8 _ 

and where Xm = !m, Im, Don’t Care, as as- 
signed by programming polarity of inputs 
lo- hs. 

When CE = low, all gates are enabled, and 
= Fp giving yp = Yp. 

PROGRAMMABLE LOGIC 
FUNCTIONS 

All internal links of virgin FPGAs are intact. 
Therefore, as shown in the Equivalent Logic 
Path, all symbolic switches are initially 
closed. Selective programming (opening) of 
links (J), (K), and (S) enables the user to 
assign input and output polarities to each 
gate for implementing NAND, NOR, AND, 
OR logic functions without changing the 
routing of input and output wires. This is 
shown in the following diagrams for a typi- 
cal gate in terms of 2 input variables, which 
can be readily extended up to 16. 



2=XBY OR Z=X+Y 



Z=XB Y OR Z=x^ Y 



S = SHORT 


Z = XB Y OR 'Z = X + Y 



Z=XA Y OR 
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82S102-I,N • 82S103-I,N 


DC ELECTRICAL CHARACTERISTICS N82S102/103: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V 

S82S102/103: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V 


PARAMETER1 

TEST CONDITIONS 

N82S102/103 

S82S102/103 

UNIT 

Min 

Typ2 

Max 

Min 

Typ2 

Max 


Input voltage 








V 

Vil 

Lowi 

Vcc = Min 



0.85 



0.8 


ViH 

Highi 

Vcc = Max 

2.0 



2.0 




Vic 

Clamp! .3 

Vcc = Min, liN = -18mA 


-0.8 

-1.2 


-0.8 

-1.2 



Output voltage 

Vcc = Min 

■i 



■1 


, 

V 

VOL 

Lowi .4 

lOL = 9.6mA 


0.35 

0.45 

Hi 

0.35 

0.50 


VOH 

High (823103)1.5 

loH = -2mA 









Input current 





■nil 

■■ 


mA 

IlL 

Low 

ViN = 0.45V 


-10 

-100 



-150 


IlH 

High 

ViN = 5.5V 


<1 

25 


■1 

50 



Output current 

Vcc = Max 








lOLK 

Leakage (823102)6 

VouT = 5.5V ' 


1 

40 


1 

60 

/LtA 

lO(OFF) 

Hi-Z state (823103)6 

VouT = 5.5V 


1 

40 


1 

60 

mA 



VoUT = 0.45V 


-1 

-40 


-1 

-60 


I OS 

3hort circuit (823103)3,7 

VouT = OV 

-20 


-70 

-15 


-85 

mA 

Icc 

Vcc supply currents 

Vcc = Max 


120 

170 


120 

180 

mA 


Capacitance 

Vcc = 5.0Y 



■ 

B 


■1 

pF 

CiN 

Input 

Vin = 2.0V 


8 



8 



COUT 

Output6 

VouT = 2.0V 


15 

■ 

B 

15 

■ 



AC ELECTRICAL CHARACTERISTICS Ri = 4700, R 2 = iko. Cl = 30pF 

N82S102/103: 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S1 02/1 03: -55° C < Ta < +1 25° C, 4.5V < Vcc < 5.5V 


PARAMETER 

TO 

FROM 

N82S102/103 

S82S103/103 

UNIT 

Min 

Typ2 

Max 

Min 

Typ2 

Max 

Access time 

Tia Input 

Tce Chip enable 

Output 

Output 

Input 

Chip enable 

■ 

20 

15 

35 

30 


20 

15 

55 

45 

ns 

Disable time 

Tcd Chip disable 

Output 

Chip enable 


15 

30 


15 

45 

ns 


NOTES 

1. All voltage values are with rnespect to network ground terminal. 

2. All typical values ar»at Vcc = 5V, Ta = 25°C. 

3. Test each output one at a time. 

4. Measured with a programmed logic condition for which the output under test is at a low logic level. 
Output sink current is supplied through a resistor to Vcc. 

5. Measured with Vil applied to CE and a logic high at the output. 

6. Measured with Vjh applied to Se. 

7. Duration of short circuit should not exceed 1 second. 

8. Ice is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 
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OBJECTIVE SPECIFICATION 82S 1 04-1, N • 82S 105-1, N 


DESCRIPTION 

The 82S104 (open collector outputs) and 
the 82S10& (tri-state outputs) are bipolar, 
programmable state machines of the Mealy 
type. They contain logic AND-OR gate ar- 
rays with user programmable connections 
which control the inputs of on-chip State and 
Output registers. These consist respective- 
ly of 6 Qg, and 8 Of edge triggered, clocked 
S/R flip-flops, with asynchronous Preset op- 
tion. All flip-flops are unconditionally preset 
to “I" during power turn on. 

The AND array combines 16 external inputs 
1 0-1 5 with 6 internal inputs Qq-S back 
from the State register to form up to 48 Tran- 
sition terms (AND terms). All Transition 
terms can include True, False, or Don’t Care 
states of the controlling variables, and are 
merged in the OR array to issue next-state 
and next-output commands to their respec- 
tive registers on the Low to High transition of 
the Clock pulse. Both True and Complement 
Transition terms can be generated by op- 
tional use of the internal input variable (C) 
from the Complement array. Also, if desired, 
the Preset input can be converted to Output- 
Enable function, as an additional user 
programmable option. 

Both devices are available in commercial 
and military temperature ranges. For the 
commercial temperature range (0°C to 
-f/S^C) specify N82S104/105, I or N, and 
for the military temperature range (— 55“C 
to -1-1 25° C) specify S82S104/105. I. 



FEATURES 

• Field programmable (NhCr link) 

• 16 Input variables 

• 8 output functions 

• 48 transition terms 

• 6>BIT state register 

• 8-BIT output register 

• Transition complement array 

• Positive edge trigger clock 

• Programmable asynchronous preset or 
output enable 

• Power-on preset to all “1” of Internal 
Registers 

• 90 Ns maximum I/O delay 

• 650mW power dissipation (typical) 

• TTL compatible 

• SINGLE -l-SV supply 


APPLICATIONS 

• Interface protocols 

• Sequence detectors 

• Peripheral controllers 

• Timing generators 

• Sequential circuits 

• Elevator controllers 

• Security locking systems 


TRUTH TABLE (Output Control) 



INPUT 

OPTION 


•o 

PR 

O.E. 

pn 

X 

H 


H 

■no 

L 


Qs 

X 


H 

H/Hi-Z 

X 


L 

Qf 

-no 


L 

Qs 


NOTES 

t. Positive Logic: 

S/R = Tq + + T 2 Uy 

Tn = C •do • it • *2 ) • (PQ • 1 

P5) 

C, 1^, Pg = High, Low or Don’t Care 

2. Either Preset (active-High) or Output Enable (active- 
Low) are available, but not both. The desired function is 
a user programmable option. 

3. denotes transition from Low to High level. 

4. R = S = High is an illegal input condition. 


TRUTH TABLE (All flip-flops) 


PIN CONFIGURATION 




^gHDtiBS 


©1C MASTER 1979 





OBJECTIVE SPECIFICATION 


82S104-I,N • 82S105-I,N 


ABSOLUTE MAXIMUM RATINGS^ THERMAL RATINGS 


PARAMETER 

RATING 

UNIT 

Min 

Max 

Vcc 

Supply voltage 


+7 

Vdc 

V|N 

Input voltage 


+5.5 

Vdc 

Vqut 

Output voltage 


+5.5 

Vdc 

■in 

Input currents 

-30 

+30 

mA 

•out 

Output currents 


+ 100 

mA 


Temperature range 



®C 

Ta 

Operating 





N82S104/105 

0 

+75 



S82S104/105 

-55 

+ 125 


TsTG 

Storage 

-65 

+ 150 



TEMPERATURE 

MILI- 

TARY- 

COM- 

MER- 

CIAL 

Maximum 

junction 

175°C 

150“C 

Maximum 

ambient 

125‘’C 

75“C 

Allowable thermal 
rise ambient 
to junction 

50 “C 

75°C 


DC ELECTRICAL CHARACTERISTICS N82S104/ 105; 0° < Ta < +75‘’C. 4.75V < Vqc ^ 5.25V 

S82S104/105:-55“C < Ta < +125“C. 4.5V < Vcc ^ 5.5V 


PARAMETER 

TEST CONDITIONS 

N82S104/105 

S82S104/105 

UNIT 

Min 

Typ2 

Max 

Min 

Typ2 

Max 


Input voltage^ 








V 

V|H 

High 

Vcc = 

2 



2 




V|L 

Low 

Vcc “ 



0.85 



0.8 


V|C 

Clamp3+ 

Vcc ® ■in ” ~18mA 


-0.8 

-1.2 


-0.8 

-1.2 



Output voltage 

Vcc “ 







V 

VOH 

High (82S 105)3 5 

Iqh = 2mA 

2.4 



2.4 




VOL 

Low3'6 

Iql ~ 9.6mA 


0.35 

0.45 


0.35 

0.50 



Input current 


■■ 



IBH 


■■ 

mA 

■IH 

High 

V|N = 5.5V 


<1 

25 


<1 

Bi 


•IL 

Low 

V|N = 0.45V 


-10 

-100 


-10 

mm 


•IL 

Low (CK input) 

V|N ~ 0.45V 


-50 

-250 


-50 

Bl 



Output current 

Vcc ~ 








■OLK 

Leakage^ 

Vqut = 5.5V 


1 

40 


1 

60 

(iA 

•O(OFF) 

Hi-Z state (82S 105)2 

VOUT = 5.5V 


1 

40 


1 

60 

liA 


VOUT “ 0.45V 


-1 

-40 


-1 

-60 


■os 

Short circuit (82S105)'*’5 

VoUT = OV 

-20 


-70 

-15 


-85 

mA 

■cc 

Vcc supply current^ 

Vcc = 


120 

170 


120 

180 

mA 


Capacitance^ 

Vcc = 5.0V 







PF 

C|N 

Input 

V|N = 2.0V 


8 



8 



Gout 

Output 

VoUT = 2.0V 


10 



10 




NOTES 

1 . Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only, and functional operation of the 
device of these or any other condition above those indicated in the operation of the 
device specifications is not implied . 

2. All typical values are at Vqq = 5V. T^ = 25°C. 

3. All voltage values are with respect to network ground terminal. 

4. Test one at a time. 

5. Measured with Vj^ applied to O.E. and a logic high stored, or with applied to PR. 

6. Measured with a programmed logic condition for which the input is at a low logic level, 
and ViL applied to PR/O.E. Output sink current is supplied thru a resistor to Vqc* 

7. Measured with; applied to PR/O.E.. 

8. Duration of short circuit should not exceed 1 second. 

9. Iqq is measured with the PR/O.E. input grounded, all other inputs at 4.5V and the 



outputs open. 
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OBJECTIVE SPECIFICATION 


82S104-I,N • 82S105-I,N 


AC ELECTRIC CHARACTERISTICS R, = 470fl. Rj = ikfi. Cl = 30pF 


N82S104/ 105: 0®C < Ta < +75°C, 4.75V < Vcc 5.25V 
S82S104/ 105: -55‘’C < Ta < +125®C, 4.5V < Vcc ^ 5.5V 


PARAMETER 

TO 

FROM 

N82S104/105 

S82S104/105 

UNIT 

■t™ 

BBI 

Max 


Typi 

Max 


Clock pulse 









ns 

TcKH 

Clock High 

CK- 



10 



10 



TCKL 

Clock Low 

CK-I- 

CK- 


10 



10 



TCKP 

Period 

CK+ 

CK-I- 


65 



65 



- 

Set up time 









ns 

T|S1 

Irtput 


Input ± 


40 



40 



T|S2 

Input (through 


Input ± 


70 



70 




Complement array) 










Tvs 

Power-on preset 


vcc+ 


10 



10 



TpRS 

Preset 


PR- 


-10 



-10 




Hold time 



■m 



■■■ 



ns 

T|H 

Input 

Input ± 

CK-I- 


-15 


■ 

-15 




Propagation delay 



IIH 






ns 

TcKO 

Clock 

Output ± 

CK-I- 


25 



25 



Toe 

Output enable 

Output— 

O.E.- 


25 



25 



Tod 

Output disable 

Output-1- 

O.E.-F 


25 



25 



tsre 

State register enable 

Output ± 

io+ 


50 



50 



Tsrd 

State register disable 

Output ± 

•o- 


50 



50 



TpR 

Preset 

Output-1- 

PR-1- 


50 



50 



TppR 

Power-on preset 

Output-1- 

vcc+ 

HI 

70 



70 




NOTE 

1. All typical values are at \/qq = 5V, = 25°C. 



VOLTAGE WAVEFORM 



sfonotics 


®iC MASTER 1979 



































©1C MASTER 1979 


1693 







1694 


®IC MASTER 1979 







OBJECTIVE SPECIFICATION 


82S104-I,N • 82S105-I.N 


MEMORY TIMING DEFINITIONS 

Tckh Width of input clock pulse. 

Tckl Interval between clock pulses. 

Tckp Clock period. 

T|S1 Required delay between beginning 
of valid Input and positive transition 
of clock. 

T|S2 Required delay between beginning 
of valid Input and positive transition 
of clock, when using optional Com- 
plement Array (two passes neces- 
sary through the AND array). 

Tvs Required delay between Vqq (after 
power-on) and negative transition of 
clock preceding first reliable clock 
pulse. 

TpRs Required delay between negative 
transition of asynchronous Preset 
and negative transition of clock pre- 
ceding first reliable clock pulse. 

T|l-I Required delay between positive 
transition of clock and end of valid 
Input data. 

TckO Delay between positive transition of 
clock and when Outputs become 
valid (with PR/O.E. low). 


Tqe Delay between beginning of Output 
Enable Low and when Outputs be- 
come valid. 

Tqd Delay between beginning of Output 
Enable High and when Outputs are 
in the off state. 

Tsre Delay between input lo transition to 
Diagnostic mode and when the Out- 
puts reflect the contents of the 
state Register. 

T^SRD Delay between input lo transition to 
Logic mode and when the Outputs 
reflect the contents of the Output 
Register. 

Tpp Delay between positive transition of 
Preset and when Outputs become 
valid at “1”. 

TppR Delay between Vqq (after power- 
on) and when Outputs become 
preset at “1”. g 

■ g;., 

O) 

c/)V 
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Signetics 


82S106-I,N • 82S107-I,N 


DESCRIPTION 

The 82S106 (Open collector outputs) and 
82S107 (3-state outputs) are bipolar Pro- 
grammable ROM Patches organized as 48 
words by 8 bits, addressed via a 16 bit 
programmable address comparator. Each 
word can be assigned a unique address 
code, Pn, within a 64K ( 216 ) address range by 
programming the comparator inputs High, 
Low, or Don’t care via True/Complement 
input buffers. 

The contents of each word are also pro- 
grammable, and are enabled to the active- 
High Patch outputs only when a pro- 
gra mmed address is detected, which causes 
the Flag output to go Low. For all unpro- 
grammed addresses, the device outputs 
rem ain H igh (82S106) or Hi-Z (82S10 7) wh ile 
the Flag output remains High. The Flag is 
open collector to allow wire-ANDing for 
expansion to more than 48 patch words. 

The 82S106 and 82S107 are fully TTL com- 
patible and can be programmed in the field 
by following the fusing procedure outlined 
in this data sheet, or by means of commer- 
cially available equipment. 

Both devices are available in commercial 
and military temperature ranges. For the 
commercial range (0°C to +75° C) specify 
I N82S106/107, I or N, and for the military 
i temperature range (-55° C to +125° C) speci- 
fy S82S106/107, I. 



FEATURES 

• Field programmable (Ni-Cr link) 

• Address Inputs: 16 

• Data Outputs: 6 

• Patch Words: 48 

• Address access time: 

S82S106/107— 100ns Max 
N82S106/107— 70ns Max 

• Power dissipation: SOOmW typ 

• Input loading: 

S82S106/107: -150mA Max 
N82S106/107: -lOO^A Max 

• Open collector Flag 

• Output option: 

82S106: Open collector 
82S107: 3-state 

• Output disabled state 

3-state— Hi-Z 
Open collector— Hi 

APPLICATIONS 

• ROM data modifications 

• Memory address trap 

• Digital filter 

• Interrupt request/vector 
generator 

• Data security encoder 


PIN CONFIGURATION 



m 

Flag 

Fo-7 

82S106 

82S107 

NO 

1 

1 

Hi-2 

YES 

0 

Stored Data 


LOGIC DIAGRAM 
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82S106-I,N • 82S107-I,N 


ABSOLUTE MAXIMUM RATINGS1 THERMAL RATINGS 


PARAMETER 

RATING 

UNIT 

Min 

Max 

Vcc 

Supply voltage 


+7 

Vdc 

ViN 

Input voltage 


+5.5 

Vdc 

VOUT 

Output voltage 


+5.5 

Vdc 

IlN 

Input currents 

-30 

+30 

mA 

lOUT 

Output currents 


+100 

mA 


Temperature range 



°C 

Ta 

Operating 





N82S106/107 

0 

+75 



S82S106/107 

-55 

+125 


Tstg 

Storage 

-65 

+150 





COM- 

TEMPERATURE 

MILI- 

MER- 


TARY 

CIAL 

Maximum 

junction 

Maximum 

175°C 

150°C 

ambient 

Allowable thermal 

125°C 

75° C 

rise ambient 
to junction 

50° C 

75°C 


DC ELECTRICAL CHARACTERISTICS N82S106/107: o° < Ta < +75'’C, 4.75V < Vcc < 5.25V 

S82S106/107: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 


PARAMETER 

TEST CONDITIONS 

N82S106/107 

S82S106/107 

UNIT 

Min 

Typ2 

Max 

Min 

Typ2 

. Max 


Input voltages 










V 

ViH 

High 

Vcc = Max 

2 



HI 

2 





ViL 

Low 

Vcc — Min 




EH 




0.8 


Vic 

Clamp34 

Vcc ~ Min, liN = -18mA 



-0.8 

Id 



- 0.8 

-1.2 



Output voltage 

Vcc Min 

■1 

1 



■1 

1 



V 

VOH 

High (82S107)3 5 

loH = -2mA 


1 

HI 


H 

1 




VOL 

Low3,6 (F 0 - 7 ) 

lOL — 9.6mA 

m 

1 


0.45 

H 

1 

0.35 

0.50 


VOL 

Low3,6 (Flag) 

lOL = 4.8mA 

■ 

1 

IH 

0.45 

■ 

1 

0.35 

0.50 



Input current 










fiA 

IlH 

High 

ViN = 5.5V 



<1 

25 



<1 

50 


IlL 

Low 

ViN = 0.45V 



-10 

-100 



-10 

-150 



Output current 

Vcc = Max 










lOLK 

Leakage^ 

VouT = 5.5V 



1 

40 



1 

60 

mA 

lO(OFF) 

Hi-Z state (82S107)7 

VouT = 5.5V 



1 

40 



1 

60 

mA 



VouT 0.45V 



-1 

-40 



-1 

-60 


los 

Short circuit ( 82 S 1 07)4,8 

VouT = OV 

-20 



-70 

-15 



-85 

mA 

Icc 

Vcc supply currents 

Vcc — Max 


120 

170 


120 

180 

mA 


Capacitance7 

Vcc = 5.0V 









pF 

CiN 

Input 

ViN - 2.0V 



8 




8 



COUT 

Output 

VouT = 2.0V 


j 

17 



_ 

17 




AC ELECTRICAL CHARACTERISTICS Ri = 470a R 2 = lka Cl = 30pF 

N82S106/107: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V 
S82S106/107: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 

TO 

FROM 

N82S106/107 

S82S106/107 

UNIT 

Min 

Typ2 

Max 

Min 

Typ2 

Max 


Access time 



d||H 

■■ 


d^H 

■■ 


ns 

Tia 

Address 

Output ■ 

Input 



70 



100 


Tfl 

Enable 

Flag 

Input 

IH 

■i 

70 

HI 

■■ 

100 



NOTES on following page. 
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Signetics 


82S106-I,N • 82S107-I,N 


NOTES 

1. Stresses above those listed under "Absolute Maximum Ratings” may cause 
permanent damage to the device. This is a stress rating only, and functional operation 
of the device of these or any other condition above those indicated in the operation of 
the device specification is not implied. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. All voltage values are with respect to network ground terminal. 

4. Test one at the time. 


5. Measured with the Patch enabled (An = Pn) and a logic high stored. 

6. Measured with a programmed logic condition for which the output under test is at a 
low logic level when the Patch is enabled (An = Pn). Output sink current is applied thru 
a resistor to Vcc. 

7. Measured with the Patch disabled (An ^ Pn). 

8. Duration of short circuit should not exceed t second. 

9. Icc is measured with all inputs at 4.5V and the outputs open. 


TEST LOAD CIRCUIT 


Vcc 



•5V 



CAPACITANCE) 


VOLTAGE WAVEFORM 



TIMING DIAGRAM 




TIMING DEFINITIONS 

Tia Delay between latest Address vari- 
able change and when Data Output 
becomes stable. 


Tfl Delay between latest Address vari- 
able change and when Flag output 
becomes stable. 


®IC MASTER 1979 








82S106-I,N • 82S107-I,N 




When more than 48 memory locations need to be patched, several devices 
can be paralleled by wire-ANDing the Flag outputs. 
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MEMORY 


82LS180-F,N • 82LS181-F,N 


DESCRIPTION 

The 82LS180 and 82LS181 are field pro- 
grammable, which means that custom pat- 
terns are immediately available by following 
the fusing procedure given in this data 
sheet. The standard 82LS180 and 82LS181 
are supplied with all outputs at logical low. 
Outputs are programmed to a logic high lev- 
el at any specified address by fusing a Ni-Cr 
link matrix. 

These devices include on-chip decoding 
and 4 chip enable inputs for ease of memory 
expansion. They feature either open collec- 
tor or 3-state outputs for optimization of 
word expansion in bused organizations. 


FEATURES 

• Address access time: 

N82LS180/181: 175ns max 
S82LS180/181: 225ns max 

• Power dissipation: ST/iW/bit typ 

• input ioading: 

N82LS180/181: -IOOmA max 
S82LS180/181: -150 mA max 

• On-chip address decoding 

• Output options: 

82LS180: Open collector 
82LS181: 3-state 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 


The 82LS 180 and 82LS 181 are available in i-une 

both the commercial and military tempera- APPLICATIONS 

ture ranges. For the commercial tempera- • Prototyping /volume production 

ture range (O^C to -l-75“C) specify • Sequential controllers 

N82LS180/ 181, F or N, and for the military • Microprogramming 

temperature range (— 55“C to +125®C) • Hardwired algorithms 

specify S82LS 180/ 181, F. • Control store 

• Random logic 

• Code conversion 

BLOCK DIAGRAM 



PIN CONFIGURATION 




%N PACKAGI 

r* 


*7 

[I 


1] 

Vcc 

*6 

d 


m 

*8 

As 

d 


22| 

A« 

A4 

d 


ID 

«1 

*3 

d 


20l 

a2 

*2 

d 



CE3 

*1 

d 


b 

CE4 

AO 

d 


iE 

oe 

Oi 

d 


\2s\ 

07 

02 

d 


m 

Os 

03 

d 


u] 

05 

GND 

d 



04 

•F ^icCerdip 

N ■Plastic 






ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

+7 

Vdc 

V|N 

Input voltage 

+5.5 

Vdc 


Output voltage 


Vdc 

VOH 

High (82LS 180) 

+5.5 


Vo 

Off-state (82LS181) 

+5.5 



Temperature range 


»C 

ta 

Operating 




N82LS180/181 

0 to +75 



S82LS180/181 

-55 to +125 


TsTG 

Storage 

-65 to +150 





sgHPtics 
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82LS180-F,N • 82LS181-F,N 


DC ELECTRICAL CHARACTERISTICS N 82 LS 180 / 181 : Ta < + 75 “C, 4 . 75 V < Vcc ^ 5 . 25 V 

S82LS180/181: -55‘‘C < Ta < +125“C, 4.5V < Vcc ^ 5.5V 


PARAMETER 


Input voltage 
Low 
High 


N82LS180/181 


S82LS180/181 


_l I 

o o 
> > 

Output voltage 

Low 

High (82LS181) 


Input current 

l|L 

Low 

'IH 

High 


Output current 

'OLK 

Leakage (82LS180) 

^O(OFF) 

Hi-Z state (82LS181) 

'os 

Short circuit (82LS181) 

'cc 

Vcc supply current 


Capacitance 

C|N 

Input 

Gout 

Output 


TEST CONDITIONS 


'in ~ “ISmA 


IqUT = 4.8mA 

CE-| = low, IquT “ ~1mA, 
CE2 = low, 

CE2 = high, CE4 = high, 
high stored 


V|N = 0.45V 
V||M = 5.5V 


ci, = CEj = HIGH ''OUT ° 

CE3 = CE4 = LOW Vqut = 0.5V 


Min Typ2 Max Min Typ^ Max 


CEi = CE2 = LOW, 
CE2 = CE3 = HIGH 


VoUT = 5 . 5 V 


VOUT -10 


Vcc = 5.0V 
V|N = 2.0V 
VouT = 2.0V 


.85 

- 0.8 - 1.2 


.80 

- 0.8 - 1.2 


60 mA 


-60 tiA 


60 /iA 


—85 mA 


85 mA 


PF 


AC ELECTRICAL CHARACTERISTICS Ri = ikfl. R2 = 2kQ, Cl = 30pF 

N82LS180/ 181: 0°C < Ta < +75°C, 4.75V < Vcc ^ 5.25V 
S82LS180/181: -55°C < Ta < +125°C, 4.5V < Vcc 5.5V 


PARAMETER 

TO 

FROM 

Access time 

Taa 

tce 

Output 

Output 

Address 

Chip enable 

Disable time 

Tcd 

Output 

Chip disable 


NOTES 

1. Positive current is defined as into the terminal referenced. 

2. Typical values are at Wqq = 5.0V, T/^ = +25‘’C. 


N82LS180/181 


Min 


S82LS180/181 



Typ2 

Max 

100 

35 

175 

60 

35 

50 
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82S2708-F 


DESCRIPTION 

The 82S2708 is field programmable, which 
means that custom patterns are immediate- 
ly available by following the fusing proce- 
dure given in this data sheet. The standard 
82S2708 is supplied with all outputs at logi- 
cal low. Outputs are programmed to a logic 
high level at any specified address by fusing 
a Ni-Cr link matrix. 

This device includes on-chip decoding and 
1 chip enable input for ease of memory 
expansion, it features tri-state outputs for 
optimization of word expansion in bused 
organizations. 

The 82S2708 is available only in the 
military temperature range. For the 
military temperature range (-55® C to 
+125®C) specify S82S2708. 


APPLICATIONS 

• Prototyping/voluine productfon 

• Sequential contrcrflers 

• Mtcroprogrammlng 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 


I 


FEATURES 

• Address access time: 

S82S2708: 90ns max 

• Power dissipation: 85/biW/bit typ 

• Input loading: 

S82S2708: -150/iA max 

• Chip enable Input 

• On-chip address decoding 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Pin for pin replacement for 2708 EROM 

• Fully TTL compatible 


BLOCK DIAGRAM 


PIN CONFIGURATION 




O, O2 O, O4 O, O, O7 o, 

OUTPUT LINES 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

+7 

Vdc 

ViN 

Input voltage 

+5.5 

Vdc 


Output voltage 


Vdc 

VoH 

High 

+5.5 


Vo 

Off-state 

+5.5 



Temperature range 


°C 

Ta 

Operating 




S82S2708 

-55 to +125 


Tstg 

Storage 

-65 to +150 



SifpOtiCS 
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82S2708-F 


DC ELECTRICAL CHARACTERISTICS S82S2708: -55“ C < Ta < +125“C, 4.5V < Vcc < 5.5V 


PARAMETER 

TEST CONDITiONSi 

S82S2708 

UNIT 

Min 

Typ2 

Max 


Input voltage 





V 

VlL 

Low 




.80 


ViH 

High 


2.0 




Vie 

Clamp 

|iN = -18mA 


-0.8 

-1.2 



Output voltage 





V 

VoL 

Low 

I OUT = 9.6mA 



0.5 


VOH 

High 

louT = -2.0mA, CE = Low, 

2.4 






High stored 






Input current 





mA 

llL 

Low 

ViN = 0.45V 



-150 


IlH 

High 

ViN = 5.5V 



50 



Output current 






lO(OFF) 

Hi-Z state 

CE = High, Vqut = 0.5V 



-60 

/uA 



CE = High, Vqut = 5.5V 



60 


los 

Short circuit 

VouT = 0V 

-15 


-85 

mA 

icc 

Vcc supply current 



140 

185 

mA 


Capacitance 

Vcc = 5.0V 




pF 

CiN 

Input 

ViN = 2.0V 


5 



COUT 

Output 

VouT = 2.0V 


8 




AC ELECTRICAL CHARACTERISTICS Ri = 47on, R2 = ikfi, Cl = 30pF 


S82S2708: -55“ C < Ta < +125“C, 4.5V < Vcc ^ 5.5V 


PARAMETER 

TO 

FROM 

S82S2708 

UNIT 

Min 

Typ2 

Max 

Access time 

Taa 

Tce 

Output 

Output 

Address 

Chip enable 


50 

20 

90 

50 

ns 

Disable time 

Tcd 

Output 

Chip disable 


20 

50 

ns 


NOTES 

1. Positive current is defined as into the terminal referenced. 

2. Typical values are Vcc = 5.0V, Ta = +25° C. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 



ADDRESS^^ 

X"'' . 




1 

CHIP ENABLE 


^,,.v 

■’’CE — 


■''CD— ► 


0,-0, 

All Inputs; tr = 



1 1.BV 

tf = Sna (10% to 00%) 
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SM74S188/288 

MM74S188/288 


SUPER HIGH SPEED 256 BIT TTL PROGRAMMABLE READ ONLY MEMORY 

FEATURES 



Preliminary 




Pin-Outs 


• Electrically Programmable— Fuse Link 


— 




• High Speed— Schottky clamped 



OJ 

”1 ^ 

— 1 o 

• Address Access— 1 5 ns max. 

5c: 

lO 

w 


• Enable Access— 10 ns max. 


00 



• DTL/TTL Compatible 



CO 


• Board Level Programming 



-NO 




o> 





■nJ 

o 


DESCRIPTION 

iH 

00 

(O 

□ 5 

These are super high speed Schottky TTL programmable 

They are both available in open collector (SM 


read-only Memories, organized in 32 word by 8 bit 
configuration. They are fully TTL input/output compatible 
and operate over* commercial and military voltage and 
temperature ranges. The logic levels are "zero"s when low 
and “one"s when high. It can be electrically programmed in 
selected bit locations. All the address inputs can be used for 
programming and reading. 


MM 74S188) and tri-state (SM 74S288 and MM 74288) 
output versions. 

APPLICATIONS 

High Speed Logic Substitution and High Speed Program- 
mable Logic Array 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

Min 

Typ 

Max 

Units 

Conditions 

tAA 

Address Access Time 


10 

15 

ns 

Operating Ranges: 

SM74S1 88/288 

0°C to 75°C 5V ± 5% 

MM 74S1 88/288 
-55°Cto 125°C 5V ± 10% 

tEA, tER 

Enable Access Time 
Enable Recovery Time 


7 

10 

ns 

icc 

Power Supply Current 


90 

130 

mA 

Vcc “ Max* All inputs grounded, 
outputs open. 
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SM82S190/191 

MM82S190/191 


16,384 BIT TTL PROGRAMMABLE READ-ONLY MEMORY 



These are Memories organized in 2048 word by 8 bit 
configuration. The 82S190/191 are field programmable 
devices. This means that the desired patterns are available 
by following the programming procedure. These PROM's 
are shipped in unprogrammed forms. They have Low's in all 
locations. The Logical High is achieved by blowing open the 
fuses at the selected locations. After fusing, the state of the 
programming is irreversible. 


These PROM's use a Supertax Proprietary Schottky Tech- 
nology. This innovation makes it possible to produce a very 
small cell size. The design also incorporates advanced circuit 
and decoding techniques which contribute to the fast access 
times. 

These devices are available with Open Collector 82S190 and 
Tri-State 82S191 outputs. Both of them are available in the 
commercial and military ranges. 


OPERATING RANGES AND ACCESS TIMES 


SM82S190/SM82S191 

0°Cto-H75°C 

Vcc = 5.0V ± 5% 

tAA (typ.) = 40 nsec 

> 

MM82S190/MM82S191 

-55°Cto-H25°C 

Vcc= 5.0V± 10% 

tAA (typ.) ^ 50 nsec 





^EA “ 20 nsec 


APPLICATIONS 




2 

u 

Microprogramming, Hardwired Algorithms, Control Store, 


s 

Random Logic, Code 

Conversion, and 

Sequential 




Controllers. 

t 
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CM3200 


32,768 BIT STATIC CMOS READ-ONLY MEMORY 


Preliminary December 1978 


FEATURES 

• 4096 X 8 Organization 

• All Inputs and Outputs TTL Com- 
patible 

• Fully Static— No clocks or refresh 

• Single 5V Power Supply 

• Maximum Access Time . . . 450 ns 
•.MimmunFrCyde -Time-. . . 450 ns 

• Typical Operating Power Dis- 
sipation . . . lOmW/MHz 

DESCRIPTION 


• 3- State Outputs for OR-ties 

• Industry Standard Pin Con- 
figuration ... Pin Compatible with 
Intel 2708, Intel 831 6B, TMS 2708 

• Two programmable Chip Select 
Inputs 

• Low power CMOS Technology 

• Typical Standby Power Dissipa- 
tion ... 50 uW total or 1.5 nW/bit 


24-Pin Ceramic and Plastic 
Dual-in- Line Packages 
(Top View) 


The CM3200 is a 32,768 bit read-only memory organized 
in 4096 word by 8 bit configuration. Low power, low cost 
CMOS technology and advanced circuit design makes the 
CM3200 ideal for microprocessor based or battery 
operated systems. The device operates at high speed and 
interface simply with TTL circuits, does not require any 
clock input, and yet consumes very little operating or 
standby power. 

All inputs can be driven directly by Series 74 TTL circuits 
or 4000 series CMOS circuits without any external 
components. Each output can drive one standard TTL 
load. The data outputs are three-state and allows multiple 
devices or-tied on a common bus. Two TTL compatible 
chip select inputs allow easier memory expansion. 

The CM3200 is designed for high density asynchronous 


CHIP. SELECT LOGIC 


ADDRESS INPUTS 


Y 


ADDRESS 

BUFFER 


X 

f 

ADDRESS 


BUFFER 

1* 



r 


32 




r 


128 


1 


Kin uon- A7 lj_ jj ]24 Vcc 

Tipatible with A6 2[] ]23 as 

3B, TMS 2708 3[; ]22 A9 ^ 

Chip Select * CS 2 or^ 

A3 UL i J20 CSIorCSI 

, . A2 ef I Tig A10 

hnology t i 

A1 ]18 Aji 

3wer Dissipa- 5 |- ,^3 

■1.5nW/bit Q, 9[- ],3 o, 

Q2 10[ ]15 Q6 

Q3 11 [ ]14 Q5 

'/SS 12 Q ]13 Q4 

fixed Memory applications such as look-up logic tables 
and microprogramming. Industry standard pin out con- 
figuration makes it very easy to replace four 8K EPROMS, 
two 16K ROMS or one 32K ROM for lower power 
dissipation and lower cost. 

The CM3200 is available in 24-pin dual-in-line plastic or 
ceramic packages. 

The 12 address inputs are decoded on-chip and selects one 
of 4096 word of 8 bit data. Each of the two chip select 
inputs are programmable to be either active high or active 
low level. When both chip select inputs are active, the 
eight outputs are enabled. When either chip select input is 
not active, all the eight outputs are in a high-impedance 

state. . y 

DATA OUTPUTS 

Q1-Q8 ^ VSS 


OUTPUT BUFFERS 


Y GATING 


4096 X 8 MEMORY MATRIX 
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Hb Supertex inc, C M 3200 

32,768 BIT STATIC CMOS READ-ONLY MEMORY 


Electrical Characteristics, TA = 0°C to 70° C, = 5 V ± 5% (unless otherwise noted) 


Parameter 

Test Conditions 

Min 

Max 

Unit 

VoH High Level output voltage 

Vcc=4.75V 

•OH=-200uA 

2.4 

Vcc 

V 

Vql Low-level output voltage 

Vcc=4.75V 

lOL " 2 mA 

0.4 

V 

ll Input current 

Vcc 5.25V 

ViN = 5.25V 

10 

uA 

Iql Output leakage current 

Vo=0.4V to Vcc Ohip deselected 

±10 

uA 

•CC Supply current from Vcc 

Vcc “ 5.25V output not loaded 

10 

mA 

Cj Input capacitance 

Vq= 0 V 
f = 1 MHz 

Ta = 25°C 

10 ■ 

PF 

Cq Output capacitance 

Vo = 0 V 
f=1MHz 

Ta=25°C 

10 

pF 

V|H High level input voltage 

2.0 

Vcc 

V 

V-j L Low level input voltage 

Vss 

0.65 

V 


Switching characteristics, Ta = 0°C to 70° C, Vcc = 5V ± 5%, 1 series 74 TTL load, Cl=100 pF 



s 
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SCHOTTKYf 

PROMS 


SERIES S4S/74S. 54LS/74LS 
PROGRAMMABLE READ-ONLY MEMORIES 


• Titanium-Tungsten (Ti-W) Fuse Links for Fast, 
Reliable Low-Voltage Programming 

• Full Decoding and Chip Select Simplify 
System Design 

• Fast Chip Select to Simplify System Decode 

• Choice of Three-State or Open-Collector 
Outputs 


• P-N-P Inputs for Reduced Loading on 
System Buffers/Drivers 

• Applications Include: 

Microprogramming/Firmware Loaders 
Code Converters/Character Generators 
T ranslators/Emulators 
Address Mapping/Look-Up Tables 



BIT SIZE 

(ORGANIZATION) 

OUTPUT 

CONFIGURATION 

1 TYPICAL PERFORMANCE 


1 ACCESS TIMES ] 

PO 

WER 

ADDRESS 

SELECT 

DISS! 

RATION 

16,384 bits 

three-state 

50 ns 

20 ns 



2048 W X 8 B 

open-collector 

62 

5 mW 

8192 bits 

three-state 

45 ns 




2048 W X 4 B 

open-collector 

20 ns 

62! 

5 mW 

4096 bits 

three-state 





1024Wx4B 

open-collector 

40 ns 

20 ns 

47 

5 mW 

8192 bits 

three-state 

45 ns 

20 ns 



1024 W x 8 B 

open-collector 

62 

5 mW 

8192 bits 

three-state 

80 ns 

35 ns 



1024 W X 8 B 

open-collector 

3& 

0 mW 

8192 bits 

three-state 

45 ns 

20 ns 



1024 W X 8 B 

1 open-collector 

62! 

5 mW 


'S454, 'S455 


'S476. 'S477 




'S452. 'S453 


'S478, *S479 
'LS478, 'LS479 


'S2708, 'S3708 



AD H 1 j 
ADG 2r~! 
AO F 3 H] i 
AD e 4^ 
ADD 5C" 
AO C 6 d I 
AD B 7 [^1 
AO A 8 LJ j 
DO 1 9 M I 

DO 2 10 [H; 
DO 3 1 1 P I 
GND 12p! 


P 24 Vcc 
p23 AD 1 
p22 ADJ 
P21 AD K 
□ 20 

□ l9 S2 

□ l8 S3 

□ l7 DO 8 

□ 16 DO 7 

□ 15 DO 6 

□ 14 DO 5 

□ 13 DO 4 


AD H 1 : 
AD G 2 I 
AD F 3 
AD E 4 
AD D 5 
AD C 6 
AO B 7 
AO A 8 
DO 1 9 

DO 2 10 

DO 3 11 

GND 12 


P 24 Vcc 
P 23 AD 1 

□ 22 AD J 

□ 21 SI 

□ 20 S2 

□ 19 S3 
P 18 S4 

□ 17 DO 8 

□ 16 DO 7 

□ l5 DO 6 

□ l4 DO 5 

□ l3 DO 4 


Etectrical parameters for the 'S452, 'S453, ’LS478, 'LS479 are design goals only. 


DESIGN GOAL 

This documant providas tentative infor- 
metion on a product in the developmentai 
itaga. Texas instruments reserves the right 
to change or diacontinua this product 
without notice. . 


DO 2 10 
DO 3 11 



iP 24 Vcc 
p 23 AD I 
p 22 ADJ 
p 21 NC 
jp 20 S 
p19 NC 

□ 18 NC 

□ 17 DO 8 

□ 16 DO 7 

□ 15 DO 6 

□ 14 DO 5 

□ 13 DO 4 


Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


^Integrated Schottky-Barrier diode- 
clamped transistor is patented by Texas 
Instruments. U. S. Patent Number 
3,463.975. 
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SERIES 54S/74S 

PROGRAMMABLE READ-ONLY MEMORIES 


description (continued) 

Data can be electronically programmed, as desired, at any bit location in accordance with the programming procedure 
specified. All PROM's, except the 'S287 and 'S387 are supplied with a low-logic-level output condition stored at each 
bit location. The programming procedure open-circuits Ti-W metal links, which reverses the stored logic level at selected 
locations. The procedure is irreversible; once altered, the output for that bit location is permanently programme!. 
Outputs never having been altered may later be programmed to supply the opposite output level. Operation of the unit 
within the recommended operating conditions will not alter the memory content. 

Active level(s) at the chip-select input{s) enables all of the outputs. An inactive level at any chip-select input causes all 
outputs to be off. 

The three-state output offers the convenience of an open-collector output with the speed of a totem-pole output; it can 
be bus-connected to other similar outputs yet it retains the fast rise time characteristic of the.TTL totem-pole output. 
The open -CO I lector output offers the capability of direct interface with a data line having a passive pull-up. 

schematics of inputs and outputs 

*8188, *8287, 'S288, *8387, 'S470,‘S471, '8188, *8387, *8470 *8287, '8288, '8471, 

'8472, '8473, '8474, '8745 8743, '8475 '8472, '8474 


EQUIVALENT OF 
EACH INPUT 



] 

, 


If 

INPUT • — 

■ 

i 

f • 



TYPICAL OF 
ALL OUTPUTS 


TYPICAL OF 
ALL OUTPUTS 





Programming circuit not shown 


Programming circuit not shown 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage (see Note 1 ) 7V 

Input voltage 5.5 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54S' Circuits — 55‘"C to 125 C 

SN74S' Circuits O'^C to 70 C 

Storage temperature range —65 C to 150 C 

recommended conditions for programming the 'SI 88, 'S287, 'S288, 'S387, 'S470 through /S475 


Supply voltage, V^c (see Note 1) 


Input voltage 


Steady state 


Program pulse 


High level, V|(-) 


Low level, Vn_ 


Termination of all outputs except the one to be programmed 


Voltage applied to output to be programmed, Vgipr) (see Note 2) 


Duration of Vqc programming pulse Y (see Figure 2 and Note 3) 


Programming duty cycle 


Free-air temperature 


^Absolute maximum ratings. 

NOTES; 1. Voltage values are with respect to network ground terminal. The supply voltage rating does not apply during programming. 

2. The 'S188. 'S288, 'S470, 'S471, 'S472. '3473, 'S474, and 'S475 are supplied with all bit locations containing a low logic level, and 
programming a bit changes the output of the bit to high logic level. The '3287 and '3387 are supplied with all bit outputs at a high 
logic level, and programming a bit changes it to a low logic level. 

3. Programming is guaranteed if the pulse applied is 98 (is in duration. 


SN54S', SN74S' 

MIN 

NOM 

MAX 

4.75 

5 

5.25 

10 

10.5 

11^ 

2.4 


5 

0 


0.5 

See load circuit 


(Figure 1) 

0 

0.25 

0.3 

98 

100 

103 


25 

35 

0 


55 
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SERIES 54S/74S 
PROGRAMMABLE READ-ONLY MEMORIES 


step-by*step programming procedure for the 'S188, 'S287, 'S288, 'S387, 'S470 through 'S475 

1. Apply steady -state supply voltage (Vcc = 5 V) and address the word to he programmed. 

2. Verify that the bit location needs to be programmed. If not, proceed to the next bit. 

3. If the bit requires programming, disable the outputs by applying a high logic-level voltage to the chip-select 
input(s). 

4. Only one bit location is programmed at a time. Connect each output not being programmed to 5 V through 3.9kn 
and apply the voltage specified in the table to the output to be programmed. Maximum current out of the 
programming output is 150 mA. This current flows from the programmer into the PROM output. 

5. Step ^CC ^0.5 V nominal. Maximum supply current required during programming is 750 mA. 

6. Apply a low-logic-level voltage to the chip-select input(s). This should occur between 1 )us and 1 ms after Vqc has 
reached its 10.5-V level. See programming sequence of Figure 2. 

7. After the .X pulse time is reached, a high logic level is applied to the chip-select inputs to disable the outputs. 

8. Within 1 ps to 1 ms after the chip-select input(s) reach a high logic level, VqC should be stepped down to 5 V at 
which level verification can be accomplished. 

9. The chip-select input(s) may be taken to a low logic level (to permit program verification) 1 ps or more after Vqc 
reaches its steady-state value of 5 V. 

10. At a Y pulse duty cycle of 35% or less, repeat steps 1 through 8 for each output where it is desired to program a 
bit. 

NOTE: Only one programming attempt per bit is recommended. 



5V 


OUTPUT 


3.9 kn 


LOAD CIRCUIT FOR EACH OUTPUT 
NOT BEING PROGRAMMED OR FOR 
PROGRAM VERIFICATION 


FIGURE 1 - LOAD CIRCUIT 


VERIFY 
NEED TO 
PROGRAM 

vcc 




•— Y — 



ms 




fU 


.3Y TYPICAL- 


1 MS to 1 ms 


-VERIFY PROGRAM 

REMOVE Vcc TO 
/-REDUCE AVERAGE 
/ POWER 



sn 


V,H 


APPLY 

VO(pr) 


V|L 


REMOVE 

VO(pr) 


FIGURE 2 - VOLTAGE WAVEFORMS FOR PROGRAMMING 
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SERIES 54S/74S 

PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS 


recommended operating conditions 


PARAMETER 

*8287. *8471 

'8288 

'S472, '8474 

UNIT 

MIN NOM MAX 

Min NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

Series 54S 

4.5 5 5.5 

4.5 5 5.5 

4.5 5 5.5 

■ 

Series 74S 

4.75 5 5.25 

4.75 5 5.25 

4.75 5 5.25 

High-level output current, Iqh 

Series 54S 

-2 

-2 

-2 

mA 

Series 74S 

-6.5 



-6.5 

Low-level output current, Iql 

16 

20 

12 

mA 

Operating free-air temperature, 

Series 54S 

-55 1 254 

-55 125 

-55 125 

°C 

Series 74S 

0 70 

0 70 

0 70 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54S’ 

SN74S' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V||-j High-level input voltage 


2 

2 

V 

V|L Low-level input voltage 


0.8 

0.8 

V 

V 1 K 1 nput clamp voltage 

Vcc “ min, l| = — 18 mA 

-,.2 

-1.2 

V 

VqH High-level output voltage 

Vcc = min, ViH = 2V, 

V|l = o.8v, Iqh = max 

2.4 3.4 

2.4 3.2 

V 

Vql Low-level output voltage 

Vcc = min, V|h = 2V, 

V|L = 0.8V, Iql = max 

0.5 

0.5 

V 

Off-state output current, 

high-level voltage applied 

Vcc = max, V|H = 2V, 

Vq = 2.4 V 

50 

50 


Off-state output current, 

*OZL 

low-level voltage applied 

Vcc = max, V|h = 2V, 

• Vq = 0.5 V 

-50 

-50 

HA 

Input current at maximum 

l| 

input voltage 

Vcc = max, V| = 5.5V 

1 

1 

mA 

Im High-level input current 

Vcc = max, V| = 2.7 V 

25 

25 

mA 

l)L Low-level input current 

Vcc = max, V| = 0.5V 

-250 

-250 

mA 

•os Short-circuit Output currents 

Vcc “ max 

-30 -100 

-30 -100 

mA 

Ice Supply current 

Vcc ~ max. 

Chip select(s) at 0 V, 

Outputs open. 

See Note 4 

'S287 

100 135 

100 135 

mA 

'S288 

80 110 

80 110 

'S471 

110 155 

110 155 

'S472, 'S474 

120 155 

120 155 

U_— 


switching characteristics over recommended ranges of Ta and Vcc (unless otherwise noted) 


TYPE 

TEST CONDITIONS 

1a(ad) 

Access time from 
address 

ta(S) <ns» 

Access time from 
chip select (enable time) 

tpxz <ns> 

Disable time from 
high or low level 

UNIT 

[MZHQ2I 

MAX 



SN54S287 


42 

75 

15 

40 

12 

40 

ns 

SN74S287 

Cl= 30 pF for 

42 

65 

15 

35 

12 

35 

ns 

SN54S288 

ta(ad) and ta(?) 

25 

50 

12 

30 

8 

30 

ns 

SN74S288 

5 pF for tpxz; 

25 

40 

12 

25 

8 

20 

ns 

SN54S471 

Rl = 300 Jl; 

50 

80 

20 

40 

15 

35 

ns 

SN74S471 

See Figure 2, 

50 

70 

20 

35 

15 

30 

ns 

SN54S472, SN54S474 

Page 1 3 

55 

85 

20 

45 

15 

40 

ns 

SN74S472, SN74S474 


55 

75 

20 

40 

15 

35 

ns 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t-AII typical values are at Vqc 5 V, = 25 C. 

i^Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

♦An SN54S287 in the W package operating at free air temperatures above 108' C requires a heat sink that provides a thermal resistance from 
case to free air, R/|CA. more than 42 C/W. 

NOTE 4; The typical values of IqC shown are with all outputs low. . 
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SERIES 54S/74S 

PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 


PARAMETER 

'SI 88 

'S387. 

'S470 

'S473, 'S475 

UNIT 

MIN 

NOM 

MAX 

MIN NOM MAX 

MIN NOM 

MAX 

Supply voltage, Vcc 

Series 54S 

4.5 

5 

5.5 

4.5 5 

5.5 

4.5 5 

5.5 


Series 74S 

4.75 

5 

5.25 

4.75 5 

5.25 

4.75 5 

5.25 

V 

High-level output voltage, Vqh 

5.5 

5.5 

5.5 

V 

Low-level output current, Iql 

20 

16 

12 

mA 

Operating free-air temperature, Ta 

Series 54S 

-55 


125 

-55 

1254 

-55 

125 


Series 74S 

0 


70 

0 

‘70 

0 

70 

C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

MIN TYPt MAX 

UNIT 

V|H 

High-level input voltage 


2 

V 

V|L 

Low-level input voltage 


0.8 

V 

V|K 

Input clamp voltage 

Vcc “ MIN, 

l| = -18 mA 

-1.2 

V 

Iqh 

High-level output current 

Vcc = MIN, 

V|h = 2V, 

V|L = 0.8 V 

Vqh = 2.4 V 

50 

mA 

VOH = 5.5 V 

100 

Vql 

Low-level output voltage 

Vcc = 

V|L = 0.8 V, 

V|h = 2V, 

Iql = max 

0.5 

V 

t| Input current at maximum input voltage 

Vcc = I^AX, 

V| = 5.5 V 

1 

mA 

•IH 

High-level input current 

Vcc = 

V| = 2.7 V 

25 

mA 

l|L 

Low-level input current 

Vcc = max. 

V| = 0.5 V 

-250 

HA 



Vcc = max. 

■SI 88 

80 110 


•cc 

Supply current 

Chip sefect(s) at 0 V, 

■S387 

100 135 

mA 

Outputs open. 

■S470 

110 155 



See Note 4 

'S473, 'S475 

120 155 



switching characteristics over recommended ranges of Ta and Vcc (unless otherwise noted) 


TYPE 

TEST CONOITIONS 

*a(ad) 

Access time from 

address 

ta(5) 

Access time from 

chip select 

(enable time) 

tPLH 

Propagation delay time, 

low-to-high-level out- 
put from chip select 

(disable time) 

UNIT 



MIN TYPt 

MAX 

MIN TYPt MAX 

MIN TYPt 

MAX 


SN54S188 


25 

50 

12 

30 

12 

30 

ns 

SN74S188 

Cl = 30 pF, 

RLI • 300 12, 

RL2 = 600 12, 

See Figure 1, 

25 

40 

12 

25 

12 

25 

ns 

SN54S387 

42 

75 

15 

40 

15 

40 

ns 

SN74S387 

42 

65 

15 

35 

15 

35 

ns 

SN54S470 

50 

80 

20 

40 

15 

35 

ns 

SN74S470 

50 

70 

20 

35 

15 

30 

ns 

SN54S473, SN54S475 

Page 13 

55 

85 

20 

45 

15 

40 

ns 

SN74S743, SN74S475 


55 

75 

20 

40 

15 

35 

ns 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. , 
i All typical values are at Vqq 5 V, 25°C. 

♦ A SN54S387 in the W package operating at free-air temperatures above 108°C requires a heat sink that provides a thermal resistance from 
case-to free-air, R^^cA- more than 42°C/W. 

NOTE 4; The typical values of I cc shown are with all outputs low. 



Texas Instruments 

\ (N< OKIM>K A I I l> 

' POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 


1712 


®iC MASTER 1979 





































SCHOTTKYf 

PROM'S 


SERIES 54S/74S 
PROGRAMMABLE READ-ONLY MEMORIES 


• Titanium-Tungsten (Ti-W) Fuse Links for 
Fast, Low-Voltage, Reliable Programming 

• All Schottky-Clamped PROM's Offer: 

Fast Chip Select to Simplify System Decode 
Choice of Three-State or Open -Col lector Outputs 
P-N-P Inputs for Reduced Loading on . 

System Buffers/Drivers 


Full Decoding and Chip Select Simplify 
System Design 

Applications Include: 
Microprogramming/Firmware Loaders 
Code Converters/Character Generators 
Translators/Emulators 
Address Mapping/Look -Up Tables 


TYPE NUMBER (PACKAGES) 

— 

BIT SIZE 

(ORGANIZATION) 

OUTPUT 

CONFIGURATION 

TYPICAL PE 

3FORMANCE. 

-55’Cto 125 C 

0 C to 70 C 

ADDRESS 

ACCESS TIME 

POWER 

DISSIPATION 

SN54S188(J, W) 

SN74S188(J, N) 

256 bits 

(32W X 8B) 

open-collector 

25 ns 

400 mW 

SN54S288(J, W) 

SN74S288(J, N) 

three-state 

SN54S287(J,W) 

SN74S287(J, N) 

1024 bits 

(256 W X 4 B) 

three-state 

42 ns 

500 mW 

SN54S387(J, W) 

SN74S387(J, N) 

open-collector 

SN54S470(J) 

SN74S470(J, N) 

2048 bits 

(256 W X 8 B) 

open-collector 

50 ns 

550 mW 

SN54S471IJ) 

SN74S471(J, N) 

three-state 

SN54S472(J) 

SN74S472(J, N) 

4096 bits 

(512W X 8 B) 

three-state 

55 ns 

^ 

600 mW 

SN54S473(J) 

SN74S473(J, N) 

open-collector 

SN54S474(J, W) 

SN74S474{J, N) 

4096 bits 

(512W X 8 B) 

three-state 

55 ns 

600 mW 

SN54S475(J, W) 

SN74S475(J, N) 

open-collector 


256 BITS 1024 BITS 2048 BITS 4096 BITS 

(32 WORDS BY 8 BITS) (256 WORDS BY 4 BITS) (256 WORDS BY 8 BITS) (512 WORDS BY 8 BITS) 


'SI 88, 'S288 


'S287, 'S387 


'S470, 'S471 


'S472, 'S473 


4096 BITS 

(512 WORDS BY 8 BITS) 
'S474, 'S475 


Pin assignnnents for all of these memories are the same for all packages. 

description 


DO 1 

If 

TJ 

::)i6 

Vcc 

AD G 

11 

TJ 

>'6 

''cc 

AD A 

< 

IT 

:>2o 

vcc 

AD A 

TJ 

>20 

''CC 


r~TT 

DO 2 

2i; 



s 

AO f 




I 

o 

< 

AD 8 

fC 


>19 

AD H 

AO B 2<^ 


>19 

AD > 

AO t. 7 


DO 3 

3L 



AD E 

AD E 

3^ . 


"114 

S2 

AD C 

3C 


>19 

AOG 

ADC 3<; 


>1* 

AO H 

AOf 3 

j 

DO 4 

4t 


>113 

AO 0 

AD D 

4t 


>13 

S 1 

AD D 




AO 

AD D 4|^ 



AO G 

AD F 4 


DO 6 

5C 


112 

AO C 

AO A 

5( 


112 

DO 1 

AD E 

6C 


>16 

S 2 

AD f 5C^ 


>16 

AD F 

AO 0 5 


OO 6 

6k 


^11 

AO B 

AD 8 

6k 


^11 

DO 2 

DO 1 

6<C 


>« 

^ 1 

DO 1 6|^ 


>’S 

S 

AOC 6 J 


DO 7 

K 


>10 

AD A 

AO C 

7: 


no 

OO 3 

OO 2 

< 



DO a 

DO 2 71^ 



DO 8 



GNO 

8k 


'l9 

OO 8 

GNO 

8( 



OO 4 

OO 3 



>•3 

DO 

DO 3 8<C 


>13 

DO 7 











OO 4 

< 


>>3 

00 6 

on 4 9<f 


>13 

00 6 

OO 1 










GNO 

loC 



DOS 

OND 10((^ 


>11 

OO 5 




003 

GMO 


These monolithic TTL programmable read-only memories (PROM's) feature titanium-tungsten (Ti-W) fuse links with 
each link designed to program with a 100 microsecond pulse. These PROM's offer considerable flexibility for upgrading 
existing designs or Improving new designs as they feature full Schottky clamping for improved performance, 
low-current MOS-compatible p-n-p inputs, choice of bus-driving three state or open-collector outputs, and improved 
chip-select access times. 


The high-complexity 2048- and 4096-bit 20-pin PROM's can be used to significantly improve system density for 
fixed memories as all are offered In dual-in-line packages having pin-row spacings of 0.300 inch. 


PRELIMINARY DATA SHEET: 
Supplementary data may be 
published at a later date. 
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'^Integrated Schottky-Barrier diode- 
clamped transistor is patented by 
Texas Instruments. U. S. Patent 
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SERIES 54S/74S. 54LS/74LS 
PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS 


recommended operating conditions 


PARAMETER 

'S452* 

*8478. 'S2708 

'S454, 'S476 

'LS478* 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

min NOM MAX 

Supply voltage, Vcc 

54 Family 

4.5 5 5.5 

4.5 5 5.5 

4.5 5 5.5 

V 

74 Family 

4.75 5 5.25 

4.75 5 5.25 

4.75 5 5.25 

High-level output current, Iqh 

54 Family 

-2 

-2 

-2 

mA 

74 Family 

-3.2 

-3.2 

-1.6 

Low level output current, Iql 

54 Family 

12 

16 

4 

mA 

74 Family 

12 

16 

8 

Operating free-air temperature range 

54 Family 

-55 125 

-55 125 

-55 125 

°C 

74 Family 

d 70 

0 70 

o 

r- 

o 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSl^ 

'S452*. 'S454 

'S478, 'S2708 

'S476 

'LS478* 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPi MAX 

V|H High-level input voltage 


2 

2 

2 

V 

ViL Low-level input voltage 


0.8 

0.8 

0.8 

V 

V|K Input clamp voltage 

Vcc = MIN- •|=-18mA 

-1.2 



-1.2 

V 

VqH High-level output voltage 

Vcc = min, V|h=2V, 

V|L = 0.8V, Iql = max 

2.4 3.1 

2.4 3.1 


V 

Vql Low-level output voltage 

Vcc = min, V|h=2V, 
V|L =0.8 V, Iql = max 

54 Family 

0.5 

0.5 

0.5 

V 

74 Family 

0.5 

0.5 

0.45 

Off-state output current, 

lOZH 

high-level voltage applied 

Vcc = MAX, V|H =2 V, Vo = 2.4V 

50 

50 

50 

mA 

Off-state output current, 

lOZL 

low-level voltage applied 

Vcc = max, V|H = 2 V, Vo=0.5V 

-50 

-50 

-50 

mA 

Input current at maximum 

<1 

input voltage 

Vcc = max, V| = 5.5 V 

1 

1 

1 

mA, 

l|H High-level input current 

Vcc = max, V| =2.7 V 

25 

25 

25 

mA 

l|L Low-level input current 

Vcc = max, V| =0.5 V 

-250 

-250 

-250 

mA 

Short-circuit 

'os s 

output currents 

Vcc = max 

54 Family 

-15 -100 

-15 -100 

-10 -100 

mA 

74 Family 

-20 -1 00 

-20 -100 

-10 -100 

'CC Supply current 


54 Family 

125 185 

95 140 

70 

mA 

74 Family 

125 175 

95 140 

70 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vqq = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

switching characteristics over recommended ranges of Ta and Vcc (unless otherwise noted) 


TYPE 

TEST CONDITIONS 

la (ad) 

Access time from. 

address 

ia{s) 

Access time from chip 

select (enable time) 

Ipxz 

Disable time 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

MIN TYP MAX 

'S452* 

Cl = 30 pF for 
ta(ad) and ta(s). 
Cl = 5 pF for 
1pxz< 

See Note 3 

Rl = 300 n 

50 

20 

20 

ns 

'S454 

45 

20 

20 

ns 

‘S476 

54 t^amily 

40 75 

20 40 

20 40 

ns 

74 Family 

40 60 

20 30 

20 30 

'S478, ‘S2708 

54 Family 

45 90 

20 50 

20 50 

ns 

74 Family 

45 70 

20 40 

20 40 

'LS478* 

R L = 600 SI 

80 

35 

35 

ns 


NOTE 3; Load circuits are shown in Figure 2, page 13, section 4 of The Bipolar Microcomputer Components Data Book, December 1977. 
•Electrical parameters for 'S452, 'S453, 'LS478, 'LS479 are design goals only. 
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SERIES 54S/74S, 54LS/74LS 
PROGRAMMABLE READ-ONLY MEMORIES 
WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 


PARAMETER 

'S453* 

*8479, 'S3708 

'S455, 'S477 

'LS479* 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

54 Family 

4.5 5 5.5 

4.5 5 5.5 

4.5 5 5.5 

V 

74 Family 

4.75 5 5.25 

4.75 5 5.25 

4.75 5 5.25 

High-level output voltage, V/qh 

5.5 

5.5 

5.5 

V 

Low level output current, Iql 

54 Family 

12 

16 

4 

mA 

74 Family 

# 12 

16 

8 

Operating free-air temperature range 

54 Family 

-55 125 

-55 125 

-55 125 

°C 

74 Family 

0 70 

0 70 

0 70 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

'S453*, 'S455 
*8479, '83708 

*8477 

'LS479* 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

MIN TYPt MAX 

V|f-| High-level input voltage 


2 

2 

2 

V 

V|L Low-level input voltage 


0.8 

0.8 

0.8 

V 

V|K Input clamp voltage 

Vqc = l|=— 18 mA 

-1.2 

-1.2 

-1.2 

V 

IQH High-level output current 

Vcc = min, V|h=2V, 
V|L =0.8 V 

Vo = 2.4 V 

50 

50 

50 

mA 

Vo = 5.5 V 

100 

100 

100 

Vql Low-level output voltage 

Vcc = min, V|h = 2V, 
ViL = 0.8 V, Iql = MAX 

54 Family 

0.5 

0.5 

0.5 

V 

74 Family 

0.5 

0.5 

0.45 

Input current at maximum 
l| 

input voltage 

Vcc = max, V| = 5.5 V 

1 

1 

1 

mA 

l|H High-level input current 

Vcc = max, V| = 2.7 V 

25 

25 

25 

mA 

l|L Low-level input current 

Vcc = max, V| = 0.5 V 

-250 

-250 

-250 

mA 

ICC Supply current 

Vqc = 

1 

54 Family 

125 185 

95 140 

70 

mA 

74 Family 


125 175 

95 140 

70 


^For conditions shown as MiN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V(;(; = 5 V, = 25°C. 


switching characteristics over recommended ranges of Ta and Vcc (unless otherwise noted) 


I 


•Electrical parameters for 'S452, 'S453, 'LS478, 'LS479 are design goals only. 


TYPE 

TEST CONDITIONS 

^a(ad) 

Access time from 

address 

ta(s) 

Access time from chip 

select (enable time) 

tPLH 

Propagation delay 

time, low-to-high-level 
output from chip select 

UNIT 

MIN TYP 

MAX 

MIN TYP 

MAX 

MIN TYP 

MAX 

■S453* 


50 

20 

20 

ns 

'S455 


45 

20 

20 

ns 

'S477 

54 Family 

Cl = 30 pF, 

40 

75 

20 

40 

20 

40 


74 Family 

See Note 4 

40 

60 

20 

30 

20 

30 

ns 

'S479, 'S3708 

54 Family 


45 

90 

20 

50 

20 

J50 


74 Family 


45 

70 

20 

40 

20 

40 

ns 

'LS479* 


80 

35 

35 

ns 


NOTE 4: Load circuits are shown in Figure 1 , page 13, section 4 of The Bipolar Microcomputer Components Data Book, December 1977. For 
'LS479 Rli = 600 fi and R |_2 ~ 1-2 kS2. For all other devices R li 300 f2 and R (_2 = 600 SI. 


> 

K 
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SERIES SN54S/74S, SNS4LS/74LS 
PROGRAMMABLE READ-ONLY MEMORIES 


recommended conditions for programming* 


PARAMETER 

MIN 

TYP 

MAX 

UNIT 

Steady-state supply voltage, V^c 

4.5 

5 

5.5 

V 

Address input voltage 

V|H . 

2.4 


5 


V|L 

0 


0.5 


S3 and S4 input voltage (where appropriate) 

V|H 

2.4 


5 

V 

Voltage at all outputs except the one to be programmed 

0 


0.5 

V 


Voltage, Vcc(pr) 

5.75 

6 

6.25 

V 

Supply voltage programming pulse (see Figure 1) 

Pulse width, 

1000 


2000 

US 


Duty cycle 


25 

35 

% 

S, SI or S2 programming pulse (see Figure 1 ) 

Voltage, Vs(pr) 

9.75 

10 

11 

'V 

V|L 

C 


0.5 


Voltage, Vo(pr) 

16.75 

17 

17.25 

V 

Output programming pulse (see Figure 1) 

Rise time, t^ 

10 


50 

MS 

Pulse width, t^y 

98 

100 

1000 

MS 


V|L 

0 


0.5 


Free-air temperature, T/v, 

0 


55 

"C 


step-by-step programming instructions (see Figure 1 ) 

1 . Address the word to be programmed, apply 5 V ± 10% to Vcc active levels to all chip select {S and S) inputs. 

2. Verify the status of a bit location by checking the output level. 

3. Increase Vcc to Vcc(pr]l with a minimum current capability of 200 milliamperes. 

4. Apply Vs(pr) to all the § inputs. I| < 5 mA. 

5. Connect all outputs, except the one to be programmed, to a logic low level (0 < V||_ < 0.5 V). Only one bit is 
programmed at a time. 

6. Apply the output programming pulse for at least 98 microseconds. Minimum current capability of the programming 
supply should be 200 milliamperes. 

,7. After terminating the output pulse, disconnect all outputs from V||_ conditions. 

8. Reduce the voltage at S inputs to V I 

9. Reduce Vcc to steady -state voltage and verify output status. 

10. Repeat Steps 3 thru 9 for each bit location that requires programming. Only one programming attempt per bit is 
recommended. 

1 1. Verify accurate programming of every word after all words have been programmed using Vcc values of 4.5 and 
5.5 volts. 




FIGURE 1-TIMING DIAGRAM AND VOLTAGE WAVEFORMS 
FOR PROGRAMMING SEQUENCE 

NOTE 5; The output to be programmed may be forced to zero volts after the transition to at the S input has begun, 

•Electrical parameters for the 'S452, 'S453, 'LS478, 'LS479 are design goals only. 
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TYPES SN54LS668, SN54LS669, SN74LS668. SN74LS889 
SYNCHRONOUS 4-BIT UP/OOWN COUNTERS 

BULLETIN NO, DL-S 12517, APRIL 1977-REVISED NOVEMBER 1977 


'LS668 . . . SYNCHRONOUS UP/DOWN DECADE COUNTERS 
'LS669 . . . SYNCHRONOUS UP/DOWN BINARY COUNTERS 


Programmable Look-Ahead Up/Down 
Binary/Decade Counters 

• Fully Synchronous Operation for Counting 
and Programming 

• Internal Look-Ahead for Fast Counting 

• Carry Output for n-Bit Cascading 

• Fully Independent Clock Circuit 

• Buffered Outputs 


SERIES SN54LS' . . . J OR W PACKAGE 
SERIES SN74LS' . . . J OR N PACKAGE 
(TOP VIEW) 


RIPPLE 

CARRY 

VCC OUTPUT ’ Qa 


t3LJl2 


r 


RIPPLE Qa 
CARRY 
OUTPUT 


__ ENABLE 
QD ' T LOAD 


qd enable 
T 



TYPE 

TYPICAL MAXIMUM 

CLOCK FREQUENCY 

TYPICAL 

POWER 

DISSIPATION 

COUNTING 

UP 

COUNTING 

DOWN 

'LS668. 'LS669 

35 MHz 

35 MHz 

100 mW 



D , ENABLE GND 
P 


DATA INPUTS 


positive logic: see description 


description 


These synchronous presettable counters feature an internal carry look-ahead for cascading in high-speed counting 
applications. The 'LS668 are decade counters and the 'LS669 are 4-bit binary counters. Synchronous operation 
is provided by having all flip-flops clocked simultaneously so that the outputs change coincident with each other 
when so instructed by the count-enable inputs and internal gating. This mode of operation helps eliminate the output 
counting spikes that are normally associated with asynchronous (ripple-clock) counters. A buffered clock input 
triggers the four master- slave flip-flops on the rising (positive-going) edge of the clock waveform. 


>■ 

flC 

o 

s 

III 


These counters are fully programmable; that is, the outputs may each be preset to either level. The load input circuitry 
allows loading with the carry-enable output of cascaded counters. As loading is synchronous, setting up a low level at 
the load input disables the counter and causes the outputs to agree with the data inputs after the next clock pulse. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. Both count enable 
inputs (P and T) must be low to count. The direction of the count is determined by the level of the up/down input. 
When the input is high, the counter counts up; when low, it counts down. Input T is fed forward to enable the carry 
output. The carry output thus enabled will produce a low-level output pulse with a duration approximately equal to the 
high portion of the Qa output when counting up and approximately equal to the low portion of the Qa output when 
counting down. This low-level overflow carry pulse can be used to enable successive cascaded stages. Transitions at the 
enable T or T inputs are allowed regardless of the level of the clock input. All inputs are diode-clamped to minimize 
transmission-line effects, thereby simplifying system design. 

These counters feature a fully independent clock circuit. Changes at control inputs (enable P, enable T, load, up/down) 
that will modify the operating mode have no effect until clocking occurs. The function of the counter (whether 
enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable setup and hold times. 

The 'LS668 and 'LS669 are completely new designs. Compared to the original 'LSI 68 and 'LSI 69, they feature 
0-nanosecond minimum hold time, reduced input currents Ijj^ and and all buffered outputs. 













TYPES SN54LS658. SNS4LS669. SN74LS668, SN74LS889 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


recommended operating conditions 



SN54LS668 

SN54LS669 

SN74LS668 

SN74LS669 

UNIT 

MIN NOM MAX . 

MIN NOM MAX 

Supply voltage, V^q 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

-400 

-400 

mA 

Low-level output current, Iql 

4 

8 

mA 

Clock frequency, fdock 

0 25 

0 25 

MHz 

Width of clock pulse, t,/^((;iock) (high or low) 

25 

25 

ns 

Setup time, tj^ 

Data inputs A, B, C, D 

20 

20 

ns 

Enable P or T 

20 

20 

Load 

25 

25 

Up/Down 

30 

30 

Hold time at any input with resprect to clock, tp, * 

0 

0 

ns 

Operating free-air temperature, T/^ 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


switching characteristics, Vcc = 5 V, Ta = 25° C 


I 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

^max 




25 

32 


MHz 

tPLH 

Clock 

Ripple 



26 

40 

ns 

tPHL 

carry 

Cl = 15pF, 

Rl = 2 kS2 


40 

60 

tPLH 

Clock 

Any 


18 

27 

ns 

tPHL 

Q 


18 

27 

*PLH 

Enable T 

Ripple 



11 

17 

ns 

tPHL 

carry 



29 

45 

tPLH 

Up/Down 

Ripple 



22 

35 

ns 

tPHL 

carry 



26 

40 


> 

fC 

O 

s 

lU 


PARAMETER 

TEST CONDITIONS 

SN54LS668 

SN54LS669 

SN74LS668 

SN74LS669 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

V|H High-level input voltage 


2 

2 

V 

V|L Low-level input voltage 


0.7 

0.8 

V 

V|K Input clamp voltage 

Vcc = MIN. l| = -18mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

Vcc = min, V|H = 2V, 

'^IL “ '^IL lOH “ —400 uA 

2.5 3.4 

2.7 3.4 

V 

VoL Low-level output voltage 

Vcc = min, 

V|h = 2V, 

V|L = V|L max 

•OL " 4 mA 

0.25 0.4 

0.25 0.4 

■ 

Iql “ 8 mA 


0.35 0.5 

Input current 
l| at maximum 

input voltage 

naaEMffl!! 

Vcc = max, V| = 7 V 

0.1 

0.1 

mA 

Clock, T 

0.1 

0.1 

Load 

0.2 

0.2 

High-level 

'iH 

input current 

A, B, C, D, P, U/D 

Vcc = max, V| = 2.7V 

20 

20 

mA 

Clock, T 

20 

20 

Load 

40 

40 

Low-level 

•iL 

input current 

A, B, C, D, P, U/D 

Vcc = *^AX, V| = 0.4 V 

-0.4 

-0.4 

mA 

Clock, T 

-0.4 

-0.4 

Load 

-0.8 

-0.8 

Iqs Short-circuit outpiut current 

Vcc = max 

-20 -100 

-20 -100 

mA 

Ice Supply current 

Vcc ~ max 

20 34 

20 34 

mA 
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NEC Microcomputer 



This section describes microprocessors from 32 manufacturers. First, there is the 
“Master Selection Guide” for microprocessors. A compiete survey, it covers all 
major areas of information needed to choose a microprocessor for a particular 
application. Next is the “System Components” section. Arranged aiphanumerically 
by microprocessor, it shows a!! the available peripheral devices that work with a 
particular microprocessor. Finally, there is a “General Purpose” section describing 
devices that can be used in different microprocessor systems, not necessarily with 
one family. 

Those manufacturers and page numbers listed beiow in BOLD PRINT, are provid- 
ing detailed information on the latest and most significant products. 


INDEX TO MICROPROCESSOR SECTION 



Manufacturers 

Pages Start On: 

Manufacturers 

Pages Start On: 

Advanced Micro Devices 

1721 

Mostek 

1734 

American Microsystems Inc. 

1721, 1764 

Motorola Semiconductor 

1735, 1956 

Data General 

1723 

National Semiconductor 

1737, 2015 

Essex 

1723 

' NEC Microcomputers 

1740, 2051 

Fairchild Semiconductor 

1724, 1862 

Panasonic 

1743 

Fujitsu 

1726 

Raytheon Semiconductor 

1743 

General Instrument 

1727 

RCA 

1743 

Harris Semiconductor 

1728,1918 

Rockwell 

1743 

' Hitachi 

1728 

Signetics 

1744, 2275 

Hughes 

1729 

Solid State Scientific 

1746 

Intel 

1730, 1934 

Standard Microsystems 

1746 

Intersil 

1732 

Synertek 

1747 

Mitel Semiconductor 

1733 

Texas Instruments 

1747 

Mitsubishi 

1733 

Toshiba 

1750 

Monolithic Memories, Inc. 

1733 

Western Digital 

1750 

MOS Technology 

1734 

Zilog 

1750 
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MICROPROCESSORS 


Manufacturer 

Model 

For Detailed Data See.- 

AMD 

AM2901/AM2901A 

AMD 

AM2903 

AMD 

9080A 

AMI 

S2000/A 

(Page176« 

General Structure 

4-Bit Slice 

4-Bit Slice 

8-Bit CPU 

4-Bit MicrocomiHiter 

Type 

TTL 

TTL 

NMOS 

NMOS 

No. of Devices per CPU 

Varies 

Varies 

1 


CPU Size (Pins) 

40 

48 

40 


Supply Vbitage 

5 

5 

±5, 12 

'WUISiMISKamM 

CPU Power Dissipation (mw) 

925 

1750 

830 

■r 250 " 

Architecture 

Data Word Size (bits) 

Multiple of 4 

Multiple of 4 

8 


Instruction Word Size (bits) 

User defined 

User defined 

8, 16, 24 


Directly Addressable Instruction 
Words (No.) 

User defined 

User defined 

65K 


Clock Frequency 
(Hz/ ext. phases required) 

to 10 MHz/ 1 phase 

to 10 MHz/ 1 phase 

to 4 MHz/ 2 phase 


Register to Register Add Time 
(jitsec/data word) 

0.125/0.145 

0.145 

2 (2 MHz clock) 


No. of Registers 

Arithmetic 

0 

0 

1 


Index 

0 

0 

0 


General Purpose 

17 

17 (expandable) 

6 


Return Stack Size (No. x bits) 

4x4,5x5(2909); 

17x17 (2930) 

4x4, 5x5 (2909); 

17x17 (2930) 

External RAM 


Interrupts 

Optional (2914) 

Optional (2924) 

Standard 


Type 

Vectored 

Vectored 

Vectored 8 Level 

KUHHUIiM 

Direct Memory Access 

Optional (2940) 

Optional (2940) 

Standard 


BCD Arithmetic (Hardware) 

No 

No 

Yes 


Microprogrammable 

Yes 

Yes 

No 


Extended Temp. Range Available 

-55°Ctol25°C 

-55°Ctol25°C 

-55°C tol25°C 


Devices 

See System Components: 

2900 

2900 

8080 


Hardware Support 

Processor (iards 
(CPU system on a card) 

Yes 

Yes 

No 

Yes (Bnuiator) . . * 

Prototyping System (Hardware & 
software development system) 

Yes 

Yes 

No 


In-System Emulator 
(Tests system in place) 

’ Yes 

Yes 

No 


Software Support 

(from this manufacturer) 

Resident Assembler 

Yes 

Yes 

No 

11*1 ■ 11 f 

Cross Assembler 

AMDASM 

No 

No 


Simulator 

No 

No 

No 


High Level Language 

Yes 

Yes 

No 

IHHfBHiiiBJW 

Programs 

Debug 

Yes 

Yes 

No 


Diagnostic 

Yes 

Yes 

No 


Edit 

Yes 

Yes 

No 


User Library 

(>25 programs from user) 

No 

Yes 

No 


Delivery Start (Qtr.-Year) 

3 Qtr. 75 

4 Qtr. 77 

3 Qtr. 75 


Alternate Sources 

Fairchild, Motorola, 

MMI, National, NEC, 
Raytheon, Signetics 

Fairchild, Motorola 
National 

Intel, Mitsubishi, 
National, NEC, 
Raytheon, Signetics 

Future 

Comments 


Hardware multiple and 
divide; normalize; parity. 

Priority interrupts with 
Intel 8214. 

64x4 RAM, 1024x8 ROM, i 
Timer, Touch Switch 

Input, Fluorescent 
Display Driver On-chip. , 

'i ■:"y| 


O 

c 

o 

+-« 

o 

0 

0 

CO 

u. 

0 : 


0 

0 
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1 {16-Bit) 


16 (in memor y) 
None 
Standard 


External RAM/ 128x8 
' Standard 


Vectored, Multilevel 


Vectored. 16 Levels 


Standard 


C^tional 


Timesharing 


Fortran, Coboi 


MASTER SELECTION GUIDE 


AMI 

S2200/A 


AMI 

S2150/A 


Manufacturer 

Model 

For Detailed Data See: 


4-Bit Microcomputer 


4-Bit Microcomputer 


General Structure 


NMOS 


NMOS 


No. of Devices per CPU 


CPU Size (Pins) 


Supply Voltage 


CPU Power Dissipation (mw) 


4 (8-Bit I/O Bus) 


Architecture 

Data Word Size (bits) 


instruction Word Size (bits) 


Directly Addressable Instruction 
Words (No.) 


850 kHz/ 1 phase 


Clock Frequency 
(Hz/ ext. phases required) 


850 KHz/l phase 


Register to Register Add Time 
(/tsec/'data word) 5 


No. of Registers 
Arithmetic 


Index 


Generc! Purpose 


Return Stack Size (No. x bits) 


3x10 


5x10 


Interrupts 


None 


Maskable, 2 level priority 


Direct Memory Access 


BCD Arithmetic (Hardware) 


Microprogrammable 


Extended Temp. Range Available 


Devices 

See System Components: 


2000 


2000 


Hardware Support 

Processor Cards 
(CPU system on a card) 


Yes (Emulator) 


Yes (Emulator) 


Prototyping System (Hardware & 
software development system) 


In-System Emulator 
(Tests system in place) 


Software Support 

(from this manufacturer) 
Resident Assembler 


Cross Assembler 


Simulator 


High Level Language 


Programs 

Debug 


Diagnostic 


User Library 

(>25 programs from user) 


Macro's 


Delivery Start (Qtr.-Year) 


4 Qtr. 78 


1 Qtr. 79 


Alternate Sources 


Future 


Future 


Comments 


128x4 RAM, 2048x8 ROM, 
ADC-8-Bit, 8 Channel, Same 
additional features as 2150 


MICROPROCESSORS (cont) 


80x4 RAM, 1536x8 ROM, 
Timer, Touch Switch 
Fluorescent Display Driver 
on-chip 


Macro's 


Tinted column indicates additional data is provided on the page noted. 
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GBit CPU 


16 (in memory) 


Fortran, Pascal 


Texas Instruments 


8-Bit data bus, 16-Bit 
internal operation. 
Software compatible with 
TMS9900. 


MASTER SELECTION GUIDE 


Data General 
mNGOI 


Manufacturer 

Model 

For Detailed Data See: 


Essex 

SX2000 


General Structure 


16-Bit CPU 


4-Bit CPU 


NMOS 


No. of Devices per CPU 


CPU Size (Pins) 


Supply Voltage 


±5,15 


1000 


Cro Power Dissipation (mw) 


Architecture 
Data Word Size (bits) 


Instruction Word Size (bits) 


Directly Addressable Instruction 
Words (No.) 


Clock Frequency 
(Hz/ ext, phases required) 


8.3 MHz/ 2 phase 


to 500/0 phase 


Register to Register Add Time 
(/tsec/data word) 


No. of Registers 
Arithmetic 


Index 


General Purpose 


Return Stack Size (No. x bits) 


External RAM 


1x10 


Interrupts 


Standard 


None 


16 Levels 


Direct Memory Access 


Standard 


BCD Arithmetic (Hardware) 


Microprogrammable 


Extended Temp. Range Avail able 


-40°Ctol00°C Std. 


Devices 

See System Components: 


SX200 


Hardware Support 

Processor (lards 
(CPU system on a card) 


Prototyping System (Hardware & 
software development system) 


In-System Emulator 
(Tests system in place) 


Cross Assembler 


Fortran 


High Level Language 


Basic, Fortran 


Programs 

Debug 


Diagnostic 


Delivery Start (Qtr.-Year) 


3 Qtr. 76 


Alternate Sources 


None 


Comments 


Software compatible with 
Nova 3 minicomputer 


MICROPROCESSORS (cont) 


PMOS 


None 


Simulator 


Micro Nova 


Software Support 

(from this manufacturer) 
Resident Assembler 


User Library 

(>25 programs from user) 


Tinted column indicates additional data is provided on the page noted. 
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Fairchild 

F2903 


Varies 


Multiple 


Multiple of 4 


User defined 


User defined 


User defined 


17 (expandable) 


Optional (2914) 


Vectored 


Optional 2940 


ttional (21 


i^Cto IZS^C 


Future 


Future 


AMO, Motorola, National, 


AMD, Motorola, National 


Hardware multiply and 
divide; normalize; parity. 


MASTER SELECTION GUIDE 


Fairchild 

F8 


Manufacturer 

Model 

For Detailed Data See: 


8-Bit CPU 


General Structure 


NMOS 


No. of Devices per CPU 


CPU Size (Pins) 


Supply Voltage 


CPU Power Dissipation (mw) 


Architecture 
Data Word Size (bits) 


8, 16, 24 


Instruction Word Size (bits) 


Directly Addressable Instruction 
Words (No.) 


2 MHz/0 phase 


Clock Frequency 
(Hz/ ext, phases required) 


Register to Register Add Time 
Usee/ data word) 


No. of Registers 
Arithmetic 


index 


General Purpose 


33x16 or RAM 


Return Stack Size (No. x bits) 


Interrupts 


Vectored, 1 Level/ PSU 


Optional (3854) 


Direct Memory Access 


BCD Arithmetic (Hardware) 


Microprogrammable 


-55°C tol25°C 


Extended Temp. Range Available 


Devices 

See System Components: 


Hardware Support 

Processor (iards 
(CPU system on a card) 


Prototyping System (Hardware & 
software development system) 


In-System Emulator 
0) (Tests system in place) 


Software Support 

(from this manufacturer) 
Resident Assembler 


Cross Assembler 


Fortran IV 


Simulator 


Prototyping Sys, Fortran IV 


High Level Language 


Programs 

Debug 


Diagnostic 


User Library 

(>25 programs from user) 


Delivery Start (Qtr.-Year) 


1 Qtr. 75 


Mostek, SGS 


Alternate Spurces 


64 bytes of RAM in CPU 
1024 or 2048 bytes of 
ROM in PSU, 
Programmable Timer. 


MICROPROCESSORS (cont) 


Standard 


Comments 


Tinted column indicates additional data is provided on the page noted. 
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8/ 16-Bit CPI 


8-Bit Cl 


8/ 16-Bit CPU 


1 (2 MHz cl< 


External RA M 

Standard 

Vectored, Multi leve 


Future 


Fortran II 


Future 


^ 2Qtr.79 


AMI, Fujitsu, Hitachi, 
Motorola 


DMA through HALT 
and three state control. 
6802 has 6800, 6810 and 
6875 on-chip. 


DMA through HALT, 
three-state Control, 
hardware multiply. 


Fairchild 

3880 


8-Bit 


NMOS 


2K EPROM 


4MHz/0phase 


2x16 or RAM 


Standard 


1 Level Vectored 


None 


Future 


4 Qtr. 78 


Alternate Sources 


None 


Comments 


EPROM program 
storage. 


Tinted column indicates additional data is provided on the page noted. 
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MICROPRO CESSORS (cont) 

Manufacturer 
Model 

For Detailed Data See; 

General Structure 

Type 

No. of Devices per CPU 

CPU Size (Pins) 

Supply Voltage 

CPU Power Dissipation (mw) 
Architecture 

Data Word Size (bits) 

Instruction Word Size (bits) 

Directly Addressable Instruction 
Words (No.) 

Clock Frequency 
(Hz/ ext, phases required) 

Register to Register Add Time 
(jitsec/data word) . 

No. of Registers 
Arithmetic 

Index 

General Purpose 

Return Stack Size (No. x bits) 

Interrupts . 

Type 

Direct Memory Access 

BCD Arithmetic (Hardware) 

Microprogrammable 

, Extended Temp. Range Available ■ 
Devices 

See System Components: 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Prototyping System (Hardware & 
software development system) 

In-System Emulator 
(Tests system in place) 

Software Support 

(from this manufacturer) 

Resident Assembler 

Cross Assembler 

Simulator 

High Level Language 

Programs 

Debug 

Diagnostic 

Edit 

User Library 

(>25 programs from user) 

Delivery Start (Qtr.-Year) 


MASTER SELECTION GUIDE 


MICROPROCESSOR 
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MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Fairchild 

9440 

(Page 1903) 

Fairchild 

Macrologic Bipolar 

Fairchild 
Macrologic CMOS 

Fujitsu 

MBM6800/MBM6802 

General Structure 


4-Bit Slice 

4-Bit Slice 

8-Bit CPU 

Type 


HL 

CMOS 

NMOS 

No. of Devices per CPU 




1 

CPU Size (Pins) 


24 

24 

40 

Supply Voltage 


5 

3 to 15 

5 

CPU Power Dissipation (mw) 

iooo 

800 

to 5mw at lOV 

600 

Architecture 

Data Word Size (bits) 

16 

Multiple of 4 

Multiple of 4 

8 

Instruction Word Size (bits) 

16 

3 

4 

8, 16, 24 

Directly Addressable Instruction 
Words (No.) 

32K (16-Bit) 



65K 

Clock Frequency 
(Hz/ ext. phases required) 

0-10 MHz/0 phase 

to 14 MHz/1 phase 

to 4.9 MHz (15V)/ 1 phase 

1-2 MHz (2 phase) 

Register to Register Add Time 
Oisec/data word) 


0.10 

0.086 (15V) 

1 (2 MHz clock) 

No. of Registers 

Arithmetic 

HBira 

0 

1 

2 

index 


0 

2 

1 (16-Bit) 

General Purpose 

1 ■ ■ V : - 

8 

2 

0 

Return Stack Size (No. x bits) 


10x4(9408), 16x4 (9406) 


External RAM/ 128x8 

Interrupts 


Optional 


Standard 

Type 




Vectored, Multilevel 

Direct Memory Access 

Yes ' 

Optional 


Optional 

BCD Arithmetic (Hardware) 

No 

No 

No 

Yes 

Microprogrammable 

No 

Yes 

Yes 

No 

Extended Temp. Range Available 

--55'’Ctol25°C 

-55°C tol25°C 

-55°Ctol25°C 

No 

Devices 

See System Components: 

9440 

Macrologic Bipolar 

Macrologic CMOS 

6800 

Hardware Support 

Processor Cards 
(CPU system on a card) 

' • 

Yes 

Yes 

No 

No 

Prototyping System (Hardware & 
software development system) 

Yes 

Yes 

No 

No 

In-System Emulator 
(Tests system in place) 

HHPHMi 

No 

No 

No 

Software Support 

(from this manufacturer) 
Resident Assembler 

. . - - -Yes 1 

No 

No 

No 

Cross Assembler 


Timesharing 

No 

No 

Simulator 


No 

No 

No 

High Level Language 


No 

No 

No 

Programs 

Debug 


No 

No 

No 

Diagnostic 


No 

No 

No 

Edit 

Yes 

No 

No 

No 

User Library 

(>25 programs from user) 


No 

No 

No 

Delivery Start (Qtr.-Year) 


4th Qtr. 75 

1 Qtr. 79 

1 Qtr. 79 

Alternate Sources 


None 


AMI, Fairchild, Motorola, 
Hitachi 

Comments 

3 

Hardware stack with 9406, 
10-Bit sequencer with 9408. 


6802 has 6800, 6810, 
and 6875 on-chip. 


Tinted coiumn indicates additional data is provided on the page noted. 
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MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See; 

Fujitsu 

MBM8048 

Fujitsu 

MBM8049 

General Instrument 

CP-1 600/ A 

CP-1610 

General Instrument 
LP-8000 

General Structure 

8-Bit Microcomputer 

8-Bit Microcomputer 

16-Bit CPU 

8-Bit CPU 

Type 

NMOS 

NMOS 

NMOS 

PMOS 

No. of Devices per CPU 

. 1 

1 

1 

1 

CPU Size (Pins) 

40 

40 

40 

40 

Supply Voltage 

5 

5 

-3, 5,12 

-12,5 

CPU Power Dissipation (mw) 

300 

350 

750 

500 

Architecture 

Data Word Size (bits) 

8 

8 

16 

8 

Instruction Word Size (bits) 

8,16 

8, 16 


8, 16, 24 

Directly Addressable Instruction 
Words (No.) 

4K 

4K 

65K 

65K 

Clock Frequency 
(Hz/ ext. phases required) 

6 MHz/0 phase 

6 MHz/0 phase 

4 MHz/ 2 phase 

600 kHz/1 phase 

Register to Register Add Time 
(/isec/data word) 

2.5 

2.5 

3.0 

10.0 

No. of Registers 

Arithmetic 

16 

16 

0 

1 

Index 

0 

0 

0 

0 

General Purpose 

64 

128 

8 

48 

Return Stack Size (No. x bits) 

8x16 

8x16 

Standard 

1x8 or RAM 

Interrupts 

Yes 

Yes 

. External RAM 

Standard 

Type 

Dual, 1 Level, Vectored 

Dual, 1 Level, Vectored 

Vectored, Multilevel 

Vectored, 1 Level 

Direct Memory Access 

No 

No 

Standard 

No 

BCD Arithmetic (Hardware) 

Yes 

Yes 

No 

Yes 

Microprogrammable 

No 

No 

No 

No 

Extended Temp. Range Available 

No 

No 



Devices 

See System Components: 

8048 

8049 

1600 

8000 

Hardware Support 

Processor (iards 
(CPU system on a card) 

No 

No 

Yes 

Yes 

Prototyping System (Hardware & 
software development system) 

No 

No 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

No 

No 

Yes 

No 

Software Support 

(from this manufacturer) 

Resident Assembler 

No 

No 

Yes 

Yes 

Cross Assembler 

No 

No 

Fortran IV 

Fortran IV 

Simulator 

No 

No 

Fortran IV 

Fortran IV 

High Level Language 

No 

No 

No 

No 

Programs 

Debug 

No 

No 

Yes 

Yes 

Diagnostic 

No 

No 

Yes 

Yes 

Edit 

No 

No 

Yes 

Yes 

User Library 

(>25 programs from user) 

No 

No 

No 

No 

Delivery Start (Qtr.-Year) 

1 Qtr. 79 

1 Qtr. 79 

3 Qtr. 74 

2 Qtr. 75 

Alternate Sources 

AMD, Intel, NEC 
Signetics 

Intel 


None 

Comments 



CP-1600 3.6 fisec add time 
with 3.3 MHz clock. 
CP-1610 6 Atsec add time 
with 2.0 MHz clock. 



Q> 

■u 

’3 

O 

c 

o 

0 

0 

CO 


0 

4 -* 

0 

0 


2 
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MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

General Instrument 

PIC 1650 

Karris 

HM6100 
(Page ISIS) 

Harris 

HM6100A 
(Page 1918) 

Hitachi 

HD46800/46802 

General Structure 

8-Bit Micromputer 

I2-8jtCPU 


8-Bit CPU 

Type 

NMOS 

CMOS 


NMOS 

No. of Devices per CPU 

1 



1 

CPU Size (Pins) 

40 

40 


40 

Supply Voltage 

5 



5 

CPU Power Dissipation (mw) 

375 

ID 

40 

600 

Architecture 

Data Word Size (bits) 

8 

12 


8 

Instruction Word Size (bits) 

12 

12 


8, 16, 24 

Directly Addressable Instruction 
Words (No.) 

512 



65K 

Clock Frequency 
(Hz/ ext. phases required) 



r 

- 8 MHz/0 phase * 

1-2 MHz/ 2 phase 

Register to Register Add Time 
Cusec/data word) 

4 

5 {2.5010V) 

' ' " .2-5 ■' : 

2(1 MHz clock) 

No. of Registers 

Arithmetic 

0 

2 


2 

Index 

0 

0 

' 0. 

1 (16-Bit) 

General Purpose 

32 



0 

Return Stack Size (No. x bits) 

2x9 

None - -c- 


External RAM/ 128x8 

Interrupts 

None 

-Standard 


Standard 

Type 


Vectored, 1 Level 

Vectored, 1 Level 

Vectored, Multilevel. 

Direct Memory Access 

None 

-s: . Standard. : 

Standard 

Optional 

BCD Arithmetic (Hardware) 

No 

.-No: '< 

- No 

Yes 

Microprogrammable 

Yes 

< No - 

, No ~ 

No 

Extended Temp. Range Available 

Future 


' -55‘’Cto!25‘'C 

No 

Devices 

See System Components: 

1650 


6100 

6800 

Hardware Support 

Processor Cards 
(CPU system on a card) 

No 

>'v y« . 


Yes 

Prototyping System (Hardware & 
software development system) 

Yes 



Yes 

In-System Emulator 
(Tests system in place) 

Yes 

ito 

No 

Yes 

Software Support 

(from this manufacturer) 

Resident Assembler 

No 

-r ‘7*.; .. Yes " " - 

Yes 

Yes 

Cross Assembler 

Yes 

Fortran IV 

Fortran IV 

Fortran IV 

Simulator 

Yes 


Fopel 

Fortran IV 

High Level Language 

No 

Focal, Basic. Fortran 

Focal, Basic, Fortran 

Yes 

Programs 

Debug 

Yes 


Yes 

Yes 

Diagnostic 

Yes 


Yes 

Yes 

Edit 

Yes 



Yes 

User Library 

(>25 programs from user) 

No 



No 

Delivery Start (Qtr.-Year) 

2 Qtr. 77 

lQtr.76 

1 Qtr. 76 

2 Qtr. 76 

Alternate Sources 

None 

''i- .-.I—-' 'tti 


Motorola, Fairchild, 

AMI, Fuitsu 

Comments 

Stand alone controller. 

■■ -:■ ' , •4u 

* " -■ '’•{•''o ’.' “7 : ■ * •.!*. 

DMA through HALT and 
three state control. 

6802 has 6800, 6810 and 
6875 on-chip. 


Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS (con!) 


Manufacturer 

Model 

For Detailed Data See: 

Hitachi 

HMCS42 

Hitachi 

HMCS43/43C 

Hitachi 

HMCS44/45 

i 

Hughes 

HCMP1802C/ 

HCMP1802 

General Structure 

4-Bit Microcomputer 

4-Bit Microcomputer 

4-Bit Microcomputer 

8-Bit CPU 

Type 

PMOS 

PMOS/ CMOS 

PMOS 

CMOS 

No. of Devices per CPU 

1 

1 

1 

1 

CPU Size (Pins) 

28 

42 

42/54 

40 

Supply Voltage 

-10 

-10/5 

-10 

4 to 6/3 to 12 

CPU Power Dissipation (mw) 

100 

150/2 

150 

8 @ 5V/40 @ lOV 

Architecture 

Data Word Size (bits) 

4 

4 

4 

8 

Instruction Word Size (bits) 

10 

10 

10 

8, 16, 24 

Directly Addressable Instruction 
Words (No.) 

512 

1024 

2048 

65K 

Clock Frequency 
(Hz/ ext. phases required) 

100 kHz/0 phase 

100 kHz/ 0 phase 

600 kHz/0 phase 

0-6.4 MHz/0 phase 

Register to Register Add Time 
{fisecl data word) 

10 

10 

20 

2.5 (6.4 MHz clock) 

No. of Registers 

Arithmetic 

1 

2 

2 

1 

Index 

0 

0 

0 

0 

General Purpose 

32 

80 

160 

32 

Return Stack Size (No. x bits) 

2x9 

3x10 

2x12' 

External RAM 

interrupts 

None 

Yes 

Yes 

Standard 

Type 


Dual 

Dual 

1 Level 

Direct Memory Access 

None 

None 

None 

Standard (on-chip) 

BCD Arithmetic (Hardware) 

Yes 

Yes 

Yes 

No 

Microprogrammable 

No 

No 

No 

No 

Extended Temp. Range Available 

No 

No 

No 

-55°C to 125°C Standard 

Devices 

See System Components: 

HMCS40 

HMCS40 

HMCS40 

1800 

Hardware Support 

Processor Cards 
(CPU system on a card) 

No 

No 

No 

Yes 

Prototyping System (Hardware & 
software development system) 

Yes 

Yes 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

Yes 

Yes 

Yes 

Yes 

Software Support 

(from this manufacturer) 

Resident Assembler 

No 

No 

No 

Yes 

Cross Assembler 

Fortran IV 

Fortran IV 

Fortran IV 

Fortran IV, Timesharing 

Simulator 

No 

No 

Fortran IV 

Yes 

High Level Language 

No 

No 

No 

No 

Programs 

Debug 

No 

No 

No 

Yes 

Diagnostic 

No 

No 

No 

Yes 

Edit 

No 

No 

No 

Yes 

User Library 

(>25 programs from user) 

No 

No 

No 

No 

Delivery Start (Qtr.-Year) 

2 Qtr. 78 

1 Qtr. 78 

1 Qtr. 77 

3 Qtr. 77 

Alternate Sources 



i 

RCA, SSS 

Comments 
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MICROPROCESSORS (cont) 

' ' I 


Manufacturer 

Model 

For Detailed Data See: 

Intel 

3000 

Intel 

4004 

Intel 

4040 

Intel 

8008 

General Structure 

2-Bit Slice 

4-Bit CPU 

4-Bit CPU 

8-Bit CPU 

Type 

TTL 

PMOS 

PMOS 

PMOS 

No. of Devices per CPU 

>2 

1 

1 

1 

CPU Size (Pins) 

28 and 40 

16 

24 

18 

Supply Voltage 

5 

15 (or -10, 5) 

15 (or -10, 5) 

-9.5 

CPU Power Dissipation (mw) 

800 

450 


420 

Architecture 

Data Word Size (bits) 

Multiole of 2 

4 

4 

8 

Instruction Word Size (bits) 


8,16 

8,16 

8, 16, 24 

Directly Addressable Instruction 
Words (No.) 

512 (Microinstructions) 

4K 

4K 

16K 

Clock Frequency 
(Hz/ ext. phases required) 

to 6 MHz/ 1 phase 

500 to 740 kHz/ 2 phase 

500 to 740 kHz/ 2 phase 

800 kHz/ 2 phase 

Register to Register Add Time 
(jttsec/ data word) 

0.15 (16 bits) 

10.8 

10.8 

12.5 

No. of Registers 

Arithmetic 

2 

1 

1 

1 

Index 

0 

0 

0 

0 

General Purpose 

11 

16 

24 

6 

Return Stack Size (No. x bits) 

None 

3x12 

7x12 

7x14 

Interrupts 

Optional 

None 

Standard 

Standard 

Type 

8 Level Priority (3214) 


Vectored, 1 Level 

Vectored, 8 Level 

Direct Memory Access 

No 

None 

None 


BCD Arithmetic (Hardware) 

No 

Yes 

Yes 

No 

Microprogrammable 

Yes 

No 


No 

Extended Temp. Range Available 

-55°C tol25°C 

-40°Cto85°C 


-55°C to 85°C 

Devices 

See System Components: 

3000 

4004/4040 

4004/4040 

8008 

Hardware Support 

Processor Cards 
(CPU system on a card) 

No 

Yes 

Yes 

Yes 

Prototyping System (Hardware & 
software development system) 

Yes 

Yes 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

Yes 

No 

Yes 

No 

Software Support 

(from this manufacturer) 

Resident Assembler 

No 

Yes 

Yes 

Yes 

Cross Assembler 

CROMIS Microassembler 

Fortran IV 

Fortran IV 

Fortran IV 

Simulator 

No 

Fortran IV 

Fortran IV 

Fortran IV 

High Level Language 

No 

No 

No 

PL/ M (Fortran IV) 

Programs 

Debug 

No 

Yes 

Yes 

Yes 

Diagnostic 

No 

Yes 

Yes 

Yes 

Edit 

No 

Yes 

Yes 

Yes 

User Library 

(>25 programs from user) 

No 

Yes 

Yes 

Yes 

Delivery Start (Qtr.-Year) 

3 Qtr. 74 

2 Qtr. 71 

4 Qtr. 74 

1 Qtr. 72 

Alternate Sources 

Signetics 

Hitachi, National 

None 

None 

Comments 




8 Level interrupts with 
8214 Priority Interrupt 1C. 


Tinted column indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See.- 

Intel 

8021 

Intel 

8D22 

Intel 

8835/8048/8748 
(P%e 1934) 

Intel 

8049 

General Structure 

8-Bit Microcomputer 

8-Bit Microcomputer 

8-Bit Microcomputer 

8-Bit Microcomputer 

Type 

NMOS 

NMOS 

NMOS 

NMOS 

No. of Devices per CPU 

1 

1 

1 

1 

CPU Size (Pins) 

28 

40 

40 

40 

Supply Voltage 

5 

5 


5 

CPU Power Dissipation (mw) 

150 

400 

325 


Architecture 

Data \Word Size (bits) 

8 

8 


8 

Instruction Word Size (bits) 

8,16 

8, 16 


8,16 

Directly Addressable Instruction 
Words (No.) 

IK 

2K 


4K 

Clock Frequency 
(Hz/ ext. phases required) 

3 MHz/0 phase 

3 MHz/ 0 phase 

6 MHz/0 phase 

11 MHz/0 phase 

Register to Register Add Time 
(/isec/data word) 

10 

10 


1.36 

No. of Registers 

Arithmetic 

16. 

16 


16 

Index 

0 

0 


0 

General Purpose 

64 

64 


128 

Return Stack Size (No. x bits) 

8x16 

8x16 


8x16 

Interrupts 

None 

Yes 

Yes 

Yes 

Type 


Dual, 1 Level, Vectored 


Dual, 1 Level, Vectored 

Direct Memory Access 

No 

No 

/ « > , > > 

No 

No 

BCD Arithmetic (Hardware) 

Yes 

Yes 

Yes 

Yes 

Microprogrammable 

No 

No 


No 

Extended Temp. Range Available 

-40°Cto85°C 

-40°C to 85°C 



Devices 

See System Components: 

8048 

8048 


8048 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

No 

l« 'I 

Yes 

Prototyping System (Hardware & 
software development system) 

Yes 

Yes 

1 

Yes 

In-System Emulator 
(Tests system in place) 

Yes 

Yes 


Yes 

Software Support 

(from this manufacturer) 

Resident Assembler 

Yes 

Yes 

Yes 

Yes 

Cross Assembler 

No 

No 

No. 

No 

Simulator 

No 

No 

-■ / m, ■ 

No 

High Level Language* 

No 

No 

:■ IS 

No 

Programs 

Debug 

Yes 

Yes 

Yes 

Yes 

Diagnostic 

Yes 

Yes 

* <».Vx 'r*' 

Yes 

Edit 

Yes 

Yes 

J'.'k,! :. 'Jil i.- tiu.' . 

Yes 

User Library 

(>25 programs from user) 

Yes 

Yes 


Yes 

Delivery Start (Qtr.-Year) 

1 Qtr. 78 

4 Qtr. 78 

1 Qtr. 77 

1 Qtr. 78 

Alternate Sources 

Signetics 

None 

AMD, NEC, Fujitsu, 
Signetics 

Fujitsu 

Comments 

Software 
subset of 8048. 

On-board A/D. 
Software subset of 8048. 

0 

8039 uses external ROM. 



Tinted column indicates additional data is provided on the page noted. 

©1C MASTER 1979 


1731 


Master Selection Guide 







































































































































MICROPROCESSOR 


MASTER SELECTION GUIDE 


Q> 

■D 

‘u 

o 

c 

o 

0 

0 

if) 


0 

CO 

cd 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Intel 

8080A 

Intel 

8885A 
(Page 1944} 

Intel 

8086 

(Page 1947} 

Intersil 

IM6100 

General Structure 

8-Bit CPU 



12-Bit CPU 

Type 

NMOS 

NMOS 


CMOS 

No. of Devices per CPU 

1 


i 

i 

1 

CPU Size (Pins) 

40 

waaam r- 


40 

Supply Voltage 

±5,12 

■vry'LrmrniSSSi 


5 to 10 (5 nominal) 

CPU Power Dissipation (mw) 

780 



10 

Architecture 

Data Word Size (bits) 

8 

8 

16 

12 

Instruction Word Size (bits) 

8,16,24 



12 

Directly Addressable Instruction 
Words (No.) 

65K 

A.. k i\A.. ■-. 


4K (Expandable to 32K) 

Clock Frequency 
(Hz/ ext. phases required) 

2 MHz/ 2 phase 
(2.6 and 3 MHz opt.) 


IMiwilllilBI 

4 MHz/ 0 phase 

Register to Register Add Time 
(^sec/data word) 

2 (2 MHz clock) 



5 (2.5 at lOV) 

No. of Registers 

Arithmetic 

1 


8 

2 

Index 

0 

m 


0 

General Purpose 

6 



4 

Return Stack Size (No. x bits) 

External RAM 


External RAM 

None 

Interrupts 

Standard 



Standard 

Type 

Vectored, Multilevel 



Vectored, 1 Level 

Direct Memory Access 

Standard 



Standard 

BCD Arithmetic (Hardware) 

Yes 



No 

Microprogrammable 

No 



No 

Extended Temp. Range Available 

-55°C tol25°C 

-55®Ctol25°C 


-55°Cto 125°C 

Devices 

See System Components: 

8080 



6100 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 


Yes 

Prototyping System (Hardware & 
software development system) 

Yes 


Yes 

Yes 

In-System Emulator 
(Tests system in place) 

Yes 

Yes 

Yes 

No 

Software Support 

(from this manufacturer) 

Resident Assembler 

Yes 


Yes 

Yes 

Cross Assembler 

Fortran IV 

Fortran IV 


Yes 

Simulator 

Fortran IV 



Forpal III 

High Level Language 

PL/M (Fortran IV) 

R./M, Fortran IV 

if— 

Yes 

Programs 

Debug 

Yes 



Yes 

Diagnostic 

Yes 


— ggaaWM— Mam 

Yes 

Edit 

Yes 



Yes 

User Library 

(>25 programs from user) 

Yes 


m'mmm 

Yes (DEC) 

Delivery Start (Qtr.-Year) 

4 Qtr. 73 



2 Qtr. 75 

Alternate Sources 

AMD, Mitsubishi, National, 
NEC, Signetics, Tl 



Harris 

Comments 



s 

Executive PDP-8, 
Instruction Set 


Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Mitel 

MD46802 

Mitsubishi 

M5L8080A 

Mitsubishi 

M5L8085 

Monolithic Memories 

2901 A 

General Structure 

8-Bit CPU 

8-Bit CPU 

8-Bit CPU 

4-Bit Slice 

Type 

CMOS 

NMOS 

NMOS 

TTL 

No. of Devices per CPU 

1 

1 

1 

Varies 

CPU Size (Pins) 

40 

40 

40 

40 

Supply Voltage 

5 

±5, 12 

5 

5 

CPU Power Dissipation (mw) 

10 

780 


925 

Architecture 

Data Word Size (bits) 

8 

8 

8 

Multiple of 4 

Instruction Word Size (bits) 

8, 16, 24 

8, 16, 24 

8, 16, 24 

User defined 

Directly Addressable Instruction 
Words (No.) 

65K 

65K 

65K 

User defined 

Clock Frequency 
(Hz/ ext. phases required) 

0-6 MHz/0 phase 

2 MHz/ 2 phase 

3 MHz/0 phase 

to 10 MHz/ 1 phase 

Register to Register Add Time 
(/isec/data word) 

1(2 MHz clock) 

2 (2 MHz clock) 

1.3 

0.145 

No. of Registers 

Arithmetic 

2 

1 

1 

0 

Index 

1 (16-Bit) 

0 

0 

0 

General Purpose 

0 

6 

7 

17 

Return Stack Size (No. x bits) 

RAM 

External RAM 

External RAM 

4x4, 5x5 (2909) 

Interrupts 

Standard 

Standard 

Standard 


Type 

Vectored, Multilevel 


Vectored, 4 Level 


Direct Memory Access 

Optional 

Standard 

Standard 

None 

BCD Arithmetic (Hardware) 

Yes 

Yes 

Yes 

No 

Microprogrammable 

Yes 

No 

No 

Yes 

Extended Temp. Range Available 

Yes 

No 

No 

-55°C to 125°C 

Devices 

See System Components; 

6800 

8080A 

8085A 

2900 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 

Yes 

No 

Prototyping System (Hardware & 
software development system) 

Yes 

Yes 

Yes 

No 

In-System Emulator 
(Tests system in place) 

Yes 

No 

Yes 

No 

Software Support 

(from this manufacturer) 

Resident Assembler 

No 

Yes 

Yes 

Yes 

Cross Assembler 

No 

Yes 

Yes 

No 

Simulator 

No 

Yes 

Yes 

No 

High Level Language 

No 

PL/M 

PL/M 

No 

Programs 

Debug 

No 

Yes 

Yes 

No 

Diagnostic 

No 

Yes 

Yes 

No 

Edit 

No 

Yes 

Yes 

Yes 

User Library 

(>25 programs from user) 

No 

Yes 

Yes 

No 

Delivery Start (Qtr.-Year) 

1 Qtr. 79 

2 Qtr. 75 

2 Qtr. 78 

1 Qtr. 79 

Alternate Sources 

AMI, Motorola 

AMD, Intel, National 

NEC, Signetics, Tl 

AMD, Intel, NEC 

AMD, Fairchild, Motorola, 
National, NEC, Raytheon, 
Signetics 

Comments 

Timer on-chip 128 bytes RAM 
on-chip. 


8080A compatible with 
multiplexed bus operation. 



Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Monolithic Memories 
67000 

MOS Technology 

6500 

Mostek 

F8 (MK3850) 

Mostek 

MK3870/MK3872 

General Structure 

4-Bit Slice 

8-Bit CPU 


8-Bit CPU 

Type 

TTL 

NMOS 


NMOS 

No. of Devices per CPU 


1 

1 

1 

CPU Size (Pins) 

40 

40 or 28 

40 

40 

Supply Voltage 

5 

5 

5,12 

5 

CPU Power Dissipation (mw) 

900 

200 

600 

300 

Architecture 

Data Word Size (bits) 

Multiple of 4 

8 

8 

8 

Instruction Word Size (bits) 

8 

8, 16, 24 

8, 16, 24 

8, 16, 24 

Directly Addressable Instruction 
Words (No.) 


65K 

65K 

2K/4K 

Clock Frequency 
(Hz/ ext. phases required) 

0 to 10 MHz/1 phase 

to 2 MHz/ 1 phase 

2 MHz/0 phase 

4MHz/0phase 

Register to Register Add Time 
Uisecl data word) 

0.085 typ. (6701) 

1 

2 

2 

No. of Registers 

Arithmetic 

0 

1 

1 

1 

Index 

0 

2 

2 

2 

General Purpose 

17 

0 

65 

65 

Return Stack Size (No. x bits) 

1x8 (67110) 

External RAM 

1x8 or RAM 

1x8 or RAM 

Interrupts 

67116 

Standard 

Standard 

Standard 

Type 

16 Vectored 

Vectored, 2 Level 

Vectored, 1 Level/PSU 

Vectored, 1 Level 

Direct Memory Access 

No 

Optional 

Optional (MK3854) 

None 

BCD Arithmetic (Hardware) 

No 

Yes 

Yes 

Yes 

Microprogrammable 

Yes 

No 

No 

No 

Extended Temp. Range Available 

-55°C tol25°C 

-55°C to 85°C 


-40°C to 85°C 

Devices 

See System Components: 

67000 

6500 

F8 

F8 

Hardware Support 

Processor (5ards 
(CPU system on a card) 

No 

Yes 

Yes 

Yes 

Prototyping System (Hardware & 
software development system) 

No 

Yes 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

No 

Yes 

Yes 

Yes 

Software Support 

(from this manufacturer) 

Resident Assembler 

No 

Yes 

Yes 

Yes 

Cross Assembler 

Fortran IV 

Fortran IV 

Fortran IV 

Fortran IV 

Simulator 

No 

Fortran IV 

Timesharing 

No 

High Level Language 

No 

No 

No 

No 

Programs 

Debug 

No 

Yes 

Yes 

Yes 

Diagnostic 

No 

Yes 

Yes 

Yes 

Edit 

No 

No 

Yes 

Yes 

User Library 

(>25 programs from user) 

No 

No 

No 

No 

Delivery Start (Qtr.-Year) 

4 Qtr. 75 

3 Qtr. 75 

3 Qtr. 75 

1 Qtr. 77 

Alternate Sources 


Rockwell, Synertek 

Fairchild, SGS 

Fairchild, Motorola 

Comments 

RAM on-chip. 

DMA based on a stopping 

64 bytes of RAM in CPU 

One chip microcomputer. 



CPU, but address bus 
connections are not 3 state. 

1024 bytes of ROM in PSU 
programmable timer. 

Programmable hardware, 
timer on-chip. 


Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Mostek 

MK3880(Z80) 

Motorola 

MC2901/A 

Motorola 

MC2903 

Motorola 

MC3870 

General Structure 

8-Bit CPU 

4-Bit Slice 

4-Bit Slice 

8-Bit CPU 

Type 


HL 

TTL 

NMOS 

No. of Devices per CPU 

1 

Varies 

Varies 

1 

CPU Size (Pins) 

40 

40 

48 

40 

Supply Voltage 

5 

5 

5 

5 

CPU Power Dissipation (mw) 

1100 

925 

1750 

300 

Architecture 

Data Word Size (bits) 

8 

Multiple of 4 

Multiple of 4 

8 

Instruction Word Size (bits) 

8, 16, 24, 36 

9 

User defined 

8, 16, 24 

Directly Addressable Instruction 
Words (No.) 

65K 


User defined 

2K 

Clock Frequency 
(Hz/ ext. phases required) 

2.5 MHz/ 2 phase (4 MHz opt.) 

to 10 MHz/ 1 phase 

to 10 MHz/1 phase 

4 MHz/0 phase 

Register to Register Add Time 
(jiisec/data word) 

1.6 (2.5 MHz dock) 

0.125/0.145 

0.145 

2 

No. of Registers 

Arithmetic 

1 

0 

0 

1 . 

Index 

2 

0 

0 

2 

General Purpose 

14 

17 

17 (expandable) 

65 

Return Stack Size (No. x bits) 

External RAM 

4x4 (MC2900) 

4x4, 5x5 (2909); 

17x17 (2930) 

1x8 or RAM 

Interrupts 

Standard 

Optional 

Optional (2924) 

Standard 

Type 

Vectored, Multilevel 

Vectored 

Vectored 

Vectored, 1 Level 

Direct Memory Access 

MK3883-DMA 

Optional 

Optional (2940) 

None 

BCD Arithmetic (Hardware) 

Yes 

No 

No 

Yes 

Microprogrammable 

No 

Yes 

Yes 

No 

Extended Temp. Range Available 

-55°C tol25°C 


-55°C tol25°C 


Devices 

See System Components; 

Z80 

2900 

2900 

F8 

Hardware Support 

Processor (5ards 
(CPU system on a card) 

Yes 

No 

No 

Yes 

Prototyping System (Hardware & 
software development system) 

Yes 

No 

No 

Yes 

fn-System Emulator 
(Tests system in place) 

Yes 

No 

No 

Yes 

Software Support 

(from this manufacturer) 
Resident Assembler 

Yes 

No 

No 

Yes 

Cross Assembler 

Fortran IV 

No 

No 

Fortran IV 

Simulator 

Timesharing 

No 

No 

No 

High Level Language 

PLZ 

No 

No 

No 

Programs 

Debug 

Yes 

No 

No 

Yes 

Diagnostic 

Yes 

No 

No 

Yes 

Edit 

Yes 

No 

No 

Yes 

User Library 

(>25 programs from user) 

No 

No 

No 

No 

Delivery Start (Qtr.-Year) 

2 Qtr. 76 

3 Qtr. 76 

1 Qtr. 79 

4 Qtr. 77 

Alternate Sources 

NEC, Zilog 

AMD, Fairchild, National, 
NEC, Raytheon, Signetics 

AMD, Fairchild, National 

Fairchild, Mostek 

Comments 

8080A Software compatible 
with additional instructions. 
Vectored priority interrupt 
in peripheral devices. 


Hardware multiply and 
divide; normalize; parity. 

One chip microcomputer. 
Programmable hardware, 
timer on-chip. 


Tinted column indicates additional data is provided on the page noted. 

®IC MASTER 1979 1735 



Master Selection Guide 





















































































































































MICROPROCESSOR 


MASTER SELECTION GUIDE 


a> 

S 

’5 

0 


o 

o 

0 


0 

■ 4 -» 

0 

CO 




MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See; 

Motorola 

MC6800/MC6802 

iSfifOi 

Motorola 

MC6801(E) 

Motorola 

MC6809 
(Page 2005) 

Motorola 

MCI 0800 

General Structure 


8/ 16-Bit CPU 

8/ 16-Bit CPU 

4-Bit Slice 

Type 


NMOS 

NMOS 

ECL 

No. of Devices per CPU 


1 

1 - r 


CPU Size (Pins) 


40 


48 

Supply Voltage 


5 


-2, -5.2 

CPU Power Dissipation (mw) 

600 , 

1000 

1000 


Architecture 

Data Word Size (bits) 

8 

8/16 

8/16 

Multiple of 4 

Instruction Word Size (bits) 

8/16,24 

8, 16. 24 



Directly Addressable Instruction 
Words (No.) 

65K 

65K 



Clock Frequency 
(Hz/ ext. phases required) 

1-2 MHz/ 2 phase 

1-2 MHz/ 2 phase 


0 to 6 MHz/ 1 phase 

Register to Register Add Time 
(/isec/data word) 


2 (1 MHz clock) 

1 (2 MHz clock) 

0.041 typ. 16-Bit 

No. of Registers 

Arithmetic 


2 

' * - 2 

Ext. 

Index 

! 1 {16-Bit} 

1 


MC10803 

General Purpose 


1 

' '4 " ' , 

MC10803 

Return Stack Size (No. x bits) 

External RAM/ 128x8 

Externa! RAM 

External RAM 

MC10801 

Interrupts 

Standard 

Standard 

Standard 


Type 


Vectored, Multilevel 

Vectored, Multilevel 


Direct Memory Access 


Optional 

Optional 


BCD Arithmetic (Hardware) 


Yes 

Yes 

Yes 

Microprogrammable 


No 

No 

Yes 

Extended Temp. Range Available 


Future 

Future 

No 

Devices 

See System Components: 


6800 

6800 

10800 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 

Yes 

No 

Prototyping System (Hardware & 
software development system) 


Yes 

Yes 

No 

In-System Emulator 
(Tests system in place) 


Yes 

Future 

No 

Software Support 

(from this manufacturer) 

Resident Assembler 


Yes 

Yes 

No 

Cross Assembler 

Fortran IV 

Future 

Future 

No 

Simulator 

Fortran IV 

Future 


No 

High Level Language 


MPL (Fortran) 


No 

Programs 

Debug 


Yes 


No 

Diagnostic 


Yes 

Yes 

No 

Edit 


Yes 

...w" Yes > 

No 

User Library 

(>25 programs from user) 


Yes 


No 

Delivery Start (Qtr.-Year) 


4 Qtr. 76 

1 Qtf. 70 

2 Qtr. 76 

Alternate Sources 


Fairchild 

Fairchild 

Future 

Comments 

1.^ " V- 

DMA through HALT. 

128x8 RAM, 2048x8 ROM. 




Tinted column indicates additional data is provided on the page noted. 
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Motorola 

MC141000/MC141200 


National 
IDM2901A/A-1 
(Page 2015) 


4-Bit Microcomputer 


0-600 kHz/ 0 phase 


Vect ored _ 

System dependent 


Timesharini 


AMD, Fairchild. MMl, 
Motorola, National, NEC, 


Raytheon, Signetics 


A 48 pin version. MC141099, 
permits use of external 
PROM, RAM or ROM for 
program development. 


/^assembler available 
2 Qtr. 79. 
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Motorola 

MC68000 


Manufacturer 

Model 

For Detailed Data See.- 


General Structure 


16-Bit CPU 


4-Bit CPU 


PMOS 


No. of Devices per CPU 


CPU Size (Pins) 


Supply Voltage 


15 (or -10,5) 


CPU Power Dissipation (mw) 


1000 (typ.) 


Architecture 

Data Word Size (bits) 


Instruction Word Size (bits) 


16, 32, 48, 64, 80 


Directly Addressable Instruction 
Words (No.) 


16 MB 


Clock Frequency 
(Hz/ ext, phases required) 


Register to Register Add Time 
(/isec/data word) 


No. of Registers 
Arithmetic 


Index 


General Purpose 


Return Stack Size (No. x bits) 


External RAM 


Interrupts 


Standard 


Vectored, Multilevel 


Direct Memory Access 


Standard (on-chip) 


BCD Arithmetic (Hardware) 


Microprogrammable 


Extended Temp. Range Available 


Future 


Devices 

See System Components: 


Hardware Support 

Processor Cards 
(CPU system on a card) 


Prototyping System (Hardware & 
software development system) 


In-System Emulator 
(Tests system in place) 


Future 


Software Support 

(from this manufacturer) 
Resident Assembler 


Cross Assembler 


Fortran IV 


Simulator 


Future 


High Level Language 


Pascal, Fortran IV 


Programs 

Debug 


Diagnostic 


User Library 

(>25 programs from user) 


Delivery Start (Qtr.-Year) 


2 Qtr. 79 


Alternate Sources 


Comments 


General purpose register 
machine, supports memory 
to memory operations. 


MICROPROCESSORS (cont) 


National 
INS4034 (FIPS) 


NMOS 


8 MHz/0 phase 


16 (32-Bit) 


Standard 


Future 


Future 


500 to 740 kHz/ 2 phase 


4004 4040 


3 Qtr. 75 


Intel 


Tinted column indicates additional data is provided on the page noted. 
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National 

COP402/402M/40a 


National National 

C0P410L/411L COP420/42tlL/420C 

(Pages 2034, 2036) (Pages 2038, 2040, 2044) 


National 

C0P444L 


4-Bit Microcontrotter 
NMOS 


4-Bit Microcontrolier 


4-Bit Microcontroller 


4-Bit Microcontroller 
NMOS rr- CMOS) 


4.5-6.3/4.5-9.5/24-6.3 


Programmable (External 


or Internal) 


4/16/16 


Vectored, 1 Level 


Vectored, 1 Level 


Vectored, 1 Level 


Future 


4Qtr.78, 2/3Qtr.79 
Western Digital 


2 Qtr. 79 
Western Digital 
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MASTER SELECTION GUIDE 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 


General Structure 


No. of Devices per CPU 


CPU Size (Pins) 


Supply Voltage 


CPU Power Dissipation (mw) 


Architecture 
Data Word Size (bits) 


Instruction Word Size (bits) 


Directly Addressable Instruction 
Words (No.) 


Clock Frequency 
(Hz/ ext, phases required) 


No. of Registers 
Arithmetic 


Index 


General Purpose 


Return Stack Size (No. x bits) 


Interrupts 


Direct Memory Access 


BCD Arithmetic (Hardware) 


Microprogrammable 


Extended Temp. Range Available 


Devices 

See System Components: 


Hardware Support 

Processor Cards 
(CPU system on a card) 


Prototyping System (Hardware & 
software development system) 


Software Support 

(from this manufacturer) 
Resident Assembler 


Cross Assembler 


Simulator 


High Level Language 


Programs 

Debug 


Diagnostic 


User Library 

(> 25 programs from user) 


Alternate Sources 


Comments 


Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

National 

INS2650 

National 

INS8080A 

National 

INS8900 

National 

ISP-8A($C/MP) 

General Structure 

8-Bit CPU 

8-Bit CPU 

16-Bit CPU 

8-Bit CPU 

Type 

NMOS 

NMOS 


NMOS 

No. of Devices per CPU 

1 

1 

1 

1 

CPU Size (Pins) 

40 

40 

40 

40 

Supply Voltage 

5 

±5, 12 

±5, 12 

5 

CPU Power Dissipation (mw) 

525 

780 


420 

Architecture 

Data V/ord Size (bits) 

8 

8 

8 or 16 

8 

Instruction Word Size (bits) 

8, 16, 24 

8,16,24 

16 ^ 

8,16 

Directly Addressable Instruction 
Words (No.) 

32K 

65K 

65K 

65K 

Clock Frequency 
(Hz/ ext. phases required) 

0 to 1.25 MHz/ 1 phase 

2 MHz/2 phase 
(2.6 & 3 MHz opt.) 

2 MHz/1 phase 

4 MHz/0 phase 

Register to Register Add Time 
Oisec/ data word) 

4.8 

2 (2 MHz) 

8 

7 

No. of Registers 

Arithmetic 

0 

1 

4 

1 

Index 

0 

0 

2 

4 

General Purpose 

7 

6 

4 

3 

Return Stack Size (No. x bits) 

8x15 

External RAM 

10x16 

Software Stack 

Interrupts 

Standard 

Standard 

Standard 

Standard 

—Type 

Vectored 

Vectored, Multilevel 

Vectored, 6 Level 

Vectored 

Direct Memory Access 

Standard 

Standard 

Optional 

Standard 

BCD Arithmetic (Hardware) 

Standard 

Yes 

Standard 

Standard 

Microprogrammable 

No 

No 

No 

No 

Extended Temp. Range Available 

No 

-40°to85°C-55°tol25°C 

-55°C to85°C 

-55°C to 85°C 

Devices 

See System Components: 

2650 

8080 

INS8900 

SC/MP 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 

Yes 

Yes 

Prototyping System (Hardware & 
software development system) 

Yes 

Yes 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

Yes 

Yes 

No 

Yes 

Software Support 

(from this manufacturer) 

Resident Assembler 

Yes 

Yes 

Yes 

Yes 

Cross Assembler 

Fortran IV, PDP-11 

Yes 

Fortran IV 

Fortran IV, Timesharing 

Simulator 

Fortran IV 

No 

No 

No 

High Level Language 

PLmS 

Basic (LLL) 

Basic 

Tiny Basic 

Programs 

Debug 

Yes 

Yes 

Yes 

Yes 

Diagnostic 

Yes 

Yes 

Yes 

Yes . 

Edit 

Yes 

Yes 

Yes 

Yes 

User Library 

(>25 programs from user) 

No 

No 

Yes 

Yes 

Delivery Start (Qtr.-Year) 


3 Qtr. 76 

3 Qtr, 77 

1 Qtr. 76 

Alternate Sources 

Signetics 

AMD, Intel, Mitsubishi, 

NEC, Signetics, Ti 

None 

Signetics 

Comments 


Hardware and software 
support thru 
independent company. 
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MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

National 

MM5781/82 

National 

MM5799 

National 

MM57140 

NEC Micro 
mC0M42 

General Structure 

4-Bit CPU 

4-Bit Microcomputer 

4-Bit Microcomputer 

4-Bit Microcomputer 

Type 

PMOS 

PMOS 


PMOS 

No. of Devices per CPU 

1 

1 

1 

1 

CPU Size (Pins) 

28 

28 

28 

42 

Supply Voltage 

8.5 

8.5 

8.5 

10 

CPU Power Dissipation (mw) 

150 

150 

125 

300 

Architecture 

Data Word Size (bits) 

4 

4 

4 

4 

Instruction Word Size (bits) 

8 

8 

8 

10 

Directly Addressable Instruction 
Words (No.) 

2K to 16K 

1536 (internal) 

630 (internal) 

1920 

Clock Frequency 
(Hz/ ext. phases required) 

400 kHz/0 phase 

400 kHz/0 phase 

280 kHz/0 phase 

200 kHz/ 1 phase 

Register to Register Add Time 
(/Asec/data word) 

10 

10 

14 

10 

No. of Registers 

Arithmetic 

0 

0 

0 

1 

Index 

0 

0 

0 

0 

General Purpose 

3 

3 

3 

96 

Return Stack Size (No. x bits) 

2x11 

2x11 

2x11 

4x11 

Interrupts 

Standard 

None 

None 

Yes 

Type 

1 Level 



Dual 

Direct Memory Access 

None 

None 

None 

None 

BCD Arithmetic (Hardware) 

Yes 

Yes 

Yes 

Yes 

Microprogrammable 

No 

No 

No 

No 

Extended Temp. Range Available 




No 

Devices 

See System Components: 

5781/82 

5799 

5799 

/aC0M4 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

No 

No 

Yes 

Prototyping System (Hardware & 
software development system) 

Yes 

Yes 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

Yes 

No 


No 

Software Support 
(from this manufacturer) 

Resident Assembler 

No 

No 

No 

No 

Cross Assembler 

Yes 

Yes 

Yes 

8080/Fortran IV 

Simulator 

Yes 

Timesharing 


No 

High Level Language 

No 

No 

No 

No 

Programs 

Debug 

Yes 

Yes 

Yes 

No 

Diagnostic 

Yes 

Yes 

Yes 

No 

Edit 

Yes 

Yes 

Yes 

Yes 

User Library 

(>25 programs from user) 

No 

No 

No 

No 

Delivery Start (Qtr.-Year) 

4 Qtr. 75 

2 Qtr. 76 

1 Qtr. 77 

1 Qtr. 77 

Alternate Sources 

None 


None 

None 

Comments 

2 chip calculator based 
system, expandable RAM, 
ROM, I/O. 

1 chip calculator based 
system, expandable RAM, 
I/O. 

1 chip calculator 
based system, expandable 
I/O. 



Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Panasonic 

MN1400 

Raytheon Semi 

2930 

RCA 

CDP1802C/CDP2802 

Rockwell 

PPS4/1 

General Structure 

4-Bit Microcomputer 

4-Bit Slice 

8-Bit CPU 

4-Bit CPU/ Microcomputer 

Type 

NMOS 

HL 

CMOS 

PMOS 

No. of Devices per CPU 

1 

Varies 

1 

1 

CPU Size (Pins) 

28/40/64 

40 

40 

28/40/42/52 

Supply Voltage 

5 

5 

4 to 6/3 to 12 

-15 (or -6.5 to 11) 

CPU Power Dissipation (mw) 

500 

925 

8@ 5V/40@ lOV 

200 

Architecture 

Data Word Size (bits) 

4 

Multiple of 4 

8 

4 

Instruction Word Size (bits) 

8 

9 

8, 16, 24 

8,16 

Directly Addressable Instruction 
Words (No.) 

768 or 1024 (internal) 

User defined 

65K 

Various 

Clock Frequency 
(Hz/ ext. phases required) 

0-300 kHz/0 phase 

to 10 MHz/ 1 phase 

0-6.4 MHz/ 0 phase 


Register to Register Add Time 
(Jitsec/data word) 

10 

0.125 

2.5 (6.4 MHz clock) 


No. of Registers 

Arithmetic 


0 

1 

1 

Index 


0 

0 

0 

General Purpose 


17 

32 

1 

Return Stack Size (No. x bits) 


4x4 (2909) 

External RAM 


Interrupts 


Optional 

Standard 


Type 



1 Level 


Direct Memory Access 


Optional 

Standard (on-chIp) 


BCD Arithmetic (Hardware) 

No , 

No 

No 

No 

Microprogrammable 

No 

Yes 

No 

No 

Extended Temp. Range Available 

None 

-55°Cto 125°C 

-55°C to 125°C Standard 


Devices 

See System Components; 

1400 

2900 

1800 

PPS4, PPS-8 

Hardware Support 

Processor (Sards 
(CPU system on a card) 


Yes 

Yes 


Prototyping System (Hardware & 
software development system). 


No 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 


No 

No 

Yes 

Software Support 

(from this manufacturer) 

Resident Assembler 

No 

No 

Yes 

Yes 

Cross Assembler 

Yes 

Yes 

Fortran IV, Timesharing 


Simulator 

Yes 

No 

Yes 

Yes 

High Level Language 

I No 

No 

No 

No 

Programs 

Debug 

Yes 

No 

Yes 

Yes 

Diagnostic 

Yes 

No 

Yes 

Yes 

Edit 

Yes 

No 

Yes 

Yes 

User Library 

(>25 programs from user) 

No 

No 

No 


Delivery Start (Qtr.-Year) 

4 Qtr. 77 

1 Qtr. 76 

1 Qtr. 76 

2 Qtr. 76 

Alternate Sources 

None 

AMD, Fairchild, Motorola, 
National, NEC, Signetics, 
MMI 

Hughes, SSS 


Comments 


Microassembler on 
timeshare. 


1-chip parallel 
microcomputer, several 
memory options and 
instruction sets. 



Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

! Rockwell 

PPS4/2, PPS-4 

Rockwell 

PPS-8 

Rockwell 

R6500 

Signetics 
, N3000 

General Structure 

4-Bit CPU 

8-Bit CPU 

8-Bit Microcomputer 

2-Bit Slice 

Type 

PMOS 

PMOS 

NMOS 

TTL 

No. of Devices per CPU 

1 

.1 

1- 


CPU Size (Pins) 

42 

42 

28 or 40 

28 and 40 

Supply Voltage 

17 (or -12, 5) 

17 (or -12, 5) 

5 

5 

CPU Power Dissipation (mw) 

225 

225 

700 

800 

Architecture 

Data Word Size (bits) 

4 

8 

8 

Multiple of 2 

Instruction Word Size (bits) 

8, 16 (Multifunction instr.) 

8, 16, 24 (Multifunction instr.) 

8, 16, 24 

>18 

Directly Addressable Instruction 
Words (No.) 

4K 

16K 

to 65K 

512 

Clock Frequency 
(Hz/ ext. phases required) 

(PPS-4) 256 kHz/ 2 phase 
(PPS-4/2) 199 kHz/0or2 phase 

(PPS 8/2)189 kHz/0 phase 
(PPS-8) 256 kHz/ 2 phase 

1 and 2 MHz/0-2 phase 

to 5 MHz/ 1 phase 

Register to Register Add Time 
{fjseci data word) 

5 

(PPS-8/ 2) 5 
(PPS-8) 4 

1 


No. of Registers 

Arithmetic 

0 

1 

1 

2 

Index 

0 

0 

2 

0 

General Purpose 

3 

6 

0 

10 

Return Stack Size (No. x bits) 

2x12 

32x8 

1x8 

None 

Interrupts 

Standard PPS-4 

Standard 

Standard 

Optional 

Type 

1 Level 

3 Level 

2 Level 

8 Level Priority 

Direct Memory Access 

None 

Optional DMA Controller 

Optional 

No 

BCD Arithmetic (Hardware) 

No 

No 

Yes 

No 

Microprogrammable 

No 

No 

No 

Yes 

Extended Temp. Range Available 

-55°C tol25°C 

-55°Ctol25°C 

No 

No 

Devices 

See System Components: 

PPS-4, PPS-8 

PPS4, PPS-8 

6500 

3000 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

Yes 

Yes 

No 

Prototyping System (Hardware & 
software development system) 

Yes 

Yes 

Yes 

No 

In-System Emulator 
(Tests system in place) 

Yes 

Yes 

Yes 

No 

Software Support 

(from this manufacturer) 
Resident Assembler 

Yes 

Yes 

Yes 

No 

Cross Assembler 

Fortran IV, Timesharing 

Fortran IV, Timesharing 

Yes 

No 

Simulator 

Yes 

Yes 

Yes 

No 

High Level Language 

No 

No 

No 

No 

Programs 

Debug 

Yes 

Yes 

Yes 

No 

Diagnostic 

Yes 

Yes 

Yes 

No 

Edit 

Yes 

Yes 

Yes 

No 

User Library 

(>25 programs from user) 

Yes 

No 

No 

No 

Delivery Start (Qtr.-Year) 

PPS-4 3 Qtr. 72 
PPS-4/2 3 Qtr. 75 

PPS-8 1 Qtr. 75, 

PPS-8/2 2 Qtr. 76 

3 Qtr. 77 

3 Qtr. 75 

Alternate Sources 



MOS Technology, Synertek 

Intel 

Comments 

The PPS-4/2 is a 2 chip clock, 
direct disolay drive, exoanded 
I/O on CPU chio: 128-4 RAM, 
2048x8 ROM, 16 I/O ports on 
seoarate memory-l/0 chip. 


Bus comoatible 
with 6800. 

Uses 74S182for 
Look-Ahead Carry. 


Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS (cont) 



ClWi 


8X02/2901-1 


8-Bit CPU 


-Bit Microcomputer 


Varies 


0 to 2 MHz/ 1 phase ( - 1 typel 


Vector! 


High Level Language 


AMD, Fairchild, Motorola, 
National, NEC, Raytheon 


National 


1 1-1 can be used 
1/2911 sequences 
,las the 8X02. 


Any of the general 
purpose registers can be 
used as an index register. 


Signetics 

8021 


Manufacturer 

Model 

For Detailed Data See: 


General Structure 


8-Bit Microcomputer 


NMOS 


No. of Devices per CPU 


CPU Size (Pins) 


Supply Voltage 


CPU Power Dissipation (mw) 


Architecture 
Data Word Size (bits) 


Instruction Word Size (bits) 


Directly Addressable Instruction 
Words (No.) 


Clock Frequency 
(Hz/ ext, phases required) 


3 MHz/0 phase 


Register to Register Add Time 
(j!tsec/data word) 


No. of Registers 
Arithmetic 


Index 


General Purpose 


Return Stack Size (No. x bits) 


8x16 


Interrupts 


None 


Direct Memory Access 


BCD Arithmetic (Hardware) 


Microprogrammable 


Extended Temp. Range Available 


Devices 

See System Components: 


Hardware Support 

Processor Cards 
(CPU system on a card) 


Prototyping System (Hardware & 
software development system) 


In-System Emulator 
(Tests system in place) 


Software Support 

(from this manufacturer) 
Resident Assembler 


Cross Assembler 


Simulator 


Programs 

Debug 


Diagnostic 


User Library 

(>25 programs from user) 


Delivery Start (Qtr.-Year) 


4 Qtr. 78 


Alternate Sources 


Intel 


Comments 


8048 
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MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 



SMC 

SMC9980 

sss 

SCP1892L/SCP1802 

General Structure 


8-8it CPU 

16-Bit CPU 

8-Bit CPU 

Type 



NMOS’ 

CMOS 

No. of Devices per CPU 



1 

1 

CPU Size (Pins) 


/" -40 ' 

40 

40 

Supply Voltage 



±5,12 

4-6/4-12 

CPU Power Dissipation (mw) 


78^ ; . 

1000 

4 ( 5 ) 5V/60 @ lOV 

Architecture 

Data Word Size (bits) 


8 

8 

8 

Instruction Word Size (bits) 



16, 32, 48 

8, 16, or 24 

Directly Addressable instruction 
Words (No.) 

8K 

65K 

16K bytes 

65K 

Clock Frequency 
(Hz/ ext. phases required) 

' 8 MHz/ phase . 

2 MHz/ 2 phase 

2-3 MHz/ phase 

3.2 MHz/1 phase (L) 

6.4 MHz/1 phase 

Register to Register Add Time 
(Atsec/data word) 




5/2.5 

No. of Registers 

Arithmetic 



16 

1 

Index 



15 

1 

General Purpose 


s 

16 (in memory) 

32 

Return Stack Size (No. x bits) 


Cxtmmal RAM 

None 

External RAM 

Interrupts 


Stimdard 

Standard 

1 

Type 


Vedored, Multilevel 

Vectored, 6 level 

Vectored 

Direct Memory Access 


$tmrdard 

Standard 

On-chip 

BCD Arithmetic (Hardware) 



No 

No 

Microprogrammable 



No 

Np 

Extended Temp. Range Available 

1 Future 



-55°C to 125°C std. 

Devices 

See System Components: 



9900 

1800 

Hardware Support 

Processor (jards 
(CPU system on a card) 

Yes 


No 

Yes 

Prototyping System (Hardware & 
software development system) 



No 

Yes 

In-System Emulator 
(Tests system in place) 

Yes 


No 

Yes 

Software Support 
(from this manufacturer) 

Resident Assembler 



No 

Yes 

Cross Assembler 



No 

Yes 

Simulator 



No 

No 

High Level Language 



No 

Yes 

Programs 

Debug 



No 

Yes 

Diagnostic 



No 

Yes 

Edit 

KS3fflra®H 


No 

Yes 

User Library 

(>25 programs from user) 



No 

No 

Delivery Start (Qtr.-Year) 

|; 8atr,76 

^ r 4Qtn 77 - 

2 Qtr. 79 

3 Qtr. 77 

Alternate Sources 



AMI, SMC 

Hughes, RCA 

Comments 

m 


8-Bit data bus, 

' 16-Bit internal op. 
Software compatible 
TM9900. 

MIL version available. 

4 Qtr. 78. 


Tinted column indicates additional data is provided on the page noted. 


®IC MASTER 1979 




























































































MICROPROCESSORS (cont) 


MASTER SELECTION GUIDE 


Manufacturer 

Model 

For Detailed Data See: 

Synertek 

Sy6500 

Texas Instruments 
SBP0400A/SBP0401A 

Texas Instruments 
SBP9900A 

Texas instruments 
SN54/74LS481 

General Structure 

8-Bit CPU 

4-Bit Slice 

16-Bit CPU 

4-Bit Slice 

Type 

NMOS 

PL 

PL 

TTL-LS 

No. of Devices per CPU 

1 


1 


CPU Size (Pins) 

40 or 28 

40 

64 

48 

Supply Voltage 

5 

200 mA at 0.85V 

500 mA 

5 

CPU Power Dissipation (mw) 


170 

500 

1000 

Architecture 

Data Word Size (bits) 

8 

9 (Microinstruction Select) 

16 

Multiple of 4 

Instruction Word Size (bits) 

8, 16, 24 


16. 32, 48 

11 

Directly Addressable Instruction 
Words (No.) 

65K 

(512 Microinstructions) 

32K 

Multiple of 4 Bits 

Clock Frequency 
(Hz/ ext. phases required) 

to 2 MHz/1 phase 

to 2 MHz/ 1 phase 

0-3 MHz/ 1 phase 

0-9 MHz/ 1 phase 

Register to Register Add Time 
(asec/data word) 

1 

0.5 (2 MHz clock) 

4.67 

0.11 

No. of Registers 

Arithmetic 

1 

2 

16 

2 

Index 

2 

0 

15 

0 

General Purpose 

0 

8 

16 

16 

Return Stack Size (No. x bits) 

External RAM 

None 

None 

None 

Interrupts 

Standard 

Optional 

Standard 

Optional 

Type 

Vectored, 2 Level 

Optional 

Vectored, 16 Levels 


Direct Memory Access 

Optional 

Standard 

Yes 

Standard 

BCD Arithmetic (Hardware) 

Yes 

Microprogrammable 

No 

Yes 

Microprogrammable 

No 

(512 Microinstructions) 

No 

Yes 

Extended Temp. Range Available 

-55°C to 85°C 

-55°C tol25°C 

-55°C to 125°C Standard 

-55°Ctol25°C 

Devices 

See System Components: 

6500 

SBP400 

9900 

54/74LS481 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

No 

Yes 

Yes 

Prototyping System (Hardware & 
software development system) 

Yes 

Yes (hardware) 

Yes 

Future 

In-System Emulator 
(Tests system in place) 

Yes 

No 

Yes 

No 

Software Support 

(from this manufacturer) 

Resident Assembler 

Yes 

No 

Yes 

No 

Cross Assembler 

Fortran IV 

Fortran microassembler 

Yes 

No 

Simulator 

Fortran IV 

No 

Timesharing 

No 

High Level Language 

No 

No 

Fortran, Cobol 

No 

Programs 

Debug 

Yes 

No 

Yes 

No 

Diagnostic 

Yes 

No 

Yes 

No 

Edit 

No 

No 

Yes 

No 

User Library 

(>25 programs from user) 

No 

No 

Yes 

No 

Delivery Start (Qtr.-Yeart 

4 Qtr. 75 

1 Qtr. 75 

1 Qtr. 77 

1 Qtr. 78 

Alternate Sources 

MOS Technology, 
Rockwell 

None 

None 

None 

Comments 

DMA based on a stopping 
CPU, but address bus 
connections are not 

3 state. 

Current drain can be set 
from 0.001 to 200 mA. 

Software compatible 
with 990 minicomputer. 

24780 Micro- and 

Macro- instructions. 
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MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Texas Instruments 
SN74S481 

Texas Instruments 

TMS1 000/ 1200 

Texas Instruments 
TMS1000C/TMS1200C 

Texas Instruments 
TMS1070/1270 

General Structure 

4-Bit Slice 

4-Bit Microcomputer 

4-Bit Microcomputer 

4-Bit Microcomputer 

Type 

TTL-S 

PMOS 

CMOS 

PMOS 

No. of Devices per CPU 


1 

1 

1 

CPU Size (Pins) 

48 

28 or 40 

28 or 40 

28 or 40 

Supply Voltage 

5 

9 or 15 

3-6 

15 

CPU Power Dissipation (mw) 

2000 

65/90 

lO^WItyp.) 

100 

Architecture 

Data Word Size (bits) 

Multiple of 4 

4 

4 

4 

Instruction Word Size (bits) 


8 

8 

8 

Directly Addressable Instruction 
Words (No.) 


IK 

IK 

IK 

Clock Frequency 
(Hz/ ext. phases required) 

0-15 MHz/ 1 phase 

.300 k.Hz/O phase 

1 MHz 

300 kHz/0 phase 

Register to Register Add Time 
(Aisec/data word) 

0.06 

34 (350 kHz clock) 


34 (350 kHz clock) 

No. of Registers 

Arithmetic 

2 

1 

1 

1 

Index 

0 

0 

0 

0 

General Purpose 

16 

1 

1 

1 

Return Stack Size (No. x bits) 

None 

1x10 

1x10 

1x10 

Interrupts 

Optional 

None 

1200C provides pseudo- 
interrupt capability 

None 

Type 





Direct Memory Access 

Standard 

None 

None 

None 

BCD Arithmetic (Hardware) 

Yes 

Microprogrammable 

Microprogrammable 

Microprogrammable 

Microprogrammable 

Yes 

Yes 

Yes 

Yes 

Extended Temp. Range Available 

Future 


Future 

Yes 

Devices 

See System Components: 

74S481 

1000 

1000 

1000 

Hardware Support 

Processor Cards 
(CPU system on a card) 

Yes 

No 

Yes 

No 

Prototyping System (Hardware & 
software development system) 

Future 

Yes 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

No 

Yes 

Yes 

No 

Software Support 

(from this manufacturer) 
Resident Assembler 

No 

Yes 

Yes 

Yes 

Cross Assembler 

No 

Timesharing 

Timesharing 

Yes 

Simulator 

No 

Timesharing 

Timesharing 

Yes 

High Level Language 

No 

No 


No 

Programs 

Debug 

No 

Yes 

Yes 

Yes 

Diagnostic 

No 

Yes 

Yes 

Yes 

Edit 

No 

Yes 

Yes 

Yes 

User Library 

{>25 programs from user) 

No 




Delivery Start (Qtr.-Year) 

4Qtr. 77 

1 Qtr. 75 

3 Qtr. 78 

4 Qtr. 75 

Alternate Sources 

None 

None 

None 

None 

Comments 

24780 Micro- and 
Macro- instructions. 

A 64 pin version, TMS-1099/ 
SE-1, permits use of external 
PROM, RAM or ROM for 
program development. 

1 

3 level subroutine 
nesting, 32 term output 
PLA.TMS1099C/SE-3 for 
orogram development. 

35V output drive capability. 


Tinted column indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Texas Instruments 

TMS1 100/ 1300 

■ 

Texas Instruments 
TMS8080A 

Texas Instruments 
TMS9900 

Texas Instruments 
TMS9940 

General Structure 

4-Bit Microcomputer 

8-Bit CPU 

16-Bit CPU 

16-Bit Microcomputer 

Type 

PMOS 

NMOS 

NMOS 

NMOS 

No. of Devices per CPU 

1 

1 

1 

1 ■ 

CPU Size (Pins) 

28or40 

40 

64 

40 

Supply Voltage 

9 or 15 

±5,12 

±5, 12 

5 

CPU Power Dissipation (mw) 

90 


1000 

1000 

Architecture 

Data Word Size (bits) 

4 

8 

16 

16 

Instruction Word Size (bits) 

: ^ 1 

8 

8, 16, 24 

16, 32, 48 

16, 32, 48 

Directly Addressable Instruction 
Words (No.) 

2K 

65K 

65K bytes/ 32K words 

IK 

Clock Frequency 
(Hz/ ext. phases required) 

300 kHz/0 phase 


3 MHz/4 phase 

5 MHz/1 phase 

Register to Register Add Time 
Usee/ data word) 

34 (350 kHz clock) 

2 

4.67 


No. of Registers 

Arithmetic 

1 

1 

16 

16 

Index 

0 

0 

15 

15 

General Purpose 

1 

6 

16 (in memory) 

16 

Return Stack Size (No. x bits) 

1x10 

External RAM 

None 


Interrupts 

None 

Standard 

Standard 

Standard 

Type 


Vectored, 8 Level 

Vectored, 16 Level 

Masked, Prioritized, 
Vectored 

Direct Memory Access 

None 

Standard 

Standard 


BCD Arithmetic (Hardware) 

Microprogrammable 

Yes 

No 

Yes 

Microprogrammable 

Yes 

No 

No 

12 XOPs 

Extended Temp. Range Available 

Yes 

No 

-25°C to 85°C 

No 

Devices 

See System Components: 

1000 

8080 

9900 

9900 

Hardware Support 

Processor Cards 
(CPU system on a card) 

No 

No 

Yes 990/4 

Yes 

Prototyping System (Hardware & 
software development system) 

Yes 

No 

Yes 

Yes 

In-System Emulator 
(Tests system in place) 

Yes 

No 

No 

Yes 

Software Support 
(from this manufacturer) 

Resident Assembler 

Yes 

No 

Yes 

Yes 

Cross Assembler 

Yes 

Timesharing 

Yes 

Fortran IV 

Simulator 

Yes 

Timesharing 

Timesharing 

Yes 

High Level Language 

No 

No 

Fortran, Cobol 

Basic, Pascal 

Programs 

Debug 

Yes 

Yes 

Yes 

Yes 

Diagnostic 

Yes 

Yes 

Yes 

Yes 

Edit 

Yes 

Yes 

Yes 

Yes 

User Library 

(>25 programs from user) 


No 

Yes 

Yes 

Delivery Start (Qtr.-Year) 

4 Qtr. 75 

2 Qtr. 75 

2 Qtr. 76 

1 Qtr. 79 

Alternate Sources 

None 

AMD, Intel, National, 
NEC, Signetics 

AMI 

AMI 

Comments 

A 64-pin version, TMS1098/ 
SE-2 permits use of external 
PROM/ RAM/ ROM for 
program development. 


Instructions include 
hardware multiply and divide 
and are software compatible 
with 990 minicomputers. 

TMS9900 comnatible with 
128 bytes RAM 2K bytes ROM 
16-Bit instruction set. 



(D 

2 

’d 

(3 

c 

o 

o 

0 

0 

CO 

I— 

0 

w 

CC 


Tinted column indicates additional data is provided on the page noted. 
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MICROPROCESSORS (cont) 


Manufacturer 

Model 

For Detailed Data See: 

Texas Instruments 
TMS9980 

Texas Instruments 
TMS9985 

Toshiba 

TLCS-12A 

Western Digital 
MP1600 

Western Digital 
CPI 600 

Western Digital 
WD40 

Zilog 

Z80 

General Structure 

16-Bit CPU 

16-Bit CPU 

12-Bit CPU 

16-Bit CPU 

8-Bit CPU 

4-Bit 

Microcomputer 

8-Bit CPU 

Type 

NMOS 

NMOS 

PMOS 

NMOS 

NMOS 


NMOS 

No. of Devices per CPU 

1 

1 

1 

3 

3 

1 

1 

CPU Size (Pins) 



36 

40/ device 

40/ device 


40 

Supply Voltage 

±5, 12 

5 

±5 

±5, 12 

±5,12 

-8,5 

5 

CPU Power Dissipation (mw) 

1000 

600 

800 

600 

600 


1100 

Architecture 

Data Word Size (bits) 

8 

8 or 16 

12 

16 

8 or 16 

4 

8, 16 

Instruction Word Size (bits) 

16, 32,48 

16,32,48 

12, 24 

15 

16 

10, 20 


Directly Addressable Instruction 
Words (No.) 

16K bytes 

65K 

■■ 

■■ 

65K(84 Micro- 
instructions) 

400 or 512 

65K 

Clock Frequency 
(Hz/ ext. phases required) 

2-3 MHz/ 
phase 



IHQIQIII 

3.3 MHz/ 

4 phase 


2.5 MHz/ 1 phase 
(4 MHz opt.) 

Register to Register Add Time 
(jitsec/data word) 


2.4 

■9 

2.7 

0.3 (8-Bit) 

0.6 (16-Bit) 

60 

1.6 (2.5 MHz clock) 

No. of Registers 

Arithmetic 

16 

16 


4 

0 

4 

1 

Index 

15 

15 

0 

2 

0 

0 

2 

General Purpose 

16 (in memory) 

16 

7 

2 

26 

5 

14 

Return Stack Size (No. x bits) 

None 

N/A 


External RAM 

External RAM 

1x10 

External Ram 

Interrupts 

Standard 

6 

Yes 

Standard 

Standard 

None 

Standard 

Type 

Vectored, 

6 Level 

Vectored, 

Prioritized 


Vectored 

Vectored, 

4 Level 


Vectored, 

Multilevel 

Direct Memory Access 

Standard 

Yes 

Optional 

Standard 


No 

Z80-DMA 

BCD Arithmetic (Hardware) 

No 

Yes 

No 

Standard 


Yes 

Yes 

Microprogrammable 

No 

No 


Yes 


No 

No 

Extended Temp. Range Available 


Yes 


. No 

No 

No 

-55°C tol25°C 

Devices 

See System Components: 


9900 

TLCS-12 

1600 

1600 

WD40 

Z80 

Hardware Support 

Processor Cards 
(CPU system on a card) 

No 

Yes 

m 

Yes 

HI 

No 

Yes 

Prototyping System (Hardware & 
software development system) 

Yes 

Yes 

m 

Yes 

HIH 

No 

Yes 

In-System Emulator 
(Tests system in place) 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 

Software Support 

(from this manufacturer) 
Resident Assembler 

Yes 

Yes 


Yes 


No 

Yes 

Cross Assembler 


Yes 

Yes 

No 

mia 

No 

Fortran IV 

Simulator 

Timesharing 

Yes 



Timesharing, 

PDP-11 

No 

Timesharing 

High Level Language 

Fortran, Cobol 

Pascal, Fortran 

Yes 

No 

No 

No 

Pill 

Programs 

Debug 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Diagnostic 

' Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Edit 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

User Library 

(>25 programs from user) 

Yes 

No 

Yes 

No 

No 

No 

No 

Delivery Start (Qtr.-Year) 

4 Qtr. 76 

4 Qtr. 78 

2 Qtr. 74 

1 Qtr. 75 

3 Qtr. 75 

3 Qtr. 77 

1 Qtr. 76 

Alternate Sources 


AMI 

None 

None 

None 

None 

Mostek, NEC 

Comments 

8-Bit data bus, 
16-Bit internal 
op. Software 
compatible 
TMS9900. 




Can cross 
assemble and 
simulate with 
DEC PDP-11. 

A 64-pin version, 
CR2872 permits 
use of external 
PROM, RAM or 
ROM for program 
development. 

8080A Software 
compatible. 


Tinted column indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MiCROPROCESSOR>System Components 


This section presents the major microprocessor 
system devices organized into system groups, ie F8, 
6800, 8080, etc. It includes those RAM’s, ROM’s and 
PROM’s which are unique to a system. It omits most 
general purpose memories as they are listed in the 
Memory section. Similarly, buffers, line drivers, 
transceivers, UART’s, etc. are covered briefly here as 
they are presented in depth in the Digital and Interface 
sections. 


|uiCOM-4 

Microcomputer 


;iCOIIM2 

NEC Micro (2051) 

)iPD548 

NEC Micro (2051) 

^00111-43 

NEC Micro (2059) 

ftPD546 

NEC Micro (2059) 

mPD553 

NEC Micro (2059) 

^PD650 

NEC Micro (2059) 

mCOMhU 

NEC Micro (2059) 

HPD547 

NEC Micro (2059) 

^POS52 

NEC Micro (2059) 

)iPD651 

NEC Micro (2059) 

)xCOM-45 

NEC Micro (2059) 

fiPDSSO 

NEC Micro (2059) 

^PDS54 

NEC Micro (2059) 

/xPD6S2 

NEC Micro (2059) 

|tiCOM-46 

NEC Mk;ro 

HPD551 

NEC Micro 

Evaluation Devices 


mPD55S 

NEC Micro (2055) 

|xPD556 

NEC Micro (2065) 

COP400 

Microcontroller (with ROM) 


COP410L 

National 


(2034,2044) 

COP411L 

National 


(2036,2044) 

COP420 

National (2044) 

COP420C 

National (2040) 

COP420L 

National (2038) 

COP421 

National (2044) 

COP421C 

National (2040) 

COP421L 

National (2038) 

COP440 

National (2044) 

COP444L 

National (2044) 

Micrxontroller (external ROM) 


COP402 

National 


(2044,2045) 

COP402L 

National (2045) 

COP402M 

National (2045) 

Development System 


COP400POS 

Nationat (2042) 

F8 

Central Processing Unit 


3850 

Fairchild 


(1867,1871) 

3850M 

t Fairchild (1871) 

F8 

Fairchild (1871) 

MK3850 

Mostek 

Program Storage Unit 


3851 

Fairchild 


(1867,1871) 

3851A 

Fairchild (1867) 

3851M 

t Fairchild 


(1867,1871) 

(Continued) 


Functkxi Device 

Source 

F8 

(Cont’d.) 

Program Storage Unit 

(Cont’d.) 

3856 

Fairchild 


(1867,1871) 

3856A 

Fairchild 


(1867,1871) 

38T56 

Fairchild 


(1867,1871) 

3857 

FairchM 


(1867,1873) 

38T57 

Fairchild 


(1867,1873) 

MK3851 

Mostek 

Microcomputer (1 chip) 


3870 

FairchBd 


(1863,1867) 

38E70 

Fairchild (1864) 

3872 

Fairchild 

3874 

Fairchild 

3876 

Fairchild 

MC3870 

Motorola (1998) 

MK3870 

Mostek 

MK3872 

Mostek 

Direct Memory Access 


3854 

FaitchHd 


(1867,1873) 

MK3854 

Mostek 

Peripheral Input/Output Interface 


3861 

Fawchild 


(1867,1874) 

3861M 

t Fairchild 


(1867,1874) 

3871 

FairchM 


(1867,1874) 

MK3861 

Mostek 

MK3871 

Mostek 

Analog input, MUX, A/D converter 


MP21 

Burr-6rown (659) 

Dynamic Memory Interface 


3852 

FairchHd 


(1867,1871) 

MK3852 

Mostek 

Static Memory Interface 


3853 

Fairchild 


(1867,1871) 

3853M 

t Fairchild 


(1867,1871) 

MK3853 

Mostek 

Development System 


FORMliATOR 

Fairchild 


(1865,1875) 

PEP 

Fairchild (1866) 

HMCS-40 

Microcomputer, 4-Bit 


HCMS42 

Hitachi 

HMCS43 

Hitachi 

HMCS43C 

Hitachi 

HMCS44 

Hitachi 

HMCS45 

Hitachi 

Macrologic Bipolar 

MiCToprogram Sequencer 


9408C 

Fairchild (1893) 

9408AC 

Fairchild (1893) 


(Continued) 



Data Path Switch (for closing data path loops around 
arithmetic/logic networks such as 9405) 

9404C Fairchjid (1893) 

9404M tF^M (1893) 

Data Access Register (performs memory address 
arithmetic) 

9407C FaffchM (1893) 

9407M fFairchM (1893) 

80 Buffer (16x4 Rrst-ln Rrst-Out Memory. See also 
Memory-RFO’s) 

9403C Fairchild 


94(I3M t Fairchild 

(1893,1896) 


Buffer (64x4 Rrst-ln Rrst-Out Memory. See also 
Memory-FIFO’s) 

9423C Fairchild 


9423M 

tFairchId 

(1893,1896) 

1 Data Encryption, 4 device set 

9414-1 

Fairchild 


9414-2 

Fairchild 


9414-3 

Fairchild 


9414-4 

Fairchild 


Display Controller 



941 2C 

Fairchild 


9412M 

t Fairchild 


1 Program Stack (16x4 LIFO memory) 

9406C 

Fairchild 

(1893) 

9406M 

t Fairchild 

(1893) 


CRC Generator/Checker (See also Interface-Error 
Checking Circuits) 

9401C Fairchild 


t Fairchild 


9411C Fairchild 

(1893,1894) 

9411M tFairchId 

(1893,1894) 170 

RAM (16x4) Write-while-Read (See also 
Digital-TTL-Memories) 

9410C Fairchid (1893) 

9410M tFavchid (1893) 

Macrologic CMOS 

Arithmetic Logic Register Stack 

F4705BC Fairchild 

F4705BM tFaircWld 


Data Path Svritch (for closing data path loops around 


t Military Temperature Range (-55“ to 125°C) 


* Typical Values 
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MICROPROCESSOR-System Components (Cont’d) 


Function Device 

Source 

Macrologic CMOS 

(Cont’d.) 

Data Access Register (performs memory address 

arithmetic) 


F4707BC 

Fairchild 

F4707BM 

t Fairchild 

Microprogram Sequencer 


F4708C 

Fairchild 

F4708M 

t Fairchild 

Parallel/Serial First-In First-Out Memory (FIFO) (See 

also Memory-FIFO's) 


F4703BC 

Fairchild 

F4703BM 

t Fairchild 

Program Stack (16x4 LIFO Memory) 


F4706BC 

Fairchild 

F4706BM 

t Fairchild 

Programmable Bit Rate Generator (See also 
Digital-CMOS-Miscellaneous-Bit Rate Generator) 

F4702BC 

Fairchild 

F4702BM 

t Fairchild 

HD4702-2 

Harris (1926) 

HD4702-9 

t Harris (1926) 

HD4702A-2 

t Harris (1926) 

HD4702A-9 

Harris (1926) 

RAM (16x4, clocked) Write- while-Read (See also 

Digital-CMOS-Memories) 


F4710BC 

Fairchild 

F4710BM 

t Fairchild 

RAM (16x4) (See also Memory-RAM's) 

F4725BC 

Fairchild 

F4725BM 

t Fairchild 

RAM (256x1 ) (See also Memory-RAM’s) 

F4720C 

Fairchild 

F4720M 

t Fairchild 

RAM (256X4) (See also Memory-RAMS) 

F4726BC 

Fairchild 

F4726BM 

t Fairchild 

ROM (256X8) (See also Memory-ROMS) 

F4735BC 

Fairchild 

F4735BM 

t Fairchild 

MicroNOVA 

CPU 


MN601 

Data General 

MICRONOVA 

Data General 

I/O Transceiver 


MN629 

Data General 

I/O Transceiver Buffer 


MN636 

Data General 

Memory Bus Transceiver, Octal 


MN634 

Data General 

Intelligent I/O Controller 


MN603 

Data General 

Memory Address Driver 


MN633 

Data General 

RAM (4096x1) 


MN606 

Data General 

Sense Amplifier (for MN606) 


MN506 

Data General 

M380 


Function Device 

Source 

M380 

(Cont’d.) 

RAM/ROM/I/O 


M381 

SGS 

RAM/I/O 


M383 

SGS 

ROM/I/O 


M382 

SGS 

INS8900 

CPU 


INS8900 

National 

Interface Latch Elements (ILE) 


DP8301 

National 

CMOS Clock 


MM74C04 

National 

Erasable PROM: See Memory PROMS 

PPS-4, PPS-8 

CPU (for PPS-4) 


12660 

Rockwell 

ROM-RAM (for PPS-4) 


A07XX 

Rockwell 

A08XX 

Rockwell 

A20XX 

Rockwell 

Microcomputer(PPS4/ 1 ) 


MM75 

Rockwell 

MM76 

Rockwell 

MM76L 

Rockwell 

MM76EL 

Rockwell 

MM77 

Rockwell 

MM77L 

Rockwell 

MM78 

Rockwell 

MM78L 

Rodrweli 

MM7899 

Rockwell 

CPU Evaluation Circuit (for PPS-4/1) 


A7699 

Rockwell 

CPU (for PPS-4/2) 


11660 

Rockwell 

ROM-RAM (for PPS-4/2) 


A17XX 

Rockwell 

CPU (for PPS-8) 


11806 

Rockwell 

CPU (for PPS-8/2) 


12806 

Rockwell 

ROM-RAM (for PPS 8/2) 


A21XX 

Rockwell 

Bus Interface Circuit (BIC) 


10738 

Rockwell 

1 Clock Generator (CLK) (for PPS-4, PPS-8) 

1 10706 

Rockwell 

1 Direct Memory Access Controller (DMA) (for PPS-8) 

10817 

Rockwell 

Display Controller (DC) 


10814 

Rockwell 

1 Floppy Disk Controller (FDC) (for PPS-8) 

1 10936 

Rockwell 

1 General Purpose Keyboard and Display Control 

(GPKD) 


10788 

Rockwell 


Function Device 

Source 

PPS-4, PPS-8 

(Cont’d.) 

General Purpose Inpuf/Output (GPI/0) (Cont’d.) 

11696 

Rockwell 

Interval Timer 


11049 

Rockwell 

Keyboard/Printer Controller (KPC) 


10815 

Rockwell 

Printer Controller (PC) 


10789 

Rockwell 

RC7000 

Rockwell 

j Victor Dot Matrix Printer Controller (VPC) 

10736 

Rockwell 

15380 

Rockwell 

i Parallel Data Controller (PDC) (for PPS-8, PPS-8/12) 

10453 

Rockwell 

Serial Data Controller (SDC) 


10930 

Rockwell 

1 Telecommunications Data Interface (includes modem) 

10371 

Rockwell 

RAM (256x4) (for PPS-4, PPS-4/2) 


10432 

Rockwell 

RAM (512x4) (for PPS-4, PPS-4/2) 


10932 

Rockwell 

RAM (256x8) (for PPS-8, PPS-8/2) 


10809 

Rockwell 

4K RAM Interface 


10929 

Rockwell 

ROM (1024x8) 


A05XX 

Rockwell 

ROM (2048x8) 


A52XX 

Rockwell 

ROM (4096x8) 


A66XX 

Rockwell 

ROM (8192x8) 


A88XX 

Rockwell 

SBA 

Sequential Boolean Analyzer 


SBA 

Gl 

SBA Development Device 


SBA-1 

Gl 

SBP0400 

CPU, 4-Bit Slice 


SBP0400AC 

Tl 

SBP0400AM 

tTI 

SBP0401AC 

Tl 

SBP0401AM 

tTI 

4-Bit Slice Control Element 


SN54S482 

tTI 

SN74S482 

Tl 

SC/MP 

Miaoprocessor 


SC/MP 

National 


(2029,297) 

INS8060 

National 


(2029,297) 

ISP-8A/500 

National 

ISP-8A/600 

National 


(Continued) 


CPU 


M38 

M380 


SGS 

SGS 


20 


30 


40 


General Purpose Input/Output (GPI/0) 

10696 Rockwell 

(Continued) 


60 


70 


80 


90 


100 


110 


120 


130 


140 


150 


160 


t Military Tenoperature Range (-55° to 125°C) 


* Typical Values 

Bold face imficates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MICROPROCESSOR-System Components (Cont’d) 


Fincticin Device 

Source 

SC/MP 

(Cont’d.) 

Microprocessor 

SC/MP 

ISP4A/600 

(Cont’d.) 

Signetics (2314) 
Signetics (2314) 

8-Bit I/O Port 

tNS8212 

National 

Analog Input, Multiplexer, A/D Converter 

MP20 Burr-Brown (659) 

MP22 Burr-Brown (659) 

INS8292 National 

Bit Programmable I/O 

INS8254 

National 

UART 

INS8280 

National 

Programmable Communication Interface (USART. See 
also Interface Transmitters-Receivers) 

INS8251 National 

Programmable Peripheral Interface 
INS8255 

National 

ROM/RAM and I/O 

INS2656 

National 

RAM(128x8) and I/O 

INS8f54 

ISP-8A/650 

National 

National 

ROM BASIC Interpreter 

1NS8295 

National 

SX200 

Microcomputer 

SX200 

Essex 

TLCS-12 

CPU 

T3190 

Toshiba 

Input/Output Control Unit 

T3218 

Toshiba 

Memory Control Unit 
.T3216 

TosNba 

Erasable PROM 

T3181 

Toshiba 

RAM (128x4) 

T3151 

Toshiba 

WD40 

Microcontroller 

CR1872 

Western 

Prototyping Device 

CR2872 

Western 

Z80 

Note: the 6500, 6800 and 8080 peripheral circuits are 
compatible with the Z80 series. 

CPU 

3880 

MK3880 

mPD780 

|iPD780-1 

Z80-CPU 

Fairchild 

Mostek 

NEC Micro (2069) 
NEC Micro (2069) 

Zilog 

Counter Timer Circuit 

MK3882 

Mostek 


(Continued) 


Function Device 

Source 

Z80 

(Cont’d.) 

Counter Timer Circuit 

(Cont’d.) 

Z80-CTC 

Zilog 

Direct Memory Access Controller 


MK3883 

Mostek 

Z80-DMA 

Zilog 

Parallel Input/Output Controller 


MK3881 

Mostek 

Z80-PIO 

Zilog 

Serial Input/Output Controller 


MK3884 

Mostek 

Z80-SIO 

Zilog 

1 Analog Input, Multiplexer, A/D Converter 

MP20 

Burr-Brown (659) 

MP22 

Burr-Brown (659) 

1000 

Microcomputer 


TMS1000 

Tl 

TMS1070 

Tl 

TMS1100 

Tl 

TMS1200 

Tl 

TMS1270 

Tl 

TMS1300 

Tl 

Microcomputer (CMOS) 


MC141000 

Motorola (1956) 

MC141200 

Motorola (1956) 

TMS1000C 

Tl 

TMSIZOOC 

Tl 

I/O Expander 


TMS1024 

Tl 

TMS1025 

Tl 

Capacitive Input 


TMS1976 

Tl 

Arithmetic Processor 


TMS1018 

Tl 

1 Program Development Device (uses external memory) 

TMS1098 

Tl 

TMS1099 

Tl 

1 Program Development Device (uses external memory), 

CMOS 


MC141099 

Motorola (1956) 

TMS1099C 

Tl 

1400 

Microcomputer 


MN1400 

Panasonic 

MN1402 

Panasonic 

MN1403 

Panasonic 

MN1405 

Panasonic 

MN1430 

Panasonic 

Microcomputer, external memory 


MN1498 

Panasonic 

Microcomputer, evaluator 


MN1499 

Panasonic 

1600 

See also 1600 below. 

CPU 


CP1600 

Gl 

CP1600A 

Gl 

CPI 610 

Gl 


Function Device 

Source 

1600 

(Cont’d.) 

Dual D/A Converter (two 10-bit pulse-width modulated 

outputs) 


DAC1600 

Gl 

18 Channel Analog Multiplexer 


MUX1600 

Gl 

Input/Output Buffer 


IOB1680 

Gl 

ROM (2048x8), Graphics 


RO3-9503 

Gl 

ROM (2048x10), Graphics 


RO3-9501 

Gl 

RO3-9502 

Gl 

1600 

See also 1600 above. 

CPU. 8-Bit 


CPI 651 

Western 

CPI 661 

Western 

CPU. 16-Bit 


MP1651 

Western 

MP1661 

Western 

General Purpose Input/Output 


CP1851 

Western 

Microm 


CPI 631 

Western 

Direct Memory Access Controller 


DM1881 

Western 

DM1883 

Western 

Floppy Disc Controller/Transmitter 


INS1771 

National 

INS1781 

National 

INS1791 

National 

FD1771 

Western 

FD1781 

Western 

FD1781-01 

Western 

FD1791 

Western 

1 Asynchronous/Synchronous Transmitter/Receiver ■ ■ 

(ASTRO) (See also Interface-Serial 


T ransmitters-Receivers) 


1NS1671 

National 

COM1671 

SMC 

UC1671 

Western 

UC1971 

Western 

1650 

Microcomputer 


PIC1650 

Gl 

PIC1645 

Gl 

PIC1655 

Gl 

PIC1670 

Gl 

Microcomputer Development Device 


PIC1664 

Gl 

1800 

CPU 


HCMP1802 

t Hughes 

HCMP1802C 

t Hughes 

CDP1802 

tRCA 

CDP1802C 

tRCA 

CDP1804 

tRCA 

CDP1804C 

tRCA 

SCP1802 

tsss 


(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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Master Selection Guide 


1C MASTER 


MICROPROCESSOR-System Components (Cont’d) 


Function Device 

Source 

1800 

(Cont’d.) 

CPU 

(Cont'd.) 

SCP1802L 

tsss 

8-Bit Input/Output Port 


HCMP1852 

t Hughes 

CDP1852 

tRCA 

SCP1852 

tsss 

4-Bit Buffer/Separator (for memory interface) 

HCMP1856 

t Hughes 

CDP1856 

tRCA 

SCP1856 

tsss 

Programmable I/O Interface 


CDP1851 

tRCA 

Multiply-Divide Circuit 


CDP1855 

tRCA 

Color Generator 


CDP1862 

tRCA 

Programmable Tone Generator 


CDP1863 

tRCA 

TV Interface (PAL) 


CDP1864 

tRCA 

Latch/Decoder Memory Interface 


CDP1866 

tRCA 

CDP1867 

tRCA 

CDP1868 

tRCA 

4-Bit Bus Buffer/Separator (for I/O interface) 

HCMP1857 

t Hughes 

CDP1857 

tRCA 

SCP1857 

tsss 

N-Bit Decoder (for I/O interface) 


HCMP1853 

tHughes 

CDP1853 

tRCA 

SCP1853 

tsss 

4-Bit Latch with 1 of 4 Decoder 


HCMP1858 

t Hughes 

CDP1858 

tRCA 

SCP1858 

tsss 

4-Bit Latch with dual 1 of 4 Decoders 

HCMP1859 

t Hughes 

CDP1859 

tRCA 

SCP1859 

tsss 

UART 


HCMP1854 

t Hughes 

CDP1854 

RCA 

CDP1854A 

tRCA 

SCP1854 

tsss 

Video Display Controller 


HCMP1861 

t Hughes 

CDP1861 

tRCA 

RAM (32x8) (See also Memory-RAM's) 

HCMP1824 

t Hughes 

CDP1824 

tRCA 

SCP1824 

tsss 

RAM (128x8) (See also Memory-RAM’s) 

CDP1823 

RCA 

RAM (256x4) (See also Memory-RAM's) 

HCMP1822 

t Hughes 

CDP1822 

RCA 

SCP1822 

tsss 

RAM (1024x1) (See also Memory-RAM’s) 

CDP1821 

RCA 


Line 

Function Device 

Source 

Une 

Function 

Device ■ 

Source 

10 

1800 

(Cont’d.) 

70 

2650 


(Cont’d.) 

ROM (512x8) (See also Memory-ROM’s) 

HCMP1831 tHughes 

HCMP1832 tHughes 

CDP1831 tRCA 

CDP1832 tRCA 

SCP1831 tsss 

SCP1832 tsss 

System Memory Interface (RAM, ROM, I/O) (Cont’d.) 
2656 Signetics 

Quad Transceivers (See also Interface-Line 

Transceivers) 

N8T26 AMD 

MC8T26A Motorola 

MC8T28 Motorola 

DS8T26A National 

DS8T28 National 

N8T26 Signetics 

N8T28 Signetics 

Development System 

TWIN Signetics (2315) 

ROM (1 024x8) (See also Memory-ROM’s) 

HCMP1833 tHughes 

HCMP1834 tHughes 

CDP1833 tRCA 

CDP1834 tRCA 

SCP1833 tsss 

SCP1834 tsss 


ROM (2048x8) (See also memory-ROMs) 






HCMP1835 



2900 




2000 



Microprocessor, 4-Bit Slice 







AM2901C 

AMD 


Microcomputer 


80 


AM2901M 

tAMD 


S2000 

AMI (1765) 



AM2901AC 

AMD 

20 

S2000A 

AMI (1765) 



AM2901AM 

tAMD 


S2150 

AMI 



AM2903C 

AMD 


S2150A 

AMI 



AM2903M 

tAMD 


S2250 

AMI 



F2901AC 

Faitchad (1893) 


S2250A 

AMI 



F2901AM 

t Fairchild (1893) 


Development System 




9409 

FaircNId (1893) 


MDC 

AMI (1853) 



F2903C 

Fairchild 






F2903M 

t Fairchild 


2650 




9413 

Fairchild 


Microprocessor 




2901 AC 

MMI 

30 

INS2650A 

National 

90 


2901AM 

tMMI 


INS2650A-1 

National 



MC2901C 

Motorola 


2650A 

Signetics (2302) 



MC2901M 

t Motorola 


2650A-1 

Signetics (2302) 



MC2901AC 

Motorola 


26S0B 

Signetics (2302) 



MC2901AM 

t Motorola 


26S0B-1 

Signetics (2302) 



MC2903C 

Motorola 


Hex Buffers/Inverters (See also 




MC2903M 

t Motorola 


Diqltal-TTL-Buffers/Inverters 8T95, 8T96, 8T97, 8T98) 



IDM2901AC 

National (286) 


MC8T95 

Motorola 



IDM2901AM 

t National (286) 


MC8T96 

Motorola 



IDM2900AC-1 

National 


MC8T97 

Motorola 

100 


IOM2900AM-1 

t National 

m 

MC8T98 

Motorola 



/1PB2901A 

NEC Micro 


N8T9S 

Signetics (2295) 



AM2901C 

Raytheon 


S8T95 

t Signetics (2295) 



AM2901M 

t Raytheon 


N8T96 

Signetics (2295) 



AM2901AC 

Raytheon 


S8T96 

t Signetics (2295) 



AM2901AM 

t Raytheon 


N8T97 

Signetics (2295) 



N2901A 

Signetics (2279) 


S8T97 

t Signetics (2295) 



N2901-1 

Signetics 


N8T98 

Signetics (2295) 






S8T98 

t Signetics (2295) 


Look-Ahead Carry Generator 







AM2902C 

AMD 


Bidirectional Port, Latched 


110 


AM2902M 

tAMD 

50 

N8T31 

Signetics (2290) 



MC2902C 

Motorola 


Programmable Communication Interface 



MC2902M 

t Motorola 


INS2651 

National 



IDM2902C 

National 


2651 

Signetics (2304) 



IDM2902M 

t National 


Multi-Protocol Communications Circuit (includes SDLC, 



(1PB2902A 

NEC Micro 


BiSync) 




AM2902C 

Raytheon 


INS2652 

National 



AM2902M 

t Raytheon 


2652 

Signetics (2306) 


Miaoofoqram Controller 



2652-1 

Signetics (2306) 



AM2910C 

AMD 


Programmable Peripheral Interface 


120 


AM2910M 

tAMD 


INS2655 

National 



F2910C 

Fairchild 

60 

2655 

Signetics (2308) 



F2910M 

t Fairchild 


System Memory Interface (RAM, ROM, I/O) 



9420 

Fairchild 


INS2656 

National 



MC2910C 

Motorola 



(Continued) 



MC2910M 

t Motorola 


Line 


RAM (1024x8) (See also Memory-RAMs) 
CDP1825 RCA 


130 


140 


150 


160 


170 


180 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MICROPROCESSOR-System Components (Cont’d) 


2900 

(Cont’d.) 

Microprogram Sequencer 


AM2909C 

AMD 

AM290gM 

tAMD 

AM2911C 

AMD 

AM2911M 

tAMD 

F2909C 

Fairchild 

F2909M 

t Fairchild 

F2911C 

Fairchild 

F2911M 

t Fairchild 

9419 

Fairdiild 

9421 

Fairchild 

2909C 

MMI 

2909M 

tMMI 

2911C 

MMI 

2911M 

tMMI 

MC2909C 

Motorola 

MC2909M 

t Motorola 

MC2911C 

Motorola 

MC2911M 

t Motorola 

IDM2909AC 

National 

IDM2909AM 

t National 

IDM2911AC 

National 

IDM2911AM 

t National 

fiPB2909A 

NEC Micro 

HPB2911A 

NEC Micro 

AM2909C 

Raytheon 

AM2909M 

t Raytheon 

AM2911C 

Raytheon 

AM2911M 

t Raytheon 

1 Quad D Flip-Flop with Two Output Ports I 

AM2919C 

AMD 

AM2919M 

tAMD 

291 9C 

MMI 

291 9M 

tMMI 

Clock Generator and Driver 


AM25LS2525C 

AMD 

AM25LS2525M 

tAMD 

AM2925C 

AMD 

AM2925M 

tAMD 

Control Store Sequencer 


N8X02 

Signetics (2280) 

DMA Address Generator 


AM2940C 

AMD 

AM2940M 

tAMD 

DMA Address Generator/Programmable I 

Timer/Counter 


AM2942C 

AMD 

AM2942M 

tAMD 

Status and Shift Control Unit 


AM2904C 

AMD 

AM2904M 

tAMD 

1 16-Way Branch Control Unit (use with 2909) I 

AM29803AC 

AMD 

AM29803AM 

tAMD 

IDM29803C 

National 

IDM29803U 

t National 

1 One-of-Bght Decoder, with Polarity Control. I 

Three-State 


AM2921C 

AMD 

AM2921M 

tAMD 

Next Address Control Unit (use with 2911) I 

AM29811AC 

AMD 

AM29811AM 

tAMD 

IDM29811C 

National 

IDM298liM 

t National 


2900 

(Cont’d.) 

8-Bit Parallel I/O Port 

AM2950C 

AMD 

AM2950M 

tAMD 

AM2951C 

AMD 

AM2951M 

tAMD 

1 Priority Interrupt Encoder, Vectored I 

AM2914C 

AMD 

AM2914M 

tAMD 

F2914C 

Fairchild 

F2914M 

t Fairchild 

9424 

Fairchild 

1 Priority Interrupt Expander (for 2914) I 

AM2913C 

AMD 

AM2913M 

tAMD 

1 Priority Encoder | 

IDM29902C 

National 

IDM29902M 

t National 

Program Control Unit (performs machine level 

addressing functions) 

AM2930C 

AMD 

AM2930M 

tAMD 

Programmable Multiplexer, 10-inputs, four 10x8 field 

programmable arrays, four 8:1 addressable 

multiplexers, four outputs 

29693C 

Raytheon 

29693M 

t Raytheon 

Bus Transceivers (See also Interface-Line 

Transceivers) 

AM2905C 

AMD 

AM2905M 

tAMD 

AM2906C 

AMD 

AM2906M 

tAMD 

AM2907C 

AMD 

AM2907M 

tAMD 

AM2915AC 

AMD 

AM2915AM 

tAMD 

AM2916AC 

AMD 

AM2916AM 

tAMD 

AM2917AC 

AMD 

AM2917AM 

tAMD 

F2905C 

Fairchild 

F2905M 

t Fairchild 

F2906C 

Fairchild 

F2906M 

t Fairchild 

F2907C 

Fairchild 

F2907M 

t Fairchild 

F2915AC 

Fairchild 

F2915AM 

t Fairchild 

F2916AC 

Fairchild 

F2916AM 

t Fairchild 

F2917AC 

Fairchild 

F2917AM 

t Fairchild 

9415 

Fairchild 

9416 

Fairchild 

9417 

Fairchild 

9425 

Fairchild 

9426 

Fairchild 

9427 

Fairchild 

2905C 

MMI 

2905M 

tMMI 

2906C 

MMI 

2906M 

tMMI 

2907C 

MMI 

2907M 

tMMI 

291 5AC 

MMI 

2915AM 

tMMI 

291 6AC 

MMI 

2916AM 

tMMI 

(Continued) 


Function Device 

Source 

Line 

2900 

(Conf d.) 


1 Bus Transceivers (See also Interface-Line 


Transceivers) 

(Cont’d.) 


2917AC 

MMI 


2917AM 

tMMI 


MC2905C 

Motorola 


MC2905M 

t Motorola 


MC2906C 

Motorola 


MC2906M 

t Motorola 

140 

MG2907C 

Motorola 


MC2907M 

t Motorola 


MC2915AC 

Motorola 


MC2915AM 

t Motorola 


MC2916AC 

Motorola 


MC2916AM 

t Motorola 


MC2917AC 

Motorola 


MC2917AM 

t Motorola 


|iP82905A 

NEC Micro 


fiPB2906A 

NEC Micro 

150 

mPB2907A 

NEC Micro 


(IPB2915A 

NEC Micro 


)iPB2916A 

NECMiCfO 


/1PK917A 

NEC Micro 


AM2905C 

Raytheon 


AM2905M 

t Raytheon 


AM2906C 

Raytheon 


AM29Q6M 

t Raytheon 


AM2907C 

Raytheon 


AM2907M 

t Raytheon 

160 

AM2915AC 

Raytheon 


AM2915AM 

t Raytheon 


m2smc 

Raytheon 


AM2916AM 

t Raytheon 


AM2917AC 

Fteytheon 


AM2917AM 

t Raytheon 


8-Input Multiplexer, with control storage 


AM2922C 

AMD 


AM2922M 

AMD 


Quad D Register with both Standard and Three-State 

170 

Outputs (See also Digital-TTL-Flip-Flops) 


AM2918C 

AMO 


AM2918M 

tAMD 


AM29LS18C 

AMO 


AM29LS18M 

tAMD 


2918C 

MMI 


2918M 

tMMI 


29LS18C 

MMI 


29LS18M 

tMMI 


MC2918C 

Motorola 

180 

MC2918M 

t Motorola 


/iPB2918A 

NECMiao 


AM2918C 

Raytheon 


AM2918M 

t Raytheon 


Quad-Gated Flip-Flop 



IDM29908C 

National 


IDM29908M 

t National 


Octal D-type Flip-Flop, three state 


IDM»901C 

National 


IDM29901M 

t National 

190 

Octal D-Type Flip-Flop, Clear and Clock enable. 


•Three-State 



AM2920C 

AMD 


AM2920M 

tAMD 


PROM (32x8) (See also Memory-PROM’s) 


AM29750AC 

AMD 


AM29750AM 

tAMD 


AM29751AC 

AMO 


AM29751AM 

tAMD 


IDM29750AC 

National 

200 


(Continued) 



t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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Master Selection Guide 


1C MASTER 

MICROPROCESSOR-System Components (Cont’d) 


Function Device 

Source 

2900 

(Cont’d.) 

PROM (32x8) (See also Memory-PROM’s) (Cont’d.) 

IDM29750AM 

t National 

IDM29751AC 

National 

IDM29751AM 

t National 

PROM(256x4) (See also Memory-PROMs) I 

AM29760AC 

AMD 

AM29760AM 

tAMD 

AM29761AC 

AMD 

AVI29761AM 

tAMD 

IDM29760C 

National 

IDM29760M 

t National 

1DM29761C 

National 

IDM29761M 

t National 

RAM (16x4) Two output ports 


AM29704C 

AMD 

AM29704M 

tAMD 

AM29705C 

AMD 

AM29705M 

tAMD 

IC)M29704AC 

National 

IDM29704AM 

t National 

IDM29705AC 

National 

IDM29705AM 

t National 

RAM (16x4) (See also Memory-RAM's) 

AM29700C 

AMD 

AM29700M 

tAMD 

AM29701C 

AMD 

AM29701M 

tAMD 

AM29702C 

AMD 

AM29702M 

tAMD 

AM29703C 

AMD 

AM29703M 

tAMD 

IDM29702C 

National 

IDM29702M 

t National 

IDM29703C 

National 

IDM29703M 

t National 

iDM29903C 

National 

I RAM (256x1) (See also Memory-RAM’s) 

AM29720C 

AMD 

AM29720M 

tAMD 

AM29721C 

AMD 

AM29721M 

tAMD 

1 ROM (1024x8) (See also Memory-ROM’s) 

AM29882C 

AMD 

AM29883C 

AMD 

3000 

Central Processing Element, 2-Bit slice 

3002 

Intel 

M3002 

t Intel 

N3002 

Signetics 

S3002 

t Signetics 

Microprogram Control Unit 


3001 

Intel 

M3001 

t Intel 

N3001 

Signetics 

S3001 

t Signetics 

Parallel Bidirectional Bus Driver 


3216 

Intel 

M3216 

t Intel 

3226 

Intel 

M3226 

t Intel 

Interrupt Control Unit 


3214 

Intel 

M3214 

t Intel 


Function Device 

Source 

3000 

(Cont’d.) 

Look-Ahead Carry Generator 


3003 

Intel 

M3003 

t Intel 

Multimode Latch Buffer 


3212 

Intel 

M3212 

t Intel 

Development System 


Intellec MDS 

Intel (1950) 

4004/4040 

CPU 


HD35404 

Hitachi 

4004 

Intel 

4040 

Intel ■ 

INS4004 

National 

Clock Generator 


4201 

Intel 

INS4201 

National 

Programmable General Purpose I/O 


4265 

Intel 

1 Programmable Keyboard/Display Device 

4269 

Intel 

Standard Memory and I/O Interface 


4289 

Intel 

INS4008 

National 

INS4009 

National 

1 10-Bit Shift Register/Output Expander 

HD35403 

Hitachi 

4003 

Intel 

INS4003 

National 

I Erasable PROM (256x8) (See also Memory-PROM’s, 

1702A) 


4702 

AMD 

4702A 

Intel 

INS4702 

National 

320-Bit RAM and 4-Bit Output Port 


HD35402 

Hitachi 

4002 

Intel 

INS4002 

National 

I RAM (256x4) (See also Memory-RAM’s, 2101 series) 

' 4101 

Intel 

ROM (256x8) and 4-Bit I/O Port 


HN35600 

Hitachi 

4001 

Intel 

INS4001 

National 

ROM (1024x8) and I/O Ports 


HN35800 

Hitachi 

4308 

Intel 

1 ROM (2048x8) (See also Memory-ROM’s, 231 6A) 

1 4316A 

Intel 

54/74LS481, 54/74S481 

4-Bit Microprocessor Slice 


SN54LS481 

tTI 

SN74LS481 

Tl 

SN74S481 

Tl 

1 Control Element (for next address generators) 

SN54S482 

tTI 

SN74S482 

Tl 

Reid Programmable Logic Array 


SN54S330 

tTI 

SN74S330 

Tl 


■ (Continued) 


54/74LS481, 54/74S481 
(Cont’d.) 


Reid Programmable Logic Array 


(Cont’d.) 

SN54S331 

tTI 


SN74S331 

Tl 


RFO (See also Memory-FIFO’s) 



SN74S225 

Tl 


Erasable PROM (512x8) (See also Memory-PROM’s) 

SN54S472 

tTI 

(1708) 

SN74S472 

Tl 

(1708) 

RAM (256x4) (See also Memory-RAM’s) 


SN54S208 

tTI 


SN74S208 

Tl 


5781/82 

Microprocessor 



MM5782 

National 


Control ROM (2048x8) 



MM5781 

National 


ROM (Calculator ROM) 



MM57135 

National 


MM57136 

' National 


Shift Register Memory (1024-Bit) 



MM57126 

National 


RAM Interface 



MM5785 

National 


5799 

Microprocessor 



MM5799 

National 


MM57109 

National 


MM57140 

National 


Printer Interface 



MM5788 

National 


Oscillator, Decoder, Driver 



DS8664 

National 


RAM Interface 



MM5785 

National 


Shift Register Memory (1024-Bit) 



MM57126 

National 


6100 



CPU, 12-bit 



HM6100 

t Harris 



(1918,1923) 

HM6100A 

Harris 

(1918) 

HM6100C 

t Harris 

(1918) 

IM6100A 

Intersil 


IM6100C 

Intersil 


Bidirectional Bus Driver 



HD6432-2 

t Harris 

(737) 

hL'«432-9 

Harris 

(737) 

HD6432A-2 

t Harris 

(737) 

HD6432A-9 

Harris 

(737) 

Bus Driver; Latching, Three-State 



HD6431-2 

t Harris 

(733) 

HD6431-9 

Harris 

(733) 

HD6431A-2 

t Harris 

(733) 

HD6431A-9 

Harris 

(733). 


Bus Separator/Driver(Octal organized as 4 pairs of 
bus separators) 

HD6433-2 t Harris ( 


t Harris (741) 

(Continued) 


t Military Tetnperature Range (-55’ to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MICROPROCESSOR-System Components (Cont’d) 


Function Device 

Source 


Line 

Function Device 

Source 

Line 

Function 

Device 

Source 


Line 

6100 

(Cont’d.) 


6500 

(Cont’d.) 


6800 


(Cont’d.) 


Bus Separator/Driver(Octal organized as 4 pairs of 
bus separators) (Cont'd.) 

HD6433-9 Harris (741) 

HD6433A-2 f Harris (741) 

HD6433A-9 Harris (741) 


CPU 

R6504 

R6505 

R6506 

R6507 

(Cont’d.) 

Rockwell 

Rockwell 

Rockwell 

Rockwell 


CPU 

F6800 

F68A00 

F68B00 

(Cont’d.) 

FairchM 

(1886,1888) 
Fairchild (1887) 
Fairchild (1887) 

130 

One-of-Eight Decoder/Driver, Latched 

HD6440-2 t Harris 

HD6440-9 Harris 

HD6440A-2 t Harris 

HO6440A-9 Harris 

(745) 

(745) 

(745) 

(745) 

10 

R6512 

R6513 

R6514 

R6515 

SY6500 

Rockwell 

Rockwell 

Rockwell 

Rockwell 

Synertek 

70 


F6809 

F68A09 

F68B09 

MBL6800E 

MBL6800H 

MBL6800N 

HD46800 

HD468AOO 

MC6800 

MC6800M 

MC68A00 

MC68B00 

Fairchild 
Fairchild 
. Fairchild 
Fujitsu 
Fujitsu 
Fujitsu 
Hitachi 
Hitachi 
Motorola 
t Motorola 
Motorola 
Motorola 

(1887) 

(1887) 

(1887) 


Hex Buffer/Driver, Three-State 
HD6495-2 

HD6495-9 

HD649SA-2 

HD6495A-9 

IM6100M 

t Harris 
Harris 

t Harris 
Harris 

t Intersil 

(749) 

(749) 


SY6500/1 

SY6503 

SY6504 

SY6505 

SY6506 

SY6512 

SY6513 

SY6514 

SY6515 

Synertek 

Synertek 

Synertek 

Synertek 

Synertek 

Synertek 

Synertek 

Synertek 

Synertek 

80 


(2002) 

(2002) 

(2002) 

(2002) 

140 

Peripheral Interface Element 
HD6101-2 

HD6101-5 

t Harris 
Harris 





MC6809 

MC68A09 

MC68B09 

Motorola 

Motorola 

Motorola 

(2005) 

(2005) 

(2005) 



20 

RAM, ROM, I/O and Interval Timer 
MCS6530 

MCS6532 

R6530 

R6532 





HD6101A-2 

HD6101A-9 

HD6101C-9 

IM6101A 

IM6101AM 

t Harris 
Harris 
Harris 
Intersil 
t Intersil 


MOS 

MOS 

Rockwell 

Rockwell 


CPU (internal clock, 128x8 RAM) 

S6802 

F6802 

F68A02 

AMI (1785) 

Fairchild 

(1887,1888) 
Fairchild 118871 

150 

Universal Asynchronous Receiver-Transmitter (UART) 


SY6530 

Synertek 



F68B02 

Fairchild 

(188^ 

(See also Interface-Serial Transmitters-Receivers) 

HD6402-2 t Harris (1930) 

HD6402-9 Harris (19^) 


RAM(128x8), I/O, and Timer 

R6532 

SY6532 

Rockwell 

Synertek 

90 


MBL6802N 

MBL6802E 

MBL6802H 

Fujitsu 

Fujitsu 

Fujitsu 


nUOWZH-4 

HD6402A-9 

HD6402C-9 

Ttiams 

Harris 

Harris 

(ISbU) 

(1930) 

(1930) 

30 

Analog Input, Multiplexer. A/D Converter 

MP21 Burr-Brown 16591 



HD46802 

MC6802 

Hitachi 

Motorola 

(1995) 



■ 








HD6403-2 

HD6403-9 

IM6402 

t Harris 
Harris 
Intersil 


Asynchronous Communications Interface Adapter 

R6551 Rockwell 


(JKU(UMUij,intemai ciocK, izbxb hamj 

MD46802A t Mitel 

MD46802AE Mitel 



IM6402M 

IM6403 

IM6403M 

t Intersil 
Intersil 
t Intersil 



■ 








160 



CRT Controller 

R6545 

SY6545 

Rockwell 

Synertek 

100 

UKu^txiemai oiockj 

S6809 

F6809E 

AMI 

Fairchild 

(1789) 

(1887) 


^ . 

, 



F68A09E 

Fairchild 

(1887) 


(MEDIC) 

IM6102A Intersil 

40 

Mini-Floppy Disc Controller 

R6542 

Rockwell 



F68B09E 

MC6809E 

Fairchild 

Motorola 

Motorola 

Motorola 

(1887) 

(2005) 

(2005) 

(2005) 


IM6102AM 

t Intersil 



RAM(128x8), ROM. 1/0, and Counter /Timer 



MC68A09E 

MC68B09E 


20-Bit I/O Port 

IM6103 




R6531 

Rockwell 




Intersil 



SY6531 

Synertek 


Microcomputer; Clock, Timer, RAM, ROM, I/O 

(1784) 

(1887) 


IM6103M 

t Intersil 



Peripheral Interface Adapter 




Sboui 

F6801 

MC6801 

AMI 

Fairchild 

Motorola 

170 

Programmable Bit Rate Generator (See also 



MCS6520 

MCS65?? 

MOS 

MOS 

Rockwell 

Rockwell 

Synertek 

Synertek 



HD6405-2 

HD6405-9 

HD6405A-2 

HD&405A-9 

t Harris 
Harris 
t Harris 
Harris 

(1926) 

(1926) 

(1926) 

(1926) 

50 

R6520 

R6522 

SY6520 

SY6522 

110 

Microcomputer (External clock); RAM, ROM, Timer, 

I/O 

F6801E Fairchild (1887) 

MC6801 E Motorola 


6500 


ROM (2048x8) (See also Memory-ROM’s) 

R2316A Rockwell 


Microcomputer (External ROM); RAM, Clock, Timer, 

I/O 


Note: The 6500 series is bus compatable with 6800 
series devices 


R2316B 

SY6540 

Rockwell 

Synertek 



F6803 

MC6803 

Fairchild 

Motorola 

(1993) 






SY6541 






180 

CPU 




Synertek 


Microcomputer (EPROM); RAM, Clock, Timer, l/u 

MCS6502 

MOS 



6800 



MC68701 

Motorola 



MCS6503 

MOS 




Priority Interrupt Controller 




MCS6504 

MCS6505 

MCS6506 

MOS 

MOS 

MOS 



Note: The 6800 series is bus compatible with 6500 
series devices. 



MB472 

MC6828 

MC8507 

Fujitsu 

Motorola 

Motorola 











MCbtibti! 

MCS6514 

MCS6515 

MOS 

MOS 

MflR 


60 

S6800 

AMI 

(1776,1780) 


Analog Input, Multiplexer, A/D Converter 

MP21 Bw-Brown (659) 


R6500/1 

R6502 

R6503 

Rockwell 

Rockwell 

Rockwell 

(Continued) 


S6800M 

S68A00 

S68B00 

tAMI (1780) 

AMI (1780) 

AMI (1780) 

(Continued) 


Hex Buffers/Inverters (See also 
Digital-HL-Buffers/Inverters 8T95, 8T96, 8T97, 8T98) 
MB485 Fujitsu 

(Continued) 

190 


t Military Temperature Range (-55° to 125’C) * Typical Values 
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Master Selection Guide 


1C MASTER 

MICROPROCESSOR-System Components (Cont’d) 


(Cont’d.) 6800 


Hex Buffers/Inverters {See also 
Digital-nL-Butfers/lnvei1ers 8T95, 8T96. 8T97, 8T98) 
(Cont’d.) 


MB486 

MB487 

MB488 

MC6885 

MC6886 

MC6887 

MC6888 

Fujitsu 

Fujitsu 

Fujitsu 

Motorola 

Motorola 

Motorola 

Motorola 


Triple Bidirectional Bus Switch (also MC3449) 


MC6881 

Motorola 


Clock, 2 phase (MC6870/71 from Motorola 


Component Products Dept., Franklin Park, IL) 


MB8867 

Fujitsu 


HD26501 

Hitachi 


MC6870 

Motorola 


MC6871 

Motorola 


MC6875 

Motorola 


Clock Buffer 

MPQ6842 

Motorola 


CRT Controller 

F6845 

Faffchild 

(1887) 

HD46502 

Hitachi 


HD46505 

Hitachi 


MC8845 

Motorola 

(1983) 

MC8845M 

t Motorola 

(1983) 

MC68A4S 

Motorola 

(1983) 

MC68B45 

Motorola 

(1983) 

SY6545 

Synertek 


Digital Modulator (for differential phase shift keying 

system) 

F6862 

Fairchild 


MC6862 

Motorola 

(1966) 

DMA Controller 

F6844 

Fairchild 

(1887) 

HD46504 

Hitachi 


MCS844 

Motorola 

(1985) 

MC6844M 

tMotorola 

(1985) 

MC68A44 

Motorola 

(1985) 

MC68B44 

Motorola 

(1985) 

Floppy Disc Controller 

F6843 

Fairchild 

(1887) 

HD46503 

Hitachi 


MC6843 

Motorola 

(1987) 

Modem 

F6860 

Fairchild 


F6862 

Fairchild 


MC6860 

Motorola 


MC6860L 

Motorola 

(1968) 

MC6862 

Motorola 

(1966) 

Programmable Timer 

S6840 

AMI 

(1813) 

F6840 

Fairchild 



(1887,1890) 

F68A40 

Fairchild 

(1887) 

F68B40 

Fairchild 

(1887) 

MBL6840 

Fujitsu 


HD46840 

Hitachi 


MC6840 

Motorola 

(1989) 

MC6840M 

tMotorola 

(1989) 

MC68A40 

Motorola 

(1989) 

MC68B40 

Motorola 

(1989) 


Synchronous Serial Data Adapter (SSDA) 

S6852 AMI (1822) 

F6852 Fajfchild 

(1887,1891) 

(Continued) 


t Military Temperature Range (-55° to 125'’C) 



6800 

(Cont’d.) 

Peripheral Interface Adapter, (PIA) 

(Cont’d.) 

F6821 

Fairchild 

(1887,1889) 

F68A21 

Fairchild (1887) 

F68B21 

Fairchild (1887) 

MBL6820E 

Fujitsu 

MBL6820H 

Fujitsu 

MBL6820N 

Fujitsu 

MBL6821E 

Fujitsu 

MBL6821H 

Fujitsu 

MBL6821N 

Fujitsu 

HD46821 

Hitachi 

HD468A21 

Hitachi 

MC6820 

Motorola 

MC6821 

Motorola (1991) 

MC6821M 

tMotorola (1991) 

MC68A21 

Motorola (1991) 

MC68B21 

Motorola (1991) 

Bus Transceiver, (The 6880 is also called 8T26 and 

the 6889 the 8T28, See Interface-Transceivers) 

MB424 

Fujitsu 

MC6880 

Motorola 

MC6889 

Motorola 

Erasable PROM (1024x8) See Memory-PROMs, 

1024x8 

Memory Controller, /iP to 16K dynamic RAM(2 Device 

Set) 

MC3480 

Motorola 

MC3482 

Motorola 

1 RAM (128x8) (See also Memory-RAM’s) I 

S6810 

AMI (1790) 

S6810A 

AMI (1790) 

S6810M 

tAMI (1794) 

S68A10 

AMI (1794) 

S68B10 

AMI (1794) 

F6810 

Fairchild 

(1887,1888) 

F68A10 

Fairchild (1887) 

F68B10 

Fairchild (1887) 

HM46810 

Hitachi 

HM468A10 

Hitachi 

MCM6810 

Motorola 

MCM6810M 

t Motorola 

MCM68A10 

Motorola 

MCM68B10 

Motorola 

1 ROM, I/O, Timer I 

S6846 

AMI (1817) 

F6846 

Fairchild 

(1887,1890) 

MBL6846 

Fujitsu 

HD46846 

Hitachi 

MC6846 

Motorola (1981) 

MC6846M 

tMotorola (1981) 

MC68A46 

Motorola (1981) 

MC68B46 

Motorola (1981) 

1 ROM, I/O, Timer (CMOS) I 

MD46846A 

t Mitel 

MD46846AE 

Mitel 

j ROM (1024x8) (See also Memory-ROM’s) I 

F6830 

Fairchild 

F68308 

Fairchild 

(1887,1889) 

F68A308 

Fairchild (1887) 

F68B308 

Fairchild (1887) 

HD46830 

Hitachi 

MCM65308 

Motorola 

(Continued) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MtCROPROCESSOR-System Components (Cont’d) 



Function Device 

Source 

8008 

CPU 


8008 

Intel 

1 8-Bit 1/0 Port (See listing under 8080) 

8212 

Intel 

mPB8212 

NEC Micro (2172) 

1 Bidirectional Bus Driver (See listing under 8080) 

MB425 

Fujitsu 

MB426 

Fujitsu 

8216 

Intel 

8226 

Intel 

^PB8216 

NEC Micro (2184) 

/JIP88226 

NEC Micro (2184) 

Analog input, MUX, A/D converter 


MP20 

Burr-Brown (659) 

1 Programmable Interval Timer (See listing under 8080) 

8253 

Intel 

fiPD8253 

NEC Micro (2221) 

1 Programmable Peripheral Interface (See listing under 

8080) 


8255A 

Intel 

|iPD8255 

NEC Micro (2229) 

fiPD82SSA-5 

NEC Micro (2229) 

1 Keyboard Display Controller (See listing under 8080) 

1 8279 

Intel 

1 Prbrity Interaipt Control. (See listing under 8080) 

8214 

Intel 

|iPB82l4 

NEC Micro (2178) 

I Decoder, 1 of 8 (See listing under 8080) 

1 8205 

Intel 

1 Programmable Communication Interface (See listing 

under 8080) 


8251 

AMD 

8251 

Intel 

mPD8251 

NEC Micro (2204) 

8048 

■8-Bit Microcomputer (Mask Programmed ROM) 

8048 

AMD 

MBL8048 

Fujitsu 

MBL8049 

Fujitsu 

8021 

Intel (1936) 

8048 

Intel (1934) 

8049 

Intel (1935) 

fiPD8021 

NEC Micro (2085) 

|jiPD8048 

NEC Micro (2098) 

mP08049 

NEC Micro (2104) 

8021 

S'gnetics 

8048 

Signetics (2310) 

8-Bit Microcomputer (Erasable PROM 


fiPD8741 

NEC Micro (2090) 

8748 

Intel (1934) 

8748-4 

Intel (1934) 

mPD8748 

NEC Micro (2098) 

8748 

Signetics 

8-Bit Microcomputer (External ROM) 


8035 

AMD 

8035 

Intel (1934) 

8035-4 

Intel (1934) 

8039 

Intel (1935) 

8039-6 

Intel (1935) 

^PD803S 

NEC Micro (2098) 

fiPD8039 

NEC Micro (2104) 

8035 

Signetics (2310) 


Function Device 

Source 

Lrie 

8048 

(Cont’d.) 


8-bit Microcomputer (Mask Programmed ROM, 


on-board A/D) 



8022 

Intel (1937) 


PROM (Erasable), I/O 


120 

8755A 

Intel (1946) 


iiPD8755A 

NEC Micro (2269) 


RAM. I/O, Timer 



8155 

AMD 


8155 

Intel (1945) 


8155-2 

Intel (1945) 


8156 

Intel (1945) 


8156-2 

Intel (1945) 


|uPD8155 

NEC Micro (2164) 


|uPD8156 

NEC Micro (2164) 

130 

ROM, I/O 



8355 

AMD 


8355 

Intel (1946) 


8355-2 

Intel (1946) 


^PD8355 

NEC Micro (2269) 


1 Universal Peripheral Interface (Slave Microprocessor) 


8041 

AMD 


8041 

Intel (1939) 


8741 

Intel (1939) 


;iPD8041 

NEC Micro (2090) 

140 

I/O Expander for 8048 family 



8243 

AMD 


8243 

Intel 


/1PD8243 

NEC Micro (2199) 


8243 

Signetics (2313) 


1 Analog Input, Multiplexer, A/D Converter 


MP21 

BiRT-Brown (659) 


MP22 

Burr-Brown (659) 


1 Bidirectional Bus Driver. See 8216, 8226, etc. under 


8080 


150 

MB425 

Fujitsu 


MB426 

Fujitsu 


8216 

Intel 


8226 

Intel 


JXPB8216 

NEC Micro (2184) 


;iPB8226 

NEC Micro (2184) 


1 Programmable Communication Interface (USART) See 


8251 , etc. under 8080. 



8251 

AMD 


8251 

Intel 

160 

^PD8251 

NEC Micro (2204) 


1 Decoder, 1 of 8. See 8205, etc. under 8080. 


1 8205 

Intel 


1 CRT Controller. See 8275, etc. under 8080. 


1 8275 

Intel (1942) 


1 Floppy Disc Controller. See 8271, etc. under 8080. 


8271 

Intel (1940) 


HPD372 

NEC MIcto 


1 Keyboard/Display Controller; See 8279, etc. under 


1 8080. 


170 

1 8-Bit I/O Port. See 8212, etc. under 8080. 


8212 

Intel 


;xPB8212 

NEC Micro (2172) 


1 Priority Interrupt Control. See 8214, etc. under 8080. 


8214 

Intel 


;rPB8214 

NEC Micro (2178) 


1 Programmable Interrupt Controller. See 8259, etc. 


under 8080. 



8259 

Intel 


8259-5 

Intel (Continued) 

180 


CC 

o 

(A 

(A 

Ui 

O 

O 

CC 

IL 

o 

CC 

o 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 
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Master Selection Guide 


1C MASTER 

MICROPROCESSOR-System Components (Cont’d) 


Function Device 

Source 

Line 

8048 

(Cont’d.) 


Programmable Interrupt Controller. See 8259, etc. 


under 8080. 

(Cont'd.) 


fiPD8259 

NEC Micro (2244) 


^PD82S9-5 

NEC Micro (2244) 


Programmable Interval Timer. See 8253, etc. under 


8080. 



8253 

AMD 


8253 

Intel , 


)xPD8253 

NEC Micro (2221) 


Programmable Peripheral Interface. See 8255, etc. 

10 

under 8080. 



8255A 

AMD 


8255A 

Intel 


|iPD825S 

NEC Micro (2229) 


^PD82SSA-S 

NEC Micro (2229) 


SDLC Protocol Controller. See 8273, etc. under 8080. 


8273 

Intel (1941) 


HPD379 

NEC Micro 


Development System 



InteHecMDS 

Intel (1950) 

20 

8080 


See also Z80 


CPU 



8080A 

AMD 


9080AC 

AMD 


9080AM 

tAMD 


8080A 

Intel 


8080A-1 

Intel 


8080A-2 

Intel 


M8080A 

t Intel 


M5L8080A 

MitsubisN 

30 

INS8080A 

National (238) 


INS8(»0A-1 

National (238) 



National (238) 


fiPOeOSOAF 

NEC Micro (2119) 


fiPD80«IAF-1 

NEC Micro (2119) 


MPD8080AF-2 

NEC Micro (21 19) 


MSM3901 

OKI 


8080A 

Signetics (2312) 


TMS8080A 

Tl 


I Universal Peripheral lnterface(Slave Microprocessor) 

40 

8041 

AMD 


8041 

Intel (1939) 


8741 

Intel (1939) 


|xPD8041 

NEC Micro (2090) 


MPD8741 

NEC Micro (2090) 


I/O Expander for 8041/8741 



8243 

AMD 


8243 

Intel 


8243 

Signetics (2313) 


Analog Input, 3% Digit DVM with multiplexed output 

50 

ADC3701 

National 


INS8294 

National 


Analog input, MUX, A/D converter 



MP20 

Biffr-Brown (659) 


MP22 

Burr-Brown (659) 


ADC0816 

National 



(1073,1074,1084) 


INS8292 

National 


Arithmetic Processing Unit 



951 1C 

AMD 

60 

951 1M 

tAMD 



Function Device 

Source 

8080 

(Cont’d.) 

Bus Driver (See also Digital-Misc., Bus Drivers; 

Interface-Line Drivers) 

tNS8202 

National 

INS8203 

National 

Bidirectional Bus Driver (See also 

Digital-Miscellaneous-Bus Drivers, Interface-Line 

Transceivers.) 

3216 

AMD 

M3216 

tAMD 

3226 

AMD 

M3226 

tAMD 

8216 

AMD 

M8216 

tAMD 

8226 

AMD 

M8226 

tAMD 

MB425 

Fujitsu 

MB426 

Fujitsu 

8216 

Intel 

8226 

Intel 

M8216 

t Intel 

M5L8216 

Mitsubishi 

M5L8226 

Mitsubishi 

DP3216 

National 

DP3226 

National 

DP8216 

National 

DP8226 

National 

DP8304 

National 

DS8833 

National 

DS8835 

National 

INS8208 

National 

INS8216 

National 

INS8226 

National 

ftPB8216 

NEC Micro (2184) 

mPB8226 

NEC Micro (2184) 

1 Clock Generator and Driver 

8224C 

AMD 

8224M 

tAMD 

8224 

Intel 

M8224 

t Intel 

M5L8224 

Mitsubishi 

DP8224 

National 

INS8224 

National 

fiPB8224 

NEC Micro (2188) 

SN54LS424 

tTI 

SN74LS424 

Tl 

1 Asynchronous Communication Element 

DP8250 

National 

(2018,297) 

INS8250 

National (2018) 

HPD369 

NEC Micro 

TR1983 

Western 

Programmable Communication Interface (USART) 

(See also lnterface-Transmitters,Receivers) 

9551 C 

AMD 

9551 M 

tAMD 

8251 

AMD 

8251 

Intel 

8251 A 

Intel 

M8251 

t Intel 

INS1671 

National 

INS1971 

National 

INS8251 

National 

fiPD8251 

NEC Micro (2204) 

fiPDe2S1A 

NEC Micro (2204) 

2651 

Signetics (2304) 

8251 

Signetics 

TMS5501 

Tl 


Function Device 

Source 

Line 

8080 

(Cont’d.) 


System Timing Controller' 



9513 

AMD 

130 

Decoder, 1 of 8 (See also Digital-TTL-Decoders, 3222, 


74LS138, etc.) 



AM25LS138C 

AMD 


AM25LS138M 

tAMD 


8205 

Intel 


DM74LS138 

National 


INS82LS05 

National 


SN74LS138 

Tl 


Display Controller 



INS8247 

National 

140 

INS8248 

National 


Programmable Direct Memory Access Controller 


8257 

AMD 


9517C 

AMD 


951 7M 

tAMD 


8257 

Intel 


' 8257-5 

Intel 


INS8257 

National 


HPD8257 

NEC Micro (2236) 


Cassette Controller 


150 

fiPD371 

NECMiao 


CRT Controller 



8275 

Intel (1942) 


DP8350 

National 



(793,238,297) 


INS8277 

National 


1 Data-Encrytion Device (encrypts and decrypts data 


according to NBS standard) 



8294 

Intel 


Dynamic RAM Controller 


160 

8202 

Intel (1938) 


Floppy Disc Controller 



8271 

Intel (1940) 


1NS1791 

National 


mP0372 

NEC Micro 


Keyboard Encoder (See also Interface-Keyboard 


Encoders) 



INS8244 

National 


INS8245 

National 


INS8246 

National 

170 

Keyboard Display Controller 



8279 

AMD 


8279-5 

AMD 


8279 

Intel 


8279-5 

Intel 


M5L8279 

Mitsubishi 


M5L8279-5 

Mitsubishi 


(iPD8279 

NEC Micro (2260) 


fiPD8279-5 

NEC Micro (2260) 


General Interface Circuit (for DMA or interrupt 

180 

exchanges) 



fiPC6001 

SMC 


GPIB Talker/Listener Interface 



8291 

Intel (1943) 


8-Bit I/O Latch (see also Digital-CMOS and TTL, 


Latches) 



INS82C06 

National 


8-Bit I/O Port 



3212 

AMD 


M3212 

tAMD 

190 

8212C 

AMD 


821 2M 

tAMD 


MB471 

Fujitsu 



(Continued) 



t Military Temperature Range (-55° to 125°C) 


* Typical Values 


Bold face imHcates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 


MICROPROCESSOR-System Components (Cont’d) 


Function Device 

Source 

8080 

(Cont’d.) 

8-Bit I/O Port 

(Cont’d.) 

8212 

Intel 

M8212 

t Intel 

M5L8212 

Mitsubishi 

DP8212 

National 

INS8212 

National 

)iPB8212 

NEC Micro (2172) 

SN54S412 

tTI 

SN74S412 

Tl 

I 8-Bit I/O Port, Bidirectional I 

I DP8213 

National | 

Multifunction I/O Controller, (asynchronous 

communications interface, I/O buffers, interrupt 

control, interval timers) 

1 TMS5501 


1 Priority Interrupt Control I 

AM25LS2513C 

AMD 

AM2914C 

AMD 

AM2914M 

tAMD 

8214 

Intel 

M8214 

t Intel 

I^PB8214 

NEC Micro (2178) 

1 Programmable Interrupt Controller 

951 9C 

AMD 

951 9M 

tAMD 

8259 

Intel 

8259-5 

Intel 

INS8259 

National 

^PD8259 

NEC Micro (2244) 

frPD8259-5 

NEC Micro (2244) 

1 Programmable Interval Timer 

8253 

AMD 

8253 

Intel 

INS8253 

National 

fxP08253 

NEC Micro (2221) 

1 Programmable Peripheral Interface 

9555C 

AMD 

9555M 

tAMD 

8255A 

Intel 

M8255A 

t Intel 

M5L8255 

Mitsubishi 

INS8254 

National 

INS8255 

National 

fiPD8255 

NEC Micro (2229) 

)iPD8255A-5 

NEC Micro (2229) 

2655 

Signetics (2308) 

8255 

Signetics 

1 SDLC Protocol Controller 

8273 

Intel (1941) 

INS1933 

National 

fLPD379 

NEC Micro 

SD1933 

Western 

Multi-Protocol Communications Controller (SDLC, 

ADDCP, BiSync, DDCMP) 

2652 

Signetics (2306) 

2652-1 

Signetics (2306) 

1 Advanced Protocol Controller (SDLC, ADCCP) 

1 INS8283 

National 

1 Synchronous Receiver/Transmitter (BiSync, SDLC) 

1 )iPD379 

NEC Micro 

1 System Controller and Bus Driver 

8228C 

AMD 

8228M 

tAMD 

8238C 

AMD 

8238M 

tAMD 

(Continued) 


Function Device 

Source 

8080 

(Cont’d.) 

System Controller and Bus Driver 

(Cont’d.) 

8228 

Intel 

M8228 

t Intel 

8238 

Intel 

M5L8228 

MitsubisN 

DP8228 

National 

DP8238 

National 

INS8228 

National 

INS8238 

National 

mPB8228 

NEC Micro (2193) 

|rPB8238 

NEC Micro (2193) 

SN74S428 

Tl 

SN74S438 

Tl 

TIM8228 

Tl 

TIM8238 

Tl 

RAM(128x8), ROM(2048x8), I/O 


DP8356 

National 

RAM (128x8) with 16-Bit I/O 


INS8154 

National 

1 Erasable PROM (256x8) (See also Memory-PROM’s, 

1702A series) 


8702A 

AMD 

8702A 

Intel 

M5L1702A 

Mitsubishi 

MM1702AQ 

National 

|uPD454 

NEC Micro 

1 Erasable PROM(512x8) (See also Memory-PROMs, 

2704) 


2704 

AMD 

S2704A 

AMI 

1 Erasable PROM (1024x8) (See memory-PROM's 

1 2708) 


1 RAM (256x4) (See- also Memory-RAM's 2101,2111 

series) 


8101 

AMD 

8111 

AMD 

8101A-4 

Intel 

8111A-4 

Intel 

1NS74C920 

National 

MM8101A-4 

National 

MM8111A-4 

National 

fiPD2101AL 

NEC Micro (1586) 

HPD2111 

NEC Micro (1595) 

1 RAM (1024x1) (See also Memory-RAM’s 21 01 A 

series) 


8102A-4 

AMD 

8102A-4 

Intel 

M8102A 

t Intel 

M58751 

Mitsubishi 

MM2102A 

National 

HPD2102AL 

NEC Micro (1591) 

1 RAM (4096x1) (See also Memory-RAM’s 2107, 5280 

series) 


MB8107 

Fujitsu 

8107B-4 

Intel 

M58755 

Mitsubishi 

MM5270 

National 

|xPD411 

NEC Micro (1547) 

TMS4060 

Tl 

RAM: 16K and larger. See Memory- 

-Static or 

Dynamic RAMs 


1 ROM (256x8) (See also Memory-ROM’s 1302) 

8302 

Intel 

MM5213 

National 

DP8302 

National 


8080 

(Coht’d.) 

ROM (1024x8) (See also Memory-ROM’s 2308) 

9208 

AMD 

8308 

Intel 

M58730 

Mitsubishi 

fiPD2308 

NEC Micro 

ROM (2048x8) (See also Memory-ROM’s 231 6A) 

831 6A 

AMD 

8316E 

AMD 

9216 

AMD 

8316A 

Intel 

M58731 

Mitsubishi 

MM2316A 

National 

MM8316A 

National 

MM8316E 

National 

^PD2316A 

NEC Micro 

^PD2316E 

NEC Micro (1633) 

ROM(4096x8) (See also Memory-ROMs) 

MM8332 

National 

^PD2332 

NEC kficro (1637) 

TMS4732 

Tl 

ROM(8192x8) (See also Memory-ROM’s) 

MM8364 

National 

MM8364E 

National 

|iPD2364 

NEC Micro (1640) 

ROM, BASIC Interpreter 

EA3280 

EA 

INS8298E 

National 

Floating Point Arithmetic 

FP708 

Novonics 1 

Development System j 

Inteiec MDS 

Intel (1950) | 

8085A 

Many devices for the 8080 are also suitable for the 

8085 

CPU 


8085A 

AMD 

8085A 

Intel (1944) 

8085A-2 

Intel (1944) 

M5L8085 

Mitsubishi 

|iPD8085A 

NEC Micro (2133) 

PROM (Erasable), I/O 

8755A 

Intel (1946) 

jtPD8755A 

NEC Micro (2269) 

1 RAM, I/O, Timer 

8155 

AMD 

8155 

Intel (1945) 

8155-2 

Intel (1945) 

8156 

Intel (1945) 

8156-2 

Intel (1945) 

fiPD8155 

NEC Micro (2164) 

^P08156 

NEC Micro (2164) 

1 ROM, I/O 

8355 

AMD 

8355 

Intel (1946) 

8355-2 

Intel (1946) 

^P08355 

NEC Micro (2269) 

1 Analog Input, Multiplexer, A/D Converter 

1 MP21 

Burr-Brown (659) 

Bidirectional Bus Driver. See 8216, 8226, etc. under 

8080. 

8216 

Intel 

8226 

Intel 

UPB8216 

NEC Micro (2184) 


ff 

O 

(A 

m 

ui 

o 

o 

flC 

0. 

o 

cc 

o 
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1C MASTER 

MICROPROCESSOR-System Components (Cont’d) 


Function Device 

Source 

8085A 

(Cont’d.) 

Bidirectional Bus Driver. See 8216, 8226, etc. under 

8080. 

(Cont’d.) 

|xPB8226 

NEC Micro (2184) 

Programmable Communication Interface (USART) I 

8251 

AMD 

8251 

Intel 

mPD8251 

NEC Micro (2204) 

Decoder, 1 of 8. See 8205, etc. under 8080. I 

8205 

Intel 1 

; Programmable Direct Memory Access Controller. I 

8257 

AMD 

8257 

Intel 

8257-5 

Intel 

HPD8257 

NEC Micro (2236) 

Cassette Controller 


pPD371 

NEC Micro 

CRT Controller. See 8275, etc. under 8080. 

8275-5 

Intel (1942) | 

1 Floppy Disc Controller. See 8271 , etc. under 8080. I 

8271 

Intel (1940) 

|iPD372 

NEC Micro 

Keyboard Display Controller— See listing under 8080 

8-Bit I/O Port. See 8212, etc. under 8080. 

MB471 

Fujitsu 

8212 

Intel 

pPB8212 

NEC Micro (2172) 

1 Priority Interrupt Control. See 8214, etc. under 8080. ] 

8214 

Intel 

fiPB8214 

NEC Micro (2178) 

Programmable Interrupt Controller. 


8259 

Intel 

8259-5 

Intel 

mPD8259 

NEC Micro (2244) 

)iPD82S9-5 

NEC Micro (2244) 

Programmable Interval Timer. 


8253-5 

AMD 

8253-5 

Intel 

mPD8253 

NEC Micro (2221) 

Programmable Peripheral Interface. 


8255A-5 

AMD 

8255A-5 

Intel 

|iPD8255A 

NEC Micro 

SDLC Protocol Controller. See 8273, etc. under 8080. I 

8273 

Intel (1941) 

/jiPD379 

NEC Miao 

GPIB Talker/Listener Interface 


8291 

Intel (1943) 

ROM{2048x8) and I/O 


|iP083SS 

NEC Micro (2269) 

Erasable PROM, I/O 


875SA 

Intel (1946) 

HPD8755A 

NEC Micro (2269) 

Universal Peripheral lnterface(slave microprocessor) I 

8041 

AMD 

8041 

Intel (1939) 

8741 

Intel (1939) 

;xPD8041 

NEC Micro (2090) 

HPD8741 

NEC Micro (2090) 

I/O Expander 


8243 

AMD 

8243 

Intel 

|iPD8243 

NEC Micro (2199) 

8243 

Signetics (2313) 


Function Device 

Source 


Line 

8085A 

(Cont’d.) 


1 RAM (1024x8) (See also: Memory-RAMs) 



8185 

Intel 



Development System 




InteHecMOS 

Intel 

(1950) 


8086 


Many devices for the 8080 are also suitable for the 


8086 




CPU, 16-bit 



70 

8086 

Intel 

(1947) 


Octal Latch, Non-Inverting 




8282 

Intel 

(1948) 


Octal Latch, Inverting 




8283 

Intel 

(1948) 


Clock Generator 




8284 

Intel 

(1948) 


Octal Bus Transceiver, Non-Inverting 




8286 

Intel 

(1948) 


Octal Bus Transceiver, Inverting 



80 

8287 

Intel 

(1948) 


Bus Controller 




8288 

Intel 

(1948) 


Programable Interrupt Controller 




8259A 

Intel 



Development System 




Intelec MOS 

Intel 

(1950) 


9080-See 8080 Series 


9440 


CPU, 16-Bit 




9440C 

FairchHd 

(1903) 


9440M 

t Fairchild 

(1903) 

90 

Memory Control Unit 




9441 C 

Fairchild 



I/O Control Unit 




9442C 

Fairchild 



9900 


Microprocessor 




S9900 

AMI 

(1840) 


S9980 

AMI 

(1851) 


S9981 

AMI 

(1851) 


SMC9980 

SMC 


100 

SBP9900AE 

Tl 



SBP9900AC 

Tl 



SBP9900AM 

tTI 



TMS9900 

Tl 



TMS9980A 

Tl 



TMS9981 

Tl 



TMS9985 

Tl 



Microcomputer, 16-Bit 




S9940 

AMI 

(1850) 


TMS9940 

Tl 


110 

Microcomputer, 16-Bit(Erasable PROM) 



TMS9940E 

Tl 



Clock Generator and Driver (4-phase for 9900) 



S9904 

AMI 



SN54LS362 

tTI 



SN74LS362 

Tl 




(Continued) 



Function Device 

Source 

9900 

(Cont’d.) 

Clock Generator and Driver (4-phase for 9900) 

(Cont’d.) 


TIM9904 

Tl 

Bubble Memory Controller 


TMS9916 

Tl 

TMS9922 

Tl 

CRT Controller 


TMS9927 

Tl 

DMA Controller 


S9911 

AMI 

TMS9911 

Tl 

Floppy Disc Controller 


TMS9909 

Tl 

Data Selector/Multiplexer (See also 


Digital-TTL-Multiplexers 74LS251) 


HPB74LS251 

NEC America 

SN54LS251 

tTI 

SN74LS251 

Tl 

TiM9905 

Tl 

GPIB Controller 


TMS9914 

Tl 

1 Priority Encoder (See also Digital-TTL-Miscellaneous, I 

Priority Encoder, 74LS1 48) 


SN74LS148 

Tl 

TIM9907 

Tl 

1 Priority Encoder, 8-Line to 3-Line, three state 1 

SN74LS348 

AMD 

SN74LS348 

Tl 

TIM9908 

Tl 

Programmable Systems Interface (interrupt 

prioritization, I/O control and interval timing) 

S9901 

AMI (1844) 

TMS9901 

Tl 

! Synchronous Communication Controller (Bi-Syrw and I 

SDLC) 


S9903 

AMI (1848) 

TMS9903 

Tl 

Asynchronous Communication Controller (UART) (See 

also Interface-Serial Transmitters-Receivers) 

S9902 

AMI (1846) 

TMS6011 

Tl 

TMS9902 

n 

8-Bit Addressable Latch 


SN54LS259 

tTI 

SN74LS259 

Tl 

TIM9906 

Tl 

1 Programmable Commurvcations Register(CRU),l/0 I 

Expander 


SBP9960C 

Tl 

SBP9960M 

tTI 

Interrupt Controller /Timer 


SBP9961C 

Tl 

S8P9961M 

tTI 

Octal Fiber-Optics Serial Transmitter, Expandable I 

SBP9962C 

Tl 

SBP9962M 

tTI 

Serial Fiber Optics Transmitter, with expandable octal I 

demultiplexer 


SBP9963C 

Tl 

SBP9963M 


SBP9963M 

tTI 

8-bit Parrallel Byte Multiplier 


S8P9708C 

Tl 


(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold face indicates additional data is provided on the page noted. 
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MICROPROCESSOR-System Components (Cont’d) 


Function Device 

Source 

9900 

(Cont’d.) 

8-bit Parrallel Byte Multiplier 

(Cont'd.) 

SBP9708M 

tTI 

Memories: See Memory: PROMs, RAMs (Dynamic or I 

Static), and ROMs 


10800 

Arithmetic Logic Unit, 4-Bit Slice 


MC10800 

Motoroia 

Microprogram Controi Function 


MC10801 

Motoroia 

Memory interface 


MC10803 

Motorola 

Timing Function, 4 Phase 


MC10802 

Motorola 

4-Bit Bidirectionai Transiator with Latch | 

I MC10804 

Motorola j 

5-Bit Bidirectionai Translator with Latch I 

MC10805 

Motorola 

5-Bit ECL Transceiver with Latch 


MC10807 

Motorola 

Dual Address Register{32x9 Stack) 


MC10806 

Motorola 

Multibit Shifter(1 6-Bit Programmable Shifter) I 

MC10808 

Motorola .| 

Memories (See Digital-ECL-Memories and I 

Memory-PROMs/ROMs) 



CPU, 1-Bit, industrial Control Unit 

MC14500B 

Motorola (2009) 

Latch, 8-Bit 


MC14597BA 

t Motorola 

MC14597BC 

Motorola 

MC14598BA 

t Motorola 

MC14598BC 

Motorola 

MC14599BA 

t Motorola 

MC14599BC 

Motorola 


141000: See 1000 series 


Microcontroller 

5701 

6701 

tMMI 

MMI 


Microprogram Control Unit 

57110 

tMMI 


67110 

MMI 


FIFO Memory (64x4) (See also Memory-FIFO's) 


57401 

tMMI 

(1472) 

67401 

MMI 

(1472) 

Multiplier (8x8) 

57588 

tMMI 


67558 

MMI 

(495) 


Microcomputer, 4-bit, with 8-bit A/D 

MP58840 Mitsubishi 


58840 

(Cont’d.) 

Microcomputer Evaluator 


M58842 

Mitsubishi 

68000 

6800 devices are suitable for the 68000 

Microprocessor, 16-bit 


MC68000 

Motorola 

General Purpose 

Analog Input. Multiplexer, A/D Converter 

MP20 

Burr-Brown (659) 

MP21 

Burr-Brown (659) 

MP22 

Burr-Brown (659) 

1 Analog Input, Multiplexer, A/D (Analog to Pulse Width I 

Output) 


|rA9708 

Fairchild (944) 

1 Analog Output, D/A Converter, Latched Input I 

NE5018 

Signetics (808) 

Analog Output, Dual D/A Converter 


MP10 

Burr-Brown (659) 

MP11 

Burr-Brown (659) 

Arithmetic Processor 


9511 

AMD 

95114 

AMD 

MM57109 

National 

TMS1018 

Tl 

1 Arithmetic Processor, 4 function ASCII Floating Point I 

Computations 


CY450 

Cybernetic 

Bubble Memory Controller 


TMS9923 

Tl 

Sequence Controller 


57110 

tMMI 

67110 

MMI 

I Display Controller (Dot), LED and Keyboard Interface | 

I MTX-A1 

Matrox | 

1 Display Controller (Segment), Keyboard Interface 1 

1 MTX-B1 

Matrox | 

j Control Sequencer (to control fetch sequence of I 

microinstructions) 


N8X02 

Signetics (2280) 

CRT Controller 


DP8350 

National 


(793,238^97) 

CRT Processor 


SFF96364 

NPC 

CRT Processor, with external sync. 


SFF96366 

NPC 

1 CRT Video Display Controller, Video Generator I 

1 CRT8002 

SMC 1 

1 CRT Video Timer-Controller, Programmable I 

HD46505 

Hitachi 

CRT5027 

■SMC 

TMS9927 

Tl 

1 CRT Video Timer-Controller, Programmable Interface I 

CRT5037 

SMC 

Direct Memory Access(16-Bit) 


DM1883 

Western 

Priority Interrupt Controller 


MC6828 

Motorola 


(Continued) 


Function Device 

Source 

General Purpose 

(Cont’d.) 

Priority Interrupt Controller 

(Cont’d.) 

MC8507 

Motorola 

Floppy Disc Controller/Transmitter (IBM 3740 

compatible) 

HD46503 

Hitachi 

INS1771 

National 

- nPD372 

NEC Micro 

T3444A 

Toshiba 

FD1771 

Western 

FD1781 

Western 

FD1 781-01 

Western 

FD1791 

Western 

1 Floppy Disc Controller, Two-Sided 

1 T3444D 

Toshiba 

j Singie/Double Density Floppy Disc Controller 

1 mPD765 

NEC Micro (2146) 

1 Cassette Controller 

HD46502 

Hitachi 

)iPD371 

NEC Micro 

T3444B 

Toshiba 

I Printer Controller, for 5x7 dot matrix printer 

I CY-480 

Cybernetic 

Plasma Display Controller and ASCII Keyboard 

Interface 

[ CY-300 

Cybernetic 

I Synchronous Serial Data Adapter 

F6852 

Fairdtild 

(1M7,1891) 

MC6852 

Motorola (1973) 

I Asynchronous Communication Interface Adapter 

S6850 

AMI (1818) 

S6850M 

tAMI (1818) 

S68A50 

AMI (1818) 

S68B50 

AMI (1818) 

F6850 

Fairchfld 

(1887,1891) 

F68A50 

Fairehild (1887) 

MC6850 

Motorola (1977) 

MC68A50 

Motorola (1977) 

MC68B50 

Motorola (1977) 

I General Purpose Interface Adapter (IEEE488 Bus) 

I HEF4738 

Signetics ! 

I TV Interface (64x64 color segments display) 

I M58741 

MitsiiiisN 

1 TV Sync Generator (PAL) 

1 2621 

Signetics (2300) 

1 TV Sync Generator (NTSC) 

1 2622 

Signetics (^) 

1 Peripheral Interface Adapter 

S6820 

AMI (1802) 

S6821 

AMI 

(1798,1802) 

S6821M 

fAMI (1798) 

S68A21 

AMI (1798) 

S68B21 

AMI (1798) 

F6820 

Fairchild (1887) 

F6821 

Fairchild 

(1887,1889) 

F68A21 

FaircMId (1^7) 

F68B21 

Fairchild (1887) 

MCS6520 

MOS 

MCS6522 

MOS 

MC6820 

Motorola 

MC6821 

Motorola (1991) 

(Continued) 
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[C MASTER 

MICROPROCESSOR-System Components (Cont’d) 


Functai Device Source Lme 

General Purpose (Cont’d.) 


Peripheral Interface Adapter (Cont’d.) 


MC68A21 

Motorola 

(1991) 

MC68B21 

Motorola 

(1991) 

SY6520 

Synertek 


SY6522 

Synertek 


Video Display Generator 



S68047 

AMI 

(1830) 

F6847 

Fairchild 

(1887) 

HD46847 

Hitachi 


MC6847 

Motorola 

(1979) 

Universal Video Interface 



2637 

Signetics 


Programmable Video Interface Controller 


2636 

Signetics (2301) 

Video Interface Controller (reads juP formatted data, 

supplies graphic signals to modulator) 



MCS6560 

MOS 


Addressable Peripheral Driver 



NE590 

Signetics 

(807) 

NE591 

Signetics 

(807) 

Sound Generator 



AY3-8910 

Gl 


AY3-6912 

Gl 


ICM7219 

Intersil 


SN76477 

Tl 



See siso Interface-Error Checkmg Circuits Keyboard 
Encoders, Line Circuits, Memory and Peripheral 
Drivers, Serial Transmitters/Receivers; 


Memory-EAROMs, FIFOs, LIFOs. PLAs, PROMs, 


RAMS, ROMs 


30 


t Military Temperature Range (-55° to 125°C) 


* Typical Values 

Bold fKe indicates additionat data is provided on the page noted. 
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If youre spending hours to solve a problem similar 
to the one above, you’re behind the times.. . 



It only takes a few seconds with "THE MASTER’.’ 



Clear your desk for action with the 
newly revised 1979 IC Master. Its all- 
under-one-cover features include: Over 
40,000 standard products from more 
than 87 different companies . . . five 
different selection guides (memory, 
microprocessor, interface, linear and digital. 


$65. 

suggested 
domestic 
resale price 

IC MASTER 

United Technical Publications 

645 Stewart Avenue 

Garden City, New York 11530, USA 



... alternate source directory for 
pin- for- pin, function- for- hmction 
replacements . . . applications directory . 
complete military section ... a complete 
part numbering guide ... etc. 

You don't have to search through 
stacks of catalogs. Simply look up the 
specs and function you need. You don't 
need a part number to start with. 

All you need is a problem to use The 
Master. Does the device exist? Who 
makes it? Is there an alternate source? 
What's the part number? Is there an 
applications note? Who is my closest 
distributor — etc . 




MICROPROCESSOR 


iim 


Selection Guide 


The AMI S6800 Microcomputer Systems Family 


Part No. 

Description 

PoAver Supplies 

1 

Input/Output 

Packages 

S6800 

8 -Bit Microprocessor (l.OMHz Clock Rate) 

+5V 

TTL 

40 Pin SB 

S68A00 

8 -Bit Microprocessor (1.5MHz Clock Rate) 

+5V 

TTL 

40 Pin SB 

S68B00 

8 -Bit Microprocessor (2.0MHz Clock Rate) 

+5V 

TTL 

40 Pin SB 

S6801 

8 -Bit Microcomputer 

+5V 

TTL 

TBA 

S6802 

1024 Bit (128x8) Microprocessor 


TTL 

40 Pin 

S6809 

High Performance Monolithic Microprocessor 

+5V 

TTL 

TBA 

S6810A 

1024 Bit (128x8) Static Read/Write Memory 
(450ns Access Time) 

+5V 

DTL/TTL 

24 Pin C, P 

40 Pin C, P 

S6810A-1 

1024 Bit (128x8) Static Read/Write Memory 
(350ns Access Time) 

+5V 

TTL/CMOS 

24 Pin C, P 

S68A10 

1024 Bit (128x8) Static Read/Write Memory 
(360ns Access Time) 

+5V 

TTL 

24 Pin SB 

S68B10 

1024 Bit (128x8) Static Read/Write Memory 
(250ns Access Time) 

+5V 

TTL 

24 Pin SB 

S6820 

Peripheral Interface Adapter (PIA) 

+5V 

TTL 

40 Pin 

S6821 

Peripheral Interface Adapter (PIA) 

+5V 

TTL 

40 Pin 

S68A21 

Peripheral Interface Adapter (PIA) 

+5V 

TTL/CMOS 

40 Pin SB 

S68B21 

Peripheral Interface Adapter (PIA) 

+5V 

TTL/CMOS 

40 Pin SB 

S6831A 

16,384 Bit (2048x8) ROM 

+5V 

TTL 

24 Pin P, E, C 

S6831B 

16,384 Bit (2048x8) ROM 

+5V i 

TTL 

24 Pin P, E, C 

S6834 

4096 Bit (512x8) EPROM 

+5V, -12V 

Three-State 

24 Pin C 

S6840 

Programmable Timer 

+5V 

TTL 

28 Pin 

S6846 

NMOS Combination ROM, I/O, Timer 

+5V 

TTL 

40 Pin P, C 

S6850 

Asynchronous Communication Interface Adapter 

+5V 

TTL 

24 Pin S, E, P 

S68A50 

Asynchronous Communication Interface Adapter 

+5V 

TTL 

24 Pin SB 

S68B50 

Asynchronous Communication Interface Adapter 

+5V 

TTL 

24 Pin SB 

S6852 

Synchronous Serial Data Adapter (SSDA) 

+5V 

TTL 

24 Pin C, P 

S6854 

Advanced Data Link Controller 

+5V 

TTL 

24 Pin C, P 

S68A54 

Advanced Data Link Controller 

+5V 

TTL 

24 Pin C, P 

S68047 

Video Display Generator 

+5V 

TTL 

40 Pin P, S 

S68488 

General Purpose Interface Adapter (GPIA) 

+5V 

TTL 

40 Pin P 


The AMI S9900 Microcomputer Systems Family 


Part No. 

Description 

Power Supplies 

Input/Output 

Packages 

S9900 

16-Bit Single Chip Microprocessor 

+12V, ±5V 

TTL 

64 Pin Package 

S9901 

Programmable Systems Interface Circuit 

+5V 

TTL 

40 Pin Package 

S9902 

Asynchronous Communications Controller (ACC) 

+5V 

TTL 

18 Pin Package 

S9903 

Synchronous Communications Controller (SCC) 

+5V 

TTL 

20 Pin Package 

S9940 

16-Bit Single Chip Microcomputer 

+5V,. 

TTL 

18 Pin Package 

S9980 

16-Bit Single Chip Microcomputer 

+5V 

TTL 

40 Pin Package 

S9981 

16-Bit Single Chip Microcomputer 

+5V 

TTL 

40 Pin Package 


(P) = Plastic Package, (E) = Cer-DIP Package, (C) = Ceramic Package, (S) = SLAM Package, (SB) = Side Brazed Package 
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AIMII. S2000 Single-Chip Microcomputer Family 


S2000 Single-Chip Microcomputer Family 

ami’s S2000 family of single-chip microcomputers of- 
fers a wide range of capability to the user seeking flexi- 
ble, adaptable system(s) at low cost. The S2000 family 
provides the ideal solution to appliance and industrial/ 
process-control applications. With versatile keyboard- 
oriented inputs, and outputs which can drive either 
LED or fluorescent displays directly, the S2000 family is 
designed specifically to minimize system parts count 
and cost. 

Table I. S2000 Family Features 



S2000 

S2150 

S2200 

S2400 

ROM (x8) 

1K 

1.5K 

2K 

4K 

RAM (x4) 

64 

80 

128 

128 

Interrupts 

— 

— 

• 3 

3 

A/D CONV (8 Channel) 

— 

— 

8-Bit 

8-Bit 

Counter/Timer 

4-50/4-60 

^50/4-60 

8-Bit 

8-Bit 

Max Subroutine Levels 

3 

3 

5 

5 

Instructions 

51 

51 

. 59 

59 

Cycle Time (/xs) 

High Voltage 

4.5 

4.5 

4.5 

4.5 

(Fluorescerit Display 

Drive Version) 

S2000A 

S2150A 

S2200A 

S2400A 


The S2000 family provides the advantages of computer 
architecture to low cost, minimum-parts-count display/ 
keyboard oriented control systems. 

S2000/2150 Features 

□ 1024 X 8 Program ROM On-Chip; Externally 
Expandable to 8192 x 8 — S2000 

□ 1536 X 8 Program ROM On-Chip; Externally 
Expandable to 8192 x 8 — S2150 

64 X 4 Scratchpad RAM On Chip — S2000 

□ 80 X 4 Scratchpad RAM On-Chip — S2150 

□ 13 Outputs and Inputs, Plus 8 Bi-Directional 
Three-State Lines 

□ Touch ControF” Capacitive Touchplate Interface 

□ Seconds Timer for Both 60Hz and 50Hz Lines 

□ 7-Segment Decoder and LED Display Drivers 
On Chip 

□ Single 9.0 Volt Supply 

□ Fast 4.5/as Execution Cycle 

□ Three-Level Subroutine Stack 
□' TTL-Compatible Outputs 

□ Reset, Test, and Single Step Modes 

□ Access to All Internal Registers and Memory 
for Debug and Test 

□ Crystal Input for Accurate Clocking — S2150 

□ Low Power RAM Retention, 20/iA/Bit Typ @ 

4V - S2150 


S2000A/2150A Vacuum Fluorescent Display 

The S2000A/2150A are identical to the S2000/2150 but 
provide high voltage fluorescent display capability. The 
output buffer drive (Vdd) is changed to a vacuum 
fluorescent drive (Vfd) and typically tied to 32 volts. 
The Do through Dy and Aq through A 4 are changed from 
LED drivers (nominal 5 volts) to vacuum fluorescent 
drivers (nominal 26 volts). 

S2200/2400 Features 

The S2200/2400 provide a quantum jump in chip 
features beyond the S2000. In addition to all the 
features the S2000 offers, the S2200 gives the added 
flexibility of interrupts and the sophistication of an on- 
chip A/D or D/A converter capable of multiplexing 8 
channels of analog data making it suitable for a wide 
range of applications. 

□ 2048 X 8 Program ROM On Chip Expandable 
to 8192 X 8 - S2200 

□ 4096 X 8 Program ROM On-Chip; Externally 
Expandable to 8192 x 8 — S2400 

□ 128 X 4 Scratchpad RAM On Chip 

□ RAM Save Power Down Mode (Mask Option) 

□ Two-Level Maskable Priority Interrupt 
System with Provision for Software Interrupt 

□ Programmable 8-Bit Timer/Event Counter On 
Chip 

□ 13 Outputs, 9 Inputs, Plus 8 Bi-Directional 
Three-State Lines 

□ Touch ControF” Capacitive Switch Interface 

□ 7-Segment Display Decoders and LED Drivers 

□ TTL-Compatible Outputs 

□ Single -I- 9V Power Supply 

□ 4.5/xs Cycle Time 

□ 59 Instructions — 52 Single Byte and Single Cycle 

□ 3-Level Subroutine Stack 

□ 2-Level Interrupt Stack 

□ Built-In Production Test Mode 

□ Single-Step Capability 

□ Power-Fail Detect, RAM Keep-Alive and 
Power-On Reset Circuitry 

□ 8-Bit A/D Converter (Up to 8 Channels) 

□ D/A Converter Capability (Mask Option) 

□ Up to 256 General Purpose Flags 

□ 6 Special Flags 

□ Table Look-Up Capability 

□ S22()0 A/2400 A Vacuum Fluorescent Display 
Capability 
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S2000 Family 



S2000 

S2000A 

S2150 

S2150A 

S2200 

S2200A 

S2400 

S2400A 

Product 

Characteristics 









ROM (Bytes) 

IK 

IK 

1.5K 

L5K 

2K 

2K 

4K 

4K 

RAM (Nibbles) 

64 

64 

80 

80 

128 

128 

128 

128 

A/D Converter (8-Bit) 

i 

— 

— 

— 

YES 

YES 

YES 

YES 

Timer 




50/60HZ 

PROG 8BIT 

PROG 8BIT 

PROG 8BIT 

PROG 8BIT 

Interrupts 

— 

— 

— 

- 

3 

3 

3 

3 

Power Fail Detect 

— 

— 

— 

— 

YES 

YES 

YES 

YES 

High Voltage Outputs 

— 

YES 

— 

YES 

• — 

YES 

- 

YES 

Crystal Clock Option 

— 

— 

YES 

YES 

YES 

YES 

YES 

YES 

TouchControl Inputs 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

Levels of Subroutine 

3 

3 

3 

3 

5 

5 

5 

5 

# of Flags 

2 

2 

2 

2 

262 j 

262 

262 

262 

Power-Down 

RAM Option 

— 

— 

YES 

YES 

YES 

YES 

YES 

YES 

D/A Converter Option 

— 

— 

— - 

— 

YES 

YES 

YES 

YES 

Zero — Crossing 

Detect 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

Cycle Time (yttsec) 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

Instructions — Total 

51 

51 

51 

51 

59 

59 

59 

59 

Single Cycle & Byte 

49 

49 

49 

49 

52 

52 

52 

52 


Development Support 


Microcomputer 
Development Center 

YES 

YES 

YES 

YES 

YES 


YES 

YES 

Logic Analyzer 

YES 

YES 

YES 

YES 

YES 


j YES 

YES 

Hardware Emulator 

#2150 

#2150A 

#2150 

#2150A 

#2400 

i #2400A 1 

#2400 

#2400A 


S2000 Family Support 

The S2000 single-chip microcomputer family, unlike many 
microprocessors, does not leave the designer or industrial 
OEM uns.upported. The S2000 Family features a proven array 
of development aids: 


Microcomputer Development Center (MDC) — AMI’s MDC is 
a fully equipped, dual-floppy disk-based microcomputer 
development facility, complete with FDOS-II Floppy-Disk- 
Operating and File Management System. Controlled from its 
__ CRT terminal, MDC provides instant access to program and 
2 data files resident on removable diskettes. 

< 

Development Software — The MDC’s software includes self- 
diagnostics and a comprehensive Text Editor and PROM pro- 
grammer package that support S2000 software development. 
In addition, S2000 software includes a MACRO Assembler, 
Loader, and Instruction Simulator. 

Cross-Assemblers editor and simulator debug — Available on 
a major timesharing service. 

Logic Analylzer — The MDC-140 Logic Analyzer is an ad- 
vanced debug tool connected as a peripheral device of the 
AMI Microcomputer Development Center (MDC). Features 
include: 


— Captures 1024 Events of 40 Parallel Inputs 

— Captures Data Under Control of Programmable Start on 
Data Content 

— Delay of - 1024 to + 64K Clock Periods 

— Setup and Display of Captured Data Under Control of MDC 
Software 

— Display Format is User-Definable; Captured Data Can Be 
Displayed in a Mix of Hex, Octal, Binary, ASCII and Special 
Formats for Support of S6800, S6820, S2000, 8080, etc. 

— Four Clock Sources 

— Input Voltage Range = - 15 to -t- 15 volts 

— Adjustable Input Thresholds 

— Data-Dependent Output for Triggering an Oscilloscope 

SES-2150(A)/SES-2400(A) - The SES-2150/2400 Emulator 
boards are pin-for-pin substitutes for S2000 microcomputer 
family chips. The Emulator Boards use conventional UV 
erasable PROMs for program storage. 

In addition, a specialized module is used to provide emulation 
of the S2150A/S2400A high voltage vacuum fluorescent 
display drivers. 

Customer Assistance — AMI’s S2000 Family Applications 
Engineering Staff is readily available for consultation regard- 
ing any aspects of S2000 Family usage. The AMI staff is also 
available to discuss any special modifications to the S2000 for 
high volume applications. 
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S2000 Family Instruction Set Summary 

The S2000 and S2150 contain 51 instructions, all single Nearly all S2000/2150 instructions are common to the 
byte, with 49 that are single cycle. The S2200 and S2400 entire family, which allows the programmer to develop 
contain 59 instructions, of which 52 are single cycle and software expertise and easily move up the S2000 pro- 
single byte. duct line. 

Register Instructions 


S2000/2150 

S2200/2400 


LAI X 

LAI X 

X ACC, 0 < X < 15; (In S2000/2150 Select I and K Inputs also) 

LAB 

LAB 

BL^ACC 

LAE 

LAE 

E^ACC 

XAB 

XAB 

BL^ACC 

XABU 

XABU 

BU « ACC, (IN S2150, BITS 2, 1, AND 0; IN OTHERS, BITS 1 AND 0 ONLY) 

XAE 

XAE 

ACC--E 

LBE Y 

LBE Y 

Y--BU, E^BL, 0<Y<3 

LBZ Y 

LBZ Y 

Y^BU, O^BL, 0<Y<3 

LBF Y 


Y-BU, 15^BL, 0<Y<3 

LBEP Y , 


Y-^BU, E+ 1-BL, 0<Y<3 


SRB 

1-BA 


RRB 

0-BA 


LMDI X + 

X(6)-BA, X(5-4)-BU, X(3-0)^BL 


RAR 

ACC(I)-ACC(I-1), ACC (O)-CARRY, CARRY- ACC(3) 


XAK 

KSR-ACC 


LANG 

ACC - AR (3 - 0), RAM - AR(7 - 4) 


LNMA 

ACC-NR(3 - 0), RAM-NR (7 - 4), THEN NR-BIN 


MOD 

ACC - MOD(3 - 0), RAM - MOD(7 - 4) 


RBIN 

^ i 

BIN(3-0)-ACC; BIN(7-4)-RAM 

RAM instructions 


S2000/2150 

S2200/2400 


LAM Y* 

LAM Y* 

RAM-ACC, BU© Y-BU 

XC Y* 

XC Y* 

RAM-ACC, BU© Y-BU 

XCI Y* 

XCI Y* 

ACC -RAM, BL + l-BL, BU©Y-BU SKIP IF BL = 0 (AFTER 
INCREMENT) 

XCD Y* 

XCD Y* 

ACC-RAM, BL- 1-BL, BU©Y-BU SKIP IF BL = 0 (BEFORE 
DECREMENT) 

STM Z 

STM Z 

1-RAM BIT Z, 0<Z<3 

RSM Z 

RSM Z 

0-RAM BIT Z, 0<Z<3 


LMA 

ACC-RAM 


STMI Z + 

1-RAM BIT Z, 0<Z:<255, (RAM BANK 1) 


RSMI Z + 

0-RAM BIT Z, 0<Z<255, (RAM BANK 1) 

Input/Output Instructions 


S2000/2150 

S2200/2400 

I ^ . 

INP 

IND 

D3-D0-ACC, D7-D4-RAM 

OUT 

OUT 

ACC-D3-D0, RAM-D7-D4 (NOT LATCHED) 

DISN 

DISN 

ACC-SEGMENT DECODER- DISPLAY LATCH-D6-D0, 

CARRY -DISPLAY LATCH -D7 

DISB 

DISB 

ACC -DISPLAY LATCH -D3-D0, RAM -DISPLAY LATCH -D7-D4 

MVS 

MVS 

A-LINE MASTER STROBE LATCH -A LINES 

PSH 

PSH 

PRESET HIGH [BL]-MASTER STROBE LATCH 

PSL 

PSL 

PRESET LOW [BL]-MASTER STROBE LATCH 

EUR 


(EUROPEAN) SET 50/60Hz AND DISPLAY LATCH POLARITY 


INK 

K3-K0-ACC, K7-K4-RAM 


+ 8 bits in the second byte of an instruction. 

♦Assembled code contains complement of those arguments (the assembler does it automatically). 
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S2000/S2150 and S2200/S2400 Instruction Set Summary 


Program Control Instructions 


S2000/2150 

S2200/2400 


PP X* 

PP X* 

IF PREVIOUS INSTRUCTION = PP, X -* PPR (0 < X < 15) 

IF PREVIOUS INSTRUCTION = PP, X-PBR (0<X<7) 

JMP X 

JMP X 

JUMP TO LOCATION X, X - LR (0 < X < 15) 

EXCEPT IF PREVIOUS INSTRUCTION = PP 

JMS X 

JMS X 

JUMP TO SUBROUTINE AT X, LR + 1 -L STACK, PR-P STACK, 

X-LR, 15-PR EXCEPT IF PREVIOUS INSTRUCTION = PP 

RT 

RT 

L STACK-LR, P STACK --PR 

RTS ' 

RTS ^ 

L STACK-* LR, P STACK-PR, SKIP INSTR. 

NOP 

NOP 

NO OPERATION 


RTI 

RETURN FROM INTERRUPT, RESTORE REGISTERS 


TLU 

IF PREVIOUS INSTRUCTION WAS A PP, DO A TABLE LOOK-UP 
SEQUENCE: 

PC + 1 -STACK 

RAM-PC(3 - 0), ACC-PC(7 - 4), PPR(3 - 2)-PC(9 - 8) 

ROM(7-4)-RAM, ROM(3-0)-ACC 

STACK-PC. 

IF PREVIOUS INSTRUCTION WAS NOT A PP, DO AN INDEXED 
SUBROUTINE CALL: 

PC -Hi -STACK 

R AM - PC(3 - 0), ACC - PC(7 - 4) 


Skip Instructions (Skip 1 Non-PP Instruction) (RAM = Memory at BU,BL) 


S2000/2150 

S2200/2400 

szc 

SZC 

SKIP IF CARRY = 0 

SZM Z 

SZM Z 

SKIP IF RAM BIT Z = 0, 0<Z<3 

SZK 

SZK 

SKIP IF K BIT(S) = 0. (BIT(S) IN LAST LAI) 

SBE 

SBE '1 

SKIP IF BL = E 

SAM 

SAM 

SKIP IF ACC = RAM 

SZI 


SKIP IF I BIT(S) = 0. (BIT(S) IN LAST LAI) 

SOS 


SKIP IF SF = 1, 0-SF. {SF = ‘SECONDS’ FLAG OUTPUT OF -50/^60 



COUNTER) 

TFl 


SKIP IF FLAG 1 = 1 

TF2 


SKIP IF FLAG 2 = 1 


SZMI Z + 

SKIP IF RAM BIT = 0, (IN RAM BANK 1) 0 < Z < 255 


SKFL X + 

SKIP IF FLAG = 1 


Arithmetic and Logical Instructions 


S2000/2150 

S2200/2400 


ADCS 

ADCS 

RAM + ACC -H CARRY- ACC -h C, SKIP IF SUM < 15 

ADIS X 

ADIS X 

X + ACC- ACC, SKIP IF SUM < 15, CARRY UNALTERED 

ADD 

ADD 

ACC + RAM -ACC, CARRY UNALTERED 

AND 

AND 

ACC & RAM-ACC 

XOR 

XOR 

ACC ©RAM -ACC 

STC 

STC 

1- CARRY 

RSC 

RSC 

0-CARRY 

CMA 

CMA 

15- ACC- ACC (LOGICAL I’s COMPLEMENT ACC) 

SFl 


1-FLAG 1 

RFl 


0-FLAG 1 

SF2 


1-FLAG 2 

RF2 


0-FLAG2 


SFLG X + 

1-FLAG X 


RFLG X -H 

0-FLAG X 


+ 8 bits in the second byte of an instruction. 

•Assembled code contains complement of those arguments (assembler does it for you). 
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AMI S2000/21 50 Detailed Block Diagram 


ADDRESS/CONTROL LINES 
Aq. .11 ANDA 12 /RAMPOWER 


DATA/SEGMENT LINES 
(3 STATE) 

Oq . 3 D 4 . 7 


PROGRAM COUNTER 
BANK PAGE LOG. 


cc 

$2150 

0 

ROM 

0 

1.5Kx8 


S2000 

ROM 

1Kx8 


TOUCH KEY 
CONTROL SWITCH 

^12,4,8 ' 1 , 2 . 4 , 8 


S2150 

— 

RAM 


320 BITS 

a 

16x5x4 

s 

S2000 RAM 

a 

16x4x4 





Vgg - LOGIC 

Vfo O' Vdd = OUTPUT BUFFERS 
Vss- GROUND 

*S2150 - 11 BITS 
S2000 - 10 BITS 



S2000/S2150 Pin Configuration 




(GRD) Vgg 

1 

40 

□ D 3 

□2 c 

c 

2 

3 

39 

38 

:i D 4 

=> O5 

°0 C 

4 

37 

D bg 

ROMS n 

5 

36 

□ D 7 

Elrf c 

6 

35 

2 SYNC 

(P C. MSB) 2 C 

7 

34 

□ RUN 

All C 

8 

33 

^ Kb 

A10 c 

9 

32 

D K 4 

Ag i: 

10 

31 

:] K 2 

Ag c 

11 

30 

□Ki 

C 

12 

29 

□ Vgg (+9V) 

A 7 ^ 

13 

28 

□ I 3 AND TIMER 

Ae c 

14 

27 

D I4 

A5 c 

15 

26 

3I2 

A 4 c 

16 

25 

:3'i 

A3 c 

17 

24 

□ Kggp TOUCH CONTROL 

A 2 c 

18 

23 

D CLK* 

. A, c 

19 

22 

2 pOR 

(P.C. LSB) Aq c 

20 

21 

2 STATUS* 

*May be used for crystal input on S2150/2150A 
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Pin Descriptions — S2000/2150 


PIN NO. 


DESCRIPTION 

1 

Vss 

Most negative power-supply input. Typically grounded. 

29 

Vgg 

Most positive power-supply input. Typically + 9V. 

12 

Vdd (S2000) 
VpD (S2000A) 

Power supply input for all output buffers. Typically tied to Vgq or to a -i- 5V supply. 
Power supply input for HV drive. Typically -f- 32V 

4-2, 

40 - 36 

DO - D7 

D Lines for input and output. Output during instructions OUT, DISN, DISB. Input 
during INP. Float at reset time or after an MVS instruction; or if RUN pin is low; 
or after a PSL with BL = 14. Display Latch outputs (DISN, DISB) can be inverted 
using EUR. 

20 - 13 
11-7 

AO - A12 

A Lines for addressing and control. Changed by MVS as set up by PSH/PSL. 

When external program ROM is used, these lines output the contents of the 
Program Counter during the first half of each instruction cycle. 

5 1 

ROMS i 

i 

ROM source control. Tied to a logic 1 or 0 to indicate internal ROM only, or inter- 
nal plus external. Tied to SYNC to override Bank 0 with an external program, and 
to inverted SYNC to verify internal ROM contents. 

6 

EXT 

Active-low strobe output for D Lines. Generated by an OUT instruction during 
time T7.* 

35 

SYNC 

Synchronization output for external devices or for external ROM control. 
Continuous square wave, low in T1 and T3, high in T5 and T7.* fcLK ^ ^SYNC = 4 
for S2000. 8 for S2150. 

34 

RUN 

Run/Wait control for prototyping and single-step testing. Logic 1 to run, logic 0 to 
wait with D Lines floating. 

22 

FOR 

Power-On-Reset. Needs only an external capacitor, typically .05 microfarad. A pull- 
up to Vgg (15/iA nominal) is provided internally. 

23 

CLK 

On-chip oscillator connection. Runs at ~ 850kHz when connected to Vss through 
47pf and to Vgg through 30kfl on the S2000. Crystal control possible; consult AMI. 

21 

STATUS 

Monitors internal status for special designs. Logic 1 vs. logic 0 indicates: (during 
TD* D Lines floating or not floating; (T3) BL equal or not equal to 13 for multiplex 
control; (T5) Carry is 1 or 0; (T7) Next instruction will or won’t be skipped. On the 
S2150 a mask option allows use as a crystal oscillator pin. 

24 

KREF 

K Lines voltage comparator reference input. Typically -i- 3.0V, supplied by an 
external resistor divider. 

30 - 33 

Kl. K2 

K4, K8 

K Lines, tested by SZK instruction. Any combination of these lines, selected by 
the last executed LAI instruction, are gated into the signal input of the voltage 
comparator. Unselected K Lines are discharged to Vss* at 160/xA typical. 

25 - 28 

11, 12, 

14, 18 

I Lines, with internal pull-ups of lOO/xA nominal. Any combination of these lines, 
selected by the last executed LAI instruction (S2000, S2150), are gated into a 
common node tested by the SZI instruction. 18 also clocks a seconds timer whose 
output is tested using SOS. 


*T1 is the first quarter-cycle following the falling edge of the SYNC output, T3 is the second, T5 is the third, and T7 is the fourth. 
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S2000/2150 

Absolute Maximum Ratings (All voltages measured with respect to Vgs) 

Storage Temperature 

Operating Temperature : . . 

Operating Temperature (special request) 

Maximum Positive Voltage 

Maximum Negative Voltage 

Maximum Output Currents .* 

Idd Supply Current (depends on output loads) 

Total Average Power Dissipation 


- 55°C to + 125°C 

0°Cto +70°C 

...... -40°Cto +85°C 

+18V 

-0.3V 

(See “Conditions” below) 

+75mA 

+700mW 


7 


S2000/2150 

Electrical Characteristics 

(Vss = ov, Vgg = + 7.5V to + lO.OV, Vdd = 5V*, Ta = 0°C to + 70°C, fsvNC = 125kHz to 225kHz) 



Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

INPUTS 

Ki thru Kg 

Low Level 

0 


Kref -0.5 

1 

1 

V ! 

2.8 < Kref < 3.2V 


High Level 

Kref + (J-5 


Vgg 

V 


INPUTS 

Ii thru Ig, POR 
Schmitt-trigger 

Low Level 

0 


1.7 

V 

(Note 1) 

■ ! 

High Level 

5.3 


Vgg I 

V 


INPUTS 

1 

ROMs, RUN 

Low Level 

0 


0.8 

V 



High Level 

3.5 


Vgg 



INPUTS 

Do thru D 7 

Low Level 

0 


0.8 

V 



High Level — Program 

5.0 


Vgg 

V 



High Level — Data 

3.5 


Vgg 

V 


OUTPUTS 

Ao thru A 3 

High Level 

3.5 


♦Vdd 

V 

I = - 5mA^* 


Low Level 

0 


0.8 

V 

1= -i-25mA** 

OUTPUTS 

A 4 thru Ai 2 

EXT, SYNC, & S 

High Level 

3.5 


♦Vdd 

V 

1 

i 

I = - 5mA** 


Low Level 

0 


0.6 

V 

I = + 5mA** 

OUTPUTS 

Do thru D 7 

High Level 

3.5 


♦Vdd 

V 

I = - 5mA** 


Low Level 

0 



V 

1= +12mA** 

Igg 

Supply Current 


28 

50 

mA 


ARAM 

RAM “Keep Alive” 


20 


p,A/Bit 

Vram = 4.0V 




30 


^A/Bit 

Vram = 9.0V 


NOTE 1: There is an internal pull-up of 100^ nominal (15jiA nominal on FOR) from each of these inputs to Vqq. 
•Vqd may be connected to Vqq if single power supply operation is desired. 

**At Vgg^S-SVDC 
A Available only on S2150/S2150A. 
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S2000A/S2150A 

Preliminary Electrical Specifications 

Absolute Maximum Ratings (All voltages measured with respect to Vss) 

Storage Temperature 

Operating Temperature 

Operating Temperature (special request) 

Maximum Positive Voltage, VpD. A 0 -A 4 , D 0 -D 7 

All other pins 

Maximum Negative Voltage, any pin 

Maximum Output Currents 

Source Current, any pin 

Total Average Power Dissipation 

Rate of Rise of Vfd 

Maximum Voltage at Vfd with respect to Vqd 


... -55°Cto +125°C 

0°C to + 70°C 

. ... -40°Cto +85°C 

+33V 

+18V 

-0.3V 

(See Conditions below) 

- 10mA 

+700mW 

1.6V/msec. 

+22V 


S2000A/S2150A 

Electrical Characteristics — Specifications noted only for parameters which change from the S2000/2150 to the 
S2000A/2150A. 

(Vss = OV, Vgg = 7.5 to lO.OV, Vfd = Vgg + 22V, Ta = 0°C to + 70°C. fsvNC = 125kHz to 225kHz) 



Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

OUTPUTS 

Do thru D 7 , Aq thru A 4 
High Level 

-3.5 



mA 

VouT = Vfd - 6 V** 


Low Level 



0.6 

V 

I = 250^A** 

OUTPUTS 

1 

As thru Ai 2 , ext, 

SYNC, & STATUS 

High Level 

3.5 



V 

I = - 5mA** 


Low Level 


, 

0.6 

V ' 

I = + 5mA** 

Igg 

Supply Current 


28 

50 

mA 

No Loads 


NOTE 1: The output buffers for lines A 5 -A 12 are supplied from Vqq. 

NOTE 2: The high voltage parts, when biased with normal Ypp, are not TTL-compatible; when using external program ROM, it 
is necessary to interpose buffers. 

NOTE 3; When applying power, Vp^ must rise with or after Vqq at a rate not to exceed 1.6V/msec. 

**At Vgg^8-5VDC 


< 
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S2200/2400 Block Diagram 

For applications such as pulse width measurement, in- Another register, the MOD Register, controls the selec- 
terval timing and event counting, the S2200/2400 has an tion of inputs and outputs for the Programmable Counter/ 


8-bit binary down-counter which counts 256 distinct 
states. The number of states (1 to 256) is controlled by 
tjie (Modulo ) N Register. 


Timer, as well as the Display Latch output polarity and 
the voltage comparator’s nonin verting-input source. 
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S2200/2400 

Absolute Maximum Ratings (All voltages measured with respect to Vss) 



Storage Temperature 

Operating Temperature 

Operating Temperature (special request) 

Maximum Positive Voltage 

Maximum Negative Voltage 

Maximum Output Currents 

Idd Supply Current (depends upon output loads) 
Total Maximum Power Dissipation 


. . - 55°C to + 125°C 
...... 0°C to +70°C 

... -40°Cto +85°C 

+18V 

-0.3V 

(See Conditions p. 12) 

+ 75mA 

+ 700mW 


Electrical Characteristics 

(Vss = OV, Vgg = + 7.5V to + lO.OV; Vdd = + 5V*, Ta = 0°C to + 70°C, fsYNC = 125kHz to 225kHz) 



Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

INPUTS 

Ko thru K 7 




■■ 

For Touch- 


Low Level 

0 


Kref - 0.5 

Bfl 

Control and 


High Level 

Kref + 0-5 


Vgg 

m 

Keyswitch 

Inputs 

INPUT 

Kref 

0 

' 

2/3 Vgg 

V 


INPUTS 

Ko thru K 7 





For A/D 


For A/D Conversion 

0 


2/3 Vgg 

V 

Conversion 


Logic Low Level 



0.8 

V 

As Logic Inputs 


Logic High Level 

3.5 



V 


INPUT 

POR 







Low Level (POR Reset) 

0 


1.0 

V 



High Level 

Power Fail 

1/2 Vgg 


Vgg 

1 

V 



— No Interrupt 



Vgg 

V 



— Interrupt 

Vgg + 1 I 



V 


INPUTS 

ROMs, RUN 





(Note 1) 


Low Level 

0 


0.8 

V 



High Level 

3.5 


Vgg 

V 


INPUTS 

Do thru D 7 







Low Level 

0 


0.8 

V 



High Level 

4.5 


Vgg 

V 


OUTPUTS 

Ao thru A 3 







High Level 

3.5 


♦Vdd 

V 

I = - 5mA’''* 


Low Level 

0 


0.8 

V 

I = -f- 25mA** 

OUTPUTS 

A 4 thru Ai 2 

EXT, SYNC, & S 







High Level 

3.5 


♦Vdd 

V 

I = - 5mA** 


Low Level 

0 


0.6 

V 

I = - 1 - 5mA** 

OUTPUTS 

Do thru D 7 







High Level 

3.5 


■EH 

V 

I = - 5mA** 


Low Level 

0 



V 

1= -hl2mA** 

Igg 

Supply Current 


28 


mA 


Iram 

RAM “Keep Alive” 
Current 


20 

■■ 

jiiA/Bit 

Vram = 4.0V 


♦Vd 0 may be connected to V^q if single power supply operation is desired. 

**At Vgg2:8.5VDC 

Note 1; There is an internal pullup of 100/iA nominal from each of these inputs to Vqq. 
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S220DA/S2400A Preliminary Electrical Specifications 

Absolute Maximum Ratings (All voltages measured with respect to Vss) 


Storage Temperature - 55°C to + 125°C 

Operating Temperature 0°C to + 70°C 

Operating Temperature (special request) -40°Cto+85°C 

Maximum Positive Voltage, Vfd.Ao-A 4 ,Do-D 7 +33V 

All other pins + 18V 

Maximum Negative Voltage - 0.3V 

Maximum Output Currents (See Conditions below) 

Source Current, any pin .^ - 10mA 

Total Average Power Dissipation , + 700m W 

Rate of Rise of Vfd 1.6V/msec. 


Electrical Characteristics — Specifications noted only for parameters which change from the S2200/2400 to the 
S2200A/2400A 

(Vss = OV, Vgg = 7.5 + lO.OV, Vfd = Vgg + 22V, Ta = 0°C to + 70°C. fsvNC = 125kHz to 2^5kHz) 



Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

OUTPUTS 

Do thru 1 ) 7 , Aq thru A 4 







High Level 

-3.5 



mA 

VouT = Vfd - 6 V** 


Low Level 

, 


0.6 

V 

I = 250/iA** 

OUTPUTS 

A 5 thru Ai 2 , ext. 







SYNC, & STATUS 







High Level 

3.5 



V 

I = - 5mA** 


Low Level 



0.6 

V 

I = + 5mA** 

Igg 

Supply Current 


28 

50 

mA 

No Loads 


••At VgG2:8.5VDC 

NOTE 1: The output buffers for lines A 5 -A 12 are supplied from Vqq. 

NOTE 2: The high voltage parts, when biased with normal Vp£j. are not TTL-compatible; when using external program ROM, it is necessary 
to interpose buffers. 

NOTE 3: When applying power, VpD must rise with or after Vqq at a rate not to exceed 1.6V/msec. 


S2200A Typical Microwave/Standard Oven Application 
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S6800 Systems Family Description 


S6800 Microcomputer Systems 
The AMI S6800 

The AMI S6800 Microprocessing Family hardware 
includes a microprocessor, ROM and RAM mem- 
ories, and data input/output circuits. These com- 
ponents may be assembled in a building block 
manner into a very simple microcomputer system 
or into any of progressively more complex sys- 
tems, which can be used in many general or special 
purpose applications. The important feature of 
the S6800 family is that within any system all 
components are directly compatible in signal func- 
tions, circuit performance characteristics, and logic 
levels. All operate on a single +5V power supply. 

It remains to the user to integrate the microcom- 
puter into his own large system and to program it 
for a specific task. The task may be either simple 
or complex and either general in purpose or high- 
ly specialized for one application. 

To facilitate system design and programming, AMI 
will provide a comprehensive set of reference 
documents, design and programming aids, a pro- 
gram library, and other applications support. For 
example, AMI will make available a comprehensive 
hardware and software reference manual, a S6800 
program assembler, and a simulator. Such design 
and programming support is a continuing and ex- 
panding effort at AMI. 


Another important advantage that the S6800/ 
S68A00/S68B00 has to offer in comparison with 
any other microcomputer system is input/output 
versatility. In any computer system, large or small, 
the CPU internal functions are determined by its 
architecture and the user usually has little oppor- 
tunity or need to alter them. On the other hand, 
the I/O configuration is almost always determined 
by the user and subject to change as peripherals 
are added or other system alternations are intro- 
duced. 

S68A10/S68B10 - 1024 Bit (128x8) Static 
Read/Write Memory 

The S68A10 and S68B10 are static Read/Write 
memories designed and organized to be compatible 
with the S68A00 and S68B00 microprocessors. 
Interfacing to the S68A10 and S68B10 consists 
of an 8-bit bi-directional data bus, seven address 
lines, a single Read/Write control line, and six 
chip enable lines, four negative and two positive. 

For ease of use, the S68A10 and S68B10 are 
totally static memories requiring no clocks or cell 
refresh. The S68A10 and S68B10 are fabricated 
with N-channel silicon gate depletion load tech- 
nology to be fully DTL/TTL compatible with only 
a single +5V power supply required. The data, ad- 
dress and control line organization and functions 
of the S68A10 and S68B10 match those of the 
MPU. 


S6800 — 8-Bit Microprocessor 

The S6800/S68A00/S68B00 is an 8-bit parallel 
processor with the ability to address up to 65K 
bytes of memory and execute instructions in two 
microseconds. It is manufactured using N-channel 
— MOS technology and operates on a single +5V 
^ power supply. All inputs and outputs are TTL 
compatible. The MPU has six internal registers, 
four types of vectored interrupts and 72 basic 
instructions. The basic instructions can be used in 
different addressing modes to save instruction 
execution time and memory space. 


S68A21/S68B21 — Peripheral Interface Adapter 
(PIA) 

The S68A21/S68B21 are peripheral interface 
adapters that provide the univeral means of inter- 
facing peripheral equipment to the S68A00 and 
S68B00 Microprocessing Units (MPU). These 
devices are capable of interfacing the MPU to 
peripheral through two 8-bit bi-directional pe- 
ripheral data buses and four control lines. No ex- 
ternal logic is required for interfacing to most 
peripheral devices. 
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S6800 Systems Family Description 


The functional configuration of the PIA is pro- 
grammed by the MPU during system initialization. 
Each of the peripheral data lines can be pro- 
grammed to act as an input or output, and each 
of the four control/interrupt lines may be pro- 
grammed for one of several control modes. This 
allows a high degree of flexibility in the overall 
operation of the interface. 

The PIA interfaces to the S68A00/S68B00 MPUs 
with an 8-bit bi-directional data bus, three chip 
select lines, two register select lines, two interrupt 
request lines, read/write line, enable line and reset 
line. These signals in conjunction with the S68A00/ 
S68B00 VMA output permit the MPU to have 
complete control over the PIA. VMA may be util- 
ized to gate the input signals to the PIA. 

S6831/A/B/C - 16,384 Bit (2048x8) 

Read Only Memory 

The S6831/A/B/C is a 16,384-bit Read Only Mem- 
ory organized 2K words by 8 bits. This ROM has 
been designed to supply large bit storage, high per- 
formance memory for microprocessors and other 
demanding applications with simple interface re- 
quirements. The device will operate from a single 
+5V power supply and is manufactured with N- 
channel silicon gate depletion load technology. 
This device is available in all common high-density 
ROM pinouts. 

S6834 - 4096 Bit (512x8) Erasable and 
Electrically Reprogrammable ROM 

The S6834 is a high-speed, static, 512x8 bit, eras- 
able and electrically programmable read only 
memory designed for use in bus-organized sys- 
tems. Both input and output are TTL compatible 
during both read and write modes. Packaged in a 
24-pin hermetically sealed dual in-line package, 
the bit pattern can be erased by exposing the chip 
to an ultra-violet light source through the trans- 
parent lid, after which a new pattern can be writ- 
ten. The device has +5V and -12V power supplies 
and is processed using a mature P-channel process. 


S68A50/S68B50 — Asynchronous Communication 
Interface Adapter (ACIA) 

The S68A50/S68B50 Asynchronous Communica- 
tion Adapter (ACIA) provides the data formatting 
and control to interface serial asynchronous data 
communications to bus organized systems such as 
the S68A00/S68B00 Microprocessing Units. 

The S68A50/S68B50 includes select enable, read/ 
write, interrupt and bus interface logic to allow 
data transfer over an 8-bit bi-directional data bus. 
The parallel data of the bus system is serially trans- 
mitted and received by the asynchronous data in- 
terface, with proper formatting and error check- 
ing. The functional configuration of the ACIA is 
programmed via the data bus during system in- 
itialization. Word lengths, clock division ratios 
and transmit control through the Request-to-Send 
output may be programmed. For modem opera- 
tion three control lines are provided. 


In a basic system built with the S6800 components 
the S6800/S68A00/S68B00 Microprocessor is sup- 
ported by over IK bytes of memory and controls 
one input/output interface circuit. The 1024-byte 
ROM is used to store the operating program, the 
128-byte RAM provides working storage for the 
MPU, and the Peripheral Interface Adapter (PIA) 
provides two independently programmable 8-bit 
input/output ports for communicating with two 
peripheral devices. 

The S6800 system is bus oriented. Eight lines ^ 
from the data bus and 16 more lines make up the 
address bus. The MPU controls the bus and all 
other devices — the memories and the PIA — 
attach to the busses and wait for instructions from 
the MPU to supply or receive data. 


Basic S6800 Microcomputer System 
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AMI. S6800 Systems Family Description 


The basic system is a complete microcomputer, 
which can be used for a large variety of applica- 
tions. It is simple but versatile, because it can be 
easily reprogrammed by changing the ROM. The 
user must provide only the two-phase clock signal 
source, a power-up/restart circuit, and a single 
+5V power supply to complete the hardware. 


Expanding the S6800 System 

The basic system can be altered or expanded in 
many different ways. For example, the S68A50/ 
S68B50 Asynchronous Communication Interface 
Adapter (ACIA) can be substituted for the PIA, 
to enable the microcomputer to interface with a 
telecommunications modem. Or, additional mem- 
ory can be added — either RAM or ROM — to ex- 
pand the processing capability of the MPU. In 
general, the system can be expanded in a modular 
manner, by adding onto the bus as many as ten 
devices out of the S6800 family. These can be 
any combination of memory or input/output in- 
terface circuits. In this manner a system of nearly 
any complexity and configuration can be assem- 
bled. (Systems with more than ten devices on the 
bus require the addition of address and data bus 
buffers to operate at full speed.) 

By building a microcomputer from the S6800 
family of devices, advantage is taken of the com- 
patibility of the devices. They all conform to the 
bus discipline, all are compatible in load levels, 
and the entire system runs on a common system 
clock. In effect you eliminate most all circuit de- 
sign, save for the simple clock and power-up/re- 
start circuits. Because you are dealing with only 
a small number of integrated circuits, circuit lay- 
out is simple and the entire microcomputer can 
be located on a single circuit card. 


but you will find the S6800 MPU easy to work 
with. It has features that allow it to be used in 
many different systems. For example, by using 
the Halt, Three-State Control, and Data Bus En- 
able lines, you can easily design a direct memory 
access system in which either the MPU or a peri- 
pheral device can read or write into the RAM and 
utilize the bus on a priority basis. You can also 
design a multiprocessor system in which several 
MPUs can be attached to the same bus and share 
processing assignments as well as memory space. 


S6800 Input/Output 

One of the most important advantages that any 
S6800 system has to offer is its input/output ver- 
satility. 

In a S6800 system the MPU relegates most of the 
I/O control to such I/O interfaces as the PIA or 
ACIA. Each of these circuits is programmable and 
can interface with peripheral devices without di- 
rectly involving the MPU. For example, the MPU 
can preprogram a PIA to either output data to the 
MPU or to receive it. Thereafter, the PIA circuits 
assume all functions of interfacing with the periph- 
erals and the MPU never has to look at the inter- 
face until service is required. It must service inter- 
rupts from the PIA, but never needs to wait for 
input data to become available or for output data 
to be accepted. This relieves the MPU of its I/O 
functions, makes it more efficient in its primary 
task of data processing, and significantly increases 
system throughput. 

The I/O interfaces and memory are both located 
in the same address space with the S6800 system. 
The MPU can access any I/O device the same as a 
memory location — with address lines, instead of 
separate I/O control lines. Therefore, it can manip- 
ulate data in the I/O interface registers with the 
same programmed instructions as it uses for mem- 
ory locations. This adds flexibility and increases 
system efficiency. 


In some special purpose applications you may need 
to attach your own interface devices to the bus. 
As a result, more circuit design will be required. 


®IC MASTER 1979 


AlWi. S 6800 Systems Family Description 


The S6800 Instruction Set complements the above 
I/O addressing capability with specific instructions 
that can be used to access memory as well as I/O 
circuit registers and perform directly various man- 
ipulations on the data. 


S6800 Instruction Set 

The S6800 MPU has a set of 72 basic instructions. 
These include binary and decimal arithmetic func- 
tions as well as logical, shift, rotate, load, store, 
branch, interrupt, and stack manipulation func- 
tions. Most of the instructions have several varia- 
tions and most can be used with several memory 
addressing modes. The total complex of instruc- 
tions available to the programmer is actually 197. 

An instruction can be from one to three bytes long, 
depending on the addressing mode used with the 
instruction. The first byte always contains the 
operation code, which designates the kind of op- 
eration the MPU will perform. In single byte in- 
structions no memory address is required, because 
the operation is performed on one of the internal 
MPU registers. In multiple byte instructions the 
second and third byte can be the operand, or a 
memory address for the operand. 

A noteworthy feature of the S6800 MPU is that 
some of the instructions can operate directly on 
any memory location. In other computer systems 
it is common that the processor fetches an operand 
from memory, stores it in the accumulator, then 
executes the operation in the ALU and finally 
writes the result back into the memory. The S6800 
is able to accomplish the same with only a single 
instruction, because it operates with any external 
location in the same manner as with an internal 
register. For example, it can directly increment or 
decrement the contents of a memory location. 
Because the MPU addresses I/O devices just like 
a memory location, it can do the same with regis- 


ters inside the PIA or ACIA. The ASL, ASR, LSR, 
and ROL are other examples of instructions which 
operate in this manner. 


MPU Registers 

Accumulators A and B — Two separate 8-bit ac- 
cumulators that are used to hold operands and re- 
sults of operations in the ALU. 

Index Register — A 16-bit register used for memory 
address storage in Indexed Addressing operations. 

Program Counter — A 16-bit register that holds the 
current program instruction address. Once the in- 
itial program starting address is loaded into the 
program counter, it is incremented under control 
of the MPU hardware. 

Stack Pointer — A 16-bit register used for storage 
of the next available location in an external push- 
down/pop-up stack. 

Condition Code Register — An 8-bit register that 
stores certain results of operations in the ALU. 
These bits are used as testable conditions for the 
conditional branch instructions. In addition, one 
bit position stores the interrupt mask bit and the 
two high order bits are unused. 


External Stack — The MPU uses a push-down/pop- 
up stack that can be located anywhere in RAM and 
be of any convenient size. It is accessed with the ^ 
stack pointer address and has several uses. First, it 2 
always stores the MPU register contents following ^ 
an interrupt and return addresses during subrou- 
tine execution. Second, it can also be used by the 
programmer to store data during program execu- 
tion. 


Memory Register 
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S6800/S68A00/S68B00 


8-BIT 

MICROPROCESSOR 


vcc 

GND 

GND 


RESET 

NMt 

'M 



TSC A15 AM A13 A12 All AlO A9 A8 A7 A6 A5 A4 A3 A2 A1 AO 


BLOCK DIAGRAM 










DBE 

GND 

— 


40 

— 

RESET 


HALT 

— 

2 


39 

— 

TSC 

00 

01 

— 

3 


38 

— 


D’. 



4 


37 

— 

02 

D2 

VMA 

— 

5 


36 

— 

OBE 

D3 

NMI 

— 

6 


35 

— 


04 

BA 

— 

7 


34 

— 

R/W 

D5 

^CC 

— 

8 


33 

— 

DO 

D6 

AO 

— 

9 

S6800 

32 



D1 

07 

A1 

— 

10 

S68A00 

31 



D2 


A2 

— 

11 

S68B00 

30 

— 

D3 


A3 

— 

12 


29 

— 

D4 


A4 

— 

13 


28 

— 

D5 


A5 

— 

14 


27 

— 

D6 


A6 

— 

15 


26 

— 

D7 


A7 

— 

16 


25 

— 

A15 


AS 

— 

17 


24 

— 

A 14 


A9 

— 

18 


23 

— 

A13 


A10 

— 

19 


22 

— 

A12 


All 

— 

20 


21 

— 

GND 


PIN CONFIGURATION 


FEATURES 


• 

Eight-Bit Parallel Processing 

• 

Separate Non-Maskable Interrupt — Internal 

• 

Bi-Directional Data Bus 


Registers Saved in Stack 

• 

Sixteen-Bit Address Bus — 65536 Bytes 
of Addressing 

• 

Six Internal Registers — Two Accumulators, 
Index Register, Program Counter, Stack Pointer 

• 

72 Instructions - Variable Length 


and Condition Code Register 

• 

Seyen Addressing Modes — Direct, Relative, 
Immediate, Indexed, Extended, Implied and 

• 

Direct Memory Access (DMA) and Multiple 
Processor Capability 


Accumulator 

• 

Clock Rates - S6800 - 1 .0 MHz 

• 

Variable Length Stack 


S68A00 - 1 .5 MHz 

• 

Vectored Restart 


S68B00-2.0MHZ 

• 

2 Microsecond Instruction Execution 

• 

Simple Bus Interface Without TTL 

• 

Maskable Interrupt Vector 

• 

Halt and Single Instruction Execution Capability 


ADVANCED PRODUCT DESCRIPTION 
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9 


S6800^S68A00/S68B00 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage Vcc 


Operating Temperature Range Ta 

0®C to + 70“C 

Input Voltage Vin 

-0.3 to + 7.0V 

Industrial Temperature Range 

-40*Cto+8?^ 



Military Temperature Range 

-55°Cto+125*C 



Storage Temperature Range Tstg 

-SS^Cto + lSO^C 


ELECTRICAL CHARACTERISTICS 

(Vcc ■ 5 .OV, ± S%, Vss ** 0, Ta unless otherwise noted.) 


SYMBOL 

CHARAaERISTICS 

MIN 

TYP 

MAX 

UNIT 

VIH 

Input High Voltage (Normal Operating Levels) Logic 

Vss + 2.0 

- 

Vcc 

Vdc 

ViHC 



Vcc - 0.6 

- 

Vcc + 0.3 


ViL 

Input Low Voltage (Normal Operating Levels) Logic 



Vss + 0.8 

Vdc 

ViLC 


01,02 



Vss + 0.4 


IlN 

Input Leakage Current 





juAdc 


1 (Yin = 0 to 5 .25V, Vcc = Max) 

Logic* 

- 

1.0 

2.5 



(ViN = 0 to 5 .25V, Vcc = 0.0V) 

01,02 

- 

- 

100 


ITSI 

Three-State (Off State) Input Current 

D0-D7 

— 

2.0 

10 

juAdc 


ViN = 0.4 to 2.4V, Vcc ” Max 

AO- A15,R/W 

- 

- 

100 


VOH 

Output High Voltage 





■Vdc 


(ILOAD = - 205iLiAdc, Vcc = Min) 

D0-D7 

Vss + 2.4 

- 

- 



, (ILOAD = - 145AtAdc, \qq = Min) 

AO- A15, 







R/W,VMA 

Vss + 2.4 

- 

- 



(ILOAD = - lOOjuAdc, Vcc = Min) 

BA 

Vss + 2.4 




VOL 

Output Low Voltage 


- 


Vss + 0.4 

Vdc 


(IlOAD = 1 •6mAdc, Vcc = Min) 






pd 

Power Dissipation 

- 

0.5 

1.0 

W 

CiN 

Capacitance 





pF 


(ViN = 0, Ta = 25°C, f = 1 .0 MHz) 

01 

- 

- 

35 




02 

— 

- 

70 




D0-D7 

— 

10 

12.5 




Logic Inputs 

- 

6.5 

10 


COUT 

AO 

- A15, R/W, VMA 

- 

- 

12 

pF 

f 

Frequency of Operation 

S68A00 

0.1 


1.5 

MHz 



S68B00 

0.1 

- 

2.0 



Clock Timing (Figure 1 ) 

S68A00 

0.666 

- 



tCYC 

Cycle Time 

S68B00 

0.50 

1 

- 


MS 

PW0H 

Clock Pulse Width 

01,02 -S68A00 

230 

- 


ns 


Measured at Vqc - 0.6V 

01,02 -S68B00 

180 

- 



tUT 

Total 01 and 02 Up Time 

S68A00 

600 

— 


ns 



S68B00 

440 

- 



t0r. t0f 


Rise and Fall Times 

5.0 

- 

100 

ns 


Measured between Vss + 0.4 and Vcc ~ 

0.6 





td 

Delay Time or Clock separation 

0 

- 

9100 

ns 


Measured at Vqv Vss + 0.6V 







*Except IRQ and NMI , which require K^pullup load resistor for wire-OR capability at optimum operation. 
^Capacitances are periodically sampled rather than 100% tested. 
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AIMI 


S6800/S68A00/S68B00 


READ/WRITE TIMING 




S6800 

S68A00 

S68B00 


Symbol 

Parameter 

Min. 

Typ. 

Mu. 

Min. 

Typ. 

Max. I 

Min. 

Typ. 

1 Max. 

Units 

^AD 

Address Delay 






■■ 



■■ 

ns 


C = 90pF 


100 

300 



mm 



mm 



C = 30pF 









B9 


^ACC 

Peripheral Read Access Time 
^AC = tux “ ^tAD + toSB^ 

■ 


575 

1 


360 



250 

j 

ns 

toSR 

Data Setup Time (Read) 

100 



60 



40 



ns 


Input Data Hold Time 

10 

30 


10 



10 



ns 


Output Data Hold Time 

10 

25 


10 

25 


10 

25 


ns 

Uh 

Address Hold Time 
(Address, R/W, VMA) 




10 

75 


10 

1 u 


ns 

^EH 

Enable High Time for 

DBE Input 

470 



280 



220 



ns 

<^DDW 

Data Delay Time (Write) 





165 

200 



160 

ns 


Processor Controls 











*^PCS 

Processor Control 

Setup Time 



200 

200 



200 



ns 

tpCr* *'PCf 

Processor Control 

Rise and Fall Time 






100 



100 

ns 

tfiA 

Bus Available Delay 






270 



270 

ns 

^•TSE 

Three-State Enable 



1 



40 



40 

ns 

tisD 

Three-State Delay 






270 



270 

ns 

toSE 

Data Bus Enable Down 

Time During 01 Up Time 




150 



70 



ns 

toBEr’ 

Data Bus Enable 






25 



25 

ns 

^DBEf 

Rise and Fall Times 












< 



VU2S 


Measurement point for 0l and ip2 are shown below. 
Other measurements are the same as for MC6800. 



FIGURE 2 READ/WRITE TIMING WAVEFORM 

877235 
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S6800/S68A00/S68B00 


DATA FROM 
MEMORY OR ■ 
PERIPHERALS 





READ DATA FROM MEMORY OR PERIPHERALS 





MICROPROCESSOR 


AiHl 


S6801 


Features 

■ Expanded S6800 instruction set 

■ Object code compatible with S6800 

■ Single chip or expandable to 65K words. 

■ 2K bytes of ROM 

■ 128 bytes of RAM (64 bytes retainable) 

■ 31 parallel I/O lines 

■ Internal Clock/Divide-by-Four mask option 
(S6801) 

■ External Clock/Divide-by-One mask option 
(S6801E) 

■ TTL compatible inputs and outputs 


MICROCOMPUTER 
UNIT (MCU)* 

General Description 

The S6801 MCU is an 8-bit microcomputer system 
which is expandable, using the S6800 microprocessor 
family. The S6801 MCU is object code compatible with 
the S6800 instruction set with improved execution 
times of key instructions plus several new 16-bit and 
8-bit instructions. The S6801 MCU can operate single 
chip or be expanded to 65K words. The S6801 MCU is 
TTL compatible and requires one -t- 5,0 volt power sup- 
ply. The S6801 MCU has 2K bytes of ROM and 128 
bytes of RAM on board. In addition, the S6801 MCU 
has on board serial and parallel I/O and three 16 stage 
timer function. 

♦Availahic Ist QuarltT 1979 


■ Interrupt capability 

■ Hardware Multiply 


Block Diagram 
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Al/lllL^ S6802 

MICROPROCESSOR 
WITH CLOCK AND RAM 


Features 

□ On-Chip Clock Circuit 

□ 128 X 8 Bit On-Chip RAM 

□ 32 Bytes of RAM Are Retainable 

□ Software-Compatible with the S6800 

□ Expandable to 65K Words 

□ Standard TTL-Compatible Inputs and Outputs 

□ 8-Bit Word Size 

□ 16-Bit Memory Addressing 

□ Interrupt Capability 


General Description 

The S6802 is a monolithic 8-bit microprocessor that 
contains all the registers and accumulators of the 
present S6800 plus an internal clock oscillator and 
driver on the same chip. In addition, the S6802 has 
128 bytes of RAM on board located at hex addresses 
0000 to 007 F. The first 32 bytes of RAM, at hex 
addresses 0000 to 001 F, may be retained in a low 
power mode by utilizing Vcc standby, thus facilita- 
ting memory retention during a power-down situation. 

The S6802 is completely software compatible with the 
S6800 as well as the entire S6800 family of parts. 
Hence, the S6802 is expandable to 65K words. When 
the S6802 is interfaced with the S6846 ROM — I/O — 
Timer chip, as shown in the Block Diagram below, a 
basic 2-chip microcomputer system is realized. 


Typical Microcomputer Block Diagram 


COUNTER/ 
TIMER 1/0 

RESET 


PARALLEL 

1/0 


CONTROL 



BLOCK DIAGRAM OF A TYPICAL COST EFFECTIVE MICROCOMPUTER. THE MPU IS THE CENTER OF THE MICROCOMPUTER SYSTEM AND IS 
SHOWN IN A MINIMUM SYSTEM INTERFACING WITH A ROM COMBINATION CHIP, IT IS NOT INTENDED THAT THIS SYSTEM BE LIMITED TO 
THIS FUNCTION BUT THAT IT BE EXPANDABLE WITH OTHER PARTS IN THE S6800 MICROCOMPUTER FAMILY. 



This is advance information and specifications are subject to change without notice 


ADVANCED PRODUCT DESCRIPTION 
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MICROPROCESSOR 


AUl 


S6802 


Absolute Maximum Ratings 


Supply Voltage . -0.3V to + 7.0V 

Input Voltage -0.3V to + 7.0V 

Operating Temperature Range 0°C to + 70° C 

Storage Temperature Range , . . -55°C to + 150° C 

Thermal Resistance 70°CAV 


*COMMENT: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This 
is a stress rating only and functional operation of the device at these or any other condition above those indicated in the opera- 
tional sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 


D.C, Electrical Characteristics (Vcc = 5.0V ± 5%, Vss = 0, Ta = 0°C to +70°C unless otherwise noted.) 


Symbol 

Parameter 

Min. 

Typ. 

! 

Max. 

Unit 

ViH 

Input High Voltage 

Logic, EXtal 

Reset 

Vss +2.0 
Vss +4.0 

■ 


V 

ViL 

Input Leakage Voltage 

Logic, EXtal, Reset 

Vss - 0.3 

— 

Vss.+ 0.8 

1 V 

IlN 

Input Leakage Current 
(ViN = 0 to 5.25V, Vcc “ Max) 

Logic* 

“ 

1.0 

2.5 

mA 

VoH 

Output High Voltage 





V 


(Iload = “ 205pA, Vcc = Min) 

DO - D7 

Vss +2.4 

— 

— 

V 


(Iload = ■ 145m A, Vcc = Min) 

A0-A15, R/W, VMA,E 

Vss +2.4 

— 

— ■ 

V 


(Iload = “ lOOpA, Vcc ~ Min) 

BA 

Vss +2.4 

— 

— 

V 

VoL 

Output Low Voltage 
(Iload = 1.6mA, Vcc Min) 


m 

Vss + 0.4 

V 

Pd** 

Power Dissipation 

— 


1.2 

w 

CiN 

Capacitance it 

(ViN = 0,TA=25°C,f=1.0MHz 

DO - D7 



10 

12.5 

pF 



Logic Inputs, EXtal 

— 

6.5 

10 


Gout 


AO - A15, R/W, VMA 

— 

— 

12 

pF 


Clock Timing (Vcc “ 5.0V ± 5%, Vss = 0, Ta = 0°C to +70°C unless otherwise noted) 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

f 

Frequency of Operation Input Clock-=-4 

0.1 

n 

1.0 

MHz 

fxtal 

Crystal Frequency 

1.0 


4.0 


tCYC 

Cycle Time 

1.0 

— 

10 

MS 


Clock Pulse Width 

Measured at 2.4V 

450 

— 

4500 

ns 

t^ 

Fall Time 

Measured between Vss + 0.4V and Vss -2.4V 


■ 

25 

ns 


♦Except IRQ and NMI, which require 3Kl2 pullup load resistors for wire-OR capability at optimum operation. Does not include 
EXtal and Xtal, which are crystal inputs. 

**In power-down mode, maximum power dissipation is less than 40mW. 

^Capacitances are periodically sampled rather than 100% tested. 
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S68Q2 


Read/Write Timing (Figures 1 through 5; Load Circuit of Figure 3). 

(Vcc = 5.0V ± 5%, Vss = 0, Ta = 0°C to + 70° C unless otherwise noted.) 



Parameters 


Address Delay 


Peripheral Read Access Time tACC ^ h 


Data Setup Time (Read) 


Input Data Hold Time 


Iah Address Hold Time (Address, R/W, VMA) 


^DDW Data Delay Time (Write) 


Processor Controls: 

tpcs Processor Control Setup Time 

tpcr, tpcf Processor Control Rise and Fall Time 
(Measured between 0.8V and 2.0y) 


toSR 


tH 


tACC - tut “ tDSR ) 




Figure 1. Read Data From Memory or Peripherals 


Figure 3. Bus Timing Test Load 



ADDRESS 2.4V 
FROMMPU 0.4V 



DATA FROM 
MPU 

OR PERIPHERALS 


OATA NOT VALID 


Figure 2. Write Data In Memory or Peripherals 




ADDRESS 

FROMMPU 


OATA 

FROMMPU 




DATA NOT VALIO 


C = 130pF FOR DO - 07, E 

= 90pFFORA0-A15, R/Vi. ANDVMA 
= 30pF FOR BA 
R = 11.7KnFORD0-O7, E 

= le.SKfiFOR AO- A15, R/iN, AND VMA 


ff 

o 

tfi 

i/i 

ui 

o 

o 

a 

0 . 

o 

flC 

o 




















AMI 


S6802 


Figure 4. Typical Data Bus Output Delay 
Versus Capacitive Loading 



■5 400 



j j j j j ISCLUDES STRAY CAPACITANCE j 
100 200 300 400 500 600 

C^, LOAD CAPACITANCE (pf) 



Figure 6. S6802 Expanded Block Diagram 


A15 A14 A13 A12 All A10 A9 A8 

25 24 23 22 20 19 18 17 


A? A6 A5 A4 A3 A2 A1 AO 

16 15 14 13 12 11 10 9 


K 

O 

tf) 

(/} 

yi 

o 

o 

flC 

OL 

o 

oe 

o 


MEMORY READY 3 
ENABLE 3? 

Resit 40 


VALID MEMORY ADDRESS 5 


26 27 28 29 30 31 32 33 

07 06 06 04 03 02 01 00 





AllVil. S6809 

HIGH PERFORMANCE 
MICROPROCESSOR* 


Features 

■ Upward source compatible with S6800 

■ Bus compatible with S6800 family 

■ 2MHz Bus operation 

■ Pin-out compatible with S6800/S6802 

■ On-chip Oscillation/Clock Driver 

■ TTL compatible I/O 

■ 3 priority Interrupts 

■ Fast Interrupt — Cuts Response Time 

■ Interrupt acknowledge allows vectoring by device 

■ Memory Ready Signal for slow memory 

■ +5 V Power Supply 

■ Expandable to 64 K words 


General Description 

The S6809 is a monolithic microprocessor that contains 
all the registers of the S6800 plus an additional clock 
oscillator and driver on chip. 

The S6809 gives the user 8- and 16-bit word capability, 
while retaining software compiatibility with the basic 
S6800 family. Four 8-bit-wide registers and five 16-bit- 
wide ones process the data, with the 8-bit accumulators 
supplying routing computation. 

The S6809 is compatible with the complete set of S6800 
peripheral and memory devices. It is designed for the 
middle and high end of the microprocessor scale. 

•Available 1st Quarter 1979 


Block Diagram 


Ai5 a, 4 Ai3 Ai 2 A,, A-io Ag As 
25 24 23 22 20 19 18 17 


A? Ag As A4 A3 A2 Ai Aq 
16 15 14 13 12 11 10 9 



97 ^6 D5 D4 D3 D2 Di 
PRELIMINARY PINOUTS 


Do 
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MICROPROCESSOR 


S6810A/S6810A-1 


A^I 


128x8 STATIC 
READ/WRITE MEMORY 


Features 

□ Organized as 128 Bytes of 8 Bits 

□ Static Operation 

□ Bi-Directional Three-State Data Input/Output 

□ Six Chip Enable Inputs (Four Active Low, 
Two Active High) 

□ Single 5-Volt Power Supply 

□ TTL Compatible 

□ Maximum Access Time = 450ns for S6810A 
350ns for S6810A - 1 


General Description 

The S6810A is a static 128 x 8 Read/Write Memory 
designed and organized to be compatible with the 
S6800 Microprocessor. Interfacing to the S6810A 
consists of an 8 -Bit Bidirectional Data Bus, Seven 
Address Lines, a single Read/Write Control line, and 
six Chip Enable lines — four negative and two positive. 

For ease of use, the S6810A is a totally static memory 
requiring no clocks or cell refresh. The S6810A is 
fabricated with N-channel silicon gate depletion mode 
technology to be fully DTL/TTL compatible with 
only a single +5 volt power supply required. 


Block Diagram 


Pin Configuration 



GNO Vcc (‘SVI 
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S6810A/S6810A-1 


Absolute Maximum Ratings 

NOTES: 

1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be 
restricted to RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended 
periods of time could affect device reliability. 

2. This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, it is 
advised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to this 
high-impedance circuit. 


Supply Voltage Vcc - 0.3 to +7.0V 

Input Voltage Vjn - 0.3 to +7.0V 

Operating Temperature Range Ta 0°C to +70°C 

Storage Temperature Range Tstg - 55°C to +150°C 


DC (Static) Characteristics 

Vcc ~ 5.0V ± 5%; Ta = 0°C to +70°C unless otherwise noted 


Symbol 

Parameter 

Min. 

Typ. 

Max. 1 

Unit 

Condition 

Vm 

Input High Voltage 

2.0 



V 


ViL 

Input Low Voltage 


— 


V 


Ien 

Input Current (An, R/W, En, En) 

(ViN =0 to 5.25V) 

— 

— 

2.5 

)uA 


Vqh 

Output High Voltage (Iqh ^ 205 juA) 

2.4 

— 

— 

V 


Vql 

Output Low Voltage (Iql = 1.6mA) 

— 

— 

0.4 

V 


l-H 

Output Leakage Current (DO — D7) 
(Vo = 2.4V, E = 0.8V, E = 2.0V) 

— 

— 

10 



Ilol 

Output Leakage Current (DO — D7) 
(Vo = 0.4V, E = 0.8V, E = 2.0V) 

— 

— 

10 

juA 


Icc 

Supply Current 

(Vcc = 5.25V, Ta = 0°C) 







S6810A 

— 

— 

80 

'■ mA 



S6810A-1 

— 

— 

80 

mA 


CiN 

Input Capacitance* 

. — 

— 

7.5 

pF 

f=1.0MHz,TA=25°C 

Cqut 

Output Capacitance* 

— 

— 

— 

— 

f=1.0MHz,TA=25°C 


*This parameter periodically sampled rather than 100% tested. 


AC (Dynamic) Characteristics 

Vcc = 5.0V ± 5%, Ta = 0°c to +70°C 


Symbol 

Parameter 

1 

Min. 

1 , 

Max. 

1 

j Unit 

^AS 

Address Setup Time 

20 

— 


^AH 

Address Hold Time 

0 

— 

ns 

tcs 

Chip Enable Pulse Width 

S6810A 


— 

ns 

, 1 


S6810A - 1 

El 

— 

ns 
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S6810A/S6810A-1 


Read Cycle 

(All timing with low input pulse 0.8V, high input pulse 2.0V, tr = tf = 20ns, Load of Figure 1) 


Symbol 

Parameter 

Min. 

Max. 

Unit 


S6810A 

— 


ns 

tcYC (R) 

Read Cycle Time S6810A-1 

■1 

— 

ns 


S6810A 

10 

— 

ns 

^DD 

Output Disable Delay Time ^ a 

bo810A — 1 

10 

— 

ns 


S6810A 

— 


ns 

Ucc 

Read Access Time ^ 

— 


ns 


S6810A 

0 

— 

ns 

^RCS 

Read to Select Delay Time 





Sb»luA — i 

0 


ns 


Write Cycle 

(All timing with low input pulse 0.80, high input pulse 2.0V, tj- = tf = 20ns, Load of Figure 1) 


Symbol 

Parameter 

[ Min. 

Max. 

Unit 


S6810A 


_ 

ns 

tcYC (W) 

Write Cycle Time S6810A-1 


— 

ns 


S6810A 


— 

ns 

twp 

Write Pulse Width 





S6810A - 1 


— 

ns 


S6810A 


_ 

ns 

tos 

Data Setup Time S6810A - 1 

■il 

— 

ns 


" , S6810A 

0 

— 

ns 

twcs 

Write to Select Delay Time 

S6810A — 1 

0 

— 

ns 


Figure 1. AC Test Load 
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S6810A/S6810A-1 



Figure 3. Write Cycle Timing 

1- 

Z.4V 

ADDRESS 

1)i 

t2.0V 

(0.8V 


— ► 


CHIP SELECT 


T^Z.O 


hA 



Physical Dimensions 




-H- 200 “AX 

. 020 MIN ^ 575‘ 




I HH" ,008 

J i 

I K- 15 MAX. 


Ordering Information 

Order No. 

No. 

Pins 

Package 

Temp. 

Range 

Description 

S6810AP 

40 

Plastic 

0-70°C 

NMOS 128 X 8 Static 

RAM, Taa~ 4 50ns Max 

S6810A 

24 

Ceramic 

0-70°C 

NMOS 128 X 8 Static 

RAM, TAA=450ns Max 

S6810A-1P 

24 

Plastic 

0-70°C 

NMOS 128 X 8 Static 

RAM, TAA=350ns Max 

S6810A-1 

24 

Ceramic 

0 - 70°C 

NMOS 128 X 8 Static 

RAM, TAA=35bns Max 
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Features 

□ Organized as 128 Bytes of 8 Bits 

□ Static Operation 

□ Bidirectional Three-State Data Input/Output 

□ Six Chip Enable Inputs (Four Active Low, 
Two Active High) 

□ Single 5 Volt Power Supply 

□ TTL Compatible 

□ Maximum Access Time; 

-360ns for S68A10 
-250ns for S68B10 


S68A10/S68B10 


128 X 8 STATIC 
READ/WRITE MEMORY 

General Description 

The S68A10 andS68B10 are static 128x8 Read/Write 
Memories designed and organized to be compatible 
with the S68A00 and S68B00 Microprocessors. Inter- 
facing to the S68A10 and S68B10 consists of an 8-bit 
bidirectional data bus, seven address lines, a single 
Read/Write control line, and six chip enable lines, 
four negative and two positive. 

For ease of use, the S68A10 and S68B10 are a totally 
static memory requiring no clocks or cell refresh. The 
S68A10 and S68B10 are fabricated with N-channel 
silicon gate depletion load technology to be fully 
DTL/TTL compatible with only a single +5 volt power 
supply required. 
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S68A10/$68B10 


Absolute Maximum Ratings 


Supply Voltage ' 

Input Voltage 

Operating Temperature Range 
Industrial Temperature Range 
Military Temperature Range 
Storage Temperature Range 


-0.3V to +7.0V 
-0.3V to +7.0V 
O^C to +70“ C 
-40°Cto +85° C 
-55°Cto+125°C 
-55''Cto +150°C 


DC Characteristics (V^^ = +5.0V ±5%, Vgg = 0, = 0°C to +70°C unless otherwise noted.) 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

IlN 

Input Current 
(An, R/W, CSn, CSn) 

■ 

■ 

2.5 

/LxAdc 

ViN = OV to 5.25V 

Vqr 

Output High Voltage 

2.4 



Vdc 

Ioh=”205mA 

VoL 

Output Low Voltage 



0.4 

Vdc 

IOL=10mA 

IlO 

Output Leakage Current 
(Three -State) 

■ 

■ 



CS = 0.8V or CS = 2.0V, VquT = 0.4V 
to 2.4V 

Icc 

Supply Current 

■ 

■ 


mAdc 

Vcc ^ 5.25V, all other pins grounded, 
Ta=0°C 


AC Characteristics 

Read Cycle (Vcc ^ +5.0V ±5%, Vgg = 0, = 0°C to +70°C unless otherwise noted.) 




S68A10 

S68B10 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Units 


Read Cycle Time 

360 


250 


ns 


Access Time 


360 


250 

ns 

Us 

Address Setup Time 

20 


20 


ns 

^AH 

Address Hold Time 

0 


0 


ns 

tDDR 

Data Delay Time (Read) 


220 


180 

ns 

Ucs 

Read to Select Delay Time 

0 

1 

0 


ns 

Uha 

Data Hold from Address 

10 




ns 


Output Hold Time 

10 




ns 

Uhw 

Data Hold from Write 

10 

60 

10 

60 

1 

ns 


Write Cycle (V^c = +5.0V ±5%, Vgg = 0, = 0°C to +70° C unless otherwise noted.) 




S68A10 

S68B10 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Units 

^cyc(W) 

Write Cycle Time 

360 


250 


ns 

Us 

Address Setup Time 

20 


20 


ns 

^AH 

Address Hold Time 

0 




ns 

Us 

Chip Select Pulse Width 

250 


210 


ns 

Ucs 

Write to Chip Select Delay Time 

0 


0 


ns 

Usw 

Data Setup Time (Write) 

80 


60 


ns 

^H 

Input Hold Time 

10 


10 


ns 


PIC MASTER 1979 


1795 


MICROPROCESSOR 

















































































































®IC MASTER 1979 


1797 



MICROPROCESSOR 


AMI 


S6821/S68A21/S68B21 


Peripheral Interface Adapter (PIA) 


Features 

□ 8 -Bit Bidirectional Data Bus for 
Communication with the MPU 

□ Two Bidirectional 8 -Bit Buses for Interface 
to Peripherals 

□ Two Programmable Control Registers 

□ Two Programmable Data Direction Registers 

□ Four Individually- Controlled Interrupt Input 
Lines: Two Usable as Peripheral Control 
Outputs 

□ Handshake Control Logic for Input and 
Output Peripheral Operation 

□ High - Impedance Three - State and Direct 
Transistor Drive Peripheral Lines 

□ Program Controlled Interrupt and 
Interrupt Disable Capability 

□ CMOS Compatible Peripheral Lines 


General Description 

The S68A21/S68B21 are peripheral Interface Adapters 
that provide the universal means of interfacing peripheral 
equipment to the S68A00 and the S68B00 Microprocessing 
Units (MPU). This device is capable of interfacing the MPU 
to peripherals through two 8 -bit bidirectional peripheral 
data buses and four control lines. No external logic is re- 
quired for interfacing to most peripheral devices. 

The functional configuration of the PIA is programmed 
by the MPU during system initialization. Each of the pe- 
ripheral data lines can be programmed to act as an input 
or output, and each of the four control/interrupt lines may 
be programmed for one of several control modes. This 
allows a high degree of flexibility in the overall operation 
of the interface. 

The PIA interfaces to the S68A00/S68B00 MPUs with an 
eight-bit bidirectional data bus, three chip select lines, two 
register select lines, two interrupt request lines, read/write 
line, enable line and reset line. Ibese signals, in conjunction 
with the S68AOO/S68BOO VMA output, permit the MPU 
to have complete control over the PIA. VMA may be uti- 
lized to gate the input signals to the PIA. 


Block Diagram 


00 33-4 
0} 32^ 
02 

D3 3d>« 

04 

05 28-4 
OS 27-4 
0 7 26«« 


CS1 24- 
655 23- 


R/W 21- 
ENABLE 2S- 
34- 


niin 37-« 

I7724B 


d 


CONTROL 
REGISTER A 
ICRA) 


BUS INPUT 
REGISTER 
(SIR) 


OUTPUT 
REGISTER A 
(ORA) 


OUTPUT 
REGiSTEH B 
(ORB) 


CONTROL 
REGISTER B 
(CRB) 


INTERRUPT STATUS 


DATA DIRECTION 


XE 


XE 


DATA DIRECTION 
REGISTERS 
IDORB) 


-40 CAl 
► 33 CA2 


11 PBI 

12 PB2 

13 Pe3 

14 PB4 

15 PBS 
IB PBC 
IT PB7 


Absolute Maximum Ratings 

Supply Voltage -0.3V to +7 .OV 

Input Voltage -0.3Vto+7.0V 

Operating Temperature Range 0°C to +70'^C 

Storage Temperature Range -55'’C to +150°C 


Pin Configuration 


GND [ 1 
PAD [ 1 
PAt C 3 
PA2 C 4 
PA3 [ 5 
PA4 C 6 
PA5 C 7 
PAS C « 
PA7 C 9 
PBO [ 

PBI [ 

PB2 [ 

PB3 C 
PB4 C 
PBS [ 

PB6 [ 

P87 [ 

CB1 C 
CB2 C 
VCC [ 


S6821 

S68A21 

S88B21 


] CA1 
] CA2 

] nsoA 
] Trqb 
] BSD 
] RSI 

] reset 
] 00 
] 01 
] 02 
] 03 
] 04 
] 05 
] 06 
] 07 

]E 

] CSl 
] CST 
] cso 
] O'* 


Physical Dimensions 



PIN I IDENTIFIER 


.iM~^ 

rc 


.020 MIN. 
.200 MAX. 
.(H0MIN.-»J 


tC 
2C 
3t 
4C 
SC 

2 060 0[ 
MAX 

8C 
9C 
IOC 
lie 
12C 
13C 
I4C 
15C 
16C 
17C 
18C 
19t 
20 C 
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S6821/S68A21/S68B21 




Electrical Characteristics (V^c = +5.0V ±5%y Vgs = 0, = 0®C to +70°C unless otherwise noted.) 


Symbol 

Parameter 

Min. 


Max. 

Units 

Conditions 

ViH 

Input High Voltage 

Vss+2.0 


Vcc 

Vdc 


ViL 

Input Low Voltage 

Vss- 0.3 


Vss + 0.8 

Vdc 


lin 

Input Leakage Current R/W, Reset, RSO, RSI, CSO, CS2, 


1.0 

2.5 

/iAdc 

Vjn = OVdc to +5.25Vdc 


CSl, CA1,CB1, Enable 






^TSI 

Three -State (Off State) Input Current D0-D7, PB0-PB7, CB2 


2.0 

10 

/iAdc 

Vjn = 0.4Vdc to 2.4Vdc 

IlH 

Input High Current PA0-PA7,CA2 

-200 



/jAdc 

ViH = 2.4Vdc 

IlL 

Input Low Current PA0-PA7, CA2 


OiPti 

-2.4 

mAdc 

VjL = 0.4Vdc 

VqH 

Output High Voltage 


n 


■■ 



D0-D7 

Vss + 2.4 



EMM 

^Load “ ■ 205m Adc 


Other Outputs 

Vss+2.4 

1 



iLoad = ■ 200m Adc 

Vql 

Output Low Voltage 


IlH 





D0-D7 



Vss + 0.4 

Vdc 

iLoad = l-OmAdc 


Other Outputs 



Vss + 0.4 

Vdc 

iLoad = 3.2mAdc 

Iqh 

Output High Current (Sourcing) 







D0-D7 

-205 



^iA1Ac 

Vqh = 2. 4 Vdc 


Other Outputs 

-100 



nAdc 



PB0-PB7, CB2 

-1.0 

-2.5 

-10 

mAdc 

Vq = 1.5 Vdc, the current 







for driving other than TTL, 







e.g., Darlington Base 

IlOH 

Output Leakage Current (Off State) IRQA, IRQB 


1.0 

10 

nAdc 

Vqh ~ 2.4Vdc 

Pd 

Power Dissipation 



550 

mW 


^in 

Capacitance 







D0-D7 



12.5 

pF 

Vin = 0, Ta = +25°C, 


PA0-PA7, PB0-PB7, CA2, CB2 



10 

pF 

f = l.OMHz 


Enable, R/W, Reset, RSO, RSI, CSO, CSl, CS2, CAl, CBl 



7.5 

pF 


Cout 

IRQA, IRQB 1 



5.0 




Note; The PA0-PA7 Peripheral Data lines and the CA2 Peripheral Control line can drive two standard TTL loads. In the input mode, the 
internal pullup resistor on these lines represents a maximum of 1.5 standard TTL loads. 




Bus Timing Test Loads 


J^AD B 
(IRQ ONLY) 


LOAD A 
IDO-0?) 




TEST POINT 



LOAD 0 

(PA0-PA7, PB0-PB7. CA2.CB2I 


TEST POINT 



B77257 



C=40pFR=12l( 

ADJUST Rl so THAT I{ = 3.2mA 
WITH Vr - 0.4V AND Vcc = 5.25V 


< 
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A.C. (Dynamic) Chafacteristics Loading = 30pF and one TTL load for PA0-PA7, PB0-PB7, CA2, CB2 

= 130pF and one TTL load for D0-D7, IR^A, IR^ 

(Vcc “ +5-0V ±5%, T^ = 0°C to +70°C unless otherwise noted.) 


Read Timing Characteristics (Figure 1) 

Timing Characteristics (Vcc = + 5.0V ± 5%, Vgs = 0, Ta = 0°C to + 70°C unless otherwise noted.) 


Symbol 

Parameter 

S6821 1 

S68A21 

S68B21 

1 

Units 

Conditions 



Min. 

Max. 

Min. 

Max. 

tpDSU 

Peripheral Data Setup Time 

200 


135 


100 


ns 


tpDH 

Peripheral Data Hold Time 

0 


0 


0 


ns 


tCA2 

Delay Time, Enable Negative Transition 
to CA2 Negative Transition 

■ 

1.0 

■ 

0.670 

■ 

0.5 

ftS 


tPvSl 

Delay Time, Enable Negative Transition 
to CA2 Positive Transition 

■ 

1.0 

■ 


■ 

0.5 

US 


tp. tf 

Rise and Fall Times for CAl and CA2 

Input Signals 

■ 

1.0 

■ 



1.0 

ftS 


tRS2 

Delay Time from CAl Active Transition 
to CA2 Positive Transition 

■ 

2.0 

■ 

1.35 

■ 

1.0 

fiS 


tpDW 

Delay Time, Enable Negative Transition 
to Peripheral Data Valid 

■ 

1.0 

■ 

0.670 

■ 

0.5 

ftS 


tcMOS 

Delay Time, Enable Negative Transition 
to Peripheral CMOS PA0-PA7, CA2 

Data Valid 

■ 

2.0 

■ 

1.35 

■ 

1.0 

/iS 

Vcc -30% Vcc; 
Figure 6, Load C 

tcB2 

Delay Time, Enable Positive Transition 
to CB2 Negative Transition 


1.0 

■ 

0.670 

■ 

0.5 

MS 


toe 

Delay Time, Peripheral Data Valid to 

CB2 Negative Transition 

20 


20 


20 

■ 

ns 


tRSl 

Delay Time, Enable Positive Transition 
to CB2 Positive Transition 

■ 

1.0 

■ 

0.670 

■ 

0.5 

MS 


PWcT 

Peripheral Control Output Pulse Width, 
CA2/CB2 

j 550 


550 


i 

550 

llll 

ns 

1 

tr. tf 

Rise and Fall Time for CBl and CB2 

Input Signals 

■ 

1.0 

■ 


■ 


MS 


tRS2 

Delay Time, CBl Active Transition to 

CB2 Positive Transition 

■ 

2.0 

■ 

1.35 

■ 

1.0 

MS 


tiR 

Interrupt Release Time, IRQA and tRQB 


1.6 


1.1 


0.85 

MS 


tRS3 

Interrupt Response Time 


1.0 


1.0 


1.0 

MS 


PWf 

Interrupt Input Pulse Width 

500 


500 


500 


ns 


tRL 

Reset Low Time* 

1.0 


0.66 


0.5 


MS 



*The Reset line must be high a minimum of 1.0/ts before addressing the PIA. 


Peripheral Data Setup Time 
(Read Mode) 

CA2 Delay Time 

(Read Mode; CRA-5 = CRA-3 = 1, CRA-4 = 0) 

PAO PA7 ^ '■ 2.0V 

PBO PB7 ^rO.BV 

ENABLE V / V 

M IPOSU 1^ 

'CA2 ►) [■« ►! N — 'RSI* 

/ 2 4V \ 

ENABLE / \ 

\ 0.4V • / 

877259 

*Assumes part was deselected during the previous E pulse. 
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Bus Timing Characteristics (Vcc = + 5.0V ± 5%, Vgs = OV, Ta = 0°C to + 70°C unless otherwise noted.) 

Read 




S6821 

S68A21 

S68B21 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Units 

tcycE 

Enable Cycle Time 

1.0 


0.666 


0.50 


(IS 

PWeh 

Enable Pulse Width, High 

0.45 


0.280 


0.22 


|iS 

PWel 

Enable Pulse Width, Low ^ 

0.43 


0.280 


0.21 


fis 

tAS 

Setup Time, Address and RAV Valid to 
Enable Positive Transition 

160 


140 


70 


ns 

tDDR 

Data Delay Time 


320 


220 


180 

ns 

tn 

Data Hold Time 

10 


10 


10 


ns 

tAH 

Address Hold Time 

10 


10 


10 


ns 

tEr. tEf 

Rise and Fall Time for Enable Input 


25 


25 


25 

ns 


Write 




S6821 

S68A21 

S68B21 


S3rmbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Units 

fcycE 

Enable Cycle Time 

1.0 


0.666 


0.50 


/iS 

PWeh 

Enable Pulse Width, High 

0.45 


0.280 


0.22 


/iS 

PWel 

Enable Pulse Width, Low 

0.43 


0.280 


0.21 


/iS 

Us 

Setup Time, Address and R/W Valid to 1 

Enable Positive Transition 

160 


140 


70 


ns 

tDSW 

Data Setup Time 

195 


80 


60 


ns 

tH 

Data Hold Time 

10 


10 


10 


ns 

tAH 

Address Hold Time 

10 


10 


10 


ns 

tEr. tEf 

Rise and Fall Time for Enable Input 


25 


25 


25 

ns 


CA2 Delay Time 

(Read Mode; CRA-5- 1, CRA-3 = CRA-4 = 0) 








tpDW 

CAl 


/■2.0V 

\,0.8V 

PB0PB7 ^ 

2.4V 

D.4V 


1 -^— fCA2 

r< 1 

1 tRS2 » 

2.4V 1 

r- 




CA2 \ 

0.4V ' 

/ 

1 

2 4V 1 

CB2 1 

8?72$3 


Peripheral Data and CB2 Delay Times 
(Write Mode; CRB-5 = CRB-3 = 1, CRB-4 = 0) 


f 


C62 Note; CB2 goes low as a result of the positive transition of Enable. 


Peripheral CMOS Data Delay Times 

(Write Mode: CRA-5 = CRA-3 = 1, CRA-4 = 0) 


PA0-PA7 

CA2 


\ 

tCMOS — ^ 

tpWD 

0.4V 

k— 1 

y \ 

Vcc -30% Vcc 

X 

2.4V 

0.4V 


CB2 Delay Time 

(Write Mode; CRB-5 = CRB-3 = 1, CRB-4 = 0) 




7 


^Assumes part was deselected during the previous E pulse. 
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CB2 Delay Time 

(Write Mode; CRB-5 = 1, CRB-3 = CRB-4 = 0) 






B| 




m 




■■ 







8772S5 *Assumes part was deselected during any previous E pulse. 


IRQ Release Time 


RESET Low Time 


Bus Read Timing Characteristics 
(Read information from PIA) 




/ 


*The Reset line must be a V|h for a minimum of 1.0/is 
before addressing the PIA. 



Bus Write Timing Characteristics 
(Write Information into PIA) 


Peripheral Data Hold Time 
(Read Mode) 





IK 


Peripheral Control Output Pulse Width 


Interrupt Pulse Width and IRQ Response 


CA2 

CB2 


^ I^CJ ► 

04V 



^Assumes Interrupt Enable Bits are set. 
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Application Information 
Initialization 

A low reset line has the effect of zeroing all PIA regis- 
ters. This will set PA0-PA7, PB0-PB7, CA2 and CB2 
as inputs, and all interrupts disabled. The PIA must 
be configured during the restart program which fol- 
lows the reset. 


Table 2. Control Word Format 


7 

6 


m 


2 

m 

0 1 

IRQAl 

1RQA2 

CA2 Control 

DDRA 

Access 

CAl Control 

7 

6 



rri 

2 

FI 

1 

IRQBl 

IRQB2 

CB2 Control 

DDRB 

Access 

CBl Control 


Register Addressing 

There are six locations within the PIA accessible to 
the MPU data bus: two Peripheral Registers, two Data 
Direction Registers, and two Control Registers. Selec- 
tion of these locations is controlled by the RSO and 
RSI inputs together with bit 2 in the Control Register, 
as shown in Table 1. 


Table 1. Internal Addressing 




Control 
Register Bit 


RSI 

RSO 

CRA-2 

CRB -2 

Location Selected 

0 

0 

1 

X 

Peripheral Register 

0 

0 

0 

X 

Data Direction Register A 

0 

1 

X 

X 

Control Register A 

1 

0 

X 

1 

Peripheral Register B 

1- 

0. 

X 

0 

Data Direction Register B 

1 

1 

X 

X 

Control Register B 


X = Don’t Care 


Data Direction Registers (DDRA and DDRB) 

The two Data Direction Registers allow the MPU to 
control the direction of data through each correspond- 
ing peripheral data line. All Data Direction Register 
bits set at “0” configure the corresponding peripheral 
data line as an input; all “I’s” result in an output. 

Control Registers (CRA and CRB) 

The two Control Registers (CRA and CRB) allow the 
MPU to control the operation of the four peripheral 
control lines, CAl, CA2, CBl and CB2. In addition, 
they allow the MPU to enable the interrupt lines and 
monitor the status of the interrupt flags. Bits 0 through 
5 of the two registers may be written or read by the 
MPU when the proper chip select and register select 
signals are applied. Bits 6 and 7 of the two registers 
are read only and are modified by external interrupts 
occurring on control lines CAl, CA2, CBl or CB2. 
The format of the control words is shown in Table 2. 


Data Direction Access Control Bit (CRA- 2 and 
CRB -2) — Bit 2 in each Control Register (CRA 
and CRB) allows selection of either a Peripheral 
Interface Register or the Data Direction Register 
when the proper register select signals are applied to 
RSO and RSI. 


Control of CAl and CBl Interrupt Input Lines 
(CRA-0, CRB-0, CRA-1 and CRB -1) — The two lowest 
order bits of the control registers are used to control 
the interrupt input lines CAl and CBl. Bits CRA-0 
and CRB-0 are used to enable the MPU interrupt sig- 
nals IRQA and IRQB, respectively. Bits CRA-1 and 
CRB -1 determine the active transition of the interrupt 
input signals CAl and CBl (Table 3). 


Control of CA2 and CB2 Peripheral Control Lines 
(CRA-3, CRA-4, CRA -5, CRB -3, CRB -4 and CRB -5) 
— Bits 3, 4 and 5 of the two control registers are used 
to control the CA2 and CB2 Peripheral Control lines. 
These bits determine if the control lines will be an 
interrupt input or an output control signal. If bit 
CRA-5 (CBR-5) is low, CA2 (CB2) is an interrupt 
input line similar to CAl (CBl) (Table 4). When 
CRA-5 (CRB-5) is high, CA2 (CB2) becomes an out- 
put signal that may be used to control peripheral 
data transfers. When in the output mode, CA2 and 
CB2 have slightly different characteristics (Tables 5 
and 6). 


Interrupt Flags (CRA -6, CRA -7, CRB -6 and CRB -7) 2 

— The four interrupt flag bits are set by active transi- ^ 
tions of signals on the four Interrupt and Peripheral 
Status lines when those lines are programmed to be 
interrupt inputs. These bits cannot be set directly 
from the MPU Data Bus and are reset indirectly by a 
Read Peripheral Data Operation on the appropriate 
section. 
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Table 3. Control of Interrupt Inputs CA1 and CB1 


CRA-1 

(CRB-1) 

CRA-0 

(CRB-0) 

Interrupt Input CAl 
(CBl) 

Interrupt Flag CRA-7 
(CRB-7) 

MPU Interrupt Request 
IRQA (IRQB) 

0 

0 

1 Active 

Set high on i of CAl (CBl) 

Disabled — IRQ remains high 

0 

1 

i Active 

Set high on i of CAl (CBl) 

Goes low when the interrupt 
flag bit CRA-7 (CRB-7) goes 
high 

1 

0 

t Active 

Set high on t of CAl (CBl) 

Disabled — IRQ remains high 

1 

1 

t Active 

Set high on t of CAl (CBl) 

Goes low when the interrupt 
flag bit CRA-7 (CRB -7) goes 
high 


Notes: 

1. t indicates positive transition (low to high). 

2. I indicates negative transition (high to low). 

3. The Interrupt flag bit CRA-7 is cleared by an MPU Read of the A Data Register, and CRB -7 is cleared by an MPU Read of the 

B Data Register. 

4. If CRA-0 (CRB-0) is low when an interrupt occurs (Interrupt disabled) and is later brought high, IRQA (IRQB) occurs on 
the positive transition of CRA-0 (CRB-0). 


Table 4. Control of CA2 and CB2 as Interrupt Inputs 
CRA-5 (CRB-5) is Low 


CRA-5 

(CRB-5) 

CRA-4 

(CRB-4) 

CRA-3 

(CRB-3) 

Interrupt Input 
CA2 (CB2) 

Interrupt Flag CRA-6 
(CRB-6) 

MPU Interrupt Request 
IRQA (IRQB) 

0 

0 

0 

1 Active 

Set high on 1 of CA2 (CB2) 

Disabled — IRQ remains high 

0 

0 

1 

i Active 

Set high on t of CA2 (CB2) 

Goes low when the interrupt 
flag bit CRA-6 (CRB-6) goes 
high 

0 

1 

0 

t Active 

Set high on t of CA2 (CB2) 

Disabled — IRQ remains high 

0 

1 

1 

t Active 

Set high on t of CA2 (CB2) 

Goes low when the interrupt 
flag bit CRA-6 (CRB -6) goes 
high 


_ Notes: 

2 !• 

< 2 . 

3. 

4. 


t indicates positive transition (low to high), 
i indicates negative transition (high to low). 

The Interrupt flag bit CRA-6 is cleared by an MPU Read of the A Data Register and CRB-6 is cleared by an MPU Read of the 

B Data Register. ' 

If CRA-3 (CRB-3) is low when an interrupt occurs (Interrupt disabled) and is later brought high, IRQA (IRQB) occurs on 
the positive transition of CRA-3 (CRB -3). 
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Basic System Configuration 

The Microprocessing Unit (MPU) may be configured 
with a Read Only Memory (ROM), Random Access 
Memory (RAM), a Peripheral Interface Adapter (PIA), 
restart circuitry and clock circuitry to form a mini- 
mum functional system (Figure 16). Such a system can 
easily be adapted for a number of small scale applica- 
tions by simply changing the content of the ROM. 

Two -Phase Clock Circuitry and Timing — The MPU 
requires a two -phase non -overlapping clock which 
has a frequency range as high as IMHz. In addition to 
the two phases, this circuit should also generate an 
enable Signal E, and its complement E, to enable 
ROMs, RAMs, PIAs and ACIAs. This Enable signal 
and its complement are obtained by ANDing </)2 and 
VMA (Valid Memory Address), 

Chip Selection and Addressing— The minimum system 
configuration permits direct selection of the ROM, 


S6821/S68A21/S68B21 


RAM, ACIA and PIA without the use of special TTL 
select logic. This is accomplished by simply wiring the 
address lines A13, A14 to the Enable or chip select 
lines on the memories and PIA. This permits the de- 
vices to be addressed as follows : 


Device 

A14 

A13 

Hex Addresses 

RAM 

0 

0 

0000-007F 

PIA 

0 

1 

2004-2007 (Registers) 

ROM 

1 

1 

6000-63FF 


Other addressing schemes can be utilized which use 
any combination of two of the lines AlO through 
A14 for chip selection. 

Peripheral Control — All control and timing for the 
peripherals that are connected to the PIA is accom- 
plished by software routines under the control of the 
MPU. 


Figure 16. Minimum System Implementation 



TO 

PERIPHERAL 

"A" 


TO 

PERIPHERAL 

"B" 


877258 
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16,384 BIT (2048x8) 
STATIC NMOS ROM 


Features 

□ Single +5V Power Supply 

□ Directly TTL Compatible Inputs 

□ Three-State TTL Compatible Outputs 

□ Three Programmable Enables 

□ Access Time: 450ns Maximum 

□ S6831A: Intel 2316 A Pin Compatible 

□ S6831B; 2716 EPROM Pin Compatible 

□ Low Power: Supply Current is 80mA Maximum 


General Description 

The AMI 6831 family of 16,384 bit mask program- 
mable Read-Only-Memories offers fully static opera- 
tion with a single + 5V power supply. The device is 
fully TTL compatible on all inputs and three-state 
outputs. The three enables are mask programmable, 
the active level is specified by the user. 

The S6831 family is available in two pin configurations. 
One of these, the S6813A, is the pin configuration of 
a popular ROM: the Intel 2316 A. The second pin 
configuration, the S6813B, is pin compatible with the 
2708 and 2716 EPROMs. Software developed in 
EPROMs can be put in low cost ROM for high volume 
production. 

The device is organized as 2048 words by 8 bits, a con- 
figuration particularly suitable for microprocessors. 
The S6831 family is manufactured with an N-channel 
silicon gate depletion load technology. 


Block Diagram 


On 0, D, Ot 0, Oc Dc 0 




•PROGRAMMABLE CHIPSELECTS 



Logic Symbol 



Pin Names 


An- A 


10 


Dfi Dn 


En En 


XC 


Address Inputs 
Data Outputs 
Chip Select Inputs 
+5V Power Supply 


Pin Configurations 




Pin Compatible with. 


AMD 

EA 

Gl 

INTEL 

MOSTEK 


AM9217 

EA2316A/8316A 

RO-3-8316 

2316A/8316A 

MK31000 


NATIONAL MM2316A 
NEC mPD2316A 

SYNERTEK SY2316A 


Pm Compatible with: 


AMD 

EA 

ESC 

GI 

INTEL 

MOTOROLA 

MOSTEK 

NATIONAL 

NEC 

SIGNETICS 

SYNERTEK 


AM92I8 

EA2316E/8316E 

68316E 

RO-3 9316 

2316E/8316E 

MCM68316E 

MK-34000 

MM2316E 

„PD2316E 

2616 

SY2316B 
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Absolute Maximum Ratings* 


Ambient Temperature Under Bias - 10° C to 80° C 

Storage Temperature -65°Ctol50°C 

Output or Supply Voltage -0.5V to 7 V 

Input Voltage -0.5V to 5.5V 

Power Dissipation IW 


♦Comment: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is 
a stress rating only and functional operation of the device at these or at any other condition above those indicated in the opera- 
tional sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may 
affect device reliability. 


D.C. Characteristics: Vcc = +5V ± 5%; Ta = 0°C to +70° C 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

Vql 

Output LOW Voltage 



0.4 

V 

loL = 2.1 mA 

Vqh 

Output HIGH Voltage 

2.4 



V 

Iqh = “ lOOpA 

ViL 

Input LOW Voltage 

-0.5 


0.8 

V 


Vm 

Input HIGH Voltage 

2.0 


Vcc 

V 


Ili 

Input Leakage Current 



10 

pA 

ViN = 0 to 5.25V 

Ilo 

Output Leak^e Current 



10 

pA 

Vqut “ 0*4 to 2.4V, 
Chip Deselected 

Icc 

Power Supply Current 



70 

mA 

Vcc = Max. Ta = 25° C 



80 

mA 

Vcc = Max. Ta = 0°C 


Capacitance: f = 1.0 MHz; Ta = 25° C 


Symbol 

Parameter 

Mih. 

Typ. 

Max. 

Units 

Conditions 

CiN 

Input Capacitance 



7.5 

pF 

> 

0 

II 

1 

Gout 

Output Capacitance 



10 

pF 

VoUT - OV 


A.C. Characteristics: Vcc = +5V ± 5%; Ta = 0°C to +70° C 


Symbol 

Parameter j 

Min. 

Typ. 

Max. 

Units 

Conditions 

tCYC 

Read Cycle Time 

450 



ns 

See Test Circuit 

& Waveforms 

tAA 

Address Access Time 



450 

ns 

tAE 

Enable Access Time 



200 

ns 

toFF 

Output Disable Time' 

10 


150 

ns 


Propagation Delay From Chip Enable 



Dj-D, 



Propagation Delay from Address Inputs 



VftUD 

e 

s 


H 

'aa k-j 

:yc 



VALID 

. — . - 
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A.C. Test Conditions 


Output Load 1 TTL Gate and Cl ~ 100 pF 

Input Pulse Levels 0.8 to 2.4V 

Input Rise and Fall Times (10% to 90%) 20 ns 


Timing Measurement Reference Level 


Input IV and 2.2V 

Output 0.8V and 2.0V 


Custom Programming 


The preferred method of pattern submission is the AMI Hex form.at as described below, with its built-in address 
space mapping and error checking. This is the format produced by the AMI Assembler. The format is as follows 
and may be on paper tape, punched cards or other media readable by AMI. 


Position 

1 

2 

3,4 

5,6, 7, 8 

9, . . ., N 
N + 1, N + 2 


Description 

Start of record (Letter S) 

Type of record 

0 — Header record (comments) 

1 — Data record 

9 — End of file record 
Byte Count 

Since each data byte is represented as two hex characters, the byte count must be multiplied 
by two to get the number of characters to the end of the record. (This includes checksum and 
address data.) Records may be of any length defined in each record by the byte count. 

Address Value 

The memory location where the first data byte of this record is to be stored. Addresses should 
be in ascending order. 

Data 

Each data byte is represented by two hex characters. Most significant character first. 

Checksum 

The one’s complement of the additive summation (without carry) of the data bytes, the address, 
and the byte count. 


Example: S113000049E9F10320F04931 39F72000F5EOF00126 

S9030000FC 


2 

< 



X 

y 


0 0 

E 

CA 

y y 
(u y 

c 

3 

y 


0 


0 0 

u 

< 

y 

>, 




ccH 

m 

CO 

1 1 

1 

1 

\ 

S 1 

1 3 

0 0 0 0 


cd 

cd 

Q 

I 


/ V 

49E9F10320F0493139F72000F5E0F001 


S 

3 

CO 

o 

a; 

X! 

0 

1 

2 6 


NOTES: 

1. Only positive logic formats for Eq, E^, E 2 are accepted. 1 = VjjjQjj;0 = VloW 

2. A “0” indicates the chip is enabled by a logic 0. 

A “1” indicates the chip is enabled by a logic 1. 

3. Paper tape format is the same as the card format above except: 

a. The record should be a maximum of 80 characters. 

b. Carriage return and line feed after each record followed by another record. 

c. There should NOT be any extra line feed between records at all. 

d. After the last record, four (4) $$$$ (dollar) signs should be punched with carriage return and line feed indicating end of file. 
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ERASABLE AND 
ELECTRICALLY REPROGRAMMABLE 

READ ONLY MEMORY 


Features 

□ On-Board Programmability 

□ Fast Access Time — 575ns Typ. 

□ Pin Configuration Similar to the S6830 IK x 
8 Bit ROM 

□ High Speed Programming — Less than 1 Minute 
for All 4096 Bits 

□ Programmed with R/W, CS and VpROG Pins 

□ Completely TTL Compatible — Excluding the 
VpROG Pin 

□ Ultraviolet Light Erasable — Less than 
10 Minutes 

□ Static Operation — No Clocks Required 

□ Three-State Data I/O 

□ Standard Power Supplies +5V and -12V 

□ Mature P-Channel Process 


Block Diagram 


General Description 

The S6834 is a highspeed, static, 512 x 8 bit, erasable 
and electrically programmable read only memory de- 
signed for use in bus-organized systems. Both input 
and output eire TTL compatible during both read and 
write modes. Packaged in a 24 pin hermetically sealed 
dual in-line package the bit pattern can be erased by 
exposing the chip to an ultra-violet light source through 
the transparent lid, after which a new pattern can be 
written. 


64x64 BIT 
PROM ARRAY 


SENSE AMPLIFIERS 
3 STATE 
INPUT/OUTPUT 
BUFFERS 


Pin Configuration 


GND 1 

24 ] Ao 


Do [ 2 

23 ] A, 


Di [ 3 

22 ] A2 


D2 [ 4 

21 ] A3 


O3 [ S 

20 ] A4 


□4 [ 6 

19 ] As 


Ds [ 7 

18 ] Ab 


Do [ 8 

17 ] A7 


0, [ 9 

16 ] As 


Vgg [ 10 

15 ] CS 


VpROG 11 

14 |] R/W 


VCC [ 12 

13 ] VcC 

Typical Applications 


□ 

ROM Program Debugging 

□ 

Code Translation 

□ 

Microprogramming 

□ 

Look-up Tables 


□ 

Random Logic Replacement 

□ 

Programmable Waveforms 

□ 

Character Generation 

□ 

Electronic Keyboards 


K 

O 

(A 

(0 

Ul 

O 

o 

oc 

0. 

o 

K 

O 


©IC MASTER 1979 


1809 





MICROPROCESSOR 


AIMI 


DC (STATIC) CHARACTERISTICS (Vcc = +5.0V ± 5%, Vqq = -12.0V ± 5% T^ = 0 - 70“C unless otherwise noted). 


SYMBOL 

CHARACTERISTIC 

MIN 

MAX 

UNIT 

ViL 

INPUT VOLTAGE LOW 


0.8 

V 

ViH 

INPUT VOLTAGE HIGH 

Vcc -2 25 

Vcc ^0 

V 

VoL 

OUTPUT VOLTAGE LOW 

IqL = 1 -6 ma 


0.4 

V 

Vqh 

OUTPUT VOLTAGE HIGH 

Iqh = 200mA 

2.4 


V 

Ili 

INPUT LEAKAGE CURRENT 


10 

jua 

^LO 

OUTPUT LEAKAGE CURRENT 

CS = 5V 


20 

IJa 

^GG 

Wqq supply CURRENT 


45 

ma 

*CC 

Vcc S^PLY CURRENT 


50 

ma 

Pd 

POWER DISSIPATION 


750 

mw 


NOTE: Program input Vpj^oG ^CC during the Read. 


AC (DYNAMIC) CHARACTERISTICS (Loading is as shown in Figure 1 unless otherwise noted). 


SYMBOL 

CHARACTERISTIC 

MIN 

MAX 

(6834) (6834-1) 

UNIT 

Tacc 

ACCESS TIME 


575 

750 

ns 

TCO 

CHIP SELECT TO 

OUTPUT DELAY 


300 

400 

ns 

Tdd 

CHIP DESELECT TO 
OUTPUT DELAY 


250 

325 

ns 


PROGRAM CHARACTERISTICS (R/W Program pulse rise and fall time (10% to 90%) are both at l/ts max). 


SYMBOL 

CHARACTERISTICS 

MIN 

MAX 

UNIT 

Tas 

ADDRESS SET UP TIME 

10 


/LIS 

TCSS 

CHIP SELECT SET UP TIME 

10 


/LIS 

Tds 

DATA SET UP TIME 

10 


IJS 

TaH 

ADDRESS HOLD TIME 

10 


^JS 

TcSH 

CHIP SELECT HOLD TIME 

10 



TdH 

DATA HOLD TIME 

10 


MS 

TPWL 

PROGRAM PULSE WIDTH 

LOW 

3 

5 

ms 

TpWH 

PROGRAM PULSE WIDTH 

HIGH 

500 


MS 

^PROG* 

PROGRAM AMPLITUDE 

-55 

-50 

V 

IPROG 

PROGRAM CURRENT 


35 

ma 

TWS 

WRITE SET UP TIME 

10 


MS 

Twh 

WRITE HOLD TIME 

5 


MS 

Trs 

READ SET UP TIME 

10 


MS 


♦Note that in the WRITE mode the MIN value of VpRQG should not be exceeded and that chip select, address, and data 
lines may remain at TTL level, as in the READ mode. 
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S6834 


CONTROL FUNCTION TRUTH TABLE 



'"prog 

MODE 

OUTPUTS 

VPROG 

Write 

Active Data Inputs 

vcc 

Read 

Active 

X 

Standby 

Floating 


operation 

Initially, and after each erasure, all bits of the 6834 are in the 
logic “0” state (output 0 volts). Data is stored by selectively 
programming a logic “1 ” into t}ie desired bit locations. The R/W 
input (pin 14) is used to select the desired mode of operation. 
When the R/W input is at logic “0” the chip is in the write 
enable mode of operation. The outputs (Oj — Og) are disabled 
(floating) with the corresponding pins becoming the data inputs 
(Oj Djj^ j etc.). The word address is selected in the same 
manner as in the read mode. Data to be programmed are pre- 
sented 8 bits in parallel and after the address and data are set 
up a programming pulse (Vp —50 volts) is applied. Vpj^QQ 
electrically writes the data into the memory array. Writing may 
be inhibited by deselecting the chip with the CS input at a 
logic “1” during the write cycle. This feature allows true “on 
board” programming in bus organized systems where the R/W 
and VpRQQ inputs are common and the device to be pro- 
grammed is selected by means of the chip select input as during 
read operations. 

INTERFACE DESCRIPTION 


The amount of program energy required to insure memory 
retentioq, may be defined as a function of the number of 
program pulses (N) times the program pulse width (tp^) 
(N X tp^ > 60 msec). This means if a 3 ms pulse is used, 20 
program pulses are required, and if a 5 ms pulse is used 12 pro- 
gram pul^s are required. 

The read operation is accomplished by a logic “1” at the R/W 
input with the program input connected to Vgg potential. 
True data (data out = data in) is valid after the address is stable. 
The CS input will disable (float) the outputs when at a logic 
“1” to allow or tie capability. 

Erasure is accomplished by exposing the array to a high inten- 
sity ultra-violet light source (such as, Ultra-Violet Products, Inc. 
Lamp Model S52 or UVS-54) for a period of 7 to 10 minutes. 
The clear optical lid should be approximately one inch away 
from the lamp tubes. 


Pin Label Function 

(2) DO Data Lines - with the R/W line selected for Read (Vijj), the Data Lines (DO through D7) 

(3) D1 are set to reflect the contents of the selected memory location. When the R/W line is set for 

(4) D2 Write (V|l), the Data Lines are input to the addressed location of the 6834 when Vpj^QQ is 

(5) D3 present . The Data Bus output drivers are three-state devices that remain in the high impedance 

(6) D4 (off) state when CS is in the Vjj^ state of when R/W is in (he Vjj^ state. 



(14) 

R/W 

Read/Write - When this input line is set to the device is in the Read mode, a low (Vj^) 

signal puts it into the Write mode. 


(15) 

CS 

Chip Select — This input line must be set to Vjl for a Read or Write operation to be per- 
formed. When it is High (Vjpj) the output data bus is set to a high-impedance three-state 
condition and disables the Write operation. 

^ — 

(11) 

VpROG 

Program - In the Write mode, a programming pulse (-50V dc) at this input causes the 
data at the Data Lines to be stored in the selected address. This pin should be tied to for 

normal Read operations. 


(24) AO 
(23) A1 
(22) A2 
(21) A3 


Address Lines - These lines select the 8 bit word in memory for Read or Write op>eration 
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S6840 


PROGRAMMABLE TIMER 


Features 


General Description 


□ Operates from a Single 5 Volt Power Supply 

□ Fully TTL Compatible 

□ Single System Clock Required (Enable) 

□ Selectable Prescaler on Timer 3 Capable of a 

4MHz Input 

□ Programmable Interrupts (IRQ ) Output to 
MPU 

□ Readable Down Counter Indicates Counts to 
Go to Time-Out 

□ Selectable Gating for Frequency or Pulse- 
Width Comparison 

□ RESET Input 

□ Three Asynchronous External Clock and Gate/ 
Trigger Inputs Internally Synchronized 

□ Three Maskable Outputs 


The S6840 is a programmable subsystem component 
of the S6800 family designed to provide variable 
system time intervals. 


The S6840 has three 16-bit binary counters, three 
corresponding control registers and a status register. 
These counters are under software control and may 
be used to cause system interrupts and/or generate 
output signals. The S6840 may be utilized for such 
tasks as frequency measurements, event counting, 
interval measuring and similar tasks. The device may 
be used for square wave generation, gated delay sig- 
nals, single pulses of controlled duration, and pulse 
width modulation as well as system interrupts. 


Block Diagram 


Pin Configuration 


_ ENABLE 

IRQ R/IV RSO RSI RS2 CSO CS1 (SYSTEM o2) 




s:* 

< 
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S6840 


Absolute Maximum Ratings 


Supply Voltage Vcc ’ 0.3 to +7.0V 

Input Voltage Vjn - 0.3 to +7.0V 

Operating Temperature Range Ta 0°C to +70°C 

Storage Temperature Range Tstg -55°C to +150°C 

Thermal Resistance 0JA 82.5° C/W 


This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields; however, it is 
advised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to this high- 
impedance circuit. 


Electrical Characteristics (Vcc ~ 5.0V ± 5%, Vgs = 0, Ta = 0°C to +70°C unless otherwise noted) 


Symbol 

Characteristic 

Min. 

Typ. 

Max. 

Unit 

Condition 

ViH 

Input High Voltage 



v^^ 

1 

V 


ViL 

Input Low Voltage 



Vss +0-8 

pA 


IlN 

Input Leakage Current 



2.5 


ViN=0 to 5.25V 

Itsi 

j Three-State (Off State) 

1 Input Current 

DO -D7 



10 

juA 

ViN =0.4 to 2.4V 

VOH 

Output High Voltage 

D0-D7 


■ 

1 

V 

Iload= -205mA 


Other Outputs 





Il0AD= -200m a 

VoL 

Output Low Voltage 

D0-D7 


i 

Vss "^0.4 

V 

IloAD 1.6mA 


01 

-03, IRQ 



Vss +0-4 


IloAD = 3.2mA 

Iloh 

Output Leakage Current 
(Off State) 

IRQ 

1 


10 

ma 

VoH =2.4V 

Pd 

Power Dissipation 



550 

mW 


Cln 

Input Capacitance 

DO -D7 



12.5 

pF 

Vln=0,Ta= 25°C, 
f = l.OMHz 



All Others 


1 

7.5 



Gout 

Output Capacitance 

IRQ 


■ 



Vin=0,Ta=25°C, 



01,02,03 


■ 



f= l.OMHz 


Bus Timing Characteristics 
Read (See Figures 1 and 7) 


Symbol 

Characteristic 

Min. 

mQ^Qmii 


Condition 

tcYCE 

Enable Cycle Time 

1.0 


MS 


PWeh 

Enable Pulse Width, High 


4.5 

MS 


PWel 

Enable Pulse Width, Low 

0.43 


MS 


^AS 

Setup Time, Address and R/W valid to enable 
positive transition 



ns 


^DDR 

Data Delay Time 


320 

ns 



Data Hold Time 

10 


1 

ns 


tAH 

Address Hold Time 

10 


ns 


tEr, tEf 

Rise and Fall Time for Enable input 


25 

ns 



t814 
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Bus Timing Characteristics (Continued) 
Write (See Figures 2 and 7) 


Symbol 

Characteristic 

Min. 

Max. 

Unit 

Condition 

tcYCE 

Enable Cycle Time 

1.0 

10 

JUS 



Enable Pulse Width, High 

0.45 

4.5 

JUS 



Enable Pulse Width, Low 

0.43 


JUS 



Setup Time, Address and R/W valid to enable 
positive transition 

160 


ns 


tDSW 

Data Setup Time 

195 


ns 


tH 

Data Hold Time 

10 


ns 


^AH 

Address Hold Time 

10 


ns 


tEf 

Rise and Fall Time for Enable input 


25 

ns 



AC Operating Characteristics 


Symbol 

Characteristic 

Min. 

Max. 

1 1 

Unit 

Condition 

tr, tf 

Input Rise and Fall Times 

C , G and Reset 





PWl 

Input Pulse Width Low (Figure 3) 

C, G and Reset 

tCYCE+tsu + thd 


ns 


PWh 

Input Pulse Width High (Figure 4) 

C , G 

tcYCE+tsu + thd 


ns 


tsu 

Input Setup Time (Figure 5) 
(Synchronous Mode) C, G and Reset 

C3 (t-8 Prescaler Mode only) 

200 


ns 


thd 

Input Hold Time (Figure 5) 

(Synchronous Mode) C , G and Reset 

C3 fr-S Prescaler Mode only) 

50 


ns 


tco 

Load A TTL 


700 

ns 

Voh=2.4V 

tcm 

Load C MOS 

i 

450 

ns 

Voh=2.4V 

tcmos 

LoadC CMOS 


2.0 

JUS 

Vqh^O-^Vdd 

tiR 

Interrupt Release Time 


1.6 

JUS 



and tf < 1 X Pulse Width or I.Ojlis, whichever is smaller. 

Tablet. Register Selection 


REGISTER 

SELECT INPUTS 

OPERATIONS 

RS2 

RSI 

RSO 

R/W = 0 

Ryw=i 

0 

0 

0 

CR20 = 0 WRITE CONTROL REGISTER #3 

CR20=1 WRITE CONTROL REGISTER#! 

NO OPERATION- 


0 

1 

WRITE CONTROL REGISTER #2 

READ STATUS REGISTER 

0 

1 

0 

WRITE MSB BUFFER REGISTER 

READ TIMER#! COUNTER 

0 

1 

1 

WRITE TIMER#! LATCHES 

READ LSB BUFFER REGISTER 

1 

0 

0 

WRITE MSB BUFFER REGISTER 

READ TIMER #2 COUNTER 

1 

0 

1 

WRITE TIMER #2 LATCHES 

READ LSB BUFFER REGISTER 

1 

1 

0 

WRITE MSB BUFFER REGISTER 

READ TIMER #3 COUNTER 

1 

1 

: — n 

! 1 

WRITE TIMER #3 LATCHES 

READ LSB BUFFER REGISTER 
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ROM-I/O-TIMER 

General Description 


Features 

□ 2048x8-Bit Bytes of Mask-Programmable ROM 

□ 8 -Bit Bidirectional Data Port for Parallel 
Interface Plus Two Control Lines 

□ Programmable Interval Timer -Counter 
Functions 

□ Programmable I/O Peripheral Data, Control 
and Direction Registers 

□ Compatible with the Complete S6800 Micro- 
computer Product Family 

□ TTL- Compatible Data and Peripheral Lines 

□ Single 5 Volt Power Supply 


The S6846 combination chip provides the means, in 
conjunction with the S6802, to develop a basic 2-chip 
microcomputer system. The S6846 consists of 2048 
bytes of mask-programmable ROM, an 8 -bit bidirec- 
tional data port with control lines, and a 16-bit pro- 
grammable timer -counter. 

This device is capable of interfacing with the S6802 
(basic S6800, clock and 128 bytes of RAM) as well as 
the S6800 if desired. No external logic is required to 
interface with most peripheral devices. 

The S6846 combination chip may be partitioned into 
three functional operating sections; programmed stor- 
age, timer- counter functions, and a parallel I/O port. 


Block Diagram 


Pin Configuration 



CPI 

CP2 


PPO 

PPl 

PP2 

PP3 

PP4 

PP5 

PP6 

PP7 



ADVANCED F^RODUCT DESCRIPTION 
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S6850/S68A50/S68B50 


2 

< 


Features 

□ 8 Bit Bidirectional Data Bus for 
Communication with MPU 

□ False Start Bit Deletion 

□ Peripheral/Modem Control Functions 

□ Double Buffered Receiver and Transmitter 

□ One or Two Stop Bit Operation 

□ Eight and Nine -Bit Transmission with 
Optional Even and Odd Parity 

□ Parity, Overrun and Framing Error Checking 

□ Programmable Control Register 

□ Optional -^-1, -^16, and ^64 Clock Modes 

□ Up to 500,000 bps Transmission 
Absolute Maximum Ratings 

Supply Voltage -0.3V to +7.0V 

Input Voltage -0.3V to +7.0V 

Operating Temperature Range 0°C to +70‘'C 

Storage Temperature Range - 55°C to +150°C 


Asynchronous Communication 
Interface Adapter (ACIA) 

General Description 

The S68A50/S68B50 Asynchronous Communications 
Interface Adapter (ACIA) provides the data formatting 
and control to interface serial asynchronous data com- 
munications to bus organized systems such as the 
S68A00/S68B00 Microprocessing Units. 

The S68A50/S68B50 includes select enable, read/ 
write, interrupt and bus interface logic to allow data 
transfer over an eight -bit bidirectional data bus. The 
parallel data of the bus system is serially transmitted 
and received by the asynchronous data interface, with 
proper formatting and error checking. The functional 
configuration of the ACIA is programmed via the data 
bus during system initialization. Word lengths, clock 
division ratios and transmit control through the Re- 
quest to Send output may be programmed. For modem 
operation three control lines are provided. 


Block Diagram 



-oco 

'RTS 


Vcc^PIN 12 
GROUND = PIN 1 


Pin Configuration 


gnd[ 

• 

1 24 

]CTS 

RXD [ 

2 23 

]dc5 

CRX [ 

3 22 

]do 

CTX [ 

4 21 

]di 

RTS [ 

5 20 

]d2 

TX0[ 

S6850 
' S68A50 ' 

]03 

IRQ [ 

’ S68B50 

]d4 

cso[ 

8 12 

]d5 

CS2[ 

9 16 

]d6 

csi[ 

10 15 

]d7 

RS[ 

11 19 


''cc[ 

12 13 

]r/w 





Physical Dimensions 
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Electrical Characteristics (Vqq = +5.0V ±5%, Vgg = 0, = 0°C to +70°C unless otherwise noted.) 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

ViH 

Input High Voltage (normal operating level) 

Vss+2.0 


Vcc 

Vdc 


ViL 

Input Low Voltage (normal operating level) 

Vss-0.3 


Vgs + O.S 

Vdc 

/ 

hN 

Input Leakage Current RAV, ES, CSO, CSl, CS2, Enable 


1.0 


/iAdc 

ViN = 0 Vdc to 5.25Vdc 

ItSI 

Three-State (Off State) Input Current 

D0-D7 


2.0 

10 

M Adc 

VjN = 0.4Vdc to 2.4Vdc 

VqH 

Output High Voltage (all outputs except IRQ) 









D0-D7 

Vss+2.4 



Vdc 

IlOAD = -205MAdc, 








Enable Pulse Width <25ms 



Tx Data, RTS 

Vss+2.4 



Vdc 

IlOAD = -lOOMAdc, 








Enable Pulse Width <2 5ms 

VoL 

Output Low Voltage (Enable pulse width < 25/l(s) 



Vss + 0.4 

Vdc 

^LOAD l-6mAdc, 








Enable Pulse Width <25ms 

IlOH 

Output Leakage Current (Off State) 

IRQ 


1.0 

10 

MAdc 

Vqh = 2.4Vdc 

Pd 

Power Dissipation 



525 

mW 


CiN 

Input Capacitance 









D0-D7 


10 

12.5 

pF 



E,Tx,CLK,Rx Clk,R/W,RS,Rx Data, 







CS0,CS1,CS2,RXD,CTS,DCD,CTX,CRX 


7.0 

7.5 

PF 

Vtn = 0, Ta = 25°C, 

CquT 

Output Capacitance 

RTS,Tx Data 



10 

pF 

f=1.0MHz" 



IRQ 



5.0 



PWCL 

Minimum Clock Pulse Width, Low 

^16, ^64 Modes 

600 



ns 

PWcH 

Minimum Clock Pulse Width, High 

^16, ^64 Modes 

600 



ns 

fc 

Clock Frequency 

-^1 Mode 



500 

kHz 




^16, ^64 Modes 



800 

kHz 


tTDD 

Clock -to -Data Delay for Transmitter 


1.0 

/JS 


tRDSU 

Receive Data Setup Time 

-^1 Mode 

500 


ns 

tRDH 

Receive Data Hold Time 

H-1 Mode 

500 




ns 

tiR 

Interrupt Request Release Time 



1.2 

)US 

tRTS- 

Request -to -Send Delay Time 


1.0 

MS 


tr,tf 

Input Transition Times (Except Enable) j 



JUS 

• 


*1.0m or 10% of the pulse width, whichever is smaller. 


Bus Timing Characteristics = +5.0V ±5%, Vgg = 0, = 0°C to +70°C unless otherwise noted.) 



Read 


Symbol 

Parameter 

S68A50 

S68B50 

Units 

Min. 

Max. 

Min. 

Max. 

^cycF 

Enable Cycle Time 

0.666 




jUS 


Enable Pulse Width, High 


25 

0.22 

25 

JUS 


Enable Pulse Width, Low 



0.21 


JUS 

^AS 

Setup Time, Address and R/W Valid 
to Enable Positive Transition 

140 


70 


ns 

^DDR 

Data Delay Time 




180 

ns 


Data Hold Time 

10 


10 


ns 

tAH 

Address Hold Time 

10 




ns 

tEr’ ^Ef 

Rise and Fall Time for Enable Input 


25 

1 


25 

ns 
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S6850/S68A50/S68B50 



Parameter 


tcycE Enable Cycle Time 


PWeh Enable Pulse Width, High 


PWgL Enable Pulse Width, Low 


S68A50 


Min. Max. 


S68B50 
Min. I Max. 




tDSW Data Setup Time 


tjj I Data Hold Time 


^AH Address Hold Time 


tpr, tgf I Rise and Fall Time for Enable Input 



Bus Timing Test Loads 

' LOADS 

(00-07. STS. T.OATAl (iSo OSLVI 

J 5,0V *j 

<RL = 2ifc < 

TEST POIRT O ■ f t IIM061W * 

T OREQUIV. 

'T 1" y. 

^ 5.0V 

► 3k 

( i 1 r ¥M07000 ' 

J ^ OR EflUtV 

:: 

- - 

C O30pF FOR DO D7 R > 11 7kU FOR DO 07 “ 

*77K1 °30pF FOR RWANOTx DATA = 24kn FOR RTS ANO Ti DATA 

N lOOpF 
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S6850/S68A5(VS68B50 



Figure 5. Receive Data Hold Time 
(^1 Mode) 


Figure 6. Request -to Send D elay and 

Interrupt- Request Release Times 
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SYNCHRONOUS SERIAL 
DATA ADAPTER (SSDA) 


Features 


General Description 


□ Programmable Interrupts from Transmitter, 
Receiver, and Error Detection Logic 

□ Character Synchronization on One or Two 
Sync Codes 

□ External Synchronization Available for 
Parallel -Serial Operation 

□ Programmable Sync Code Register 

□ Up to 600kbps Transmission 

□ Peripheral/Modem Control Functions 

□ Three Bytes of FIFO Buffering on Both 
Transmit and Receive 

□ Seven, Eight, or Nine Bit Transmission 

□ Optional Even and Odd Parity 

□ Parity, Overrun, and Underflow Status 


The S6852 Synchronous Serial Data Adapter provides 
a bi-directional serial interface for synchronous data 
information interchange. It contains interface logic for 
simultaneously transmitting and receiving standard 
synchronous communications characters in bus organ- 
ized systems such as the S6800 Microprocessor 
systems. 

The bus interface of the S6852 includes select, enable, 
read/write, interrupt, and bus interface logic to allow 
data transfer over an 8 -bit bi-directional data bus. 
The parallel data of the bus system is serially trans- 
mitted and received by the synchronous data interface 
with synchronization, fill character insertion/deletion, 
and error checking. The functional configuration of 
the SSDA is programmed via the data bus during 
system initialization. Programmable control registers 
provide control for variable word lengths, transmit 
control, receive control, synchronization control, and 
interrupt control. Status, timing and control lines 
provide peripheral or modem control. 

Typical applications include floppy disk controllers, 
cassette or cartridge tape controllers, data communica- 
tions terminals, and numerical control systems. 



ADVANCED PRODUCT DESCRIPTION 
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m. 


Maximum Ratings 


Supply Voltage -0.3V to +7. OV 

Input Voltage -0.3V to +7.0V 

Operating Temperature Range 0°C to +70° C 

Storage Temperature Range -55°C to +150°C 

Thermal Resistance +70°C/W 


This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields; however, it is 
advised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to this high- 
impedance circuit. 

Electrical Characteristics (Vcc = +5.0V ±5%, Vss = 0, Ta = 0°C to 70°C unless otherwise noted.) 



Units Conditions 


Input High Voltage 


Input Low Voltage 


Input Leakage Current Tx Clk, Rx Clk, Rx Data, Enable, 
Reiet, RS, R/W, CS, DCD.CTS 


Three-State (Off State) Input Current D0-D7 



Output High Voltage 


Output Low Voltage 


Output Leakage Current (Off State) 


Power Dissipation 
Input Capacitance 


D0-D7 I Vss +2.4 
Tx Data, DTR, TUF 1 Vss + 2.4 


Vss + 0.4 


Output Capacitance 


D0-D7 
Other Inputs 

Tx Data, SM/DTR, TUF, IRQ 


Minimum Clock Pulse Width, Low 


OVdc to 5.25Vdc 


Vin = 0.4Vdc to 2.4Vdc, 
Vcc = 5.25Vdc 

^Load 205^iAdc, 

Enable Pulse Width <25/rs 
lUoad = -lOO/iAdc, 

Enable Pulse Width <25/is 

lUoad l.OmAdc, 

Enable Pulse Width <25/is 


Vqh ^ 2.4Vdc 


Vi„ = 0, Ta = 25°c, 
f = l.OMHz 

Vin = 0, Ta= 25°C, 
f = l.OMHz ‘ 

Figure 1 


Figure 2 
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Bus Timing Characteristics 
Read 


Symbol 

1 

Parameter 

Min. 

1 

Typ. 

Max. 

Unit 

C^onditions 

tcycE 

Enable Cycle Time 

1.0 



MS 

Figures 

8 and 10 


Enable Pulse Width, High 

0.45 


25 

i 


Enable Pulse Width, Low 

0.43 



jus 

Bjl 

Setup Time, Address and R/W valid 
to Enable positive transition 

160 



ns 

tDDR 

Data Delay Time 



320 

ns 

tH 

Data Hold Time 




ns 

^AH 

Address Hold Time 

10 



ns 

tEr, tEf 

Rise and Fall Time for Enable input 



25 

ns 


Write 


Symbol 

Parameter 

Min. 

j 

Typ. 

Max. 

! 

Unit 

Conditions 

fcycE 

Enable Cycle Time 

1.0 



MS 

Figures 

9 and 10 


Enable Pulse Width, High 

0.45 


25 

MS 


Enable Pulse Width, Low 

0.43 



MS 


Setup Time, Address and R/W valid 
to Enable positive transition 

160 



ns 

tosw 

Data Setup Time 

195 



ns 

tH 

Data Hold Time 

10 



ns 

tAH 

Address Hold Time 

10 



ns 

tEr, tEf 

Rise and Fall Time for Enable input 



25 

ns 
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Figure 4. Transmit Data Output Delay and Transmitter Figures. Data Terminal Ready and Interrupt Request 
Underflow Delay Time Release Times 






n = NUMBER OF BITS IN CHARACTER 


Tx Clk HIGH. 
PERIOD 



Figure 8. Bus Read Timing Characteristics 
(Read Information from SSDA) 


Figure 9. Bus Write Timing Characteristics 
(Write Information into SSDA) 
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Features 

□ S6800 Compatible 

□ Protocol Features 

□ Automatic Flag Detection and 
Synchronization 

□ Zero Insertion and Deletion 

□ Extendable Address, Control and Logical 
Control Fields (Optional) 

□ Variable Word Length Info Field — 5,6,7, 
or 8 -bits 

□ Automatic Frame Check Sequence Genera- 
tion and Check 

□ Abort Detection and Transmission 

□ Idle Detection and Transmission 

□ Loop Mode Operation 

□ Loop Back Self-Test Mode 

□ NRZ/NRZI Modes 


S6854/S68A54 


ADVANCED DATA 
LINK CONTROLLER 


□ Quad Data Buffers for Each Rx and Tx 

□ Prioritized Status Register (Optional) 

□ MODEM/DMA/Loop Interface 

□ MIL-STD-883 , Class B and C Devices Available 


General Description 

The S6854 ADLC performs the complex MPU/data 
communication link function for the “Advanced Data 
Communication Control Procedure” (ADCCP). High 
Level Data Link Control (HDLC) and Synchronous 
Data Link Control (SDLC) standards. The ADLC pro- 
vides key interface requirements with improved soft- 
ware efficiency. The ADLC is designed to provide the 
data communications interface for. both primary and 
secondary stations in stand-alone, polling, and loop 
configurations. 


Block Diagram 


Pin Configuration 
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S6854/S68A54 


Absolute Maximum Ratings* 


Supply Voltage . . . , 

Input Voltage 

Operating Temperature Range 
Industrial Temperature Range 
Military Temperature Range . 
Storage Temperature Range 
Thermal Resistance . 


-0.3V to +7.0 V 
-0.3V to +7.0V 
.. 0°Cto+70°C 
-40°Cto +85° C 
-55°Cto +125°C 
-55°Cto +150° C 
+70°C/W 


*This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields; however, it is 
advised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to this high- 
impedance circuit. 





Electrical Characteristics (V^c ^ 5.0V ± 5%, Vss ~ Ta ~ 0°C to70°C unless otherwise noted.) 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

[ Unit 

Conditions 

ViH 

Input High Voltage 

Vss +2.0 



mSm 


ViL 

Input Low Voltage 



Vss +0.8 

E9 


IlN 

Input Leakage Current 

All Inputs Except DO — D7 


1.0 


iuAdc 

ViN=0 to 5. 2 5 Vdc 

Itsi 

Three-State (Off State) 

Input Current 

D0-D7 


2.0 

1111^1 

juAdc 

Vin=0.4 to 2. 4 Vdc 
Vcc = 5. 2 5 Vdc 

VqH 

Output High Voltage 

D0-D7 

All Others 

Vss + 2.4 

Vss + 2.4 



Vdc 

Iload 205pAdc 

Iload lOO/^Adc 

VoL 

Output Low Voltage 



Vss +0.4 

Vdc 

lLOAD=l-6mAdc 

Iloh 

Output Leakage Current 
(Off State) IRQ 


1.0 

10 

juAdc 

VoH=2.4Vdc 

Pd 

Power Dissipation 




mW 


CiN 

Capacitance 

DO - D7 

All Other Inputs 


■ 


pF 

ViN =0,Ta = 25°C, 
f = l.OMHz 

CoUT 

IRQ 

All Others 



5.0 

10 

pF 
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S6854/S68A54 


Symbol 

Parameter 

S6854 

S68A54 ' 

Unit 

Conditions 

Min. 

Max. 

Min. 

Max. 


Minimum Clock Pulse Width, Low 

700 




ns 



Minimum Clock Pulse Width, High 





ns 


Clock Frequency 


0.66 


1.0 

MHz 

tRDSU 

Receive Data Setup Time 

250 


200 


ns 

tRDH 

Receive Data Hold Time 

120 


100 


ns 

tRTS 

Request-to-Send Delay Time 


680 



ns 

tTDD 

Clock-to-Data Delay for Transmitter 

i 

460 


320 

ns 

tPD 

Flag Detect Delay Time 

1 

680 


460 

ns 

tDTR 

DTR Delay Time 


680 


1^9 

ns 

tLOC 

Loop On-Line Control Delay Time 

i 

680 

i 

j 

■LH 

ns 

tRDSR 

RDSR Delay Time 


540 



ns 

tTDSR 

TDSR Delay Time 


540 


mom 

ns 

tiR 

Interrupt Request Release Time 


1.2 

■B 


MS 

tRES 

Reset Minimum Pulse Width 

1.0 




MS 

tr, tf 

Input Rise and Fall Times 

Except Enable 


1.0* 


1.0* 


0.8V to 2.0V 


*1.0/is or 10% of the pulse width, whichever is smaller. 


Bus Timing Characteristics (Vcc ~ 5.0V ± 5%, Vss ^ 0, Ta = 0°C to +70°C unless otherwise notefd.) 
Read 




S6854 

S68A54 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Unit 

tCYC 

Enable Cycle Time 

1.0 


0.666 


MS . 

PWeh 

Enable Pulse Width, High 



0.28 


Ms 

PWel 

Enable Pulse Width, Low 



0.28 


IJS 

Us 

Setup Time, Address and R/W Valid to Enable 
positive transition 

160 


140 


ns 

Udr 

Data Delay Time 


320 



ns 

u 

Data Hold Time 

10 


10 


ns 

Uh 

Address Hold Time 

10 


10 


ns 

Ur. Uf 

Rise and Fall Time for Enable input 


25 


25 

1 

ns 


Write 


Uyce 

Enable Cycle Time 

1.0 


0.666 


MS 

PWeh 

Enable Pulse Width, High 



0.28 


MS 

PWel 

Enable Pulse Width, Low 



0.28 


Ms 

Us 

Setup Time, Address and R/W Valid to Enable 
positive transition 

160 


■■ 


ns 

Usw 

Data Setup Time 

195 


80 


ns 

tn 

Data Hold Time 





ns 

Uh 

Address Hold Time 



Hffijiiiii 


ns 

Ur. Uf 

Rise and Fall Time for Enable input 


25 


25 

ns 
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S68047 


August 1978 


VIDEO DISPLAY 
GENERATOR 


Features 


a 

o 

Iff 

Ul 

U 

O 

cc 

a. 

o 

a 

o 


32 X 16 (512 total) Alphanumeric Two Color 
Display on Black Background with Internal 
or External Character Generator ROM. 

Two Semigraphics Modes with Display 
Densities Ranging from 64 x 32 to 64 x 48 in 
8 and 4 Color Sets Respectively, plus Black. 
Full Graphics Modes with Display Densities 
Ranging from 64 x 64 to 256 x 192 in 2 and 
4 Colors. 

Full NTSC Compatible Composite Video with 
Choice of Interlaced and Non-interlaced 
Display Versions. 

Provides Microprocessor Compatible Interface 
Signals. 

Generates Display Refresh RAM Addresses. 
NMOS Device, Single 5V Supply, TTL 
Compatible Logic Levels. 

Color Set Select Pin Can Give 8 Color Displays 
in Full Graphics Mode. 


Block Diagram 


General Description 

The S68047 Video Display Generator (VDG) is de- 
signed to produce composite video suitable for display 
on a standard American NTSC compatible black/white 
television or color teievison or monitor. 

There are three major types of display which the 
S68047 can generate. These include an alphanumerics 
mode of which there are two types, each with normal 
or inverted video ; a semigraphics mode of which there 
are also two types; and full graphics mode of which 
there are eight types. 


Alphanumeric Modes 

The alphanumeric modes, internal and external, enable 
the S68047 to display a matrix of 32 x 16 (512 total) 
characters. The internal mode utilizes an on-chip 64 
ASCII character ROM to display each character in a 
5x7 dot matrix font. In the external alphanumeric 


MPU ADDRESS BUS MPU DATA BUS 


-- < 11 — 





CHARACTER 

GENERATOR 

ROM 


PARALLEL TO -T 1 

SERIAL SHIFT REGISTER i" ^ , 
VIDEO 4 CHROMA ENCODER f 8 Y ' 
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General Description (Continued) 

mode, an external memory is required, either ROM or 
RAM, which is used to display the 32 x 16 character 
matrix with each character located within an 8 x 12 dot 
matrix of customized font. Switching between internal 
and external alphanumerics modes and normal and 
inverted video can be accomplished on a character 
by character basis. 

Semigraphic Modes 

The two semigraphic modes, semigraphic 4 (SG4) 
and semigraphic 6 (SG6), subdivide each of the 512 
(32 X 16) character blocks of 8 x 12 dots each into 
2x2 and 2x3 smaller blocks respectively. In SG4 
each block is created from 4x6 dots and in SG6 each 
block consists of 4 x 4 dots. In addition the SG4 and 
SG6 modes can each be displayed in 8 and. 4 colors 
plus black. 

Display switching from alphanumerics to semigraphics 
modes or vice versa during a raster display is called 
minor mode switching and can take place on a charac- 
ter basis. 

Graphics Modes 

The eight full graphics modes are divided into two 
major groups, 4 color and 2 color. The 4 color graphics 
provide 4 display densities ranging from 64 x 64 for 
Graphics 0 through to 128 x 192 elements for Graphics 
6. The 2 color graphics also provide 4 display densities 
ranging from 128 x 64 for Graphics 1 through to 256 
X 192 elements for Graphics 7. The latter display has 
the highest density of the eight graphics modes. The 
amount of display memory increases proportionately 
with increasing density of display to a maximum of 6K 
bytes for Graphics 7. Switching between either the 
alphanumeric modes or semigraphics modes and any 
of the full graphics modes is called major mode switch- 
ing. Major mode switching can only occur at the end 
of every twelfth raster line scan. 

Applications 

Anywhere data can be more usefully presented graph- 
ically on a CRT and for a minimum cost, the VDG in 
conjunction with a microprocessor based controller 

Electrical Specifications 
Absolute Maximum Ratings 


can utilize a standard American NTSC compatible TV 
or monitor for such a purpose. Applications are ex- 
tremely broad ranging from educational systems, video 
games, small low cost business/home computers to pro- 
cess control monitors and medical diagnostic displays. 

The different modes of operation permit various cost/ 
display presentation tradeoffs. The alphanumerics 
modes allow use of the TV screen as a video teletype 
at the most limited level of operation. Only 512 bytes, 
one for each character, need to be stored, each byte 
being a minimum of six bits wide per the ASCII 
code. If video inversion switching or alpha to semi- 
graphics switching is required per character then two 
extra bits are required in the display RAM as shown 
in I' lj;. ”) . The semigraphics modes each offer an inter- 
mediate range of graphics densities with tradeoffs in 
density versus color. Typical semigraphics display 
capabilities are bar graphs, charts, mini displays, etc. 
which with minor mode switching to alphanumerics 
modes allow annotation or captioning of the resultant 
display. The various graphics modes provide greater 
density displays with greater freedom of display pres- 
entations. The tradeoffs in increasing density are with 
increasing display memory size and color versus den- 
sity. A minimum Graphics U provides a display density 
of 64 X 64 (4096) elements, each element being com- 
posed of a matrix of 12 (4 x 3) dots with a selection of 
four colors per element. Since each of the even 
numbered 4 color graphics modes map two bits of the 
data word to one picture element, each data word of 
memory provides four picture elements. Thus 
Graphics 0 requires 4096/4 = 1024 bytes of display 
RAM, Graphics 2 requires 8192/4 = 2048 and so on. 
Graphics 1, like all the odd numbered 2 color graphics 
modes, maps one bit of data word to one picture ele- 
ment. Each data word therefore maps eight elements. 
Graphics 1 density of 128 x 8 (8192) elements therefore 
requires 8192/8 = 1024 bytes of display RAM and 
Graphics 7, the densest display, requires 49, 152/8 = 

6144 bytes of RAM. At the higher density graphics 
displays, the rate of change of elements approaches the 
maximum dot frequency of 6MHz. This video rate 
taxes the capabilities of most commercially available 
television sets and thus the quality of the display _ 
system (television or monitor) should be commensurate S 
with the highest video rate to be used. ^ 


Supply Voltage 7.0V 

Input Voltage - 0.3V to +7.0V 

Operating Temperature 0°C to 70° C 

Storage Temperature -65°Ctol50°C 
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DC (Static) Characteristics (Vcc = 5.0V ± 5% ; Ta = 25° C, unless otherwise specified). 


Symbol 

Parameter 

j 

Min. 

Typ. 

Max. 

Unit 

Conditions 

Vffl 

Input Volts^e High 

2.0 


Vcc 

V 


ViH 

Input Voltage High 
(Color Clock only) 

4.0 


Vcc 

V 


ViL 

Input Volt^e Low 

-0.3 


+0.6 

V 


Insr 

Input Leakage Current 
(all inputs) 


1.0 

2.5 

pA 

ViN = 0 - 5.25V; 

Vcc = OV 

Il(ts) 

Tri-State Output 

Leakage Current (AO — All) 



10 

pA 

Vcc = 5.25V; MS = OV; 

ViN = 0.4 -2.4V 

Ilo 

Output Leakage Current 
(HS, FS, RP) 

■ 

i 

i 

10 

mA 

ViN = 2.4V; Vcc = OV 

Vqh 

Output Voltage High 
(A0-A11,1?S, FS, RP) 

2.4 



■ 

lOH = - lOOiU A (HS, FS, RP); 
Op A (Ao - Aii);CL = 30pF 

VoL 

Output Voltage Low 
(A0-Ail,HS, FS, RP) 

j 


0.4 

■ 

lOL = 1.6mA (HS, FS, RP); 
0mA (Ao - All); CL = 30pF 

Icc 

Vcc Supply Current 


45 


mA 

Vcc = 5V;Ta = 25°C 

CiN 

Input Capacitance 



10 

pF 

ViN = 0, Ta = 25°C; 
f = l.OMHz 

COUT 

Output Capacitance 



12 

pF 

Vin = 0,Ta=25°C; 
f= l.OMHz 


AC Electrical Characteristics (Vcc “ 5.0V ± 5%; Ta = 0 - 70°C except where noted). 
Alpha Internal Mode (Figure 1) 


Symbol 

1 1 

Parameter 

Min. 

1 1 

Typ. 

Max. 

Unit 

Conditions 

fyc 

Video Clock Frequency 

5.6 

6.0 

6.4 

MHz 


tch 

Character Time 

1.43 

1.33 

1.25 

ps 


tACC 

Access-Time of External 
Refresh RAM 



0.7 

ps 


Mot 

Dot Time 

178 

166 

i 156 

ns 



Alpha External Mode (Figure 1) 

NOTE: All parameters are the same as in Alpha Internal Mode except tj^QQ 


^ACC 

Access-time of Refresh 

RAM + Access-time of 

External ROM 



0.7 

ps 


Semigraphics Mode (Figure 1) 

tpic 

Picture Element Duration 

712 

664 

624 

ns 



NOTE: All other parameters are the sam.e as in Alpha Internal Mode. 
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S68047 


Color Sub‘carrier Input 


Symbol 


fee 


tr 


tf 


PWee 


ViL 


Vm 


DR 


Parameter 


Frequency 


Rise Time 


Fall Time 


Pulse Width 


Zero Level 


One Level 


Duty Ratio 


Typ. 


3.579545 
±10 Hz 




-ITj 


10 




Figure 1. Refresh RAM Interface Timing 
VIDEO CLOCK (01) 


iiFuuuuuyiJTjpijm 


DO - 07, CSS. 

A/S, INV, INT/EXT 


LATCH DATA 
(Internal to the chip) 


Y, R-Y, B-Y 


DOT BEING 
DISPLAYED 
(FULL ALPHA) 


PICTURE ELEMENT 
BEING DISPLAYED 
(SEMIGRAPHICS) 


-I-^^c'h r Ih 


rnri 1 1 1 1 i i 

I ' A I I I I I . I 
! I I 'll I 1 I T 

I 1 r^'ACCl^l I I I I 

I I I I I I I I I I I 

rnvi / /: I VALID I 
I I A \ \i I data I 

i i' 'Ill'll 

I i ' I ! 1 1 1 

n I i : 1 1 1 n 

1 ' .1 I I I I I I I 

' i I j ' ' j I ’ i 




'Ill'll' 

4 I 3 ; 2 1 1 I 0 I 7 ! 6 I 5 I 4 I 3 I 2 

I I I I I I I I I I 

I I I I I I ' I I ' 


-ONE CHARACTER 


-2ND CHARACTER 


Composite Video Timing (Figure 2 ) 


Symbol Parameter 


tSYNC 


ffp 


^BLANK 


trsi tfs 


frv> ffv 


Sync duration 


Front Porch duration 


Horizontal Blank Duration 


Rise time and Fall time of 
Horizontal Sync 


Rise time and Fall time of 
Horizontal Blank 



Typ. 


4.888889 


1.536508 



11.44 
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Features 

□ Single or Dual Primary Address Recognition 

□ Secondary Address Capability 

□ Complete Source and Acceptor Handshakes 

□ Programmable Interrupts 

□ RFD Holdoff to Prevent Data Overrun 

□ Operates with DMA Controller 

□ Serial and Parallel Polling Capability 

□ Talk -Only or Listen -Only Capability 

□ Selectable Automatic Features to Minimize 
Software 

□ Synchronization Trigger Output 

□ S6800 Bus Compatible 


S68488 


GENERAL PURPOSE 
INTERFACE ADAPTER 


General Description 

The S68488 GPIA provides the means to interface be- 
tween the IEEE488 standard instrument bus and the 
S6800. The 488 instrument bus provides a means for 
controlling and moving data from complex systems of 
multiple instruments. 

The S68488 will automatically handle all handshake 
protocol needed on the instrument bus. 


< 


Block Diagram 


BUS i 

MGMT. \ 



NOTE 1: 



TYP 16 PLACES 


T/R 


*The 3-wire handshake described is the subject 
of patents owned by Hewlett-Packard Co. 


Pin Configuration 
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ABU 


Functional Description 


The IEEE 488 instrument bus standard is a bit-parallel, 
byte -serial bus structure designed for communiation 
to and from intelligent instruments. Using this stand- 
ard, many instruments may be interconnected and 
remotely and automatically controlled or pro- 
grammed. Data may be taken from, sent to, or trans- 
ferred between instruments. A bus controller dictates 
the role of each device by making the attention line 
true and sending talk or listen addresses on the instru- 
ment bus data lines; those devices which have matching 
addresses are activated. Device addresses are set into 
each GPIA from switches or jumpers on a PC board 
by a microprocessor as a part of the initialization 
sequence. 

When the controller makes the attention line true, 
instrument bus commands may also be sent to single 
or multiple GPIAs. 

Information is transmitted on the instrument bus 
data lines under sequential control of the three hand- 
shake lines. No step in the sequence can be initiated 


until the previous step is completed. Information 
transfer can proceed as fast as the devices can respond, 
but no faster than the slowest device presently ad- 
dressed as active. This permits several devices of dif- 
ferent speeds to receive the same data concurrently. 

The GPIA is designed to work with standard 488 bus 
driver Ics (S3448As) to meet the complete electrical 
specifications of the IEEE488 bus. Additionally, a 
powered -off instrument may be powered -on without 
disturbing the 488 bus. With some additional logic, 
the GPIA could be used with other microprocessors. 

The S68488 GPIA has been designed to interface be- 
tween the S6800 microprocessor and the complex 
protocol of the IEEE488 instrument bus. Many 
instrument bus protocol functions are handled auto- 
matically by the GPIA and require no additional MPU 
action. Other functions require minimum MPU 
response due to a large number of internal registers 
conveying information on the state of the GPIA and 
the instrument bus. 


Figure 1. 


DATA BYTE 
TRANSFER 


GENERAL 

INTERFACE 
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Aijilll 


Maximum Ratings 

Supply Voltage . 

Input Voltage 

Operating Temperature Range 
Storage Temperature Range 
Thermal Resistance 

This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields, however, it is 
advised that normal precautions be taken to avoid application of any voltage higher than maximum rated voltages to this high- 
impedance circuit. 


-O.SVdc to +7.0Vdc 
-O.SVdc to +7.0Vdc 

: 0°C to +70°C 

, . -55°Cto+150°C 
+82.5°C/W 


< 


E’.ectrica! Characteristics (Vcc 


5.0V ±5%, Vss = 0, I'A = 0°C to +70" C unless otherwise noted) 



I 

Parameter 




Unit 

Conditions 


Input High Voltage 

Vss + 2.0 



Vdc 



Input Low Voltage 

Vss - 0.3 

i 

Vss + O.sj 

j 


IlN 

Input Leakage Current 



I 

ju Adc 

ViN = 0 to 5.25V 

Itsi 

Three-State (Off State) 

Input Current D0-D7 


2.0 



ViN = 0.4 to 2.4V 

VoH 

Output High Voltage 

D0-D7 

Vss + 2,4 



Vdc 

^load ~ ' 205pA 

VoL 

Output Low Voltage 

D0-D7 

IRQ 

1 

i 

Vss + 0.4 
Vss + 0.4 

Vdc 

Iload = 1.6mA 
head ~ 3.2mA 

Iloh 

Output Leakage Current 
(Off State) IRQ 

! 

1.0 

10 

/./ Adc 

VoH = 2.4Vdc 

Pd 

Power Dissipation 


600 


mW 


CiN 

i 

J 

Input Capacitance D0-D7 

All Others 





. PF 

ViN - 0, 

Ta = 25°C, 
f = l.OMHz 


Figure 2. Source and Acceptor Handshake 


DI0l» 



X 


OAV 


DAC 


ALL ROY 


VALID 


SOME 

ROY 



SOME ROY I 

ACC ALL ACC 



SOURCE 


ALL 

ROY 


ACCEPTOR 


ACCEPTOR 


DATA data 

TRANSFER TRANSFER 

BEGIN END 
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A.C. Time Values 


Symbol* 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Conditions 

Tl 

Settling Time for Multiple Message SH 


>2 


]US** 


t2 

Response to ATN SH, AH, T, L 


<200 


ns 


T3 

Interface Message Accept Time t AH 






t4 

Response to IFC or REN False T, TE, L, LE 


<100 


ps 


t5 

Response to ATN • EOI PP 


<200 


ns 1 



* Time values specified by a lower case t indicate the maximum time allowed to make a state transition. Time values specified 
by an upper case T indicate the minimum time that a function must remain in a state before exiting. 

** If three-state drivers are used on the DIO — DAV and EOI lines, Ti may be; ^ 

(1) >1100ns 

(2) Or ^700ns if it is known that within the controller ATN is driven by a three -state driver. ^ 

(3) Or >500ns for all subsequent bytes following the first sent after each false transition of ATN [the first byte must be sent “ 
in accordance with (1) or (2)] . 

t Time required for interface functions to accept, not necessarily respond to interface messages. 

^ Implementation dependent. 

MPU bus clock rate — The current 6800 bus clock is < IMHz but part should operate at 1.5MHz (design goal), with appropriate 
settling times (Tl). 
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SFT27100 


AMI 

MDC BASIC INTERPRETER 

September 1 978 


Features 

□ Reduces Software Effort 

□ Easy Source Code Manipulation 

□ Instant Program Corrections 

□ Full Debug Package 

□ Allows Calls to Machine-Language Subroutine 


General Description 

The MDC BASIC Interpreter {SFT27100) operates with 
ami’s MDC-100 Microcomputer development system to 
provide an easy to use high level language for perform- 
ing computation and control functions in the MDC. 

MDC BASIC (supplied on floppy disk) is used to edit, 
translate, debug and execute user-written ASCII source 
programs in read/write m.emory (RAM). Each BASIC 
statement is translated from its ASCII format and then 
executed by the BASIC interpreter on a line-by-line 
basis. Because the interpreter executes each line, the 
need to translate to machine code is avoided. This 
approach eases source code manipulation, because it is 
always in memory, and allows instant revision of the 
program when errors are detected. 
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Functional Description 


MDC BASIC operates in two modes. In program mode each statement is preceded by a line number. This causes 
the source statement to be stored in memory for later execution. Statements are stored in increasing order 
based upon the line number. If no line number precedes the statement, it is executed immediately without being 
placed in memory. This latter mode, known as "direct" or "immediate", is a means of rapidly gaining solutions to 
problems where complexity is not great enough to require a program solution. In addition, all control commands 
are entered in direct mode. 

These commands specify actions which alter the status of the user’s program; for example, they direct the 
retrieval, storing and execution on programs. Program statements are summarized in Table 1; control commands 
are summarized in Table 2. 

The BASIC interpreter is loaded in RAM from $20 to $3000.MDC BASIC relies on the intrinsic functions of the 
MDC-100 for all I/O. 



Table 1 

ABS — AB.Solute value function 
ASC — string to ASCII decimal functions 
ATAN — arc tangent function 
CHR$ — decimal ASCII to string function 
CLOSEFILE — close open file verb 
CNO (N) — change closed OLD to NEW 
■ COS — cosine function 
DATA — internal data list statement 
DEF FNA (X) — built in function 
DIGITS — numeric display precision 
DIM — reserve array storage statement 
END — end BASIC program statement 
EOFF (N) — test end of file function 
EXP (X) — Exponential base e function 
FOR — loop control statement 
GOTO — unconditional transfer statement 
- GOSUB — subroutine call statement 


INPUT — request input statement 
INT — integer function 
LEFTS — extract substring function 
LEN — length of string function 
LET — assignment statement 
LOG (X) — log base 10 function 
MIDS — extract substring function 
NEXT — close FOR loop statement 
ON — case statement for GOSUB, GOTO 
OPENFILE — open data file 
PEEK — display memory function 
POKE — modify memory function 
POS — current print POSition function 
PRINT — output statement 
READ — read from DATA list statement 
REM — REMark (comment) statement 
RESTORE — rewind DATA list statement 


RESTR (N) — rewind file statement 
RETURN — return from GOSUB call 
RIGFITS — extract substring function 
RND — RaNDom number function 
SGN — SiGNum function 
SIN — SINe function 
STOP — halt execution statement 
string — set global string length verb 
STR$ — convert numeric to string function 
SQR — SQuaRe root function 
TAB — print space to column function 
TAN — TANgent function 
TRACEOFF — cease line trace verb 
TRACEON — initiate line trace verb 
VAL — convert string to numeric function 
USER — call machine language routine 


Table 2 


ATTACH — 

FILETABLE — display file table verb 
LIB (N) — display disk directory verb 
LINE — set display width verb 


LOAD — fetch binary program file from disk 
PATCH — return to FDOS verb 
PORT — change control port verb 
RUN — begin execution of program 


SCRATCH — delete current program 
TRACEOFF — cease line trace verb 
TRACEON — initiate line trace verb 
NEW — delete current program verb 



< 
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S9900 


16 -BIT MICROPROCESSOR 


Features 

□ 16-Bit Instruction Word 

□ Full Minicomputer Instruction Set Capability 
including Multiply and Divide 

□ Up to 65,536 Bytes of Memory 

□ 3.3MHz Speed 

□ Advanced Memory-to-Memory Architecture 

□ Separate Memory, I/O and Interrupt-Bus Struc- 
tures 

□ 16 General Registers 

□ 16 Prioritized Interrupts 

□ Programmed and DMA I/O Capability 

□ N-Channel Silicon-Gate Technology 


General Description 

The S9900 microprocessor is a single-chip 16-bit cen- 
tral processing unit (CPU) produced using N-channel 
silicon-gate MOS technology. The instruction set of the 
S9900 includes the capabilities offered by full minicom- 
puters. The unique memory-to-memory architecture 
features multiple register files, resident in memory, 
which allow faster response to interrupts and in- 
creased programming flexibility. The separate bus 
structure simplifies the system design effort. AMI pro- 
vides a compatible set of MOS memory and support cir- 
cuits to be used with an S9900 system. The system is 
fully supported by software and complete prototyping 
systems. 


Block Diagram 


RESET. CONO. 
INTERRUPT 


INSTRUCTION 

DECODE 


PROGRAM 

COUNTER 

AND 

REGISTERS 



ALU AND 
REGISTERS 
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S9900 Electrical and Mechanical Specifications 

Absolute Maximum Ratings Over Operating Free-Air Temperature Range (unless otherwise noted)* 


Supply Voltage, Vcc (See Note 1) -0.3V to -1-20V 

Supply Voltage, Vdd (See Note 1) -0.3V to -H20V 

Supply Voltage, Vss (See Note 1) .' , -0.3V to +20V 

Alllnput Voltages (See Note 1) -0.3V to -I- 20V 

Output V oltage (with Respect to Vgs) - 2V to -f- 7 V 

Continuous Power Dissipation -I-1.2W 

Operating Free- Air Temperature Range 0°C to -f70°C 

Storage Temperature Range -55°C to -f 150°C 


♦Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions beyond those indicated in the “Recommended Operating Conditions” section 
of this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTE 1: Under absolute maximum ratings voltage values are with respect to the most negative supply, (substrate!, unless otherwise 
noted. Throughout the remainder of this section, voltage values are with respect to VSB- 


Recommended Operating Conditions 


Symbol 

1 ! 

Parameter 

Min. 

1 

Nom. 

Max. 

Unit 

Conditions 

Vrb 

Supply voltage 

-5.25 

-5 

-4.75 

V 


Vcc 

Supply voltage 

. 4.75 


5.25 

V 


Vdd 

Supply voltage 

11.4 

12 

12.6 

V 


Vss 

Supply voltage 


0 


V 


ViH 

High-level input voltage (all inputs except clocks) 

2.2 

2.4 

Vcc + 1 

V 


VlH(0) 

High-level clock input voltage • 

Vdd-2 


Vdd 

V 


ViL 

Low-level input voltage (all inputs except clocks) 

-1 

0.4 

0.8 

V 


VlL(0) 

Low -level clock input voltage 

-0.3 

0.3 

0.6 

V 


Ta 

Operating free -air temperature 

0 


70 

mn 



Timing Requirements Over Full Range of Recommended Operating Conditions (See Figures 1 and 2) 


Symbol 

Parameter 

Min. 

Nom. 

Max. 

Unit 

Conditions 

tc( 0 ) 

Clock cycle time 

0.3 

0.333 

0.5 

MS 

i 

tr( 0 ) 

Clock rise time 

10 

12 


ns 


tf(0) 

Clock fall time 

10 

12 


ns 


tw (0 ) 

Pulse width, any clock high 

40 

45 

100 

ns 


t^lL, 02H j 

Delay time, clock 1 low to clock 2 high (time between clock pulses) 

0 

5 


ns 


^2L, 03H 

Delay time, clock 2 low to clock 3 high (time between clock pulses) 

0 

1 

5 


ns 


t03L, 04H 

Delay time, clock 3 low to clock 4 high (time between clock pulses) 

0 

5 


ns 


t04L, 0lH 

Delay. time, clock 4 low to clock 1 high (time between clock pulses) 

0 

5 


ns 


^IH, 02H 

Delay time, clock 1 high to clock 2 high (time between leading edges) 

70 

80 


ns 


^02H, 03 H 

Delay time, clock 2 high to clock 3 high (time between leading edges) 

70 

80 


ns 


^03H, 04H 

Delay time, clock 3 high to clock 4 high (time between leading edges) 

70 

80 


ns 


^4H, 0lH 

Delay time, clock 4 high to clock 1 high (time between leading edges) 

70 

80 


ns 


tsu 

Data or control setup time before clock 1 

30 



ns 


th 

Data hold time after clock 1 

10 



ns 
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S9900 


Minimum S9900 System 



Maximum S9900 System- 
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S9900 


Architecture 


INTREQ 1C0IC3 


HOLD 

HOLOA 

LOAD 

WE 

READY 

WAiT 

MEMEN 

OBIN 

RESET 

lAQ 



CRUIN CRUOUT 


Registers and Memory 

The S9900 employs an advanced memory-to-memory 
architecture. Blocks of memory designated as 
workspace replace internal-hardware registers with 
program-data registers. The memory word of the 
S9900 is 16 bits long. Each word is also defined as 2 
bytes of 8 bits. The instruction set of the S9900 allows 
both word and byte operands. Thus, all memory loca- 
tions are on even address boundaries and byte instruc- 
tions can address either the even or odd byte. The 
memory space is 65,536 bytes or 32,768 words. The 
word and byte formats are shown below. 


MSB LSB 


0 

0 

2 

3 

0 

5 

6 

0 

00 

9 

10 

0 

12 

CO 

14 

15 


SIGN 

BIT 


V 

MEMORY WORD (EVEN ADDRESS) 


MSB LSB MSB LSB 


0 

0 

2 

3 

0 

0 

6 

0 

8 

9 

10 

11 

12 

13 

14 

15 


SIGN SIGN 

BIT BIT 

\ A 

EVEN BYTE ODD BYTE 


The S9900 memory map is shown in Figure 8. The first 
32 words are used for interrupt trap vectors. The next 
contiguous block of 32 memory words is used by the ex- ^ 
tended operation (XOP) instruction for trap vectors. 

The last two memory words, FFFCie and FFFEi©, are 
used for the trap vector of the LOAD signal. The re- 
maining memory is then available for programs, data, 
and workspace registers. If desired, any of the special 
areas may also be used as general memory. 
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A^l. S9901 


Features 

• N - channel Silicon - Gate Process 

• 9900 Series CRU Peripheral 

• Performs Interrupt and I/O Interface Functions 

— 6 Dedicated Interrupt Input Lines 

— 7 Dedicated I/O Ports 

— 9 Ports Programmable as Interrupts or I/O 

• Easily Stacked for Interrupt and I/O Expansion 

• Interval and Event Timer 

• Single 5V Supply 


Programmable Systems 
Interface Circuit 

General Description 

The S9901 Programmable Systems Interface is a 
multifunctioned component designed to provide low 
cost interrupts and I/O ports in a 9900/9980 micro- 
processor system. It is fabricated with N- channel 
silicon -gate technology and is completely TTL 
compatible on all inputs including the power supply 
(-1-5 V) and single -phase clock. Figure 1 is a block 
diagram of the S9901. The Programmable Systems 
Interface provides a 9900/9980 system with interrupt 
control, I/O ports, and a real-time clock as shown in 
Figure 2. 



Figure 1. Block Diagram 


S9901 Pin Configuration 



INTi 

mi 

inTj 

iNt4 

mt5 

INtB 


INT7/P15 

iNt8/P14 

INT9/P13 

INT10/P12 

INTli/Pil 

INT12/P10 

iNTi3/P9 

INTi4/P8 

INTi5/P7 


P6 

P5 

P4 

P3 

P2 

PI 

PO 


R?n C 

1 


40 

] Vcc 

CRUOUT c 

2 


39 

] so 

CRUCLK C 

3 


38 

] PO 

CRUIN C 

4 


37 

] P' 

CE [ 

5 


36 

] SI 

nrfeC 

6 


35 

H S2 

nsTs c 

7 


34 

] INT7/P15 

iNT4 C 

a 


33 

3 INTB,'P14 

lNT3 C 

9 


32 

3 INTOTm 

fNTREQ [ 

W 

$9901 

31 

30 

] INT10/P12 
] iNTH'pi”’ 

IC3 C 

12 


29 

3 INT12/P10 

IC2 C 

13 


28 

] INT13/P9 

ICI [ 

14 


27 

] INT14/Pa 

ICO [ 

15 


26 

3 P2 

vss C 

16 


25 

3 S3 

TntI C 

17 


24 

3 S4 

iNT2 C 

18 


23 

3 INT15/P7 

P6 i 

19 


22 

3 P3 

P5 [ 

20 


21 

] P4 


Figure 2. 9900/9980 System 



ADVANCED PRODUCT DESCRIPTION 


1844 


©iC MASTER 1979 






















S9901 


S9901 PIN ASSIGNMENTS AND FUNCTIONS 


SIGNATURE 

PIN 

I/O 

DESCRIPTION 

INTREQ 

11 

OUT 

INTERRUPT Request. When active (low) iNTREQ indicates that an enabled interrupt has 
been received. INTREQ will stay active until all enabled interrupt inputs are removed. 

ICO (MSB) 

15 

OUT 

Interrupt Code lines. IC0-IC3 output the binary code corresponding to the highest priority 

ICl 

14 

OUT 

enabled interrupt. If no enabled interrupts are active IC0-IC3 = (1, 1, 1, 1). 

IC2 

13 

OUT 


IC3 (LSB) 

12 

OUT 

' 

CE 

5 

IN 

Chip Enable. When active (low) data may be transferred through the CRU interface to the 
CPU. CE has no effect on the interrupt control section. 

SO 

39 

IN 

Address select lines. The data bit being accessed by the CRU interface is specified by the 5- 

SI 

36 

IN 

bit code appearing on S0-S4. 

S2 

36 

IN 


S3 

25 

IN 


S4 

24 

IN 


CRUIN 

4 

OUT 

CRU data in (to CPU). Data specified by S0-S4 is transmitted to the CPU by CRUIN. When 
CE is not active CRUIN is in a high- impedance state. 

CRUOUT 

2 

IN 

CRU data out (from CPU). When CE is active, data present on the CRUOUT input will be 
sampled during CRUCLK and written into the command bit specified by S0-S4. 

CRUCLK 

3 

IN 

CRU Clock (from CPU). CRUCLK specifies that valid data is present on the CRUOUT line. 

RSTl 

1 

IN 

Power Up Reset. When active (low) RSTl resets all interrupt masks to “0”, disables the 
clock, and programs all I/O ports to inputs. RSTl has a Schmitt -Trigger input to allow im- 
plementation with an RC circuit as shown in Figure 6. 

vcc 

40 


Supply Voltage. +5V nominal. 

Vss 

16 


Ground Reference. 

0 

10 


System clock (03 in S9900 system, CKOUT in S9980 system). 

iNTl 

17 

IN 

Group 1, interrupt inputs. When active (low) the signal is ANDed and its corresponding mask 

INT2 

18 

IN 

bit and if enabled sent to the interrupt control section. INTI has highest priority. 

INT3 

9 

IN 

INT4 

8 

IN 


INT5 

7 

IN 


TNT6 

6 

IN 


INT7/P15 

34 

I/O 

Group 2, programmable interrupt (active low) or I/O pins (true logic). Each pin is individually 

INT8/P14 

33 

I/O 

programmable as an interrupt, an input port, or an output port. 

rNT9/P13 

32 1 

I/O 


INT10/P12 

31 

I/O 


INTll/Pll 

30 

I/O 


INT12/P10 

29 

I/O 


INT13/P9 

28 

I/O 


INT14/P8 

27 

I/O 


INT15/P7 

23 

I/O 


PO 

38 

I/O 

Group 3, I/O ports (true logic). Each pin is individually programmable as an input port or an 

PI 

37 

I/O 

output port. 

P2 

26 

I/O 


P3 

22 

I/O 


P4 

21 

I/O 


P5 

20 

I/O 


P6 

19 

I/O 
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S9902 


Asynchronous Communications Controiler (ACC) 


O 

lU 

o 

o 

a 

& 

o 

oc 

o 


Features 

• 5- to 8 -Bit Character Length 

• 1,1 1/2, or 2 Stop Bits 

• Even, Odd, or No Parity 

• Fully Programmable Data Rate Generation 

• Interval Timer with Resolution from 64 to 
16,320 Ais 

• Fully TTL Compatible, Including Single 
Power Supply. 


Figure 1. Block Diagram 


General Description 

The S9902 Asynchronous Communication Controller 
(ACC) is a peripheral device for the S9900 family 
of microprocessors. The ACC provides an interface 
between the microprocessor and a serial asynchronous 
communication channel, performing the timing 
and data serialization and deserialization, thus facili- 
tating the control of the asynchronous channel by the 
microprocessor. 
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S9902 Pin Description 

Table 1 defines the S9902 pin assignments and describes the function of each pin as shown in Figure 2. 


Table 1 


Signature 

1 

Pin 

I/O 

Description 

INT 

1 

0 

Interrupt — when active (low), the INT output indicates that at least one 
of the interrupt conditions has occured. 

XOUT 

2 

o 

Transmitter serial data output line — XOUT remains inactive (high) when 
S9902 is not transmitting. 

RIN 

3 

I 

Receiver serial data input line — RCV — must be held in the inactive (high) 
state when not receiving data. A transition from high to low will activate 
the receiver circuitry. 

CRUIN 

4 

o 

Serial data output pin from S9902 to CRUIN input pin of the CPU. 

RTS 

5 

0 

Request -to -send output from S9902 to modem. This output is enabled 
by the CPU and remains active (low) during transmission from the S9902. 

CTS 

6 

I 

Clear-to-send input from modem to S9902. When active (low), it enables 
the transmitter section of S9902. 

DSR 

7 

I 

Data set ready input from modem to S9902. This input generates an in- 
terrupt when going On or Off. 

CRUOUT 

8 

I 

Serial data input line to S9902 from CRUOUT line of the CPU. 

Vss 

9 

I 

Ground reference voltage. 

S4 (LSB) 

10 

I 


S3 

11 

I 


S2 

12 

I 


SI 

13 

I 

Address bus S0-S4 are the lines that are addressed by the CPU to select a 

SO 

14 

I 

particular S9902 function. 

CRUCLK 

15 

I 

CRU Clock When active (high), S9902 from CRUOUT line of the CPU. 

0 

16 

I 

TTL Clock. 

CE 

17 

I 

Chip enable — when CE is inactive (high), the S9902 address decoding is 
inhibited which prevents execution of any S9902 command function. 
CRUIN remains at high -impedance when CE is inactive (high). 

Vcc 

18 

I 

Supply voltage (+5V nominal). 


Device Interface CPU Interface 


The relationship of the ACC to other components in 
the system is shown in Figures 4 and 5. The ACC is 
connected to the asychronous channel through level 
shifters which translate the TTL inputs and outputs 
to the appropriate levels (e.g., RS-232C, TTY current 
loop, etc.). The microprocessor transfers data to and 
from the ACC via the Communication Register Unit 
(CRU). 


The ACC interfaces to the CPU through the Communi- 
cation Register Unit (CRU). The CRU interface con- 
sis^ of five address -select lines (S0-S4), chip enable 
(CE), and three CRU control lines (CRUIN, CRUOUT, 
and CRUCLK). When CE becomes active (low), the 
five select lines address the CRU bit being accessed. 
When data is being transferred to the ACC from the 
CPU, CRUOUT contains the valid datum which is 
strobed" by CRUCLK. When ACC data is being read, 
CRUIN is the datum output by the ACC. 
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S9903 


AiHI 


SYNCHRONOUS 
COMMUNICATIONS CONTROLLER 


Features 


General Description 


□ Versatile CRU interface to synchronous and 
asynchronous serial devices for the S99XX 
series of microprocessors 

□ DC to 250 KBPS data rate, half- or full- 
duplex 

□ Dynamic character length selection 

□ Line protocols include BI-SYNC, SDLC, and 
HDLC, as well as others 

□ Programmable-polynominal CRC generation 
and detection 

□ Interface to unclocked or NRZI data with 32x 
clocks 

□ Two programmable sync registers 

□ Interval timer |64/xs to 16.32ms) on chip 

□ Automatic zero insert and delete for SDLC 
and HDLC 

□ Single -f 5V supply, 20-pin DIP, all inputs 
and outputs TTL compatible 

□ N-channel Silicon-Gate technology 


The S9903 is a versatile device which provides the 
system designer with a wide range of capabilities in 
synchronous and asynchronous communications control. 
The S9903 operates in a multi-mode configuration that 
allows a broad range in the degree of active participa- 
tion required in the control of high-speed serial com- 
munications. Most synchronous data-link control pro- 
tocols can be supported through software control of 
sync and fill characters, timing, CRC generation and 
detection, etc. Established protocols such as BTSYNC, 
SDLC, and HDLC are implemented directly in hard- 
ware, with others implemented through various com- 
binations of hardware and software. 

Universal applicability is further assured through the 
capability for dynamic character length selection from 
5- to 9-bit data words plus parity. Definition and opera- 
tion of all communications control is under software 
control and as such make upgrading to another pro- 
tocol simply a matter of changing software with no 
hardware changes required. 



Pin Configuration 


INT [ 

W 

1 20 

] Vcc 

XOUT [ 

2 19 

] “ 

BIN 1^ 

3 18 

]- 

CRUIW ^ 

4 17 

] CRUCLK 

rTs 

^ $9903 

] SO 

CTS [ 

8 15 

]- 

BSr 

7 14 

J S2 

CRUOUT ^ 

8 13 

] 

VssE 

9 12 

]S4 

SCT E 

10 11 

J SCR 
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S9903 PIN ASSIGNMENTS AND FUNCTIONS 


SIGNATURE 

PIN 

I/O 

DESCRIPTION 

INT 

1 

OUT 

Interrupt — When active (low), the INT output indicates that at least one of the interrupt 
conditions has occurred. 

XOUT 

2 

OUT 

Transmitter ^rial data output line. 

RIN 

3 

IN 

Receiver serial data input line. 

CRUIN 

4 

OUT 

Serial Data Output line from S9903 to CRUIN input line of the CPU. 

RTS . 

5 

OUT 

Request to Send output from S9903 to modem. This output is enabled by the CPU and re- 
mains active (low) during data transmission from S9903. 

CTS ' 

6 

IN 

Clear-to-send input from modem to S9903. When active (low), it enables the transmitter 
section of the S9903. 

DSR 

■ 

IN- 

Data Set Ready input from modem to S9903. This input generates an interrupt when going 
On or Off. 

CRUOUT 

H 

IN 

Serial data input line to S9903 from CRUOUT line of the CPU. 

Vss 

B 

IN 

Ground Reference Voltage 

SCT 

10 

IN 

Transmit clock — Transmitter data is shifted out on one-to-zero transition of SCT. 

SCR 

11 

IN 

Receiver clock — Receiver serial data (RIN) is sampled at zero-to-one transition of SCR. 

■S4(LSB) 

12 

IN 

Address bus S0-S4 are the lines that are addressed by the CPU to select a particular S9903 

S3 

13 

IN 

function. 

S2 

14 

IN 


SI 

15 

IN 


SO(MSB) 

16 

IN 


CRUCLK 

17 

IN 

CRU Clock. When active (high), S9903 samples the input data on CRUOUT line. 


18 

• IN 

TTL Clock 

CE 

19 

IN 

Chip Enable — When CE is inactive (high), the S9903 address decoding is inhibited. CRUIN 
remains at high impedance when CE is inactive (high). 

vec 

I 

20 

IN 

Supply voltage (+5V nominal) 

^ ^ ^ , 


S9903 see IN A S9900 SYSTEM 


SERIAL , 

syn- 

chronous) 

1/F ' 



S9903 see IN A S9980 SYSTEM 


SERIAL 

SYN- 

CHRONOUS 

l/F 



MEMORY 

l/F 
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Atfitl 

MICROPROCESSOR 


Features 

□ 16-Bit Instruction Word 

□ Minicomputer Instruction Set Including 
Multiply and Divide 

□ 2048 Bytes of ROM on Chip 

□ 128 Bytes of RAM on Chip 

□ 16 General Purpose Registers 
G 4 Prioritized Interrupts 

□ On Chip Timer/Event Counter 

□ 32 Bits General Purpose I/O 

□ 256 Bits I/O Expansion 

□ Multiprocessor System Interface 

□ Single 5 Volt Power Supply 

□ Power Down Capability for Low Stand-by 
Power 

□ N-Channel Silicon Gate MOS 


General Description 

The S9940 is a single-chip, 16-bit microcomputer con- 
taining a CPU, memory (RAM and ROM), and exten- 
sive I/O. The instruction set of the S9940 is a subset of 
the S9900 instruction set and includes capabilities of- 
fered by minicomputers. The unique memory-to-memory 
architecture features multiple register files, resident 
in the RAM. which allow faster response to interrupts, 
and increased programming flexibility. The memory 
consists of 128 bytes of RAM and 2048 bytes of ROM. 
The S9940 implements four levels of interrupts, in- 
cluding an internal decrementer which can be pro- 
grammed as a timer or an event counter. All members 
of the S9900 family of peripheral circuits are compati- 
ble with the S9940. 



Pin Configuration 


P23 
P22 
P21 
P20 
P19 
P18 
PI 7/EC 
P16/IDLE 
P15 HLDA 
P14/HL0 
P12/T;) 
VcCi 
VCC2 
Pll/TC 
PI 3/ 

P10/CRUCU 

P9/CRU0UT 

P8/CRUIN 

INT1/TST 

RST/PE 



Vss 

P31 

P30 

INT2 

P29 

P28 

P27 

P26 

P25 

P24 

P7'A8 

P6/A7 

P5/A6 

P4/A5 

P3/A4 

P2/A3 

P1/A2 

P0/A1 

XTAL2 

XTAL1 
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S9980A/S9981 


16-BIT MICROPROCESSOR 


Features 

□ 16-Bit Instruction Word 

□ Full Minicomputer Instruction Set Capability 
Including Multiply and Divide 

□ Up to 16,384 Bytes of Memory 

□ 8-Bit Memory Data Bus 

□ Advanced Memory-to-Memory Architecture 

□ Separate Memory, I/O, and Interrupt-Bus Struc- 
tures 

□ 16 General Registers 

□ 4 Prioritized Interrupts 

□ Programmed and DMA I/O Capability 

□ On-Chip 4-Phase Clock Generator 

□ 40-Pin Package 

□ N-Channel Silicon-Gate Technology 

The S9980A and the S9981 although very similar, have 
several differences which are; 

1. The S9980A requires a Vbb supply (pin 21) while 
the S9981 has an internal charge pump to generate 

Vbb from Vcc and Vdd- 


3. 


The S9981 has an optional on-chip crystal oscillator 
in addition to the external clock mode of the 
S9980A. 

The pin-ou^ are not compatible for D0-D7, INTO- 
INT2, and </>3. 


Description 

The S9980A/S9981 is a software-compatible member of 
ami’s 9900 family of microprocessors. Designed to 
minimize the system cost for smaller systems, the 
S9980A/S9981 is a single-chip 16-bit central processing 
unit (CPU) which has an 8-bit data bus, on-chip clock, 
and is packaged in a 40-pin package (see Figure 1). The 
instruction set of the S9980A/S9981 includes the capa- 
bilities offered by full minicomputers and is exactly the 
same as the 9900’s. The unique memory-to-memory ar- 
chitecture features multiple register files, resident in 
memory, which allow faster response to interrupts and 
increased programming flexibility. The separate bus 
structure simplifies the system design effort. 


Block Diagram 



Pin Configuration 


HOLD [] 
HOLOA 


A13/CRU0UT 

A12 


[ 3 

[ ^ 

[ ^ 
A11 [ 6 

AID 7 
A9 8 
AS 1^ 9 

A7 ^ ID 
A6 11 
A5 12 

A4 13 

A3 [ 14 
A2 15 
A1 [ 16 
AD [ 17 
DBW IB 
CRUM ^ 19 
*ss [ 20 


9980A 9981 


MEMEN 

READY 


] 

] 

] Wl 
J CRUCLK 
J You 
^ Yss ' 
^ CKIN 
]07 . 

^ 06 
2 05 
]D4 
^ D3 

] 02 
]di 
] 00 
] 

] 

] 

] 

] 


MEMEN 

READY 


CKIN 

OSCOUT 


MT 0 
WT 1 
MT 2 


MT 0 
MT 1 
MT 2 
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S9980A/S9981 


S9980A/S9981 Electrical and Mechanical Specifications 

Absolute Maximum Ratings Over Operating Free*Air Temperature Range (unless otherwise noted)* 

Supply voltage, Vcc (see Note 1) - 0.3V to 15V 

Supply voltage, Vdd (see Note 1) - 0.3V to 15V 

Supply voltage, Vbb (see Note 1) (9980A only) - 5.25V to OV 

All input voltages (see Note 1) - 0.3V to 15V 

Output voltage (see Note 1) - 2V to 7V 

Continuous power dissipation + 1.4W 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range - 55°C to 150°C 

•Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions beyond those indicated in the “Recommended Operating Conditions” section 
of this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTE 1: Under absolute maximum ratings voltage values are with respect to Vgg. 

Recommended Operating Conditions 


Symbol 

Parameter 

Min. 

Nom. 

Max. 

Unit 

Conditions 

Vrb 

Supply voltage (9980 A only) 

-5.25 

-5 

-4.75 



Vcc 

Supply voltage 

4.75 

5 

5.25 

D 


Vdd 

Supply voltage 

11.4 

12 

12.6 



Vss 

Supply voltage 


0 


mm 


ViH 

High-level input voltage 

2.2 

2.4 

Vcc + 1 

mm 


ViL 

Low-level input voltage 

-1 

0.4 

0.8 

V 


Ta 

Operating free-air temperature 

0 

20 

1 

70 

°c 


Electrica 
wise not< 

1 Characteristics Over full Range of Recommended Operating Conditions (unless other- 

5d) 

Symbol 

Parameter 

Min. 

Typ.* 

Max. 

Unit 1 Conditions 


Input current 

Data bus during DBIN 
WE, MEMEN, DBIN 

during HOLDA 
Any other inputs 

! 


±75 

±75 

±10 

fiA 

Vi = Vss to Vcc 

Vi = Vgg to Vcc 

VoH 

High-level output voltage 

2.4 


! 

D 


VoL 

Low-level output voltage 



0.5 

0.65 

V 

Iq = mA 

Iq = 3.2mA 

Irb 

Supply current from Vbb (9980A only) 



1 

mA 


Icc 

Supply current from Vcc 

■ 

50 

40 

60 

50 

mA 

0°C 

70°C 

Idd 

Supply current from Vdd 

■ 

70 

65 

80 

75 

mA 

0°C 

70°C 

Cl 

Input capacitance (any inputs except 
data bus) 

■ 

15 


pF 

f = IMHz, unmea- 
sured pins at Vss 

Cdb 

Data bus capacitance 


25 


pF 

f = IMHz, unmea- 
sured pins at Vss 

Co 

Output capacitance (any output except 
data bus) 

■ 

15 


pF 

f = IMHz, unmea- 
sured pins at Vss 


•All typical values are at « 25 °C and nominal voltages. 
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AMI MICROCOMPUTER SYSTEMS 
MICROCOMPUTER DEVELOPMENT CENTER 


AMI Microcomputer 
Development Center 

A program in development (or in operation) can be 
viewed on the CRT and edited on the keyboard. Pro- 
gram files can be assembled and stored in the floppy 
disk memory, under control of the disk memory 
operating system software. The modular bus oriented 
card cage in the CRT terminal provides versatile 
facilities for developing and testing 6800 hardware. 



An intelligent stand-alone software debugging station, 
serving completely the combined needs of the design 
engineer and the programmer. It consists of a S6800 
based CRT/keyboard microcomputer terminal, a dual 
drive floppy disk memory, and an optional hard copy 
printer. 


CRT/Keyboard Terminal 

□ Capability for generating 256 unique ASCII input 
characters 

□ 12-inch diagonal CRT display — 25 lines of 80 
characters 

□ 16K bytes of user available RAM, expandable to 
48K 

□ Full cursor and editing controls 

□ Special function controls 

□ Peripheral interconnects 

Logic Analyzer 

□ General-purpose logic analyzer 

□ Plugs into MDC-100 

□ Trace memory hold 1024 steps 

□ All patterns 40 channels wide 

□ Two separate event qualifiers 

□ Data-dependent clock 

□ Outbound trigger 


Floppy Disk Memory 

□ IBM 3740 data format compatible 

□ Data storage capacity of 256,256 bytes per 
diskette 

□ Fully supported by FDOS-II Disk Operating and 
File Management System software 

Optional Matrix Printer 

□ 132 column 

□ Dot matrix, impact printing 

□ 120 or 180 characters per second 

S2000 Support 

S2000 Designers can use the DEV-2000 Development 
Board to provide a direct link between the MDC and ; 
the user’s prototype. As stand-alone systems, the 
S2000 designer can use the capabilities of either the 
low-cost SES-2000 hardware emulator — which is as 
pin-for-pin substitute for an S2000 microcomputer chip , 
and contains its own EPROM memory — or the 
TES-S2000 functional go/no-go tester. 
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MDC Hardware Capabilities 

The AMI MDC is a multifunction development center 
that single-handedly satisfies your requirements for 
software development, hardware development, and 
prototype checkout. The MDC can also double as a 
stand-alone communications terminal, a general pur- 
pose data processing system, or as an incoming parts 
tester. 

Software Development — write, debug and operate 
S6800 and S2000 programs on the CRT terminal, us- 
ing its internal RAM and the dual drive floppy disk for 
storage. The MDC comes with a full complement of 
support software, including the FDOS-II Disk 
Operating and File Management System, a Text 
Editor, an Assembler, Debugger, Trace, Telecom- 
munications and Utilities. 

Hardware Development — breadboard such cicruitry 
as interfaces or memories right on the MDC wirewrap 
prototyping board and plug into the CRT terminal card 
cage to operate with the MDC’s S6800-based central 

MDC Software Capabilities 

The AMI MDC offers total facilities for rapidly 
developing applications and systems software. The en- 
tire MDC software system is at the user’s instant 
disposal — a few simple keystrokes are needed to in- 
stantly access and execute any program. The FDOS-II 
disk based operating system provides complete system 
resource control to the programmer. 

FDOS-II Disk Operating and File Management 
System — contains a resident module for bootstrap- 
ping the floppy disk memory and for disk I/O handling. 
It also contains an executive that performs all of the 
disk memory command line interpretations, file 
management and operational functions of the dual disk 
system. In addition, there are utility I/O and EPROM 
programming routines in FDOS-II. 

The Text Editor — program provides the means for 
rapidly creating, examining and modifying stored files. 
The total capability of MDC’s Text Editor exceeds that 
of many large minicomputer systems, and includes 
such features as storing searches and string substitu- 
— tions. 

< The Symbolic Assembler — translates assembler 
language statements into executable machine 
language code. In conjunction with FDOS-II Operating 
and File Management Systems, assembling has been 
reduced to a series of simple operator keystrokes. 
Results of the assembly, automatically stored on disk, 
are immediately available for reference or execution. 


processor in solving development problems. Use the 
control panel type functions of the CRT terminal for 
single step, stop-on-address, display, alter, and other 
similar program operations. The bus oriented card 
cage, position interchangeable plug-in card modules, 
and an extender card provide the flexibility to make 
hardware development easy. There is also a complete 
keyboard control led PROM programmer within the 
CRT terminal. 

Prototype Checkout — with the advantages of a real- 
time test environment, rapid test program retrieval, 
single or multiple step execution, and hardware as well 
as software breakpoints, the checkout of prototype 
S2000 and S6800 circuitry is easy and efficient. 

Stand-alone Communications Terminal — the CRT ter- 
minal has both RS-232 and current loop interfaces, sup- 
ported by telecommunications firmware, for operation 
as a general purpose stand-alone intelligent terminal. 


MDC’s Extensive Debug Program — effectively 
automates the functions of a computer control panel. 
Given control by simply pressing the DEBUG key or 
via program traps, Debug immediately responds with 
the display of machine and program status. Addition 
functions include: 

Register/data display and modification 
Instruction/subroutine step 
User definable debug macros 
Snapshot debug data of a running program 
Breakpoints (stop-on-address compare) 

Comment and header line displays 


MDC’s Trace Package — gives Debug the ability to 
display a trace of machine register contents, instruc- 
tion mnemonics and operands before execution of any 
instruction or subroutine in the user’s program. 
Microprocessor debugging has never been made 
easier. 


MDC’s Test Programs — are a set of self-test and 
diagnostics which verify that the hardware associated 
with the MDC is operating correctly. The programs 
are also helpful in isolating malfunctioning com- 
ponents. The program for testing the basic hardware is 
resident in EPROM and is activated by the keyboard 
TEST key. 
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Microcomputer Development Center 
Features 

□ Intelligent Terminal Based 

□ Compact System 

□ Interactive Software 

□ S6800/S2000 Family 

□ Self- Test Firmware 

□ Integral PROM Programming 

The AMI MDC is a complete Microcomputer 
Development Center which couples the ease of. 
use of the intelligent terminal with the modularity 
required in today’s environment. The system pro- 
vides immediate access to a sophisticated resident 
Micromonitor, an extensive debug program, as 
well as communications and self- test programs. 


tions and Utilities. Through the Operating Sys- 
tem, the MDC 100 can be quickly configured to 
assemble and/or compile and debug programs for 
ami’s S6800 or S2000 Families of micropro- 
cessors. An integral EPROM Programmer allows 
the MDC System to be used to quickly and ef- 
ficiently transfer programs from the expandible 
RAM Storage (16K supplied) to permanent 
storage. 

MDC 102 

The MDC 102 couples the MDC 100 with a 
highly efficient Dot Matrix printer to provide 
the hard copy necessary for off-line program 
evaluation. The printer is the MDC 202, one of 
three printer options offered in the MDC Series. 
The MDC 202 features 120cps print speed with 
132 character print columns using a 7 x 7 Dot 
Matrix. 


MDC 100 MDC 104 

This configuration of AMI’s Microcomputer The MDC 104 is an AMI Microcomputer Devel- 

system incorporates the intelligent terminal and opment Center configuration which adds the 

dual floppy disk drives to form a full development powerful prototyping tool of the Logic Analyzer 

center for software and hardware development to the development capabilities of the MDC 100. 

and prototype check-out. The powerful support The Analyzer is indispensable when isolating crit- 

software includes the FDOSII Disk Operating ical timing errors and hardware/software se- 

and File Management System, a Text Editor, an . quence discrepancies during the final integration 
Assembler, Debugger, Trace, Telecommunica- phases of prototype development. 
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The MDC Logic Analyzer is a hardware/software 
system for capturing and displaying up to 40 
parallel signals from an external digital system 
which is being tested or debugged. The MDC 
Logic Analyzer is especially general in its display 
formatting which can be user-defined. With 40 
signal inputs plus a clock, it can be used with most 
microprocessor and peripheral ICs without re- 
quiring personality modules. 

The hardware of the Logic Analyzer allows cap- 
turing up to 1024 events of 40 parallel inputs, 
programmable data -dependent start and clock 
signals, and a trigger for an external oscilloscope 
or counter. The two starting qualifiers, the de- 
pendent clock, and the trigger may each consist 
of the 40 input signals in any combination of 1, 
0, or “don’t care” states. 

The end of the capturing process may be delayed 
up to 65K clock pulses from the start. User 
inputs may be from -15 to +15 volts with ad- 
justable thresholds at frequencies up to lOMHz 
for TTL signals. 


The software package provided links the capa- 
bilities of the MDC 100 and the Logic Analyzer. 
It provides completely user -defined formatting 
and display of captured data and data -dependent 
qualifiers with user -defined fields displayed in bi- 
nary, hexadecimal, octal, ASCII, or user-defined 
signal names. A special disassembly mode is 
available for 6800/6802 instruction mnemonics 
and operands. 

Formats may be saved on and read from floppy 
disk files and modified dynamically. A set of 
pre- defined formats are provided for use with 
the pinouts of the S6800 microprocessor family 
and S2000 microcomputer. 

The Logic Analyzer consists of trace RAM, con- 
trol logic, power supply, an interface card for the 
MDC, a comparator/probe control card, user 
clock and trigger leads, 40 channels of probes 
(separately or in one clip) and interconnecting 
cables. The unit is available as an optional item 
to be added to existing systems as the MDC 140. 





©IC MASTER 1979 




STATIC EMULATOR MODULES 
Features 

□ Full Microcomputer Emulation 

□ Erasable Program Memory 

□ Fully -Tested Operational System 

□ System Socket Compatible 

The SES Series of boards provide pin-for-pin 
emulation of single -chip microcomputers. The 
board offers the full operational capabilities of 
the single -chip microcomputer coupled with the 
flexibility of board level design. The Series in- 
corporates on-board Erasable PROM to provide 
ease of program modification in prototype 
environment. 


SES 2000/2000A 

The SES 2000 is an emulator board for the pop- 
ular S2000 single -chip microcomputer. This 
board level unit is configured to plug directly 
into the system socket that would normally hold 
the mask programmed S2000. Through the use 
of the SES 2000, system hardware and program 
configurations can be quickly and efficiently 
accomplished in the prototype stages. The board 
is also suited for integration into preproduction 
systems allowing full freedom of modification 
through memory changes in standard EPROMs. 
For systems utilizing the S2000A, which is capa- 
ble of driving high volteige vacuum fluorescent 
displays, the SES 2000A provides the system 
emulation of the S2000A. Program implemen- 
tation and functional operation is the same as 
that found in the SES 2000. 
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SES 2150/2150A 

The SES 2150 provides full emulation for the 
S2150. This system unit incorporates an ex- 
panded EPROM on-board to match the 1.5K 
byte ROM memory capabilities of the single - 
chip microcomputer. 

The SES 2150A broad level system allows the 
implementation and emulation of the high volt- 
age version of the S2150 and the S2150A. All 
the features of the SES 2000 series are offered 
in this unit to assist in prototype and prepro- 
duction development. 


SES 2400/2400A 

An advanced emulator board capable of emulat- 
ing the functions of the S2200 and the S2400 
single -chip microcomputers. Full functional 
capabilities are provided including D/A and A/D 
input/output functions. On-board EPROM pro- 
vides a full compliment of user -modifiable pro- 
gram memory. 

The SES 2400A emulator board provides the 
high voltage interface necessary to emulate the 
S2200A and the S2400A single -chip micro- 
computers. 
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EVK SERIES 


MICROCOMPUTER BOARDS/KITS 


Features 

□ Expandable to 4K Bytes ROM 

□ Expandable to 2K Bytes EPROM 

□ Expandble to IK Bytes RAM 

□ EPROM Programming for S6834 

□ Expandable to 3 PIA’s = 58 I/O Lines 

□ TTY Current Loop or RS232 Interface 

□ ROM Subroutine Program Library 

□ Selectable DMA Mode 

General Description 

The EVK Series Board is a single PCB,hard- 
ware/softw 2 ire system that can be used as a 
general purpose microcomputer. It allows 
system development using a functionally 
compatible system and reduced develop- 
ment time. With this system the basic 6800 
family of parts can also be evaluated. The 
10-l/2”xl2” card has two edge connectors, 
one for the MPU Bus and one for the I/O. 
The EVK 300 is a fully assembled and tested 
board, while the EVK 200, EVK 100 and 
EVK 99 are in kit form. All kits are fully 
expandable to EVK 300 capabilities. 


Series Block Diagram 



EVK Capabilities 



ROM 

RAM 

EPROM 

PIA 

TTY 

CLRR 

LOOP 

ROM 

SUB ROL TINE 

PROG. LIBRARY 

TOTALLY 
BUFFERED 
MPU LINES 

SGL 

+ 5V 
P.S. 

RESTART 

ADDRESS 

SELECTION 

SELECT- 

ABLE 

DMA MODE 

INTERVAL 

TIMER 

TINY 

BASIC 

EVK 99 

2K 

bytes 

512 

bytes 

- 

1 









EVK 100 

2K 

bytes 

512 

bytes 

- 

- 


- 



- 




EVK 200 

4K 

bytes 

IK 

bytes 

512 

bytes 

3 









EVK 300 

4K 

bytes 

IK 

bytes 

2K 

bytes 

3 




- 

- 


- 



•AMI 6800 Tiny BASIC 

-A hiKh level interpretive language derived from the standard Dartmouth BASIC. Furnished to EVK 300 user.s at no charge upon submittal of warranty registration. 
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System Specifications 

All of the S6800 microprocessor lines are available at 
the bus edge connector and are buffered to allow 40mA 
of drive capacity for expanding the development 
system. The standard system clock is adjustable from 
300kHz to IMHz by using the potentiometers on the 
board. An optional IMHz crystal may be selected to 
control the accuracy for those applications requiring 
critical timings. 

An on-board interval timer gives 1ms and 100/xs timing 
marks for general use and for EPROM programming. 
Three types of DMA operation are possible using the 
EVK Board: Halt Processor, Cycle Steal or Multiplexing. 

Memory 

Memory and I/O addresses are assigned to the upper 
8K bytes of the available memory space. (See memory 
map for address assignments.) This gives the system 
developer the flexibility to use the remaining 56K 
bytes as he wishes. All of the memory and I/O on the 
board may be disabled externally by an edge connector 
line called MEMORY DISABLE, leaving the MPU free 
to operate totally in an external memory. 

The S6830 ROMs contain the Prototype Operating 
Library (PROTO) and a ROM Subroutine Library (RS)^. 
An optional Assembler/Disassembler (M/AD) S6831 
ROM is available to operate with PROTO. The 2K of 
EPROM locations may also be used for program 
verification. 

The RAM is assigned to the upper IK of available 
memory space. The PROTO and (RS)^ programs re- 
quire about 256 bytes of this RAM so the rest is 
available for general programming. With all restart 
vectors automatically assigned to the upper memory 
addresses, restart vectoring is forced from a set of 16 
switches. This allows the restart address to be vec- 
tored to any memory location. 


The RAM has further been divided into two 512 byte 
sections such that the upper 512 bytes remain fixed in 
the assigned address block and the lower 512 bytes are 
moveable through a switch selection option. 512 bytes 
of RAM are relocatable to the lowest address space to 
take advantage of the S6800’s direct addressing mode. 
This is only recommended if no external memory is 
added. When adding external memory, it is advisable 
to use the RAM in the upper address space and the ex- 
ternal memory as the low addresses. 

I/O 

An S6850 ACIA is used to provide a 20mA current loop 
interface to a TTY or RS232 terminal. A 20mA current 
loop interface and an El A RS232 interface are both 
available on the board. A bit rate generator allows 
operation using any of the standard communication 
frequencies (see table) so a large variety of terminal 
types can be used. 

Three S6820 PIAs allow up to 58 I/O lines, giving flex- 
ibility in I/O through the parallel interfaces. 

EPROM Programming 

Unique to the AMI EVK Board is the ability to pro- 
gram S6834 EPROMs (512 x 8) on the board. The pro- 
gramming software can program an EPROM from any 
memory location, RAM, ROM or EPROM. It can verify 
a word and, if desired, change a single bit in the 
EPROM, provided that the change is from LOW to 
HIGH. 

Software 

The EVK Board Software is comprised of a TTY 
Operating Program (PROTO) and is supported by a 
ROM Subroutine Library (RS)^. 


Specifications 


Power 

+ 5VDC @ 3.5A 

Parallel I/O 

up to 58 lines 

with EPROMs 

-12VDC @ 150mA 

Interrupts 

Vectored via software 

System Clock 

Word Size 

Instruction 

IMHz ±.1% 

8, 16 or 24 bits 

Timer 

Input 

Mode 

IMHz or async adjustable 
Continuous 

Data 

Memory Addressing 
RAM 

8 bits 

Low 0000-7DFF 

Physical Characteristics 
Width 

Height 

10.5 in. 

12.0 in. 

EPROMs 

ROM 

I/O 

Bus Structure 

16 Address 

8 Data 

6 Control 

High FCOO-FDFF 

Fixed FEOO-FFFF 
E000-E3FF, E400-E7FF 
E800-F7FF 

F800-FBFF 

Connectors 

Bus — I/O 

86-pin — Stanford Ap- 
plied Engineering SAC- 
43D/1-2 or equivalent, 2 
sets. 
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The only filing system de- 
signed especially for the elec- 
tronics engineer. Instant 
retrieval and organization of 
data sheets and catalogs 


■ The only complete single-source 
directory including all 1C devices 
manufactured in the United. 
States. Updated three times yearly 
with accumulative supplements. 


The products magazine . . . / 
100% product-oriented magazim 
including hundreds of new prod 
ucts and special features ever; 
month. 

UNITED COST AND 
PRICING SERVICES - 


UTP CUSTOM CATALOGS 


The only national catalog designed 
exclusively for distributors and 
their customers featuring electron- 
ic parts, instruments and 
equipment. 


The Cadillac of individualized 
catalogs for the electronic 
parts distributor, featuring 
solely his lines and services. 


The electronic distributors' 
proven method of being up to 
the minute on his cost and 
selling prices. 


\ United Tt 
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F8/3870 • F6800 • 9440 

MICROFLAME BIT SLICE 


FAIRCHILD MICROCOMPUTERS 

Fairchild microcomputers cover the spectrum from 8-bit MOS microprocessors to bit-slices 
and 16-bit bipolar machines. 

• 1-Chip F3870 MicroMachine-2™/the multichip F8 family with software and compatibility. 

• 2-Chip F6802/6846 combination plus a powerful bus oriented F6800 family well supported 
by a large variety of peripheral devices. 

• Three high-performance bipolar bit-slice families: 

Macrologic 

2S00 

8-bit ECL (90LSI) 

• 16-bit bipolar 9440 Microflame™ microprocessor that brings minicomputer capabilities to 
the microprocessor world. 

These products are supported by training courses for the design engineer who must learn to 
design the microprocessor into a working system and for those designers who need to comple- 
ment their hardware capabilities with software (Instruction set) or those software types who must 
gain an intimate knowledge of the hardware. All courses emphasize lots of hand-on time backed by 
examples to enhance students’ working familiarity with each microprocessor. 

Courses are offered at Mountain View, California or on site courses may be arranged with a local 
Farchild sales office or distributor. 

HOW TO ENROLL — Call or write the Training Center at (415) 962-3710, M/S 20-1028. 

FAIRCHILD F3870 — The 8-bit single chip F3870 Microcomputer is ideal for high volume, low cost 
applications, featuring a single +5V power supply, 2048 bytes of ROM, 64 bytes of scratchpad RAM, 
32-bits of I/O, and a programmable timer and interrupt. 

FAIRCHILD F6800 — The 8-bit MOS F6800 family offers a complete and continuously expanding 
range of microprocessor devices with a powerful instruction set. On the low end there is the 
F6802/6846 2-chip combination that features a processor chip combination with 128 bytes of on 
board RAM of which 32 bytes have a power down feature. 

The F6800 family is supported by a large array of pheripheral devices which include; ROM, RAM, 
EPROM, Synchronous and Asynchronous Controller for date communications. Timers, Direct 
Memory Access (DMA), CRT Controller, the 68488 for the IEEE Standard Bus Controller. 

FAIRCHILD BIT-SLICES — In 1975, Fairchild announced the Macrologic bipolar bit-slice micro- 
processor family. To broaden our product lines and strengthen our leadership position in 1978 
Fairchild added the 2900 family. In addition and to satisfy the ultimate requirement in performance, 
we are introducing an 8-bit ECL F100K compatible microprocessor family (90LSI). The Fairchild 
•jj bit-slice course will cover basic microprogramming concepts and techniques, survey the three 

~ most powerful bipolar bit-slice families — Macrologic, 2900, and 90LSI — and offer the student 

o some hands-on experience. 

[8 FAIRCHILD 9440 MICROFLAME — The 9440 MICROFLAME is a 16-bit bipolar microprocessor 

that executes a minicomputer multifunction instruction set with minicomputing performance — 
e.g., fast throughput, flexible addressing, direct memory access and sophisticated priority Interrupt 
handling. The development of the MICROFLAME microprocessor was undertaken several years 
ago after the establishment of the high-performance 1®L (Isoplanar Integrated Injection Logic) 
technology. For the first time, the potential for real bipolar performances (less than 10ns propa- 
gation delays) in LSI configurations became a reality. Also, it was soon apparent that a 10 MHz 
clock-rate microprocessor could be developed using I^L technology in combination with proven 
logic and circuit design. Thus, the decision was made to develop a microprocessor that would bring 
minicomputer capabilities to the microprocessor world. 
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F3870 FAMILY 


F3870 — These devices are complete 8-bit micro- 
computers on single MOS integrated circuits. 
The family can execute the F8 instruction set of 
more than 70 commands, allowing expansion 
into multi-chip configurations with software 
compatibility. The devices feature read only 
memory, 64 bytes of scratchpad RAM, a pro- 
grammable binary timer, 32 bits of I/O, and a 
single +5 V power supply requirement. 

Members of the family differ in memory type and 
size. The F3870 has 2048 bytes of mask pro- 
grammed ROM while the F38E70 has 2048 bytes 
of PROM. The 3872 has 4032 bytes of masked 
ROM plus 64 bytes of RAM. The additional 
RAM is addressed from the program and data 
counters, not the ISAR. The F3874 contains 
4096 bytes of masked programmed ROM. 

Utilizing ion-implanted, n-channel silicon-gate 
technology and advanced circuit design tech- 
niques, Fairchild’s single-chip microcomputers 
offer maximum cost effectiveness in a wide range 
of control and logic replacement applications. 





TEST SEQUENCER 


POWER-ON RESET 


CLOCK LOGIC 


ACCUMULATOR 


PROGRAM 

COUNTER 


STACK REGISTER 


DATA COUNTER 0 


DATA COUNTER 1 



8-BIT I/O PORT 
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EXTERNAL 

TIME 

BASE 


PRESCALER 

CLOCK 
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TIMER 

8-BIT DOWN COUNTER 
(PORT 7) 


TIMER 

INTERRUPT 

REQUEST 

LATCH 


INTERRUPT 
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PORT 
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MODULO— N REGISTER 


INTERRUPT 

LOGIC 


EVENT COUNTER MODE 
^ 2 PRESCALE 
^ 5 PRESCALE 
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EXTERNAL INTERRUPT ENABLE 
TIMER INTERRUPT ENABLE 
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INTERRUPT 
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TIMER AND INTERRUPT CONTROL FOR F3870 
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F38E70 

SINGLE-CHIP COMPUTER 

FAIRCHILD MICROCOMPUTER FAMILY 


GENERAL DESCRIPTION -The Fairchild single-chip microcomputer series offers a 
variety of circuits for the high-volume, cost-sensitive markets. The F38E70 is a complete 
8-bit microcomputer on a single MOS integrated circuit. The F38E70 is functionally 
identical to the F3870 except the F38E70 has 2K bytes of EPROM In place of 2K bytes 
of ROM. The F38E70 can execute the F8 instruction set of more than 70 commands. 
The device features 2048 bytes of EPROM, 64 bytes of scratch-pad RAM, a program- 
mable binary timer, 32 bits of I/O, and a single +5 V power supply requirement. 

Utilizing Fairchild's double-ion-implant, n-channel technology and advanced circuit 
design techniques, the single-chip F38E70 offers maximum cost effectiveness in many 
low-to-medium volume systems. When production volume requires large quantities, the 
transition to the mask programmed F3870 is very straightforward with no circuit design 
changes. 


• SINGLE-CHIP MICROCOMPUTER 

• SOFTWARE COMPATIBLE WITH F8 FAMILY 

• 2048-BYTE EPROM 

• 64-BYTE SCRATCHPAD RAM 

• 32-BITS (FOUR PORTS) TTL COMPATIBLE I/O 

• PROGRAMMABLE BINARY TIMER 

INTERVAL TIMER MODE 

PULSE WIDTH MEASUREMENT MODE 

EVENT COUNTER MODE 

• EXTERNAL INTERRUPT 

• CRYSTAL, LC, RC, EXTERNAL, OR INTERNAL TIME BASE 

• LOW POWER (375 mW TYP) 

• SINGLE +5 V ±10% POWER SUPPLY 

• F 25 V PROGRAMMING SUPPLY 

• SIMPLE EPROM PROGRAMMING 


1 CONNECTION DIAGRAM I 
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PIN NAMES 


PIN NAME 

DESCRIPTION 

TYPE 

POb-^ 

I/O Port 0/address* 

Bidirectional 

PI 0 -PI 7 

I/O Port 1 /address* 

Bidirectional 

P40-P47 

I/O Port 4/Data Out* 

Bidirectional 

P50-P57 

I/O Port 5/ Data In 

Bidirectional 

STROBE 

Ready Strobe 

Output 

EXT INT 

External Interrupt 

Input 

RESET 

External Reset 

Input 

TEST 

Test Line/ Prog Voltage 

Input 

XTLi, XTL 2 

Time Base 

Input 

Vcc, GND 

Power Supply Lines 

Input 


*As Shown in the connection diagram, some Port 0 and Port 1 pins are address inputs for 
programming the F38E70 EPROM section. Port 4 and 5 DATA OUT and DATA IN refer to the 
programming and test modes. 
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F3870 DEVELOPMENT SUPPORT — The Formulator family of develpment equipment supports 
the F3870, the one-chip micromachine manufactured by Fairchild. The Formulator Operating 
System, Utility Programs, and the Fairbug Monitor are totally compatible with the F3870, since it 
shares the same instruction set with the Formulator. A Simulation (Quad I/O) Module and an In- 
Circuit Emulation (ICE) cable are available to extend the Formulator features to the user’s proto- 
type or production breadboard. This creates a powerful design tool for creating the user’s own 
F3870 software. In addition, the F3870 Emulator, a single stand-alone module for emulating the 
final F3870 software in PROMs, is available for building prototype systems. 

F3870 SIMULATION — The non-microprocessor elements of the user’s hardware configuration 
can be assembled on a breadboard and connected to Mark I, II, MFD, III or IIIFD viathe ICE cable 
plugged into a 40-pin socket on the user’s board. The cable connector on the Processor Module in 
the Formulator provides I/O ports 0 and 1, while the Simulation (Quad I/O) Module provides I/O 
ports 4 and 5. This system provides real-world simulation of the user’s components in their actual 
environment with the vital microprocessor signals, including the complete software debugging 
features of the Formulator, cabled to the external breadboard. 


F3870 EMULATOR — After F3870 ROM codes are frozen, a smaller, easier-to-handle and less ex- 
pensive tool is required. To accomplish this design-in task, Fairchild has developed the F3870 
Emulator. The F3870 Emulator contains sockets for two 2708s or two 2716 EROMs in place of the 
F3870 on-chip ROM so ROM codes can be verified and easily changed. The F3870 Emulator plugs 
directly into the F3870 40-pin socket in the production prototype using a short Emulator cable. The 
printed circuit module is approximately 5" by 7". 
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PART 

NUMBER 

DESCRIPTION 

NUMBER 

I/O 

PORTS 


____ 


PKG 

F3870 Series 







F3870 


4 

2K 

64 


D.P 

F38E70 

Single-Chip Computer with EPROM 

4 

2K EPROM 

64 


D.P 

F3872 


4 

4K 

128 

64A 

D.P 

F3874 

Single-Chip Computer 

4 

4K 

64 


D.P 

F3876 

Single-Chip Computer 

4 

2K 

128 

64A 

D;P 


The F387X PEP System Hardware Features 

• Full In-Circuit Emulation of F3870, F3874 and F3876 Single Chip Microprocessors Using the 
Fairchild F8 System. (Emulation Cable Included.) 

• Includes a 2K Firmware Monitor in an F8 PSU. 

• Versatile On-Card Keyboard for Command and Data Entry. 

• On-card 7-Segment Address and Data Display Using Large .8" Digits 

• Programming Socket for the F38E70 Single Chip EPROM Microprocessor. 

• Programming Socket for 2716 EPROMs. 

• Crystal Controlled System Clocks. 

• 2K Bytes of Executable Static R.AM (2114s). 

• Sockets for an Additional 2K Bytes of Static RAM (2114s). 

• Sockets for 6K of Executable EPROM (2716 Type). 

• Separate 128 Byte Static Memory for Monitor Workspace. 

• Flexible Memory Map Strapping Options. 

• Serial I/O Circuits for TTY 20 mA Current Loop or EIA RS232C. 

• Four General Purpose Programmable Timers. 

• Four General Purpose Interrupt Controls. 

• Spare 8-Bit I/O Port for Support of a High Speed Paper Tape Reader. 

• LED Indication of “Store Mode" Keyboard Operation. 

• LED Indication of “Function Shift Mode” Keyboard Operation. 



THE FAIRCHILD F387X PEP SYSTEM 
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F3870 — The following is the text of an article that will be printed in Progress. It may have infor- 
mation that you would find valuable. 

F3870 DESIGN INNOVATION — The F3870 is Fairchild’s new single chip microcomputer. The 
F3870 has on a single chip all of the basic computer components including memory, central pro- 
cessing unit and input/output. F3870 includes: 

2048 X 8 ROM 
64 X 8 RAM 

32 bits TTL compatible I/O including strobe 
Programmable Binary Timer with three modes 

Two-level prioritized vectored interrupts ' 

Five clock modes 

Single 5 V + 10% Power Supply 

275 mW power consumption 

The circuit is fabricated with Fairchild’s advanced triple implant n-channel silicon technology. 

Figure 1 shows the architectural organization of the F3870. Notice that all communication with 
the outside world is through I/O ports and the interrupt line since the data and address busses are 
not brought out in the 40 pin package. 

There are several attributes that make the F3870 a unique and powerful single-chip computer. 
Figure 2 illustrates the I/O logic for one-bit. 

The I/O ports are designed to be inherently bidirectional. In the standard I/O circuit shown, the 
input or output function is determined by the instruction executed. An output instruction will 
latch the data and either pull down the I/O pin to ground or let it be pulled up to +5V through the 
6 resistor. The data input is the wired OR of the output state and the input on the I/O pin. There- 
fore, to perform an input function, a “0” is written to the output latch, allowing the I/O pin to be 
pulled up to Vcc through the 6 k resistor. The input to the I/O pin can then pull down the I/O line 
through the 6 k resistor to input a “1” to selected bits in I/O port latch, a masking operation is per- 
formed on the input data by pulling the output bit low preventing input on the selected bits. The 
I/O logic is very nice for bus oriented systems since I/O ports can also be tied to open collector 
TTL outputs as pull down devices. However, an I/O port should never be pulled up, since the rating 
of the output device will be exceeded and the chip will be destroyed. 

Figure 3 illustrates how multiple F3870’s can be connected along a common communication bus 
bia the bidirectional ports. In the system shown, the control and timing busses are used to com- 
municate priority and bus control information between three processors. When one processor is 
selected as the control processor, the other F3870’s write “0” to their ports on the communication 
bus. The processor in control can then output information on to the communication bus and the 
devices can read. Timing to initiate the transfer Is via the timing bus and another I/O port. Transfer 
can also be initiated using the output strobe line and the interrupt logic. 

A UNIQUE ROM DESIGN — Probably the most important attribute of the F3870 is the low cost. 
The low selling price is direct relation to the manufacturing cost. In the production of LSI circuits 
manufacturing costs is a very strong function of chip size. The smaller the size of the chip, the more 
possible good chips on a wafer. The F3870 is the smallest full performance 8-bit single chip micro- 
computer in the world. The die size is 172 mills by 208 mills. To a large extent the small die size is 
due to the very efficient ROM design. The new ROM technique is shown in Figure 4. Figure 4 shows 
eight ROM bits. Information is programmed at the factory by a ION implant stage rather than a con- 
ventional gate oxide cut. To read a bit, the column select transistor is turned on and the row select 
logic turns on all the devices in a column except the one to be read. The logic attempts to turn off the 
one being read. If the transistor has been implanted it cannot be turned off and read as a one. The 
layout of the ROM is shown in Figure 5. Notice that adjacent bits share a common source and drain 
diffusion. Also notice that no contacts are required to the diffusions except for the top and bottom 
devices in a column. A single bit cell area is indicated by the shaded regions for F3870, the area is 
approximately 100 square microns. This compares with conventional ROMs cell area of approx- 
imately 196 square microns. The almost two to one savings in area is reason that the F3870 has 
twice as much ROM as most of its competitors. 

THE REGULATED BACK BIAS GENERATOR — The diagram for a conventional MOS transistor is 
shown in Figure 6. A back bias voltage is often applied to the substrate to speed up the device and 
change its threshold. Back bias supplies are commonly found in high-speed RAMs. For single 5 V 
supply devices no back bias is used, and most single supply parts are therefore lower performance. 
To alleviate the problem of single power supply performance the F3870 uses a regulated on chip 
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back bias power supply. A simplified diagram of this supply drawn in Figure 7. A 1 MHz oscillator 
generates the two phases required by the power supply. A switch turns the oscillator on or off as 
needed to maintain the correct amount of back bias voltage for maximum circuit performance. The 
circuit operates by charging up the capacitors and transferring charge through the diodes. 

The regulator of the oscillator has other benefits besides improving the speed of the F3870, the 
regulator also makes the device able to work with a power supply spec of ±10%. Also, the regulator 
tends to track with temperature making extended temperature operation easier to achieve. And 
finally, the regulator follows process changes and aging in the circuit resulting in a chip that is low- 
er cost to build and has enhanced long term reliability. 

COST AND PERFORMANCE — The reasons that the F3870 is the dominant force in single chip 
microcomputers are cost and performance. The architecture and logic is designed for very high 
performance. The addressing modes available enable very compact programs with high-speed 
execution. The strobe, I/O port, and interrupt logic allows high-speed hand shaking and data trans- 
fer through the bidirectional I/O ports, to make all of the high performance features cost effective, 
create ROM design and the on chip regulated back bias supply are used. The F3870 has all the 
attributes required of a successful microcomputer— low cost, high performance, excellent support 
and multiple sourcing. 



PIN NAME 

TYPE 

DESCRIPTION 

POo-^ 

PI 0 -PI 7 

P4o-P?7 

INPUT/OUTPUT 

32 lines which can be individually used as either TTL compatible inputs or as 
latched outputs. 

STROBE 

OUTPUT 

This pin, which is normally HIGH, provides a single LOW pulse after valid data is 
present on the PAq-PT? pins during an output instruction. 


INPUT 

PFSeT may be used to externally reset the F3870. When pulled LOW the F3870 will 
reset. When then allowed to go HIGH the F3870 will begin program execution at 
the program location H ‘0000’. 
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STANDARD OPEN DRAIN DIRECT DRIVE 

OUTPUT OUTPUT OUTPUT 


Ports 0 And 1 Are Standard Output Type Only 

Ports 4 And 5 May Both Be Any Of The Three Output Options 

The STROBE Output Is Always Configured Similar To A Standard Output Except That It Is Capable 
Of Driving Three TTL Loads 

Fig. 2 I/O Pin Conceptual Diagram With Output Buffer Options 
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1 , 1 . 1 1 . 



Fig. 7 Back-Biased Power Supply 
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Fig. 5 ROM Layout 
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SACK BIAS VOLTAGE 


Fig. 6 Simple MOS Transistor 



Hg. 3 Multiple F3870s 



Fig. 4 ROM Design 
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PORT ADDRESSING F8 MICROPROCESSOR FAMILY 



DEVICE 

PORTA 

PORT B 

PORT C 

PORT D 

TIMER INTERRUPT 


Item 

NO. 

AODR. 

FUNC. 

ADDR. 

FUNC. 

ADDR. 

FUNC. 

ADDR. 

FUNC. 

VECTOR ADDRESS 

PORT TYPES 

1 

F3850 

0 

I/O 

1 

I/O 






Standard 

2 

F3851 


I/O 

XXXXXX01 

I/O 

XXXXXX10 

Control 

XXXXXX11 

Timer 

Mask Option 

Mask Option 

M 

F3851A 

4 

I/O 

5 

I/O 

6 

Control 

7 

Timer 

H'0020' 

Standard 

B 

F3852 

H‘OC’ 


H‘OD’ 

Control 

HOE’ 


H’OF’ 




5 

F3852/ 

SL31116 

H‘EC’ 


H'ED’ 

Control 

H’EE' 


H’EF’ 




6 

F3853 

H‘OC’ 

Interrupt 
Vector 
Addr. Lo 

H‘OD’ 

Interrupt 

Vector 

Addr.Hi 

H’OE’ 

Control 

HOF' 

Timer 

Software 

Programmable 


7 

F3854 

1111YY00 

DMA Mem, 
Addr. Lo 

1111YY01 

DMA Mem. 
Addr. Hi 

1111YY10 

Control 
Hi Count 

1111YY11 

Lo Count 



8 

F3856 

XXXXXXOO 

I/O 

XXXXXY01 

I/O 

XXXXXX10 

Control 

XXXXXX11 

Timer 

Mask Option 

Mask Option 

9 


XXXXXXOO 

I/O 

XXXXXY01 

I/O 

XXXXXX10 

Control 

XXXXXX11 

Timer 

Mask Option 

Mask Option 

10 


8 

I/O 

9 

I/O 

H'OA' 

Control 

H’OB' 

Timer 

H’0024’ 

Standard 

11 

F3857/ 

38T57 





XXXXXX10 

Control 

XXXXXX11 

Timer 

Mask Option 

Mask Option 

12 

F3861A 

4 

I/O 

5 

I/O 

6 

Control 

7 

Timer 

H‘0600’ 

Standard 

13 

F3861B 

8 

I/O 

9 

I/O 


Control 

, H'B' 

Timer 

H'0340' 

Standard 

14 

F3861C 

H‘20’ 

I/O 




Control 

H'23’ 

Timer 

H‘0320’ 

Standard 

15 

F3861D 

H‘24’ 

I/O 

H'25' 

I/O 

H‘26’ 

Control 

H'27' 

Timer 

H‘0360’ 

Standard 

16 

F3861E 

4 

I/O 

5 

I/O 

B 

Control 

7 

Timer 

H'0020’ 

Standard 

17 

F3871E 

4 

I/O 

5 

I/O 


Control 



H’0020’ 

Standard 

18 

F3871F 

4 

I/O 

5 

I/O 

6 

Control 

mm 


H‘0020’ 

Direct Drive 

19 

F3871G 

4 

I/O 

5 

I/O 

6 

Control 

7 

Timer 

H'0020’ 

Open Drain 

20 

F3871H 

8 

I/O 

9 

I/O 

H‘A’ 

Control 

H‘B' 

Timer 

H'0420’ 

Standard 


1 XXXXXX is a Mask Option 4. Three different types of timers and control ports exist. For further detail see 

2 YY is a Pin Strap Option (111 1YY00) Figures 1, 2, and 3. 

3 The External Interrupt Address Vector is the Timer Address f H'0080' 5. F38T56 and F38T57 have F3871-type timer and strobe.logic. 
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F8 FAMILY TIMERS 

Timer and Interrupt Control for F3851, F3853 and F3861 





PRESCALER 

CLOCK _ 

TIMER 

8-BIT POLYNOMIAL 
COUNTER 


TIMER INTERRUPT 



31 



REQUEST LATCH 


INTERRUPT 

LOGIC 


. IWT 
REG 


INTERRUPT CONTROL 


6 S 4 3 2 1 


NOT 

USED 


0-DIT NUMBER 

0 — NO INTERRUPTS 

1 - ENABLE EXTERNAL INTERRUPT 
1 — ENABLE TIMER INTERRUPT 

0 — NO INTERRUPTS 


lEXTERNAL iNTERRUPTl 
REQUEST LATCH I 


EXT 

INT 


Timer and Interrupt Control for F3856, F3857 and F3871 
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1 1— 2 PRESCALER 
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0 0- 32 PRESCALER 
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3850 Central Processing Unit (CPU) 

Fairchild's F8 CPU contains all of the functions needed to provide the 
most inexpensive solution to your design problems. The 3850 has 64 
bytes of RAM, 16 bits of bidirectional I/O and a complete set of easy 
to understand instructions with both binary and decimal arithmetic 
operations. 


3850 

CPU BLOCK DIAGRAM 



« WRITE 


DATA 

BUS 



3851 /3856/38T56* Program Storage Units (PSUs) 

The 3851 PSU contains IK of program storage and the 3856 2K. Both 
provide 16 bits of bidirectional I/O, a timer and external interrupt and 
a vectorized, prioritized interrupt structure. Additional PSUs may be 
added as required and I/O expansion naturally follows. 

*Uses special timer, see page 


8-BIT 
I/O PORT 




8-BIT 

I/O PORT 1 

gA DATA 
/bos 

8-BIT 

I/O PORT 

,< 

PROGRAM 

COUNTER 

DATA 1 

COUNTER 


STACK 

REGISTER 




CONTROL BUS 


3851 




CONTROL BUS 


PSU BLOCK DIAGRAM 


3856 
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3852/3853/3857/38T57* Memory Interface Circuits 
Additional memory can be easily added to the system by using 
any of the three Memory Interface Circuits. Each device gener- 
ates the 16 address lines and signals necessary to interface with 
up to 65K bytes of RAM, PROM or ROM memory and they all may 
be used in conjunction with any standard semiconductor mem- 
ory device. 

The 3852 Dynamic Memory Interface (DMI) provides memory 
refresh and DMA logic which run transparent to the CPU without 
any degradation in the system throughput time. 

*Uses special timer, see page 


3852 

DMI BLOCK DIAGRAM 


ADDRESS BUS 



CONTROL BUS 


DATA 

BUS 


The 3853 Static Memory Interface (SMI) provides a program- 
mable timer and external interrupt capability with a softvyare 
loadable Interrupt vector address in addition to the 16 address 
lines and memory control logic. 


3853 

SMI BLOCK DIAGRAM 
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The 3857/38T57 Program Storage and Memory Interface (PSMI) pro- 
vides 2K of ROM, an external interrupt and timer with masked inter- 
rupt vector as well as 16 address lines and memory control logic. 




3854 Direct Memory Access (DMA) 

The DMA circuits provide a high-speed data path between a 
system memory and the peripheral electronics with up to 500 kilo 
bytes of transparent data transfer per second. These circuits can 
transfer data blocks of up to 4096 bytes and can interrupt the CPU 
when this data transfer is complete or can be programmed to 
continue transferring until stopped. 
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3861/3871 Peripheral Input/Output 

The 3861 PIO circuit contains all of the logic of the 3851 PSD 
without the 1 K ROM. The 3861 is available In five versions as listed 
below. 


TYPE 

I/O 

PORTS 

INTERRUPT ADDRESS VECTOR 

TIMER 

EXTERNAL 

A 

4-7 

0600 

0680 

B 

8-13 

0340 

03C0 

C 

20-23 

0320 

03A0 

D 

24-27 

0360 

03E0 

E 

4-7 

0020 

OOAO 


3861 

PIO BLOCK DIAGRAM 



WRITE CONTROL BUS 


The 3871 contains an improved timer and event counter. The 3871 is 
available in four versions as listed below. 
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INTERRUPT ADDRESS VECTOR 

TIMER 

EXTERNAL 

E 
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THE FORMULATOR LINE OF F8 AND 
F3870 DESIGN AIDS 


INTRODUCTION 

The Microprocessor system designer can now create his own 
hardware and software development systems for the F8 and 
F3870 by selecting modular subassemblies from Fairchild’s 
Formulator line of F8 and F3870 design aids. He may start 
development with a Mark I singleboard system, then expand 
to more sophisticated Mark II or Mark IIFD development 
systems that can handle both software and hardware devel- 
opment. Or he may graduate to a complete Formulator Mark 
III with intelligent front panel, power supply, and accessories 
or to the top of the line Formulator Mark I IIFD with floppy disk 
drives. 

Three growth packages plus a selection of optional modules 
provide a practical method for upgrading the single-board 
Mark I to either the Mark II or Mark IIFD or to the maximum 
system configuration Mark III or Mark IIIFD. Using the 
growth packages, the designer can begin sophisticated sys- 
tem application programs at very low cost and then upgrade 
his development tools in relatively inexpensive steps, if he 
desires to 'do so at a later time. 

The most elementary configuration, called the Formulator 
Mark I, includes a Processor module that contains an F8 
CPU, Program Storage Unit that includes Fairbug monitor. 
Dynamic and Static Memory Interface circuits, 1024 bytes of 
random access memory, and the necessary buffers and 
other components for hardware development. It also in- 
cludes a 13-siot card cage, an I/O cable kit, and a power 
cable. 

The second level, the Formulator Mark II, includes all of the 
Mark I components plus a memory board with 16 kilobytes 
of RAM and the complete Formulator Operating System, 
designated FOS. FOS gives the user complete software de- 
velopment capability, including an assembler, editor, and 
debug package, and drivers for a teletype or the Tl Silent 
733 terminal. 

The third level, the Formulator Mark IIFD, consists of the 
Mark 11 with the addition of interface cards and cables for an 
iCOM FD3712 dual-drive floppy disk system and Fairchild 
F8-DOS-III Floppy Disk Operating System. 

The fourth level, the Formulator Mark III, includes an intelli- 
gent front panel, a serial communications module, a quad 
I/O module, an attractive cabinet, and a power supply. Also 
included are 16 kilobytes of RAM, the Formulator Processor 
Module, and the Formulator Operating System. 

The top of the line is the Formulator Mark IIIFD. This micro- 
computer is identical to the Mark III with the addition of the 
iCOM dual drive floppy disk and interface. 

Three growth packages are available for Mark I, Mark II, and 
Mark III expansion. Growth Package I upgrades the Mark I 
system to the Mark II level. Growth Package II converts the 
Mark II to the full Mark III level. Growth Package III upgrades 
either the Mark II or Mark III to the Mark IIFD or the Mark 
IIIFD floppy disk configurations. 


Other boards are available as options for ail five Formulatof 
configurations to increase the flexibility of the units by ad- 
ding to their capabilities. These include 4-kilobyte RAM, 
4-kilobyte PROM, and 16-kilobyte RAM boards, as well as 
and I/O light board, a communications board with UART, a 
parallel-byte board for peripheral interface, and a PROM 
programmer. 


FORMULATOR MARK I 




GROWTH PACKAGE II 
FORMULATOR MARK III 


-TTY ASR33 
-SILENT 733 
—HP 2645A TERMINAL 
-HP 9866A PRINTER 



GROWTH PACKAGE III 

iCOM Model FD3712 Dual Drive used 



with Formulator Mark IIFD or 
Mark IIIFD. 


— RS232 CRT TERMINALS 
— RS232 PRINTERS 
-RS232 PRINTING TERMINALS 
—CENTRONICS 779 PRINTER 



FORMULATOR GROWTH PATHS 
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FORMULATOR SUPPORT 


In addition to the optional boards, peripherals, cables, and 
other accessories, the Mark I, Mark II, and Mark III For- 
mulator systems are supported by a wide range of 
documentation, and an intensive training program. 

FORMULATOR DOCUMENTATION 

The Formulator user has access to a full range of reference 
and instructional manuals to aid him in his system design 
and programming. 

F8 USER’S GUIDE 

The F8 User’s Guide is a detailed description of the F8 family 
of microprocessor devices. Microprocessor systems are 
discussed, with the configurations of the F8 circuits 
examined in depth. The User’s Guide also outlines the F8 
instruction set. Detailed specifications of each member of 
the F8 microprocessor family is given, including functional 
descriptions, logic diagrams, signal load levels, and timing 
diagrams for each circuit. Typical F8 system configurations 
are also presented. 

guide to programming 

The Guide to Programming is written for logic designers 
with little or no background in computer programming. It 
introduces machine and assembly language programming 
to the potential user of microprocessors and microcom- 
puter systems. Introductory topics include flowcharting, 
memory allocation, source and object programs, and as- 


sembly language. More advanced topics include pro- 
grammed /O, interrupts, programmable timers, subroutines, 
macros, data manipulation, and programmed direct mem- 
ory access channels. Numerous examples of these pro- 
gramming techniques are given. 

FORMULATOR USER’S GUIDE 

The Formulator User’s Guide fully describes the operation 
of the Formulator Development System. It covers the Mark I, 
Mark II, and Mark III hardware configurations and contains a 
detailed description of the Formulator software — the 
monitor, the editor, the assembler, and the debug program. 
The F8 DOS-Ill User’s Guide is also available for Mark MFD 
and Mark IIIFD systems. 

FORMULATOR HARDWARE REFERENCE MANUAL 

This book presents an in-depth technical description of the 
F8 Formulator System, its component subsystems, and op- 
tions. The technical description includes general functional 
characteristics, theory of operation, and detailed descrip- 
tion of interface signals. 

F8 TRAINING CLASS 

To help applications engineers start designing with the F8 
microprocessor, Fairchild offers an intensive four-day train- 
ing course. Lectures are presented dealing with F8 features, 
architecture, and programming. In laboratory sessions, stu- 
dents prepare and run small F8 programs using the For- 
mulator development systems. 


SOFTWARE SUPPORT 


FOS— FORMULATOR OPERATING SYSTEM 

The software for the Formulator products is specifically de- 
signed to assist engineers and programmers during the de- 
velopment phase of a microcomputer-based system. Desig- 
nated the Formulator Operating System (FOS), this software 
package consists of a monitor, an editor, an assembler, a 
linking loader, a debug package, and several utility pro- 
^ grams. 

x: The editor assists the user in the creation of a source file, 

^ which the assembler then converts into an object file ready 
CO for loading into the system. This object file may, at the op- 
^ tion of the user, be a relocatable file. If several such relocat- 
able object files exist, they may be combined by the linking 
loader and assigned absolute addresses at loading. 

The debug portion of FOS allows users to test for fast and ef- 
ficient program testing, for setting software breakpoints, and 
for examining and altering memory, registers, and I/O ports. 

Unlike other development systems with limited storage 
capability, the Formulator has enough memory so that the 


editor, relocating assembler, and debug packages are simul- 
taneously resident, with transfer from one to the other con- 
trolled by the monitor. Thus, a program may be created, 
edited, assembled, and debugged without ever having to 
reload the system software, since the user may switch from 
the editor to the assembler to the debug program directly 
from the monitor. 

The Formulator software also includes utility programs 
which perform specific functions. One, for instance, gener- 
ates a file for producing a ROM code. Another creates a file 
needed by a PROM programmer. These utility programs are 
loaded into the system under the control of the monitor. 

The combined effect of the interrelated portions of the For- 
mulator Operating System is the rapid generation and 
checkout of F8 and F3870 microcomputer-based systems. 
These programs greatly simplify the effort required to de- 
velop and alter the end user software, making it easy to 
design and debug a system breadboard, easy in terms of 
reduced time and manpower. 
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FOS SUMMARY 


Disk Monitor 

Editor 

Rotocating Assembler 

Real-Time Debugger 

Assemble (Relocating) 

Move Line 

No-List Option 

Symbolic Debugging 

Load (Linking) 

Copy Line 

No-Object Option 

Set Up to 8 Breakpoint 

Edit Mode 

Bottom 

Error Messages 

Clear Breakpoint 

Load (Absolute) 

Change 

Invalid Label 

Cjear All Breakpoints 

DeBug Mode 

Delete 

Duplicate Label 

Continue Execution 

Assign Virtual I/O 

File 

Invalid Op Code 

Go To Location 

Burn PROM 

Find String 

Operand Error 

Return to Monitor 

Convert 

Insert 

Syntax Error 

Single Step 

ROM Dump 

Locate String 

Undefined Symbol 

Trace On Long 


Next 

Expression Storage 

Trace on Short 


Replace 

Overflow 

T race Off 


Tab 

Relocatability 

Display Memory 


Top 

Error 

Display Register 


Type 

Pseudo Operand 

Display Port 


Up 

Error 

Cross Reference 

Store Memory 

Store Register 

Store Port 


FDOS-FORMULATOR DISK OPERATING SYSTEM 


The software for the Formulator products is specifically de- 
signed to assist engineers and programmers during the de- 
velopment phase of a microcomputer-based system. Desig- 
nated the F8 DOS-Ill, this software package consists of a 
floppy-disk monitor, an editor, a relocating assembler, a 
linking loader, a debug package, and utility programs. 

The disk monitor provides all of the necessary commands 
for fast and efficient file management during the creation, 
editing, assembly, and debugging of applications programs. 

The editor assists the user in the creation of a source file, 
which the assenribler then converts into an object file ready 
for loading into the system. This object file may, at the op- 
tion of the user, be a relocatable file. If several such relocat- 
able object files exist, they may be combined by the linking 
loader and assigned absolute addresses at loading. 

The debug portion of F8-DOS-1 1 1 provides for fast and efficient 
testing. Under Software Control, the user can set software and 
hardware breakpoints, and examine and alter memory, reg- 
isters, and I/O ports. 


Unlike development systems with limited storage capability, 
the Formulator Mark IIFD has enough memory so that the 
editor, assembler, and debug packages are resident as need- 
ed with transfer from one to the other controlled by the disk 
monitor. Thus, a program may be created, edited, assembled, 
and debugged without ever having to externally reload the 
system software, since the user may switch from the editor to 
the assembler to the debug program directly from the disk 
monitor. 

The Formulator software also includes utility programs 
which perform specific functions. One, for instance, gener- 
ates a file for producing a ROM code; another creates a file 
needed by a PROM programmer. These utility programs are 
loaded into the system under the control of the disk 
monitor. 

The combined effect of the interrelated portions of the F8 
DOS-Ill is the rapid generation and checkout of F8 and 
F3870 microcomputer-based systems. These programs 
greatly simplify the effort required to develop and alter the 
end-user software, making it easy to design and debug a 
system breadboard, easy in terms of reduced time and man- 
power. 


iCOM'* Advertised 


F8-DOS-lil SUMMARY 


FD3700 Series Features 

Disk Monitor 

Editor 

Relocating Assembler 

Real-Time Debugger 

Fully IBM 3740 media and format compatible 

Assemble (Relocating) 

Move Line 

No-List Option 

Symbolic Debugging 

Full formatter and controller built-in 

Load (Linking) 

Copy Line 

No-Object Option 

Set Up to 8 Breakpoint 

Full sector Read/Write buffers allow 

List Directory 

Bottom 

Error Messages 

Clear Breakpoint 

asynchronous or DMA data transfer 

Print File 

Change 

Invalid Label 

Clear All Breakpoints 

Drive and diskette Write Protect capability 

Rename File 

Delete 

Duplicate Label 

Continue Execution 

Positive latching door mechanism 

Create File 

File 

Invalid Op Code 

Go To Location 

Up to 4 drives with no software or hardware 

Delete File 

Find String 

Operand Error 

Return to Monitor 

modifications 

Copy File 

Insert 

Syntax Error 

Single Step 

MTBF in excess of 2300 hours (FD 3712 dual 

Merge Files 

Locate String 

Undefined Symbol 

Trace On Long 

drive) 

Copy Disk 

Next 

Expression Storage 

Trace on Short 

Plug-in convenience allows MTTR of 18 

Edit Mode 

Replace 

Overflow 

T race Off 

minutes 

Load (Absolute) 

Tab 

Relocatability 

Display Memory 

Front panel LED status indicators 

DeBug Mode 

Top 

Error 

Display Register 

LED drive select indicators 

Assign Virtual I/O 

Type 

Pseudo Operand 

Display Port 

Fully retracting head and pressure pad for 

Bum PROM 

Up 

Error 

Store Memory 

maximum diskette life 

Convert 


Cross Reference 

Store Register 

50 pin flat ribbon cable with 3M interface 
connector — FD 360 compatible 

ROM Dump 



Store Port 


sz. 

o 
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FORMULATOR MARK I 


The first member of the Formulator family, the Formulator 
Mark I, is a basic microcomputer development tool provid- 
ing the hardware necessary to build F8 or F3870 prototype 
systems. Included in the basic system is the Formulator 
Processor Module with the F8 CPU, Static Memory Inter- 
face, Dynamic Memory Interface, and Program Storage Unit 
devices. The Fairbug debug program, a 1K-byte monitor 
debug package, is included in the Program Storage Unit on 
the Processor Module. Fairbug provides the Mark I with suf- 
ficient debug capability to load a program, examine regis- 
ters, monitor and alter memory locations, store a program 
on an external file, and generate a tape suitable for burning 
PROM memory devices. The Mark I also comes equipped 
with a 13-slot card cage and motherboard for attaching the 
modular Formulator printed circuit boards. Three slots are 
wired for the console control modules and one is dedicated 
to the Processor Module. The other nine connectors are 
general purpose slots which can accept additional For- 
mulator modules for system expansion. Cables and 
documentation are also included in the F8 Formulator Mark 
I system, including a peripheral interface cable which can 
connect the Mark I to a Teletype ASR33 or Tl Silent 733 for 
external communication. 

Hardware 

Formulator Processor Module 
Formulator Card Cage and Motherboard 
Processor Module to Peripheral Cable 
Power Cable 
Cable Kit 

Software 

Fairbug Debug Program 

Documentation 

Formulator User's Guide 
Formulator Hardware Reference Manual 
Formulator Mark I Systems Coverage Manual 
Formulator Utilities Manual 



THE FORMULATOR PROCESSOR MODULE 

The Formulator Processor Module is the heart of the For- 
mulator family of development systems. As illustrated in the 
block diagram below, the IOV2" x 7V2" Processor Module 
contains a Central Processor Unit (F3850 CPU), a Program 
Storage Unit (F3851A PSU) with the Fairbug monitor, a 
Static Memory Interface circuit (F3853 SMI), a Dynamic 
Memory Interface circuit (F3852 DMI), a IK-byte RAM mem- 
ory, and a peripheral interface circuit. Also included is the 
circuitry necessary to drive the Formulator bus for easy ex- 
pansion of system functions. The 32 bidirectional I/O lines 
are brought out to the top edge connector: bus signals are 
brought to a connector on the bottom of the board. The 
board connector plugs into the Formulator motherboard 
where the signals are bussed to twelve other sockets. The 
peripheral interface signals are brought out to a special 
connector mounted on the Processor Module. They include 
both a 20 mA current loop and an RS232 interface circuit. 

Two interrupt levels are available on the Formulator Pro- 
cessor Module, one from the F3851A PSU and the other 
from the F3853 SMI. The on-board F3852 DMI allows 
dynamic memory refresh and direct memory access func- 
tions to be incorporated into expanded memory systems. 

Switches on the Processor Module change the page ad- 
dress of the IK-byte RAM memory. Additional switches are 
provided to change the port addresses of the PSU circuit, 
enable and disable the Fairbug program, select the clock 
mode (LC, crystal, or external), enable the interrupt priority, 
and select serial interface devices (RS232 or current loop). 

The Fairbug program, located in the F3851A PSU communi- 
cates with an ASCII serial device, reads data from a parallel 
paper tape reader, and punches tape. The Fairbug program 
also performs a debug function allowing users to examine 
and alter internal registers and memory. 


PSU 1/0 

CPU UO MTERPUPTS 



PROCESSOR MODULE 
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FORMULATOR MARK II 


The second member is the Formulator Mark II. This unit is a 
low cost microcomputer software and hardware develop- 
ment tool. It includes the basic hardware required to de- 
velop a system, as well as the necessary software tools to 
develop F8 and F3870 code. The Mark II consists of all the 
components of the Mark I, namely the Processor Module, 
card cage and motherboard, cable kit, and the Fairbug 
debug program, as well as an additional 16K-byte RAM 
module. Also a part of the Mark II is the Formulator Operat- 
ing System, including the editor, relocating assembler, and 
debug package to allow the generation of the source codes 
and to create and check out the object codes. Peripheral 
interfaces are also available to connect the Mark II to a Tl 
Silent 733 or Teletype ASR33. 


Hardware 

Formulator Processor Module 
16K-Byte RAM Module 
Formulator Card Cage and Motherboard 
Processor Module to Peripheral Cable 
Power Cable 
Cable Kit 

Software 

Formulator Operating System 
Fairbug Debug Program 

Documentation 

Formulator User's Guide 
Formulator Hardware Reference Manual 
Formulator Systems Coverage Manual 
Formulator Utilities Manual 






FORMULATOR MARK IIFD 

The third member is the Formulator Mark IIFD, a floppy-disk 
based low-cost microcomputer software and hardware de- 
velopment tool. It includes the basic hardware required to 
develop a system, as well as the necessary software tools to 
develop F8 and F3870 code. The Mark IIFD consists of all the 
components of the Mark I, namely the Processor Module, 
card cage and motherboard, cable kit, and the Fairbug 
debug program, as well as an additional 16K-byte RAM 
Module. The F8-DOS-III is also a part of the Mark IIFD. It 
includes a floppy-disk file manager, editor, relocating as- 
sembler, and debug package to generate the source codes 
and to create and check out the object codes. The Mark IIFD 
can communicate with teletype ASR33 and other standard 
RS232 CRT or printing terminals. 


Hardware 


Parallel Interface Module Prom Boot Loader Module 
Formulator Processor Module 

;o 

16K-Byte RAM Module 

IE 

Formulator Card Cage and Motherboard 

o 

w 

Processor Module to Peripheral Cable 

cd 

Power Cable 

U- 

Cable Kit 



Software 

F8- DOS-Ill Floppy Disk Operating System 
Fairbug Debug Program 
Documentation 
Formulator User’s Guide 
Formulator Hardware Reference Manual 
Formulator Systems Coverage Manual 
Formulator Utilities Manual 
DOS Users Guide 
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FORMULATOR MARK III 


The fourth level of microprocessor development equipment 
is the Formulator Mark III, offering all of the design assis- 
tance. required to develop F8 or F3970 based systems. The 
combination of hardware, software, and firmware offered by 
the Mark III assists the designer from the generation of 
source programs through the development of a prototype 
system. The Mark III is a modular microcomputer that ac- 
commodates a variety of memory, input/output, and com- 
munication configurations to form a new and powerful de- 
velopment system. It contains all of the components of the 
Mark II — the Processor Module, card cage and mother- 
board, cable kit, the Fairbug debug program, 16K bytes of 
RAM, and the Formulator Operating System. In addition, the 
Mark III includes a Quad I/O Module with four I/O ports and 
two interrupts, a Communications Module with an on-board 
UART, a universal breadboard for building user hardware 
configurations, an extender module, and an intelligent 
operator’s panel. Power supplies for the Mark Hi may be 
either 100 volts, 115 volts, or 220 volts at 50/60 Hz. 
Peripheral interfaces are available to connect the Mark III 
with a Tl Silent 733, a Teletype ASR33, or an HP 2645A 
Mini-Data Station. 

Hardware 

Formulator Mainframe 

Designer’s Console with Firmware 

Formulator Processor Module 

16K-Byte RAM Module 


Quad I/O Port Module 
Communications Module 
Universal Breadboard 
Extender Module 
Cable Kit 

User I/O Cable Assembly 
Communications Module to Peripheral Cable 

Software 

Fairbug Debug Program 
Formulator Operating System 

Documentation 

Formulator User’s Guide 
Formulator Hardware Reference Manual 
Formulator Systems Coverage Manual 
Formulator Utilities Manual 



INTELLIGENT OPERATOR’S PANEL 

Perhaps the most unique feature of the Mark III Formulator is 
the intelligent operator's panel, an array of lights and switches 
designed to give the user access to ail registers and memory 
locations within the microcomputer, thus enabling an import- 
ant interaction between the user and the system hardware and 
software. 

The benefits of having a firmware controlled front panel are 
extensive. In addition to performing the normal front panel 
operations, such as examining and loading the contents of 
memory, the user's console can also perform some very com- 
SZ plicated functions. Chief among these are the front panel's 
^ initial program load capability,. its test function, and the real 
time hardware breakpoint feature. 

The self test function is initiated by the user by merely de- 
pressing a single switch on the front panel. The console 
then begins to check the electronics in the Formulator. 
When an error condition is detected, the LED indicators on 
the display indicate the type of error and its location. 

Another feature of the front panel is its ability, under operator 
control, to set a hardware breakpoint and to vary the number 
of times a memory location may be accessed before the break- 
in program execution occurs. This aids the user in performing 
fast, efficient debugging of his software. 


MARK III FORMULATOR OPERATING SYSTEM 

Like the Mark II Formulator Operating System, the Mark III 
FOS consists of a monitor, an editor, an assembler, a linking 
loader, a debug package, and several utility programs. In 
addition to the functions performed by each of these por- 
tions of the FOS in a Mark II system, the Mark III FOS in- 
cludes the capability to set hardware breakpoints. It also 
contains a trace feature in the debug package which lets the 
user turn tracepoints on and off during the debug operation. 


Two identical versions of the Formulator Operating System 
are available with the Formulator Mark III. One operates in 
the lower portion of memory and another operates in upper 
memory. The Low Memory Operating System resides in 
memory locations 1000 to 3FFF (Hex). Most of the lower 4K 
bytes of memory is reserved for user programs. The High 
Memory Operating System occupies locations with the 
hexadecimal addresses DOOO to FFFF and uses the portion 
of memory from COOO to DOOO to store the symbol table. 
With this system, the user has up to 48K bytes of continuous 
memory addresses available, eliminating the need for split- 
ting programs larger than 4K bytes. 
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FORMULATOR MARK IIIFD 


The top of the line in microprocessor development equip- 
ment is the floppy-disk-based Formulator Mark IIIFD. offer- 
ing all of the design assistance required to develop F8 or 
F3870 based systems. The combination of hardware, 
software, and firmware offered by the Mark IIIFD assists the 
designer from the generation of source programs through 
the development of a prototype system. The Mark IIIFD is a 
modular microcomputer that accommodates a variety of 
memory, input/output, and communication configurations 
to form a new and powerful development system. It contains 
all of the components of the Mark IIFD, the Processor Mod- 
ule, card cage and motherboard, cable kit, the Fairbug 
debug program, parallel interface, PROM boot loader, 16K 
bytes of RAM, and the F8-DOS-III disk operating system. In 
addition, the Mark IIIFD includes a quad I/O module with 
four I/O ports and two interrupts, a communications module 
with an on-board UART, a universal breadboard for building 
user hardware configurations, an extender module, and an 
intelligent operator's panel. Power supplies for the Mark 
IIIFD may be either 100 volts, 115 volts or 220 volts at 50/60 
Hz. The Mark IIIFD can communicate with teletype ASR33 or 
other standard RS232 glass or printing te'rminals. 

Hardware 

Formulator Mainframe 

Designer's Console with Firmware 

Formulator Processor Module 

Parallel Interface Module 


OPTIONAL FORMULATOR MODULES 


Expansion of the Formulator microcomputers need not 
occur along the path indicated by the growth packages. 
Optional Formulator modules are available to exparid RAM, 
PROM I/O, and communications, so the user can develop a 
custom system which is perfectly suited to his specific 
needs. These optional modules may be attached to the For- 
mulator via the 13 card slots in the motherboard. The first 
three slots are dedicated to front panel operations of the 
Mark III. Another slot is reserved for the Processor Module. 
The remaining nine slots are linked on a common bus 
whose signals are compatible with the modules themselves. 
Additional system functions may be easily added to any 
Formulator system by simply plugging in one of the mod- 
ules. Thus, the initial Formulator investment is preserved. 
Nothing needs to be discarded as demands upon the system 
increase. Unless otherwise noted, all of the following op- 
tional modules are available to update any Mark I, Mark II, 
Mark IIFD, Mark III, or Mark IIIFD system to meet expanded 
requirements. 


4K-BYTE RAM MODULE 

The 4K-Byte Ram Module simplifies memory expansion in 
the Formulator Development Systems. Fully compatible 
with all Formulator bus signals, this board adds 4096 bytes 
of random access memory (using 2102 type static RAMs) to 
a system. Switches mounted on the printed circuit board 
allow the user to select the upper four address bits, so mul- 
tiple memory modules may be used in a system. A write- 
protect switch puts the memory in a read-only mode at the 
user’s discretion. Board dimensions are IOV2" x IV 2 . 


PROM Boot Loader Module 
1 6K-Byte RAM Module 
Quad I/O Port Module 
Communications Module 
Universal Breadboard 
Extender Module 
Cable Kit 

User I/O Cable Assembly 
Communications Module to Peripheral Cable 



Software 

F8-DOS-III Floppy Disk Operating System 
Fairbug 

Documentation 

Formulator User’s Guide 
Formulator Hardware Reference Manual 
Formulator Systems Coverage 
Formulator Utilities Manual 
FDOS Users Guide 



Optional Modules 

4K-Byte RAM Module 
16K-Byte RAM Module 
Quad I/O Port Module 
4K-Byte PROM Module 
Communications Module 


■. ... 

Byte Parallel Interface Module 
ROM Simulation Module 
Universal Breadboard 
Extender Module 
I/O Light Display Board 



EXTENDER MODULE 

During the checkout of the user’s own breadboard systems, 
the Formulator Extender Module can be used to facilitate 
access to the user’s hardware configuration contained on 
the universal breadboard. The 10y2'' x 7y2" extender module 
plugs directly into the Formulator motherboard, and the 
module to be examined attaches to the 100-pin connector 
on the top edge of the extender card. Thus, the user’s mod- 
ule is elevated above the other modules in the Formulator 
card cage for easy access. 
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16K-BYTE RAM MODULE 

The 16K-Byte RAM Module provides additional modularly 
expandable memory for the Formulator Development Sys- 
tem. Fully compatible with all Formulator bus signals, this 
board adds 16 kilobytes of random access memory (4K 
N-MOS Dynamic RAM) to a system. Switches mounted on 
the printed circuit board allow the user to select the upper 
two address bits, so multiple memory modules may be used 
in a system. Four write-protect switches put the memory in a 
read only’ mode at the user’s discretion. The refresh of the 
dynamic memory is controlled by the F3852 Dynamic Mem- 
ory Interface circuit mounted on the Processor Module. The 
refresh cycles are performed during unused data bus 
periods, and do not interfere with normal system timing. The 
board dimensions are lOVa" x 71 / 2 ". 


4K-BYTE PROM MODULE 

Additional memory expansion in the Formulator systems 
may be easily performed with the use of the 4K-Byte PROM 
Module. This board adds 4096 bytes of nonvolatile memory 
storage capability. It provides 16 sockets for the Fairchild 
93446 TTL f useable link 512 x 4-bit PROMs configured in a 
4-kilobyte array. Four, switches mounted on the printed cir- 
cuit board allow the memory page to be switch selectable. 
All data bus and control bus signals are compatible with the 
Formulator system, so the board plus directly into the For- 
mulator motherboard. The 93446 PROM devices may be 
programmed by the Formulator PROM Programmer. The 
board dimensions are lOVa" x IVz. 


ROM Simulation Module 

The ROM Simulation Module allows the user to interface the 
F3851 A and F3856 Program Storage Units to the Formulator 
systems. Two of these 40-pin devices may be inserted in 
each ROM Simulation Module, creating an excellent envi- 
ronment for checking out ROM codes stored on the PSUs. 


BYTE PARALLEL INTERFACE MODULE 

The Byte Parallel Interface Module interfaces the For- 
mulator system to external devices in a parallel format. This 
10 y 2 '' X 71 / 2 " module creates a data bus and a control bus for 
passing information to and from the system. The bidirec- 
tional data bus can be used for either 8- or 16-bit parallel 
words. The 8-bit control bus synchronizes data transfer to 
and from the Formulator system. The F8 I/O ports. One level 
2 of F8 interrupt logic and one F8 interval timer are also avail- 
lE able to the user. On-board switches select the F8 interrupt 
E address vector and the F8 I/O port addresses. The signal 
■(5 levels for the device interface are given below. 

U. 


Receive 
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QUAD I/O PORT MODULE 

The Quad I/O Port Module makes expanding the Formulator 
I/O capability an easy task. This board uses existing F8 I/O 
ports, so actual F8 signaHevels are brought out to the edge 
connector on the top of the module. This module has two F8 
circuits, each with two I/O ports, one interrupt level, and one 
programmable timer. Thus, a total of four ports (32 bits), two 
interrupt levels, and two timers are available to the user. 
Switches mounted on the card allow the user to select the 
I/O port addresses and the interrupt vector addresses for 
each F8 circuit. Thus, since each board may use different 
I/O ports, multiple boards may be used in a system. The 
board dimensions are 101 / 2 " x 7 V 2 ". 


COMMUNICATIONS MODULE 

The Communications Module provides the electrical inter- 
face for any one of three types of serial peripheral devices, a 
standard teletype 20 mA current loop, RS-232 interface, or a 
TTL compatible device. An on board UART (Universal Asyn- 
chronous Receiver Transmitter) is used to perform the con- 
version between the 8-bit parallel microcomputer data and 
the serial signal, thus permitting high speed data transfer. 
Thirteen baud rates, ranging from 50 to 9600 baud, can be 
set from switches mounted on the card. A crystal is used to 
ensure accurate timing. The UART-microcomputer interface 
is maintained via two F8 I/O ports, also located on the 
printed circuit board. The F8 timer and interrupt logic are 
also available to the user, with the interrupt address vector 
and F8 I/O port numbers switch selectable. Board dimen- 
sions are 1 01 / 2 " x 7 V 2 ". 

I/O LIGHT DISPLAY BOARD 

The I/O Light Display Board monitors the status of the F8 I/O 
signals of either the Formulator Processor Module or the 
Formulator Quad I/O Module. Mounted on the printed cir- 
cuit cards are red LEDs, grouped in two rows of twenty, 
allowing up to four I/O ports plus power supplies to be 
viewed simultaneously. On-board drivers provide sufficient 
current levels to drive the LEDs. Additional lights on the 
board show the status of the external interrupts. The board 
dimensions are IOV2" x 4V2". 

UNIVERSAL BREADBOARD 

The universal breadboard is an empty Formulator module 
board which can aid in the development of the user’s own 
breadboards. It is a IOV 2 " x 71 / 2 " Formulator motherboard- 
compatible module which is predrilled to accept standard 
14, 16, 18, 22, 24, and 40-pin dual inline packages. It will 
accomodate forty-four 16-pin packages. With the universal 
breadboard, the Formulator user may design his own 
breadboard configuration of non-microprocessor circuits 
while in constant contact with the microprocessor de- 
velopment tools of the Formulator. 
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PROM PROGRAMMER 


The ability to easily program permanent memory devices is 
essential to any microprocessor design. The Formulator 
PROM Programmer connects to a Quad I/O Module within 
either a Formulator Mark II or a Formulator Mark III, permit- 
ting the programming of any of the following fuseable link 
or ultraviolet light eraseable PROMs from a pattern stored in 
the Formulator memory. 

The 11" X 12" X 4" PROM Programmer is driven by a utility 
program contained within the Formulator Operating System 
and features a simple, easy to use command set. The com- 
mands, entered into the PROM Programmer from the For- 
mulator peripheral via the keyboard, allow the user to trans- 
fer data from a PROM to memory, burn a PROM, verify a 
PROM pattern, manually enter a single byte of data, and 
display PROM locations using the system software. The 
programming idiosyncrasies of each PROM are contained 
in software look.-up tables to relieve the user of intricate 
repetitious set-up. The procedure is simply to identify the 
PROM type (like 93448) and the PROM parameter look-up 
table is automatically invoked, defining such things as 
number of words, word bit length, burn time, wait time, retry 
conditions, etc. The programming is convenient enough to 
allow the PROM Programmer to be used in a production 
environment. 


Included in the basic system are two socket boards, one for 
the Fairchild 93436/93446 PROMs and one for the 93438/ 
93448 PROMs. Socket boards for the ultraviolet eraseable 
devices are also available. A cable to the Quad I/O Module 
and a power cord are also included in the basic unit. 

Fairchild Fusibie Ultraviolet 

Link PROMS Eraseable PROMs 


93436 (512 x 4) 
93446 (512 x 4) 
93438 (512 x 8) 
93448 (512 x 8) 


2704 (512 X 8) 
2708 (1024 X 8) 
2716 



OCM-1 ONE-CARD MICROCOMPUTER 


The OCM-1 is a complete microcomputer system contained on a 
single printed circuit board and offering the following features: 

• 64-byte scratch pad memory 

• IK-byteRAM 

• 8K-byte ROM (IK supplied, sockets provided for balance) 

• 4K-byte EPROM (sockets provided) 

• 4K-byte PROM (sockets provided) 

• Up to four programmable timers 

• Up to four programmable interrupts 

• RS232 interface (current loop optional) 

• 2 MHz clock 

• Self-contained Fairbug teletype operating system 

• Up to 64 individually programmable, bidirectional, latched I/O 
lines. 



OCM-1 Module 


The unit is based on the F8 microcomputer and is fully sup- 
ported by the Formulator family of program development 
aids. In addition, the OCM-1 contains a built-in teletype 
operating system, called Fairbug I, contained in the F3851A 
Program Storage Unit. Using an OCM-1-to-TTY cable as- 
sembly, the board can be directly coupled to a teletype or 
RS232 terminal to display or alter memory location, to load 
and punch paper tape, or to make entries from the keyboard 
or by program instruction. An alternative built-in operating 
system, K-D Bug, contained in the F3856A PSU is also avail- 
able. It provides all of the Fairbug I functions plus a resident 
monitor to facilitate operation with a low-cost calculator- 
style keyboard and LED display. A Fairbug user’s guide is 
provided with the OCM-1 . The K-D Bug should be ordered as 
a separate item. 


TTY CABLE 



OCM-1 Block Diagram 


•u 

IE 

o 
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MICROPROCESSOR 


The OCM-1 processor section includes the 3850 Central 
Processing Unit, the F3853 Static Memory Interface, a 2 MHz 
clock, and reset circuitry. 

The OCM-1 memory section contains the capability for the 
use of five different types of storage incfuding 64 bytes of 
scratch pad, 1 K bytes of RAM, sockets for 2K bytes of EROM 
(2708), sockets for 2K bytes of fusible link PROM (93448), 
and the Fairbug I operating system. 

The I/O portion of the system is contained in the F3850 
Central Processing Unit and a F3851A Program Storage 
Unit, each containing two 8-bit I/O ports. Two sockets are 
provided for inserting standard F8 PIO circuits (F3861 or 
F3871) or, if more ROM is required, standard PSUs (F3851 or 
F3856) may be inserted. In either case, four additional I/O 
ports are provided bringing the maximum total to eight I/O 
ports (64 lines). Only single-byte instructions are required to 
individually program these lines for either input or output 
functions. Latches on each line reduce externa! hardware 
cost. A circuit on the board gives the OCM-1 the capability 
of communicating with a teletype, RS232 device or 20mA 
current loop. 

In its standard configuration, the OCM-1 contains two inter- 
rupts and two timers, one in the F3851A PSU and one in the 


F387X PEP SYSTEM-PROGRAMMING EMULATING 
prototyping SYSTEM 

A standalone single board system with Keyboard Display, 
Firmware Monitor, PROM Programming facilities is described 
previously in this section. 


F3853 SMI. Two additional interrupts and timers may be 
added by plugging the two additional PIOs into their soc- 
kets. A “daisy-chained ” priority system determines which 
interrupt will be serviced if two or more requests are made 
simultaneously. 

The OCM-1 requires three power supply voltages: 4-12 V @ 
0.255 A. - 5 V @ 0.4 A and - 5 V @ 0.09 A. The - 5V supply is 
used only for the 2708 EROM devices. All supply voltages 
are ± 5 % maximum. 

The entire microcomputer is contained on a single board 
(epoxy glass with solder mask) measuring approximately 7.5 
inches by 10.5 inches. It includes a 2-inch by 4-inch pre- 
drilled breadboarding area for users who want to develop 
unique system configurations. In addition, a Formulator- 
compatible 100-pin edge connector, a special connector for 
TTY or terminal, and two 44-pin edge connectors for F8 
signals, are contained on the board. A switch to enable the 
Fairbug operating system is also provided. The OCM-1 is 
delivered completed with OCM-1 Users Manual, Fairbug 
Users Guide and F8 Guide to Programming. 


F3870 DEVELOPMENT SUPPORT 


The F8 Formulator family of development equipment also 
supports the F3870, the one-chip microcomputer manufac- 
tured by Fairchild. The Formulator Operating System, utility 
program, and the Fairbug monitor are completely compati- 
ble with the F3870, since it shares the same instruction set 
with the Formulator. A Simulation (Quad I/O) Module and an 
In-Circuit Emulation (ICE) cable are available to extend the 
Formulator features to the user’s prototype or production 
breadboard. This creates a powerful design tool for creating 
the user’s own F3870 software. In addition, the F3870 
Emulator, a single stand-alone module for emulating the 
2 ^inal F3870 software in PROMs, is available for building pro- 
le totype systems. 

O 

F3870 SIMULATION 

LL The non-microprocessor elements of the user’s hardware 
cohfiguration can be assembled on a breadboard and con- 
nected to Mark I, II, IIFD, III or IIIFD via the ICE cable plugged 
into a 40-pin socket on the user’s board. The cable connec- 
tor on the Processor Module in the Formulator provides I/O 
I ports 0 and 1, while the Simulation (Quad I/O) Module pro- 
vides I/O ports 4 and 5. This system provides real-world 
' simulation of the user’s components in their actual envi- 
ronment with the vital microprocessor signals, including the 
complete software debugging features of the Formulator, 
^ cabled to the external breadboard. 


F3870 EMULATOR 

After F3870 ROM codes are frozen, a smaller, easier-to- 
handle and less expensive tool is required. To accomplish 
this design-in task, Fairchild has developed the F3870 
Emulator. The F3870 Emulator contains sockets for two 
2708s or two 2716 EROMs in place of the F3870 on-chip 
ROM so ROM codes can be verified and easily changed. The 
F3870 Emulator plugs directly into the F3870 40-pin socket 
in the production prototype using a short Emulator cable. 
The printed circuit module is approximately 5" by 7 ". 



1884 


®IC MASTER 1979 


F387X Functional Tester 


• Complete function testing for F387X 

• Available as an accessory for the Formulator development system 

• No “Gold device” needed 

• Load ROM code to RAM then compare to F387X 

• GO/NO GO or complete diagnostic printout available 

• Low cost system 

• Complete software test program provided for Formulator Mark II or Mark III 



Formulator Tester for F3870 


TO 

FORMUtATOR 

INTERRUPT 


TO 

FORMULATOR 
PORT BO 


TO 

FORMULATOR 
PORT B1 
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F6800 

MICROPROCESSING UNIT (MPU) 

FAIRCHILD F6800 MICROCOMPUTER FAMILY 


GENERAL DESCRIPTION — The F6800 is a monolithic 8-bit microprocessor forming 
the central control function for Fairchild's F6800 family. Compatible with TTL, the 
F6800, as with all F6800 system parts, requires only one 5.0 V power supply and no 
external TTL devices for bus interface. 

The F6800 is capable of addressing 65K bytes of memory with Its 16-bit address lines. 
The 8-bit data bus is bi-directional as well as 3-state, making direct memory addressing 
and multiprocessing applications possible. Two temperature ranges are available. The 
F6800 is 0°C to 70°C and the F6800C is -40°C to -(-85^C. 

• 8-BIT PARALLEL PROCESSING 

• bi-directional DATA BUS 

• 16-BIT ADDRESS BUS - 65K BYTES OF ADDRESSING 

• 72 INSTRUCTIONS - VARIABLE LENGTH 

• SEVEN ADDRESSING MODES - DIRECT, RELATIVE, IMMEDIATE, INDEXED, EXTENDED, 
IMPLIED AND ACCUMULATOR 

• VARIABLE LENGTH STACK 

• VECTORED RESTART 

• MASKABLE INTERRUPT VECTOR 

• SEPARATE NON-MASKABLE INTERRUPT - INTERNAL REGISTERS SAVED IN STACK 

• SIX INTERNAL REGISTERS - TWO ACCUMULATORS, INDEX REGISTER, PROGRAM 
COUNTER, STACK POINTER AND CONDITION CODE REGISTER 

• DIRECT MEMORY ADDRESSING (DMA) AND MULTIPLE PROCESSOR CAPABILITY 

• CLOCK RATES 1 MHz, 1.5 MHz, 2 MHz 

• SIMPLE BUS INTERFACE WITHOUT TTL 

• HALT AND SINGLE INSTRUCTION EXECUTION CAPABILITY 

• TWO TEMPERATURE RANGES - F6800 0°C TO 7(fC 

F6800C -40°C TO ■^85°C 


CONNECTION DIAGRAM 
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F6800 MICROPROCESSOR FAMILY 


DEVICE 

NO. 

Function 

Power 

Supply 

V 


Cycle 

Time 

ns 

Access 

Time 

ns 

Memory 

Size 

DEVICE 

Package(s) NO. 

Function 

Power 

Supply 

V 

Pd Max 
iTypi 
mW 

Cycle 

Time 

ns 

Access 

Time 

ns 

Memory 

Size 

Packageisi 

F6800 

MPU, Address, Interrupt 

5.0 


1000 



- 6I,8P F6850 

Async Data Adapter 

5.0 

(300) 

1000 



7R,9N 

F68A00 

MPU, Address. Interrupt 

5.0 

(500) 

667 



6I,8P F68A50 

Async Data Adapter 

5.0 

(300) 

667 



7R,9N 

F68B00 

MPU, Address, Interrupt 

5.0 

(500) 

500 



6I,8P F68B50 

Async Data Adapter 

5.0 

(300) 

500 



7R,9N 

F6801(1) 

Single Chip Microcomputer 
with 128x8 RAM 

m 

(500) 

500 


2Kx8 

(ROM) 

6I.8P F6852 

Sync Data Adapter 

5.0 

(300) 

1000 



7R,9N 

FfiftA,*)? 

Sync Data Adapter 

5.0 

(300) 

667 



7R,9N 

F6802 

MPU, Address, RAM 

Interrupt 

m 

(600)3 

1000 


128x8 

(RAM) 


61, 8P 

F68B52 

Sync Data Adapter 

5.0 

(300) 

500 



7R.9N 

F6803 

MPU, Internal Clock 

B 

(500) 

500 


128x8 

RAM 

61, 8P F6854 

Advanced Data Link CTL 

5.0 

750 

1000 



8E,9Y 

F68A54 

Advanced Data Link CTL 

5.0 

750 

667 



8E,9Y 

F6803E 

MPU, External Clock 

B 


500 

128x8 

6I,8P 

RAM 

F68B54 

Advanced Data Link CTL 

5.0 

750 

500 



8E,9Y 


EPROM 

5.0 

800 


450 

1Kx8 

QA 

F6809(2) 

MPU, Address, Interrupt 

■■ 

■B 

500/IK 



or, F68708 

61 8P 


EPROM 

5.0 

500 


450 

2Kx8 

QA 

F6810 

Statis RAM 


(400) 


460 

128x8 

-rr, o-. F68716 

7R 9N 
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F68A10 

Static RAM 

5.0 

(400) 


360 

128x8 

7R,9N 

F68B10 

Static RAM 

5.0 

(400) 


250 

128x8 

7R,9N 

F68-14 

Static RAM 

5.0 

(350) 


200 

1024x4 

7T,9M 

F6816 

Dynamic RAM 

5.0 

(465) . 

< 

200 

4Kx1 

62,8K,8R 

F6820/21 

Parallel I/O 16 lines 


550 

1000 



6I.8P 

F68A21 

Parallel I/O 16 lines 

5.0 

550 

667 



61, 8P 

F68B21 

Parallel I/O 16 lines 

5.0 

EH 

500 



6I,8P 
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11 

CL 

F68308 

Mask Prog ROM 

5.0 




1Kx8 

7R,9N 

F68A308 

Mask Prog ROM 

5.0 

(650) 


KISH 

1Kx8 

7R,9N 

F68B308 

Mask Prog ROM 

5.0 

(650) 


250 

1Kx8 

7R,9N 

F68316 

Mask Prog ROM 

5.0 



— 

2Kx8 

7R.9N 

F68A316 

Mask Prog ROM 

5.0 



360 

2Kx8 

7R.9N USART 

BBB 

C 

28 

8E,9Y 

F68B316 

Mask Prog ROM 

5.0 



250 

2Kx8 

7 R 9 N Synchron 

Controller 

DUS Protocol Communications 

F3846(1) 

F6856 

C 

40 

6I,8P 

F6840 

Programmable Timer 

5.0 

550 

1000 




8E,9Y , T . 

1 To he 

announced. 

supports the F6800 instruction set but also has enhanced instructions and additional hardware 

3S. 

mmefcial temperature range. 

F68A40 

Programmable Timer 

5.0 

550 

667 



8E,9Y 2. F6809 

F68B40 

Programmable Timer 

5.0 

550 

500 



3. C=Cc 

F6843(i) 

Floppy Disk Interface 

5.0 





6I,8P 

F6844(1) 

Direct Memory Access 

5.0 





6I,8P 

F6845(i) 

CRT Controller 

5.0 





61. 8P 

F6846 

ROM, I/O, Timer 

5.0 

800 

1000 


2Kx8 

6I.8P 

F68A46 

ROM, I/O, Timer 

5.0 

800 

667 


2Kx8 

6I,8P 

F68B46 

ROM, I/O, Timer 

5.0 

800 

500 


2Kx8 

6I.8P 

F6847 

Video Sync Generator 

5.0 





6I,8P 

F68488 

GPIA (IEEE Bus) 

5.0 

(600) 

1000 



6I.8P 
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F6800 MICROPROCESSING UNIT (MPU) 


GENERAL DESCRIPTION — The F6800 is a monolithic 8-bit microprocessor forming 
the central control function for Fairchild’s F6800 family. Compatible with TTL, the 
F6800, as with all F6800 system parts, requires only or>e 5.0 V power supply and no 
external TTL devices for bus interface. 

The F6800 is capable of addressing 65K bytes of memory with its 16-bit address lines. 
The 8-bit data bus is bi-directional as well as 3-state, making direct memory addressing 
and multiprocessing applications possible. Two temperature ranges are available. The 
F6800 is 0°C to 70°C and the F6800C is -40“C to +85° C. 

• 8^IT PARALLEL PROCESSING 

• BI-DIRECTIONAL DATA BUS 

• 16-BIT ADDRESS BUS - 6GK BYTES OF ADDRESSING 

• 72 INSTRUCTIONS - VARIABLE LENGTH 

• SEVEN ADDRESSING MODES - DIRECT. RELATIVE, IMMEDIATE, INDEXED, EXTENDED. 
IMPLIED AND ACCUMULATOR 

• VARIABLE LENGTH STACK 

• VECTORED RESTART 

• MASKABLE INTERRUPT VECTOR 

« SEPARATE NON-MASKABLE INTERRUPT - INTERNAL REGISTERS SAVED IN STACK 

• SIX INTERNAL REGISTERS - TWO ACCUMULATORS, INDEX REGISTER, PROGRAM 
COUNTER, STACK POINTER AND CONDITION COOE REGISTER 

• DIRECT MEMORY ADDRESSING (DMA) AND MULTIPLE PROCESSOR CAPABILITY 

• CLOCK RATES 1 MHz, 1.5 MHz. 2 MHz 

• SIMPLE BUS INTERFACE WITHOUT TTL 

• HALT AND SINGLE INSTRUCTION EXiCUTION CAPABILITY 

• TYVO TEMPERATURE RANGES - F6800 CI°C TO TlfC 

F6800C -40°C TO +86°C 



2t27aaW313Z33 
Dt Dg Dj O4 Dj Pj De 


F6800 MPU 


F6802 MICROPROCESSING UNIT (MPU) WITH RAM AND CLOCK 


GENERAL DESCRIPTION— The F6802 is a monolithic 8-bit microprocessor that con- 
tains all the registers and accumulators of the present F6800 plus an internal clock 
oscillator and driver on the same chip. In addition, the F6802 has 128 bytes of RAM on 
board located at hex addresses 0000 to 007F. The first 32 bytes of RAM, at hex addres- 
ses 0000 to 001F, may be retained in a low power mode by utilizing Vcc standby, thus 
facilitating memory retention during a power-down situation. 

The F6802 is completely software compatible with the F6800 as well as the entire 
F6800 family of parts. Hence, the F6802 is expandable to 64K words. 

* ON-CHIP CLOCK CIRCUIT 

* 128 X B-BIT ON-CHIP RAM 

* 32 BYTES OF RAM ARE RETAINABLE 

* SOFTWARE-COMPATIBLE WITH THE F6800 

* EXPANDABLE TO 64K WORDS 

* STANDARD TTL-COMPATIBLE INPUTS AND OUTPUTS 
*' 8-BIT WORD SIZE 

* 16-BIT MEMORY ADDRESSING 

* INTERRUPT CAPABILITY 

* TWO TEMPERATURES RANGES-F8802 0”C Ut T0°C 

F6602C -40°C to 85°C 
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-C F6802 MPU 

F8810 RANDOM ACCESS MEMORY (RAM) 

LL 


GENERAL DESCRIPTION — F6810 is a byte-organized memory designed for use in 
bus-organized systems. It is fabricated with N-channei silicon-gate technology. For ease 
of use, the device operates from a single power supply, has compatibility with TTL and 
DTL, and needs no clocks or refreshing because of static operation. 

The memory is compatible with the F6800 Microcomputer Family, providing random 
storage in byte increments. Memory expansion is provided through multiple Chip Select 
■ inputs. 

, • ORGANIZED AS 128 BYTES OF EIGHT BITS 

• STATIC OPERATION 

• BI-DIRECTIONAL 3-STATE DATA INPUT/OUTPUT 

• SIX CHIP SELECT INPUTS IFOUR ACTIVE LOW, TWO ACTIVE HIGH) 

: • SINGLE 5 V POWER SUPPLY 

r • TTL COMPATIBLE 

• MAXIMUM ACCESS TIME • 360 m - F6810-1 

* 450 m - F6810 
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F6821 PERIPHERAL INTERFACE ADAPTOR (PLA) 


GENERAL DESCRIPTION — The F6821 Peripheral Interface Adapter provides the uni- 
versal means of interfacing peripheral equipment to the F6800 Microprocessing Unit 
(MPU). This device is capable of interfacing the MPU to peripherals through two 8-bit 
bi-directional peripheral data buses and four control lines. No external logic is required 
for interfacing to most periprfieral devices. 

The functional configuration of the PIA is programmed by the MPU duririg system 
initialization. Each of the p>eripheral data lines can be programmed to act as an input or 
output, and each of the four control/interrupt lines may be programmed for one of 
several control modes. This allows a high degree of flexibility in the overall operation of 
the interface. 


• 8-BIT BI-DIRECTIONAL DATA BUS FOR COMMUNICATION WITH THE MPU 

• TWO BI-DIRECTIONAL 8-BIT BUSES FOR INTERFACE TO PERIPHERALS 

• TWO PROGRAMMABLE CONTROL REGISTERS 

• TWO PROGRAMMABLE DATA DIRECTION REGISTERS 

• FOUR INDIVIOUALLY-CONTROLLEO INTERRUPT INPUT LINES: TWO USABLE AS 
PERIPHERAL CONTROL OUTPUTS 

• HANDSHAKE CONTROL LOGIC FOR INPUT AND OUTPUT PERIPHERAL OPERATION 

• HIGH IMPEDANCE 3-STATE AND DIRECT TRANSISTOR DRIVE PERIPHERAL LINES 

• PROGRAM CONTROLLED INTERRUPT AND INTERRUPT DISABLE CAPABILITY 

• CMOS DRIVE CAPABILITY ON SIDE A PERIPHERAL LINES 



•CA, 

CA2 


-PAo 

-PA, 

■PAj 

.PA3 

-PA4 

-PAg 

-PAs 

■PA, 


PBo 

pe, 

P«2 

PBs 

PB4 

PBs 

-P8s 

■PB, 




o. 




F6821 PIA 


F68308 READ ONLY MEMORY (ROM) 


GENERAL DESCRIPTION — The F68308 is a mask-programmable byte-organized 
memory designed for use in bus-organized systems. It is fabricated with n-channel 
silicon-gate technology. For ease of use, the device operates from a single power 
supply, has compatibility with TTL and DTL, and needs ho clocks or refreshing 
because of static operation. 


The memory is compatible with the F6800 Microcomputer Family, providing read only 
storage in byte increments. Memory expansion is provided through multiple Chip 
Select inputs. The active level of the Chip Select inputs and the memory content are 
defined by the customer. 

• ORGANIZED AS 1024 BYTES OF 8 BITS 

• STATIC OPERATION 

• 3-STATE DATA OUTPUT 

• MASK-PROGRAMMABLE CHIP SELECTS FOR SIMPLIFIED MEMORY EXPANSION 

• SINGLE 5 V POWER SUPPLY 

• TTL COMPATIBLE 

• MAXIMUM ACCESS TIME = 500 ns 

• 350 mW TYPICAL POWER DISSIPATION 

• PIN COMPATIBLE WITH 2708 EPROM 



•Active level defined by the customer. 


Vcc = Pin 24 
GND = Pin 12 


F68308 ROM 


F68316 READ ONLY MEMORY (ROM) 


GENERAL DESCRIPTION — The Fairchild F68316 is a mask-programmable byte- 
organized MOS Read Only Memory designed for use in bus-organized systems 
requiring non-volatile data storage. It is fabricated with n-channel silicon-gate 
technology. For ease of use, the F6831 6 operates from a single 5 V power supply, inputs 
and outputs are TTL and DTL compatible, and the device needs no clocks or refreshing 
because of its static operation. 

The F6831 6 is compatible with Fairchild's F6800 Microcomputer Family providing read 
only storage in byte increments. To facilitate memory expansion, the device contains 
three programmable Chip Select inputs providing any combination of active HIGH or 
LOW or an optional DON'T CARE state coupled with output OR-TIE capability. Chip 
select code and memory content are defined by the user and are fixed during the 
masking process. 

The F68316 provides maximum circuit density, reliability and performance yet 
maintains low power dissipation and yields significant cost advantages over an 
EPROM approach. 

• COMPLETELY STATIC OPERATION 

• 2048 X 8-BIT BUS COMPATIBLE ORGANIZATION 

• SINGLE 5 VOLT POWER SUPPLY 

• TTL AND DTL COMPATIBLE INPUTS 

• 3-STATE DATA OUTPUTS 

• OR-TIE CAPABILITY 

• THREE PROGRAMMABLE CHIP SELECTS FOR SIMPLIFIED MEMORY EXPANSION 

• MAXIMUM ACCESS TIME = 500 ns 

• PIN COMPATIBLE WITH F2708 PROM 

• DIRECTLY COMPATIBLE WITH 2316E 



Vcc = Pin 24 
GND= Pin 12 


'Active level defined by the user. 



F68316 ROM 
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F6840 programmable TIMER (PTM) 


GENERAL DESCRIPTION — The F6840 is a programmable subsystem component of 
the F6e00 family designed to provide variable system time intervals. 

The F6840 has three 16-bit binary counters, three corresponding control registers and 
a status register. These counters are under software control and may be used to cause 
system interrupts and/or generate output signals. The F6840 may be utilized for such 
tasks as frequency measurements, event counting, interval measuring and similar 
tasks. The device may be used for square wave generation, gated delay signals, single 
pulses of controlled duration, and pulse width modulation as well as system 
Interrupts! 

• OPERATES FROM A SINGLE 5 VOLT POWER SUPPLY 

• FULLY TTL COMPATIBLE 

• SINGLE SYSTEM CLOCK REQUIRED (ENABLE) 

• SELECTABLE PRESCALER ON TIMER 3 CAPABLE OF A 4 MHz 
INPUT 

• PROGRAMMABLE INTERRUPTS (IRQ) OUTPUTS TO MPU 

• READABLE DOWN COUNTER INDICATES COUNTS TO GO 
TO TIME-OUT 

• SELECTABLE GATING FOR FREQUENCY OR PULSE-WIDTH 
COMPARISON 

•HEMT INPUT 

• THREE ASYNCHRONOUS EXTERNAL CLOCK AND GATE/ 

TRIGGER INPUTS INTERNALLY SYNCHRONIZED 

• THREE MASKABLE OUTPUTS 



F6840 PTM 


F6846 ROM-l/0>TIMER 


GENERAL DESCRIPTION-The F6846 combination chip provides the means, in con- 
junction with the F6802, to develop a basic 2-chip microcomputer system. The F6846 
consists of 2048 bytes of mask programmable ROM, an 8-bit bi-directional data port 
with control linos, and a 16-bit programmable timer-counter. 

This device is capable of interfacing with the F6802 (basic F6800, clock and 1 28 bytes of 
RAM) as well as the F68(X) if desired. No external logic is required to interface with most 
peripheral devices. 

• 2048 8-BIT BYTES OF MASK-PROGRAMMABLE ROM 

• 8-BIT BI-DIRECTIONAL DATA PORT FOR PARALLEL INTERFACE PLUS TWO CONTROL UNES 

• PROGRAMMABLE INTERVAL TIMER-COUNTER FUNCTIONS 

• PROGRAMMABLE I/O PERIPHERAL DATA, 'CONTROL AND DIRECTION REGISTERS 

• COMPATIBLE WITH THE COMPLETE F6800 MICROCOMPUTER PRODUCT FAMILY 

• TTL-COMPATIBLE DATA AND PERIPHERAL UNES 

• SINGLE S VOLT POWER SUPPLY 



JZ 

o 

‘(5 

LL 


F68488 GENERAL PURPOSE INTERFACE ADAPTER (GPIA) 


GENERAL DESCRIPTION — The F68488 GPIA provides the means to interface between 
the IEEE 488 standard instrument bus and the F6800. The 488 instrument bus provides a 
means for controlling arrd moving data from complex systems of multiple instruments. 


BUS HANDSHAKE 


The F68488 will automatically handle all handshake protocol needed on the instrument 
bus. 

• SINGLE OR DUAL PRIMARY ADDRESS RECOGNITION 

• secondary ADDRESS CAPABILITY 

• COMPLETE SOURCE AND ACCEPTOR HANDSHAKES 

• PROGRAMMABLE INTERRUPTS 

• RFC HOLD-OFF TO PREVENT DATA OVERRUN 

• OPERATES WITH DMA CONTROLLER 

• SERIAL AND PARALLEL POLLING CAPABILtTY 

• TALK-ONLY OR USTEN-ONLY CAPABUJTY 

• SELECTABLE AUTOMATIC FEATURES TO MINIMIZE SOFTWARE 

• SYNCHRONIZATION TRIGGER OUTPUT 

• FeSOO BUS COMPATIBLE 


L-O- 


BESH 








Eg 








RSq 

RSi 

RS2 


CLK 

R/W 


ASE 


F6800 

DATA 

BUS 


RESET 
DMA^ REG 
DMA GRANT 


F68488 GPIA INTERFACE 
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F6850 ASYNCHRONOUS COMMUNICATIONS INTERFACE ADAPTOR (ACIA) 


GENERAL DESCRIPTION — The F6850 Asynchronous Communications Interface 
Adapter (ACIA) provides the data formatting and control to interface serial asynchronous 
data communications information to bus organized systems such as the F6800 Micro- 
processing Unit. 

The bus interface of the F6850 includes select, enable, read/write, interrupt and bus 
interface logic to allow data transfer over an 8-bit bi-directional data bus. The parallel 
data of the bus system is serially transmitted and received by the asynchronous data 
interface, with proper formatting and error checking. The functional configuration of the 
ACIA is programmed via the data bus during system initialization. A programmable 
Control Register provides variable word lengths, clock division ratios, transmit control, 
receive control, and interrupt control. For peripheral or modem operation, three control 
lines are provided. These lines allow the ACIA to interface directly with the F6860 0-600 
bps digital modem. 

• 8 AND 9-BIT TRANSMISSION 

• OPTIONAL EVEN AND ODD PARITY 

• PARITY, OVERRUN AND FRAMING ERROR CHECKING 

• PROGRAMMABLE CONTROL REGISTER 

• OPTIONAL ^^1, ^-16, AND ^^64 CLOCK MODES 

• UP TO 500 kbps TRANSMISSION 

• FALSE-START BIT DELETION 

• PERIPHERAL/MOOEM CONTROL FUNCTIONS 

• DOUBLE BUFFERED 

• ONE OR TWO STOP BIT OPERATION 



6 TRANSMIT DATA 4TDR) 

24CLEAR TO SENO (C^) 

7 INTERRUPT REQUEST (TflOi 

23 DATA CARRIER DETECT IDOII 

5 REOUEST-TO SEND I^TSI 


2 RECEIVE DATA (RDR) 


F6850 ACIA 


F6852 SYNCHRONOUS SERIAL DATA ADAPTOR (SSDA) 


GENERAL DESCRIPTION — The F6852 Synchronous Serial Data Adapter provides a bi- 
directional serial interface for synchronous data information interchange. It contains 
interface logic for simultaneously transmitting and receiving standard synchronous com- 
munications characters in bus organized systems such as the F6800 Microprocessor systems. 

The bus interface of the F6852 includes Select, Enable, ReadA/Vrite, Interrupt, and bus 
interface logic to allow data transfer over an 8-bit bi-directional data bus. The parallel 
data of the bus system is serially transmitted and received by the synchronous data inter- 
face with synchronization, fill character insertion/deletion, and error checking. The func- 
tional configuration of the SSDA is programmed via the data bus during system initializa- 
tion. Programmable control registers provide control for variable word lengths, transmit 
control, receive control, synchronization control, and interrupt control. Status, timing 
and control lines provide peripheral or modem control. 

Typical applications include floppy disk controllers, cassette or cartridge.tape controllers, 
data communications terminals, and numerical control systems. 


• PROGRAMMABLE INTERRUPTS FROM TRANSMITTER, RECEIVER, AND ERROR 
DETECTION LOGIC 

• CHARACTER SYNCHRONIZATION ON ONE OR TWO SYNC CODES 

• EXTERNAL SYNCHRONIZATION AVAILABLE FOR PARALLELSERIAL 
OPERATION 

• PROGRAMMABLE SYNC CODE REGISTER 

• UP TO 600 KBPS TRANSMISSION 

• PERIPHERAL/MODEM CONTROL FUNCTIONS 

• THREE BYTES OF FIFO BUFFERING ON BOTH TRANSMIT AND RECEIVE 

• SEVEN, EIGHT. OR Nl NE BIT TRANSMISSION 

• OPTIONAL EVEN AND ODD PARITY 

• PARITY, OVERRUN, AND UNDERFLOW STATUS 



vss = Pin 1 F6852 SSDA 


F6854 ADVANCED DATA LINE CONTROLLER (ADLC) 


GENERAL DESCRIPTION— The F6854/F68A54 ADLC perform the complex MPU/data 
communication link function for the Advanced Data Communication Control Procedure 
(ADCCP), High Level Data Link Osntrol (HDLC) and Synchronous Data Link Control 
(SDLC) standards. The ADLC provides key interface requirements with improved software 
efficiency. The ADLC is designed to provide the data communications interfaoe for bo^ 
primary and secondary stations In stand alone, polling and loop configurations. 


• F6800 COMRATIBLE 

• PROTOCOL FEATURES 

• AUTOMATIC FLAG DETECTION AND SYNCHRONIZATION 

• ZERO INSERTION AND DELETION 

• AUTOMATIC ADDRESS FIELD EXTENSION (OPTIONAL) 

• EXTENDED CONTROL FIELD (OPTIONAL) 

• AUTO EXTENDABLE LOGIC CONTROL FIELD (OPTIONAL) 

• VARIABLE WORD LENGTH INFO FIELD— 5, 6, 7, OR 8-BIT 

• AUTOMATIC FRAME CHECK SEQUENCE GENERATION AND CHECK 

• ABORT DETECTION AND TRANSMISSION 

• IDLE DETECTION Al«> TRANSMISSION 

• MODEM/DATA CHANNEL CONTROL LHKS 

• LOOP MODE 

• SINGLE 5 V POWER SUPPLY 

• ENHANCED SPEED OPTION— F68A54 




F6854 ADLC 
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F6856 SYNCHRONOUS PROTOCOL COMMUNICATIONS CONTROLLER (SPCC) 


DESCRIPTION — The F3846/F6856 Synchronous Protocol Communications Control- 
ler SPCC is a monolithic n-channel MOS-LSI circuit designed to satisfy the major 
interface requirements for Bit Oriented iBOPi and Byte Control Protocols iBCP). The 
SPCC converts parallel data from the CPU to a continuous serial data stream for 
transmission. Simultaneously, it converts received serial data to parallel data for the 
CPU. The spec is organized to interface with either an 8 or 16-bit bi-directional data 
bus, is fully TTU compatible and operates from a single +5 V suppyl. 


• F6800 AND 8080 BUS COMPATIBLE 

• DC TO 1M BPS DATA RATE 

• LINE CONTROL PROTOCOLS 

BIT ORIENTEO PROTOCOLS (BOP); SOLC, ADCCP, HOLC 

BYTE CONTROL PROTOCOLS (BCP): BISYNC, DOCMP AND OTHER BCP 

• BIT ORIENTEO PROTOCOLS 

AUTOMATIC DETECTION AND GENERATION OF SPECIAL CONTROL SEQUENCES, 
I.*., FLAG, ABORT, GO-AHEAD 
ZERO INSERTION AND DELETION 
PRIMARY DR SECONDARY STATION SELECT 
GLOBAL ADDRESS 
AUTOMATIC EXTENDED ADDRESS 
ONE OR TWO CONTROL BYTES 

DATA CHARACTER LENGTH OF 5 TO 8-BITS WITH 1 TO B-BIT RESIDUAL LAST 
CHARACTER 

CCITT-CRC ERROR DETECTION 
IBM RETAIL STORE LOOP MODE 

• BYTE CONTROL PROTOCOL - BISYNC 

SPECIAL CHARACTER GENERATION; DLE, SYNC 

SPECIAL CHARACTER DETECTION; DLE, SYNC, SOH, STX, ITB, ETB, ETX 

USASCU OR EBCDIC 

NON-TRANSPARENT MODE AND TRANSPARENT MODE 
8-BrT CHARACTER LENGTH 

AUTOMATIC FILL CHARACTER INSERTION WITH SELECTABLE STRIPPING 

cenr OR CRC-16 error detection 

• BYTE CONTROL PROTOCOLS - DOCMP AND OTHER 

PROGRAMMABLE SYNC CHARACTERS 
5 TO B-BIT CHARACTER LENGTH 
SELECTABLE CflC ERROR DETECTION 

AUTOMATIC Fill character insertion with selectable stripping 

• DIRECTLY ADDRESSABLE PARAMETER CONTROL REGISTERS; MODE, SYNC/ADORESS, 
TRANSMITTER CONTROL AND RECEIVER CONTROL 

• SEPARATE ADDRESSABLE STATUS AND DATA REGISTERS FOR RECEIVER AND TRANS- 
MITTER _ 

• MODEM HAHOSHAKE SIGNALS; RTS, CTS, DTR, DSR AND CARRIER DETECT (CO) 

• NRZ OR NRZI (ZERO COMPLIMENTING) 

• FULL OR HALF DUPLEX OPERATION 

• SELF TEST LOOP MODE 

• 8 OR ie-BIT BHNRECTIONAL 3-STATE DATA BUS 

• TTL COMPATIBLE 

• SBIGLE -i-S V SUPPLY 

• 40-PIN PACKAGE 



Fsese SPCC 


F3843 UNIVERSAL SYNCHRONOUS ASYNCHRONOUS RECEIVER TRANSMITTER (USART) 


GENERAL DESCRIPTION— The F3843 is a programmable, full dupleit Universal Synchro- 
nous or Asynchronous Receiver and Transmitter i USART > designed for use in data com- 
munications systems. This device provides the interface between the bus-oriented format 
of the controller and the serial format of the peripheral unit. The programming inputs of 
the USART determine the transmission mode, character length, framing format, parity 
mode and baud rate. 

The F3843 is manufactured with the n-channel Isoplanar silicon gate process, and is 
available in both plastic and ceramic 28-pin dual in-line packages as well as in commercial 
and military temperature ranges. 


t3 


O 


CO 

II. 


• 5, 6, 7, or 8-BIT SELECTABLE CHARACTER LENGTH 

• ODD OR EVEN PARITY GENERATION AND CHECKING 

• SELECTED NUMBER OF STOP BITS (1, 1 1/2, 2) IN ASYNCHRONOUS MODE 

• SEPARATE RECEIVER AND TRANSMITTER CLOCKS 

• SELECTABLE CLOCK RATES (16x, 32x, or 64x BAUD RATES) 

• STATIC OPERATION-NO MINIMUM FREQUENCY 

• MAXIMUM BAUD RATES; (3843-1DC) 


lx CLOCK (SYNC MODE) 
16x CLOCK (ASYNC MODE) 
32x CLOCK (ASYNC MODE) 
64x CLOCK (ASYNC MODE) 


320K BAUD 
20K BAUD 
10K BAUD 
5K BAUD 


• ERROR FLAGS; OVERRUN, PARITY, AND FRAMING ERRORS 

• HARDWARE AND SOFTWARE STATUS FLAGS FOR BOTH RECEIVER AND TRANSMITTER 
STATUS 

• DOUBLE BUFFERED, FULL DUPLEX OPERATION 

• EXTERNAL OR INTERNAL (ONE OR TWO SYNC WORDS) SYNCHRONIZATION 

• TTL COMPATIBLE INPUTS AND OUTPUTS 

• 3-STATE DATA BUS WITH OR-TIE CAPABILITY 


TBMT 
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BIPOLAR MICROCOMPUTER PRODUCTS 

The Fairchild line of bipolar microcomputer products includes the established 9400 4-Bit LSTTI_/|3L 
family and the F2900 4-Bit LSTTL family. These components, when used in microprogrammed con- 
troller/computer applications, offer the benefits of MSI/LSI and microprogramming. 

The 9400 family consists of two sub-groups; 

1. Devices produced for dedicated peripheral systems such as 9401/411 Cyclic Redundancy 
Checker/Generator and the 9403/9423 Serial-Parallel high speed FIFO. 

2. Devices for microprogrammed controller applications Data Path Switch/ALRS atnd the 
|3L 9408 Microprogram Sequencer. 


4-BIT BIPOLAR MICROPROCESSOR FAMILY 

LSI PERIPHERAL LOGIC ELEMENTS 


Item 

DEVICE 

NO. 

Functional Description 

Power 

Supply 

V 

Maximum 

Frequency 

MHz 

(Typ) 

Power 

mW 

(Typ) 

Logic/ 

Connection 

Diagram 

Package(s) 

1 

9401/9411 

16-Bit Cyclic Redundancy 
Generator/Checker 

5.0 

18 

350 

P26 

7A,9A 

2 

9403 

16x4-Bit Serial/Parallel 

FIFO Buffer Memory 

5.0 

10 

575 

P27 

6Q,9U 

3 

9423 

1 : 

64x4-Bit Serial/Parallel 

FIFO Buffer Memory 

5.0 

8.0 

750 

P27 

6Q,9U 


BIT SLICE MICROPROCESSORS 


Item 

DEVICE 

NO. 

Functional Description 

Power 

Supply 

V 

Maximum 

Frequency 

MHz 

(Typ) 

Power 

mW 

(Typ) 

Logic/ 

Connection 

Diagram 

Package(s) 

4 

9404 

Data Path Switch 

! 5.0 

10 

1 300 

P28 

6Q,9U 

5 

9405A 

4-Bit Arithmetic Logic 

Register Stack (CPU slice with 

8 Registers) 

5.0 

13 

550 

P29 

6Q,9U 

6 

9406 

16x4 push-down 
pop-up Program Stack 

5.0 

10 

500 

P30 

6Q,9U 

7 

9407 

Data Access Register 
(PC, SP and operand pointer) 

5.0 

10 

450 

P31 

6Q,9U 

8 

9408 

10-Bit Microprogram 
Sequencer/Controller 
(pipeline capability) 

5.0 

7.0 

650 

P32 

6I,8P 

9 

9408A 

10-Bit Microprogram 
Sequencer/Controller 
(pipeline capability) 

5.0 

10 

650 

P32 

6I,8P 

10 

9410 

Register Stack 

(16x4 RAM with output 

latch) 

5.0 

25 

375 

P33 

7D,9M 

11 

F 2901 A/ 

9409 

4-Bit CPU Slice, 

(16 Registers) 

5.0 . 

10 

800 

P47 

61, 8P 
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9401 


CRC GENERATOR/CHECKER 

FAIRCHILD TTL MACROLOGIC 


DESCRIPTION - The 9401 Cycle Redundancy Check (CRC) Generator/Checker provides 
an advanced tool for implementing the most widely used error detection scheme in serial 
digital data handling systems. A 3-bit control input selects one-of-eight generator poly- 
nomials. The list of polynomials includes CRC-16 and CRC-CCITT as well as their reci- 
procals (reverse polynomials). Automatic right justification is incorporated for polynomi- 
als of degree less than 16. Separate clear and preset inputs are provided for floppy disc 
and other applications. The Error output indicates whether or not a transmission error 
has occurred. Another control input inhibits feedback during check word transmission. 
The 9401 is fully compatible with all TTL families. 


• GUARANTEED 10 MHz DATA RATE 

• EIGHT SELECTABLE POLYNOMIALS 

• ERROR INDICATOR 

• SEPARATE PRESET AND CLEAR CONTROLS 

• AUTOMATIC RIGHT JUSTIFICATION 

• FULLY COMPATIBLE WITH ALL TTL LOGIC FAMILIES 

• 14-PIN PACKAGE 

• TYPICAL APPLICATIONS: 

FLOPPY AND OTHER DISC STORAGE SYSTEMS 
DIGITAL CASSETTE AND CARTRIDGE SYSTEMS 
DATA COMMUNICATION SYSTEMS 


2 


JC 

o 


(d 

LL 


PIN NAMES 


LOADING (Note a) 



HIGH 

LOW 

S0-S2 

Polynomial Select Inputs 

1.0 U.L. 

0.23 U.L 

D 

Data Input 

1.0 U.L. 

0.23 U.L. 

CP 

Clock (Operates on HIGH-to- 
LOW Transition) Input 

1.0 U.L. 

0.23 U.L. 

CWE 

Check Word Enable Input 

1.0 U.L. 

0.23 U.L. 

P 

Preset (Active LOW) Input 

1.0 U.L 

0.23 U.L. 

MR 

Master Reset (Active HIGH) Input 

1.0 U.L 

0.23 U.L. 

Q 

Data Output (Note b) 

10 U.L. 

5 U.L. 

ER 

Error Output (Note b) 

10 U.L. 

5 U.L. 


NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 mA HIGH/1.6 mA LOW. 

b. The output LOW drive factor i$ 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


LOGIC SYMBOL 


2 3 5 8 - 10 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 



NOTE; 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-line Package. 


BLOCK DIAGRAM 


POLYNOMIAL 

SELECT 


CHECK 

WORD 

ENABLE 

PRESET 


data 

CLOCK 

MASTER 

RESET 


P CWE 

0 16 BIT REGISTER Q 




Vcc ~ 1^ 

GND = Pin 7 


464 ELLIS STREET, MOUNTAIN VIEW, CALIFORNIA 94042 (415) 962-5011 /TWX 910-379-6435 ■■■■■■■■■■■■■■■■■ 

^1977 Fairchild Camera and Instrument Corporation Printed in USA 

Manufactured under one or more of the following U S. Patents 2981877, 3015048, 3025589, 3064167, 3108359, 3117260; other patents pending. 
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FAIRCHILD • 9401 


FUNCTIONAL DESCRIPTION — The 9401 is a 16-bit programmable device which operates on serial data streams and pro- 
vides a means of detecting transmission errors. Cyclic encoding and decoding schemes for error detection are based on poly- 
nomial manipulation in modulo arithmetic. For encoding, the data stream (message polynomial) is divided by a selected 
polynomial. This division results in a remainder which is appended to the message as check bits. For error checking, the bit 
stream containing both data and check bits is divided by the same selected polynomial. If there are no detectable errors, this 
division results in a zero remainder. Although it is possible to choose many generating polynomials of a given degree, stand- 
ards exist that specify a small number of useful polynomials. The 9401 implements the polynomials listed in Table 1 by 
applying the appropriate logic levels to the select pins Sq, Si and $2. 

The 9401 consists of a 16-bit register, a Read Only Memory (ROM) and associated control circuitry as shown in the block 
diagram. The polynomial control code presented at inputs Sq, S-] and S 2 is decoded by the ROM, selecting the desired 
polynomial by establishing shift mode operation on the register with Exclusive OR gates at appropriate inputs. To generate 
the check bits, the data stream is entered via the Data inputs (D), using the HIGH-to-LOW transition of the Clock input (CP). 
This data is gated with the most significant output (Q) of the register, and controls the Exclusive OR gates (Figure 1). The 
Check Word Enable {ONE) must be held HIGH while the data is being entered. After the last data bit is entered, the CWE is 
brought LOW and the check bits are shifted out of the register and appended to the data bits using external gating (Figure 2). 

To check an incoming message for errors, both the data and check bits are entered through the D input with the CWE input 
held HIGH. The 9401 is not in the data path, but only monitors the message. The Error Output becomes valid after the last 
check bit has been entered into the 9401 by a HIGH-to-LOW transition of CP. If no detectable errors have occurred during 
the data transmission, the resultant internal register bits are all LOW and the Error Output (ER) is LOW. If a detectable error 
has occurred, ER is HIGH. 

A HIGH on the Master Reset input (MR) asynchronously clears the register. A LOW on the Preset input (P) asynchronously 
sets the entire register if the control code inputs specify a 16-bit polynomial; in the case of 12 or 8-bit check polynomials 
only the most significant 12 or 8 register bits are set and the remaining bits are cleared. 


TABLE 1 


SELECT CODE 

POLYNOMIAL 

REMARKS 

S 2 

St 

So 

L 

L 

L 

x16+x15+x2+r 

CRC-16 

L 

L 

H 

Xl6+xl4+x+1 

CRC-16 REVERSE 

L 

H 

L 

Xl6+x15+x13+x7+x4+x2+xUi 


L 

H 

H 

xi2+xii+x3+x2+x-n 

CRC-12 

H 

L 

L 

x8+x7+x5-rx4+X-H 


H 

L 

H 

X8+1 

LRC-8 

H 

H 

L 

x16+x12+x5+i 

CRC-CCITT 

H 

H 

H 

Xl6+x11+x4+1 

CRC-CCITT REVERSE 
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9403/9423 

FIRST-IN FIRST-OUT (FIFO) BUFFER MEMORY 

FAIRCHILD HL MACROLOGIC 


description - The 9403/9423 is an expandable fall-through type high-speed First-In 
First-Out (FIFO) Buffer Memory optimized for high speed disc or tape controllers and 
communication buffer applications. It is organized as 16 or 64 words by four bits 
and may be expanded to any number of words or any number of bits (in multiples 
of four). Data may be entered or extracted asynchronously in serial or parallel, allow- 
ing economical implementation of buffer memories. 

The 9403/9423 has 3-state outputs which provide added versatility and is fully com- 
patible with all TTL families. 


10 MHz SERIAL OR PARALLEL DATA RATE 
SERIAL OR PARALLEL INPUT 
SERIAL OR PARALLEL OUTPUT 
EXPANDABLE WITHOUT EXTERNAL LOGIC 
3-STATE OUTPUTS 

FULLY COMPATIBLE WITH ALL TTL FAMILIES 
SLIM 24-PIN PACKAGE 


LOGIC SYMBOL 
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BLOCK DIAGRAM 




CONNECTION DIAGRAM 
DIP (TOP VIEW) 
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NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-line Package. 
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PIN NAMES 

DESCRIPTION 

Parallel Data Inputs 
Serial Data Input 
Parallel Load Input 

Serial Input Clock 
Serial Input Enable 
Transfer to Stack Input 
Serial Output Enable Input 
Transfer Out Serial Input 


Transfer Out Parallel Input 

Master Reset 

Output Enable 

Serial Output Clock Input 

Parallel Data Outputs 

Serial Data Output 

Input Register Full Output 

Output Register Empty Output 


FUNCTIONAL DESCRIPTION - As shown in the block diagram the 9403/9423 consists of three sections; 


1. An Input Register with parallel and serial data inputs as well as control inputs and outputs for input handshaking 
and expansion. 

2. A 4-bit wide, 14 or 62 word deep fall-through stack with self-contained control logic. 

3. An Output Register yvith parallel and serial data outputs as well as control inputs and outputs for output handshaking 
and expansion. 

Since these three sections operate asynchronously and almost independently, they will be described separately below: 


Input Register (Data Entry): 

The Input Register can receive data in either bit-serial or in 4-bit parallel form. It stores this data until it is sent to the fall- 
through stack and generates the necessary status and control signals. 

Figure 1 is a conceptual logic diagram of the input section. As described later, this 5-bit register is initialized by setting the F3 
flip-flop and resetting the other flip-flops. The Q-output of the last flip-flop (FC) is brought out as the "input Register Full" 
output (IRF). After initialization this output is HIGH. 


Parallel En try - A HIGH on the PL input loads the Dq - D 3 inputs into the Fq - F 3 flip-flops a nd set s the FC flip-flop. This 
forces the IRF output LOW indicating that tli^ input register is full. During parallel entry, the CPSI input must be LOW. If 
parallel expansion is not being implemented, lES must be LOW to establish row mastership (see Expansion section). 


PIN 

NAME 

Dq “ D3 

Ds 

PL 

lES 

TTS 

OES 

TOS 


TOP 


MR 

EO 

CPSO 

Qq ~ Q3 

Qs 

IRF 

ORE 


COMMENTS 


HIGH on PL enables Dq - D 3. Not edge triggered. 
Ones catching 

Edge triggered. Activates on falling edge. 

Enables serial and parallel input when LOW. 

A LOW on this pin initiates fall through. 

Enables serial and parallel output when LOW. 

A LOW on this pin enables a word to be transferred 
from the stack to the output register. (TOP rnust be 
HIGH also for the transfer to occur). Not edge 
triggered. 

A HIGH on this pin enables a word to be transferred 
from the stack to the output register. (TOS must be 
LOW for the transfer to occur). Not edge triggered. 
Active LOW. 

Active LOW. 

Edge triggered. Activates on falling edge. 

LOW when input register is full (Note b). 

HIGH when output register contains valid data 
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Serial Entry - Data on the 0$ input is serially entered into the F3, F2 , F-|, Fq, FC shift register on each HIGH-to-LOW tran- 
sition of the CPSI clock input, provided lES and PL are LOW. 

After the fourth clock transition, the four data bits located in the four flip-flops Fq - F3. The FC flip-flop is set, forcing the 
IRF output LOW and internally inhibiting CPSI clock pulses from effecting the register. Figure 2 illustrates the final positions 
in a 9403 resulting from a 64-bit serial bit train. Bq is the first bit, 653 the last bit. Similar operation can be 
developed for 9423. 

Transfer to the Stack -The outputs of Flip-Flops Fq - F3 feed the stack. A LOW level on the TTS input initiates a fall- 
through" action. If the top location of the stack is empty, data is loaded into the stack and the input register is re-initialized. 
Note that this initialization is postponed until PL is LOW again. Thus, automatic FIFO action is achieved by connecting the 
IRF output to the TTS input. 

An RS Flip-Flop (the Request Initialization Flip-Flop shown in Figure 10) in the control section records the fact t hat d ata 
has been transferred to the stack. This prevents multiple entry of the same word into the stack despite the fact the IRF and 
TTS may still be LOW. The Request Initialization Flip-Flop is not cleared until PL goes LOW. Once in the stack, data falls 
through the stack automatically, pausing only when it is necessary to wait for an empty next location. In the 9403, as in 
most modern FIFO designs, the MR input only initializes the stack control section and does not clear the data. 


Dg O3 D2 0 , Dq 


INPUT 

063 062 061 060 1 

REGISTER 

9403 


Toutput "I 

1 REGISTER 

83 02 01 0 

2 


Q3 Q2 Qq Qg 


Fig. 2 

FINAL POSITIONS IN A 9403 RESULTING 
FROM A 64-BiT SERIAL TRAIN 
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Output Register (Data Extraction) - The Output Register receives 4-bit data words from the bottom stack location, stores it 
and outputs data on a 3-state 4-bit parallel data bus or on a 3-state serial data bus. The output section generates and receives 
the necessary status and control signals. Figure 3 is a conceptual logic diagram of the output section. 



CONCEPTUAL OUTPUT SECTION 

Parallel Data Extraction When the FIFO is empty after a LOW pulse is applied to MR, the Output Register Empty (ORE) 
output is LOW. Aftier data has been entered into the FIFO and has fallen through to the bottom stack location, it is trans- 
ferred into the Output Register provided the "Transfer Out Parallel" (TOP) input is HIGH. As a result of the data transfer 
ORE goes HIGH, indicating valid data on the d ata o utputs (provided the 3-state buffer is enabled). TOP can now be used to 
clock out the next word. When TOP goes LOW, ORE will go LOW indicating that the output data has been extracted, but the 
data itself remains on the output bus until the next HIGH level at TOP permits the transfer of the next word (if available) 
into the Output Register. During parallel data extraction CPSO should be LOW. TOS should be grounded for single slice oper- 
ation or connected to the appropriate ORE for expanded operation (see Expansion section). 

TOP is not edge triggered. Therefore, if TOP goes HIGH before data is available from the stack, but data does become avail- 
able before TOP goes LOW again, that data will be transferred into the Output Register. However, internal control circuitry 
prevents the same data from being transferred twice. If TOP goes HIGH and returns to LOW before data is available from 
the stack, ORE remains LOW indicating that there is no valid data at the outputs. 


Serial Data Extraction - When the FIFO is empty after a LOW pulse is applied to MR, the Output Register Empty (ORE) out- 
put is LOW. After data has been entered into the FIFO and has fallen through to the bottom stac k loc ation, it is transferred 
into the Output Register provided TOS is LOW and TOP is HIGH. As a result of the data transfer ORE goes HIGH indicating 
valid data in the register. The 3-state Serial Data Output, 0$, is automatically enabled and puts the first data bit on the out- 
put bus. Data is serially shifted out on the HIGH-to-LOW transition of CPSO. To prevent false shifting, CPSO should be LOW 
when the new word is being loaded into the Output Register. The fourth transition empties the shift register, forces ORE out- 
put LOW and disables the serial output. Os (refer to Figure 3). For serial operation the ORE output may be tied to the TOS 
input, requesting a new word from the stack as soon as the previous one has been shifted out. 


2 
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Horizontal and Vertical Expansion - The 9403 and 9423 can be expanded in both the horizontal and vertical directions 
without any external parts and without sacrificing any of its FIFO's flexibility for serial/parallel input and output. The 
interconnections necessary to form a 31 -word by 16-bit FIFO are shown in Figure 4. Using the same technique, any 
FIFO of (15m + 1) words by (4n) bits can be constructed, where m is the number of devices in a column and n is 
the number of devices in a row. 

Figures 5 and 6 show the timing diagrams for serial data entry and extraction for the 31 -word by 16-bit FIFO shown 
in Figure 4. The final position of data after serial insertion of 496 bits into the FIFO array of higure 4 is shown in 
Figure 7. 

All applications shown for 9403 can be adapted to the 9423 with the depth of the stock being 64 locations rather 
than the 16 locations of 9403. 


parallel data input 


SERIAL DATA INPUT 




DyDgDjDA 


PARALLEL LOAD 


INPUT CLOCK 


OUTPUT 
ENABLE ■ 
OUTPUT 
CLOCK 
DUMP ■ 


PL DgDaDaDjDg 
-O TTS 
-O lES 
-O CPSI 
-O OES 
-O TOS 
— TOP 
-O CPSO 
-O EO 


9403 


MR 


O', QoQiQnQc 


PL D 5 O 3 OaD^Og 
TTS 


lES 

-O CPSI 
OES 
-O TOS 
TOP 
CPSO 
EO 


OREb. 


MR Q 3 ^ 2 °i'^ 0 °S 

^ 




PL DgDaDaDjDQ 

TTS 

-O lES IRE 

CPSI 2 
OES 9403 ORE 
TOS 
TOP 
CPSO 
EO 

MR O 3 O 2 Q.O 0 QS 


PL DgDg D2 D^Do 
TTS 


ES 
-OjCPSI 
OES 
-O TOS 
TOP 
■O CPSO 


6 

9403 


ORElo 


EO 

MR OaOjOiOgOg 


0150140130 , 2 ’ 


EE 0503020,09 
TTS 

lES IRF|0- 

CPSI 


OES 

TOS 

TOP 

CPSO 

EO 


9403 


ORE 


MR 03Q20,OqQs 


PL OgOg 02 D,Dq 
TTS 

lES 1! 

CPSI 

OES 9403 OREjO- 
TOS 
TOP 
CPSO 
EO 

MR °3020l0o0s| 


PL 0503020,09 

I TTS 

lES IRF 

CPSI ^ 

-0 OES 9403 ORE 
TOS 
TOP 
CPSO 
EO 

MR O3 030,0 0 0 $ 

'T 


ORE 


PL O 5 D 3 030,09 

TTS 
lES 
CPSI 
OES 
TOS 
TOP 
CPSO 
EO 

MR 03Q2Q,QoOs 

-S' 


1 03020109 


*^ 7 ^ 6 '^5*^4 0,, 0,009-03 

— PARALLEL DATA OUTPUT — 


°15°140l3°12 I 


Fig. 4 

A 31 X 16 FIFO ARRAY 


OK TO 
LOAD 


DATA 

READY 


SERIAL 

DATA 

OUTPUT 


1900 


®iC MASTER 1979 




FAIRCHILD • 9403/9423 




1 1 
1 1 
H h« 


I I 
H l-i 


I I 
I I 


DEVICE 4/TTS ALL DEVICES 


r 


INPUTS 

BITS 


STORED IN 
DEVICE 1 


STORED IN 
DEVICE 2 


STORED IN 
DEVICE 3 


STORED IN 
DEVICE 4 


Fig. 5 

SERIAL DATA ENTRY FOR ARRAY OF FIG. 6 
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Fig. 7 

FINAL POSITION OF A 496-BIT SERIAL INPUT 


interlocking Circuitry - Most conventional FIFO designs provide status signals analogous to IRF and ORE. However, when 
these devices are operated in arrays, variations in unit to unit operating speed require external gating to assure all devices have 
completed an operation. The 9403 incorporates' simple but effective "master/slave" interlocking circuitry to eliminate the 
need for external gating. 

In the 9403 array of Figure 4 devices 1 and 5 are defined as "row masters" and the other devices are slaves to the master in 
their row. No slave in a given row will initialize its Input Register until it has received LOW on its lES input from a row 
master or a slave of higher priority. 

In a similar fashion, the ORE outputs of slaves will not go HIGH until their OES inputs have gone HIGH. This interlocking 
scheme ensures that new input data may be accepted by the array when the IRF output of the final slave in that row goes 
LOW and that output data for the array may be extracted when the ORE of the final slave in the output row goes HIGH. 

The row master is established by connecting its lES input to ground while a slave receives its lES input from the IRF output 
of t he next higher priority device. When an array of 9403 FIFOs is initialized with a LOW on the MR inputs of all devices, the 
IRF outputs of all devices will be HIGH. Thus, only the row master receives a LOW on the lES input during initial izat ion. 
Figure S is a conceptual logic diagram of the internal circuitry which determines master/slave operation. Whenever MR and 
lES are LOW, the Master Latch is set. Whenever TTS goes LOW the Request Initialization Flip-Flop will be set. If the Master 
Latch is HIGH, the Input Register will be immediately initialized and the Request Initialization Flip-Flop reset. If the Master 
Latch is reset, the Input Register is not initialized until lES goes LOW. In array operation, activating the TTS initiates a rip- 
ple input register initialization from the row master to the last slave. 

A similar operation takes place for the output register. Either a TOS or TOP input initiates a load-from-stack operation and 
sets the ORE Request Flip-F lop. If the Master Latch is set, the last Output Register Flip-Flop is set and ORE goes HIGH. If 
the Master Latch is reset, the ORE output will be LOW until an OES input is received. 



Fig. 8 

CONCEPTUAL DIAGRAM, INTERLOCKING CIRCUITRY 


Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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9440 MICROFLAME^'* 

16 -BIT BIPOLAR MICROPROCESSOR 


GENERAL DESCRIPTION —The 9440 MICROFLAME single-chip 16-bit bipolar pro- 
cessor, packaged in a 40-pin DIP, is implemented using Fairchild’s Isoplanar Integrated 
Injection Logic technology (|3L™). Though structurally different from the CPUs of the 
Data General NOVA line of minicomputers, the 9440 offers comparable performance 
and executes the same instruction set. 


• EIGHT 16-BIT ON-CHIP REGISTERS 

• 64 DIRECTLY ADDRESSABLE I/O DEVICES, EACH WITH THREE 
BIDIRECTIONAL I/O PORTS 

• PRIORITY INTERRUPT HANDLING WITH UP TO 16 PRIORITY LEVELS 

• FAST DIRECT MEMORY ACCESS AT MEMORY SPEEDS 

• 16-BIT 3-STATE BIDIRECTIONAL INFORMATION BUS 

• FLEXIBLE OPERATOR CONSOLE CONTROL USING ONLY FOUR LINES 

• POWERFUL, WIDELY USED INSTRUCTION SET 

• MULTIFUNCTION INSTRUCTIONS FOR EFFICIENT MEMORY USAGE 

• FOUR CLASSES OF INSTRUCTIONS; TOTAL OF 2192 DIFFERENT INSTRUCTIONS 

• EIGHT ADDRESSING MODES, 32K 16-BIT WORDS (64K BYTES) ADDRESSING RANGE 

• 5 V POWER SUPPLY 

• TTL INPUTS AND OUTPUTS 

• TYPICAL 1 W POWER DISSIPATION 

• FULL MILITARY TEMPERATURE RANGE VERSION 

• SINGLE-CLOCK STATIC OPERATION, ON-CHIP OSCILLATOR, DC TO 12 MHz 
CLOCK RATE 

• COMPATIBLE HIGH SPEED MEMORIES AVAILABLE (93481/93483) 

• TOTAL SOFTWARE WITH FIRE^“ SOFTWARE PACKAGE 


SYSTEM DIAGRAM 


CONNECTION DIAGRAM 
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Fig. 1 9440 MICROFLAME CPU Block Diagram 


9440 ARCHITECTURE (Figure 1) 

The 9440 single-chip 16-bit bipolar processor, packaged in a 40-pin DIP, is implemented using 
Fairchild’s Isoplanar Integrated Injection Logic technology (|3l/"). Though structurally different 
from the CPUs of the NOVA line of minicomputers, the 9440, as a microprocessor, offers 
comparable performance and executes the same instruction set. 

The processor is a stored program machine using homogeneous external memory, i.e., instruc- 
tions and data are stored in the same memory. Although the processor handles 16 bits of 
information, only 15 bits are used for addressing the memory. Thus, the intrinsic memory capacity 
of a 9440 system is 32,768 16-bit words. 

The 9440 consists of a collection of data paths and all the necessary control circuitry. It governs 
peripheral I/O equipment, performs the arithmetic, logic and data handling operations and 
sequences the program. 

Data Paths — The data path portion includes a bank of four 16-bit general-purpose registers 
(accumulators AC0-AC3), two multiplexers, an ALU, and four 16-bit special registers — scratch 
register, bus register, instruction register and program counter. Internal data flows between the 
various registers via 4-bit-wide data paths. 
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The accumulators store the operands required for all arithmetic/logic operations. Accumulators 
AC2 and AC3 are also used as index registers and AC3 serves as the subroutine linkage register as 
well. All input-output data transfers take place through the accumulators; however, a word in a 
memory location may be incremented or decremented without accumulator participation. Data can 
be moved in either direction between the memory and any accumulator. 

The destination and source multiplexers are connected to all four accumulators and select source 
and destination registers for each operation. The multiplexers also receive other inputs from the 
bus and instruction registers, which permit the ALU to be used for effective-address calculations 
and other purposes. 

The ALU is four bits wide and operates on two 16-bit words in four consecutive steps, taking one4- 
bit nibble per step. By adding the associated Carry bit to the 16-bit result from the ALU, a 17-bit 
word is formed which may be rotated either left or right. 

Data from the ALU to the destination accumulator is held in the scratch register for one cycle. The 
bus register is connected to the bidirectional information bus and can either supply or receive 16 
bits of data in parallel. The instruction register is loaded with 16 bits in parallel, directly from the 
information bus during an instruction-fetch operation. The 15-bit program counter determines the 
sequence in which instructions are executed. It is incremented to take instructions from consecu- 
tive locations and the instruction sequence can be altered at any time by changing the PC contents 
(jump-class instruction) or by incrementing PC twice (skip-class instruction). 

Control — Control signals are supplied to the data path by the internal mask-programmed logic 
arrray (PLA). For each of 72 different data-path operations, there is a 24-bit output word in the PLA 
selected according to the combination of 19 input lines. These are defined \n Figure 2. 

The 9440 operates with an on-chip oscillator when a crystal is tied between CP and XTL or it can be 
driven by an external oscillator via the CP inp ut. T he on-chip clock logic circuit generates the 
internal clock signal, a synchronization signal (SYN), and several other timing pulses. 

A macro-instruction in the 9440 consists of several microcycles, each with a corresponding one-of- 
16 sequence-control state. Each microcycle consists of several phases, or nanocycles, four of 
which are devoted to controlling the data-path circuitry. During each of these phases, the data path 
circuitry operates on a 4-bit nibble out of the 16 bits of the operands and clocks its various registers 
at half the oscillator rate. Another phase provides the time delay required for a new output word of 
the PLA to become valid after the PLA inputs are changed. 

The bus register and the instruction register are loaded from the information bus at different times 
during the execution cycle. 



NEXT STATE ALU. AC & MUX BUS REG INST REG PC MEMORY 10 

SEQUENCE CONTROL CONTROL CONTROL CONTROL CONTROL CONTROL 


DATA PATH CONTROL 


Fig. 2 Programmed Logic Array 
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Vcc = PIN 31 
IINJ = PIN 12 
GND = PIN 10 
GND = PIN 30 

Fig. 3 Logic Symboi 


9440 SIGNAL DESCRI^IONS (Figure 3) 

information Bus — IBo-IBis (Inputs/Outputs) — The 16-bit bidirectional 3-state information bus is 
used to transfer address, data and instruction information between the processor and main 
memory, and to transfer data and control information to and from I/O devices. A LOW level defines 
a binary ‘1’. 

Status Lines — RUN, CARRY, INT ON — These lines are used to convey the status information of 
the processor mainly for display on an operator console. 

RUN (Output) — A HIGH level on this line indicates that the 9440 is not in the WAIT state and is 
executing instructions or performing console operations. 

CARRY (Output) — Shows the current status of the 9440 Carry flip-flop. A HIGH level is a 
binary ‘1’. 

INT ON (Output) — Shows the state of the 9440 Interrupt Enable flip-flop. A HIGH level indi- 
cates that the 9440 is enabled to accept interrupts. 

Operator Console Control — C 0 -C 3 , MR — Using the operator console, a special I/O device, the 
operator controls 9440 operation via the four C lines and the Master Reset line. 

C 0 -C 3 (Inputs) — The various console operations are coded on the Control lines as shown 
below. These lines must be active long enough for the 9440 to respond to the command and 
indicated by RUN going to the high state, and should be disabled immediately thereafter. 

MR (Input) — When a LOW level is applied to Master Reset, the 9440 halts immediately and goes 
to a wait state. All internal registers are unaffected. The Interrupt-Enable flip-flop is cleared. 


Input/Output Control — O 0 -O 1 , INT REQ, DCH REQ — I/O devices communicate with the 9440 
through the common information bus under either program or interrupt control. Also, high-speed 
devices can gain access to main memory via the data channel (DMA mode). 

Oo, Oi (Outputs) — To avoid conflicts on the information bus, the I/O devices are sent syn- 
chonization signals. A code, defining one of four f unctio ns, is conveyed to each I/O device 
over Oo and O 1 , which are valid before and during SYN. 
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INT REQ (Input) — The I/O devices can interrupt normal program flow by activating the 
Interrupt Request input. The 9440 recognizes an interrupt request at the end of the current 
instruction provided its Interrupt-Enable flip-flop is set. 

DCH REQ (Input) —The I/O devices can gain direct access to the main memory by activating 
the Data Channel Request input. Af^r ^e device is granted data channel access, it can 
control memory operation using the M 0 -M 2 lines. 

Of the f(^ functions which can interrupt the normal fl ow if instruction exe cution, MASTER 
RESET (MR) is the highest priority, followed in order by DCH REQ, INT REQ and the Console 
HALT Command. 

Memory Control — M 0 -M 2 , MBS^— JThe processor controls the main memory via the three open- 
collector Memory Con trol line s (M 0 -M 2 ) and synchronizes itself to the memory cycle time indicated 
by the Memory-Busy (MBSY) Signal. 

Mo (Input/Output) — A LOW level on Mo indicates a memory Read operation. 

Ml (Input/Output) — A LOW level on Mi indicates a memory Write operation. 

M 2 (Input/Output) — A LOW level on M 2 indicates th at the memory address register must be 
loaded on or before the HIGH-to-LOW transition of SYN. 

During DMA operation, the 9440 is not driving the N^ines. An external device can control 
memory by applying a LOW level on the appropriate M line. 


MBSY (Input) — A LOW level on MB SY indicates a memory operation is in progress. When the 
9440 starts a me mory cycle , MBSY must be (HIGH. If it is LOW, the processor clock logic will 
defer putting out S YN u ntil MBSY becomes HIGH. For LD MAR or Write memory operations, 
the 9440 activates SYN and t hen w aits for MBSY to respond with a LOW level. For a Read 
operation, the 9440 waits for MBSY to go LOW and back HIGH before it proceeds. 

Timing -CP, XTL, CLK OUT, S^- 

CP ( I nput ) — The 9440 can operate with an on-chip oscillator when a crystal is tied between CP 
and XTL or it can operate from an external clock (CP). 

XTL (Input) — The XTL input is used only when operating with a crystal. 

CLK OUT (Output) — The internal oscillator is available to the outside world on CLK OUT. 

SYN (Output) — SYN is an active LOW synchronization signal for memory and I/O devices. It is 
activated once for each processor microcycle. 

Power— Vcc, Iinj. GND 

Vcc requires 5 V, Iinj requires 300 mA current source at 1.0 V. 
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Fig. 4 9440 Microftame System 


9440 SYSTEM 

The 9440 CPU is a powerful machine that acts as the heart of a minicomputer-class microproces- 
sor. However, to maximize performance, any CPU must be surrounded by support devices. A per- 
fectly matched system can be built as shown in Figure 4. 

Here, in addition to the 9440 CPU, the system contains the 9441 Memory Control Unit, the 9442 In- 
put/Output Control Unit, the Special Functions Unit and an array of 93481 or 93483 I3L dynamic 
memories as follows: 

9441 Memory Control Unit contains a 15 bit memory address register, refresh address counter 
and a 7-bit address multiplexer. It provides the timing and control signals to operate the |3L 
dynamic memory (93481, 93483) for read, write, refresh and DMA operations. 

9442 Input/Output Control Unit responds to I/O instructions and generates the timing and con- 
trol signals for 9440 peripheral devices. 

93481 4K |3L bipolar dynamic memory. Single 5 V supply, 100 ns performance, compatible 
semiconductor memory. 

93483 16K |3L bipolar dynamic memory. Single 5 V supply, 100 ns performance, compatible 
semiconductor memory. 
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NO 

INSTRUCTION 

OR 

OPERATION 

1 

Jump 

2 

Jump Indirect 

3 

Jump to Subroutine 

4 

JSR Indirect 

5 

Increment ahd Skip if Zero 

6 

ISZ Indirect 

7 

Decrement and Skip if Zero 

8 

DSZ Indirect 

9 

Load Accumulator 

10 

LDA Indirect 

11 

Store Accumulator 

12 

STA Indirect 

13 

Complement 

14 

Negate 

15 

Move 

16 

Increment 

17 

Add Complement 

18 

Subtract 


20 

AND 

21 

ALU with Skip 

22 

I/O Data 1n 

23 

I/O Data Out 

24 

Skip on Busy or Done 

25 

Interrupt 

26 

Data Channel 

27 

Wait 

28 

Examine Accumulator 

29 

Deposit Accumulator 

30 

Load PC 

31 

Examine Memory 

32 

Examine Next 

33 

Deposit Memory 

34 

Deposit Next 

35 

Continue 

*e.g 

No. 6, ISZ Indirect; 

1st cycle — READ 

2nd cycle — WRITE 

3rd cycle — READ 

4th cycle — WRITE 

5th cycle — FETCH 
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Fig. 5 Fetch Cycle 
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RUN, DCH REQ, INT RED, CARRY, INT ON 
unaffected during this cycle. 


Fig. 6 Read Cycle 
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NOTES: 

1. The Information Bus is driven as a result of the previous cycle. 

2. The Fetch and Read cycles will be stretched out for slower memories. 

3. Applies to console operation using this cycle type. 

4. When the previous cycle was an I/O IN or I/O OUT cycle. 

5. For a CONTINUE operation (#35 in the "9440 Instruction Execution” table on page 18). 

6. For a LOAD PC, EXAMINE MEMORY or EXAMINE NEXT operations (#30, 31, 32 in the “9440 Instruction Execution” table on page 18). 

7. The Information B us is dr iven as a result of the previous cycle. 

8. The 9440 waits for MBSY to go LOW. By holding MBSY HIGH, the user may idle the processor. 

9. For DEPOSIT MEMORY or DEPOSIT NEXT operations (#33, 34 in the “9440 Instruction Execution” table on page 18). 

10. For EXAMINE ACCUMULATOR or DEPOSIT ACCUMULATOR operations (#28, 29 in the “9440 Instruction Execution” table on page 18). 









RUN, DCH REQ, INT REQ, CARRY, INT ON 
unaffected during this cycle. 

Fig. 7 Write Cycle 


I PLA 


SQ^EGZi 



DCH REQ, INT REQ, CARRY, INT ON 
unaffected during this cycle. 

Fig. 8 Load Memory Address Register Cycle 
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9440 INSTRUCTIONS 


0 1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 



I I 


Memory Reference instructions without register are used for branching(JMP, JSR) without involving accumulators. These 
instructions are also used for modifying memory (ISZ, DSZ). Memory Reference instructions with register are used to move 
16-bit words between the memory and the accumulators. 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 



Arithmetic/Logic instructions perform arithmetic (ADD, ADC, INC, NEC, SUB) or Boolean (AND, COM, MOV) operations 
on the contents of two registers. The result of each operation together with the Carry bit can be rotated and tested for skip 
conditions as part of the same arithmetic/logic instruction; loading in the destination register is optional. 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 



Input/Output instructions move data between the 9440 accumulators and three buffers in the peripheral device interface. 
These instructions also perform control functions in the I/O device and test the status flags in both the peripheral circuitry 
and the central processor. 
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FAtRCHiLD INTEGRATED REAL-TIME EXECUTIVE (FIRE) 
SOFTWARE 

The instruction set resident in the 9440 MICROFLAME CPU 
will be familiar to those who have had experience with the 
NOVA instruction set: It consists of 2192 different instruc- 
tions divided into four convenient classes — Memory Refer- 
ence with or without register. Arithmetic/Logic, and Input- 
Output 

A comprehensive FIRE software system has been developed 
to thoroughly support the MICROFLAME-based products in 
a variety of applications. It includes programs that range 
from the simplest bootstrap and binary loaders(FIRE-LOADi 
to the most sophisticated FIRE-FORTRAN and FIRE-IDOS. 
Also, a cross macro-assembler, a cross linking loader and a 
cross simulator debugger are available on a worldwide time- 
sharing basis for program development 

The basic software package. FIRE 1, includes FIRE-DIAG- 
NOSTICS, FIRE-LOAD bootstrap and binary loaders and 
FIREBUG interactive assembler, debugger and editor. FIRE- 
DIAGNOSTICS programs, for trouble-shooting the FIRE 
family of products, consist of a Toggle-In Memory Address 
test and Memory TesterlFIRE-TOGGLE), an Instruction Tim- 
er iFIRE-TIMERi, a System Exerciser(FIRE-EX), and Memory 
Diagnostic‘(FIRE-MEM). 

FIRE-TOGGLE 

The Toggle-In Memory Address test and the Memory Tester 
programs are each short enough (approximately 10 words) to 
enter via the console switches. The Memory Address test 
program tests the memory addressing by writing into the 
memory locations and reading each location on a second 
pass. The Memory Tester program performs a non-destruc- 
tive memory test; that is, the’original content of each word is 
restored after testing that the word may be written into the 
memory and read back. 

These tests are normally used for two reasons. Firstly, they 
give a measure of confidence that the CPU and memory 
work. In this sense, they are useful for verifying that the 
system is functional after, for instance, swapping memory 
boards. Secondly, if the system fails, therefore precluding 
the loading of more advanced diagnostics, these tests can 
help to identify which device is at fault, the CPU, the memory 
or the I/O. 

FIRE- TIMER 

The FfRE-TIMER program is used to determine the instruc- 
tion execution times. It uses the I/O terminal device as the 
standard with which to measure the times and to report the 
results. The instruction timer is most useful for detecting 
clock drift and for demonstration purposes. 

FIRE-EX 

The FIRE-EX System Exerciser program is the primary tool 
for testing and debugging the CPU, I/O terminal device (TTI 
and TTO), and high-speed paper tape reader and punch (PTR 
and PTP). In addition, most memory faults should be detec- 
ted. The program performs and exhaustive test of the CPU’s 
ability to perform all non-I/O instructions, then executes 
detailed tests on memory and each I/O device, and finally 
tests all I/O devices and memory simultaneously. Using the 
console switches, the operator determines the I/O devices to 
be tested and the testing sequences to be performed. 



FIRE-MEM 

The FIRE-MEM Memory Diagnostic program is designed to 
thoroughly test the system main memory. The tests per- 
formed are the T rue/Complement Address test, the Checker- 
board Test, the Walking Well test, and the Ping-Pong test. 
The console switches are used to select the tests to be 
performed and to control typing of error messages. The 
FIRE-MEM program moves around in the memory to test 
each area completely. 

FIRE-LOAD 

The FIRE-LOAD Bootstrap and Binary Loader program is 
used to load data from paper tapes into the memory in 
absolute binary format. Each record from the tape is read into 
a buffer and checksum checked before any data are stored. 
This prevents data from being stored in the wrong place due 
to a read error on the address word. 

FIREBUG 

The FIREBUG Interactive Entry and Debugging program 
acts as a position-independent, stand-alone mini executive 
that is available on various media, including PROMs. With the 
PROM version of FIREBUG, the MICROFLAME-based sys- 
tem can be controlled without the usual operator console. 
FIREBUG is used to enter, modify, list, punch, load, assem- 
ble, disassemble, debug, and monitor symbolic assembly 
language programs. Debugging and monitoring of programs 
is greatly aided by the program’s powerful multiple break- 
points and trace capabilities. The FIREBUG program is posi- 
tion-independent and can be moved to any available location 
after loading in main memory. All FIREBUG program opera- 
tions can be performed from the terminal keyboard. Once 
FIREBUG software is loaded into the system, the computer 
console is no longer required. One can start and stop pro- 
gram execution, examine and modify all registers and mem- 
ory locations without resort to front panel switches. 

ADDITIONAl^FIRE PROGRAMS 

Other components of the FIRE software package include an 
advanced debugger (FIRE-SYMBUG), a text editor (FIRE- 
EDIT), an extended BASIC language interpreter (FIRE- 
BASIC), a macro-assembler (FIRE-MACRO) with relocatable 
loader (FIRE-RELOAD), an extended ANSII-77 FORTRAN IV 
compiler (FIRE-FORTRAN), a floppy-disk operating system 
(FIRE-FDOS), an interactive disk operating system (FIRE- 
IDOS) and the companion program libraries (FIRE-LIBE). 
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FIRE COMPUTERS 

To capitalize on the FIRE family’s distinctive characteristics, 
a set of computer boards has been developed to meet a broad 
range of data-processing requirements for immediate appli- 
cation in users’ systems: 

• SPARK-16 for small, low-cost memory requirements 

• BLAZE-16 with NOVA 3 capabilities for large, high-per- 
formance requirements. 

Instruction execution times are given in Table 1 for both the 
FIRE family and the NOVA computers. 

SPARK-16 Microcomputer Board (Figure 14) 

SPARK-16 is a double-sided 8" x 10" pc board designed as a 
vehicle for evaluating the 9440 MICROFLAME CPU. It may 
also be used as a stand-alone microcomputer for Applica- 
tions that require small amounts of memory. It includes the 
following: 

• 16-bit 9440 MICROFLAME CPU 

• 4K words of bipolar dynamic RAM (93481s) 

• 2K words of autoload PROM (loaded with the FIREBUG 
Autoload program) 

• Memory control with DMA capability 

• Logic for a serial port — current loop (TTY) or RS232C 
interface 

f 100-pin edge connector with the 9440 bus 

• Connector for TTY/RS232C 

• Control switches and display (Autoload, Continue, Halt, 
Reset). 

SPARK-16 requires only a single 5 V, 4.5 A supply and a TTY 
or CRT terminal. When the Reset and Autoload switches are 
activated, FIREBUG provides a system ready to accept com- 
mands interactively from the terminal. Similar PROM resi- 
dent programs, such as BABY BASIC, will be available as 
optional replacements for FIREBUG PROMs. 



BLAZE-16 Minicomputer Board Set (Figure 15) 

BLAZE-16 is a 16-bit microprogrammed minicomputer, im- 
plemented with the Macrologic bit-slice microprocessor set. 
It is compatible with the NOVA 3, as well as the 9440 MICRO- 
FLAME microprocessor, and executes the same instruction 
set. Implemented on two 15" x 15" pc boards, BLAZE-16 
includes the subsystems listed on page 13. 

Board 1 — BLAZE-1 6/C 

• Macrologic microprogrammed CPU 

• Merqory control logic 

• A 16K word memory array (using 93481 4K x 1 RAMs) 

• Memory parity logic 

• Memory mapping logic (up to 256K words addressing) 

• Autoload logic and FIREBUG PROMs 

• Input/Output bus converter 

Board 2 — BLAZE-1 6/M 

• A 16K word memory array (using 93481 4K x 1 RAMs) 

• TTY/RS232C interface logic 

• High-speed paper tape reader/punch interface logic 

• Real-time clock. 

The BLAZE-16 CPU can essentially be divided into two major 
parts — a 16-bit-wide data path and a microprogram control. 
The data path consists of four 9405A arithmetic logic register 
stacks, each with eight registers/accumulators, and four 
9404 data path switches. A 9408 I3L microprogram sequencer 
controls the 1024-word by 48-bit microprogram, which re- 
sides in twelve 1024 x 4 ROMs. In addition to the basic FIRE 
instruction set, the BLAZE-16 microprogram handles the 
multiply and divide instructions and the stack handling oper- 
ations. It includes a self-test routine and 15 operator-console 
routines. About 70% of the microprogram memory is free for 
user microprogramming and future instruction-set expan- 
sion. BLAZE-16 operates in a pipeline mode with a 200 ns 
microcycle. A 16-bit-wide bidirectional bus, common to all 
peripheral devices as is that of the 9440-based system, trans- 
fers both addresses and data between the CPU and main 
memory. The memory arrays are designed to accommodate 
the 93483 16K x 1 bipolarRAMs, whichexpands BLAZE-16to 
a 128K-word minicomputer system. 

FOCVS XVI AND THERMOSTAT 

The FOCVS XVI computer box features a 9-slot chassis, 
regulated power supply and a front-panel computer console. 
It is attractively designed for stand-alone use or to fit into a 
standard RETMA rack on chassis slides. The front panel 
console latches and displays the data and address: it has 
control switches for examining the memory and accumulator 
contents, for depositing data and for setting hardware break- 
points. Lights and control switches are also provided for 
examining and debugging the microprogram when FOCVS is 
used with BLAZE-1 6. The chassis accommodates up-to-nine 
standard 15" x 15" pc boards including BLAZE- 16, and the 
NOVA- compatible controller and interface boards. The 
THERMOSTAT is a hand-held console designed for use in 
MICROFLAME- based systems without front-panel console 
control. □ 


FOCVS XVI Computer Box 
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THE HM-6100 MICROPROCESSOR 


GENERAL DESCRIPTION 


The HM-6100 is a single address, fixed 12-bit word 
length microprocessor that emulates the software 
operation of Digital Equipment Corporation’s 
PDP-8/E. It is a monolithic circuit which is con- 
structed using the Harris self -aligned, silicon-gate 
CMOS process. Operation is completely static from 
DC to 8MHz using a single supply (4-1 IV) with 
very low power consumption. The HM-6100 has 
a basic addressing capacity of 4096 12-bit words, 
but with optional hardware it can be extended to 


32K. It performs a 12-bit ADD instruction in 2.5|Li 
sec using a + lOV supply and in 5/isec using a 5V 
supply. An on-chip oscillator requires only an 
external crystal for operation, thereby eliminating 
the need for an external clock generator. All inputs 
and outputs permit simple interfaces to all TTL 
logic families. The HM-6100 is available in 
industrial or military temperature grades as well 
as Hi-Rel MIL-STD-883, Class B screened devices. 


UNIQUE FEATURES 


Unlike most other microprocessors which use 
multiple-byte instructions, the HM-6100 uses 
single- word instructions, affecting higher thru-put 
and shortening program size. Its system organiza- 
tion includes 128 directly addressable global 
registers located in the first page of RAM memory. 


As many as 25 register operations including 
register-register move and operate commands 
allow simple implementation of stack pointers, 
interrupt vectors, auto-indexing, etc. These fea- 
tures and more are summarized below; 


SINGLE-WORD 
INSTRUCTIONS 
Memory referenced instructions 
combine both operation code 
and operand address in a single 
12-bit word. This eliminates 
“immediate” instructions which 
minimizes program size and 
speeds execution. 
RELOCATABLE MEMORY 
ORGANIZATION 
Memory space is divided into 
blocks of 4096 words which are 
subdivided into 32 pages of 128 
words each. Any memory refer- 
ence instruction within a parti- 
cular page specifies an operand 
address that is relative to the 
starting location of that page. 
Pages can be simply relocated 
by specifying a new starting 
address. 




GLOBAL REGISTERS 
The first 128 words of memory 
(page 0) are considered to be 
global registers since they are 
directly accessible from any 
memory location within the 4K 
address field. 

AUTO-INDEXED 

REGISTERS 

Memory locations lOs-lTs func- 
tion as general purpose auto- 
indexed registers if they are 
used to store an indirect 
address. When the CPU fetches 
this address, the contents of the 
register will be incremented and 
maintained. This feature is 
particularly useful in memory 
search routines, data movement, 
data counters and pointers. 
SINGLE- WORD I/O 
TRANSFER 

A single instruction provides 
both I/O device address and 
control to an input-output 
device. The instruction format 
allows 9 bits to be user defined 
to accommodate a number of 
I/O configurations. 


CONTROL PANEL FOR 
SYSTEM DEBUG 
The HM-6100 can support a 
dedicated control panel memory. 
This feature is very useful in 
system debugging as it allows 
direct access to control panel 
monitor programs. Access is 
obtained on an interrupt basis 
by asserting the cont rol panel 
request line (CPREQ). In this 
way, control panel memory may 
occupy the same addressing 
space as the user program, yet 
be “transparent”. The control 
panel request input is a true 
non-maskable interrupt and will 
be acknowledged even if the 
CPU is in the halt state. 
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ARCHITECTURE 


The HM-6100 architecture as shown in Figure 3 
has three programmable 12-bit registers, an arith- 
metic logic unit (ALU) and associated timing and 
control circuitry to provide bus control, CPU 
control, DMA access and interrupt control. 



INTERNAL DESCRIPTION 


ACCUMULATOR/LINK (AC/L) 

The AC is a programmable 12-bit register with 
which arithmetic and logical operations are per- 
formed. It is the source of destination for all 
programmed data transfers. The LINK is a 1-bit 
flip-flop that serves as a high-order extension of 
the AC. 


MQ REGISTER (MQ) 

The MQ is a programmable 12-bit temporary regis- 
ter. The contents of the AC may be transferred to 
the MQ. The MQ can be OR’ed with the AC and 
the result stored in the AC. The contents of the 
AC and MQ may also be exchanged. 

PROGRAM COUNTER ( PC ) 


The PC is a programmable 12-bit register which 
contains the address of the memory location from 
which the next instruction is fetched. Being 12-bits 
wide, the PC defines an address space of 4096 
memory words. However, the PC can be effectively 
extended to address up to 32K memory words by 
using the HD-6102 MEDIC chip. The PC can be 
programmed from an external device to provide 
vectored interrupts. 

MEMORY ADDRESS REGISTER (MAR) 


The MAR is a 12-bit register which contains the 
address of the memory location that is currently 
being accessed. It is also used to control data 
transfers to and from memory and peripherals. 


The ALU performs both arithmetic and logical 


operations such as 2’s complement binary ADD, 
AND, OR and Complement. It can shift left or 
right, rotate or swap bytes. The AC always pro- 
vides one input to the ALU while the second input 
is aiw one of the other rasters. 

INSTRUCTION REGICTER (IR) 

The 12-bit IR contains the instruction that is to be 
executed by the CPU. The IR outputs to the 
Timing and Control Unit for instruction decoding. 
MUL'ftPLEXER 

The 12-bit bidirectional multiplexer handles data, 
address and instruction transfers on the DX bus 
on a time multiplexed basis. 

TIMING AND CONTROL UNIT 

This unit contains all ALU and register transfer 
logic as well as instruction decode circuitry and all 
memory and external device control logic. It also 
provides external timing and control signals to 
simplify CPU communication with peripherals, 
memory and control panel. 

EXTERNAL INTERFACE ^ 

DATA AND ADDRESS BUS (DX) (12) 
Bidirectional multiplexed bus used to communi- 
cate with external memory and I/O devices. 

BUS TIMING (4) 

Used by external logic to decode various time- 
multiplexed events such as read/write operations 
and external addresses from the DX bus. 

SELECT LINES (4) 

Used in conjunction with Bus Timing signals to 
enable main memory, control panel memory, or 
I/O devices. 

CPU CONTROL (3) 

Used to Reset, H alt or si ngle-step the CPU. 
Additionally, the WAIT input allows slow memory 
or I/O devices to be synchronized to the CPU. The 
WAIT input can be used to effectively power 
strobe the CPU. 

INTERRUPT CONTROL (5) 

Used to interrupt normal CPU operation for ser- 
vicing control panel memory, I/O devices, or high 
speed data transfers between external devices 
(^Direct Memory Access interrupt). 

CPU STATUS (4) 

These signals specify the following: 1 ) Direct/ 
Indirect addressing mode; 2) Fetch/Execute status 
of machine cycle; 3) Link status; 4) Run/Halt 
CPU status. 

I/O CONTROL (4) 

Used to control data transfers between the PC or 
AC and external Input-Output devices. 

MEMORY 

ADDRESSING MODES 


The HM-6100 uses a single 12-bit word for fast 
execution times, precision, and optimum software j 
efficiency. All memory referenced instructions have* 
the following object code format : 


o 

■4-' 

o 

3 

■D 

c 

o 

o 

E 

(D 

CO 
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0 

0 

0 

0 

0 

0 

6 

0 

8 

9 

10 

11 


MEMORY 

REFERENCE 

INSTRUCTION 

FORMAT 


- Page Address 

r 1 =Current page address 
L 0= Page 0 address 
r 1 = Indirect Address Mode 
1 0=Direct Address Mode 

- Instruction Op Code 


DIRECT ADDRESSING 

The seven address bits ( 5-11 ) specify one word from 
a 128 word page. The memory page bit (4) specifies 
that word to be either in Page 0 ( Os to 1778 ) or with- 
in the current page of the instruction being 
executed. This allows global access to 128 general 
purpose memory locations in Page 0 (bit 4 = 0), 
in addition to 128 words within the current page 
(bit 4=1). This single instruction scheme requires 
no software overhead which is sometimes required 
in other processors utilizing 2- and 3-byte 
instructions. 

INDIRECT ADDRESSING 

Standard indirect addressing is offered. The CPU 
simply interprets the contents of the memory loca- 
tion that is pointed to by the page address as the 
effective address. A memory reference instruction 
can access an indirect memory address either on 
page 0 or on the current page. 

AUTO-INDEXED, INDIRECT ADDRESSING 
When RAM locations lOs to 178 on page 0 are 
indirectly addressed, their contents are auto- 
incremented and returned. This simplifies sequen- 
tial memory accessing. Data tables can be read 
sequentially by addressing the table through any 
one of these locations. Similarly, data movement 
is made easy by executing an indirect read and 
then an indirect write through any two of these 
locations. 


INPUT-OUTPUT TRANSFER 
INSTRUCTION (lOT) FORMAT 


All I/O transfer instructions have single-word 
formats with an octal OPCODE of six as shown 
below. The remaining nine bits (3-11) are user 
defined to provide device selection and control. 





lOT INSTRUCTION FORMAT 

0 

1 

2 

3 4 5 6 7 8 9 10 11 [ 


1 


0 

1 1 1 ( 1 I I 

DEVICE SELECT AND CONTROL 

1 1 1 1 1 1 1 1 

■ 






The only codes which cannot be used for I/O trans- 
fers are GOOOs to 60078. They are reserved for 
internal processor interrupt control. 

Three types of I/O transfers may be used: 

1 ) Programmed Data Transfers provide a means 
of communicating with relatively slow peripherals 
such as teletypes, cassettes, card readers, CRT 


displays, etc. 2) Interrupt Transfers use the inter- 
rupt system with external hardware to service 
several peripherals on a vectored priority basis. 

Direct Memory Access (DMA) Transfers pro- 
vide a means for transferring high speed data 
between memory and peripherals under external 
control. 

For typical lOT instructions refer to the 
HM-6100 Instruction Set Summary. 

HM-6I00 CPU PINS AND SIGNALS 

The CPU pins 
and signals are 
illustrated in 
Figure 4. The 12- 
bit bidirectional 
bus is shown as 
DXO- DXll with 
DXO being the 
most-significant 
bit. Each pin is 
briefly described 
in Table 1 below: 


TABLE 1. PIN FUNCTION 

LIST 

PIN NAME 

DESCRIPTION 

FUNCTION 

DX0-DX11 

Multiplexed Data and 

Address Bus 

Data and 

Address Bus 

XTA, XTB, XTC 

LXMAR 

External timing output signals 
for decoding bus operations 
Output for latching an address 
into an external device 

Bus Timing 

DEVSEL 

SWSEL 

MEMSEL 

CPSEL 

I/O device select output 

Read select for an input device 
Memory select output 

Control Panel memory select 
output 

Select Lines 

RUN/HLT 

RESET 

WAIT 

CPU Run/Halt input 

CPU Reset input 

CPU input to synchronize slow 
external devices on the bus 

CPU Control 

DMAREQ 

DM AG NT 

INTREQ 

INTGNT 

CPREQ 

DMA request input 

DMA grant output, bus is 
floated 

I/O interrupt request 
input 

Interrupt grant output 

Interrupt request for Control 
Panel memory access 

Interrupt Control 

1 FETCH 

DATAF 

LINK 

Signifies an instruction fetch 
cycle 

Signifies the execute phase for 
indirect addressing 
Accumulator extension bit 

CPU Status 

RUN 

CPU Run/Halt status 


CO ^ 

C2 si^ 

Externally controlled inputs 
which define transfer opera- 
tions between I/O devices, and 
the AC or PC 

I/O Control 

OSC OUT 

OSC IN 

VCC, GND 

Crystal or external clock input 
Crystal or external clock input 
Power supply inputs 

Power and Clock 
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HM-6100 SPECIFICATIONS 


Harris thoroughly tests all of its microprocessor 
products at various operating frequencies and 
supply voltages. The HM-6100 parameters shown 
below are specified at room temperature, 


DC CHARACTERISTICS (TA= + 25°C ) 


TA = + 25°C, only. For complete specifications 
over the military and industrial temperature 
ranges contact your nearest Harris representative 
for data sheets. 




PARAMETER 

SYMBOL 

Input Voltage 


Logical “1” 

VIH 

Logical “0” 

VIL 

Input Leakage 

ML 

Output Voltage 


Logical “1” 

VOH 

Logical “0” 

VOL 

Supply Current 

ICC 



0<VIN<VCC 


IOH=0 

IOL=0 


At operating 
freq. (fmax) 


HM-6100A 

VCC=+10V 

MIN 

MAX 

70%VCC 

20%VCC 

-1.0 

+^.0 

VCC-0.01 

1 

+.01 


HM-6100 

VCC=-H5V 



HM-6100C 

VCC=-^5V 

MIN 

MAX 

70%VCC 

0.8 

-10 

+ 10 

VCC-0.01 

+.01 


UNITS 


AC CHARACTERISTICS (TA= +25°C) 



PARAMETER 


Crystal Frequency 
Major State Time 
LXMAR Pulse Width 


Address Setup Time 
Address Hold Time 
Access Time From 
LXMAR 


Output Enable Time 
Read Pulse Width 
Write Pulse Width 


Data Setup Time 
Data Hold Time 


DEVSEL Write Plus 
Width 

DEVSEL Enable Time 
DEVSEL Data Setup 
Time 

DEVSEL Data Hold 
Time 


SYMBOL 


fMAX 

TS 

TL 


UNITS 








TYPE 


Memory Referenced 


Register Operate 


Input-Output 


For a complete listing of the instruction 
set see Instruction Set Summary. 


NUMBER OF 
STATES 

EXECUTION 

TIME(mS) 

(AVERAGE) 

6100A 

6100 

6100C 

15 ! 

3.75 

7.50 

9.00 

10 

2.50 

5.00 

6.00 

17 

4.25 

8.50 

10.20 
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STATIC TIMING 


The following illustrates the timing of the CPU shows the timing of the CPU when it is single- 
when its operating frequency is low enough that clocked, 
propagation delays can be ignored. It effectively 



The dynamic or high frequency timing illustrates the interface requirements for memory and I/O 
the propagation delays at specified operating devices on the bus. 

frequencies. ( Refer to specifications. ) It defines 
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PRODUCT OVERVIEW 


2 


MINIMUM SYSTEM 



4K RAM SYSTEM 



The Harris 12-bit CMOS 
microcomputer cpmponents 
have been optimized for low 
operating power, wide operat- 
ing voltage range, high operat- 
ing speed and direct compati- 
bility with the HM-6100 micro- 
processor bus. For example, the 
minimum system shown in 
Figure 1 consists of only four 
packages, yet offers 64 X 12 
random access memory ( RAM ), 
1024 X 12 read only memory 
( ROM ) and a 20-bit parallel 
I/O port. Using higher density 


CMOS memories, a complete 
4K RAM system can be built 
with only twelve HM-6543s as 
shown in Figure 2. For larger 
system capability, the HD-6102 
extends the address field of the 
HM-6100 CPU to 32K. Harris 
also offers a complete line of 
high speed CMOS Bus Drivers 
for increasing system drive 
capabihty as well as a diversi- 
fied line of CMOS communi- 
cations products. These and 
other CMOS microcomputer 
products are summarized below. 


MINIMUM CMOS SYSTEM 
□ HM-6100— Low Power 12-bit 
CPU 

D HM-6512 — 64 X 12 Static 


RAM 


□ HM-6312-1024 X 12 Static 
ROM 

□ HD-6103— Parallel Input- 
Output Port 


MEMORY 


CMOS 

□ HM-6561-256X4 

□ HM-6562-256X4 

□ HM-651 1-64X12 

□ HM-6512-64X12 

□ HM-6518-1024X1 

□ HM-6508-1024X1 

□ HM-6504-4096X1 

□ HM-6533-1024X4 

□ HM-6543-4096 X 1 


Static 

RAMs 


□ HM-6661-256X4 

□ HM-6611-256X4 


□ HM-6312 -1024X12— 


Static 

PROMs 

Static 

ROM 


CMOS INPUT-OUTPUT 
PRODUCTS 

□ HD-6101 — Peripheral 
Interface Element (PIE) 

□ HD-6102— Memory 


Extension/DMA/Interval 
Timer/Controller (MEDIC) 
□ HD-6103— Parallel Input- 
Output Port (PIO) 


CMOS COMMUNICATIONS 

PRODUCTS 

□ HD-6402— Universal 
Asynchronous Receiver/ 
Transmitter (UART) 

□ HD-6405/4702— Program- 
able Bit Rate Generator 

□ HD-15530/15531- 
Manchester Encoder/ 
Decoder 

CMOS BUS DRIVER GROUP 

□ HD-6431— Hex Three- State 
Latched Bus Driver 

□ HD-6432— Hex Three- State 
Bidirectional Bus Driver 

□ HD-6433— Quad Three-State 
Bus Separator/Driver 

□ HD-6440— One-of -eight 
Latched Decoder- Driver 

□ HD-6495— Hex Three-State 
Buffer Driver 
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MICROPROCESSOR 


SUPPORT SYSTEMS 


Harris supports its microprocessor-based systems 
through an extensive variety of proven PDP-8 
software and development systems. The latest 
PDP-8 development system, the DECstation 78, 
incorporates LSI technology to reduce size, weight 
and cost of first generation PDP-8s. It supports 


a number of peripherals including dual floppy 
disks, high speed printers, MODEMs, etc. 

For machine language programming and proto- 
typing of the HM-6100 system, Harris offers an 
inexpensive fully assembled, single board micro- 
computer with interactive keyboard and display. 


DECstation 78 DEVELOPMENT SYSTEM 


o 

D 

TJ 

C 

o 

Q 

E 

(D 

CO 

CO 

‘d 

k- 

CO 

X 



The DECstation 78 is recommended for full soft- 
ware support and can be purchased from Harris 
with a service contract agreement from DEC. It 
is a fully integrated, compact, inexpensive mini- 
computer and display system that offers all the 
best features of the PDP-8 and more. Some of its 
features are: 

OS/78 OPERATING SYSTEM 
Supports a number of high-level programming 
languages such as BASIC and FORTRAN IV, 
and provides a comprehensive set of software tools 
and utility programs. 

DISPLAY AND MINICOMPUTER SYSTEM 

Consists of a single compact unit, housing both 
the 6100-based microcomputer and CRT terminal 
for maximum prcxiessing capability at minimum 
cost. (See photograph) 

FLOPPY DISK UNIT 

Includes two drives, a microprogrammed con- 
troller module and a READ/WRITE electronics 
module and is capable of storing 128,128 12-bit 
words per drive in industry standard format. 
ASYNCHRONOUS COMMUNICATIONS 
INTERFACE 

Two serial EIA RS-232C asynchronous interface 
ports are suitable for primary and secondary com- 
munications applications. 

PARALLEL I/O PORT 

Supports printers and custom interfaces and pro- 
vides bidirectional 12-bit transfers at rates up to 
15K words per second. 

ELECTRONIC PROGRAM INJECTION PORT 
Provides high-speed program loading under the 
control of a pre-programmed ROM unit — an inex- 
pensive way of customizing the DECstation 78 
for use in fixed function environments. 

The DECstation 78 is a full capability minicom- 
puter system designed for easy user installation. 

It requires no special wiring or electronic expertise 
to assemble. 
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MICRO- 12 CMOS MICROCOMPUTER SYSTEM 


The Harris MICRO- 12 ( HB-61000) is a fully 
assembled and tested all CMOS single board 12-bit 
microcomputer. ( See photograph) It consists of 
the following: 

□ ROM Monitor ( IK x 12 ) 

□ 256 Word RAM Memory —expandable to IK 

□ Allocated breadboard space 

□ 16-key Keyboard 

□ 8-digit LED Display 

□ TTY/Cassette Interface 

□ RS-232 Interface 

The ROM Monitor program uses a 1024 X 12 
CMOS ROM (HM-6312) for system monitoring 
and display control. It does not occupy any of the 
user RAM memory space, since it resides in 
control panel memory. The ROM Monitor supports 
the following commands: 

MONITOR COMMANDS 

□ Examine— Displays the contents of a selected 
memory location 

□ Deposit— Alters the contents of a selected 
memory location 

□ Register-Examine— Displays PC, AC, MQ and 
Link 

□ Next — Increments PC 

□ Execute — Starts user program 

□ Single Cycle— Executes a single instruction 

□ Clear— Clears AC, MQ and Link and sets PC 
to 77778 

□ Function— Sets keyboard for function 
commands 


FUNCTION COMMANDS 

□ Binary Load— Loads user program in binary 
format from TTY or Tape Cassette 

□ Binary Punch —Outputs user program in 
binary format to TTY or Tape Cassette 

□ Octal Listing— Prints user program to TTY 

□ Breakpoint Set— Sets four independent 
breakpoints 

The MICRO- 12 is supplied complete with a docu- 
mentation package consisting of details on using 
the system, theory of operation, circuit diagrams 
and a listing of the ROM Monitor program. 



SUPPORT SOFTWARE 


PAL 8 (ABSOLUTE ASSEMBLER) 

An 8K, two pass assembler designed to run under 
the OS/78 operating systems. It accepts source 
files in PAL language and generates absolute 
binary files. 

MACREL (RELOCATABLE ASSEMBLER) 

A macro-assembler that produces relocatable 
program sections. Ideal for large system usage to 
reduce software development time. 

FOPAL III (CROSS ASSEMBLER) 

A cross assembler written in standard FORTRAN. 
It is functionally identical to the PDP-8/E PAL III 
Assembler, supplied with the Extended Software 
Package. Call factory for more information. 


DECUS (DIGITAL EQUIPMENT COMPUTER 
USERS SOCIETY) 

Provides a vehicle through which HM-6100 users 
can exchange ideas and information. This organi- 
zation makes readily available an extensive library 
of proven user programs which in many cases can 
reduce your development efforts. 
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HD-4702/6405 

CMOS PROGRAMMABLE 
BIT RATE GENERATOR 


Features 


Pinout 



• HD-4702 - PROVIDES 13 COMMONLY USED BIT RATES 

• HD-6405 - PROVIDES 15 COMMONLY USED BIT RATES 

• USES A 2.4576MHz CRYSTAL/INPUT FOR STANDARD FREQUENCY 
OUTPUT (16 TIMES BIT RATE) 

• TTL COMPATIBLE - OUTPUT WILL SINK 1.6mA 

• LOW POWER DISSIPATION HD-6405 4.0mW TYP. @ 2.4576MHz 

HD-4702 4.5mW TYP. @ 2.4576MHz 

• CONFORMS TO EIA RS-404 

• ONE HD-4702 OR HD-6405 CONTROLS UP TO EIGHT TRANSMISSION 
CHANNELS 

• INITIALIZATION CIRCUIT FACILITATES DIAGNOSTIC FAULT 
ISOLATION 

• ON-CHIP INPUT PULL-UP CIRCUIT -HD-4702 ONLY 


Description 


The HD-4702/6405 Bit Rate Generator provides the necessary clock sign- 
als for digital data transmission systems, such as DART. It generates 
13(HD-4702) or 15(HD-6405) commonly used bit rates using an on-chip 
crystal oscillator or an external input. For conventional operation genera- 
ting 16 output clock pulses per bit period, the input clock frequency 
must be 2.4576MHz (i.e. 9600 Baud x 16 x 16, since there is an internal 
■f16 prescaier). A lower input frequency will result in a proportionally 
lower output frequency. 

The HD-4702/6405 can provide multi-channel operation with a mini- 
mum of external logic by having the clock frequency CO and the -i -8 pre- 
scaler outputs Qq, Qi, 02 available externally. All signals have a 50% 
duty cycle except 1800 Baud and 2000 Baud which has less than 0.39% 
distortion and 3600 Baud which has less than 0.78% distortion. 

The four rate select inputs (S 0 -S 3 ) select which bit rate is at the output 
(Z). The table lists select code and output bit rate. Two of the 16 for the 
HD-4702 and one of the 16 for the HD-6405 do not select an internally 
generated frequency, but select an input into which the user can feed 
either a different frequency, or a static level (High or Low) to generate 
"ZERO BAUD". 


Qo 

SE 

1 

16 

P vdd 

Qi 

<1 

2 

15 

^ IM 

Q2 

<I 

3 

14 

>so 

ECP 


4 

13 

>S1 

CP 

4 

5 

12 

>S2 

Ox 

< 

6 

11 

>S3 

IX 

4 

7 

10 

J>Z 

Vss 


8 

9 

IbCO 



PIN NAMES 

_CP 

External Clock Input 

ECP 

External Clock Enable 


Input (Active Low) 

IX 

Crystal Input 

IM 

Multiplexed Input 

So -S3 

Rate Select Inputs 

CO 

Clock Output 

OX 

Crystal Drive Output 

Qo - 02 

Scan Counter Outputs 

Z 

Bit Rate Output 


Truth Tables 


TABLE 1 

CLOCK MODES AND INITIALIZATION 


•x 

EcP 

Q 

— 

OPERATION 

TUT 

H 

L 

Clocked from ly 

X 

L 

rLTL 

Clocked from CP 

X 

H 

H 

Continuous Reset 

X 

L 

rr. 

Reset During 1*^ CP = HIGH Time 


NOTE: Actual output frequency is 16 times the 
irtdicated Output Rate, assuming a clock 
frequency of 2.4576MHz. 


H = HIGH Level 
L = LOW Level 
X = Don't care 

J L = 1** HIGH Level Clock Pulse 
after EcP goes LOW 
Sin = Clock Pulse 


TABLE 2 

TRUTH TABLE FOR RATE SELECT INPUTS 


The bit rate most commonly used in modern data terminals (110, 150, 
300, 1200, 2400 Baud) require that no more than one input be grounded 
for the HD-4702, which is easily achieved with a single, 5 -position switch. 

The HD-4702/6405 has an initialization circuit which generates a common 
master reset for all flip-flops. This signal is derived from a digitahdiffer- 
entiator that senses the first high level on the CP input after the Eqp in- 
put goes low. When Eqp is high, selecting the crystal input, CP must be 
low. A high level on CP would apply a continuous reset. 

For the HD-4702, all inputs except lx have on-chip pull-up circuits 
which provide TTL compatibility and eliminate the need to tie a perman- 
ently high input to Vqq. 


S3S2S1 so 

OUTPUT 
RATE (Z) 
HD-4702 

OUTPUT 

RATE IZ) 
HD-640S 

L 

L 

L 

L 

MUX INPUT (Im) 

MUX INPUT (1^) 

L 

L 

L 

H 

MUX INPUT Hm) 

2000 BAUD 

L 

L 

H 

L 

50 BAUD 

50 BAUD 

L 

L 

H 

H 

75 BAUD 

75 BAUD 

L 

H 

L 

L 

134.5 BAUD 

134.5 BAUD 

L 

H 

L 

H 

20p BAUD 

200 BAUD 

L 

H 

H 

L 

600 BAUD 

600 BAUD 

L 

H 

H 

H 

2400 BAUD 

3600 BAUD 

H 

L 

L 

L 

9600 BAUD 

9600 BAUD 

H 

L 

L 

H 

4800 BAUD 

4800 BAUD 

H 

L 

H 

L 

1800 BAUD ■ 

1800 BAUD 

H 

L 

H 

H 

1200 BAUD 

1200 BAUD 

H 

H 

L 

L 

2400 BAUD 

2400 BAUD 

H 

H 

L 

H 

300 BAUD 

300 BAUD 

H 

H 

H 

L 

150 BAUD 

150 BAUD 

H 

H 

H 

H 

110 BAUD 

IIOBAUD 


1^6 
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Specifications HD-4702A/6405A 

ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

+ 12.0 V 

Input or Output Voltage Applied 

GND -0.3 to Vcc +0.3 

Storage Temperature Range 

-65oCto+150oC 

Operating Temperature Range 

Industrial HD-4702 A-9/6405A-9 

-40OC to +850C 

Military HD-4702 A-2/6405A-2 

-55octo+125oc 

Operating Voltage Range 

+4Vto+11V 


ELECTRICAL CHARACTERISTICS I Z:%r^2Joc^ 


SYMBOL 

PARAMETER 

HD-4702A-2/ 

640SA-2 

HO-4702A-9/ 

640SA-9 

UNITS 

TEST CONDITIONS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 



70% 



70% 






V|H 

Input High Voltage 

Vcc 



VCC 



V 







20% 



20% 




V|L 

Input Low Voltage 



Vcc 



VCC 

V 



VOH1 

Output High Voltage 

Vcc 



VCC 



V 

I0H<-1MA 



-0.1 



-0.1 






VOL1 

Output Low Voltage 

GND 



GND 



V 

Iql < +1MA 




-tO.1 



+0.1 






IIH 

Input High Current 

-1 


-H 

-1 


+1 

/iA 

V| = VdD, All other pins = Ov 

IIL 

INPUT HD-4702 (all other 


-110 

-170 


-110 

-170 

MA 




LOW inputs) 










IILX 

CURRENT (lx inputs) 

-1 


■H 

-1 


+1 

tlA 

Vj = 0, All other pins = VpD 

ML 

HD-6405 - All pins 

-1 


10 

-1 


10 

MA 



lOHX 

OUTPUT (Ox) 

0.2 



0.2 



mA 

VOUT = 9.5 

Input at 0 or VDD 


HIGH 









per Logic Function 

lOH 

CURRENT (all other outputs) 

0.6 



0.6 



mA 

VOUT = 9.5 

or Truth Table 

lOLX 

OUTPUT (Ox) 

0.2 



0.2 



mA 

VOUT = .5V 



LOW 










lOL 

CURRENT (all other outputs) 

3.2 



3.2 



mA 

VOUT = -5V 



SUPPLY HD-4702A 



1000 



3000 

llA 

ECP = VdD, CP = 0, All other inputs = GND 


CURRENT HD-4702A 



500 



1000 

HA 

ECP = VdD, CP = 0, All other inputs = VOD 


HD-6405A 



500 



500 

HA 

ECP = VDD, CP = 0, All other inputs = VDD 










or GND 


tPLH 

Propagation Delay , 



150 



150 

ns 

CL< 7pF on Ox 

tPHL 

lx to CO 



125 



125 

ns 



tPLH 

Propagation Delay, 



110 



110 

ns 

Cl = 15pF Input 

tPHL 

CP to CO 



100 



100 

ns 

Transition Times 20ns 

tPLH 

Propagation Delay, 



® 



© 

ns . 



tPHL 

CO to Qn 







ns 



tPLH 

propagation Delay, 



40 



40 

ns 



tPHL 

Co to Z 



35 



35 

ns 



tTLH 

Output Transition 



40 



40 

ns 



tTHL 

Time (except Ox) 



20 



20 

ns 



tPLH 

Propagation Delay, 



175 



175 

ns 



tPHL 

lx to CO 



140 

' 


140 

ns 

Cl^ 7pF on Ox 

tPLH 

Propagation Delay, 



130 



130 

ns 

Cl = 50pF Input 

tPHL 

CP to CO 



110 



110 

ns 

Transition Times <20ns 

tPLH 

Propagation Delay, 



® 




ns 



tPHL 

CO to Qn 







ns 



tPLH 

Propagation Delay, 



45 



45 

ns 



tPHL 

CO to Z 



40 



40 

ns 



tTLH 

Output Transition 



80 



80 

ns 



tTHL 

Time (except Ox) 



40 



40 

ns 



ts 

Set-Up Time, Select to CO 

175 



175 



ns 



th 

Hold Time, Select to CO 

0 



0 



ns 

ClS7pF on Ox 

ts 

Set-Up Time, IM to CO 

175 



175 



ns 

Cl = 15pF Input 

th 

Hold Time, IM to CO 

20 



20 



ns 

Transition Times <l20ns 

twCP(L) 

Minimum Clock Pulse-Width 

60 



60 



ns 



twCP(H) 

Low and High 

60 



60 



ns 



twCP(L) 

Minimum lx Pulse Width, 

80 



80 



ns 



twCP(H) 

Low and High 

80 



80 



ns 




1 . Input Current and Quiescent Power Supply Current are relatively higher for this device because of active pull-up circuits on all 
inputs except Ix- This is done for TTL compatibility. 

2. Propagation Delays (tPLH and tPHL) and Output Transistion Times (tJLH and tJHL) will change with Output Load Capacitance 
(Cl)- Set-Up Times (ts). Hold Times (th), and Mininum Pulse Widths (tw) do not vary with load capacitance. 

3. The first High Level Clock Pulse after EcP goes Low and must be at least 350ns long to guarantee reset of all Counters. 

4. It is recommended that input rise and fall times to the Clock Inputs (CP, I x) be less than 1 5ns. 

5. For multichannel operation. Propagation Delay (CO to On) plus Set-Up Time, Select to CO, is guaranteed to be < 190ns. 


o 

•!-« 

o 

3 

■D 

C 

o 

0 

E 

0) 

CO 

(n 

’w. 

V- 

05 

1 
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Specifications HD-4702/6405 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage +8.0V 

Input or Output Voltage Applied GND -0.3V to Vqc +0.3V 

Storage Temperature Range -650C to +150OC 

Operating Temperature Range 

Industrial HD-4702-9/6405-9 -40OC to +850C 

Military HD-4702-2/6405-2 -550C to +1250C 

Operating Voltage Range +4 to +7V 


ELECTRICAL CHARACTERISTICS 


D.C.: Vqc = 5V ± 10%; T/^ = Industrial or Military. 
A.C.: Vcc = 5V; = 250C. 


D.C. 


A.C. 




— 

HD-4702-2/ 

HD-4702-9/ 







6405-2 



6405-9 





SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 



VCC 


, ... ^ 

Vcc 






V|H 

Input High Voltage 

-1.5 



-1.5 



V 



ViL 

Input Low Voltage 



1.5 



1.5 

V 


VOH1 

Output High Voltage 

Vcc 



Vcc 



V 

I0H<-1)UA 




-.05 



-.05 






VOLI 

Output Low Voltage 



0.05 



0.05 

V 

'ol<+ima 

tIH 

Input High Current 

-1 


+1 

-1 


+1 

MA 

V| = VdD, All other pins = Ov 

IIL 

INPUT HD-4702 (all other 

LOW inputs) 


-30 

-50 


-30 

-50 

MA 



IILX 

CURRENT dX inputs) 

-1 


+1 

-1 


+1 

JUA 

V| = 0, All other pins = VpD 

IIL 

HD-6405 -All pins 

-1 


+1 

-1 


+1 

AIA 



lOHX 

OUTPUT (Ox) 

-0.1 



-0.1 



mA 

VOUT = Vcc -.5 

Input at 0 or VDD 

lOHI 

HIGH tail other outputs) 

-1.0 



-1.0 



mA 

VOUT = 2.5V 

per Logic Function 

IOH2 

CURRENT (all other outputs) 

-0.3 



-0.3 



mA 

VOUT = Vcc -.5 

or Truth Table 

lOLX 

OUTPUT (Ox) 

LOW 

0.1 



0.1 



mA 

VOUT = .4V 


lOL 

CURRENT (all other outputs) 

1.6 



1.6 



mA 

VQUT = .4V 



SUPPLY HD-4702 



500 



1500 

/JA 

ECP = VDD. CP = 0, 

All other inputs = GND 

ICC 

CURRENT HD-4702 



150 



1000 

/iA 

ECP = VDD, CP = 0, 

All other inputs = VOD 


HD-6405 



150 



150 

/LIA 

ECP = VDD, CP = 0, 

All other inputs = VqD 










or GND 



tPLH 

Propagation Delay, 



300 



300 

ns 

CL<7pF on Ox 


tPHL 

lx to CO 



250 



250 

ns 



tPLH 

Propagation Delay, 



215 



215 

ns 

Cl = 15pF Input 


tPHL 

CP to CO 



195 



195 

ns 

T ransition Times v 20ns 

tPLH 

Propagation Delay, 






(§) 

ns 



tPHL 

c 

O 

o 

O 

u 







ns 



tPLH 

Propagation Delay, 



79 



75 

ns 



tPHL 

Co to Z 



65 



65 

ns 



tTLH 

Output Transition 



80 



80 

ns 



tTHL 

Time (except Ox) 



40 



40 

ns 



tPLH 

Propagation Delay, 



350 



350 

ns 

CL^7pF on Ox 


tPHL 

lx to CO 



275 



275 

ns 


tPLH 

Propagation Delay, 



260 



260 

ns 

Cl = 50pF Input 


tPHL 

CP to CO 



220 



220 

ns 

Transition Times v20ns | 

tPLH 

Propagation Delay, 



(D 



d) 

ns 



tpHL 

CO to On 







ns 



tPLH 

Propagation Delay, 



85 



85 

ns 



tPHL 

CO to Z 



75 



75 

ns 



tTLH 

Output Transition 



160 



160 

ns 



tTHL 

Time (except Ox) 



75 



75 

ns 



ts 

Set-Up Time, Select to CO 

350 



350 



ns 



th 

Hold Time, Select to CO 

0 



0 



ns 

CL<7pF on Ox 



Set-Up Time, IM to CO 

350 



350 



ns 

Cl = 15pF Input 


th 

Hold Time, IM to CO 

0 



0 



ns 

Transition Times V20ns 

twCP(L) 

Minimum Clock Pulse-Width 

120 



120 



ns 



twCP(H) 

Low and High 

120 



120 



ns 



twCP(L) 

Minimum lx Pulse Width, 

160 



160 



ns 



twCPIH) 

Low and High 

160 




160 




ns 




Input Current and Quiescent Power Supply Current are relatively higher for this device because of active pull-up circuits on all 
inputs except IX- This is done for TTL compatibility. 

Propagation Delays (tPLH and tPHL) and Output Transistion Times (tXLH and tjHL) will change with Output Load Capacitance 
(Cl). Set-Up Times (ts). Hold Times (th), and Mininum Pulse Widths (tw) do not vary with load capacitance. 

The first High Level Clock Pulse after EcP floes Low and must be at least 350ns long to guarantee reset of all Counters. 

It is recommended that input rise and fall times to the Clock Inputs (CP, lx) be less than 15ns. 

For multichannel operation. Propagation Delay (CO to Qn) plus Set-Up Time, Select to CO, is guaranteed to be < 367ns. 
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Switching Waveforms 



CP/lx 


tw(H) 




\ 



NOTE: Set-Up and Hold Times are shown as positive values but may be specified as negative values. 
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Harris Semiconductor 




=/iyL/lS SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 


HD-6402 

CMOS/LSI Universal Asynchronous 
Receiver Transmitter (UART) 


Features 


Pinout 


• OPERATION FROM D.C. TO 4.0MHz @10.0 VOLTS 

• LOW POWER -TYR. lOmW @ 2.0MHz AND 5.0 VOLTS 

• 4 TO 11 VOLT OPERATION 

• PROGRAMMABLE WORD LENGTH, STOP BITS AND PARITY 

• AUTOMATIC DATA FORMATTING AND STATUS GENERATION 

• COMPATIBLE WITH INDUSTRY STANDARD UART'S 

• SINGLE POWER SUPPLY 


Description 

The HD-6402 is a CMOS/LSI subsystem for interfacing computers or 
microprocessors to an asynchronous serial data channel. The receiver 
converts serial start, data, parity and stop bits to parallel data verifying 
proper code transmission, parity, and stop bits. The transmitter converts 
parallel data into serial form and automatically adds start, parity, and stop 
bits. The data word length can be 5, 6, 7 or 8 bits. Parity may be odd or 
even. Parity checking and generation can be inhibited. The stop bits 
may be one or two or one and one-half when transmitting 5 bit code. 


Vcc ^ 

• 

c 

o 

2 TRC 

NC C 

2 

39 

1 EPE 

GND C 

3 

38 

D CLS1 

RRD C 

4 

37 

D CLS2 

RBR8 C 

5 

36 

3 SBS 

RBR7 C 

6 

35 

□ PI 

RBR6 C 

7 

34 

□ CRL 

RBR5 C 

8 

33 

□ TBR8 

RBR4 C 

9 

32 

□ TBR7 

RBR3 C 

10 

31 

□ TBR6 

RBR2 C 

11 

30 

□ TBR5 

RBR1 C 

12 

29 

□ TBR4 

PE C 

13 

28 

□ TBR3 

FE C 

14 

27 

□ TBR2 

OE C 

15 

26 

□ TBR1 

SFD C 

16 

25 

□ TRO 

RRC C 

17 

24 

□ TRE 

DRR C 

18 

23 

□ TBRL 

DR C 

19 

22 

□ TBRE 

RRI C 

20 

21 

□ MR 


The HD-6402 can be used in a wide range of applications including mo- 
dems, printers, peripherals and remote data aquisition systems. CMOS/LSI 
technology permits operation clock frequencies up to 4.0MHz (250K 
Baud) an improvement of 10 to 1 over previous PMOS UART designs. 
Power requirements, by comparison, are reduced from SOOmW to lOmW. 
Status logic increases flexibility and simplifies the user interface. 


Functional Diagram 




V V V ^ STATE - 

BUFFERS 

* OE T • FE t * PE T * 


Control Definition 


CONTROL WORD 


C C 


CHARACTER FORMAT 



L 

L 

p 

E 

s 






S 

S 

1 

p 

B 

START 

DATA 

PARITY 

STOP 


2 

1 


E 

s 

BIT 

BITS 

BIT 

BITS 


0 

0 

0 

0 

0 

1 

5 

ODD 

1 


0 

0 

0 

0 

1 

1 

5 

ODD 

1.5 


0 

0 

0 

1 

0 

1 

5 

EVEN 

1 


0 

0 

0 

1 

1 

1 

5 

EVEN 

1.5 

TRO 

0 

0 

1 

X 

0 

1 

5 

NONE 

1 

0 

0 

1 

X 

1 

1 

5 

NONE 

1.5 

SBS i 

0 

1 

0 

0 

0 

1 

6 

ODD 

1 

SFO 

0 

1 

0 

0 

1 

1 

6 

ODD 

2 

EPE 

0 

1 

0 

1 

0 

1 

6 

EVEN 

1 

PI 

0 

1 

0 

1 

1 

1 

6 

EVEN 

2 


0 

1 

1 

X 

0 

1 

6 

NONE 

1 


0 

1 

1 

X 

1 

1 

6 

NONE 

2 


1 

0 

0 

0 

0 

1 

7 

ODD 

1 

RRI 

1 

0 

0 

0 

1 

1 

7 

ODD 

2 


1 

0 

0 

1 

0 

1 

7 

EVEN 

1 


1 

0 

0 

1 

1 

1 

7 

EVEN 

2 


1 

0 

1 

X 

0 

1 

7 

NONE 

1 


1 

0 

1 

X 

1 

1 

7 

NONE 

2 


1 

1 

0 

0 

0 

1 

8 

ODD 

1 


1 

1 

0 

0 

1 

1 

8' 

ODD 

2 


1 

1 

0 

1 

0 

1 

8 

EVEN 

1 

RRO 

1 

1 

0 

1 

1 

1 

8 

EVEN 

2 

1 

1 

1 

X 

0 

1 

8 

NONE 

1 


1 

1 

1 

X 

1 

1 

8 

NONE 

2 
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Specifications HD-6402A 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

+12.0V 

Input or Output Voltage Applied 

GND -0.3V to VCC +0.3V 

Storage Temperature Range 

-65OCto150oC 

Operating Temperature Range 


Industrial HD-6402A-9 

-40OC to +850C 

Military HD-6402A-2 

- 550 c to +1 250 c 


ELECTRICAL CHARACTERISTICS 


VCC = lO.OV + O.SV, Ta = Industrial or Military 


SYMBOU 

PARAMETER 

MINIMUM 

TYPICAL 

MAXIMUM 

UNITS 

CONDITIONS 

V|H 

Logical "1" Input Voltage 

70% VCC 



V 


VIL 

Logical "0" Input Voltage 



20% VCC 

V 


IlL 

Input Leakage 

-1 .0 


1.0 

MA 

OV < V|N < VCC 

VOH 

Logical "1" Output Voltage* 

VCC -0.01 



V 

IOUT = 0 

VOL 

Logical "0" Output Voltage* 



GND +0.01 

V 

IOUT = 0 

lO 

Output Leakage 

-1.0 


1.0 

HA 

OV < Vo < VCC 

ICC 

Supply Current 


5.0 

500 

[XA 

VCC = 10.5 V, 

CiN 

Input Capacitance* 


7.0 

8.0 

PF 

V|N = VCC or GND 

CO 

Output Capacitance* 


6.0 

10.0 

PF 



•Guaranteed but not 100% tested. 



VCC = 10.0V ® 

Ta = 250C 

VCC 

ta 

= 10V + 0.5V 
= Industrial 
or Military 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 











fclock 

Clock Frequency 

D.C. 


6.0 

D.C. 


4.0 

MHz 


tpw 

Pulse Widths CRL, DRR, TBRL 

75 



100 



ns 

Cl = 50pF 

fpw 

Pulse Width MR 

350 



400 



ns 

See Switching Time 

tSET 

Input Data Setup Time 

40 



40 



ns 

Waveforms 1 , 2, 3 

fHOLD 

Input Data Hold Time 

30 



30 



ns 


f^pd 

Output Propagation Delays 



50 



70 

ns 



note 1; All devices guaranteed at worst case limits. Room temperature, 10V data provided for information-not guaranteed. 


Switching Waveforms 


TBR1- 

TBR8 

K 

i4IDC^53lk 

i^HH 





TBRL*' 







'hold 



-* 'SET ^ 



•pw ► 

FIGURE 1 


Data Input Cycle 


CLS1. CLS2, SBS. PI. EPE 



SFD OR RRD 



STATUS OR 
RBRI-HBRS 


IpD 



FIGURE 3 

Status Flag Output Delays 
or Data Output Delays 


■pc^oz PG, 
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Specifications HD-6402 

ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

+8.0V 

Input or Output Voltage Applied 

GND-0.3Vto VCC+0.3V 

Storage Temperature Range 

-650C to+150oc 

Operating Temperature Range 


Industrial HD-6402-9 

-40OC to +850C 

Military HD-6402-2 

- 550 c to +1 250 c 


ELECTRICAL CHARACTERISTICS 

VCC = 5.0V + 10%. TA = Industrial or Military 


SYMBOL 

PARAMETER 

MINIMUM 

TYPICAL 

MAXIMUM 

UNITS 

CONDITIONS 

VIH 

Logical "1" Input Voltage 

70% VCC 

■ 


V 


V|L 

Logical “0" Input Voltage 



20% VCC 

V 


IlL 

Input Leakage 

-1.0 


1.0 

jUA 

OV < VlN < VCC 

VOH 

Logical "1” Output Voltage 

2.4 



V 

lOH = “0.2mA 

VOL 

Logical "0” Output Voltage 



0.45 

V 

lOL = 2.0mA 

lO 

Output Leakage 

-1.0 


1.0 

JUA 

OV < VO < VCC 

ICC 

Supply Current 


1.0 

100 

fJLA 

V|N = GND or VCC; 
VCC = 5.5V, Output 

CIN 

Input Capacitance* 


7.0 

8.0 

PF 

Open 

Co 

Output Capacitance* 


8.0 

10.0 

PF 



’Guaranteed but not 100% tested 



VCC = 5.0V © 

ta = 250 c 

VCC 

ta = 

= 5.0V + 10% 
Indust, or Mil. 


SYMBOL 

PARAMETER 

MIN 



TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

^clock 

Clock Frequency 

D.C. 


3.0 

D.C. 


2.0 

MHz 


tpw 

Pulse Widths CRL, DRR, TBRL 

150 



150 



ns 

Cl= 50pF 

^pw 

Pulse Width MR 

350 



400 



ns 

See Switching Time 

tSET 

Input Data Setup Time 

50 



50 



ns 

Waveforms 1 , 2, 3 

tHOLD 

Input Data Hold Time 

60 



60 



ns 


^pd 

Output Propagation Delays 



125 



160 

ns 



NOTE 1; All devices guaranteed at worst case limits. Room temperature, BV data provided for information-not guaranteed. 



Transmitter Operation 

The transmitter section accepts parallel data, formats it 
and transmits it in serial form on the TROutput terminal. 
@ Data is loaded into the transmitter buffer register from 
the inputs TR1 through TR8 by a logic low on the 
TBRLoad input. Valid data must be present at least tSEJ 
prior to and tf-jOLD following the rising edge of TBRL. 
If words less than 8 bits are used, only the least significant 
bits are used. The character is right justified into the least 
significant bit, TR1. @ The rising edge of TBRL clears 
TBREmpty. 0 to 1 clock cycles later, data is transferred 


to the transmitter register; TREmpty is cleared; TBR- 
Empty is set high; and serial data transmission is started. 
Output data is clocked by TRCIock. The clock rate is 16 
times the data rate. @ A second pulse on TBRLoad loads 
data into the transmitter buffer register. Data transfer to 
the transmitter register is delayed until transmission of the 
current character is complete. @ Data is automatically 
transferred to the transmitter register and transmission of 
that character begins one clock cycle later. 


1 

TBRL 

TBRE 

TRE 

TRO 




Ko TO 1 CLOCK 


T_[ 


DATA T 


® ® © 




tr 


END OF LAST STOP BIT 


TRANSMITTER TIMING (NOT TO SCALE) 
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Specifications HD-6402C-9 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

+8.0V 

Input or Output Voltage Applied 

GND -0.3V to Vcc +0.3V 

Storage Temperature Range 

-65OCto+150oc 

Operating Temperature Range (Industrial -9) 

-40OC to +850C 


ELECTRICAL CHARACTERISTICS VCC = 5.0V±5%. Ta = Industrial 


SYMBOL 

PARAMETER 

MINIMUM 

TYPICAL 

MAXIMUM 

UNITS 

CONDITIONS 

VIH 

Logical "1” Input Voltage 

VCC -2.0 



V 


VIL 

Logical “0" Input Voltage 



0.8 

V 


IlL 

Input Leakage 

-10.0 


. +10.0 


OV < V|N < Vcc 

VOH 

Logical “1" Output Voltage 

2.4 



V 

lOH =■ -0.2mA 

VOL 

Logical "0" Output Voltage 



0.45 

V 

lOL = 2.0mA 

10 

Output Leakage 

-10.0 


+10.0 

flA 

OV < Vo < Vcc 

ICC 

Supply Current 


1.0 

800 

fJLA 

V|N = GND or VCC 
VCC = 5.25V 

CIN 

Input Capacitance* 


7.0 

8.0 

PF 

Output Open 

CO 

Output Capacitance* 


8.0 

10.0 

PF 



*Guaranteed but not 100% tested. 



Vcc = 5.0V ® 
ta =■ 250 c 

U < 

= 5.0V± 5% 

= Industrial 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

CONDITIONS 

^clock 

Clock Frequency 

D.C. 


2.0 

D.C. 


1.0 

MHz 


tpvy 

Pulse Widths CRL, DRR, TBRL 

200 



225 



ns 

Cl = 50pF 

tpw 

Pulse Width MR 

500 



600 



ns 

See Switching Time 

tSET 

Input Data Setup Time 

60 



75 



ns 

Waveforms 1 , 2, 3 

tROLD 

Input Data Hold Time 

75 



90 



ns 


ipd 

Output Propagation Delays 



150 



190 

ns 



NOTE 1: All devices guaranteed at worst case limits. Room temperature, 5V data provided for information-not guaranteed. 


Receiver Operation 

Data is received in serial form at the R Input. When no data 
is being received, R Input must remain high. The data is 
clocked through the RRCIock. The clock rate is 16 times 
the data rate. (§) A low level on DR Reset clears the 
DReady line. During the first stop bit data is transferr- 
ed from the receiver register to the RB Register. If the word 
is less than 8 bits, the unused most significant bits will be 
a logic low. The output character is right justified to the 


least significant bit RBR1. A logic high on OError indicat- 
es overruns. An overrun occurs when DReady has not been 
cleared before the present character was transferred to the 
RBRegister. © V 2 clock cycle later DReady is reset to a 
logic high, PError and FError are evaluated. A logic high 
on FError indicates an invalid stop bit was received, a 
framing error. A logic high on PError indicates a 
parity error. 


O 

3 

■D 

C 

o 

o 

£ 

0 

CO 

(O 


-BEGINNING OF FIRST STOP BIT 


RRI 

RBR1 - 8, OE 
DRR 

DR 

FE.PE ' 


-H CLOCK CYCLES 

IX _ 


XT 


© 


RECEIVER TIMING 
(NOT TO SCALE) 






© © 


V4 CLOCK CYCLE 


Mli ,fo<^02 
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MICROPROCESSOR 





MICROPROCESSOR 


Intel 


8048/8648/8748/8035 






'•*A 


SINGLE COMPONENT 8-BIT MICROCOMPUTER 








• 8048 Mask Programmable ROM 

• 8648 One-Time Factory Programmable EPROM 

• 8748 User Programmable/Erasable EPROM 

• 8035 External ROM or EPROM 


■ 8-Bit CPU, ROM, RAM, I/O in 
Single Package 

■ Interchangeable ROM and EPROM 
Versions 

■ Single 5V Supply 

■ 2.5 jusec and 5.0 /usec Cycle Versions: 
All Instructions 1 or 2 Cycles 

■ Over 90 Instructions: 70% Single Byte 


■ 1K X 8 ROM/EPROM 
64 X 8 RAM 

27 I/O Lines 

■ Interval Timer/Event Counter 

■ Easily Expandable Memory and I/O 

■ Compatible with 8000 Series Peripherals 

■ Single Level Interrupt 


The Intel® 8048/8648/8748/8035 is a totally self-sufficient 8-bit parallel computer fabricated on a single silicon chip 
using Intel’s N-channel silicon gate MOS process. 

The 8048 contains a IK x 8 program memory, a 64 x 8 RAM data memory, 27 I/O lines, and an 8-bit timer/counter in addition 
to onboard oscillator and clock circuits. For systems that require extra capability, the 8048 can be expanded using 
standard memories and MCS-80^“ (8080A) peripherals. The 8035 is the equivalent of an 8048 without program memory. 
The 8035L has the RAM power down mode of the 8048 while the 8035 does not. 


To reduce development problems to a minimum and provide maximum flexibility, three interchangeable pin-compatible 
versions of this single component microcomputer exist; the 8748 with user-programmable and erasable EPROM program 
memory for prototype and preproduction systems, the 8048 with factory-programmed mask ROM program memory for 
low cost, high volume production, and the 8035 without program memory for use with external program memories. 

This microprocessor is designed to be an efficient controller as well as an arithmetic processor. The 8048 has extensive bit 
handling capability as well as facilities for both binary and BCD arithmetic. Efficient use of program memory results from 
an instruction set consisting mostly of single byte instructions and no instructions over 2 bytes in length. 

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM 


TOC 

1 


40 

□ Vcc 

XTAL lC 

2 


39 

DTI 

XTAL 2C 

3 


38 

3P27 

rI^C 

4 


37 

DP26 

ssC 

5 


36 

I|P25 

intC 

6 


35 

DP24 

eaC 

7 


34 

I1P17 

flbC 

8 


33 

Dp16 

psenC 

9 

8048 

32 

□ p15 

wrC 

10 

8648 

31 

□ p14 

aleC 

11 

8748 

30 

□ p13 

DBoC 

12 

8035 

29 

I]P12 

DB,C 

13 


28 

Dpii 

DB^C 

14 


27 

Dpio 

DB3E 

15 


26 

D 

DB4C 

16 


25 

□ prog 

DBjC 

17 


24 

□ P23 

DBgC 

18 


23 

□ P22 

OB3C 

19 


22 

□ P21 

VssC 

20 


21 

3P20 




INTEL CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OF ANY CIRCUITRY OTHER THAN CIRCUITRY EMBODIED IN AN INTEL PRODUCT. NO OTHER CIRCUIT PATENT LICENSES ARE IMPLIED. 
©INTEL CORPORATION. 1978 OCTOBER 1978 
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NEW HIGH PERFORMANCE 
8049/8039/8039-6 








"‘‘i.lsJr 


SINGLE COMPONENT 8-BIT MICROCOMPUTER 




*8049 Mask Programmable ROM 
*8039 External ROM or EPROM 
*New 11 MHz Operation 

■ 8-Bil CPU, ROm) ram, I/O in 
Single Package 

■ Single 5V ± 10% Supply 

■ 1.36 fisec Cycle; All instructions 
1 or 2 Cycles 

■ Over 90 Instructions: 70% Single Byte 

■ Pin Compatible with 8048/8748 

The Intel® 8049/8039/8039-6 is a totally self-sufficient 8-bit parallel computer fabricated on a single silicon chip using 
Intel’s N-channel silicon gate MOS process. 

The 8049 contains a 2Kx 8 program memory, a 128 x 8 RAM data memory, 27 I/O lines, and an 8-bit timer/counter in 
addition to on board oscillator and clock circuits. For systems that require extra capability, the 8049 can be expanded 
using standard memories and MCS-80™/MCS-85™ peripherals. The 8039 is the equivalent to an 8049 without program 
memory. The 8039-6 is a lower speed (6M Hz) version of the 8039. 

To reduce development problems to a minimum and provide maximum flexibility, two interchangeable pin-compatible 
versions of this single component microcomputer exist: the 8049 with factory-programmed mask ROM program 
memory for low-cost high volume production, and the 8039 without program memory for use with external program 
memories in prototype and preproduction systems. 

This microprocessor is designed to be an efficient controller as well as an arithmetic processor. The 8049 has exten- 
sive bit handling capability as well as facilities for both binary and BCD arithmetic. Efficient use of program memory 
results from an instruction set consisting mostly of single byte instructions and no instructions over two bytes in 
length. 


■ 2K X 8 ROM 
128x8 RAM 
27 I/O Lines 

■ Interval Timer/Event Counter 

■ Easily Expandable Memory and I/O 

■ Compatible with MCS Memory and I/O 

■ Single Level Interrupt 



PIN CONFIGURATION LOGIC SYMBOL 


BLOCK DIAGRAM 


TOC 

1 


40 

□ Vcc 

XTAL lC 

2 


39 

3T1 

XTAL 2C 

3 


38 

3P27 

resetC 

4 


37 

I]P26 

ssC 

5 


36 

I]P25 

intC 

6 


35 

□ P24 

eaC 

7 


34 


rdC 

8 


33 

I1P16 

psenC 

9 

8049 

32 

I|P15 

vvrC 

10 

31 

I|P14 

aleC 

n 
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8021 

SINGLE COMPONENT 8-BIT MICROCOMPUTER^^' 




■ 8-Bit CPU, ROM, RAM, I/O in Single 
28-Pin Package 

■ Single 5V Supply ( + 4.5V to 6.5V) 

■ 1G /tsec Cycle; Ail instructions 
1 or 2 Cycles 

■ Instructions —8748 Subset 

■ High Current Drive Capability— 2 Pins 


■ 1K X 8 ROM 
64 X 8 RAM 
21 I/O Lines 

■ Interval Timer/Event Counter 

B Clock Generated With Single Resistor 
or Inductor 

B Zero-Cross Detection Capability 
B Easily Expandable I/O 


The Intel® 8021 is a totally self-sufficient 8-bit parallel computer fabricated on a single silicon chip using Intel's N-channel 
silicon gate MOS process. The features of the 8021 include a subset of the 8048 optimized for low cost, high volume appli- 
cations, plus additional I/O flexibility and power. 

The 8021 contains a 1 K X 8 program memory, a 64 X 8 data memory, 21 I/O lines, and an 8-bit timer/event counter, in addi- 
tion to on-board oscillator and clock circuits. For systems that require extra I/O capability, the 8021 can be expanded using 
the 8243 or discrete logic. 

This microprocessor is designed to be an efficient controller as well as an arithmetic processor. The 8021 has bit handling 
capability as well as facilities for both binary and BCD arithmetic. Efficient use of program memory results from an instruc- 
tion set consisting mostly of single byte instructions and no instructions over two bytes in length. 

To minimize development problems and maximize flexibility, an 8021 system can be easily designed using the 8021 emula- 
tion board, EMB-21. The EMB-21 contains a 40-pin socket which can accommodate either the 8748 shipped with the board 
or an ICE-48 plug. Also, the necessary discrete logic to reproduce the 8021 's additional I/O features is included. 


PIN CONFIGURATION 


LOGIC SYMBOL 


BLOCK DIAGRAM 
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ENABLE 
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8022 
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SINGLE COMPONENT 8-BIT MICROCOR^P 
WITH ON-CHIP A/D CONVERTER 






m 8-Bit CPU, ROM, RAM, I/O in Single 
40-Pin Package 

■ On-Chip 8-Bit A/D Converter; Two Input 
Channels 

■ 8 Comparator Inputs (Port 0) 

■ Zero-Cross Detection Capability 

■ Single 5V Supply (4.5V to 6.5V) 

■ High Current Drive Capability — 2 Pins 


■ 2K X 8 ROM, 64 X 8 RAM, 28 I/O Lines 

■ 10 jLisec Cycle; All Instructions 1 or 2 
Cycles 

■ Instructions — 8048 Subset 

■ Interval Timer/Event Counter 

■ Clock Generated with Single Resistor, 
Inductor, or Crystal 


■ Two Interrupts — External and Timer ■ Easily Expandable I/O 

The Intel® 8022 is the newest member of the MCS-48^^ family of single chip 8-bit microcomputers. It is designed to 
satisfy the requirements of low cost, high volume applications which involve analog signals, capacitive touchpanel 
keyboards, and/or large ROM space. The 8022 addresses these applications by integrating many new functions on- 
chip, such as A/D conversion, comparator inputs and zero-cross detection. 


The features of the 8022 include 2K bytes of program memory (ROM), 64 bytes of data memory (RAM), 28 I/O lines, an 
on-chip 8-bit AID converter with two input channels, an 8-bit port with comparator inputs for interfacing to low voltage 
capacitive touchpanels or other non-TTL interfaces, external and timer interrupts, and zero-cross detection capability. 
In addition, it contains the 8-bit interval timer/event counter, on-board oscillator and clock circuitry, single 5V power 
supply requirement, and easily expandable I/O structure common to all members of the MCS-48 family. 


The 8022 is designed to be an efficient controller as well as an arithmetic processor. It has bit handling capability plus 
facilities for both binary and BCD arithmetic. Efficient use of program memory results from using the MCS-48 instruc- 
tion set which consists mostly of single byte instructions and has extensive conditional jump and direct table lookup 
capability. Program memory usage is further reduced via the 8022’s hardware implementation of the A/D converter 
which simplifies interfacing to analog signals. 


PIN CONFIGURATION 
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LOGIC SYMBOL 

Vcc Vss 



POftTO 

THRESHOLD 

REFERENCE 


8 > PORTO 


8 >PORT1 


8 > PORT 2 


ADDRESS 

LATCH 

ENABLE 


PORT 

■ EXPANDER 
STROBE 
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8202 

DYNAMIC RAM CONTROLLER 




* 9 ^ 


■ Provides All Signals Necessary to 
Control 2104A, 2116, or 2117 Dynamic 
Memories 

■ Directly Addresses and Drives Up to 64K 
Bytes Without External Drivers 

■ Provides Address Multiplexing 
and Strobes 

■ Provides a Refresh Timer and a 
Refresh Counter 

■ Refresh Cycles May be Internally or 
Externally Requested 


■ Provides High Speed Refresh/Memory 
Access Request Arbitration 

■ Provides Transparent Refresh Capability 

■ Fully Compatible with Intel® 8080A and 
8085A Microprocessors 

B Decodes 8085A Status for Advanced 
Read Capability 

B Provides System Acknowledge and 
Transfer Acknowledge Signals 
B Internal or External Clock Capability 


The 8202 is a Dynamic RAM System Controller designed to provide all signals necessary to use 2104A, 2116, or 2117 
Dynamic RAMs in microcomputer systems. The 8202 provides multiplexed addresses and address strobes, as well as 
refresh/access arbitration. Refresh cycles can be started internally or externally. 


PIN CONFIGURATION 



8202 BLOCK DIAGRAM 
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8041/8741 

UNIVERSAL PERIPHERAL INTERFACE 
8-BIT MICROCOMPUTER 


■ Fully Compatibnie with MCS-80^^, 
MC$-85^^ and MCS-48^** Microproces- 
sor Families 

■ Single Level Interrupt 

■ 8-Bit CPU plus ROM, RAM, I/O, Timer 
and Clock in a Single Package 

■ Single 5V Supply 


■ Pin Compatible ROM and EPROM 
Versions 

■ IK X 8 ROM/EPROM, 64 x 8 RAM, 18 
Programmable I/O Pins 

■ Asynchronous Data Register for 
Interface to Master Processor 


■ Alternative to Custom LSI ■ Expandable I/O 

The Intel® 8041/8741 is a general purpose, programmable interface device designed for use with a variety of 8-bit 
microprocessor systems. It contains a low cost microcomputer with program memory, data memory, 8-blt CPU, I/O ports, 
timer/counter, and clock in a single 40-pin package. Interface registers are included to enable the UPl device to function as 
a peripheral controller in MCS-80™, MCS-85^", MCS-48’", and other 8-bit systems. 


The UPI-4V" has IK words of program mernory and 64 words of data memory on-chip. To allow full user flexibility the 
program memory is available as ROM in the 8041 version or as UV-erasable EPROM in the 8741 version. The 8741 and the 
8041 are fully pin compatible for easy transition from prototype to production level designs. 


The device has two 8-bit, TTL compatible I/O ports and two test inputs. Individual port lines can function as either inputs or 
outputs under software control. I/O can be expanded with the 8243 device which is directly compatible and has 1 6 I/O lines. 
An 8-bit programmable timer/counter is included in the UPl device for generating timing sequences or counting external 
inputs. Additional UPl features include: single 5V supply, low power standby mode (in the 8041), single-step mode for 
debug (in the 8741), single level interrupt, and dual working register banks. 


Because it’s a complete microcomputer, the UPl provides more flexibility for the designer than conventional LSI interface 
devices. It is designed to be an efficient controller as well as an arithmetic processor. Applications include keyboard 
scanning, printer control, display multiplexing and similar functions which involve interfacing peripheral devices to 
microprocessor systems. 


PIN CONFIGURATION 
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PERIPHERAL 

INTERFACE 
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8271 

PROGRAMMABLE FLOPPY 


DISK CONTROLLER^^^ " 


y 


■ IBM 3740 Soft Sectored Format Com- 
patible 

■ Programmable Record Lengths 

■ Multi-Sector Capability 

■ Maintain Duai Drives with Minimum 
Software Overhead Expandabie to 4 
Drives 

■ Automatic Read/Write Head Position- 
ing and Verification 


■ internai CRC Generation and Checking 

■ Programmable Step Rate, Settle-Time, 
Head Load Time, Head Unioad ihdex 
Count 

■ Fully MCS-80 and MCS-85 Compatible 

■ Single + 5V Supply 

■ 40-Pin Package 


The Intel® 8271 Programmable Floppy Disk Controller (FDC) is an LSI component designed to interface one to 4 floppy 
disk drives to an 8-bit microcomputer system. Its powerful control functions minimize both hardware and software 
overhead normally associated with floppy disk controllers. 


PIN CONFIGURATION 


BLOCK DIAGRAM 
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8273 

PROGRAMMABLE HDLC/SDLC 

CONTROLLER 












'"‘•ffOoI "0/, p 

PROTOCOL 


■ HDLC/SDLC Compatible 

■ Frame Level Commands 

■ Full Duplex, Half Duplex, or Loop 
SDLC Operation 

■ Up to 64K Baud Transfers 

■ Two User Programmable Modem 
Control Ports 

■ Automatic FCS (CRC) Generation and 
Checking 


■ Programmable NRZI Encode/Decode 

■ N-Bit Reception Capability 

■ Digital Phase Locked Loop Clock 
Recovery 

■ Minimum CPU Overhead 

■ Fully Compatible with 8080/8085 CPUs 

■ Single + 5V Supply 

■ 40-Pin Package 


The Intel® 8273 Programmable HDLC/SDLC Protocol Controller is a dedicated device designed to support the ISO/C- 
CITT’s HDLC and IBM’s SDLC communication line protocols. It is fully compatible with Intel’s new high performance 
microcomputer systems such as the MCS-85^^. A frame level command set is achieved by a unique microprogrammed 
dual processor chip architecture. The processing capability supported by the 8273 relieves the system CPU of the low 
level real-time tasks normally associated with controllers. 


PIN CONFIGURATION 
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CS 

CHIP SELECT 

flag DET 

FLAG DETECT 


32xCLK 

32 TIMES CLOCK 

TxINT 

TRANSMITTER INTERRUPT 


Rx D 

RECEIVER DATA 

CLK 

CLOCK INPUT 


Rx C 

RECEIVER CLOCK 

RESET 

RESET 


Tx C 

TRANSMITTER CLOCK 

Tx DACK 

TRANSMITTER DMA ACKNOWLEDGE 


Tx 0 

TRANSMITTER DATA 

TxDRQ 

TRANSMITTER DMA REQUEST 


CTS 

CLEAR TO SEND 

RD 

READ INPUT 


CD 

CARRIER DETECT 

WR 

WRITE INPUT 


PA 2 -PA 4 

GP INPUT PORTS 

Rx DACK 

RECEIVER DMA ACKNOWLEDGE 


rTs 

GP OUTPUT PORTS 

Rx DRQ 

RECEIVER DMA REQUEST 


REQUEST TO SEND 

Rx INT 

RECEIVER INTERRUPT 



+5 VOLT SUPPLY 

A0-A1 

DPLL 

COMMAND REGISTER SELECT ADDRESS 
DIGITAL PHASE LOCKED LOOP 


GND 

GROUND 


READ 

WRITE 

DMA/ 

CONTROL 

LOGIC 


o 


INTERNAL DATA BUS 
CPU INTERFACE 



o 


1 

m 

1 

^2011 


RxD 

RxC 


o 

+-* 

c 


MODEM INTERFACE 
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8275 


''ff/fc ^ ft 




^•-e J^hpe, 




**»A 

Peru- “ 


PROGRAMMABLE CRT CONTROLLER 








■ Programmable Screen and Character 
Format 

■ 6 Independent Visual Field Attributes 

■ 11 Visual Character Attributes 
(Graphic Capability) 

■ Cursor Control (4 Types) 

■ Light Pen Detection and Registers 


■ Fully MCS-80™ and MCS-85^** 
Compatible 

■ Dual Row Buffers 

■ Programmable DMA Burst Mode 

■ Single + 5V Supply 

■ 40-Pin Package 


The Intel® 8275 Programmable CRT Controller is a single chip device to interface CRT raster scan displays with 
Intel® microcomputer systems. Its primary function is to refresh the display by buffering the information from main 
memory and keeping track of the display position of the screen. The flexibility designed into the 8275 will allow simple 
interface to almost any raster scan CRT display with a minimum of external hardware and software overhead. 


PIN CONFIGURATION 
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PIN NAMES 


OBo 1 

B1 DIRECTIONAL DATA BUS 

l-Co-3 

LINE COUNTER OUTPUTS 

DRO 

DMA REQUEST OUTPUT 

LAo 1 

LINE ATTRIBUTE OUTPUTS 

DACK 

DMA ACKNOWLEDGE INPUT 

HRTC 

HORIZONTAL RETRACE OUTPUT 

IRQ 

INTERRUPT REQUEST OUTPUT 

VRTC 

VERTICAL RETRACE OUTPUT 


READ STROBE INPUT 

HLGT 

HIGHLIGHT OUTPUT 


WRITE STROBE INPUT 

RVV 

REVERSE VIDEO OUTPUT 

aq 

REGISTER ADDRESS INPUT 

LTEN 

LIGHT ENABLE OUTPUT 

cs 

CHIP SELECT INPUT 

VSP 

VIDEO SUPPRESS OUTPUT 

CCLK 

CHARACTER CLOCK INPUT 

GPAq. 1 

GENERAL PURPOSE ATTRIBUTE OUTPUTS 

CCo 6 

CHARACTER CODE OUTPUTS 

LPEN 

LIGHT PEN INPUT 



INTEL CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OF ANY CIRCUITRY OTHER THAN CIRCUITRY EMBODIEO IN AN INTEL PRODUCT. NO OTHER CIRCUIT PATENT LICENSES ARE IMPLIED. 
6INTEL CORPORATION. 1978 OCTOBER 1978 


1942 


©IC MASTER 1979 






intgl 


■ Designed to Interface Microprocessors 
(e.g., 8080, 8085, 8086, 8048) to an 
iEEE Standard 488 Digital Interface 
Bus 

■ Programmable Data Transfer Rate 

■ Complete Source and Acceptor 
Handshake 

■ Complete Talker and Listener 
Functions with Extended Addressing 

■ Service Request, Parallel Poll, Device 
Clear, Device Trigger, Remote/Local 
Functions 

■ Selectable Interrupts 

■ On-Chip Primary and Secondary 
Address Recognition 

■ Automatic Handling of Addressing and 
Handshake Protocol 

■ Provision for Software Implementation 
of Additional Features 


1-5 MHz Clock Range 

16 Registers (8 Read, 8 Write), 2 for 
Data Transfer, the Rest for Interface 
Function Control, Status, etc. 

Directly Interfaces to External Non- 
Inverting Transceivers for Connection 
to the GPIB 

Provides Three Addressing Modes, 
Allowing the Chip to be Addressed 
Either as a Major or a Minor Talker/ 
Listener with Primary or Secondary 
Addressing 

■ DMA Handshake Provision Allows for 
Bus Transfers without CPU Intervention 

■ Trigger Output Pin 

■ On-Chip EOS (End of Sequence) 
Message Recognition Facilitates 
Handling of Multi-Byte Transfers 


8291 

GPIB TALKER/LISTENER 






The 8291 GPIB Talker/Listener is a microprocessor-controlled chip designed to interface microprocessors (e.g., 8080, 
8085, 8086, 8048) to an IEEE Standard 488 Instrumentation Interface Bus. It implements all of the Standard’s 
Talker/Listener interface functions. 


PIN CONFIGURATION 
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8085A/8085A-2 

SINGLE CHIP 8-BIT N-CHANNEL MICROPROCESSORS 


■ Single +5V Power Supply 

■ 100% Software Compatible with 8080A 

■ 1.3 jus instruction Cycle (8085A); 

0.8 MS (8085A-2) 

■ On-Chip Clock Generator (with External 
Crystal, LC or RC Network) 

■ On-Chip System Controller; Advanced 
Cycle Status Information Available for 
Large System Control 


■ Four Vectored Interrupt Inputs (One is 
non-Maskable) Pius an 8080A- 
compatible interrupt 

■ Serial In/Serial Out Port 

■ Decimal, Binary and Double Precision 
Arithmetic 

■ Direct Addressing Capability to 64k 
Bytes of Memory 


The Intel® 8085A is a complete 8 bit parallel Central Processing Unit (CPU). Its instruction set is 100% software compatible 
with the 8080A microprocessor, and it is designed to improve the present 8080A’s performance by higher system speed. 
Its high level of system integration allows a minimum system of three IC’s |8085A (CPU ), 8156 iRAM/IO) and 8355/8755A 
I ROM/PROM/IO 1 1 while maintaining total system expandability. The 8085A-2 is a faster version of the 8085A. 

The 8085A incorporates all of the features that the 8224 (dock generator' and 8228 (system controller) provided for the 
8080A, thereby offering a high level of system integration. 

The 8085A uses a multiplexed data bus. The address is split between the 8 bit address bus and the 8 bit data bus. The 
on-chip address latches of 81 55/81 56/8355/8755A memory products allow a direct interface with the 8085A. 


0 

c 



Figure 1. 8085A CPU Functional Block Diagram 
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Intel 

8155/8156/8155-2/8156-2 

2048 BIT STATIC MOS RAM WITH I/O PORTS AND TIMER 


8085A 

8085A-2 

Compatible 

Chip 

Enable 

8155 

8155-2 

ACTIVE LOW 

8156 

8156-2 

ACTIVE HIGH 


■ 256 Word x 8 Bits 

■ Single +5V Power Supply 

■ Completely Static Operation 

■ Internal Address Latch 

■ 2 Programmable 8 Bit i/0 Ports 


■ 1 Programmable 6-Bit I/O Port 

■ Programmable 14-Bit Binary Counter/ 
Timer 

■ Multiplexed Address and Data Bus 

■ 40 Pin DIP 


The 8155 and 81 56 are RAM and I/O chips to be used in the MCS-85^“ microcomputer system. The RAM portion is designed 
with 2048 static cells organized as 256 x 8. They have a maximum access time of 400 ns to permit use with no wait states 
in 8085A CPU. The 8155-2 and 8156-2 have maximum access times of 330 ns for use with the 8085A-2. 

The I/O portion consists of three general purpose I/O ports. One of the three ports can be programmed to be status pins, 
thus allowing the other two ports to operate in handshake mode. 

A 14-bit programmable counter/timer is also included on chip to provide either a square wave or terminal count pulse for 
the CPU system depending on timer mode. 


PIN CONFIGURATION 


BLOCK DIAGRAM 
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^ 8155/8155-2 = CE, 8156/8156-2 = CE 
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MICROPROCESSOR 


intel 

8755A*/8355*/8355-2** 
16,384-BIT ROM WITH I/O 

^Directly Compatible with 8085A CPU 
**Directly Compatible with 8085A-2 


■ 2048 Words x 8 Bits 

■ Single + 5V Power Supply 

■ Internal Address Latch 

■ 2 General Purpose 8-Bit I/O Ports 


■ Each I/O Port Line Individually 
Programmable as Input or Output 

■ Multiplexed Address and Data Bus 

■ Pin Compatible ROM (8355, 8355-2) and 
EPROM (8755A) Versions 

■ 40-Pln DIP 


The Intel® 8755A is an erasable and electrically reprogrammable ROM (EPROM) and I/O chip to be used in the MCS-85™ 
microcomputer system. The EPROM portion is organized as 2048 words by 8 bits. It has a maximum access time of 450 ns 
to permit use with no wait states in an 8085A GPU. 

The Intel® 8355 is a ROM and I/O chip to be used In the MCS-85"' microcomputer system. The ROM portion is organized as 
2048 words by 8 bits. It has a maximum access time of 400 ns to permit use with no wait states in the 8085A CPU. 

The I/O portion consists of 2 general purpose I/O ports. Each I/O port has 8 port lines, and each I/O port line is indivdu- 
aliy programmable as input or output. 

The 8355-2 has a 300ns access time for compatibility with the 8085A-2 microprocessor. 


PIN CONFIGURATION 


BLOCK DIAGRAM 
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8086 




nc,: 




’/N. 


16-BIT HMOS MICROPROCESSOR 


'"One 




He. H 


■ Direct Addressing Capability to 1 
MByte of Memory 

■ Assembly Language Compatible with 
8080/8085 

■ 14 Word, By 16-Bit Register Set with 
Symmetrical Operations 

■ 24 Operand Addressing Modes 


■ Bit, Byte, Word, and Block Operations 

■ 8-and 16-Bit Signed and Unsigned 
Arithmetic in Binary or Decimal 
Including Multiply and Divide 

m 5 MHz Clock Rate 

■ MULTIBUS^” Compatible System 
Interface 



The Intel® 8086 is a new generation, high performance microprocessor implemented in N-channel, depletion load, 
silicon gate technology (HMOS), and packaged in a 40-pin CerDIP package. The processor has attributes of both 8- and 
16-bit microprocessors. It addresses memory as a sequence of 8-bit bytes, but has a 16-bit wide physical path to mem- 
ory for high performance. 
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Figure 1. 8086 CPU Functional Block Diagram 


Figure 2. 8086 Pin Diagram 
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intJ 


8282 / 8283 / 8284 / 8286 / 8287 / 8288 ' 

BIPOLAR SYSTEM SUPPORT COMPONENT§'“'‘*»;""»"’^ 

FOR MCS-86 


■ 8282/8283; 8-Bit Latches (3-State, 8283 ■ 8286/8287: 8-Bit Paraiiei Bidirectionai 

inverting) Bus Drivers (3-State, 8287 inverting) 

■ 8288: Bus Controlier for 8086 CPU — 
Generates MULTiBUS^'^ Compatibie 

■ 8284: Ciock Generator and Driver for Control Signals. Facilitates Interface of 

8080 CPU 8086 to a Multi-Master Bus. 

The 8282 and 8283 are 8-bit bipolar latches with 3-state output buffers. They can be used to implement latches, buffers, 
or multiplexers. The 8283 inverts the input data at its outputs while the 8282 does not. Thus, all of the principal periph- 
eral and input/output functions of a microcomputer system can be implemented with these devices. 

The 8284 is a bipolar clock generator/driver designed to provide clock signals for the 8086 CPU and peripherals. It also 
contains READY logic for operation with two MULTIBUS^*'^ systems and provides the 8086’s required READY synchro- 
nization and timing. Reset logic with hysteresis and synchronization is also provided. 

The 8286 and 8287 are 8-bit bipolar transceivers with 3-state outputs. The 8287 inverts the input data at its outputs 
while the 8286 does not. Thus, a wide variety of applications for buffering in microcomputer systems can be met. 

The Intel® 8288 Bus Controller is a 20-pin bipolar component for use with medium-to-large 8086 processing systems. 
The bus controller provides command and control timing generation as well as bipolar bus drive capability while 
optimizing system performance. 


PIN CONFIGURATIONS 
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SDK-86 




MCS-86 SYSTEM DESIGN KIT 


"^'tUrtSl 










■ Complete Single Board Microcom- 
puter System Including CPU, Memory 
and I/O 

■ Easy to Assemble Kit-Form 

■ High-Performance 8086 16-Bit CPU 

■ Interfaces Directly with TTY or CRT 


■ Interactive LED Display and Keyboard 

■ Wire-Wrap Area for Custom Interfaces 

■ Extensive System Monitor Software in 
ROM 

■ Comprehensive Design Library 
Included 


The MCS-86 System Design Kit (SDK-86) is a complete, single board 8086 microcomputer system in kit form. It con- 
tains all necessary components, including LED Display, Keyboard, resistors, caps, crystal and miscellaneous hard- 
ware to complete construction. Included are preprogrammed ROMs that contain the system monitor for general soft- 
ware utilities and system diagnostics. 

The SDK-86 includes 8-digit LED display and a mnemonic 24-key keyboard for direct insertion, examination and execu- 
tion of a user’s program. In addition, it can be directly interfaced with a teletype terminal, CRT terminal, or the serial 
port of an Intellec® system. 

The SDK-86 is a high-performance prototype system that has designed-in flexibility for simple interface to the user’s 
application. 
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® 

MICRCXX)MPUTER DEVELOPMENT SYSTEMS 

INTELLEC SERIES II 

MODEL 230 
INTELLEC® SERIES II 
MICROCOMPUTER DEVELOPMENT SYSTEM 

Complete Microcomputer Development Center 
for Intel MCS-SOTm, MCS-85™ and MCS-48 Tm 
microprocessor families 

Integral CRT with detachable upper/lower case 
“typewriter-style ’’ full ASCII keyboard 

64K bytes RAM memory 

1 million bytes (expandable to 2.5M bytes) of disk- 
ette storage 

LSI electronics board with CPU, RAM, ROM, I/O 
and interrupt circuitry 

Built-in interfaces for High-Speed Paper Tape 
Reader/Punch, Printer and Universal PROM Pro- 
grammer 

The Intellec Series II Model 230 Microcomputer Development System is a complete center for the development of 
microcomputer-based products, ft includes a CPU, 64K bytes of RAM, 4K bytes of ROM memory, a 2000-character CRT, 
detachable full ASCII keyboard and dual double-density diskette drives providing over 1 million bytes of on-line data 
storage. 

Powerful ISIS-II Diskette Operating System software allows the Model 230 to be used quickly and efficiently for 
assembly and/or compilation and debugging of programs for Intel’s MCS-80, MCS-85 or MCS-48 microprocessor 
families without the need for handling paper tape. ISIS-II performs all file handling operations for the user, leaving him 
free to concentrate on the details of his own application. When used in conjunction with an optional in-circuit 
emulator (ICE™) module, the Model 230 provides all the hardware and software development tools necessary for the 
rapid development of a microcomputer-based product. 


Powerful ISiS-li Diskette Operating System Soft- 
ware with Relocating Macro Assembler,^ Linker 
and Locater 

“Self-Test” Diagnostic capability 

Standard MULTIBUS™ with multiprocessor and 
DMA capability 

Eight-level nested, maskable priority interrupt sys- 
tem 

Compatible with standard Intellec/iSBC Expan- 
sion Modules 

Software compatible with previous Intellec Sys- 
tems 

Supports PL/M and FORTRAN high level 
languages 




MICROCOMPUTER DEVELOPMENT SYSTEMS 

UPP-103* 

UNIVERSAL PROM PROGRAMMER 


0 Intellec® Development System Peripheral for Universal PROM Mapper software provides power- 
c PROM programming and verification ful data manipulation and programming commands 


Personality cards available for programming ail 
Intel® PROM families 


Flexible power source for system logic and pro- 
gramming pulse generation 


Zero insertion force sockets for both 16-pin and Holds 2 personality cards to facilitate programming 
24-pin PROMs operations using several PROM types 

The Universal PROM Programmer (UPP) is an Intellec® System peripheral capable of programming and verifying the follow- 
ing Intel Programmable ROMs (PROMs): 1702A, 2704, 2708, 2716, 3601, 3602, 3602A, 3621, 3622, 3622A, 3604, 3604A, 
3604AL, 3604L-6, 3605, 3608, 3624, 3624A, 3625, 3628, 8702A, 8704, and 8708. In addition, the UPP programs the 
PROM memory portions of the 8748 Microcomputer and the 8755 PROM and I/O chip. Programming and verification 
operations are initiated from the Intellec Development System console and are controlled by the Universal PROM Mapper 
(UPM) program. 


•This UPP 103 replaces the UPP 101, UPP 102. 
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Intel 

INTELLEC PROMPT 48 
MCS-48 MICROCOMPUTER DESIGN AID 


Complete low cost design aid and 
EPROM programmer for revolutionary 
MCS-48 singie component computers 

Simplifies microcomputing, aliowing user 
to enter, run, debug, and save machine 
language programs with calculator-like 
ease 

Utiiizes two removable 8-bit MCS-48 
CPUs 

— 8748 CPU with erasable, reprogram- 
mable on-chip program memory 

— 8035 CPU with off-chip program 
memory 

1 K-byte erasable, reprogrammable on- 
chip (8748), expandable program mem- 
ory, 1 K-byte RAM in PROMPT system 

64 bytes RAM on-chip, expandable 
register memory 


256 bytes expandable RAM data memory 
in PROMPT system 

27 on-chip TTL compatible expandable 
I/O lines 

On-chip clock, internal timer/event 
counter, two vectored interrupts, eight 
level stack control 

Single + 5V DC system power 
requirement 

integral keyboard and displays (no tele- 
typewriter or CRT terminal required) 

Extensive PROMPT 48 monitor, allowing 
system I/O, bus, and memory expansion 

Compatible with Intellec microcomputer 
development systems 


Includes comprehensive design library 

The Intellec Prompt 48 MCS-48 Microcomputer Design Aid is a low cost, fully-assembled design aid for the revolu- 
tionary 8748 single component microcomputer. PROMPT 48 simplifies the programming of MCS-48 systems — pro- 
grams may be entered and debugged with calculator-like ease on the large, informative display and keyboard panel. 
The comprehensive design library with tutorial manual is ideal for newcome.rs to microcomputing. PROMPT 48’s 
panel connector allows easy access to I/O ports and system bus. Thus users can expand program memory beyond the 
IK bytes provided internally. PROMPT 48 can serve as an economical 8748 Specialized PROM Programmer (SPP) 
peripherai in Intellec microcomputer development systems. 
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Intel 

ICE-48 

MCS-48 IN-CIRCUIT EMULATOR 

Emulates M48, 8748, 8035, and 8021 Microcomputers 


Extends Intellec microcomputer develop- 
ment system debug power to user con- 
figured system via external cable and 
40-pin plug, replacing system MCS-48 
device 

Emulates user system MCS’48 device in 
real time 

Shares static RAM memory with user 
system for program debug 

Provides hardware comparators for user 
designated break conditions 


Eliminates need for extraneous debug- 
ging tools residing in user system 

Collects bus, register, and MCS-48 status 
information on instructions emulated 

Provides capability to examine and alter 
MCS-48 registers, memory, and flag 
values, and to examine pin and port 
values 


Integrates hardware and software efforts 
early to save development time 


The ICE-48 MCS-48 In-Circuit Emulator module is an intellec-resident module that interfaces with any MCS-48 system. 
The MCS-48 family consists of the 8048, 8748, 8035, and 8021 microcomuters. The ICE-48 module interfaces with an 
MCS-48 system through a cable terminating in an MCS-48 pin-compatible plug which replaces the MCS-48 device in 
the system. With the ICE-48 plug in place, the designer has the capability to execute the system in real time while col- 
lecting up to 255 instruction cycles of real-time trace data. In addition, he can single step the system program to 
monitor more closely the program logic during execution. Static RAM memory is available through the ICE-48 module 
to emulate MCS-48 program and data memory. The designer can display and alter the contents of data and replace- 
ment RAM control memory, internal MCS-48 registers and flags, and I/O ports. Powerful debug capability is extended 
into the MCS-48 system while ICE-48 debug hardware and software remain inside the Intellec system. Symbolic refer- 
ence capability allows the designer to use meaningful symbols rather than absolute values when examining and modi- 
fying memory, registers, flags, and I/O ports in this system. 
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ICE-85™ 

MCS-85™ IN-CIRCUIT EMULATOR 

Connects the Intellec® System Resources to the Displays trace data from the user's 8085 in assem- 

user-configured system via a 40-pin adaptor plug bier mnemonics and allows personality groupings 

of data sampled by the external 18-channel trace 
Executes user system software In real-time module 

Allows user-configured system to share Intellec® 
memory and I/O facilities 

Provides 1023 states of 8085 trace data plus 18 
additional logic signals via an External Trace Mod- 
ule 

Offers full symbolic debugging capability for both Provides ability to examine and alter MCS-85^'^ 

assembly language and Intel's high-level compiler registers, memory, flag values, interrupt bits and 

language, PL/M-80 I/O ports 


The ICE-85 module resides in the Intellec® Microcomputer Development System and interfaces to the user system's 8085. In 
addition, an external trace module provides access to user system peripheral circuitry via a user-configured DIPcIipfor periph- 
eral ICs or may be attached to as many as 18 separate prototype signal nodes via individual probe clips. Using the ICE-85 
module, the designer can execute prototype software in real-time or single-step mode and can substitute Intellec® system 
memory and I/O for user system equivalent. ICE capability can be extended to the rest of the user system peripheral circuitry 
by allowing the user to create and execute a library of user-defined peripheral chip analyzer routines. All user access to the 
prototype system software may be done symbolically by assigning names to program locations and data, I/O ports and groups 
of external trace signals. For the first time, in-circuit emulation extends beyond the user's prototype CPU to the entire user's 
system, allowing In-System Emulation. 



Extends ICE capabilities to the rest of the proto- 
type system peripheral circuitry by allowing the 
user to execute his own peripheral chip analysis 
routines 
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MICROCOMPUTER DEVELOPMENT SYSTEMS 

INTELLEC SERIES II 

PL/M-80 

HIGH LEVEL PROGRAMMING LANGUAGE 
INTELLEC® RESIDENT COMPILER 

Cuts software development and maintenance Produces relocatable and linkable object code 
costs * 

Speeds project completion Resident operation on Intellec® Microcomputer 

Development System and Intellec® Series II 
improves product reliability Microcomputer Development Systems 



Eases enhancements as system capabilities ex- Sophisticated code optimization reduces applica- 
pand tion memory requirements 

PL/M-80 is an advanced, high-level programming language for Intel® 8080 and 8085 Microprocessors, iSBC-80 OEM 
Computer Systems and Intellec® Microcomputer Development Systems. PL/M has been substantially enhanced since 
its introduction in 1973 and has become one of the most effective and powerful microprocessor systems implementa- 
tion tools available. It is easy to learn, facilitates rapid program development and debugging, and significantly reduces 
maintenance costs. 

PL/M is a powerful, high-level algorithmic language in which program statements can naturally express the algorithm 
to be programmed. This frees programmers to concentrate on their system development without having to deal with 
assembly language details (such as register allocation, meanings of assembler mnemonics, etc.). 

The PL/M compiler efficiently converts free-form PL/M programs into equivalent 8080/8085 instructions. Substantiaily 
fewer PL/M statements are necessary for a given application than if it were programmed at the assembly language or 
machine code level. 

Since PL/M programs are problem oriented and more compact, programming in PL/M results in a high degree of pro- 
ductivity during development efforts. This translates into significant reductions in software development and mainte- 
nance costs for the user. 



FORTRAN-80 

8080/8085 ANS FORTRAN 77 
INTELLEC RESIDENT COMPILER 


Provides resident operation on Intellec 
Microcomputer Development System 
and Intellec Series II microcomputer 
development systems 

Meets and exceeds ANS FORTRAN 77 
Subset Language Specification 

£ Produces relocatable and linkable object 
— code compatible with resident PL/M-80 
■I and 8080/8085 macroassembler 


Supports Intel floating point standard 

Provides full FORTRAN 77 language I/O 
support when used with ISIS-II runtime 
library 

Sophisticated code optimization insures 
efficient program implementation 
Supports full symbolic debugging with 
ICE-80 and ICE-85 


FORTRAN-80 is a computer industry standard, high level programming language and compiler that translates FOR- 
TRAN statements into relocatable object modules. When the object modules are linked together and located into 
absolute program modules, they are suitable for execution on Intel 8080/8085 microprocessors, iSBC-80 OEM com- 
puter systems, and Intellec microcomputer development systems. FORTRAN-80 meets and exceeds the ANS FOR- 
TRAN 77 Language Subset Specification^ The compiler operates on Intellec microcomputer development systems 
under ISIS-II disk operating systems and produces efficient relocatable object modules compatible for linkage with 
PL/M-80 and 8080/8085 macroassembler modules. The ANS FORTRAN 77 language specification offers many powerful 
extensions to the FORTRAN language that are especially well suited to Intel 8080/8085 microprocessor software 
development. Because FORTRAN-80 conforms to the ANS FORTRAN 77 standard, the user is assured of compatibility 
with existing FORTRAN software meeting the standard as well as a guarantee of upward compatibility to other com- 
puter systems supporting an ANS FORTRAN 77 compiler. 

^ ANSI X3J3/90 
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MICROCOMPUTER DEVELOPMENT SYSTEMS 

INTELLEC SERIES II 

MCS-48™ 

DISKETTE-BASED SOFTWARE 
SUPPORT PACKAGE 


Extends Intellec® Microcomputer Development MCS-48 Assembler provides conditional assem- 
System to support MCS-48^” development bly and macro capability 


Takes advantage of powerful ISIS-II file handling 
and storage capabilities 

The MCS-48^'^ Diskette-based Software Support Package (MDS-D48) comes on an Intel® ISIS-II System Diskette and 
contains the MCS-48 Assembler (ASM48), and the diskette version of the Universal PROM Mapper. 

The MCS-48 Assembler (ASM48) translates symbolic 8048 assembly language instructions into the appropriate 
machine operation codes. In addition to eliminating the errors of hand translation, the ability to refer to program ad- 
dresses with symbolic names makes it easier to modify programs when adding or deleting instructions. Conditional 
assembly permits the programmer to specify portions of the master source document which should be included or 
deleted in variations on a basic system design, such as the code required to handle optional external devices. 

Macro capability allows the programmer to define a routine through the use of a single label. ASM48 will assemble the 
code required by the reserved routine whenever the Macro label is inserted in the text. , 

Output from the ASM48 is in standard Intel® Hex format. It may be loaded directly to an ICE-48 module for integrated 
hardware/software debugging. It may also be loaded into the Intellec Development System for 8748 PROM programm- 
ing using the Universal PROM Programmer. 


iny 

MDS-EM1 

8021 EMULATION BOARD 


EPROM functional equivalent of 8021 — single 
component 8-bit microcomputer 

Based on 8748 — user programmable/erasable 
EPROM 8-bit computer 

Operates with ICE-48^'^ to provide full in-circuit 
debugging of 8021 prototype system 


Connects to prototype system through 8021 pin 
compatible plug 

On-card 3.0 MHz or external TTL driven clock 

Portable 4" X 7" microcomputer circuit assembly 


The MDS-EM1 emulator board is a ready-to-use 4” X 7" microcomputer circuit assembly that emulates the Intel 8021 micro- 
computer, A 12-inch flat-cable assembly connects the board to the 8021 socket in a prototype system. The board is designed 
so that it can be mounted either as a stand-alone unit, or within the prototype assembly. 

The 8021 rhicrocomputer has IK X 8 mask-programmable ■ ROM program memory and 64 by 8 RAM data memory. The ^ 

MDSEM1 is controlled by an Intel 8748, with 1 K of EPROM program memory and a 64 byte data memory. The EPROM can C 

be programmed and erased repeatedly during hardware and software development. The MDS-EM1 has several ancillary circuits 
that perform the following functions which are specific to the 8021 ; 

Zero crossing detector 
Crystal controlled clock/buffer 
Port 0 simulator 

For prototype debugging, the 8748 can be removed from its socket and replaced with a cable to an INTEL ICE-48. When 

used with the MDS-EM1, ICE-48 emulates the 8021 in real-time, or single-steps the 8021 program at the user's command. 

A full range of capabilities for examining and modifying 8021 memory and status are supplied through ICE-48. 
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MOTOROLA 

Semi conductors 

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 


Advance Information 


ONE CHIP MICROCOMPUTERS 

The MC141000 family is a series of 4-bit CMOS Microcomputers 
designed for dedicated applications. The CMOS technology of the 
MC141000 family provides the flexibility of microcomputers, for 
battery-powered and battery-backed-up applications. The MC141000 
and MC141200 include ROM, RAM, and I/O for self-contained con- 
figurations in 28 and 40-pin packages. The 48-pin MC141099 has RAM 
and I/O with provision for external program memory. The MC141099 
serves lower-volume applications such as prototyping or pilot production 
of MC141000 and MC141 200 systems. 


FEATURES 


Package Pin Count 


Instruction Read Only Memory 


Data Random Access Memory 


"R" Individually Addressed Outputs 


"O" Parallel Latched Data Outputs 


"R" and "0" Output Drive 


Maximum-Rated Voltage 


Working Registers 


Instruction Set 


External Address Lines 


On-Chip Oscillator 


Maximum 

Power 

Dissipation 


5 V, 600 kHz 


5 V, 100 kHz 


3 V, 200 kHz 


3 V, 30 kHz 


MC141000 MC141200 MC141099 


1024 X 8 (8,192 Bits) 


64 X 4 (256 Bits) 



Static 2-4 Bits Each 


See Table 2 



0.36 mW 


APPLICATIONS 

• Appliance Controllers 

• Calculators 

• Toys 

• Radio Controllers 

• Communications Controllers 

• Data Terminals 

• Cash Registers 


Heating/Air-Conditioning 

Controllers 

Remote Sensing System 
Printing Controllers 
Security Systems 
Power Systems Control 
Automotive Control 


The above applications of the MCI 4 1000 family demonstrate its 
wide potential. Motorola accepts customer programs or will contract 
complete program development given the specifications for the appli- 
cation. Customer hardware and software support is available for devel- 
oping programs and debugging systems. This consists of one board and 
a software package using the M6800 EXORciser. Contact your local 
sales office for details. 


This is advance information and specifications are subject to change without notice. 


MC141000 

MC141200 

MC141099 


CMOS LSI 

(LOW-POWER COMPLEMENTARY MOS) 

ONE CHIP MICROCOMPUTERS 


X 

CKAGE 

19 



ORDERING INFORMATION 


MC14XXXX 


©MOTOROLA INC.. 1978 


Suffix Denotes 


L Ceramic Package 
P Plastic Package 


ADI-513 
(Replaces NP-83 R1) 


1956 
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MAXIMUM RATINGS (Voltages referenced to Vqq] 

This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high 
impedance circuit. For proper operation it is 
recommended that Vjp, and Vout be 
constrained to the range Vgs ^ (Vjn or Vout) 
<Vqq. 


RECOMMENDED OPERATING CONDITIONS (Vss = 0) 


Parameter 

Symbol 

Value 

Unit 

DC Supply Voltage — High Speed Clock 

Full Range Operation 

Q 

Q 

> 

+4.75 to +6.0 

+3.0 to + 6.0 

Vdc 

Clock Frequency — Vqq = 5.0 Vdc + 5% 
Vqq = 3.0 Vdc Min. 

fcik 

DC to 600 

DC to 200 

kHz 


ELECTRICAL CHARACTERISTICS (Vqq = +5.0 V, Vgs Gnd, T/\ = 25°C unless otherwise noted) 


Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

Input Current — K Inputs and INIT 

hn 




MAdc 

(Vjn = 5.0 V) 


75 

100 

135 


(Vjn =0.0 V) 


- 

- 0.00001 

-0.3 


Input Current — I Inputs (MC141099 Only) 

hn 




/iAdc 

(Vjn = 5.0 V) 


- 

0.00001 

0.3 


(Vjn = 0.0 V) 


- 

- 0.00001 

-0.3 


Input Voltage — I Inputs (MC141099 Only) 





Vdc 


V|L 

- 

- 

0.8 



V|H 

2.0 

- 

- 


Input Voltage — Other Inputs 





Vdc 


VjL 

- 

- 

1.5 



V|H 

3.5 

- 

- 


Output Drive — R and 0 Outputs 





mAdc 

(^OH “ 2.4 V) — See Figure 2 

'OH 

-20 

- 

- 


(Vql = 0.4 V, Ta = 85°C, Vqq = 4.75 V) 

'OL 

1.6 

- 

- 


Output Drive — PA and PC Outputs (MCI 41 099 Only) 





juAdc 

(Voh=4.6V) (j =85°C, Vqq = 4.75 V) 

•oh 

-100 

- 

- 


(Vol = 0.4V) ^ 

•OL 

100 

— 

— 


Average Supply Current 

•dd 

- 

- 

See Figure 3 

MAdc 

Static Supply Current 

•dd . 

— 

60 

300 

MAdc 

(Vqq = 6.0 V) 






Oscillator Frequency 

fcik 

No Limit 

— 

600 

kHz 

(Vqq = 4.75 V) 






Internal Oscillator Frequency for Rext “ 20 kn 

fcik 

400 

500 

600 

kHz 

Input Capacitance — K Inputs and INIT 

^in 

- 

- 

7.5 

pF 

Input Capacitance — Clock Input 

Cio 

- 

- 

30 

pF 


MOTOROLA Semiconductor Products Inc. 



Rating 

Symbol 

Value 

Unit 

DC Supply Voltage 

VdD 

-0.5 to +6.5 

Vdc 

Input Voltage, All Inputs 

Vin 

-0.5 to Vqq + 0.5 

Vdc 

DC Current Drain. per Pin, All Inputs 

1 

10 

mAdc 

DC Current Drain, Vqq Pin 

1 

250 

mAdc 

DC Current Drain, V 53 Pin 

1 

20 

mAdc 

Operating Temperature Range 

Ta 

-40 to +85 

OC 

Storage Temperature Range 

"•^stg 

-65 to + 1 50 

°C 

Total Power Dissipation 

Pd 

See Figure 1 

mW 



55 

o 

o 

+-• 
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FIGURE 1 - TOTAL POWER DISSIPATION 


Care must be taken to ensure that the maximum power dissipation of the 
package is not exceeded. 

Tstg = Ta+ (Pd)<®JA> 

where Tjtg is maximum storage temperature (150°C) 

Ta is ambient operating temperature 
Pq is total power dissipation: 

Pd = Odd^^^dq) 0oh)(Vdq - VoH> + - Vss) 

(Iqh snd Iql are the sum of all output pins) 



1 ^ JA Value | 

Ceramic 

Plastic 

28-Pin Package 

58 

98 

40-Pin Package 

50 

95 

48-Pin Package 

50 

- 


FIGURE 2 - MINIMUM OUTPUT SOURCE CURRENT 
versus OUTPUT VOLTAGE (R and O Outputs) 


FIGURE 3 - MAXIMUM OPERATING CURRENT 
versus OSCILLATOR FREQUENCY 




0 
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PIN ASSIGNMENTS 


MC141000 


MC14 1200 


MC141200 



R8 

c 

1 

28 1 

□ 

R7 


R8 

c 

1 

40 

□ 

R7 


R9 

c 

2 

27 j 

□ 

R6 


R9 

c 

2 

39 

q 

□ 

R6 

Neg 

RIO 

c 

3 

26 1 

□ 

R5 


RIO 

q 

3 

38 

R5 

Supply, 

'/ss 

c: 

4 

25 i 

□ 

R4 


R1 1 

L 

4 

37 

□ 

R4 


K1 

c 

5 

24 1 

□ 

□ 

R3 

Neg 

R12 

q 

5 

36 

□ 

R3 


K2 

q 

6 

23 

R2 

Supply, 

'/ss 

c 

6 

35 

h 

R15 


K4 

c 

7 

22 i 

□ 

R1 


K1 

q 

7 

34 

□ 

R14 


K8 

c 

8 

21 1 

a 

RO 


K2 

c 

8 

33 

□ 

R13 


INIT 

c 

9 

20 

□ 

Pos Supply, V QQ 

K4 

c 

9 

32 

q 

NC 


07 

c 

10 

19 


OSC2 


K8 

c 

10 

31 

q 

R2 


06 

c 

1 1 

18 

q 

OSC1 


INIT 

c 

11 

30 

q 

R1 


05 

c: 

12 

17 

□ 

OO 


07 

c 

12 

29 i 

q 

RO 


04 

c 

13 

16 

□ 

OI 


NC 

c: 

13 

28 

□ 

Pos Supply. VpQ 


03 

c 

14 

15 

□ 

02 


NC 

i_ 

14 

27 

p 

OSC2 









NC 

c 

15 

26 

□ 

osci 









06 

c 

16 

25 

p 

OO 









05 

c 

1 7 

24 

□ 

OI 









04 

c 

18 

23 

q 

02 









03 

c 

19 

22 

q 

NC 









NC 

c 

20 

21 

q 

NC 


R8 

R9 

RIO 

R11 

R12 


ROM 

Address 

Out 


Neg Supply^ Vgs 
K1 
K2 
K4 
K8 
INIT 
(LSB) PCO 
PCI 
PC2 
PC3 
PC4 
PC5 
PAO 
PA1 
PA2 
(MSB) PA3 
17 
16 
15 


Instruction 

Input 


1 

48 

2 

47 

3 

46 

4 

45 

5 

44 

6 

43 

7 

42 

8 

41 

9 

40 

10 

39 

1 1 

38 

12 

37 

13 

36 

14 

35 

15 

34 

16 

33 

17 

32 

18 

31 

19 

30 

20 

29 

21 

28 

22 

27 

23 

26 

24 

25 


R7 

R6 

R5 

R4 

R3 


R15 

R14 

R13 

R2 

R1 

RO 


Pos Supply, Vdo 


OSC2 

OSC1 

OSL 

08 

04 

02 

oi 

“I 

14 ) 


Instruction 

Input 


(g) 
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FIGURE 4 - FUNCTIONAL BLOCK DIAGRAM - MC141000/MC141200/MC141099 


External with 
MC141099 


R Outputs 11 MC141000 

. 16 MC141200 

f 16 MC141099 


R-Output Register 



The block diagram above shows the resources available to the MCI 41 000/1 200/1099 programmer. They are; 


A The accumulator is used to store the result of an 

ALU operation for subsequent operations. 

ALU The arithmetic logical unit performs calculation and 

decision-making tasks. 

K Inputs The K lines are the data input port. Since there are 
only four input lines, they are usually multiplexed 
under control of the R lines. The inputs are diode 
protected and have a pull-down resistor of approxi- 
mately 50 kn; therefore, open inputs are read as 
a logic low. 

O Outputs The eight outputs of the PLA are connected to out- 
put drivers which comprise the O outputs. These 
output drivers may be manufactured as open emitter, 
• active sink, or push-pull at the user's option; 

PLA The output programmable logic array is user-defined 

to specify the state of each of the eight 0 outputs 
for each of the 32 possible PLAIR outputs. 

PLAIR The programmable logic array input register is a 
5-bit latch which latches the four accumulator bits 
and the output of the status latch. 

RAM Variable data is stored in the 64-word, 4-bit per 

word Random Access Memory. Data is accessed 
by decoding a 2-bit file address (X register) and 4-bit 
word address (Y register). 


ROM Array The user's instructions are mask programmed into 
the Read Only Memory (ROM). Instructions are 
addressed by a page address register (-PA) and pro- 
gram counter (PC). A single subroutine return 
register (SRR) and page buffer register (PB) permit 
a subroutine call to any location within the ROM. 

R Outputs The output of the Y register is decoded to select one 
of the R-output lines which can then be set or reset 
under program control. The R lines are used as 
control lines to scan keyboards and displays, per- 
form handshakes, and interface external logic. The 
R outputs may be manufactured as open emitter, 
active sink, or push-pull at the user's option. 

S All branches and subroutine calls are dependent on 

the state of status logic. It may be set or reset on 
logical or arithmetic operations and is set by the 
remainder of the instructions. 

SL The status latch stores the state of the status logic 

in order to preserve it for subsequent O output 
operations. 

NOTE; S and SL are NOT identical. 

Y Register The Y register is a multipurpose regiser used to 
address a word in a RAM file, to select an R output 
for manipulation by subsequent instructions, or as 
a general-purpose counting and storage register. 


Y Register 
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MICROCOMPUTER OPERATION 

The MC141000/1200/1099 program controls data 
input, storage, processing, and output. The microcomputer 
internal organization is shown in Figure 4. The processing 
of data occurs in the arithmetic logic unit (ALU). K-input 
data enters the ALU and is stored in the 4-bit accumulator. 
The accumulator output accesses the output latches, RAM 
storage, or the ALU input. Data is stored in the 256-bit 
RAM, organized into 64 words, 4 bits per word. The 4-bit 
words are grouped into four 16-word files addressed by a 
2-bit X register. The 4-bit Y register addresses one of the 
16 words in a file. 

The 43 basic instructions handle I/O, constant data 
from the ROM, bit control, interna! data transfer, arith- 
metic processing, logic comparison, conditional and 
nonconditional branching and subroutines. 

The system designer has access for mask programming 
the following functions; 

1. ROM - 1024 Words of 8 Bits 

2. Programmable Logic Array for 0 Outputs 

3. Output Drivers 

The MC141000 microcomputer consists of seven 
subsystems: 

1. Read Only Memory (ROM) 

2. Random Access Memory (RAM) 

3. Output Ports 

4. Input Port 

5. Arithmetic Logical Unit (ALU) 

6. The Instruction Decoder 

7. Clock 

The following paragraphs describe how each of these 
subsystems is controlled by the instruction set. Every 
instruction occupies a single memory byte and is executed 
in one instruction cycle (six clock cycles). 

ROM ARRAY 

The ROM in the MC141000/1200 consists of 8192 bits 
of mask-programmed memory organized as 1024 8-bit 
instructions. It is divided into 16 pages of 64 instructions 
per page. See Figure 5. 

Instructions within ROM are addressed by the page 
address register (PA) which contains the page number, and 
the program counter (PC) which contains the location of 
the instruction relative to the beginning of the page. The 
PC is incremented prior to fetching the next instruction 
(unless diverted by a BRanch or CALL) so each instruc- 
tion is accessed in the numerical order of its address. 
A carry from the PC is not added to the PA so the pro- 
gram "wraps around" within the page rather than execut- 
ing the first instruction of the following page. Upon 
power up, the PC is set to zero and the PA and PB are set 
to 15. 


The MCI 4 1099 addresses an external ROM program 
via ten address output lines. These are 6 bits from PC 
(PC0-PC5) and 4 bits from PA (PA0-PA3). The 8-bit 
instruction bytes are received by the MC141099 from an 
external ROM on 8 TTL compatible instruction input 
lines (10-17). 


FIGURE 5 - ROM ORGANIZATION 
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RANDOM ACCESS MEMORY - RAM 

RAM consists of 256 bits organized into 64 4-bit words. 
For purposes of addressing, the 4-bit words are organized 
into four files of 16 4-bit words per file. Figure 6. 

The X register is decoded to select 1 of the 4 RAM 
files; and the Y register is decided to address 1 of the 16 
words in the selected file. 

Individual bits within the RAM can be set, reset and 
tested under program control. 


FIGURE 6 - RAM ORGANIZATION 



OUTPUT PORTS 

Two output ports (R and O) are included in the micro- 
computer. The MC141000 has eleven R outputs and the 
MCI 4 1200 and MCI 41 099 each have sixteen R outputs. 

The MC141000and MC141200each have eight O outputs, 
while the MC141099 has five. The number of R outputs is 
the only difference between the MCI 41 000 and the 
MCI 41 200. 

R-output lines are used primarily as control or "hand- 
shake” lines, and to multiplex external hardware. The R 
output which is to be operated on is selected by a binary 
decode of the contents of the Y register. Set R and reset 
R instructions change the state of one R output at a time. 

The eight 0-output lines on the MCI 41 000 and 
MC141200 are the decoded outputs of the contents of 
the 5-bit PLAIR. Since the PLAIR is loaded from the 
A and the SL, these registers must be "set up" prior to 
an output operation. The status latch can only be loaded 
by the YNEA (Y register not equal to accumulator) 
instruction while the contents of the accumulator may be 
modified by numerous other instructions. The MC141099 
brings out the 5-bit PLAIR to allow external decoding. 

An external PROM/EPROM could be used to simulate the 
PLA. Figure 7 shows how EPROMS may be used with 
MC141099 to emulate an MC14100 or an MC141200. 

In a typical application, the first four R lines might be 
used as digit selects for outputting a four-digit decimal 
number using the PLA programmed as a seven-segment 
decode as shown in Figure 8. 

The MC141000/1200 outputs may be mask program- 
med in any of three configurations. Figure 9 shows the 
open emitter circuit capable of sourcing 20 mA at Vq = 

2.4 V and Vqd = 5.0 V, which will drive an LED. Figure 
10 is the open drain circuit capable of sinking 1.6 mA 
over temperature, which will drive one TTL load or four 
LSTTL loads. The source and sink devices are combined 
in the active push-pull circuit of Figure 11. The MC141099 
also has outputs as in Figure 11. 

INPUTS 

The input lines consist of the four K-input lines and 
the initialize (INIT) line. All inputs are static-protected 
CMOS inputs with pulldown of about 50 kH. Thus, an ^ 

open input is equivalent to logic 0. The circuit is shown O 

in Figure 12. _0 

When power is applied, the registers shown in Table 1 O 
are loaded as shown for power up. All other internal 
registers and RAM come up in an arbitrary state. 

After power is applied, the initialize (INIT) input may 
be used to reinitialize the processor. Internally, INIT has 

TABLE 1 - POWER UP AND INITIALIZE CONDITIONS 
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a 50 kf2 pull-down resistor which holds the I NIT line 
low. It must be held high for a minimum of 6 full clock 
cycles and then returned to the low state. If a mechanical 
switch or other mechanical device is used to control I NIT, 
it may be necessary to include a method of contact 
debounce to ensure a valid IN IT pulse. 

A valid INIT pulse causes the registers to be initialized 
as shown in the table. The contents of registers other 
than those shown remain unchanged during initialize. 
Note that the PA and PB are loaded with the I's comple- 
ment of the K-input lines (K8 = MSB). This feature 
allows the MCI 41 000 to be initialized to the first instruc- 
tion on any page by controlling the K inputs. This is 
useful where the. same circuit may be used for several 
applications. Since the K inputs have 50 kS2 pull-down 
resistors, open inputs are a 0 (unless driven from another 
device) and the I's complement (F‘|6) is loaded into PA 
and PB. 

ARITHMETIC LOGICAL UNIT (ALU) 

The ALU is the calculating and decision-making 
portion of the MC141000/1200/1099 hardware and 


consists of a 4-bit adder/comparator and the status logic. 

The adder/comparator can add, subtract, compare two 
numbers, add -^1, -1, 6, 8, and 10. 

The status logic is selectively set or reset by add, sub- 
tract, increment, decrement, compare and bit-test opera- 
tions. Other instructions always set the status logic to a 1. 

INSTRUCTION DECODE 

The instruction decode logic latches every instruction 
fetched from ROM and configures the internal logic to 
execute the current instruction. The instruction set is 
listed in Table 2. 

CLOCK 

The interna! oscillator cirucit operates with quartz 
crystals, ceramic resonators, an external resistor and from 
an external clock source. These oscillator circuit connec- 
tions are shown in Figures 13, 14, and 15. Figure 16 
shows the typical oscillation frequency with an external 
resistor. The discrete component values used with the 
quartz crystal and ceramic resonator oscillators may 
vary depending upon crystal/resonator manufacturer. 


FIGURE 9 - OPEN EMITTER OUTPUT CIRCUIT 


FIGURE 10 - OPEN DRAIN OUTPUT CIRCUIT 


FIGURE 11 - ACTIVE PUSH-PULL OUTPUT CIRCUIT 


FIGURE 12 - INPUT CIRCUIT WITH PULLDOWN 
AND STATIC PROTECTION 
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FIGURE 7 - USING THE MC141099 TO EMULATE MCI 41 000/MCI 41 200 IN REAL-TIME 
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NOTE: The OPLA EPROM outputs may require buffers depending on the requirements of the user's circuit. 
The EPROM outputs are TTL compatible. 


FIGURE 8 - OUTPUT PLA EXAMPLE - 7-SEGMENT DISPLAY DECODE 
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figure 13 - EXTERNAL COMPONENTS FOR QUARTZ FIGURE 14 - OSCILLATOR CIRCUIT WITH 

CRYSTAL OR CERAMIC RESONATOR OSCILLATOR ONE EXTERNAL RESISTOR 


OSC1 OSC2 



Component values typical for 500 kHz crystal. 


FIGURE 15 - EXTERNAL CLOCK SOURCE INPUT .FIGURE 16 - TYPICAL OSCILLATOR FREQUENCY 

versus EXTERNAL RESISTANCE 
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TABLE 2 - MC141000/1200/1099 INSTRUCTION SET 


Opcode 

Mnemonic 

Description 

0111 (C) 

ALEC 

If accumulator is less than or equal to 1(C) field, status = 1 . 

00101001 

ALEM 

If accumulator is less than or equal to M(X,Y), status = 1. 

00100101 

AMAAC 

Add memory to accumulator. Accumulator ^ result, status = carry. 

00000110 

A6AAC 

Add 6 to accumulator. Accumulator = result, status = carry. 

00000001 

A8AAC 

Add 8 to accumulator. Accumulator = result, status = carry. 

00000101 

A10AAC 

Add 10 to accumulator. Accumulator = result, status = carry. 

10 (W) 

BR 

Branch to label if status = 1. 

11 (W) 

CALL 

Call subroutine if status = 1. 

00101111 

CLA 

Clear contents of accumulator. 

00001011 

CLO 

Clear PLA Input Register. 

00000000 

COMX 

Complement X-Register. 

00101101 

CPAIZ 

Complement accumulator, then add 1. If accumulator = 0, status = 1. 

000001 1 1 . 

DAN 

Decrement accumulator. If no borrow, status = 1. 

00101010 

OMAN 

Load M(X, Y) into accumulator and decrement. If no borrow, status = 1 . 

00101100 

DYN 

Decrement Y-register. If no borrow, status = 1. 

00001110 

lA 

Increment accumulator. 

00101000 

IMAC 

Load M(X, Y) into accumulator and increment. Status = carry. 

00101011 

lYC 

Increment Y-Register. Status = carry. 

00001001 

KNEZ 

If K-inputs not equal to zero, status = 1. 

0001 (C) 

LDP 

Load page buffer with 1(C) field. 

001111 (B) 

LDX 

Load X-register with 1(B) field. 

00100110 

MNEZ 

If M(X, Y) not equal to zero, status = 1. 

001101 (B) 

RBIT 

Reset bit 1(B) of M(X,Y). 

00001 1 1 1 

RETN 

Return from subroutine. 

00001100 

RSTR 

Reset R-line specified by Y-register. 

00100111 

SAMAN 

Subtract accumulator from memory. Accumulator = result. 

If no borrow, status = 1. 

001100 (B) 

SBIT 

Set Bit 1(B) of M(X,Y). 

00001101 

SETR 

Set R-line specified by Y-register. 

0000001 1 

TAM 

Transfer accumulator contents to M(X,Y). 

00100000 

TAMIY 

Transfer accumulator contents to M(X,V), increment Y-register. 

00000100 

TAMZA 

Transfer accumulator contents to M(X,Y), zero accumulator. 

00100100 

TAY 

Transfer accumulator contents to Y-register. 

001110 (B) 

TBIT1 

If bit 1(B) of M(X,Y) Is one, status = 1. 

0100 (C) 

TCY 

Transfer 1(C) field to Y-register. 

0110 (C) 

TCMIY 

Transfer 1(C) field to M(X,Y), increment Y-register. 

00001010 

TDO 

Transfer status latch and accumulator to PLA input register. 

00001000 

TKA 

Tranfer K-inputs to accumulator. 

00100001 

TMA 

Transfer M(X,Y) to accumulator. 

00100010 

TMY 

Transfer M(X,Y) to Y-register. 

00100011 

TYA 

Transfer Y-register contents to accumulator. 

00101110 

XMA 

Exchange contents of M(X,Y) and accumulator. 

00000010 

YNEA 

If Y-register is not equal to accumulator, status and status latch = 1 . 

0101 (C) 

YNEC 

If Y-register is not equal to 1(C) field, status =1. 
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MC6862 

(0 to 70OC; L or P Suffix) 

MC6862C 

(-40 to 85°C; L Suffix only) 


2400 bps DIGITAL MODULATOR 

Tlie MC6862 is a MOS subsystem designed to be integrated into 
a wide range of equipment utilizing serial data communication. 

The modulator provides the necessary modulation and control 
functions to implement a serial data communication link over a voice 
grade channel, utilizing differential phase shift keying (DPSK) at 
bit rates of 1200 or 2400 bps. Phase options are provided for both 
the U.S. and international markets. The MC6862 can be implemented 
into a wide range of data handling systems, including stand-alone 
modems, data storage devices, remote data communication terminals, 
and I/O interfaces for counters. 

N-channel silicon gate technology permits the MC6862 to operate 
using a single voltage supply and be fully TTL compatible. 

The modulator is compatible with the M6800 microcomputer 
family, and provides medium-speed data communications capability. 

• Clear-to-Send Delay Options 

• 51 1 -Bit CCITT Test Pattern 

• Terminal Interfaces Are TTL Compatible 

• Compatible Functions for 201 B/C Data Sets 

• CCITT and U.S. Phase Options 

• 1 200/2400 bps Operation 

• Answer Back Tone 


PIN ASSIGNMENT 


I c 
2 [ 
3C 
4[ 
5 [ 

6C 
U 
8C 
9C 
10 C 

II c 
12 C 


^SS* 

CTS2 

CTS1 

CTS 

DRTS 

TPE 

RTS 

Tx Mk 

Tx Data 

Cik 

Ex Clk 

Vdd 


DBC 
Tx Clk 
B5 
B4 
B3 
B2 
B1 
BO 
PSS 
DRS 
An Bk 
TST 


3 24 
J23 
] 22 
]21 
] 20 
] 19 
]18 

]16 
] 15 
] 14 

3 13 


o 

L- 

o 

o 


M6800 MICROCOMPUTER FAMILY 
BLOCK DIAGRAM 



MC6862 DIGITAL MODULATOR 
BLOCK DIAGRAM 
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ELECTRICAL CHARACTERISTICS (Vqq = 5.0 ±0.25 Vdc. Vss = 0, = 0 to 70°C, 


all outputs loaded as ^own in Figure 1 unless otherwise noted.) 


Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

Input High Voltage 

V|H 

Vss 2.0 

- 

VdD 

Vdc 

Input Low Voltage 

V|L 

Vss 

- 

Vss 0.8 

Vdc 

Input Current 





mAdc 

(Vin = Vss) CTS1 , CTS2, PSS, DRS, An Bk, and TxMk 


— 

- 

-0.2 


ftTS and TPt 


- 

- 

-1.6 


Input Leakage Current 

HI 

- 

- 

2.5 

pAdc 

(Vin = 5.25 Vdc. Vqd = Vss) 






Output High Voltage 





Vdc 

dOH ~ “0-04 A) 

Vqhi 

Vss + 2.4 

- 

Vdd 


dOH “ O'O iTiAdc, Load B) 

VOH2 

VDD-0.5V 

- 

Vdd 


Output Low Voltage 

Vql 

Vss 

' - 

Vss 0-4 

Vdc 

dOL ~ 1 -5 nriAdc, Load A) 






Input Capacitance 

Cin 

- 

5.0 

- 

pF 

(f = 0.1 MHz, Ta = 25°C) 






Vqd Supply Current 

•dd 

- 

40 

60 

mAdc 

(All Inputs at Vss except Pin 13 = 57.6 and ALL Outputs Open) 






Input Transition Times, All Inputs Except 1.8432 MHz Input 

■■1 

- 

- 

1.0* 

MS 

(From 10% to 90% points) 

■■1 

- 

- 

1.0* 


Input Transition Times, 1.8432 MHz Input 


- 

- 

40 

ns 

(From 0.8 V to 2.0 V) 

■91 

- 

- 

40 


Input Clock Duty Cycle, 1.8432 MHz Input 

D.C. 

30 

- 

70 

% 

(Measured at 1 .5 V level) 






Tx Data Setup Time (Figure 2) 

ts 

35 

- 

- 

MS 

Tx Data Hold Time (Figure 2) 

tH 

35 

- 

- 

MS 

Output Transition Times 


- 

- 

5.0 

MS 

(From 10% to 90% Points) 

■■ 

- 

- 

5.0 



•Maximum Input Transition Times are < 0.1 x Pulse Width or the specified maximum of 1 .0 jus, whichever is smaller. 


BLOCK DIAGRAM 


Request to Send 
CTS1 


Delay Options 


CTS2 


Test Pattern Enable 


T ransmit Data 
Data Rate Select 
Phase Shift Select 


Answer Back 


9 

15 

16 
14 


^DD ^ ^2 

Vgs = Pin 1 


Clear 
to Send to Send 


Delayed 

Request 


1.8432 MHz 
Clock 
10 


External 

Clock 

11 
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0-600 bps DIGITAL MODEM 

The MC6860 is a MOS subsystem designed to be integrated into a 
wide range of equipment utilizing serial data communications. 

The modem provides the necessary modulation, demodulation and 
supervisory control functions to implement a serial data communica- 
tions link, over a voice grade channel, utilizing frequency shift 
keying (FSK) at bit rates up to 600 bps. The MC6860 can be 
implemented into a wide range of data handling systems, including 
stand alone modem.s, data storage devices, remiOte data communi- 
cation terminals and I/O interfaces for minicomputers. 

N-channel silicon gate technology permits the MC6860 to operate 
using a single voltage supply and be fully TTL compatible. 

The modem is compatible with the M6800 microcomputer family, 
interfacing directly with the Asynchronous Communications Interface 
Adapter to provide low-speed data communications capability. 

• Originate and Answer Mode 

• Crystal or External Reference Control 

• Modem Self Test 

• Terminal Interfaces TTL-Compatible 

• Full-Duplex or Half-Duplex Operation 

• Automatic Answer and Disconnect 

• Compatible Functions for 100 Series Data Sets 

• Compatible Functions for 1001A/B Data Couplers 




PIN ASSIGNMENT 


1 d 

Vss* 

Rx Data 

1 24 

2 CZ 

T X Data 

cfs 


3l== 

Rx Brk 


l22 


An Ph 


d21 

5d 

ELS 

DTR 

1 20 

eCZ 


m 

dll9 

^cz 

TD 

TST 

dl8 

8 nz 

Tx Brk 

Rx Car 

dll7 

9 \zz 

Brk R 

ST 

Z3 16 

10 d 

Tx Car 

Mode 

dl5 

11 d] 

FO 

Rx Rate 

d 14 

12 d 

'/dd 

Xtal 

j 

=113 
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MC6860 DIGITAL MODEM 
BLOCK DIAGRAM 
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Self Test 1 6 22 


6 ESS (Note 1} 


ELECTRICAL CHARACTERISTICS (Vqq = 5.0 ±0.25 Vdc, all voltages referenced to Vss = 0, = 0 to 70°C, 

all outputs loaded as shown in Figure 1 unless otherwise noted.) 


Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

Input High Voltage, All Inputs Except Crystal 

V|H 

2.0 

- 

Vdd 

Vdc 

Input Loifli Voltage, All Inputs Except Crystal 

V|L 

Vss 

- 

0.80 

Vdc 

Crystal Input Voltage 

Vin 

1.5 

- 

2.0 

Vp-p 

(Crystal Input Driven from an External Reference, Input Coupling 
Capacitor = 200 pF, Duty Cycle = 50 ± 5%) 





Input Current 

(Vin = Vss) All Inputs Except Rx Car, Tx Data, TD, TST, RI,SH 

Rl, SH Inputs 

lin 

- 

- 

-0.2 

-1.6 

mAdc 

Input Leakage Current 

l|L 

- 

- 

1.0 

juAdc 

( Vin = 7.0 Vdc, Vdd = Vss Ja = 25°C) 






Output High Voltage, All Outputs Except An Ph and Tx Car 

VOHI 

2.4 


Vdd 

Vdc 

do HI ^ -0.04 mAdc, Load A) 






Output Low Voltage, All Outputs Except An Ph and Tx Car 

VOLI 

Vss 

- 

0.40 

Vdc 

do LI “ I -6 mAdc, Load A) 






Output High Current, An Ph 

'OH2 

0.30 

- 

- 

mAdc 

(Voh 2 “ 0 ® Vdc, Load B) 






Output Low Voltage, An Ph 

VOL2 

Vss 

- 

0.30 

Vdc 

{I0L2 “ Lo3cI B) 






Input Capacitance 

Cin 

- 

5.0 

- 

pF 

(f = 0.1 MHz,Ta = 25°C) 






Output Capacitance 

Cout 

- 

10 

- 

pF 

(f = 0.1 MHz, Ta = 25°C) 






Transmit Carrier Output Voltage 

Vco 

0.20 

0.35 

0.50 

V(RMS) 

(LoadC) 






Transmit Carrier Output 2nd Harmonic 

V2H 

-25 

-32 

- 

dB 

( Load C) 






Input Transition Times, All Inputs Except Crystal 


- 

- 

1.0* 

MS 

(Operating in the Crystal Input Mode; from 10% to 90% Points) 


- 

- 

1.0* 


Input Transition Times, Crystal Input 


- 

- 

30 

ns 

(Operating in External Input Reference Mode) 


- 

- 

30 


Output Transition Times, All Outputs Except Tx Car 

HI 

- 

- 


MS 

(From 10% to 90% Points) 


- 

- 

■HH 


Vdd Supply Current 

•dd 

- 

30 

65 

mAdc 

(All Inputs at Vss and All Outputs Open) 







O 

o 

o 


'^Maximum Input Transition Times are < 0.1 x Pulse Width or the specified maximum of 1.0 ns, whichever is smaller. 
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FIGURE 2 - TYPICAL MC6860 SYSTEM CONFIGURATION 



FIGURE 3 - I/O INTERFACE CONNECTIONS FOR MC6860 
(ORIGINATE/ANSWER MODEM) 
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MC(i854 MC68A54 

(1.0 MHz) (1.5 MHz) 

MC68B54 

(2.0 MHz) 


ADVANCED DATA LINK CONTROLLER (ADLC) 

The MC6854 ADLC performs the complex MPU/data communication 
link function for the "Advanced Data Communication Control Procedure” 
(ADCCP), High Level Data Link Control (HDLC) and Synchronous Data 
Link Control (SDLC) standards. The ADLC provides key interface require- 
ments with improved software efficiency. The ADLC is designed to 
provide the data communications interface for both primary and secondary 
stations in stand-alone, polling, and loop configurations. 

• M6800 Compatible 

• Protocol Features 

• Automatic Flag Detection and Synchronization 

• Zero Insertion and Deletion 

• Extendable Address, Control and Logical Control Fields (Optional) 

• Variable Word Length Info Field — 5, 6, 7, or 8-bits 

• Automatic Frame Check Sequence Generation and Check 

• AborfDatection and Transmission 

• Idle Detection and Transmission 

• Loop Mode Operation 

• Loop Back Self-Test Mode 

• NRZ/NRZI Modes 

• Quad Data Buffers for Each Rx and Tx 

• Prioritized Status Register (Optional) 

• MODEM/DMA/Loop Interface 

• MIL-STD-883, Class B and C Devices Available 



FIGURE 11-1/0 PIN DESCRIPTION 
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FIGURE 8A - AOLC TRANSMITTER STATE DIAGRAM 
(Cjbj refers to control register bit) 


2F lnt«rframe (C4b0 « 
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SYNCHRONOUS SERIAL DATA ADAPTER (SSDA) 

The MC6852 Synchronous Serial Data Adapter provides a bi- 
directional serial interface for synchronous data information inter- 
change. It contains interface logic for simultaneously transmitting 
and receiving standard synchronous communications characters in 
bus organized systems such as the IViesOO Microprocessor systems. 

The bus interface of the MC6852 includes select, enable, read/ 
write, interrupt, and bus interface logic to allow data transfer 
over an 8-bit bi-directional data bus. The parallel data of the bus 
system is serially transmitted and received by the synchronous data 
interface with synchronization, fill character insertion/deletion, and 
error checking. The functional configuration of the SSDA is pro- 
grammed via the data bus during system initialization. Programmable 
control registers provide control for variable word lengths, transmit 
control, receive control, synchronization control, and interrupt 
control. Status, timing and control lines provide peripheral or 
modem control. 

Typical applications include floppy disk controllers, cassette or 
cartridge tape controllers, data communications terminals, and 
numerical control systems. 

• Programmable Interrupts from Transmitter, Receiver, and Error 
Detection Logic 

• Character Synchronization on One or Two Sync Codes 

• External Synchronization Available for Parallel-Serial 
Operation 

• Programmable Sync Code Register 

• Up to 600 kbps Transmission 

• Peripheral/Modem Control Functions 

• Three Bytes of FIFO Buffering on Both Transmit and Receive 

• Seven, Eight, or Nine Bit Transmission 

• Optional Even and Odd Parity 

• Parity, Overrun, and Underflow Status 


MC6852 

(1.0 MHz) 

MC68A52 

(1.5 MHz) 

MC68B52 

(2.0 MHz) 


PIN ASSIGNMENT 


YSS 

CTS 

Rx Data 

D^ 

Rx Clk 

DO 

Tx Clk 

D1 

SM/DTR 

D2 

T X Data 

D3 

IRQ 

D4 

TUF 

D5 

Reset 

D6 

CS 

D7 

RS 

E 

YCC 

R/W 




Speed 
1.0 MHz 

MIL-STD-883B 
MIL-STD-883C 
1.5 MHz 


ORDERING INFORMATION 
Device 
MC6852P,L 
MC6852CP,CL 
MC6852BJCS 
MC6852CJCS 
MC68A52P,L 
MC68A52CP,CL 
MC68B52P,L 


Temperature Range 
0 to 70°C 
-40 to -r85°C 
-55 to-H25°C 

0 to -1-70OC 
-40 to -r850C 
0 to +70°C 


MC6852 SYNCHRONOUS SERIAL DATA ADAPTER 
BLOCK DIAGRAM 

Address/Control 
and Interrupt 


Select and Control 
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Control 
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Data 


T ransmit 
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Enable 14 
Read/Write 13 


Chip Select 10 

Register Select 11 


DO 22 
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GENERAL PURPOSE INTERFACE ADAPTER 

The MC68488 GPIA provides the means to interface between the 
IEEE488 standard instrument bus and the MC6800. The 488 instrument 
bus provides a means for controlling and mo\fing data from complex 
systems of multiple instruments. 

The MC68488 will automatically handle all handshake protocol 
needed on the instrument bus. 

• Single or dual primary address recognition 

• Secondary address capability 

•Complete source and acceptor handshakes 

• Programmable interrupts 

• RFD holdoff to prevent data overrun 

• Operates with DMA controller 

• Serial and parallel polling capability 

•Talk-only or listen-only capability 

• Selectable automatic features to minimize software 

• Synchronization trigger output 

• M6800 bus compatible 



ElGURE 1 


Bus I 
Mgmt. \ 


Note 1 : 



•T/R 


•The 3-wire handshake described is the subject 
of patents owned by Hewlett-Packard Co. 



M6800 

Data 

Bus 


o 

u. 

o 

•*-* 

o 


This is advance information and specifications are subject to change without notice. 


©MOTOROLA INC . 1977 


ADI-462 

(Replaces NP-69) 


1975 


®IC MASTER 1979 


MICROPROCESSOR 







MICROPROCESSOR 


i5 

o 

w. 

O 

o 


GENERAL DESCRIPTION 

The IEEE 488 instrument bus standard is a bit- 
parallel, byte-serial bus structure designed for com- 
munication to and from intelligent instruments. 
Using this standard, many instruments may be 
interconnected and remotely and automatically con- 
trolled or programmed. Data may be taken from, sent 
to, or transferred between instruments. A bus 
controller dictates the role of each device by making 
the attention line true and sending talk or listen 
addresses on the instrument bus data lines; those 
devices which have matching addresses are ac- 
tivated. Device addresses are set into each GPIA 
from switches or jumpers on a PC board by a 
microprocessor as a part of the initialization se- 
quence. 

When the controller makes the attention line true, 
instrument bus commands may also be sent to 
single or multiple GPIA's. 

Information is transmitted on the instrument bus 
data lines under sequential control of the three 
handshake lines. No step in the sequence can be 
initiated until the previous step is completed. Infor- 
mation transfer can proceed as fast as the devices 
can respond, but no faster than the slowest device 
presently addressed as active. This permits several 
devices of different speeds to receive the same data 
concurrently. 

The GPIA is designed to work with standard 488- 
bus driver IC's (MC3448A's) to meet the complete 
electrical specifications of the IEEE 488 bus. Ad- 
ditionally, a powered-off instrument may be 
powered-on without disturbing the 488 bus. With 
some additional logic, the GPIA could be used with 
other microprocessors. 

The MC68488 GPIA has been designed to inter- 
face between the MC6800 microprocessor and the 
complex protocol of the IEEE 488 Instrument bus. 
Many Instrument bus protocol functions are 


MC6802 

o 

MC68488 


N 1/ 



Device D 
Able to talk 
and listen 


handled automatically by the GPIA and require no 
additional MPU action. Other functions require 
minimum MPU response due to a large number of 
internal registers conveying information on the 
state of the GPIA and the Instrument bus. 




Device A 
Able to talk, 
listen, and 
control 
eg calculator 




Device B 
Able to talk 
and listen 
eg digital 
multimeter 


Device C 
Only able 
to listen 
eg signal 
generator 


MC3448A 


MC3448A 


MC3448A 


MC3448A 


FIGURE 2 
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MC6S50 

(0 to 70°C; L or P Suffix) 

MC6S50C 

(-40 to 85®C; L Suffix only) 


ASYNCHRONOUS COMMUNICATIONS INTERFACE 
ADAPTER (ACIA) 

The MC6850 Asynchronous Communications Interface Adapter 
provides the data formatting and control to interface serial asyn- 
chronous data communications information to bus organized sys- 
tems such as the MC6800 Microprocessing Unit. 

The bus interface of the MC6850 includes select, enable, read/ 
write, interrupt and bus interface logic to allow data- transfer over 
an 8-bit bi-directional data bus. The parallel data of the bus system 
is serially transmitted and received by the asynchronous data inter- 
face, with proper formatting and error checking. The functional 
configuration of the ACIA is programmed via the data bus during 
system initialization. A programmable Control Register provides 
variable word lengths, clock division ratios, transmit control, receive 
control, and interrupt control. For peripheral or modem operation 
three control lines are provided. These lines allow the ACIA to 
interface directly with the MC6860L 0-600 bps digital modem. 

• Eight and Nine-Bit Transmission 

• Optional Even and Odd Parity 

• Parity, Overrun and Framing Error Checking 

• Programmable Control Register 

• Optional -^1 , -^-1 6, and -^64 Clock Modes 

• Up to 500 kbps Transmission 

• False Start Bit Deletion 

• Peripheral/Modem Control Functions 

• Double Buffered 

• One or Two Stop Bit Operation 


PIN ASSIGNMENT 


I c 

2C 

3C 

/C 
5C 
6C 
7C 
8C 
9C 
10 C 

II C 
12 C 


Vss 

Rx Data 
Rx Clk 
Tx Clk 
RTS 
T X Data 

Trq 

CSO 

CS2 

CS1 

RS 

^DD 


CTS 3 24 
D^ ^ 23 
DO 3 22 
D1 321 
D2 3 20 
D3 3 19 
D4 3 18- 
D5 3 17 
D 6 3 16 
D7 3 15 
E 3 1^ 
R/W 3 13 


M6800 MICROCOMPUTER FAMILY 
BLOCK DIAGRAM 


MC6850 ASYNCHRONOUS COMMUNICATIONS INTERFACE ADAPTER 
BLOCK DIAGRAM 
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Transmit Clock 4 
Enable 14 

Read/Write 13 
Chip Select 0 8 
Chip Select 110 
Chip Select 2 9 
Register Select 1 1 


DO 22 
D1 21 
D2 20 
03 19 
D4 18 
D5 1 1 
D6 16 
D7 15 


EXPANDED BLOCK DIAGRAM 


Receive Clock 3 



6 T ransmit Data 


.24 Clear-tO'Send 


7 Interrupt Request 


23 Data Carrier Detect 


5 Request -tO'Send 


2 Receive Data 


ELECTRICAL CHARACTERISTICS (Vcc * 5.0 V ±5%, Vss “ 0. Ta = 0 to 70°C unless otherwise noted.) 


Character iitk 

Symbol 

Min 

Typ 

Max 

Unit 

Input High Voltage 

V|H 

Vss + 2.0 

- 

Vcc 

Vdc 

Input Low Voltage 

V|L 


- 


Vdc 

Input Leakage Current R/W,CS0,CS1,CS2,En^ie 

l|o 

- 

1.0 

2.5 

MAdc 

(Vjn = 0 to 5.25 Vdc) 







Three-State (Off State) Input Current 

D0-D7 

Itsi 

- 


10 

MAdc 

(Vjn - 0.4 to 2.4 Vdc) 







Output High Voltage 

DO-D 7 

Vqh 




Vdc 

(iLoad °° -205 nMc, Enable Pulse Width <25 m*) 



Vss 2.4 

- 

- 


II Load ** -100 MAdc, Enable Pulse Width <25 ms) 

Tx Data, RTS 


Vss 2.4 

- 

- 


Output Low Voltage 


VqL 

- 

- 

Vss + 0.4 

Vdc 

II Load = 1 -6 mAdc, Enable Pulse Width <25 ms) 







Output Leakage Current (Off State) 

IRQ 

•loh 

- 

1.0 

10 

MAdc 

(Vqh “ 2.4 Vdc) 







Power Dissipation 

Pd 

- 

300 

525 

mW 

Input Capacitance 


Ojn 




PF 

(Vjn = 0, Ta = 25 OC, f ■= 1 .0 MHz) 

D0-D7 


- 

10 

12.5 


E, Tx Clk, Rx Clk, R/W, RS, Rx Data, CSO, CS1 

CS2, CTS, DCD 


- 

7.0 

7.5 


Output Capacitance 

RTS. Tx Data 

Cout 

- 

— 

10 

PF 

(Vjn * 0, Ta » 25 OC, f - 1.0 MHz) 

IRQ 


- 

- 

5.0 


Minimum Clock Pulse Width, Low (Figure 1) 


PWCL 

600 

- 

- 

ns 

Minimum Clock Pulse Width, Hi^ (Figure 2) 


PWcH 

600 

- 

- 

ns 

Clock FrequerKy 

-rl Mode 


- 

- 

500 

kHz 


^16, -r64 Modes 


- 

- 

800 


Clock-to-Oata Delay lor Transmitter (Figure 3) 

ITDD 

- 

- 

1.0 

MS 

Receive Data Setup Time (Figure 4) 


IRDSU 

500 

- 

- 

ns 

Receive Data Hold Time (Figure 5) 


IRDH 

500 

- 

- 

ns 

Interrupt Request Release Time (Figure 6 ) 

t|R 

- 

- 

1.2 

MS 

Request-to-Send Delay Time (Figure 6 ) 

tRTS 

- 

- 

1.0 

MS 

Input Transition Times (Except Enable) 

tr.tf 

- 

- 

1.0* 

MS 


*1.0 MS or 10% of the pulse width, whichever is smaller. 

Cik\ 
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MC6S47 

NONINTERLACE 

MC6847Y 

INTERLACE 


VIDEO DISPLAY GENERATOR (VDG) 

The Motorola MC6847 Video Display Generator (VDG) provides 
a means of interfacing the Motorola M6800 microprocessor family 
(or similar products) to a commercially available color or black and 
white television receiver. Applications of the VDG include video 
games, bioengineering displays, education, communications and any 
place graphics are required. 

The VDG reads data from memory and produces a composite 
video signal which will allow the generation of alphanumeric or 
graphic displays. The generated composite video may be up modu- 
lated to either Channel 3 or 4 by using the compatible MCI 372 (TV 
Chroma and Video modulator). The up modulated signal is suitable 
for application to the antenna of a color TV. A typical TV game is 
indicated in Figure 1. 



• Generates four different alphanumeric display modes and eight 
graphic display modes 

• Compatible with the M6800 family 

• Compatible with the MCI 372 modulator 

• The alphanumeric modes display 32 characters per line by 16 
lines 

• An internal multiplexer allows the use of either the internal ROM 
or an external character generator 

• An external character generator can be used to extend the in- 
ternal character set for "limited graphic" shapes 

• A Mask Programmable internal character generator ROM is avail- 
able on special order (Appendix A) 

• One display mode offers 8-color 64 x 32 density graphics in an 
alphanumeric display mode 


• One display mode offers 4-color 64 x 48 density graphics in an 
alphanumeric display mode 

• All alphanumeric modes have a selectable video inverse 

• Generates full composite video signal 

• Generates R-Y and B-Y signals for external color modulator 

• Full-graphic modes offer 64 x 64, 128 x 64, 128 x 96, 128 x 192, 
or 256 X 192 densities 

• Full-graphic modes allow 2-color or 4-color data structures 

• Full-graphic modes use one of two 4-color sets or one of two 
2-color sets 

• Available in either an interlace mode (NTSC Standard) or a non- 
interlace mode 
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The (3RAPHICS SIX R mode uses a maximum of 6144 bytes of disptav RAM in 
which one bit specifies one picture element. 
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MC6846 


ROM-I/O-TIMER 

The MC6846 combination chip provides the means, in conjunc- 
tion with the MC6802, to develop a basic 2-chip microcomputer 
system. The MC6846 consists of 2048 bytes of mask-programmable 
ROM, an 8-bit bidirectional data port with control lines, and a 16-bit 
programmable timer-counter. 

This device is capable of interfacing with the MC6802 (basic 
MC6800, clock and 128 bytes of RAM) as well as the MC6800 if de- 
sired. No external logic is required to interface with most peripheral 
devices. 

• 2048 8-Bit Bytes of Mask-Programmable ROM 

• 8-Bit Bidirectional Data Port for Parallel Interface plus 

Two Control Lines 

• Programmable Interval Timer-Counter Functions 

• Programmable I/O Peripheral Data, Control and Direction 

Registers 

• Compatible with the Complete M6800 Microcomputer Product 

Family 

• TTL-Compatible Data and Peripheral Lines 

• Single 5- Volt Power Supply 


MOS 


FIGURE 1 - TYPICAL MICROCOMPUTER 


(N-CHANNEL, SILICON-GATE, 
DEPLETION LOAD) 


ROM-I/O-TIMER 



Vec '^cc 


Counter/ 
Timer I/O 


Parallel I/O • 


MC6846 

ROM, I/O, TIMER 


2 k Bytes ROM 
10 I/O Lines 

3 Lines Timer 




IRQ 



Res 

MR 


VMA 

Halt 

E 

RE 

R/W 


MC6802 

NMI 

MPU 

BA 

D0-D7 

Xtal 

A0-A15 

Xtal 


A0-A10, 

CS1 


Figure 1 is a block diagram of a typical cost effective microcomputer. The MPU is 
the center of the microcomputer system and is shown in a minimum system inter- 
facing with a ROM combination chip. It is not intended that this system be limited to 
this function but that it be expandable with other parts in the M6800 Microcomputer 
family. 
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Characteristic 

Input High Voltage 

All Inputs 

Input Low Voltage 

All Inputs 

Clock Overshoot/Undershoot — Input High Level 


— Input Low Level 


Input Leakage Current 

R/W, Reset. CSO. CS1 

1 ( V in = 0 to 5.25 Vdc) CPI , CTG, CTC. E. A0-A1 0 

Three-State (Off State) Input Current 

D0-D7 

(Vjn 0.4 to 2.4 Vdc) 

PP0-PP7, CP2 

Output High Voltage 


^*Load = -205 pAdc,) 

D0-D7 

<'Load “ -200 juAdc) 

Other Outputs 

Output Low Voltage 


0 Load " -0 n^Adc) 

D0-D7 

^•Load "^0.2 mAdc) 

Other Outputs 

Output High Current (Sourcing) 


{VoH = 2.4Vdc) 

D0-D7 


Other Outputs 

(Vq = 1.5 Vdc, the current for driving other than TTL, e.g.. 

Darlington Base) 

CP2. PP0-PP7 

Output Low Current (Sinking) 


(Vql = 0.4 Vdc) 

D0-D7 


Other Outputs 

Output Leakage Current (Off State) 

IRQ 

(Vqh = 2.4 Vdc) 


1 Power Dissipation 

Capacitance 


(Vjn = 0. Ta = 25 OC, f = 1 .0 MHz) 

D0-D7 


PP0-PP7, CP2 

A0-A10, R/W. Reset. CSO, CS1, CPI, CTC, CTG 


IRQ 


PP0-PP7, CP2. CTO 

1 Frequency of Operation 

Clock Timing 


Cycle Time 


Reset Low Time 


Interrupt Release 



Symbol 


V|H 


V|L 


Vos 


Min 


Vss + 2.0 


Vss - 0.3 


Vcc “0.5 
Vss “ 0.5 



(^) MOTOROLA SGmic€»nc§uct€>r Products Inc. 


1982 


®iC MASTER 1979 
















































































MOTOROLA 

SGmiconductors 

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 


CRT CONTROLLER (CRTC) 

The MC6845 CRT Controller performs the interface to raster scan 
CRT displays. It is intended for use in processor-based controllers for 
CRT termifials in stand-alone or cluster configurations. 

The CRTC is optimized for hardware/software balance in order to 
achieve integration of all key functions and maintain flexibility. For 
instance, all keyboard functions, R/W, cursor movements, and editing 
are under processor control; whereas the CRTC provides video timing 
and Refresh Memory Addressing. 

• Applications include "glass-teletype," smart, programmable, intel- 
ligent CRT terminals; video games; information display. 

• Alphanumeric, semi-graphic, and full graphic capability. 

• Fully programmable via processor data bus. Can generate timing 
for almost any alphanumeric screen density, e.g. 80 x 24, 72 x 64, 
1 32 X 20, etc. 

• Single +5 volt supply. TTL/6800 compatible I/O. 

• Hardware scroll (paging or by line or by character) 

• Compatible with CPU's and MPU's which provide a means for 
synchronizing external devices. 

• Cursor register and compare circuitry. 

• Cursor format and blink are programmable. 

• Light pen register. 

• Line buffer-less operation. No external DMA required. Refresh 
Memory is multiplexed between CRTC and MPU. 

• Programmable interlace or non-interlace scan. 

• 14-bit wide refresh address. 


MC6845 



FIGURE 1 - TYPICAL CRT CONTROLLER APPLICATION 
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MC6845 



cd 

o 
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o 




FIGURE 8 - CRTC FUNCTIONAL BLOCK DIAGRAM 
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MC6844 


DIRECT MEMORY ACCESS CONTROLLER (DMAC) 

The MC6844 Direct Memory Access Controller (DMAC) performs 
the function of transferring data directly between memory and 
peripheral device controllers. It controls the address and data buses 
in place of the MPU in bus organized systems such as the M6800 
Microprocessor System. 

The bus interface of the MC6844 includes select, read/write, 
interrupt, transfer request/grant, and bus interface logic to allow 
the data transfer over an 8-bit bidirectional data bus. The functional 
configuration of the DMAC is programmed via the data bus. The 
internal structure provides for control and handling of four individual 
channels, each of which is separately configured. Programmable 
control registers provide control for the transfer location and length, 
individual channel control and transfer mode configuration, priority 
of servicing, data chaining, and interrupt control. Status and control 
lines provide control to the peripheral controllers. 

The mode of transfer for each channel can be programmed as 
cycle-stealing or a burst transfer mode. 

Typical applications would be with the Floppy Disk Controller 
(FDC) and the Advanced Data Link Controller (ADLC). 

• Four DMA Channels, Each Having a 16- Bit Address Register and 

a 16-Bit Byte Count Register 

• 1 M Byte/Sec Maximum Data Transfer Rate 

• Selection of Fixed or Rotating Priority Service Control 

• Separate Control Bits for Each Channel 

• Data Chain Function 

• Address Increment or Decrement Update 

• Programmable Interrupts and DMA End to Peripheral Controllers 



FIGURE 1 - M6800 MICROCOMPUTER FAMILY FIGURE 2 - DIRECT MEMORY ACCESS CONTROLLER BLOCK DIAGRAM 
block diagram Address/Control and Interrupt 

Microprocessor . i f 


Read Only 
Memory 


Select and Control 


Random 

Access 

Memory 


Peripheral 

Controller 

MC6844 

Direct 

Memory Access 


Address Data 
Bus Bus 


This is advance information and specifications are subject to change without notice. 



Address 

Register 




Byte Count 
Register 



— 

Channel 

Control Register 


.... 

— 

Priority 

Control Register 



©MOTOROLA INC.. 1978 


Channel 

Request/ 

Grant 

Control 


Four 

Channel 

Controls 


ADI-471 
(Replaces NP-66) 

1985 


®iC MASTER 1979 


MICROPROCESSOR 











MICROPROCESSOR 


FIGURE 3 - EXPANDED BLOCK DIAGRAM 

R/W AO A1 A2 A3 A4 A5 A6 A7 AS A9 A10 All A12 A13 A14 A15 IRQ/DEND 

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 33 



Byte Count 
Registers 


i 

3et3 Chain 

Register 



interrupt Control 
Register 


Channel Control 
Registers 


DRQH 36 
DRQT 37 
DGRNT 38 




Vss = 1 

VDD = Pii 20 


Priority Control 
Register 


Address Bus 

Data Bus 



mm 



32 Tx RQO 
31 Tx RQ1 
30 Tx RQ2 
- 29 Tx RQ3 
35 Tx AKA 


34 Tx STB 
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FLOPPY DISK CONTROLLER (FDC) 

The MC6843 Floppy Disk Controller perforrhs the complex 
MPU/Floppy interface function. The FDC was designed to optimize 
the balance between the ''Hardware/Software" in order to achieve 
integration of all key functions and maintain flexibility. 

The FDC can interface a wide range of drives with a minimum 
of external hardware. Multiple drives can be controlled with the 
addition of external multiplexing rather than additional FDC's. 

• Format compatible with IBM 3740 

• User Programmable read/write format 

• Ten powerful macro commands 

• Macro End Interrupt allows parallel processing of MPU and FDC 

• Controls multiple Floppies with external multiplexing 

• Direct interface with MC6800 

• Programmable step and settling times enable operation with 

a wide range of Floppy drives 

• Offers both Programmed Controlled I/O (PCIO) and DMA data 

transfer mode 

• Free-Format read or write 

• Single 5-volt power supply 

• All registers directly accessible 


FIGURE 1 - SYSTEM BLOCK DIAGRAM 
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PM 
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31 
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CQ 





CD 

^ D4 


DE 

29 








^ D5 

© 



28 



V D6 

-C 9 ijr 


27 




* tn 


26 


L/^ 








^ E 




IRQ 



37 


Clock 



12 . 


RES 



7 


R/W 



22 


<t>2 



23 


25 


^ A1 

18 ^ 

S 

17 _ 


19 


24 


joI_ 




T X Ack 


BD 



VFQC 

DO 


D1 



RDT 

D2 


D3 



WDT 


WGT 

D4 




D6 

STP 

D7 



HLD 

IRQ 

LCT 

Clock 

FIR 

RES 


R/W 

FI 

E 

WPT 

RSO 

IDX 

RSI 

TRZ 

RS2 


^ w 

RDY 

vss 



RD 

CLK 

Read 

Recovery 

RD 

Data 


Write Data 
Write Gate 
Head Direction 
Step 

Head Load 

Low Current Track 

■ File Inoperable Reset 
File Inoperable 

■ Write Protect 

• Index 

• Track Zero 

■ Ready 


•Optional Three State Buffers 
MC6880 for Inverted Data 
MC6889 for Non- Inverted Data 



FIGURE 2 - PIN ASSIGNMENT 





Gnd 

1 

40 

Gnd 

2 

39 

fir C 

3 

38 

F'l: 

4 

37 

WPT Q 

5 

36 

WGT Q 

6 

35 

RES C 

7 

34 

hdr C 

8 

33 

DCK C 

9 

32 

LCT C 

10 

MC6843 

31 

IDX Q 

1 1 

30 

CLK C 

12 

29 

RDY C 

13 

28 

VFOC C 

14 

27 

STP Q 

15 

26 

HLD C 

16 

, 25 

RS2 □ 

17 

24 

RSI C 

18 

23 

RSO Q 

19 

22 

^DD C 

20 

21 


□ d4 
D5 
D6 
D7 
BD 


MACRO COMMANDS 


o 

k- 

o 

+-» 

o 


Hex Code 

Instruction 

Hex Code 

Instruction 


STZ 

A 

FFR 


SEK 

B 

FFW 


SSR 

C 

MSR 


SSW 

D 

MSW 


RCR 



HBH 

SWD 
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Hax 

Ragistan Address 



19 ^ 










Not Used 


Bit? 


Function 

Interrupt 

Mask 


8 Bits of Data Used for a Disk Write Operation 


Bits Bit 4 Bits 


8 Bits of Data Used for a Disk Read Operation 


Bit 4 Bit 3 


7 Bit Track Address of Current Head Position 





Not Used 


Bit? 


Not Used 


ISR3 

Interrupt 

Mask 


Bite 




Macro Command 




Settling * 
Time 


Bits 


Track to Track Seek Time 







Status * 
Sense 
Request 


Bit 2 


Head Settling Time 


Bit 2 Bit 1 


„ . Delete * 

Drive ^ ... 

„ Data Mark 

Ready 

Detected 


Macro * 
Command 


Complete I Complete 


Data * 
Transfer 
Request 


BitO 



5 Bit Sector Address 


Bit 3 Bit 2 


Sector * Data * 

Address Mark 

Undetected Undetected 


Bit 3 


7 Bit Count for Track Number on SEK or Sector Count for MSR or MSW. 


Bit 6 Bit S Bit 4 Bit 3 


File 

Inoperable 


Data 

Transfer 


Not Used 


Bit 4 


Shift CRC ICRC Enable 


7 Bit Search Track Address 


RO — Read Only 
WO — Write Only 
R/W — Read/Write 
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'Cleared by Reset 
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MC6S40 







PROGRAMMABLE TIMER MODULE (PTM) 






The MC6840 is a programmable subsystem component of the 






M6800 family designed to provide variable system time intervals. 


PIN ASSIGNMENT 

The MC6840 has three 16-bit binary counters, three correspond- 






ing control registers and a status register. These counters are under 


1 err 

o 

Vss 

Cl 

m28 

software control and may be used to cause system interrupts and/or 


2 err 


oi 

=3 27 

generate output signals. The MC6840 may be utilized for such tasks 


3 

Q2 


=3 26 

as frequency measurements, event counting, interval measuring and 


4 err 


DO 

=3 25 

similar tasks. The device may be used for square wave generation. 


5 cr 


D1 

=3 24 

gated delay signals, single pulses of controlled duration, and pulse 


6 c:= 

Q3 

D2 

ZrD23 

width modulation as well as system interrupts. 


7' err 

C3 

D3 

rZ] 22 

• Operates from a Single 5 Volt Power Supply 


8 err 

Reset 

D4 

= 21 

• Fully TTL Compatible 


9 

IRQ 

D5 

= 20 

• Single System Clock Required (Enable) 


10 ezr 

RSO 

D6 

= 19 

• Selectable Prescaler on Timer 3 Capable of a 4 MHz Input 


11 cz: 

RSI 

D7 

= 18 

• Programmable Interrupts (IRQ) Output to MPU 


12 cz: 

RS2 

Enable 

= 17 

• Readable Down Counter Indicates Counts to Go to Time-Out 


13 err 

R/W 

CS1 

= 16 

• Selectable Gating for Frequency or Pulse-Width Comparison 


14 trz 

^CC 

CSO 

ZZJ15 

• RESET Input 






• Three Asynchronous External Clock and Gate/Trigger Inputs 






Internally Synchronized 






• Three Maskable Outputs 







FIGURE 1 - BLOCK DIAGRAM 


Enable 
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ELECTRICAL CHARACTERISTICS {Vqq = 5.0 v ±5%, Vgg = 0, = Oto 70 °C unless otherwise noted) 


Characteristic 

Symbol 

Min 

Typ 

Max 

Unit 

Input High Voltage 

V|H 

Vss +2.0 

- 

Vcc 

Vdc 

Input Low Voltage 

V|L 

Vss -0.3 

- 

Vss +0.8 


Input Leakage Current 


hn 

- 

1.0 

2.5 

pAdc 

(Vin = Oto 5.25 V) 







Three-State (Off State) Input Current 

D0-D7 

•tsi 

- 


10 

tiAdc 

(Vjn = 0.4 to 2.4 V) 




■■1 



Output High. Voltage 


VOH 




Vdc 

(l|oad = -205|izA) 

D0-D7 


Vss +2.4 

- 

- 


^hoad “ *200 mA) 

Other Outputs 


Vss +2.4 

- 

- 


Output Low Voltage 


VOL 




Vdc 

^l|oad “ 1 -6 mA) 

D0-D7 


- 

- 

Vss +0.'l 


(^load ” rnA) 

01 -03. IRQ 


- 

- 

Vss +0.^ 


Output Leakage Current (Off State) 


•loh 

- 

1.0 

10 

juAdc 

<VoH 2.4 Vdc) 








Pd 

- 

- 

550 

mW 

input Capacitance 


Cin 




pF 

<Vin = 0, Ta = 25 OC, f = 1 .0 MHz) 

D0-D7 


■ - 

- 

12.5 



All others 


- 

- 

7.5 


Output Capacitance 


Gout 




pF 

(Vin = 0. Ta = 25°C, f = 1 .0 MHz) 

IRQ 


- 

- 

5.0 



01,02,03 


- 

- 

10 



BUS TIMING CHARACTERISTICS 


Characteristic 

Symbol 

Min 

Max 

Unit 

READ (See Figures 2 and 8) 

Enable Cycle Time 

IcycE 

1.0 

10 

ps 

Enable Pulse Width. High 

PWeh 

0.45 

4.5 

MS 

Enable Pulse Width, Low 

PWel 

0.43 

- 

MS 

Setup Time, Address and R/W valid to enable positive transition 

^AS 

160 

- 

ns 

Data Delay Time 

fDDR 

- 

320 

ns 

Data Hold Time 

tH 

10 

- 

ns 

Address Hold Time 

tAH 

10 

- 

ns 

Rise and Fall Time for Enable input 

tEr, tEf 

- 

25 

ns 

WRITE (See Figures 3 and 8) 

Enable Cycle Time 

IcycE 

1.0 

10 

MS 

Enable Pulse Width, High 

PWeh 

0.45 

4.5 

MS 

Enable Pulse Width, Low 

PWel 

0.43 

- 

MS 

Setup Time, Address and R/W valid to enable positive transition 

tAS 

160 

- 

ns 

Data Setup'Time 

tDSW 

195 

- 

ns 

Data Hold Time 

tH 

10 

- 

ns 

Address Hold Time 

tAH 

10 

- 

ns 

Rise and Fall Time for Enable input 

■Dsm 

- 

25 

ns 


AC OPERATING CHARACTERISTICS 


Characteristic 

Symbol 

Min 

Max 

Unit 

Input Rise and Fall Times C, G and Reset 

tr. tf 

- 

1.0* 

MS 

Input Pulse Width Low (Figure 4) C, G and Reset 

PWl 

tcycE + tju + thd 

- 

ns 

Input Pulse Width High (Figure 5) C, G 

PWh 

tcycE + tsu + thd 

- 

ns 

Input Setup Time (Figure 6) C, G and Reset 

tsu 

200 

- 

ns 

(Synchronous Mode) C3 (-r8 Prescaler Mode only) 


, 

- 


Input Hold Time (Figure 6) C, G and Reset 

thd 

50 

_ 

ns 

(Synchronous Mode) C3 (^8 Prescaler Mode only) 


- 

- 


Output Delay, 01 —03 (Figure 7) 





(VoH = 2.4 V, Load A) TTL 

tco 

- 

700 

ns 

(VoH = 2.4 V, Load C) MOS 

tcm 

- 

450 

ns 

(VoH = 0.7 Vdd- Load C) CMOS 

tcmos 

- 

2.0 

MS 

Interrupt Release Time 

t|R 

- 

1.6 

MS 


*tf and tf < 1 X Pulse Width or 1 .0 tiS, whichever is smaller. 
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PERIPHERAL INTERFACE ADAPTER (PI A) 

The MC6821 Peripheral Interface Adapter provides the universal 
means of interfacing peripheral equipment to the MC6800 Micro- 
processing Unit (MPU). This device is capable of interfacing the MPU 
to peripherals through two 8-bit bidirectional peripheral data buses 
and four control lines. No external logic is required for interfacing to 
most peripheral devices. 

The functional configuration of the PI A is programmed by the 
MPU during system initialization. Each of the peripheral data lines 
can be programmed to act as an input or output, and each of the 
four control/interrupt lines may be programmed for one of several 
control modes. This allows a high degree of flexibility in the over-all 
operation of the interface. 

• 8-Bit Bidirectional Data Bus for Communication with the MPU 

• Two Bidirectional 8-Bit Buses for Interface to Peripherals 

• Two Programmable Control Registers 

• Two Programmable Data Direction Registers 

• Four Individually-Controlled Interrupt Input Lines; Two Usable 

as Peripheral Control Outputs 

• Handshake Control Logic for Input and Output Peripheral 

Operation 

• High- Impedance 3-State and Direct Transistor Drive Peripheral 

Lines 

• Program Controlled Interrupt and Interrupt Disable Capability 

• CMOS Drive Capability on Side A Peripheral Lines 

• Two TTL Drive Capability on All A and B Side Buffers 

• TTL-Compatible 

• Static Operation 



MC6821 

(1.0 MHz) 

MC68A21 

(1.5 MHz) 

MC68B21 

(2.0 MHz) 




o 

CA1 

] 

40 

Vss 

PAO 

CA2 

] 

39 

PA1 


] 

38 

PA2 


] 

37 

PA3 

RSO 

3 

36 

PA4 

RSI 

3 

3S 

PAS 

Reset 

3 

34 

PA6 

DO 

3 

33 

PA 7 

D1 

3 

32 

PBO 

D2 

3 

31 

PB1 

D3 

3 

30 

PB2 

D4 

3 

29 

PB3 

DS 

3 

28 

PB4 

D6 

3 

27 

PBS 

D7 

3 

26 

PB6 

E 

3 

26 

PB7 

CS1 

3 

24 

CB1 

CS2 

3 

23 

CB2 

CSO 

3 

22 

< 

O 

O 

R/W 

] 

21 





ORDERING INFORMATION 


Speed 

Device 

Temperature Range 

1.0 MHz 

MC6821P,L 

0to+70°C 


MC6821CP,CL 

-40 to +85°C 

MIL-STD-883B 

MIL-STD-883C 

MC6821BQCS 

MC6821CQCS 

-55 to+125°C 

1.5 MHz 

MC68A21P,L 

0to+70°C 


MC68A21CP,CL 

-40 to+85°C 

|||||QS|2ISSH 

MC68B21P,L 
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This is advance information and specifications are subject to change without notice. 
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MC6821 • MC68A21 • MC68B21 
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ELECTRICAL CHARACTERISTICS (Vcc = 5.0 V ±5%, Vss = 0, T/^ = Tl to Th unless otherwise noted) 



Characteristic 

Symbol | 

Min 

1 Typ 1 

Max 

Unit 1 


BUS CONTROL INPUTS (R/W, Enable. Rest. RSO, RSI. CSO. CS1. CS2) 


Input High Voltage 

V|H 

Vss 2.0 

- 

Vcc 

Vdc 

Input Low Voltage 

V|L 

Vss -0.3 

- 

Vss + 03 

Vdc 

Input Leakage Current 
(Vjn =0to 5.25 Vdc) 

•in 

— 

1.0 

2.5 

MAdc 

Capacitance 

(Vin = 0. Ta = 25°C, f = 1 .0 MHz) 

Cin 

— 


7.5 

pF 


INTERRUPT OUTPUTS (IRQA, IRQB) 


Output Low Voltage 
^•Load “ 3-2 mAdc) 

VOL 

- 

- 

Vss 0.4 

Vdc 

Output Leakage Current (Off State) 

(Vqh “ 2.4 Vdc) 

•loh 

- 

1.0 

10 

pAdc 

Capacitance 

(Vin = 0, Ta = 25 OC, f = 1 .0 MHz) 

Gout 

— 

— 

5.0 

pF 


DATA BUS (D0-D7) 


Input High Voltage 

V|H , 

Vss 2.0 

- 

Vcc 

Vdc 

Input Low Voltage 

V|L 

Vss -0.3 

- 

Vss + 0.8 

Vdc 

Three-State (Off State) Input Current 
(Vin = 0.4 to 2.4 Vdc) 

•tsi 

— 

2.0 

10 

pAdc 

Output High Voltage 
(1 Load ~ “205 /lAdc) 

Vqh 

Vss + 2.4 

— 

— 

Vdc 

Output Low Voltage 
••Load = • '6 mAdc) 

Vql 

— 

_ 

Vss + 0.4 

Vdc 

Capacitance 

(Vin = 0, Ta = 25°C, f = 1 .0 MHz) 

Gin 

— 

— 

12.5 

pF 


PERIPHERAt BUS (PA0-PA7, PB0-PB7, CAT, CA2, CB1. CB2) 


Input Leakage Current R/W, Reset, RSO, RSI, CSO, CS1, CS2, CA1, 

(Vin = 0 to 5.25 Vdc) CB1 , Enable 

*in 

- 

1.0 

2.5 

pAdc 

Three-State (Off State) Input Current PB0-PB7, CB2 

(Vin = 0.4 to 2.4 Vdc) 

•tsi 

- 


10 

pAdc 

Input High Current PA0-PA7. CA2 

(V|H =2.4 Vdc) 

•IH 

-200 

-400 

— 

pAdc 

Darlington Drive Current PB0-PB7,CB2 

Vo = 1.5Vdc 




-10 

mAdc 

Input Low Current PA0-PA7,CA2 

(V|l = 0.4 Vdc) 

•iL 

— 

-1.3 

-2.4 

mAdc 

Output High Voltage 

••Load = -200 pAdc) PA0-P7, PB0-PB7, CA2, CB2 

••Load = -10MAdc) PA0-PA7,CA2 

Vqh 

Vcc + 2.4 
Vcc -1-0 

- 

- 

Vdc 

Output Low Voltage 
••L-oad ^ 3.2 mAdc) 

Vql 

— 

— 

Vss 0.4 

Vdc 

Capacitance 

•Vin = 0, Ta = 25°C, f = 1 .0 MHz) 

Gin 

— 

__ 

10 

pF 


POWER REQUIREMENTS 


Power Dissipation 


Pd 


550 


mW 


BUS TIMING CHARACTERISTICS (Vqc ~ 5.0 V ±5%, Vss ~ 0. ~ T|_ to Th unless otherwise specified.) 


Characteristic 

Symbol 

MC6821 

MC68A21 

MC68B21 

Unit 

Ref. 
Fig. No. 

Min 

Max 

Min 

Max 

Min 

Max 

Enable Cycle Time 

^cycE 

1000 

- 

666 

- 

500 

- 

ns 

1 

Enable Pulse Width, High 

PWeh 

450 

- 

280 

- 

220 

- 

ns 

1 

Enable Pulse Width, Low 

PWel 

430 

- 

280 

- 

210 

- 

ns 

1 

Enable Pulse Rise and Fall Times 

tEr'^Ef 

- 

25 

- 

25 

- 

25 

ns 

1 

Setup Time, Address and R/W valid 
to Enable positive transition 

tAS 

160 

— 

140 

— 

70 

— 

ns 

2,3 

Address Hold Time 

^AH 

10 

- 

10 

- 

10 

- 

ns 


Data Delay Time, Read 

^DDR 

- 

320 

- 

220 

- 

180 

ns 

WEEM 

Data Hold Time, Read 

^DHR 

10 

- 

10 

- 

10 

- 

ns 

mm 

Data Setup Time, Write 

^DSW 

195 

- 

80 

- 

60 

- 

ns 

mm 

Data Hold Time, Write 

^DHW 

10 

- 

10 

- 

10 

- 

ns 

3,4 






1992 
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The MC6803 is an 8-bit microcomputer which employs a multi- 
plexed address and data system allowing expandability to 65K words. 
The MC6803 is object code compatible with the M6800 instruction set 
and includes improved execution times of key instructions. There are 
several new 16-bit and 8-bit instructions including an 8 by 8 multiply 
with 16-bit result. The MC6803 has 128 bytes of RAM, internal clock, 
UART, parallel I/O, and three function 16-bit timer all on-board. The 
MC6803E version is also available for use with an external clock. The 
MC6803 internal clock version requires only the addition of an 
external crystal for MCU operation. The MC6803 internal clock's 
divide by four circuitry allows for use of the inexpensive 3.58 MHz 
color burst crystal. The MC6803 MCU is fully TTL compatible and 
requires only one +5.0 volt power supply. 


• Expanded M6800 Instruction Set 

• Full Object Code Compatibility 
With M6800 MPU/s 

• Multiplexed Address and Data 

• Compatible With Existing M6800 
Peripherals 

• 8 X 8 Multiply With 16-bit Result 

• Up to 13 Parallel I/O Lines 

• 128 Bytes On-Board RAM 


• On-Board RAM Retainable 
With Vcc Standby 

• UART (Serial I/O) On-Board 

• 16-bit Timer On-Board 

• Internal Clock/Divide by Four 
Circuitry (MC6803) 

• External Clock/Divide by One 
Circuitry (MC6803E) 

• Full. TTL Compatibility 

• Full Interrupt Capability 


MC6803 

Internal-Clock 

MC6803E 

External-Clock 


MC6803 MCU PROGRAMMING MODEL 


ACCA I Accumulator A 



FIGURE 1 - BLOCK DIAGRAM 


Vcc - 
Vss ■ 

IRQ1 - 
NMl - 
Enable/.. 
Ext. Clk. 


Central 
Processing 
Unit = 6800-t 


Internal 

Clock 

+4 


Mask Option 


Mask Option 


XTALI/HALT 


'XTAL2/BUS Available 


Transmit 

flQceive 

Clock 


Section A 
Peripheral 
Data 


UART 
(Serial I/O) 


Section B 
Peripheral 
Data 


Address/ 
Data Bus 


Address 

Bus 


Vcc 

Standby ' 


This is advance information and specifications are subject to change without notice. 
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Read/Write 
• Reset 

DO/ AO 
D1/A1 
■ D2/A2 
. D3/A3 
. D4/A4 
.D5/A5 
D6/A6 
. D7/A7 
Address Strobe 
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MICROPROCESSOR 

















MC6803 • MC6803E 






TABLE 2 

- MC6803 MCU PROGRAMMING MODE 









The execution time of key instructions has been reduced. 









Table 2 shows instruction execution times in machine cycles. 






ACCX 

Immediate 

Direct 

Extended 

Indexed 

Inherent 

Relative 


ACCX 

Immediate 

Direct 

TJ 

0) 

■D 

C' 

0) 

X 

UJ 

Indexed 

c 

a> 

o 

s: 

c 

Relative 

ABA 

• 

• 

• 

• 

• 

2 

• 

INX 

• 

• 

• 

• 

• 

3 


ABX 

• 

• 

• 

• 

• 

3 

• 

JMP 

• 

• 

• 

3 

3 

• 

• 

ADC 

• 

2 

3 

4 

4 

• 

• 

JSR 

• 

• 

5 

6 

6 

• 


ADD 

• 

2 

3 

4 

4 

• 

• 

LDA 

• 

2 

3 

4 

4 

• 

• 

ADDD 

• 

4 

5 

6 

6 

• 

• 

LDD 

• 

3 

4 

5 

5 

• 

• 

AND 

• 

2 

3 

4 

4 

• 

• 

LDS 

• 

3 

4 

5 

5 

• 

• 

ASL 

2 

• 

• 

6 

6 

• 

• 

LDX 

• 

3 

4 

5 

5 

• 

• 

ASLD 

• 

• 

• 

• 

• 

3 

• 

LSR 

2 

• 

• 

6 

6 

• 

• 

ASR 

2 

• 


6 

6 

• 

• 

LSRD 

• 

• 

• 

• 

• 

3 

• 

BCC 

• 

• 

• 

• 

• 

• 

3 

MUL 

• 

• 

• 

• 

• 

10 

• 

BCS 

• 

• 

• 

• 

• 

• 

3 

NEG 

2 

• 

• 

6 

6 

• 

• 

BEQ 

• 

• 

• 

• 

• 

• 

3 

NOP 

• 

• 

• 

• 

• 

2 

• 

BGE 

• 

• 

• 

• 

• 

• 

3 

ORA 

• 

2 

3 

4 

4 

• 

• 

BGT 

• 

• 

• 

• 

• 

• 

3 

PSH 

3 

• 

• 

• ^ 

• 

• 

• 

BHI 

• 

• 

• 

• 

• 

• 

3 

PSHX 

• 

• 

• 

• 

4 

• 

• 

BIT 

• 

2 

3 

4 

4 

• 

• 

PUL 

4 

• 

• 

• 

• 

• 

• 

BLE 

• 


• 

• 

• 

• 

3 

PULX 

• 

• 

• 

• 

• 

5 

• 

BLS 

• 

• 

• 

• 

• 

• 

3 

ROL 

2 

• 

6 

6 

• 

.• . 

• 

BLT 

• 

• 

• 

• 

• 

• 

3 

ROR 

2 

• 

6 

6 

• 

• 

• 

BMI 

• 

• 

• 

• 

• 

• 

3 

RTI 

• 

• 

• 

• 

• 

10 

• 

BNE 

• 

• 


• 

• 

• 

3 

RTS 

• 

• 

• 

• 

• 

5 


BPL 

• 

• 

• 

• 

• 


3 

SBA 

• 

• 

• 

• 

• 

2 


BRA 

• 

• 

• 

• 

• 

• 

3 

SBC 

• 

2 

3 

4 

4 

• 

• 

BSR 

• 

• 

• 

• 

• 

• 

6 

SEC 

• 

• 

• 

• 

• 

2 

• 

BVC 

• 

• 

• 

• 

• 

• 

3 

SEI 

• 

• 

• 

• 

• ' 

2 

• 

BVS 

• 

• 

• 

• 

• 

• 

3 

SEV 

• 

• 

• 

• 

• 

2 

• 

CBA 

• 

• 

• 

• 

• 

2 

• 

STA 


• 

3 

4 

4 

• 

• 

CLC 

• 

• 

• 

• 

• 

2 

• 

STD 

• 

• 

4 

5 

5 

• 

• 

CLI 

• 

• 

• 

• 

• 

2 

• 

STS 

• 

• 

4 

5 

5 


• 

CLR 

2 

• 

• 

6 

6 

• 

• 

STX 

• 

• 

4 

5 

5 


• 

CLV 

• 

• 

• 

• 

• 

2 

• 

SUB 

• 

2 

3 

4 

4 


• 

CMP 

• 

2 

3 

4 

4 

• 

• 

SUBD 

• 

4 

5 

6 

6 

• 

• 

COM 

2 

• 

• 

6 

6 

• 

• 

SWI 

• 

• 


• 

• 

12 

• 

CPX 

• 

4 

5 

6 

6 

m 

• 

TAB 

• 

• 


• 


2 

• 

DAA 

• 

• 

• 

• 

• 

2 

• 

TAP 

• 

• 


• 

• 

2 

• 

DEC 

2 

• 

• 

6 

6 

• 

• 

TBA 

• 

• 


• 


2 

• 

DES 

• 

• 

• 

• 

• 

3 

• 

TPA 

• 

• 


• 

• 

2 

• 

DEX 

’ • 

• 

• 

• 

• 

3 

• 

TST 

2 

• 


6 

6 

• 

• 

EOR 

• 

2 

3 

4 

4 

• 

• 

TSX 

• 

• 


• 

• 

3 

• 

INC 

2 

• 

' • 

6 

6 

. • 

• 

TXS 

• 

• 


• 

• 

3 


INS 

• 

• 

• 

• 

• 

3 

• 

WAI 

• 

• 


• 

• 

9 

• 


An MC6803 and an MC6803E system configuration are is expandable to a full 65K words allowing for a system 

shown in figures 3 and 4 respectively. The MC6803 MCU containing several peripherals plus memory. 


O 


FIGURE 3 - MC6803 SYSTEM CONFIGURATION 


FIGURE 4 - MC6803E SYSTEM CONFIGURATION 
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MICROPROCESSOR WITH CLOCK AND RAM 

The MC6802 is a monolithic 8-bit microprocessor that contains 
all the registers and accumulators of the present MC6800 plus an 
internal clock oscillator and driver on the same chip. In addition, 
the MC6802 has 128 bytes of RAM on board located at hex 
addresses 0000 to 007F. The first 32 bytes of RAM, at hex addresses 
0000 to 001 F, may be retained in a low power mode by utilizing 
Vcc standby, thus facilitating memory retention during a power- 
down situation. 

The MC6802 is completely software compatible with the 
MC6800 as well as the entire M6800 family of parts. Hence, the 
MC6802 is expandable to 65K words. 

• On-Chip Clock Circuit 

• 128 X 8 Bit On-Chip RAM 

• 32 Bytes of RAM Are Retainable 

• Software-Compatible with the MC6800 

• Expandable to 65K words - 

• Standard TTL-Compatible Inputs and Outputs 

• 8 Bit Word Size 

• 16 Bit Memory Addressing 

• Interrupt Capability 


FIGURE 1 - TYPICAL MICROCOMPUTER 


'cc 


'CC 


Vcc 


'cc 



Figure 1 is a block diagram of a typical cost effective microcomputer. The MPU is 
the center of the microcomputer system and is shown in a minimum system inter- 
facing with a ROM combination chip. It is not intended that this system be limited to 
this function but that it be expandable with other parts in the M6800 Microcomputer 
family. 


This is advance information and specifications are subject to change without notice. 



MOS 


(N-CHANNEL, SILICON-GATE, 
DEPLETION LOAD) 

MICROPROCESSOR 
WITH CLOCK AND RAM 



L SUFFIX 

CERAMIC PACKAGE 
CASE 715 



P SUFFIX 

PLASTIC PACKAGE 
CASE 711 


PIN ASSIGNMENT 


1 C 

2 C 

3 C 

4 C 

5 C 

6 C 

7 C 

8 C 

9 C 

10 C 

11 C 

12 C 

13 C 

14 C 

15 C 


''SS 

Halt 

MR 

mo 

VMA 

NMI 

BA 

Vcc 

AO 

A1 

A2 

A3 

A4 

A5 

A6 


Reset ] 40 
Xtal ] 39 
EXtal 1 38 
E 3 37 


RE 

Vcc 

Standby 


3 36 
3 35 
R/W 3 34 
DO 3 33 


D1 

D2 

D3 

D4 


16 C A7 

17 C A8 

18 C A9 

19 C A10 

20 C All 


D6 

D7 

A15 


3 32 
3 31 
3 30 
3 29 


D5 3 28 
D 27 

D 26 
3 25 
A14 3 24 
A13 3 23 
A12 3 22 
Vss 3 21 
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ADI-436 
(Replaces NP-58 R1) 

1995 
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MICROPROCESSOR 



Compare Index Reg 
Decrement Index Reg 
Decrement Stack Pntr 
Increment Index Reg 
Increment Stack Pntr 
Load Index Reg 
Load Stack Pntr 
Store Index Reg 
Store Stack Pntr 
Indx Reg -►Stack Pntr 
Stack Pntr -♦ Indx Reg 


OPERATIONS 


Branch Always 

BRA 

Branch If Carry Clear 

BCC 

Branch If Carry Set 

BCS 

Branch If = Zero 

BEQ 

Branch If > Zero 

BGE 

Branch If > Zero 

BGT 

Branch If Higher 

BHI 

Branch If < Zero 

BLE 

Branch If Lower Or Same 

BLS 

Branch If < Zero 

BLT 

Branch If Minus 

BMI 

Branch If Not Equal Zero 

BNE 

Branch If Overflow Clear 

BVC 

Branch If Overflow Set 

BVS 

Branch If Plus 

BPL 

Branch To Subroutine 

BSR 

Jump 

JMP 

Jump To Subroutine 

JSR 

No Operation 

NOP 

Return From Interrupt 

RTI 

Return From Subroutine 

RTS 

Software Interrupt 

SWI 

Wait for Interrupt* 

WAI 

1 


*WAI puts Address Bus, R/W, and Data Bus in the three-state mode while VMA is held low. 


tsss 


(^) MOTOROLA Semiconductor Products Inc. 
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MC6802 


TABLE 3 - ACCUMULATOR AND MEMORY INSTRUCTIONS 


ADDRESSING MOOES BOOLEAN/ARITHMETIC OPERATION CONO.'COOE R£G. 




IMMED 

DIRECT 

INDEX 

EXTND 

IMPLIED 


(All register labels 

B 

4 

3 

2 

1 

0 

OPERATIONS 

MNEMONIC 

OP 

- 

= 

OP 


= 

OP 

- 

= 

OP 

- 

= 

DP 

- 

= 


refer to contents) 

H 

1 

N 

Z 

V 

c 

Add 

ADDA 

SB 

2 

2 

9B 

3 

2 

A6 

5 

2 

BB 

4 

3 




A 

rM-'A 

I 


t 

J 

t 

t 


ADOB 

CB 

2 

2 

OB 

3 

2 

EB 

5 

2 

FB 

4 

3 




B + M-B 

1 



t 

D 

I 

Add Acmltrs 

ABA 













IS 

2 

1 

A 

rB-A 

I 


I 

t 

t 

t 

Add with Carry 

ADCA 

89 

2 

2 

99 

3 

2 

A9 

5 

2 

B9 

4 

3 




A 

rM+C-A 

I 


t 

t 

t 

t 


AOCB 

C9 

2 

2 

09 

3 

2 

E9 

5 

2 

F9 

4 

3 




B+M+C-B 

I 


t 

I 


ll 

And 

ANOA 

84 

2 

2 

94 

3 

2 

A4 

5 

2 

84 

4 

3 




A 

M-A 



t 

I 

K 

1 


ANOB 

C4 

2 

2 

04 

3 

2 

E4 

5 

2 

F4 

4 

3 




B 

M-B 



t 

t 

K 

1 

Bit Test 

BITA 

85 

2 

2 

95 

3 

2 

A5 

5 

2 

B5 

4 

3 




A 

M 



t 

t 

R 

9 


BIT8 

C5 

2 

2 

05 

3 

2 

E5 

5 

2 

F5 

4 

3 




B 

M 



t 

t 

K 

9 

Clear 

CLR 







6F 

7 

2 

7F 

6 

3 




00 

-M 



R 

S 

R 

m 


CLRA 













4F 

2 


00 

-»A 



R 

S 

R 

R 


CLRB 













5F 

2 


00 

-*B 



R 

S 

R 

R 

Compare 

CMPA 

81 

2 

2 

91 

3 

2 

A1 

5 

2 

B1 

4 

3 




A 

- M 



f 

: 

t 

t 


CMPB 

Cl 

2 

2 

01 

3 

2 

El 

5 

2 

FI 

4 

3 




B 

M 



I 

t 

7 

t 

Compare Acmltrs 

C8A 













11 

2. 


A 

- B 



I 

J 

t 

X 

Complement, I's 

COM 







63 

7 

2 

73 

6 

3 




M 

-M 



I 

t 

B 

m 


COMA 













43 

2 


A-A 



I 

t 

□ 

B 


COMB 













53 

2 


B-B 



J 

t 

R 

S 

Complement. 2's 

NEG 







60 

7 

2 

70 

6 

3 




00 

- M-*M 



t 

t 

m 

i 

(Ne9ate) 

NEGA . 













40 

2 


00 

- A-A 



t 

t 


1 


NEGB 













50 

2 


00 

-B-B 



t 

t 



Decimal Adjust, A 

OAA 













19 

2 


Converts Binary Add. of BCD Characters 



1 

t 

t 

E 


















into BCD Format 







Decrement 

DEC 







6A 

7 

2 

7A 

6 

3 




M 

- 1-M 



t 

t 

4 

H 


DECA 













4A 

2 


A 

- 1-A 



I 

t 

4 

B 


OECB 













5A 

2 


B 

- 1 -B 



I. 

t 

4 

B 

Exclusive OR 

EORA 

88 

2 

2 

98 

3 

2 

A8 

5 

2 

B8 

4 

3 




A@M-A 



t 

t 

R 

H 


EORB 

C8 

2 

2 

08 

3 

2 

E8 

5 

2 

F8 

4 

3 




B©M-B 



t 

t 

R 

• 

Increment 

INC 







6C 

7 

2 

7C 

6 

3 




M 

+ 1-M 



t 

t 




INCA 













4C 

2 


A + 1-A 



t 

t 

m 



INCB 













5C 

2 


B + 1 -B 



t 

t 



Load Acmltr 

LOAA 

86 

2 

2 

96 

3 

2 

A6 

5 

2 

86 

4 

3 




M 

-A 



t 

t 

i 



LOAB 

C6 

2 

2 

06 

3 

2 

E6 

5 

2 

F6 

4 

3 




M 

-B 



1 

t 

R 


Or, Inclusive 

ORAA 

8A 

2 

2 

9A 

3 

2 

AA 

5 

2 

BA 

4 

3 




A+M-A 



t 

t 

R 



GRAB 

CA 

2 

2 

DA 

3 

2 

EA 

5 

2 

FA 

4 

3 




B 

HVI-B 



t 

t 

R 


Push Data 

PSHA 













36 

4 

1 

A 

•>Msp, SP - 1 -SP 



• 

• 

• 



PSHB 













37 

4 

1 

B-^MSP, SP- 1 ->SP 



• 

• 

• 


F^ill Data 

PULA 













32 

4 

1 

SP+ 1 -*SP, Msp^A 



• 

• 

• 



PULB 













33 

4 

1 

SP + 1^SP, Msp^B 



• 

• 

• 


Rotate Left 

ROL 







69 

7 

2 

79 

6 

3 




M 

■ 1— a — n 1 1 1 1 1 1 K- 1 



t 

t 




ROLA 













49 

2 

1 

A 



t 

t 




ROLB 













59 

2 

1 

b] 

C b7 ^ bO 



t 

t 

1 

t 

Rotate Right 

ROR' 







66 

7 

2 

76 

6 

3 




M 

1— n — 1 1 1 1 1 1 1 1 1 — 1 



t 

t 


M 


RORA 













46 

2 

1 

A 



t 

t 


ll 


RORB 













56 

2 

1 

bJ 

C b7 — bO 



t 

t 

i 

B 

Shift Left, Arithmetic 

ASL 







68 

7 

2 

78 

6 

3 




m' 

- 



t 

t 


D 


ASLA 













48 

2 

1 

A 

□ - 11 .1. ,1,1 1 1. .1.1-0 



t 

t 

i 

t 


ASLB 













58 

2 

1 

B 

C b7 bO 



t 

t 

M 

t 

Shift Right, Arithmetic 

. ASR 







67 

7 

2 

77 

6 

3 




M 

^ * ■ 



t 

t 


t 


ASRA 













47 

2 

1 

A 

[Qiiinm - □ 



t 

t 


t 


ASRB 













57 

2 

1 

B 

b7 bO C 



t 

t 

% 

1 

Shift Right, Logic 

LSR 







64 

7 

2 

74 

6 

3 




m 

- 



R 

t 


t 


LSRA 













44 

2 

1 

A 

- □ 



R 



t 


LSRB 













54 

2 

1 

B 

b7 bO C 



R 

t 


t 

Store Acmltr. 

STAA 




97 

4 

2 

A7 

6 

2 

B7 

5 

3 




A 

-M 



t 

t 

R 

B 


STAB 




07 

4 

2 

E7 

6 

2 

F7 

5 

3 




b-m 



t 

t 

R 

□ 

Subtract 

SU6A 

80 

2 

2 

90 

3 

2 

AO 

5 

2 

6d 

4 

3 




A 

-M-A 



t 

t 

I 



SUBB 

CO 

2 

2 

OO 

3 

2 

EO 

5 

2 

FO 

4 

3 




B 

-M-B 



I 

t 

t 

t 

Subtract Acmltrs. 

SBA 













10 

2 

1 

A 

- B-A 





I 

I 

Subtr. with Carry 

SBCA 

82 

2 

2 

92 

3 

2 

A2 

5 

2 

B2 

4 

3 




A 

- M - C-A 



1 

t 

J 

J 


SBCB 

C2 

2 

2 

02 

3 

2 

E2 

5 

2 

F2 

4 

3 




B 

- M - C-B 



t 

i 

t 

I 

Transfer Acmltrs 

TAB 













16 

2 

1 

A 

-^B 



I 

t 

R 

□ 


TBA 













17 

2 

1 

B-’A 



t 

\ 

R 

• 

Test, Zero or Minus 

TST 







60 

7 

2 

70 

6 

3 




M 

-00 



J 

t 

R 

□ 


TSTA 













40 

2 

1 

A 

-00 



I 

1 

R 

R 


TSTB 













50 

2 

1 

B 

-00 



1 

t 


R 


H 

1 

N 

z 

V 

C 


LEGEND: CONDITION CODE SYMBOLS: 


OP 

Operation Code (Hexadecimal); 

+ 

Boolean Inclusive OR: 



- 

Number of MPU Cycles; 

© 

Boolean Exclusive OR; 

H 

Half-carry from bit 3; 

= 

Number of Program Bytes; 

N 

Complement of M; 

1 

Interrupt mask 

T 

Arithmetic Plus; 

- 

Transfer Into; 

N 

Negative (sign bit) 

- 

Arithmetic Minus; 

0 

Bit = Zero; 

Z 

Zero (byte) 


Boolean AND; 

00 

Byte = Zero; 

V 

Overflow, 2's complement 

MSP 

Contents of memory location pointed to be Stack Pointer; 



C 

Carry from bit 7 





R 

Reset Always 

Note 

- Accumulator addressing mode instructions are included in the column 

for IMPLIED addressing 

s 

Set Always 






Test and set if true, cleared otherwise 





• 

Not Affected 



a 

k. 

o 
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SINGLE-CHIP MICROCONTROLLER 

The MC3870 is a complete 8-bit microcomputer on a single MOS 
integrated circuit. Utilizing ion-implanted, N-channel silicon-gate 
technology and advanced circuit design techniques, the single-chip 
3870 offers maximum cost effectiveness in a wide range of control 
and logic replacement applications. 

• Software Compatible with F8 Family 

• 2048 Byte Mask Programm.able ROM 

• 64 Byte Scratchpad RAM 

• 32 Bits (4 Ports) TTL Compatible I/O 

• Programmable Binary Timer 

Interval Timer Mode 

Pulse Width Measurement Mode 

Event Counter Mode 

• External Interrupt 

• Crystal, LC, RC, External, or Internal Time Base 

• Low Power (275 mW Typ.) 

• Single -^5 Volt ± 1 0% Power Supply 



PIN CONNECTIONS 


XTL 1 

c 

1 

40 

□ 

^cc 

XTL 2 

c 

2 

39 

□ 

RESET 

PO-0 

c 

3 

38 

□ 

Ext Int 

PO- 1 

c 

4 

37 

P 


PO-2 

rr 

L_| 

5 

36 


pT^ 

PO^ 

c 

6 

35 

§ 


Strobe 

q 

7 

34 

□ 

pT^ 

P4-0 

u 

8 

33 


P5-0 

P4- 1 

c 

9 

32 

P 

P5-1 

P4 2 

c 

10 

31 

q 

P5-2 

P4-3 

c 

1 1 

IVIC3870 

30 

p 

P5-3 

P4-4 

c 

12 

29 

q 

P5-4 

P4-5 

c 

13 

28 

□ 

P5-5 

P4-6 

c 

14 

27 

□ 

P5-6 

P4-7 

c 

15 

26 

□ 

P5^ 

PO-7 

c 

16 

25 

□ 

PI -7 

PO^ 

c 

17 

24 

□ 

PI -6 

PO-5 

c 

18 

23 

□ 

PI -5 

PO-4 

c 

19 

22 

□ 

PI -4 

Gnd 

c 

20 

21 

□ 

T est 








i5 

o 

o 

o 


FIGURE 1 - Block Diagram 



Test 


Reset 


This is advance information and specifications are subject to change without notice. 
Published by Motorola Inc. with permission of Mostek, Inc. 
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MC3870 INSTRUCTION SET 











{F8 COMPATIBLE) 








ACCUMULATOR GROUP INSTRUCTIONS 











Mnemonic 



Machine 




Status Bits 


Operation 

Op Code 

Operand 

Function 

Code 

Bytes 

Cycles 

OVF 

ZERO 

CRY 

SIGN 

ADD CARRY 

LNK 


ACCHACC) + CRY 

19 

1 

1 

1/0 

1/0 

1/0 

1/0 

ADD IMMEDIATE 

Al 

ii 

ACCHACC) + H'ii' 

24ii 

2 

2.5 

1/0 

1/0 

1/0 

1/0 

AND IMMEDIATE 

Nl 

ii 

ACCf-IACOAH'ii' 

21ii 

2 

2.5 

0 

1/0 

0 

1/0 

CLEAR 

CLR 


ACC->-H'00' 

70 

1 

1 

- 

- 

- 

- 

COMPARE IMMEDIATE 

Cl 

ii 

H'ii’ + (^) + 1 

25ii 

2 

2.5 

1/0 

1/0 

1/0 

1/0 

COMPLEMENT 

COM 


ACCHACC) © H'FF’ 

18 

1 

1 

0 

1/0 

0 

1/0 

EXCLUSIVE OR IMMEDIATE 

XI 

ii 

ACC^(ACC) © H'ii' 

23ii 

2 

2.5 

0 

1/0 

0 

1/0 

INCREMENT 

INC 


ACC^(ACC) + 1 

IF 

1 

1 

1/0 

1/0 

1/0 

1/0 

LOAD IMMEDIATE 

LI 

ii 

ACC*-H'ii' 

20ii 

2 

2.5 

- 

- 

- 

- 

LOAD IMMEDIATE SHORT 

LIS 

i 

ACC^H'Oi' 

7i 

1 

1 

- 

- 

- 

_ 

OR IMMEDIATE 

01 

jj 

ACC-«-(ACC)VH'ii' 

22ii 

2 

2.5 

0 

1/0 

0 

1/0 

SHIFT LEFT ONE 

SL 

1 

SHIFT LEFT 1 

13 

1 

1 

0 

1/0 

0 

1/0 

SHIFT LEFT FOUR 

SL 

4 

SHIFT LEFT 4 

15 

1 

1 

0 

1/0 

0 

1/0 

SHIFT RIGHT ONE 

SR 

1 

SHIFT RIGHT! 

12 

1 

1 

0 

1/0 

0 

1 

SHIFT RIGHT FOUR 

SR 

4 

SHIFT RIGHT4 

14 

1 

1 

0 

1/0 

0 

1 

BRANCH INSTRUCTIONS In all conditional branches PCq 

‘“(PCq) + 2 if the test condition is not met. Execution is complete in 3.0 cycles. 




Mnemonic 



Machine 




Status Bits 


Operation 

Op Code 

Operand 

Function 

Code 

Bytes 

Cycles 

OVF 

ZERO 

CRY 

SIGN 

BRANCH ON CARRY 

BC 

aa 

PCo-^[(PCo) + 1] +H'aa'ifCRY= 1 

82aa 

2 

3.5 

- 

- 

- 

- 

BRANCH ON POSITIVE 

BP 

aa 

PCo-*-[(PCo) + 1] +H'aa'if SIGN= 1 

81aa 

2 

3.5 

- 

- ' 

- 

- 

3RANCHONZERO 

ez 

aa 

PCo-<-[(PCo) + 1] +H'aa'if ZERO= 1 

84aa 

2 

3.5 

- 

- 

- 

- 

BRANCH ON TRUE 

BT 

taa 

PCo‘^[(PCo) + 1] + H'aa' if any test is true 

8taa 

2 

3.5 

- 

- 

- 


BRANCH IF NEGATIVE 

BM 

aa 

t = TEST CONDITION 

2^ 2^ 2^ 

ZERO CRY SIGN 

PCo^[(PCo) + 1] + H'aa' if SIGN = 0 

91 aa 

2 

3.5 





BRANCH IF NO CARRY 

BNC 

aa 

PCo-*-[(PCo) + 1] + H'aa' if CARRY = 0 

92aa 

2 

3.5 

- 

- 

- 

- 

BRANCH IF NO OVERFLOW 

BNO 

aa 

PCo-^[(PCo) + 1 ] + H'aa' if OVF = 0 

98aa 

2 

3.5 


- 

- 

- 

BRANCH IF NOT ZERO 

BNZ 

aa 

PCo^[{PCo) + 1] + H'aa' if ZERO = 0 

94aa 

2 

3.5 

- 

- 

- 

- 

BRANCH IF FALSE TEST 

bf 

taa 

PCo'*-[(PCq) + 1] + H'aa' if all false test bits 

9taa 

2 

3.5 

- 

- 

- 

- 


t = TEST CONDITION 


2^ 

2^ 

2' 

2® 

OVF 

ZERO 

CRY 

SIGN 


BRANCH IF ISAR (LOWER) 7 

BR7 

aa 

PCo-*-[(PCo) + 1] + H'aa' if ISARL=A7 

8Faa 

2 

2.5 




PCqHPCo) +2 if ISARL= 7 



2.0 

BRANCH RELATIVE 

BR 

aa 

PCo^[(PCo + 1] +H'aa' 

90aa 

2 

3.5 

JUMP" 

JMP 

aaaa 

PCo"-H'aaaa' 

29aaaa 

3 

5.5 
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MEMORY REFERENCE INSTRUCTIONS In all Memory Reference Instructions, the Data Counter is incremented DC-^-DE + 1 


Operation 

Mnemonic 

OP Code Operand 

Function 

Machine 

Code 

Bytes 

Cycles 

OVF 

Status Bits 

ZERO CRY 

SIGN 

ADD BINARY 

AM 

ACCMACC) + [(DC)] 

88 

1 

2.5 

1/0 

1/0 

1/0 

1/0 

ADD DECIMAL 

AMD 

ACCHACC) + [(DC)] 

89 

1 

2.5 

1/0 

1/0 

1/0 

1/0 

AND 

NM 

ACCHACC)A[(DC)] 

8A 

1 

2.5 

0 

1/0 

0 

1/0 

COMPARE 

CM 

[(DC)] + (^)+ 1 

8D 

1 

2.5 

1/0 

1/0 

1/0 

1/0 

EXCLUSIVE OR 

XM 

ACC^(ACC) © [(DC)] 

8C 

1 

2.5 

0 

1/0 

0 

1/0 

LOAD 

LM 

ACC^[(DC)] 

16 

1 

2,5 

- 

- 


- 

LOGICAL OR 

OM 

ACC-*-(ACC)V[(DC)] 

8B 

1 

2.5 

0 

1/0 

0 

1,/0 

STORE 

ST 

(DC)^(ACC) 

17 

1 

2.5 

- 

- 

- 

- 


ADDRESS REGISTER GROUP INSTRUCTIONS 


Operation 

Mnemonic 

OP Code 

Operand 

Function 

Machine 

Code 

Bytes 

Cycles 

OVF 

Status Bits 

ZERO CRY SIGN 

ADD to DATA COUNTER 

ADC 


DC^(DC) + (ACC) 

8E 

1 

2.5 

- 

- 

- 

CALL to SUBROUTINE* 

PK 


PCoUHr12); PCoLHrIG); PCi-^(PCo) 

OC 

1 

4 

- 

- 

- 

CALL to SUBROUTINE IMMEDIATE* 

PI 

aaaa 

PCt>-(PCq); PCo'^H'aaaa' 

28aaaa 

3 

6.5 

- 

- 

- 

EXCHANGE DC 

XDC 


DCq^DCi 

2C 

1 

2 

- 

- 

- 

LOAD DATA COUNTER 

LR 

DC,Q 

DCU->-(r14); DCLHr15) 

OF 

1 

4 

- 

- 

- 

LOAD DATA COUNTER 

LR 

DC.H 

DCUHr10);DCLHr11) 

10 

1 

4 

- 

- 

- 

LOAD DC IMMEDIATE 

DCI 

aaaa 

DC*-H‘aaaa' 

2Aaaaa 

3 

6 

- 

- 

- 

LOAD PROGRAM COUNTER 

LR 

PO,Q 

PCoUMr14);PCoL-<-(r15) 

OD 

1 

4 

- 

- 

- 

LOAD STACK REGISTER 

LR 

P,K 

PCiU->-(r12);PCiLHr13) 

09 

1 

4 

- 

- 


RETURN FROM SUBROUTINE* 

POP 


PCqMPCi) 

1C 

1 

2 

- 

- 

- 

STORE DATA COUNTER 

LR 

Q,DC 

r14'f-(DCU);r15HDCL) 

OE 

1 

4 

- 

- 

- 

STORE DATA COUNTER 

LR 

H,DC 

r10«-(DCU);r11-t-(DCL) 

11 

1 

4 

- 

- 

- 

STORE STACK REGISTER 

LR 

K,P 

r12HPCiU);r13'«-(PCiL) 

08 

1 

4 

- 

- 

- 


SCRATCHPAD REGISTER INSTRUCTIONS (Refer to Scratchpad Addressing Modes) 


Operation 

Mnemonic 

OP Code 

Operand 

Function 

Machine 

Code 

Bytes 

Cycles 

OVF 

Status Bits 

ZERO CRY 

SIGN 

ADD BINARY 

AS 

r 

ACC-f-(ACC) + (r) 

Cr 

1 

1 

1/0 

1/0 

1/0 

1/0 

ADD DECIMAL 

ASD 

r 

ACC«-(ACC) + (r) 

Dr 

1 

2 

1/0 

1/0 

1/0 

1/0 

DECREMENT 

DS 

r 

r*-(r) + H'FF' 

3r 

1 

1.5 

1/0 

1/0 

1/0 

1/0 

LOAD 

LR 

A,r 

ACC-^(r) 

4r 

1 

1 

- 

- 

- 

- 

LOAD 

LR 

A,KU 

ACC-*-(r12) 

00 

1 

1 

- 

- 

- 

- 

LOAD 

LR 

A,KL 

ACC^(r13) 

01 

1 

1 

- 

- 

- 

- 

LOAD 

LR 

A,QU 

ACC-<-(r14) 

02 

1 

1 

- 

- 

- 

- 

LOAD 

LR 

A,QL 

ACCHr15) 

03 

1 

1 

- 

- 

- 

- 

LOAD 

LR 

r,A 

rHACC) 

5r 

1 

1 

- 

- 

■- 

- 

LOAD 

LR 

KU,A 

r12-(ACC) 

04 

1 

1 

- 

- 

- 

- 

LOAD 

LR 

KL.A 

r13HACC) 

05 

1 

1 

- 

- 

- 

- 

LOAP 

LR 

QU,A 

r14-^(ACC) 

06 

1 

1 

- 


- 

- 

LOAD 

LR 

QL,A 

r15HACC) 

07 

1 

1 

- 

- 

- 

- 

AND 

NS 

r 

ACC^(ACC)A(r) 

Fr 

1 

1 

0 

1/0 

0 

1/0 

EXCLUSIVE OR 

XS 

r 

ACCHACC) © (r) 

Er 

1 

1 

0 

1/0 

0 

1/0 


‘Privileged Instruction, 
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MC3870 


MISCELLANEOUS INSTRUCTIONS 


Operation 

Mnemonic 

OP Code 

Operand 

Function 

Machine 

Code 

Bytes 

Cycles 

OVF 

Status Bits 

ZERO CRY 

SIGN 

DISABLE INTERRUPT 

Dl 


RESET ICB 

1A 

1 

2 

- 

- 

- 

- 

ENABLE INTERRUPT* 

El 


SET ICB 

IB 

1 

2 

- 

- . 

- 

- 

INPUT 

IN 

aa 

ACCHINPUTPORTaa) 

26aa 

'2 

4 

0 

1/0 

0 

1/0 

INPUT SHORT 

INS 

a 

ACCMINPUT PORT a) 

Aa 

1 

4 *«« 

0 

1/0 

0 

1/0 

LOAD ISAR 

LR 

IS,A 

ISAR<-(ACC) 

OB 

1 

1 

- 

- 

- 

- 

LOAD ISAR LOWER 

LISL 

a 

ISARL«-a 

noia** 

1 

1 

- 

- 

- 

- 

LOAD ISAR UPPER 

LlSU 

a 

ISARU-(-a 

01100a** 

1 

1 

- 

- 

- 

- 

LOAD STATUS REGISTER* 

LR 

W,J 

W<-(r9) 

ID 

1 

2 

1/0 

1/0 

1/0 ■ 

1/0 

NO-OPERATION 

NOP 


PCo^(PCo) + 1 

2B 

1 

1 

- 

- 

- 

- 

OUTPUT 

OUT 

aa 

OUTPUT PORT aa^(ACC) 

27aa 

2 

4 

- 

■- 

- 


OUTPUT SHORT 

OUTS 

a 

OUTPUT PORT a^(ACC) 

Ba 

1 

4 »*. 

- 

- 

- 

- 

STORE ISAR 

LR 

A,IS 

ACC<-(ISAR) 

OA 

1 

1 

- 

- 

- 

- 

STORE STATUS REG 

*Privileged Instruction 
**3-Bit Octal Digit 
***2 Machine Cycles for CPU Ports 

LR 

J,W 

r9-^(W) 

IE 

1 

1 






Each lowercase character represents a Hexadecimal digit. 
Each cycle equals 4 machine clock periods. 

Lowercase denotes variables specified by programmer. 

Function Definitions 

is replaced by 
( ) the contents of 

(— ) Binary "1"s complement of 

+ Arithmetic Add (Binary or Decimal) 

© Logical OR exclusive 

A Logical AND 

V Logical OR inclusive 

H' Hexadecimal digit 


Register Names 


Address Variable 
Accumulator 

Data Counter (Indirect Address Register) 

Data Counter #0 (Indirect Address Register iO) 

Data Counter —1 (Indirect Address Register *1) 

Least significant 8 bits of Data Counter Addressed 

Most significant 8 bits of Data Counter Addressed 

Scratchpad Register #10 and #1 1 

Immediate Operand 

Interrupt Control Bit 

Indirect Scratchpad Address Register 

Indirect Scratchpad Address Register 

Least significant 3 bits of ISAR 

Most significant 3 bits of ISAR 

Scratchpad Register #9 


K Registers #12 and #13 

KL Register #13 

KU Register #12 

PCg Program Counter 

PCqL Least signfiicant 8 bits of Program Counter 

PCqU Most significant 8 bits of Program Counter 

PCi Stack Register 

PCi L Least significant 8 bits of Program Counter 

PCi U Most signficant 8 bits of Active Stack Register 
Q Registers ±14 and #15 

QL Register #15 

QU Register #14 

r Scratchpad Register (any address through 11) 

W Status Register 

Scratchpad Addressing Modes (Machine Code Format) 
r C (Hexadecimal), Register Addressed by ISAR (Unmodified) 

r D (Hexadecimal), Register Addressed by ISAR, ISARL Incremented 

r E (Hexadecimal), Register Addressed by ISAR, ISARL Decremented 

r F (No operation performed) 

r 0 (Hexadecimal), Register 0 through 11 addressed directly from the 
through B Instruction 

Status Register 

— No change in condition 

1/0 is set to "1 " or "0" depending on conditions 

CRY Carry Flag 

OVF Overflow Flag 

SIGN Sign of Result Flag 

ZERO Zero Flag 
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8-BIT MICROPROCESSING UNIT (MPU) 

The MC6800 is a monolithic 8-bit microprocessor forming the 
central control function for Motorola's M6800 family. Compatible 
with TTL, the MC6800, as with all M6800 system parts, requires 
only one -t-5.0-volt power supply, and no external TTL devices for 
bus interface. 

The MC6800 is capable of addressing 65K bytes of memory with 
its 16-bit address lines. The 8-bit data bus is bidirectional as well as 
3-state, making direct memory addressing and multiprocessing 
applications realizable. 

• Eight-Bit Parallel Processing 

• Bidirectional Data Bus 

• Sixteen-Bit Address Bus — 65K Bytes of Addressing 

• 72 Instructions — Variable Length 

• Seven Addressing Modes — Direct, Relative, Immediate, 

Indexed, Extended, Implied and Accumulator 

• Variable Length Stack 

• Vectored Restart 

• Maskable Interrupt Vector 

• Separate Non-Maskable Interrupt — Internal Registers Saved 

in Stack 

• Six Internal Registers — Two Accumulators, index 

Register, Program Counter, Stack Pointer and 
Condition Code Register 

• Direct Memory Addressing (DMA) and Multiple 

Processor Capability 

• Simplified Clocking Characteristics 

• Clock Rates as High as 2.0 MHz 

• Simple Bus Interface Without TTL 

• Halt and Single Instruction Execution Capability 


ORDERING INFORMATION 

Speed 

Device 

Temperature Range 

1.0 MHz 

MC6800P, L 

0 to 70°C 


MC6800CP,CL 

-40 to+85°C 

MIL-STD-883B 

MC6800BQCS 

-55 to -t- 1250 c 

MIL-STD-883C 

MC6800CQCS 


1.5 MHz 

MC68A00P, L 

0to-i-70OC 


MC68A00CP,CL 

-40 to -(-850C 

2.0 MHz 

MC68B00P,L 

0to-h70°C 



MC6800 

(1.0 MHz) 

8 

{1.5 MHz) 


[IJI 


il£ 

n 


(2.0 MHz) 





] 

40 

Halt 

TSC 

] 

39 

01 

N.C. 

] 

38 

mo 

02 

] 

37 

VMA 

DBE 

] 

36 

NiiTi 

N.C. 

] 

35 

BA 

R/W 

3 

34 

< 

0 

0 

DO 

3 

33 

AO 

D1 

3 

32 

A1 

D2 

3 

31 

A2 

D3 

3 

30 

A3 

D4 

3 

29 

A4 

D5 

3 

28 

Ab 

D6 

3 

27 

A6 

D7 

3 

26 

A7 

A15 

3 

25 

A8 

A14 

3 

24 

A9 

A13 

3 

23 

A10 

A12 

3 

22 

A1 1 

^SS 

3 

21 



This is advance information and specifications are subject to change without notice. 
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A15 A14 A13 A12 All AlO A9 A8 

25 24 23 22 20 19 18 17 


A7 A6 AS A4 A3 A2 A1 AO 

16 IS 14 13 12 11 10 9 


Non-Maskabla interrupt 6 


Interrupt Request 4 
Three-State Control 39 


Valid Memory Address 


Vcc “ 8 

Vec “ Pins 1,21 



FIGURE 7 - EXPANDED BLOCK DIAGRAM 


TABLE 6 - 

HEXADECIMAL VALUES 
OF MACHINE CODES 


Notes: 1. Addressing Modes; 

A = Accumulator A 

B = Accumulator B 

REL = Relative 

IND = Indexed 

IMM = Immediate 

DIR = Direct 

2. Unassigned code indicated by 


00 • 

01 NOP 

02 * 

03 ■ 

04 • 

05 • 

06 TAP 

07 TPA 

08 INX 

09 DEX 
OA CLV 
OB SEV 
OC CLC 
OD SEC 
OE CLI 
OF SEI 

10 SBA 

11 CBA 

12 


15 * 

16 TAB 

17 TBA 

18 ■ 

19 DAA 
1A • 

IB ABA 
1C • 

ID • 

IE • 

IF ■ 

20 BRA 


23 BLS 

24 BCC 

25 BCS 

26 BNE 

27 BEQ 

28 BVC 

29 BVS 
2A BPL 
2B BMI 
2C BGE 
20 BLT 
2E BGT 
2F BLE 

30 TSX 

31 INS 

, 32 PUL 

33 PUL 

34 DES 

35 TXS 

36 PSH 

37 PSH 

38 * 

39 RTS 
3A • 


3D • 

3E WAI 


NEG 

A 


80 

SUB 

A 

IMM 

i CO 

SUB 

B 

IMM 

* 



81 

CMP 

A 

IMM 

Cl 

CMP 

B 

IMM 




82 

SBC 

A 

IMM 

C2 

SBC 

B 

IMM 

COM 

A 


83 




C3 




LSR 

A 


84 

AND 

A 

IMM 

C4 

AND 

B 

IMM 

• 



85 

BIT 

A 

IMM 

C5 

BIT 

B 

IMM 

ROR 

A 


86 

LDA 

A 

IMM 

C6 

LDA 

B 

IMM 

ASR 

A 


87 




C7 




ASL 

A 


88 

EOR 

A 

IMM 

C8 

EOR 

B 

IMM 

ROL 

A 


89 

ADC 

A 

IMM 

C9 

ADC 

B 

IMM 

DEC 

A 


8A 

ORA 

A 

IMM 

CA 

ORA 

B 

IMM 




8B 

ADD 

A 

IMM 

CB 

ADD 

B 

IMM 

INC 

A 


8C 

CPX 

A 

IMM 

CC 




TST 

A 


8D 

BSR 


REL 

CD 




• 



8E 

LDS 


IMM 

CE 

LDX 


IMM 

CLR 

A 


8F 




CF 




NEG 

B 


90 

SUB 

A 

DIR 

DO 

SUB 

B 

DIR 

* 



91 

CMP 

A 

DIR 

D1 

CMP 

B 

DIR 




92 

SBC 

A 

DIR 

D2 

SBC 

B 

DIR 

COM 

B 


93 




D3 




LSR 

B 


94 

AND 

A 

DIR 

D4 

AND 

B 

DIR 

• 



95 

BIT 

A 

DIR 

D5 

BIT 

B 

DIR 

ROR 

B 


96 

LDA 

A 

DIR 

D6 

LDA 

B 

DIR 

ASR 

B 


97 

STA 

A 

DIR 

D7 

STA 

B 

DIR 

ASL 

B 


98 

EOR 

A 

DIR 

D8 

EOR 

B 

DIR 

ROL 

B 


99 

ADC 

A 

DIR 

D9 

ADC 

B 

DIR 

DEC 

B 


9A 

ORA 

A 

DIR 

DA 

ORA 

8 

DIR 




9B 

ADD 

A 

DlR 

DB 

ADD 

B 

DIR 

INC 

B 


9C 

CPX 


DIR 

DC 




TST 

B 


9D 




DD 







9E 

LDS 


DIR 

DE 

LDX 


DIR 

CLR 

B 


9F 

STS 


DIR 

DF 

STX 


DIR 

NEG 


IND 

AO 

SUB 

A 

IND 

EO 

SUB 

B 

IND 

• 



A1 

CMP 

A 

IND 

El 

CMP 

B 

IND 




A2 

SBC 

A 

IND 

E2 

SBC 

B 

IND 

COM 


IND 

A3 




E3 




LSR 


IND 

A4 

AND 

A 

IND 

E4 

AND 

B 

IND 

■ 



A5 

BIT 

A 

IND 

E5 

BIT 

B 

IND 

ROR 


IND 

A6 

LDA 

A 

IND 

E6 

LDA 

B 

IND 

ASR 


IND 

A7 

STA 

A 

IND 

E7 

STA 

B 

IND 

ASL 


IND 

A8 

EOR 

A 

IND 

E8 

EOR 

B 

IND 

ROL 


IND 

A9 

ADC 

A 

IND 

E9 

ADC 

B 

IND 

DEC 


IND 

AA 

ORA 

A 

IND 

EA 

ORA 

B 

IND 




AB 

ADD 

A 

IND 

EB 

ADD 

B 

IND 

INC 


IND 

AC 

CPX 


IND 

EC 




TST 


IND 

AD 

JSR 


IND 

ED 




JMP 


IND 

AE 

LDS 


IND 

EE 

LDX 


IND 

CLR 


IND 

AF 

STS 


IND 

EF 

STX 


IND 

NEG 


EXT 

BO 

SUB 

A 

EXT 

FO 

SUB 

B 

EXT 

- 



B1 

CMP 

A 

EXT 

FI 

CMP 

B 

EXT 

• 



B2 

SBC 

A 

EXT 

F2 

SBC 

B 

EXT 

COM 


EXT 

B3 




F3 




LSR 


EXT 

B4 

AND 

A 

EXT 

F4 

AND 

B 

EXT 

* 



B5 

BIT 

A 

EXT 

F5 

BIT 

B 

EXT 

ROR 


EXT 

B6 

LDA 

A 

EXT 

F6 

LDA 

B 

EXT 

ASR 


EXT 

B7 

STA 

A 

EXT 

F7 

STA 

B 

EXT 

ASL 


EXT 

B8 

EOR 

A 

EXT 

F8 

ADC 

B 

EXT 

ROL 


EXT 

B9 

ADC 

A 

EXT 

F9 

ADC 

B 

EXT 

DEC 


EXT 

BA 

ORA 

A 

EXT 

FA 

ORA 

B 

EXT 

• 



BB 

ADD 

A 

EXT 

FB 

ADD 

B 

EXT 

INC 


EXT 

BC 

CPX 


EXT 

FC 




TST 


EXT 

BD 

JSR 


EXT 

FD 




JMP 


EXT 

BE 

LDS 


EXT 

FE 

LDX 


EXT 

CLR 


EXT 

BF 

STS 


EXT 

FF 

STX 


EXT 
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TABLE 7 - ACCUMULATOR AND MEMORY OPERATIONS 

The accumulator and memory operations and their effect on the CCR are shown in Table 7. 
Included are Arithmetic Logic, Data Test and Data Handling instructions. 


ADDRESSING MODES BOOLEAN/ARITHMETIC OPERATION COND. CODE REG. 




IMMED 

DIRECT 

INDEX 

EXTNO 

IMPLIED 


(All register labels 

5 

4 

v 

2 

1 

0 

OPERATIONS 

MNEMONIC 

OP 

- 

= 

OP 

- 

= 

OP 

- 


OP 

- 

= 

OP 

- ^ 


refer to contents) 

H 

1 

n" 

Z 

V 

c 

Add 

ADDA 

SB 

2 

2 

9B 

3 

2 

AB 

5 

2 

BB 

4 

3 



A 

rM^A 

I 



I 

i 

t 


AODB 

CB 

2 

2 

DB 

3 

2 

EB 

5 

2 

FB 

4 

3 



B + M-B 

t 


t 

I 

I 

t 

Add Acmltrs 

ABA 













IB 

2 1 

A 

rB^A 

t 


t 

t 

t 

t 

Add with Carry 

ADCA 

89 

2 

2 

99 

.3 

2 

A9 

5 

2 

B9 

4 

3 



A+M+C-A 

t 


f 

t 

t 

1 


ADCB 

C9 

2 

2 

D9 

3 

2 

E9 

5 

2 

F9 

4 

3 



B + M + C-B 

t 


t 

i 

t 

t 

And 

ANDA 

84 

2 

2 

94 

3 

2 

A4 

5 

2 

B4 

4 

3 



A 

M^A 

• 


t 

t 

R 

• 


ANDB 

C4 

2 

2 

04 

3 

2 

E4 

5 

2 

F4 

4 

3 



6 

M-*B 

• 


t 

} 

R 

• 

Bit Test 

BITA 

85 

2 

2 

95 

3 

2 

A5 

5 

2 

B5 

4 

3 



A 

M 

• 


t 

} 

R 

• 


BITB 

C5 

2 

2 

D5 

3 

2 

E5 

5 

2 

F5 

4 

3 



B 

M 

• 


t 

t 

R 

• 

Clear 

CLR 







6F 

7 

2 

7F 

6 

3 



00 


• 


R 

s 

R 

R 


CLRA 













4F 

2 1 

00 

^A 

• 


R 

s 

R 

R 


CLRB 













5F 

2 1 

00 

-B 

• 


R 

s 

R 

R 

Compare 

CMPA 

81 

2 

2 

91 

3 

2 

At 

5 

2 

81 

4 

3 



A 

M 

• 


f. 

i 

} 

t 


CWPB 

Cl 

2 

2 

U 1 

3 

2 


5 

2 

M 

4 

3 



B 

- M 

• 


t 


i 

i 

CcfT:pare Acmltrs 

CSA 













It 

2 1 

A 

- B 

• 


t 

i 

1 


Complement, I’s 

CDM 







63 

7 

2 

73 

6 

3 



n 

-*M 

• 


i 

i 

R 

s 


COMA 













43 

2 1 

A 

^A 

• 


t 

t 

R 

s 


COMB 













53 

2 1 

B-*B 

• 


J 

t 

R 

s 

Complement, 2's 

NEG 







60 

7 

2 

70 

6 

3 



00 

- M -*IVI 

• 


: 

t 

® 


(Negate) 

NEGA 













40 

2 1 

00 

- A^A 

• 


1 

t 

CD 



NEG8 













50 

2 1 

00 

- B^B 

• 


t 

t 

® 


Decimal Ad|ust, A 

OAA 













19 

2 1 

Converts Binary Add. of BCD Characters 

• 


j 

t 

t 

C3) 

















into BCD Format 







Decrement 

DEC 







6A 

7 

2 

7A 

6 

3 



M 

- 1 -M 

• 


t 


4 

• 


DECA 













4A 

2 1 

A 

- 1 -A 

• 


t 

t 

4 

• 


DECB 













5A 

2 1 

B 

- 1 ^B 

• 


I 

t 

4 

• 

Exclusive OR 

EORA 

88 

2 

2 

98 

3 

2 

AB 

5 

2 

B8 

4 

3 



A©M--A 

• 


t 

t 

R 

• 


EORB 

CB 

2 

2 

08 

3 

2 

E8 

5 

2 

F8 

4 

3 



B©M ^ B 

• 


t 

t 

R 

• 

Increment 

INC 







6C 

7 

2 

7C 

6 

3 



M + 1 -M 

• 


t 

t 


• 


INCA 













4C 

2 1 

A + 1 ^ A 

• 


t 

: 


• 


INCB 













5C 

2 1 

B + 1-'B 

• 


t 

t 

® 

• 

Load Acmitr 

LDAA 

86 

2 

2 

96 

3 

2 

A6 

5 

2 

B6 

4 

3 



M 

-A 

• 


t 

t 

R 

• 


LOAB 

C6 

2 

2 

06 

3 

2 

E6 

5 

2 

F6 

4 

3 



M 

^B 

• 


t 

t 

R 

• 

Or, Inclusive 

ORAA 

8A 

2 

2 

9A 

3 

2 

AA 

5 

2 

BA 

4 

3 



A + M- A 

• 


1 

j 

R 

• 


DRAB 

CA 

2 

2 

DA 

3 

2 

EA 

5 

2 

FA 

4 

3 



B+M-»B 

• 


t 

} 

R 

• 

Push Data 

PSHA 













36 

4 1 

A 

-MSP.SP- 1 -*SP 

• 


• 

• 

• 

• 


PSHB 













37 

4 1 

B-*Msp, SP- 1 -*SP 

• 


• 

• 

• 

• 

Pull Data 

PULA 













32 

4 1 

SP 

+ 1 ^SP, MsP^A 

• 


m- 

• 

• 

• 


PULB, , 













33 

4 1 

SP+ 1 ->SP, Msp-B 

• 


• 

• 

• 

• 

Rotate Lell 

ROL 







69 

7 

2 

79 

6 

3 



M 

Cq _ 1 1 1 1 1 1 1 1 l-J 

e 


♦ 

1 

® 

* 


ROLA 













49 

2 1 

A 

• 


t 

t 

® 

t 


ROLB 






- 







59 

2 1 

6 

C b7 — bO 

• 


t 

t 

® 

t 

Rotate Right 

ROR 







66 

7 

2 

76 

6 

3 



M 

■■ 

• 


1 

1 


t 


RORA 













46 

2 1 

A 

. • ni-'T' 1 1 1 1 >— 1 

• 


f 

t 

® 

t 


RORB 













56 

2 1 

bJ 

C b7 — bO 

• 


I 

t 

® 

t 

Shift Left, Arithmetic 

ASL 







68 

7 

2 

78 

6 

3 



M 

- 

• 


t 

t 

® 

i 


ASLA 













48 

2 1 

A 

□ — cxnrrnn-o 

• 


t 

t 

® 

J 


ASLB 













58 

2 1 

6 

C b7 bO 

• 


t 

t 

® 

J 

Shift Right, Arithmetic 

ASR 







67 

7 

2 

77 

6 

3 



M 


• 


i 

t 

® 

t 


ASRA 













47 

2 1 

A 

L-i‘i 1 1 1 1 1 1 1 - u 

• 


t 

t 

® 

I 


ASRB 













57 

2 1 

B 

b7 bO C 

• 


t 

t 


* 

Shift Right, Logic 

LSR 







64 

7 

2 

74 

6 

3 



M 


• 


R 

t 

® 

t 


LSRA 













44 

2 1 

A 

o^rrr 1 1 1 m — □ 

• 


R 

t 

® 



LSRB 













64 

2 1 

B 

b7 bO C 

• 


R 

t 

© 

t 

Store Acmitr. 

STAA 




97 

4 

2 

A7 

6 

2 

B7 

5 

3 



A-M 

• 


t 

t 

R 

• 


STAB 




D7 

4 

2 

E7 

6 

2 

F7 

5 

3 



B-M 

• 


t 

I 

R 

• 

Subtract 

SU8A 

80 

2 

2 

90 

3 

2 

AO 

5 

2 

BO 

4 

3 



A 

- M^A 

• 


t 

t 

t 

I 


SUBB 

CO 

2 

2 

DO 

3 

2 

EO 

5 

2 

FO 

4 

3 



B 

- M-B 

• 


t 

t 

t 

f 

Subtract Acmltrs. 

SBA 













10 

2 1 

A 

- B-A 

• 


t 

t 

t 

t 

Subtr. with Carry 

SBCA , 

82 

2 

2 

92 

3 

2 

A2 

5 

2 

B2 

4 

3 



A 

- M - C-*A 

• 


1 

t 

t 

I 


S6CB 

C2 

2 

2 

D2 

3 

2 

E2 

5 

2 

F2 

4 

3 



B 

- M - C-B 

• 


t 

1 

t 

+ 

Transfer Acmltrs 

TAB 













16 

2 1 

A-B 

• 


t 

1 

R 

• 


TBA 













17 

2 1 

B^A 

• 


J 

t 

R 

• 

Test, Zero or Minus 

TST 







6D 

7 

2 

7D 

6 

3 



M 

-00 

• 


t 

t 

R 

R 


TSTA 













40 

2 1 

A 

-00 

• 


t 

1 

R 

R 


TSTB 














50 

2 1 

B 

-00 

• 


1 

1 

R 

R 


H 

1 

N 

z 

V 

C 


LEGEND: 



CONDITION CODE SYMBOLS: 

OP 

Operation Code (Hexadecimal); 

+ 

Boolean Inclusive OR; 



- 

Number of MPU Cycles; 

© 

Boolean Exclusive OR; 

H 

Half carry from bit 3; 

# 

Number of Program Bytes; 

M 

Complement of M; 

1 

Interrupt mask 

+ 

Arithmetic Plus; 

->• 

Transfer Into; 

N 

Negative (sign bit) 

- 

Arithmetic Minus; 

0 

Bit = Zero; 

Z 

Zero (byte) . 


Boolean AND; 

00 

Byte = Zero; 

V 

Overflow, 2's complement 

MSP 

Contents of memory location pointed to be Stack Pointer; 



C 

Carry from bit 7 





R 

Reset Always 

Note 

- Accumulator addressing mode instructions are included in the column for IMPLIED addressing 

s 

Set Always 


t Test and set if true, cleared Otherwise 
• Not Affected 

(^) MOTGfiOLA Semicc^nductor Products Inc. — 
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MOTOROLA 

SGmiconductors 

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 


MC6809(E) 

(1.0 MHz) 


HIGH-PERFORMANCE MICROPROCESSOR 

MC6800 COMPATIBLE 

• Hardware — Interfaces With All I\/I6800 Peripherals 

• Software — Upward Compatible Instruction Set and 

Addressing Modes 

HARDWARE FEATURES 

• On-Chip Oscillator (MC6809) 

• Optional External Clock Inputs (MC6809E) 

• MRDY Input Extends Data Access Times for Use 

With Slow Memory 

• BREQ/TSC Allows Quick Access to Bus for DMA and 

Memory Refresh 

• Last Instruction Cycle Output for Identification of 

Opcode Fetch (MC6809E) 

• Fast Interrupt Request Input Stacks Only Program Counter 

and Condition Code 

• Interrupt Acknowledge Output Allows Vectoring by Device 

• Busy Output Eases Multiprocessor Design (MC6809E) 

ARCHITECTURAL FEATURES 

• Two 8-Bit Accumulators Can Be Concatenated to Form 

One 16-Bit Accumulator 

• Two 16-Bit Index Registers 

• Two 16-Bit Indexable Stack Pointers 

• Direct Page Register Allows Direct Addressing 

Throughout Memory Space 

INSTRUCTION SET 

• Extended Range Branches 

• 16-Bit Arithmetic 

• Push/Pull Any Register or Set of Registers 

To/From Either Stack 

• 8X8 Unsigned Multiply 

• Transfer/Exchange Any Two Registers of Equal Size 

• Enhanced Pointer Register Manipulation 

ADDRESSING MODES 

• All MC6800 Modes, Plus PC Relative, Extended Indirect, 

Indexed Indirect, and PC Relative Indirect 

• Direct Addressing Available for All Memory Access 

Instructions 

• Index Mode Options Include Accumulator or Up to 16-Bit 

Constant Offset, and Auto-Increment/Decrement 
(by 1 or 2) With Any of the Four Pointer Registers 


This is advance information and specifications are subject to change without notice. 
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TABLE 2 - 8-BIT ACCUMULATOR AND MEMORY INSTRUCTIONS 

Mnemonic(s) 

Operation 

ADCA, ADCB 

Add memory to accumulator with carry 

ADDA, ADDB 

Add memory to accumulator 

ANDA, ANDB 

And memory with accumulator 

ASL 

Arithmetic shift left memory location 

ASLA, ASLB 

Arithmetic shift left accumulator 

ASR 

Arithmetic shift right memory location 

ASRA, ASRB 

Arithmetic shift right accumulator 

BITA, BITB 

Bit test memory with accumulator 

CLR 

Clear memory location 

CLRA,CLRB 

Clear accumulator 

CMPA,CMPB 

Compare memory with accumulator 

COM 

Complement memory location 

COMA, COMB 

Complement accumulator 

DAA 

Decimal adjust A-accumulator 

DEC 

Decrement memory location 

DECA, DECB 

Decrement accumulator 

EORA, EORB 

Exclusive or memory with accumulator 

EXG R1,R2 

Exchange R1 with R2 (R1 , R2 = A, B. CC, DP) 

INC 

Increment memory location 

INCA, INCB 

Increment accumulator 

LDA, LDB 

Load accumulator from memory 

LSL 

Logical shift left memory location 

LSLA, LSLB 

Logical shift left accumulator 

LSR 

Logical shift right memory location 

LSRA, LSRB 

Logical shift right accumulator 

MUL 

Unsigned multiply (AXB D) 

NEC 

Negate memory location 

NEGA, NEGB 

Negate accumulator 

ORA, ORB 

Or memory with accumulator 

ROL 

Rotate memory location left 

ROLA, ROLB 

Rotate accumulator left 

ROR 

Rotate memory location right 

RORA, RORB 

Rotate accumulator right 

SBCA,SBCB 

Subtract memory from accumulator with borrow 

STA, STB 

Store accumulator to memory 

SUBA, SUBB 

Subtract memory from accumulator 

TST 

Test memory location 

TSTA, TSTB 

Test accumulator 

TFR, R1 ,R2 

Transfer R1 to R2 (R1 , R2 = A, B, CC, DP) 


Addressing Modes 




NOTE; A and 6 may be pushed to (pulled from) either stack with PSHS, PSHU (PULS, PULU) instructions. See Table 
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MC6809(E) • MC68A09(E) • MC68B09(E) 


TABLE 3 - 1 

16-BIT ACCUMULATOR AND MEMORY INSTRUCTIONS 

Mnemonic(s) 

Operation 

ADDD 

Add memory to D accumulator 

CMPD 

Compare memory with D accumulator 

EXG D, R 

Exchange D with X, Y, S, U, or PC 

LDD 

Load D accumulator from memory 

SEX 

Sign Extend 

STD 

Store D accumulator to memory 

SUED 

Subract memory from D accumulator 

TFR D, R 

Transfer D to X, Y, S, U, or PC 

TFR R, D 

Transfer X, Y, S, U, or PC to D 


Addressing Modes 



® ® u TJ • ® 

12 ^ * .2 .2 
S £ ® ® « ® 

Ti -n “ 


i oc 


TABLE 4 - 

INDEX REGISTER/STACK POINTER INSTRUCTIONS 

Mnemonic(s) 

Operation 

CMPS, CMPU 

Compare memory with stack pointer 

CMPX, CMPY 

Compare memory with index register 

EXG R1, R2 

Exchange D, X, Y, S, U, or PC with D, X, Y, S, U, or PC 

LEAS, LEAU 

Load effective address into stack pointer 

LEAX, LEAY 

Load effective address into index register 

LDS, LDU 

Load stack pointer from memory 

LDX, LDY 

Load index register from memory 

PSHS 

Push any register(s) onto hardware stack (except S) 

PSHU 

Push any register(s) onto user stack (except U) 

PULS 

Pull any register (s) from hardware stack (except S) 

PULU 

Pull any register(s) from hardware stack (except U) 

STS, STU 

Store stack pointer to memory 

STX, STY 

Store index register to memory 

TFR R1,R2 

Transfer D, X, U, or PC to D, X, S, U, or PC 

ABX 

Add B-accumulator to X (unsigned) 


Addressing Modes 


O ^ T3 T3 ® 

® o C = X 

E ® iJ 2J ® 

E 1 


^ Q 


X X ^ 

O 0) (0 

■D -D -5 

= £ IT 
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MC6809(E) • MC68A09(E) • MC68B09(E) 


TABLE 5 - BRANCH INSTRUCTIONS 

Mnemonic(s) 

Operation 

BCC, LBCC 

Branch if carry clear 

BCS, LBCS 

Branch if carry set 

BEQ, LBEQ 

Branch if equal 

BGE, LBGE 

Branch if greater than or equal (signed) 

BGT, LBGT 

Branch if greater (signed) 

BHi, LBHi 

Branch if higher (unsigned) 

BHS, LBHS 

Branch if higher or same (unsigned) 

BLE, LBLE 

Branch if less than or equal (signed) 

BLO, LBLO 

Branch if lower (unsigned) 

BLS, LBLS 

Branch if lower or same (unsigned) 

BLT, LBLT 

Branch if less than (signed) 

BMI, LBMt 

Branch if minus 

BNE, LBNE 

Branch if not equal 

BPL, LBPL 

Branch if plus 

BRA, LBRA 

Branch always 

BRN, LBRN 

Branch never (3, 5 Cycle NOP) 

BSR, LBSR 

Branch to subroutine 

BVC, LBVC 

Branch if overflow clear 

BVS, LBVS 

Branch if overflow set 


Addressing Modes 


• ^ t5 = 

a E * S 

i E O .2 



X X 

0) a> (B (0 

^ 13 "S ^ 

£ = tt tt 



oc 

o 

U 

a 

o 

a 

& 

o 

a 

o 




TABLES - MISCELLANEOUS INSTRUCTIONS 

Mnemonic(s) 

Operation 

ANDCC 

AND condition code register 

CWAI 

AND condition code register, then wait for interrupt 

NOP 

No operation 

ORCC 

OR condition code register 

JMP 

Jump 

JSR 

Jump to subroutine 

RTI 

Return from interrupt 

RTS 

Return from subroutine 

SWI, SW12,SWI3 

Software interrupt (absolute indirect) 

SYNC 

Synchronize with interrupt line 



Addressing Modes 

implied 

Immediate 

Direct 

Extended 

Extended indirect 

Indexed 

Indexed Indirect 

Relative 

Relative Indirect 

- 

D 

- 

- 

- 

- - 

- 

- 

- 

B 

- 

- 

- 

- - 

- 

- 

ID 


_ 

- 

- 

_ _ 

- 

- 


D 

- 

- 

- 

- - 

- 

- 


- 

DDDDBBD 

- 

- 

■!■■■■!■■!■■!■■!■■!■ 

ID 

- 

- 

- 

- 

- - 

- 

- 

ID 

_ 

- 

- 

- 

- - 

- 

_ 

ID 

- 

- 


- 

- - 

- 

- 

ID 

- 

- 

- 

- 

- - 

- 
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MC14500B 


INDUSTRIAL CONTROL UNIT 

The MC14500B Industrial Control Unit (ICU) is a single bit 
CMOS processor. The ICU is designed for use in systems requiring 
decisions based on successive single bit information. An external 
ROM stores the control program. With a program counter (and 
output latches and input multiplexers, if required) the ICU in a 
system forms a stored program controller that replaces combinatorial 
logic. Applications include relay logic processing, serial data mani- 
pulation and control. The ICU also may control an MPU or be 
controlled by an MPU. 

• 16 Instructions 

• DC to 1.0 MHz Operation at Vqo = 5 V 

• On Chip Clock (Oscillator) 

• Executes One Instruction per Clock Cycle 

• 3 V to 18 V Operation 

• Noise Immunity Typically 45% of Vqd 

• Quiescent Current 5.0 /iAdc Typical at Vqq = 5 V 

• Capable of Driving One Low-Power Schottky Load or Two Low- 
Power TTL Loads over Full Temperature Range 


Detailed operation and applications are given in the "MC14500B 
Industrial Control Unit" handbook. 


BLOCK DIAGRAM 


16 

+ V O Vqd 
8 

J- O Vgs 



OEN 

STOJ 

STOCJ 


RESULT 
REG. (RR) 


15 

ORR 

n l-OJMP 

J— O Flag O 
Jl_,i-OFIag F 


MAXIMUM RATINGS (Voltages referenced to Vss) 


CMOS LSI 

(LOW-POWER COMPLEMENTARY MOS) 

INDUSTRIAL CONTROL UNIT 



L SUFFIX 

CERAMIC PACKAGE 
CASE 620 


P SUFFIX 

PLASTIC PACKAGE 
CASE 648 


ORDERING INFORMATION 


MC14XXXB 


Suffix Denotes 

— L Ceramic Package 

— P Plastic Package 

— A Extended Operating 

Temperature Range 

— C Limited Operating 

Temperature Range 



Rating 

Symbol 

Value 

Unit 

DC Supply Voltage 

VdD 

-0.5 to +1 8 

Vdc 

Input Voltage, All Inputs 

^in 

-0.5 to Vqq + 0.5 

Vdc ■ 

DC Current Drain per Pin 

1 

10 

mAdc 

Operating Temperature Range — AL Device 

CL/CP Device 

Ta 

-55 to +125 

-40 to +85 

°C 

Storage Temperature Range 
: 

^stg 

-65 to +1 50 

°C 


This device contains circuitry to protect 
the inputs against damage due to high 
static voltages or electric fields; however, 
it is advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
this high impedance circuit. For proper 
operation it is recommended that and 
Vout b® constrained to the range VsS ^ 
(VinOrVoutXVDD- 


This is advance information and specifications are subject to change without notice. 
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MC14500B 


ELECTRICAL CHARACTERISTICS 


Characteristic 

Output Voltage 

"0" Level 

Vin^VDoorO 

"1 " Level 

Vin = 0or Vqd 


Input Voltage # 

RST, D, X2 

“0 Level" 

(Vq = 4.5 or 0.5 Vdc) 

(Vo = 9.0 or 1.0 Vdc) 

(Vo = 13.5 or 1.5 Vdc) 

"1 " Level 

(Vo = 0.5 or 4.5 Vdc) 

(Vo= 1.0 or 9.0 Vdc) 

(Vo= 1.5 or 13.5 Vdc) 


Input Voltage # 

10, 11, 12, 13 

"0" Level 

(Vo = 4.5 or 0.5 Vdc) 

(Vo = 9.0 or 1 .0 Vdc) 

(Vo= 13.5 or 1.5 Vdc) 

"1 " Level 

(Vo = 0.5 or 4.5 Vdc) 

(Vo= 1.0 or 9.0 Vdc) 

(Vo = 1.5 or 13.5 Vdc) 


Output Drive Current 

Data, Write (AL/CL/CP Device) 

Source 

(VoH = 4.6 Vdc) 

(Voh = 9.5 Vdc) 

(VoH = 13.5 Vdc) 

(VoL = 0.4Vdc) 

(Vol = 0-5 Vdc) 

(VoL = 1-5 Vdc) 

Sink 

Output Drive Current 

Other Outputs (AL Device) 

Source 

(VoH = 2.5 Vdc) 

(Vqh = 4.6 Vdc) 

(Vqh =9.5 Vdc) 

(Vqh = 13.5 Vdc) 


(VoL = 0.4 Vdc) 

(VoL = 0.5Vdc) 
(VoL=1-5Vdc) 

Sink 

Output Drive Current 

Other Outputs (CL/CP Device) 

Source 

(VoH = 2.5 Vdc) 

(VoH =4.6 Vdc) 

(VoH = 9.5 Vdc) 

(VoH = 13.5 Vdc) 


(VoL = 0.4Vdc) 

(VoL = 0.5 Vdc) 

(VoL= 1-5 Vdc) 

Sink 


Symbol Vdc Min Max 


VoL 5.0 
10 


Vqh 5.0 
10 


Thigh* 

Max I Min I Max Unit 



Charactaristic 


Input Current, RST (AL/CL/CP Device) 


Input Current (AL Device) 


Input Current (CL/CP Device) 


Input Capacitance (Data) 


Input Capacitance (All Other Inputs) 
(Vin = 0) 


Quiescent Current (AL Device) 
(Per Package) 


Quiescent Current (CL/CP Device) 
(Per Package) 


**Total Supply Current at an External 
Load Capacitance (Ci,) on 
All Outputs 


* Tiow = -55°C for AL Device, -40°C for CL/CP Device. 
Thigh = +1 25°C for AL Device, +85°C for CL/CP Device. 




25®C 


Typ 


150 


± 0.00001 


± 0.00001 


15 


5.0 


0.005 

0.010 

0.015 


0.005 

0.010 

0.015 


Ij = (1.5 MA/kHz) f + Iqq 
It = (3.0 MA/kHz) f + iDD 

ly = (4.5 MA/kHz) f + Iqq 


The formulas given are for the typical characteristics only at 25°C. 
Noise immunity specified for worst-case input combination. 
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SWITCHING CHARACTERISTICS (T^ = 25°C; v = tf = 20 ns for X and I inputs; Cl = 50 pF for JMP, XI, RR, Flag O, Flag F; 
Cl = '•30 ITTL load for Data and Write.) 




■BW 

All Types 


Characteristic 

Symbol 

WBSi 

Min 

Typ 

Max 

Unit 

Propagatioh Delay Time XI to RR 

fdR 

5.0 

- 

250 

500 

ns 



10 

— 

125 

250 




15 

- 

100 

200 


XI to Flag F, Flag 0, RTN, JMP 

fdF 

5.0 

- 

200 

400 

ns 



10 

- 

100 

200 




15 

- 

85 

170 


XI to Write 

fdW 

5.0 

— 

225 


ns 


10 

— 

125 





15 

_ 

100 



XI to Data 

tdD 

5.0 



500 

ns 


10 



240 




15 


100 

200 


RST to RR 

fdRRR 

5.0 

- 

250 


ns 



10 

— 

125 





15 

- 

100 

iKaHi 


RSTto XI 

^dRX 

5.0 

— 

450 

Note 1 

ns 



10 

— 

200 





15 

- 

150 



RST to Flag F, Flag 0, RTN, JMP 

^dRF 

5.0 

- 

■89 


ns 



10 

— 

KEI 





15 

- 




RST to Write, Data 

fdRW 

5.0 

- 

450 

900 

ns 



10 

— 

225 

450 




15 

- 

175 

350 


Minimum Clock Pulse Width, XI 

PWc 

5.0 

— 

200 

400 

ns 


10 

— 

100 

200 




15 

- 

90 

180 


Minimum Reset Pulse Width, RST 

PWr 

5.0 

— 

250 

500 

ns 


10 

— 

125 

250 




15 

- 

100 

200 


Setup Time — Instruction 

t|S 

5.0 

400 

200 

- 

ns 


10 

250 

125 

- 




15 

180 

90 

- 


Data 

tDS 

5.0 

200 

100 

- 

ns 


10 

100 

50 

- 




15 

80 

40 

- 


Hold Time — Instruction 

t|H 

5.0 

100 

0 

- 

ns 



10 

50 

0 

- 




15 

50 

0 

- 


Data 

tDH 

5.0 

200 

100 

- 

ns 



10 

100 

50 

- 




15 

100 

50 

- 



NOTE 1. Maximum Reset Delay may extend to one-half clock period. 


FIGURE 1 - TYPICAL CLOCK FREQUENCY 
versus RESISTOR (Rc) 



10 kn 100 kn 1 Mn 

Rc, CLOCK FREQUENCY RESISTOR 


Pin No. 

Function 

Symbols 

1 

Chip Reset 

RST 

2 

Write Pulse 

Write 

3 

Data In/Out 

Data 

4 

MSB Instruction Word 

•3 

5 

Bit 2 Instruction Word 

'2 

6 

Bit 1 Instruction Word 

ll 

7 

LSB Instruction Word 

•o 

8 

Negative Supply (Ground) 

Vss 

9 

Flag on NOP F 

Flag F 

10 

Flag on NOP 0 

FlagO 

11 

Subroutine Return Flag 

RTN 

12 

Jump Instruction Flag 

JMP 

13 

Oscillator Input 

X2 

14 

Oscillator Output 

XI 

15 

Result Register 

RR 

16 

Positive Supply 

Vdd 
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TABLE 1. MC14S00B INSTRUCTION SET 


Instruction Cod« 

Mnamonic 

Acthm 

0 

0000 

NOPO 

No change in registers. RR -* RR, Flag 0 -► JT. 

1 

0001 

LD 

Load result register. Data -» RR 

2 

0010 

LDC 

Load complement. Data RR 

3 

0011 

AND 

Logical AND. RR'Data-*RR 

4 

0100 

ANDC 

Logical AND complement. RR ■ Data RR 

, S 

0101 

OR 

Logical OR. RR + Data -► RR 

6 

0110 

ORC 

Logical OR complement. RR + Data -► RR 

7 

0111 

XNOR 

Exclusive NOR. If RR Data, RR -> 1 

8 

1000 

STO 

Store. RR -* Data Pin, Write -♦ JT_ 

9 

1001 

STOC 

Store complement. RR -► Data Pin, Write -♦ JT. 

A 

1010 

lEN 

Input enable. Data lEN Register 

B 

1011 

OEN 

Output enable. Data -* OEN Register 

C 

1100 

JMP 

Jump. JMP Flag- JT. 

D 

1101 

RTN 

Return. RTN Flag — JT. and skip next irutruction 

E 

1110 

SKZ 

Skip next instruction if RR - 0 

F 

1111 

NOPF 

No change in registers. RR — RR, Flag F — JT_ 


FIGURE 2 - OUTLINE OF A TYPICAL ORGANIZATION FOR A MC14500B-BASED SYSTEM 
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ABBREVIATIONS OF COMPANY NAMES 


AD 

Analog Devices 

Monosil 

Monosil 

AMD 

Advanced Micro Devices 

MOS 

MOS Technology 

AMI 

American Microsystems, Inc. 

Mostek 

Mostek 

Amperex 

Amperex Electronics Corp. 

Motorola 

Motorola Semiconductor 

Analogic 

Analogic Corp. 

National 

National Semiconductor 



NCR 

NCR Corp., Microelectronics Division 

Beckman 

Beckman Instruments, Helipot Division 

NEC America 

NEC America 

BEI 

BEI Electronics 

NEC Micro 

NEC Microcomputers 

Burr-Brown 

Burr-Brown Research 

Nitron 

Nitron 

Cermetek 

Cherry 

CMA 

Cybernetic 

Cermetek 

Cherry Semiconductor 

Consumer Microcircuits of America 
Cybernetic Micro Systems 

Data General 

Nortec 

Novonics 

NPC 

OEI 

OKI 

Nortec Electronics 

Novonics 

Nucleonic Products Co. 

Optical Electronics, Inc. 

OKI Semiconductor 

Data General 

Datel 

Datel Systems 

Panasonic 

Panasonic, Matsushita Electric Corp. 

DDC 

Data Devices Corp. 

Photo Therm 

Photo Therm 

Delco 

Delco Electronics 

Piessey 

Piessey Semiconductors 

Dionics 

Dionics Inc. 

PMI 

Precision Monolithics, Inc. 

EA 

Electronic Arrays 

Raytheon 

Raytheon Semiconductor 

EMM/Semi 

EMM Semi, 

RCA 

RCA Solid State Division 


Div. of Electronic Memories & Magnetics 

Reticon 

Reticon 

Essex 

Essex International 

RIFA 

RIFA 

Exar 

Exar Integrated Systems 

Rockwell 

RTC 

Rockwell Microelectronic Devices 

Real Time Corp. 

Fairchild 

Fairchild 

Sanken 

Ferranti 

Ferranti Electric 

Sanken Electric 

Fujitsu 

Fujitsu 

Sanyo 

SGS 

Sanyo Electric 

SG^Ates Semiconductor 

Gl 

General Instrument 

Siemens 

Siemens 



Signetics 

Signetics (Philips) 

Harris 

Harris Semiconductor 

Silicon G 

Silicon General 

Hitachi 

Hitachi America Ltd. 

Siliconix 

Siliconix 

Holt 

Holt Inc. 

Silicon Sys. 

Silicon Systems, Inc. 

Hughes 

Hughes Aircraft Solid State Products 

Silitronics 

Silitronics 

Hybrid Sys 

Hybrid Systems 

SMC 

Standard Microsystems 

HyComp 

HyComp 

Solitron 

Solitron Devices 

IMI 

International Microcircuits, Inc. 

Sprague 

Sprague Electric Company 

Supertex 

Supertex, Inc. 

Intech/ FM I 

Intech/Function Modules Inc. 

SSM 

Solid State Microtechnology for Music 

Intel 

Intel 

SSS 

Solid State Scientific 

Interdesign 

Interdesign 

Synertek 

Synertek 

Intersil 

Intersil 

iPI 

Integrated Photomatrix, Inc. 

Telaris 

Telaris 


Teledyne C 

Teledyne Crystalonics 

Lambda 

Lambda Electronics 

Teledyne P 

Teledyne Philbrick 

LSI 

LSI Computer Systems 

Teledyne S 

Teledyne Semiconductor 



Telefunken 

AEG-Telefunken 

Maruman 

Maruman Integrated Circuits 

Tl 

Texas Instruments 

Master Logic 

Master Logic 

TMX 

TMX 

Matrox 

Matrox Electronics Systems 

Toshiba 

Toshiba 

Micro Net 

Micro Networks 

Trans-Data 

Trans-Data 

Micropac 

Micropac Industries 

TRW 

TRW 

Micro Power 

Micro Power Systems 


Unitrode 

Micro Tech 

Microcircuits Technology 

Unitrode 

Mitel 

Mitel Semiconductor 

Western 

Western Digital 

Mitsubishi 

Mitsubishi Electric Co. 

MMI 

Monolithic Memories, Inc. 

Ziiog 

Ziiog 
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IDM2901A-1 4-Bit Bipolar Microprocessor 


General Description 

The IDM2901A-1 4-bit bipolar microprocessor slice is a 
cascadable device designed for use in Central Processing 
Units, programmable microprocessors, peripheral con- 
trollers, and other “high-speed" applications where 
economy, hardware/software flexibility, and easy expan- 
sion are system prerequisites. The building-block 
architecture and microinstruction format of the 
I DM2901 A 1 permits efficient emulation of most digital- 
based systems. 

As shown in the simplified block diagram, the 
IDM2901A-1 device consists of a 16-word by 4-bit 
2-port RAM, a high-speed ALU, and the required 
shifting, decoding, and multiplexing circuits. The 9-bit 
microinstruction word is organized into three groups of 
three bits each — the first group (bits 0-2) selects ALU 
source operands, the second group (bits 3-5) selects the 
ALU function, and the last group (bits 6-8) selects the 
destination register within the ALU., The slice micro- 
processor is cascadable with full look-ahead or ripple 
carry; all outputs are TRI-STATE® and four status-ffag 
outputs are available. To minimize power consumption 
and to maximize speed and reliability, the 40-pin LSI 
chip is fabricated using state-of-the-art (Low-Power 
Schottky) technology. 


Features and Benefits 

■ Multiple-address architecture — improves system 
speed by providing simultaneous yet independent 
access to two working registers. 

■ Multifunction ALU — performs addition, two sub- 
traction operations, and five logic functions on two 
source operands. 

■ Flexible data-source selection — for every ALU 
function, data is selected from five source ports for a 
total of 203 source operand pairs. 

■ Left/right shift independent of ALU — an arithmetic 
operation and a left or right shift can be obtained on 
the same machine cycle. 

• Four status flags — carry, overflow, zero, and func- 
tional sign are available as outputs. 

■ Expandable — Connect any number of IDM2901A-1s 
together for longer word lengths. 

■ Microprogrammable — three groups of 3 bits each for 
source operand, ALU function, and destination 
control. 


IV> 

i 
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Block Diagram 
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Guaranteed Operating Conditions 
Over Temperature and Voltage 


When operated in a system, the timing requirements for the 
IDM2901A-1 are defined in tables 1, 2, and 3. Table 1 
provides clock characteristics of the IDM2901A-1, table 2 
gives the combinational delay times from input to output, 
and table 3 specifies setup and hold times. If used according 
to the specified delay and setup times, the device is guaran- 
teed to function properly over the entire operating range. 
Table 3 defines the time prior to the end of the cycle (low- 
to-high transition of clock pulse) that each input must be 
stable to guarantee that the correct data is written into one 
of the internal registers. 


Table 1. Cycle Time and Clock Characteristics 


Time 

1 DM2901 A-1 

DC, NC 

DM, DM/883 

Read-Modify-Write Cycle 
(time from selection of 

A, B registers to end of 
cycle) 

60 ns 

75 ns 

Maximum Clock Frequency to 
Shift Q Register (50% duty 
cycle) 

16MHz 

16MHz 

Minimum Clock Low Time 

25 ns 

30 ns 

Minimum Clock High Time 

25 ns 

30 ns 

Minimum Clock Period 

60 ns 

■ 75 ns 


Table 2. Maximum Combinational Propagation Delays 
(all in ns;C|_ < SOpF) 



Commercial 

IDM2901A-1 DC, NC (0”C to +70’’ C; 5V ± 5%) 

Military 

IDM2901A-1 DM, OM/883 (-55°C to +125°C;5V ± 10%) 

To Output 

From Input 

Y 

^ 1 

F3 

Cn+4 

G/P 1 

F=0 

Rl = 

470 

OVR 

1 Shift Outputs 1 

Y 

^3 ! 

bn+4 

G/P 

F=0 
Rl = 
470 

OVR 

1 Shift Outputs 

RAMq 

RAM 3 

Qo 

Q 3 

RAMq 

RAM 3 

QO 

Q 3 

A, B 

50 

50 

50 

45 

55 

60 

55 

- 

60 

60 

60 

60 

65 

75 

65 


D (arithtfietic mode) 

32 

32 

32 

30 

32 

40 

35 

- 

40 

40 

40 

40 

40 

50 

45 

- 

D (1 = X37) 

32 

32 


- 

32 

- 

35 

- 

40 

40 

- 

- 

40 

- 

45 

- 

Cn 

25 

22 

16 

- 

30 

25 

35 

- 

32 

30 

20 

- 

40 

35 

45 

- 

'2,1 ,0 

40 

35 

35 

30 

40 

45 

45 

- 

50 

45 

45 

40 

50 

55 

55 

- 

•5,4,3 

35 

35 

1 

35 

32 

40 

45 

45 

- 

45 

45 1 

45 

40 

50 

55 

55 

- 

'8,7,6 

; 25 

- 

- 

- 

- 

- 

i 30 

30 

i 35 

- 

- 

- 

- 

- 

35 

35 

OE Enable/Disabie 

20/20 

- 

- 

- 

- 

1 “ 

- 

- 

25/25 

- 

- 

- 

- 

- 

- 

- 

A Bypassing ALU (1 = 2xx) 

40 

- 


- 

- ; 

- 

- 

- 

50 

- 

- 

- 

- 

- 

- 

- 

Clock (Note 6) 

50 

45 

45 

40 

50 j 

[ 55' 

55 

30 

60 

55 

55 

50 

60 

65 

65 

35 


Table 3. Maximum Setup and Hold Times (all in ns) — Note 1 


! 

Commercial IDM2901A-1 DC, NC 
(0°Cto+70°C, 5V ± 5%) 

Military IDM2901A-1 DM, DM/883 
(-BS'e to +125°C, 5V ± 10%) 

From Input 

Notes 

Setup Time 

Hold Time 

Setup Time 

Hold Time 

A, B Source 

2, 3,4,5 

60, tp,^L + 20 

0 

75, tpj^L + 25 

0 

B Destination 

2,4 


0 

^pw^ '*'15 

0 

D (arithmetic mode) 


40 

0 

50 

0 

D (1 = X37) 

5 

40 

0 

50 

0 



35 

0 

40 

0 

'2,1,0 


45 

0 

55 

0 

'5,4,3 


45 

0 

55 

0 

'8,7,6 

4 

"*"15 

0 

tpwL + 15 

0 

RAMo,3/Qo,3 


15/10 

0 

25/15 

0 


Notel: See figures 9 and 10. 

Note 2: If the B address is used as a source operand, allow for the "A, B Source" setup time; if it is used only for the destination 
address, use the "B Destination" setup time. 

Note 3: Where two numbers are shown, both must be met. 

Note 4: "tp^L" is the clock low time. 

Note 5: DVO is the fastest way to load the RAM from the D inputs. This function is obtained with I = X37. 

Note 6: Using Q register as source operand in arithmetic mode. Clock is not normally in critical speed path when Q is not a source. 



o 

■«-* 

o 

D 

■o 

c 

o 

o 

E 

<D 

75 

c 


o 
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INS8250 Asynchronous Communications Element 

General Description 


The INS8250 is a programmable Asynchronous Com- 
munications Element (ACE) chip contained in a standard 
40-pin dual-in-line package. The chip, which is fabricated 
using N-channel silicon gate technology, functions as a 
serial data input/output interface in a microcomputer 
system. The functional configuration of the INS8250 is 
programmed by the system software via a TRI-STATE® 
8-bit bidirectional data bus. 

The INS8250 performs serial-to-parallel conversion on 
data characters received from a peripheral device or a 
MODEM, and parallel-to-seria! conversion on data 
characters received from the CPU. The CPU can read the 
complete status of the INS8250 at any time during the 
functional operation. Status information reported 
includes the type and condition of the transfer operations 
being performed by the INS8250, as well as any error 
conditions (parity, overrun, framing, or break interrupt). 

In addition to providing control of asynchronous data 
communications, the INS8250 includes a programmable 
Baud Generator that is capable of dividing the timing 
reference clock input by divisors of 1 to (2^6-1), and 
producing a 16x clock fordriving the internal transmitter 
logic. Provisions are also Included to use this 16x clock 
to drive the receiver logic. Also included in the INS8250 
is a complete MODEM-control capability, and a processor- 
interrupt system that may be software tailored to the 
user's requirements to minimize the computing time 
required to handle the communications link. 


Features 

• Designed to be Easily Interfaced to Most Popular 
Microprocessors. 


Adds or Deletes Standard Asynchronous Communica- 
tion Bits (Start, Stop, and Parity) to or from Serial 
Data Stream 

Full Double Buffering Eliminates Need for Precise 
Synchronization 

Independently Controlled Transmit, Receive, Line 
Status, and Data Set Interrupts 

Programmable Baud Rate Generator Allows Division 
of Any Input Clock by 1 to (2^6 - 1) and Generates 
the Internal 16x Clock 

Independent Receiver Clock Input 

MODEM Control Functions (CTS, RTS, DSR, DTR, 
Rl, and Carrier Detect) 

Fully Programmable Serial- Interface Characteristics 

— 5-, 6-, 7-, or 8-Bit Characters 

— Even, Odd, or No-Parity Bit Generation and Detection 

— 1-, 1 ’/a-, or 2-Stop Bit Generation 

— Baud Rate Generation (DC to 56k Baud) 

False Start Bit Detection 

Complete Status Reporting Capabilities 

TRI-STATE TTL Drive Capabilities for Bidirectional 
Data Bus and Control Bus 

Line Break Generation and Detection 
Internal Diagnostic Capabilities 

— Loopback Controls for Communications Link Fault 
Isolation 

— Break, Parity, Overrun, Framing Error Simulation 
Full Prioritized Interrupt System Controls 
Single +5-Volt Power Supply 
MICROBUS^'^* Compatible 


iNS8250 MICROBUS Configuration 


MEMRoil/OR 
MEMWor l/OW 


07 DO 

SCUT 


SIN 

OISTR 

RTS 

DOSTR 

DTR 

INTRPT 

OSR 

MR 

RLSD 

AO 

cfs 

INS82S0 ^ 

A2 



XTAL1 

OOSTR 

OISTR 



XTAL2 

CS1 baudoutI 

C$0 

RCLK j 


TO Rt232 
' INTERFACE 


I 

I iMHr I 


I I 


•Trademark, National Semiconductor Corp. 

1978 National Semiconductor Corp, ® TRI-STATE is a trademark of National Semiconductor Corp. DA B25M7S, 'Printed in U S A. 
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INS8250 Asynchronous Communications Element 



Absolute Maximum Ratings 

Temperature Under Bias 0°C to +70°C 

Storage Temperature . -65°C to +150°C 

All Input or Output Voltages with Respect to Vss • • - ■ -0.5 V to +7.0 V 

Power Dissipation 400 mW 

Absolute maximum ratings indicate limits beyond which permanent 
damage may occur. Continuous operation at these limits is not intended; 
operation should be limited to those conditions specified under DC 

Electrical Characteristics. 

DC Electrical Characteristics 

Ta = 0°C to +70°C, VcC = +5 V ± 5%, Vss = 0 V, unless otherwise specified. 

Symbol 

Parameter 

Min 

Typ 

Max 

Units 

Test Conditions 

V|LX 

Clock Input Low Voltage 

-0.5 


0.8 

V 

I'OL “ 1-6 mA on all outputs, 
i'oh = -''00ma 

V|HX 

Clock Input High Voltage 

2.0 



wm 

V|L 

Input Low Voltage 

-0.5 


0.8 

V 

V|H 

Input High Voltage 

2.0 



V 

VOL 

Output Low Voltage 



0.4 

V 

VOH 

Output High Voltage 

2.4 



V 

ICC (AV) 

Avg Power Supply Current (Mqq) 


65 



l|L 

Input Leakage 



+ 10 

mA 

'CL 

Clock Leakage 




mA 

Capacitance 

Ta = 25°C,Vcc = Vss = 0V 

Symbol 

Parameter 

Min 

Typ 

Max 

Units 

Test Conditions 

CXIN 

Clock Input Capacitance 


15 

20 

pF 

Ifc = 1 MHz 

jUnmeasured pins returned to Vss 

CXOUT 

Clock Output Capacitance 


20 

30 

pF 

C|N 

Input Capacitance 


6 

10 

pF 

CoUT 

Output Capacitance 


10 

20 

pF 


TYPICAL SUPPLY CURRENT vs 
TEMPERATURE. NORMALIZED^) 


1.5 

H 

Z 

cc 

GC 

3 1.0 
> 

a. 

a. 

=D 

00 

0.5 

! ! 

‘ j 


1 

i 

1 

0 

+25 +50 +75 

AMBIENT TEMPERATURE (°C) 
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AC Electrical Characteristics 





Ta = 0°C to + 70°C, Vcc = +5 V ± 5% 





Symbol 

Parameter 

Min 

Max 

Units 

Test Conditions 

tAW 

Address Strobe Width 

90 


ns 


tAS 

Address Setup Time 

110 


ns 


tAH 

Address Hold Time 

0 


ns 

' 

tcs 

Chip Select Setup Time 

110 

- 

ns 


tCH 

Chip Select Hold Time 

0 

- 

ns 


■HHHSSSHI 

Chip Select Output Delay from Strobe 

0 

90 

ns 

100 pF loading 

tDID 

DISTR/DISTR Strobe Delay 

0 

- 

ns 


^DIW 

DISTR/DISTR Strobe Width 

175 

- 

ns 


tRC 

Read Cycle Delay 

1735 

- 

ns 


RC 

Read Cycle = tAW + tpiD + ^DIW + ^RC 

2000 

- 

ns 

— 

tDD 

DISTR/DISTR to Driver Disable Delay 

- 

150 

ns 

100 pF loading 

^DDD 

Delay from DISTR/DISTR to Data 

- 

250 

ns 

100 pF loading 

tHZ 

DISTR/DISTR to Floating Data Delay 


- 

ns 

100 pF loading 

^DOD 

DOSTR/DOSTR Strobe Delay 


_ 

ns 


tQOW 

DOSTR/DOSTR Strobe Width 

175 

- 

ns 


%C 

Write Cycle Delay 

1785 

- 

ns 


WC 

Write Cycle - tAW + ^DOD + ^DOW + %C 


-■ 

ns 


^DS 

Data Setup Time 

mQii 

- 

ns 


tDH 

Data Hold Time 

60 


ns 


tcsc* 

Chip Select Output Delay from Select 

I 

200 

ns 

100 pF loading 

tRA* 

Address Hold Time from DISTR/DISTR 



ns 


tRCS* 

Chip Select Hold Time from DISTR/DISTR 


- 

ns 


^AR* 

DISTR/DISTR Delay from Address 

110 


ns 


tCSR* 

DISTR/DISTR Delay from Chip Select 

110 


ns 


twA* 

Address Hold Time from DOSTR/DOSTR 

50 

- 

ns 


twcs* 

Chip Select Hold Time from DOSTR/DOSTR 

50 

f _ 

ns 


tAW* 

DOSTR/DOSTR Delay from Address 

160 

- 

ns 


^CSW* 

DOSTR/DOSTR Delay from Select 

160 

- 

ns 


tMRW 

Master Reset Pulse Width 

25 

- 

ps 


^Applicable only when ADS input is tied permanently low. 
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AC Elecfrical Characteristics (cont’d.) 


Symbol Parameter 


BAUD GENERATOR 


N 

Baud Rate Divisor 

1 

tBLD 

Baud Output Negative Edge Delay 


tBHD 

Baud Output Positive Edge Delay 


tLW 

Baud Output Down Time 

425 

tHW 

Baud Output Up Time 

330 


216-1 
250 typ ns 


Test 

Conditions 


100 pF Load 


100 pF Load 


lOOpF Load 




RECEIVER 


tsCD Delay from RCLK to Sample Time 


tsiNT I Delay from Stop to Set Interrupt 


tRiNT Delay from DISTR/DISTR (RD RBR/RDLSR) to 
Reset Interrupt 


TRANSMITTER 


tHR 

Delay from DOSTR/DOSTR (WR THR) to Reset Interrupt 

t|RS 

Delay from Initial INTR Reset to Transmit Start 

tsi 

Delay from Initial Write to Interrupt 

tss 

Delay from Stop to Next Start 

tSTI 

Delay from Stop to Interrupt (THRE) 

tlR 

Delay from DISTR/DISTR (RD HR) to Reset Interrupt 
(THRE) 

MODEM CONTROL 

tMDO 

Delay from DOSTR/DOSTR (WR MCR) to Output 

tSIM 

Delay to Set Interrupt from MODEM Input 

tRIM 

Delay to Reset Interrupt from DISTR/DISTR (RD MSR) 



lOOpF Load 


lOOpF Load 


lOOpF Load 
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INS8250 Block Diagram 



INTERNAL 
DATA BUS 



INS8250 Functional Pin Description 

The following describes the function of all INS8250 
input^output pins. Some of these descriptions reference 
internal circuits. 

NOTE 

In the following descriptions, a low represents a 
logic 0 (0 volt nominal) and a high represents a 
logic 1 (+2.4 volts nominal). 

INPUT SIGNALS 

Chip Select (CSO, C^. CS2). Pins 12-14: When CSO and 
CSl are high and CS2 is low, the chip is selected. Chip 
selection is complete when the decoded chip select signal 
is latched with an active (low) Address Strobe (ADS) 
input. This enables communication between the INS8250 
and the CPU. 

Data Input Strobe (DIS TR, D ISTR), Pins 22 and 21: 

When DISTR is high or DISTR is low while the chip is 
selected, allows the CPU to read status information or 
data from a selected register of the INS8250. 

NOTE 

Only an active DISTR or DISTR input is required 
to transfer data from the INS8250 during a read 
operation. Therefore, ti e eithe r the DISTR input 
permanently low or the DISTR input permanently 
high, if not used. 


Data Output Strobe (DOSTR, DOSTR), Pins 19 and 18: 

When DOSTR is high or DOSTR is low while the chip is 
selected, allows the CPU to write data or control words 
into a selected register of the INS8250. 

NOTE 

Only an active DOSTR or DOSTR input is required 
to transfer data to the INS8250 during a write 
operation. Therefore, t ie eithe r the DOSTR input 
permanently low or the DOSTR input permanently 
high, if not used. 

Address Strobe (ADS), Pin 25: When low, provides 
latching for the Register Select (AO, A1, A2) and Chip 
Select (CSO, CSl, CS2) signals. 

NOTE 

An active ADS input is required when the Register 
Select (AO, A1, A2) signals are not stable for the 
duration of a read or write operation. If not 
required, tie the ADS input permanently low. 

Register Select (AO, A1, A2), Pins 26-28: These three 
inputs are used during a read or write operation to select 
an INS8250 register to read from or write into as 
indicated in the table below. Note that the state of the 
Divisor Latch Access Bit (DLAB), which is the most 
significant bit of the Line Control Register, affects the 
selection of certain INS8250 registers. The DLAB must 
be set high by the system software to access the Baud 
Generator Divisor Latches. 
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DLAB 

A2 

Ai 

Ao 

Register 

0 

0 

0 

0 

Receiver Buffer (read). Transmitter 
Holding Register (write) 

0 

0 

0 

1 

Interrupt Enable 

X 

0 

1 

0 

Interrupt Identification (read only) 

X 

0 

1 

1 

Line Control 

X 

1 

0 

0 

MODEM Control 

X 

1 

0 

1 

Line Status 

X 

1 

1 

0 

MODEM Status 

X 

1 

1 

1 

None 

1 

0 

0 

0 

Divisor Latch (least significant byte) 

_J 

0 

0 

1 

Divisor Latch (most significant byte) 


Master Reset (MR), Pin 35: When high, clears all the 
registers (except the Receiver Buffer, Transmitter 
Holding, and Divisor Latches), and the control logic of ' 
the INS8250. Also, the state of various output signals 
(SpUT, INTRPT, OLTM, OUT2, DTR) are affec- 
ted by an active MR input. (Refer to table 1.) 

Receiver Clock (RCLK), Pin 9: This input is the 16x 
baud rate clock for the receiver section of the chip. 

Serial Input (SIN), Pin 10: Serial data input from the 
communications link (peripheral device, MODEM, or 
dataset). 

Clear to Send (CTS), Pin 36: The CTS signal is a MODEM 
control function input whose condition can be tested by 
the CPU by reading bit 4 (CTS) of the MODEM Status 
Register. Bit 0 (DOTS) of the MODEM Status Register 
indicates whether the CTS input has changed state since 
the previous reading of the MODEM Status Register. 

NOTE 

Whenever the CTS bit of. the MODEM Status 
Register changes state, ah interrupt is generated if 
the MODEM Status Interrupt is enabled. 

Data Set Ready (DSR), Pin 37: When low, indicates that 
the MODEM or data set is ready to establish the com- 
munications link and transfer data with the iNS8250. 
The DSR signal is a MODEM-control function input 
whose condition can be tested by the CPU by reading bit 
5 (DSR) of the MODEM Status Register. Bit 1 (DDSR) 
of the MODEM Status Register indicates whether the 
DSR input has changed state since the previous reading 
of the MODEM Status Register. 

NOTE 

Whenever the DSR bit of the MODEM Status 
Register changes state, an interrupt is generated if 
the MODEM Status Interrupt is enabled. 

Received Line Signal Detect (RLSD), Pin 38: When low, 
indicates that the data carri er has been detected by the 
MODEM or data set. The RLSD signal is a MODEM- 
control function input whose condition can be tested by 
the CPU by reading bit 7 (RLSD) of the MODEM Status 
Register. Bit 3 (DRLSD ) of th e MODEM Status Register 
indicates whether the RLSD input has changed state 
since the previous reading of the MODEM Status 
Register. 

NOTE 

Whenever the RLSD bit of the MODEM Status 
Register changes state, an interrupt is generated if 
the MODEM Status Interrupt is enabled. 


Ring Indicator (Rl), Pin 39: When low, indicates that a 
telephone ringing signal has been received by the MODEM 
or data set. The Rl signal is a MODEM-control function 
input whose condition can be tested by the CPU by 
reading bit 6 (Rl) of the MODEM Status Register. Bit 2 
(TE^) of the MODEM Status Register indicates whether 
the Rl input has changed from a low to a high state since 
the previous reading of the MODEM Status Register. 
NOTE 

Whenever the Rl bit of the MODEM Status Register 
changes from a high to a low state, an interrupt is 
generated if the MODEM Status Interrupt is enabled. 

Vcc» ^0- +5-volt supply. 

Vss, Pin 20: Ground (0-volt) reference. 

OUTPUT SIGNALS 

Data Terminal Ready (DTR), Pin 33: When low, informs 
the MODEM or data set that the INS8250 is ready to 
communicate, The DTR output signal can be set to an 
active low by programming bit 0 (DTR) of the MODEM 
Control Register to a high level. The DTR signal is set 
high upon a Master Reset operation. 

Request to Send (RTS), Pin 32: When low, informs the 
MODEM or d ata se t that the INS8250 is ready to trans- 
mit data. The RTS output signal can be set to an active 
low by programming bit 1 (RTS) of the MODEM Control 
Register. The RTS signal is set high upon a Master Reset 
operation. 

Output 1 (OUT 1), Pin 34; User-designated output that 
can be set to an active low by programming bit 2 (OUT 1 ) 
of the MODEM Control Register to a high level. The 
OUT 1 signal is set high upon a Master Reset operation. 

Output 2 (OUT 2), Pin 31: User-designated output that 
can be set to an active low by programming bit 3 (OUT 2) 
of the MODEM Control Register to a high level. The 
OUT 2 signal is set high upon a Master Reset operation. 

Chip Select Out (CSOUT), Pin 24: When high, indicates 
that the chip has been selected by active CSO, CS1, and 
CS2 inputs. No data transfer can be initiated until the 
CSOUT signal is a logic 1. 

Driver Disable (DDIS), Pin 23: Goes low whenever the 
CPU is reading data from the tNS8250. A high-level 
DDIS output can be used to disable an external trans- 
ceiver (if used between the CPU and INS8250 on the 
D 7 -D 0 Data Bus) at all times, except when the CPU is 
reading data. 

Baud Out (BAUDOUT), Pin 15: 16x clock signal for the 
transmitter section of the INS8250. The clock rate is 
equal to the main reference oscillator frequency divided 
by the specifie d divisor in the Baud Generator Divisor 
Latches. The BAUDOUT may also be used for the 
receiver section by tying this output to the RCLK input 
of the chip. 

Interrupt (INTRPT), Pin 30: Goes high whenever any 
one of the following interrupt types has an active high 
condition and is enabled via the lER: Receiver Error 
Flag; Received Data Available; Transmitter Holding 
Register Empty; and MODEM Status. The INTRPT 
signal is reset low upon the appropriate interrupt service 
or a Master Reset operation. 
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Serial Output (SOUT), Pin 11: Composite serial data 
output to the communications link (peripheral, MODEM 
or data set). The SOUT signal is set to the Marking 
(logic 1) state upon a Master Reset operation. 

INPUT/OUTPUT SIGNALS 

Data (D 7 -D 0 ) Bus, Pins 1-8: This bus comprises eight 
TRI-STATE input/output lines. The bus provides bidirec- 
tional communications between the INS8250 and the 
CPU. Data, control words, and status information are 
transferred via the D 7 - Dg Data Bus. 

External Clock Input/Output (XTAL1, XTAL2), Pins 

16 and 17: These two pins connect the main timing 
reference (crystal or signal clock) to the INS8250. 



Table 1. ACE Reset Functions 


Register/Signal 

Reset Control 

1 

Reset State 

Interrupt Enable Register 

Master Reset 

All Bits Low 

(0-3 forced and 4-7 permanent) 

Interrupt Identification Register 

Master Reset 

Bit 0 is High, Bits 1 and 2 Low 

Bits 3 - 7 are Permanently Low 

Line Control Register 

Master Reset 

All Bits Low 

MODEM Control Register 

Master Reset 

All Bits Low 

Line Status Register 

Master Reset 

All Bits Low, 

Except Bits 5 & 6 are High 

MODEM Status Register 

Master Reset 

Bits 0-3 Low 

Bits 4 - 7 — Input Signal 

SOUT i 

1 

Master Reset 

High 

INTRPT (RCVR Errs) 

Read LSR/MR 

Low 

INTRPT (RCVR Data Ready) 

Read RBR/MR 

Low 

INTRPT (THRE) 

Read IIRAVrite THR/MR 

Low 

INTRPT (Modem Status Changes) 

Read MSR/MR 

Low 

OUT 2 

Master Reset 

High 


Master Reset 

High 
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INS8250 Accessible Reoisters Oand 1: These two bits specify the number of bits 

in each transmitted or received serial character. The 

The system programmer may access or control any of encoding of bits 0 and 1 is as follows; 

CPU 

These registers are used to control INS8250 

Bit 1 

BitO 

Word Length 

operations and to transmit and receive data. 


0 



0 


5 Bits 








0 



1 


6 Bits 


INS8250 LINE CONTROL REGISTER 



1 

1 



0 

1 


7 Bits 

8 Bits 


The system programmer specifies the format of the 

asynchronous data communications exchange via the Bit 2: This bit specifies the number of Stop bits in each 

Line Control Register. In addition to controlling the transmitted or received serial character. If bit 2 is a 

format, the programmer may retrieve the contents of the logic 0, 1 Stop bit is generated or checked in the trans- 

Line Control Register for inspection. This feature mit or receive data, respectively. If bit 2 is a logic 1 

simplifies system programming and eliminates the need when a 5-bit word length is selected via bits 0 and 1, Vk 

for separate storage in system memory of the line Stop bits are generated or checked. If bit 2 is a logic 1 

characteristics. The contents of the Line Control Register when either a 6-, 7-, or 8-bit word length is selected, 2 

are indicated in table 2 and are described below. Stop bits are generated or checked. 




Table 2. Summary of INS8250 Accessible Registers 






Register Address 


ODLAB = 0 

0 DLAB = 0 

1 DLAB = 0 

2 

3 

4 

5 

6 

0 DLAB = 1 

1 DLAB = 1 

Bit No. 

Receiver 
Buffer 
Register 
(Read Only) 

Transmitter 
Holding 
Register 
(Write Only) 

Interrupt 

Enable 

Register 

Interrupt 
Identification 
Register 
(Read Only) 

Line 

Control 

Register 

MODEM 

Control 

Register 

Line 

Status 

Register 

MODEM 

Status 

Register 

Divisor 

Latch 

(LS) 

Divisor 

Latch 

(MS) 


RBR 

THR 

lER 

HR 

LCR 

MCR 

LSR 

MSR 

DLL 

DLM 

— 

0 

Data Bit 0* 

Data Bit 0 

Enable 

Received 

Data 

Available 

Interrupt 

(ERBFI) 

"0” if 
Interrupt 
Pending 

Word Length 
Select Bit 0 
(WLSOj 

Data 

Terminal 

Ready 

(DTR) 

Data Ready 
(DR) 

Delta Clear 
to Send 
(DOTS) 

. 

Bit 0 

Bits 

1 

Data Bit 1 

Data Bit 1 

Enable 
Transmitter 
Holding 
Register ' 
Empty 
Interrupt 
(ETBEI) 

Interrupt 

ID 

Bit (0) 

Word Length 
Select Bit 1 
(WLS1.) 

Request to 
Send 
(RTS) 

Overrun 

Error 

(OR) 

Delta Data 
Set Ready 
(DDSR) 

Bit 1 

. 

Bit 9 

2 

Data Bit 2 

Data Bit 2 

Enable 

Receiver 

Line 

Status 

Interrupt 

(ELSI) 

Interrupt 

ID 

Bit(1) 

Number of 
Stop Bits 
(STB) 

Out 1 

Parity 

Error 

(PE) 

Trailing 

Edge 

Ring 

Indicator 

(TERI) 

Bit 2 

Bit 10 

3 

Data Bit 3 

Data Bit 3 

Enable 

MODEM 

Status 

Interrupt 

(EDSSI) 

0 

Parity 

Enable 

(PEN) 

Out 2 

Framing 

Error 

(FE) 

Delta 

Receive 

Line 

Signal 

Detect 

(DRLSD) 

Bit 3 

Bit 1 1 

4 

Data Bit 4 

Data Bit 4 

0 

0 

Even 

Parity 

Select 

(EPS) 

Loop 

Break 

Interrupt 

(Bl) 

Clear to 
Send 
(CTS) 

Bit 4 

Bit 12 

5 

Data Bit 5 

Data Bit 5 

0 

0 

. Stick 
Parity 

0 

Transmitter 

Holding 

Register 

Empty 

(THRE) 

Data 

Set 

Ready 

(DSR) 

Bit 5 

Bit 13 


Data Bit 6 

Data Bit 6 

0 

0 

Set 

Break 

0 

Transmitter 

Shift 

Register 

Empty 

(TSREI 

Ring 

Indicator 

(Rl) 

Bit 6 

Bit 14 

7 

Data Bit 7 

Data Bit 7 

0 



0 

Divisor 

Latch 

Access 

Bit 

(DLAB) 

0 

0 

Received 

Line 

Signal 

Detect 

(RLSD) 

Bit 7 

Bit 1 5 

* Bit 0 is the least significant bit. It is the first bit serially transmitted or received. 


A. 
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MICROPROCESSOR 


Bit 3: This bit is the Parity Enable bit. When bit 3 is a 
logic 1, a Parity bit is generated (transmit data) or 
checked (receive data) between the last data word bit 
and Stop bit of the serial data. (The Parity bit is used to 
produce an even or odd number of Is when the data 
word bits and the Parity bit are summed.) 

Bit 4; This bit is the Even Parity Select bit. When bit 3 
is a logic 1 and bit 4 is a logic 0, an odd number of 
logic Is is transmitted or checked in the data word 
bits and Parity bit. When bit 3 is a logic 1 and bit 4 is a 
logic 1, an even number of bits is transmitted or checked. 

Bit 5: This bit is the Stick Parity bit. When bit 3 is a 
logic 1 and bit 5 is a logic 1, the Parity bit is transmitted 
and then detected by the receiver as a logic 0 if bit 4 is a 
logic 1 or as a logic 1 if bit 4 is a logic 0. 

Bit 6: This bit is the Set Break Control bit. When bit 6 is 
a logic 1, the serial output (SOUT) is forced to the 
Spacing (logic 0) state and remains there regardless of 
other transmitter activity. The set break is disabled by 
setting bit 6 to a logic 0. This feature enables the CPU 
to alert a terminal in a computer communications 
system. 

Bit 7; This bit is the Divisor Latch Access Bit (DLAB). It 
must be set high (logic 1) to access the Divisor Latches 
of the Baud Rate Generator during a Read or Write 
operation. It must be set low (logic 0) to access the 
Receiver Buffer, the Transmitter Holding Register, or 
the Interrupt Enable Register. 

INS8250 PROGRAMMABLE BAUD RATE 
GENERATOR 

The INS8250 contains a programmable Baud Rate 
Generator that is capable of taking any clock input (DC 
to 3.1 MHz) and dividing it by any divisor from 1 to 
(216 _ 1) The output frequency of the Baud Generator 
is 16x the Baud rate [divisor ~ = (frequency input) 
(baud rate x 16)]. Two 8-bit latches store the divisor 
in a 16-bit binary format. These Divisor Latches must be 
loaded during initialization in order to insure desired 
operation of the Baud Rate Generator. Upon loading 
either of the Divisor Latches, a 16-bit Baud counter is 

Table 3. Baud Rates Using 1 .8432 MHz Crystal 



immediately loaded. This prevents long counts on initial 
load. 

Tables 3 and 4 illustrate the use of the Baud Rate 
Generator with crystal frequencies of 1.8432 MHz 
and 3.072 MHz respectively. For baud rates of 38400 
and below the error obtained is minimal. The accuracy 
of the desired baud rate is dependent on the crystal 
frequency chosen. 

NOTE 

The maximum operating frequency of the Baud 
Generator is 3.1 MHz. However, when using divisors 
of 3 and below, the maximum frequency is equal 
to the divisor in MHz. For example, if the divisor 
is 1, then the maximum frequency is 1 MHz. In no 
case should the data rate be greater than 56k Baud. 

LINE STATUS REGISTER 

This 8-bit register provides status information to . the 
CPU concerning the data transfer. The contents of the 
Line Status Register are indicated in table 2 and are 
described below. 

Bit 0: This bit is the receiver Data Ready (DR) indicator. 
Bit 0 is set to a logic 1 whenever a complete incoming 
character has been received and transferred into the 
1 Receiver Buffer Register. Bit 0 may be reset to a logic 0 
either by the CPU reading the data in the Receiver 
Buffer Register or by writing a logic 0 into it from the 
CPU. 

Bit 1: This bit is the Overrun Error (OE) indicator. Bit 1 
indicates that data in the Receiver Buffer Register was 
not read by the CPU before the next character was 
transferred into the Receiver Buffer Register, thereby 
destroying the, previous character. The OE indicator is 
reset whenever the CPU reads the contents of the Line 
Status Register. 

Bit 2: This bit is the Parity Error (PE) indicator. Bit 2 
indicates that the received data character does not have 
the correct even or odd parity, as selected by the even- 
parity-select bit. The PE bit is set to a logic 1 upon 
detection of a parity error and is reset to a logic 0 when- 
ever the CPU reads the contents of the Line Status 
Register. 

Table 4. Baud Rates Using 3.072 MHz Crystal 


Percent Error 
Difference Between 
Desired & Actual 


Desired 

Baud 

Rate 

Divisor Used 
to Generate 
16x Clock 

50 

3840 

75 

2560 

110 

1745 

134.5 

1428 

150 

1280 

300 

640 

600 

320 

1200 

160 

1800 

107 i 

2000 

96 

2400 

80 

3600 

53 

4800 

40 

7200 

27 

9600 

20 

19200 

10 

38400 

5 


NOTE : 1 .8432 MHz is the standard 8080 frequency divided by 1 0. 







Bit 3; This bit is the Framing Error (FE) indicator. Bit 3 
indicates that the received character did not have a valid 
Stop bit. Bit 3 is set to a logic 1 whenever the Stop-bit 
following the last data bit or parity bit is detected as a 
zero bit (Spacing level). 

Bit 4; This bit is the Break Interrupt (Bl) indicator. Bit 4 
is set to a logic 1 whenever the received data input is 
held in the Spacing (logic 0) state for longer than a full 
word transmission time (that is, the total time of Start 
bit + data bits + Parity + Stop bits). 

NOTE 

Bits 1 through 4 are the error conditions that 
produce a Receiver Line Status interrupt whenever 
any of the corresponding conditions are detected. 

Bit 5: This bit is the Transmitter Holding Register 
Empty (THRE) indicator. Bit 5 indicates that the 
INS8250 is ready to accept a new character for trans- 
mission. In addition, this bit causes the INS8250 to 
issue an interrupt to the CPU when the Transmit Holding 
Register Empty Interrupt enable is set high. The THRE 
bit is set to a logic 1 when a character is transferred from 
the Transmitter Holding Register into the Transmitter 
Shift Register. The bit is reset to logic 0 concurrently 
with the loading of the Transmitter Holding Register 
by the CPU. 

Bit 6: This bit is the Transmitter Shift Register Empty 
(TSRE) indicator. Bit 6 is set to a logic 1 whenever the 
Transmitter Shift Register is idle. It is reset to logic 0 
upon a data transfer from the Transmitter Holding 
Register to the Transmitter Shift Register. Bit 6 is a 
read-only bit. 

Bit 7: This bit is permanently set to logic 0. 


INTERRUPT IDENTIFICATION REGISTER 

The INS8250 has an on-chip interrupt capability that 
allows for complete flexibility in interfacing to all the 
popular microprocessors presently available. In order to 
provide minimum software overhead during data charac- 
ter transfers, the 1NS8250 prioritizes interrupts into 
four levels. The four levels of interrupt conditions are as 
follows: Receiver Line Status (priority 1); Received 
Data Ready (priority 2); Transmitter Holding Register 
Empty (priority 3); and MODEM Status (priority 4). 

Information indicating that a prioritized interrupt is 
pending and the type of that interrupt are stored in 
the Interrupt Identification Register (refer to table 5). 
The Interrupt Identification Register (HR), when 
addressed during chip-select time, freezes the highest 
priority interrupt pending and no other interrupts are 
acknowledged until the particular interrupt is serviced 
by the CPU. The contents of the HR are indicated in 
table 2 and are described below. 

Bit 0: This bit can be used in either a hardwired priori- 
tized or polled environment to indicate whether an 
interrupt is pending. When bit 0 is a logic 0, an interrupt 
is pending and the HR contents may be used as a pointer 
to the appropriate interrupt service routine. When bit 0 
is a logic 1, no interrupt is pending and polling (if used) 
continues. 

Bits 1 and 2: These two bits of the HR are used to 
identify the highest priority interrupt pending as 
indicated in table 5. 

Bits 3 through 7: These five bits of the HR are always 
logic 0. 


Table 5. Interrupt Control Functions 


Interrupt Identification 
Register 

Interrupt Set and Reset Functions 

Bit 2 

Bit 1 

BitO 

Priority 

Level 

Interrupt 

Type 

Interrupt 

Source 

Interrupt 

Reset Control 

0 

0 

1 

_ 

None 

None 

- 

1 

1 

! 

0 

Highest 

Receiver 

Line Status 

Overrun Error 

or 

Parity Error 
or 

Framing Error 
or 

Break Interrupt 

Reading the 

Line Status Register 

1 

0 

0 

Second 

Received 

Data Available 

Receiver 

Data Available 

Reading the 

Receiver Buffer Register 

0 

1 

0 

Third 

T ransmitter 
Holding Register 
Empty 

T ransmitter 
Holding Register 
Empty 

Reading the 

HR Register 
(if source of interrupt) 
or 

Writing into the 

Transmitter Holding 

Register 

0 

0 

1 

0 

Fourth 

MODEM 

Status 

Clear to Send 
or 

Data Set Ready 

1 or 

Ring Indicator 
or 

Received Line 
Signal Detect 

Reading the 

MODEM Status 

Register 
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INTERRUPT ENABLE REGISTER 

This 8-bit register enables the four types of interrupts of 
the INS8250 to separately active the chip Interrupt 
(INTRPT) output signal. It is possible to totally disable 
the interrupt system by resetting bits 0 through 3 of the 
interrupt Enable Register. Similarly, by setting the 
appropriate bits of this register to a logic 1, selected 
interrupts can be enabled. Disabling the interrupt system 
inhibits the Interrupt Identification Register and the 
active (high) INTRPT output from the chip. All other 
system functions operate in their normal manner, 
including the setting of the Line Status and MODEM 
Status Registers. The contents of the Interrupt Enable 
Register are indicated in table 2 and are described below. 

Bit 0: This bit enables the Received Data Available 
Interrupt when set to logic 1. 

Bit 1: This bit enables the Transmitter Holding Register 
Empty Interrupt when set to logic 1. 

Bit 2: This bit enables the Receiver Line Status Interrupt 
when set to logic 1 . 

Bit 3: This bit enables the MODEM Status Interrupt 
when set to logic 1 . ■ 

Bits 4 through 7: These four bits are always logic 0. 

MODEM CONTROL REGISTER 

This 8-bit register controls the interface with the MODEM 
or data set (or a peripheral device emulating a MODEM). 
The contents of the MODEM Control Register are 
indicated in table 2 and are described below. 

Bit 0; This bit controls the Data Terminal Ready (DTR) 
output. When bit 0 is set to a logic 1, the DTR output is 
forced to a logic 0. When bit 0 is reset to a logic 0, the 
DTR output is forced to a logic 1. 

NOTE 

The DTR output of the INS8250 may be applied 
to an EIA inverting line driver (such as the DS1488) 
to obtain the proper polarity input at the succeed- 
ing MODEM or data set. 

Biti; This bit controls the Request to Send (RTS) 
output. Bit 1 affects the RTS output in a manner identi- 
cal to that described above for bit 0. 

Bit 2: This bit controls the Output 1 (OUT1) signal, 
which is a n aux iliary user-designated output. Bit 2 
affects the OUT 1 output in a manner identical to that 
described above for bit 0. 

Bit 3: This bit controls the Output 2 (OUT 2) signal, 
whi ch is an auxiliary user-designated output. Bit 3 affects 
the OUT 2 output in a manner identical to that described 
above for bit 0. 

Bit 4: This bit provides a loopback feature for diagnostic 
testing of the INS8250. When bit 4 is set to logic 1, the 
following occur; the transmitter Serial Output (SOUT) 
is set to the Marking (logic 1) state; the receiver Serial 
Input (SIN) is disconnected; the output of the Trans- 
mitter Shift Register is "looped back” into the Receiver 
Shift Register input; the four MODEM Control inputs 
(CTS, DSR, RLSD, and,RI) are disconnected; and the 
■ four M ODEM Control outputs (DTR, RTS, OUT 1, and 
OUT 2) are internally connected to the four MODEM 
Control inputs. In the diagnostic mode, data that is 


transmitted is immediately received. This feature allows 
the processor to verify the transmit- and receive-data 
paths of the INS8250. 

In the diagnostic mode, the receiver and transmitter 
interrupts are fully operational. The MODEM Control 
Interrupts are also operational but the interrupts' sources 
are now the lower four bits of the MODEM Control 
Register instead of the four MODEM Control inputs. 
The interrupts are still controlled by the Interrupt 
Enable Register. 

The I NS8250 interrupt system can be tested by writing 
into the lower six bits of the Line Status Register and 
the lower four bits of the MODEM Status Register. 
Setting any of these bits to a logic 1 generates the 
appropriate interrupt (if enabled). The resetting of these 
interrupts is the same as in normal INS8250 operation. 
To return to normal operation, the registers must be 
reprogrammed for normal operation and then bit 4 of 
the MODEM Control Register must be reset to logic 0. 

Bits 5 through 7: These bits are permanently set to logic 0. 

MODEM STATUS REGISTER 

This 8-bit register provides the current state of the 
control lines from the MODEM (or peripheral device) 
to the CPU. In addition to this current-state information, 
four bits of the MODEM Status Register provide change 
information. These bits are set to a logic 1 whenever a 
control input from the MODEM changes state. They are 
reset to logic 0 whenever the CPU reads the MODEM 
Status Register. 

The contents of the MODEM Status Register are indicated 
in table 2 and are described below. 

Bit 0: This bit is the Delta Cl ear to Send (DCTS) indi- 
cator. Bit 0 indicates that the CTS input to the chip has 
changed state since the last time it was read by the CPU. 

Biti: This bit is the Delta Data Set Ready (DDSR) 
indicator. Bit 1 indicates that the DSR input to the chip 
has changed state since the last time it was read by the 
CPU. 

Bit 2: This bit is the Trailing Edge of Ring Indicator 
(TERI) detector. Bit 2 indicates that the Rl input to the 
chip has changed from an On (logic 1) to an Off (logic 0) 
condition. 

Bit 3: This bit is the Delta Received Line Signal Detector 
(DR LSD) indicator. Bit 3 indicates that the RLSD input 
to the chip has changed state. 

NOTE 

Whenever bit 0, 1, 2, or 3 is set to logic 1, a 
MODEM Status interrupt is generated. 

Bit 4 : This bit is the complement of the Clear to Send 
(CTS) input. If bit 4 (loop) of the MCR is set to a 1, 
this bit is equivalent to RTS in the MCR. 

Bit 5: This bit is the complement of the Data Set Ready 
(DSR) input. If bit 4 of the MCR is set to a 1 , this bit is 
equivalent to DTR in the MCR. 

Bit 6: This bit is the complement of the Ring Indicator 
(Rl) input. If bit 4 of the MCR is set to a 1, this bit is 
equivalent to OUT 1 in the MCR. 

Bit 7: This bit is the complement of the Received Line 
Signal Detect (RLSD) input. If bit 4 of the MCR is set to 
a 1, this bit is equivalent to OUT 2 of the MCR. 
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INS8060 Single-Chip S-Bit N-Channel 
Microprocessor (SC/MP Family) 

General Description 


The INS8060 is the N-channel version of National’s 
SC/MP family (an acronym for Simple, Cost-effective 
Microprocessor). This family consists of single-chip, 
8-bit microprocessors packaged in standard 40-pin 
dual-in-line packages. N-channel, silicon gate, deple- 
tion mode standard-process technology gives the 
INS8060 high performance, high reliability, and high 
producibility. 

The INS806P is intended for use in general-purpose 
applications where cost per function is the most 
significant criterion. But cost efficiency is only a part 
of the lNS8060’s story. It goes on to include a variety 
of useful functions that are not even provided by 
some of the expensive microprocessors, like self- 
contained timing circuitry, 16-bit (65k) addressing 
capability, serial or parallel data-transfer capability 
and common memory/peripheral instructions. The 
built-in features in conjunction with the low initial 
cost describe what the INS8060 really is — a micro- 
processor specifically designed to provide the 
simplest and most efficient solution to many 
application requirements. 


Features 

■ Simple interfacing 

• Bidirectional TRI-STATE® 8-bit data bus 

• TTL-compatible input/output interface 


■ Silicon-gate N-channel ion-implant process 

■ Direct Memory Access (DMA) and multiprocessor 
capabilities 

• Handshake bus-access control on chip 

■ Simplified programming 

• Multiple addressing modes — program- 
counter-relative, immediate data, indexed, 
auto-indexed, and implied 

■ Direct control output 

• Three user-accessible control-flag outputs 

■ Simple I/O hardware 

• Separate serial-data input and output ports 

• Two sense inputs 

• Direct interfacing to standard memory parts 

■ Simple timing hardware 

• On-chip clock generator 

■ Interface flexibility 

• Capability to interface with memories or peri- 
pherals of any speed 

■ Large system capability 

• Address capability to 65k bytes of memory 

■ Simplified power requirements 

• Single 5-volt supply 

• Low power 

■ Low Cost 

• Plastic package 


Block and Connection Diagrams 
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NRDS 
NENIN 
NENOUT 
NBREQ 
NHOLD 
NRST 
CONT 
DB7 
DB6 
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SENSE B 
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VCC 
' NADS 
XOUT 
XIN 
AD11 
' AD10 
ADOS 
ADOS 
AD07 
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' ADOO 
' SIN 

■ SOUT 

■ FLAG 2 
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INS8060 Pin Configuration 
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Functional Description 


The INS8060 is a self-contained general-purpose' 
microprocessor designed for ease of implementation 
in stand-alone, DMA (Direct Memory Access), and 
multiprocessor applications. Communications 
between the 1NS8060 and external memory/ 
peripheral devices are effected via a 12-bit dedicated 
address bus and an 8-bit bidirectional data bus. 
During the address interval of each input/output 
cycle, the INS8060 employs both busses to provide a 
16-bit address output: the 12 least significant 
address bits are sent out over the 12-bit address bus 
and the 4 most significant address bits (DB3-DB0) 
are sent out over the 8-bit data bus along with 4 


status bits (DB7- DB4). Separate strobe outputs from 
the INS8060 (NADS, NWDS, NRDS) indicate when 
valid address information is present on the two 
busses, and when valid input/output memory or 
peripheral data are present on the 8-bit bus. To 
further extend application flexibility serial data 
input/output ports are also provided so that serial 
data transfers can be effected under program 
control. The remaining input/output signals shown in 
figure 1 are dedicated to general-purpose control and 
status functions, including initialization, bus 
management, microprocessor halt, interrupt request, 
input/output cycle extension, and user-specified 
hardware/software interface functions. A detailed 
description of each input/output signal is provided in 
table 1. 


OUTPUT ADDRESS 
(HIGH) 



PROGRAM COUNTER 
(HIGH) 


POINTER REGISTER 1 
(HIGH) 


POINTER REGISTER 2 
(HIGH) 


POINTER REGISTER 3 
(HIGH) 


PROGRAM COUNTER 
(lOW) 


POINTER REGISTER 1 
(LOW) 


POINTER REGISTER 2 
(LOW) 


POINTER REGISTER 3 
(LOW) 




4 8IT 

INCREMENTER 


OSCILLATOR 

AMO 

TIMING GEN 


BUS TRANSfER 
AND SHIFT 


INSTRUCTION 

DECODE 

AND 


GATING ANO 

( FUNCTION 
CONTROL 


l.'O STATUS 
<4 BITS) . 


: INSTRUCTION | 

REGISTER I 



SENSE A/ 
INTERRUPT 


<jEI FLAG 0 

<*2i1 flag 1 

<*121 FLAG 2 


FIGURE 1. INS8060 Detailed Block Diagram 
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TABLE 1. Input/Output Signal Description 


Signal 

Mnemonic ^ 

Functional Name 

Description 

NRST 

Reset Input 

Set high for normal operation. When set low, aborts in-process 
operations. When returned high, internal control circuit zeroes 
all programmer-accessible registers; then, first instruction is 
fetched from memory location 0001 16- 

CONT 

Continue Input 

When set high, enables normal execution of program stored in 
external memory. When set low, the INS8060 operation is 
suspended (after com'pletion of current instruction) without loss of 
internal status. 

NBREQ 

Bus Request Input/Output 

Associated with the INS8060 internal allocation logic for system 
bus. Can be used as bus request output or bus busy input. Requires 
external load resistor to Vcq. 

NENIN 

Enable Input 

] 

Associated with the INS8060 internal allocation logic for system 
bus. When set low, the INS8060 is granted access to system busses. 

When set high, places the INS8060's bus pins in high-impedance 
• (TRI-STATE®) mode. 

NENOUT 

Enable Output 

Associated with INS8060 internal allocation logic for system bus. 

Set low when NENIN is low and the INS8060 is not using system 
busses (NBREQ-high). Set high at all other times. 

NADS 

Address Strobe Output 

Active-low strobe. While low, indicates that valid address and 
status output are present on system busses. 

NRDS 

Read Strobe Output 

Active-low strobe. On trailing edge, data are input to the INS8060 
from 8-bit bidirectional data bus. Fligh-impedance (TRI-STATE®) 
output when input/output cycle is not in progress. 

NWDS 

Write Strobe Output 

Active-low strobe. While low, indicates that valid output data are 
present on 8-bit bidirectional data bus. High-impedance (TRI- 
STATE®) output when input/output cycle not in progress. 

NHOLD 

Input/Output Cycle Extend 
Input 

When set low prior to trailing edge of NRDS or NWDS strobe, 
stretches strobe to extend input/output cycle; that is, strobe is 
held low until NHOLD signal is returned high. 

SENSE A 

Sense/Interrupt Request 

Input 

Serves as interrupt request input when the INS8060 internal IE 
(Interrupt Enable) flag is set. When IE flag is reset, serves as user- 
designated sense condition input. Sense condition testing is 
effected by copying status register to accumulator. 

SENSE B 

Sense Input 

User-designated sense-condition input. Sense-condition testing is 
effected by copying status register to accumulator. 

SIN 

Serial Input to E Register 

Under software control, data on this line are right-shifted into E 
register by execution of SIO instruction. 

SOUT 

Serial Output from E 

Register 

Under software control, data are right-shifted onto this line from 

E register by execution of SIO instruction. Each data bit remains 
latched until execution of next SIO instruction. 

FLAGS 

0, 1, 2 

Flag Outputs 

User-designated general-purpose flag outputs of status register. 

Under program control, flags can be set and reset by copying 
accumulator to status register. 

ADOO- 

AD11 

Address Bit 00 through 

Address Bit 1 1 

Twelve TRI-STATE® address output lines. The 1NS8060 outputs 

12 least significant address bits on this bus when NADS strobe is 
low. Address bits are then held valid until trailing edge of read 
(NRDS) or write (NWDS) strobes. After trailing edge of NRDS or 

NWDS strobe, bus is set to high-impedance (TRI-STATE®) mode 
until next NADS strobe. 

NOTE: 

The 8-bit bidirectional data bus is set to the high-impedance (TRI-STATE®) mode except when it is actually in use 
by the INS8060 (NADS, NRDS, or NWDS low). During the addressing interval of each input/output cycle (NADS 
low), the INS8060 provides address and status outputs over the bus; during the ensuing data-transfer interval (NRDS 
or NWDS low), 8-bit input or output data bytes are routed over the bus. 
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TABLET. Input/Output Signal Description (Continued) 

Signal Mnemonic/ 

Pin Designation 

Output at NADS Time 

Input at 
NRDS Time 

Output at 

NWDS Time 

Functional Name 

Description 

DBO 

Address Bit 1 2 

Fourth most significant bit of 16 bit 



/ 




address. 





DB1 

Address Bit 13 

Third most significant bit of 16-bit 







address. 





DB2 

Address Bit 14 

Second most significant bit of 16-bit 







address. 

Input 

data 

Outpu 

t data 

DB3 

Address Bit 15 

Most significant bit of 16-bit address. 

are expected 

are valid 

DB4 

R-Flag 

When high, data input cycle is start- 

on the eight 

on the eight 



ing; when low, data output cycle is 

(DB0-DB7) 

(DB0-DB7) 



starting. 

lines. 


lines. 


DBS 

l-Flag 

When high, first byte of instruction 







is being fetched. 





DB6 

D-Ftag 

When high, indicates delay cycle is 







starting; that is. second byte of DLY 







instruction is being fetched. 

L _.. 





DB7 

H-Flag 

When high, indicates that Halt 

Note: 

The DBO through DB7 



Instruction has been executed. (In 

(AD12-HFLG) lines are a 



some system configurations, the H- 

high-impedance (open circuit) 



Flag output is latched. and, in 

load when the INS8060does 



conjunction with the CONTinue 

not have access to the 



input, provides a programmed halt.) 

input/output bus. 



DRIVERS AND RECEIVERS 

Equivalent circuits for the INS8060 drivers and 
receivers are shown beiow. Ali inputs have static 
charge protection circuits consisting of an RC filter 
and voltage clamp. These devices still should be 
handled with care, as the protection circuits can be 
destroyed by excessive static charge. 


RECEIVER 


NRST 
CONT 

SIN O — IP 

SENA I ^ -T- 

SEN B ; I 

I ^ GNO 



j-^NWDS 
NRDS 


r^NENOUT 
^^FLGO-2 


NBREQ1IP>- 


J 

HI 

{EHE 

HI 

GND 

( 

HVCC 



AOORO-11 


GND 


-C!>X0UT 


0 = input 1 'iv 

PROTECTION = 

GNO 

INS8060 Driver and Receiver Equivalent Circuits 


TIMING COJ4TROL 

All necessary timing signais are provided by a three- 
stage inverter ring oscillator contained on the 
INS8060 chip. Two control pins, XIN and XOUT, 
permit the frequency of the oscillator to be controlled 
by any of the following methods: 

1. Leave the XOUT pin unterminated and drive the 
XIN pin with an externally generated TTL clock 
that conforms to the parameters shown in figure 
2A. For this method, the frequency of the 
oscillator is equal to the frequency of the external 
clock input. 

2. Connect a resistor-capacitor feedback network 
between the XIN and XOUT pins and GND as 
shown in figure 2B. 

3. Connect a crystal with low-pass filter network 
between the XIN and XOUT pins and GND as 
shown in figure 2C (for above 1 megahertz) or 
figure 2D (for 1 megahertz or below). For this 
method, the frequency of the oscillator is equal to 
the resonant frequency of the crystal and the low- 
pass filter prevents unwanted harmonic oscilla- 
tions. 

In addition to illustrating appropriate frequency- 
control networks for the on-chip oscillator, figures 2A 
through 2D also show how an optional driver may be 
used to derive a system clock from the oscllator 
signal present at the XOUT pin. 

In the discussions that follow, instruction execution 
and input/output timing are described in terms of 
microcycles. , 
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The time interval of a microcycle is four times the period of the oscillator; that is: 
period of one microcycle = 2Tc 

Tc = 2(^) = 2(-l-) = 2(^) 

'osc Ves 'XIN 

where: 

Tc = time period for two cycles of on-chip or external oscillator 
W = frequency on on-chip oscillator 

fres = resonant frequency of crystal connected between XIN and XOUT pins 
^xiN = frequency of external clock applied to XIN pin 
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B. Resistor-Capacitor Feedback Network 
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FIGURE 2. Frequency Control Networks for On-Chip Oscillator 
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COP410L Single-Chip 
N-Channel Microcontroller 

General Description 

The COP410L Single-Chip N-Chann^i Microcontroile'' 
is a member of the Control Oriented Processor (COP) 
family, fabricated using N-channel, silicon gate MOS 
technology. It tis a complete microcomputer 
containing all system tim.ing, internal logic, ROM, 
RAM and I/O necessary to implement dedicated 
control functions in a variety of applications. 
Features include single supply operation, a variety of 
output configuration options, with an instruction set, 
internal architecture and I/O scheme designed to 
facilitate keyboard input, display output and BCD 
data manipulation. It is an appropriate choice for use 
in numerous human interface control erivironments. 
Standard test procedures and reliable high-density 
fabrication techniques provide the medium to large 
volume customers with a customized Control 
Oriented processor at a low end-product cost. 
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Features 

■ Low cost 

■ Powerful instruction set 

■ 512x8 ROM. 32x4 RAM 

■ 19, l./O lines 

■ Two-ievei subroutine stack 

■ I6us instruction time 

■ Single wide-range supply (4.5 -9.5V) 

■ Low current drain (6 mA max) 

■ intetnai binary counter register with serial I/O 
capability 

■ General purpose and TRI-STATE" outputs 

■ LSTTL/CMOS compatible in and out 

■ Direct drive of LED digit and segment lines 

■ Software/hardware compatible with other 
members of COP400 family 

■ Extended temperature range device available 
( -40“C to -i-85“C) 


COP410L Block Diagram 
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Connection Diagrams 
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Functionai Characteristics 

Oscillator 

There are four basic clock oscillator configurations: 

a. Ceramic Resonator Controlled Oscillator. 

b. External Oscillator. 

c. RC Controlled Oscillator. 

d. Externally Synchronized Oscillator. 

I/O Options 

COP outputs have the following optional configura- 
tions; 

a. Standard — an active device to ground in con- 
junction with a pull-up to Vcc> compatible with 
LSTTL and CMOS input requirements. 


b. Open-Drain — an active device to ground only, 
allowing external pull-up as required by the user’s 
application. 

c. Push-Pull — an active device to ground in con- 
junction with a pull-up paralleled by an active 
device to Vqq. This configuration has been 
provided to allow for fast rise and fall times when 
driving capacitive loads. 

. d. LED Direct Segment Drive — an active device to 
ground and to Vcc. meeting the typical current 
sourcing requirements of the segments of an LED 
display. 

e. LED Direct Digit Drive — a high-current device to 
ground, meeting the current sinking needs of a 
small LED digit. 

f. TRI-STATE® Push-Pull — an active device to 
ground and Vqc intended to meet the require- 
ments associated with connection of these 
outputs to a data bus shared by other bus drivers. 

CKO Pin Options 

In a resonator controlled oscillator system, CKO is 
used as an output to the resonator network. As an 
option CKO can be a general purpose input. As 
another option, CKO can be a RAM power supply pin 
(Vr), allowing its connection to a standby/backup 
power supply to maintain the integrity of RAM data 
with minimum power drain (1.5 mA maximum at 
3.3 V). 


COP410L Instruction Set 


Add with Carry, Skip on 
Carry 

Add A to RAM 

Add Immediate, Skip on 
Carry (y#0) 

Clear A 

Ones complement of A 
to A 

No Operation 
Reset C 
Set C 

Exclusive-OR A with 
RAM 


JID 

Jump Indirect 

5 


JMP 

Jump 



JP 

ICQp 

Jump within Page 



JOHr 

Jump to Subroutine 

Page 

LU 

O 

CAB 

JSR 

Jump to Subroutine 

5cF) 
(T Z 
liJO 

LL — 

CBA 

BET 

Return from Subroutine | 

LBI 

RETSK 

Return from Subroutine, 
then Skip 

tree 

LEI 


Copy Q to RAM, A / 

r Load RAM into A, 
Exclusive-OR Br with r 

Load Q Indirect 
n Reset RAM Bjt n 
n Set RAM Bit n 

y Store Memory Immediate 
and Increment Bd 

r Exchange RAM with A, 
Exclusive-OR Br with r 

r,d Exchange A with RAM 
pointed to directly by r,d 
r Exchange RAM with A 
and Decrement Bd, 
Exclusive-OR Br with r 

r Exchange RAM with A 
and Increment Bd, 
Exclusive-OR Br with r 


Copy A to Bd 
Copy Bd to A 

r.d Load B Immediate with 
r.d 

y Load EN Immediate 
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SKE 

Skip if A Equals RAM 
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SKGZ 

Skip if G is Zero 
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(all 4 bits) 

CO 
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SKGBZ h 

Skip if G Bit is Zero 

h- 

SKMBZ n 

Skip if RAM Bit is Zero 
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ING 

Input G ports to A 
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Input L Ports to RAM, A 
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Output Bd to D Output 
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Output RAM to G Ports 
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XAS 

Exchange A with SIO 
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COP411L Single-Chip 
N-Channel Microcontroller 

General Description 

The COP41 1 L Single-Criip N Channei Microcontroller 
is the smallest and lowest-cost member ot the 
Control Oriented Piocessor (COP) farnily, fabricated 
using N-channel, silicon gate MOS technology It is a 
complete microcomputer containing all system 
timing, internal logic ROM, RAM and I/O necessaiy 
to implement dedicated control functions m a variety 
of applications Features include single supply 
operation, a variety ot output configuration options, 
with an instruction set, internal architecture and I/O 
scheme designed to facilitate keyboard input, 
display output and BCD data manipulation. It is an 
appropriate choice for use m numerous human 
interface control environruents. Standard test 
procedures and reliable high-density fabrication 
techniques provide the medium to large volumie 
customers with a customized Control Oriented 
processor at a low end-product cost. 


ADVANCE INFORMATION 
SEPTEMBER 1978 


Features 

■ Lowest cost) 

■ Narrow, 20-pin dual-in-line package 

■ Powerful instruction set 

■ 512x8 ROM, 32x4 RAM 

■ 16 I/O lines 

• Two-level subroutine stack 

■ 16^5 instruction time 

■ Single wide-range supply (4.5 -9.5V) 

■ Low current drain (6mA max) 

■ Internal binary counter register with serial I/O 
capability 

■ General purpose and TRI-STATE" outputs 

■ LSTTL/CMOS compatible in and out 

■ LED direct drive outputs 

■ Software/hardware compatible with other 
members of COP400 family 

■ Extended temperature range device available 
( - 40 X to -f85°C) 
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Connection Diagram 
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Functionai Characteristics 

Oscillator 

There are two basic clock oscillator configurations: 

a. External Oscillator. 

b. RC Controlled Oscillator. 


b. Open-Drain — an active device to ground only, 
allowing external pull-up as required. by the user’s 
application. 

c. Push-Pull — an active device to ground in con- 
junction with a pull-up paralleled by an active 
device to Vqq. This configuration has been 
provided to allow for fast rise and fall times when 
driving capacitive loads. 

d. LED Direct Segment Drive — an active device to 
ground and to Vcc- meeting the typical current 
sourcing requirements of the segments of an LED 
display. 

e. LED Direct Digit Drive — a high-current device to 
ground, meeting the current sinking needs of a 
small LED digit. 

f. TRI-STATE® Push-Pull — an active device to 
ground and Vqc intended to meet the require- 
ments associated with connection of these 
outputs to a data bus shared by other bus drivers. 


I/O Options 

COP outputs have the following optional configura- 
tions: 

a. Standard — an active device to ground in con- 
junction with a pull-up to Vcc. compatible with 
LSTTL and CMOS input requirements. 


COP411L Instruction Set 


Add with Carry, Skip on 
Carry 

Add A to RAM 

Add Immediate, Skip on 

Carry (yi^O) 

Clear A 

Ones complement of A 
to A 

No Operation 
Reset C 
Set C 

Exclusive-OR A with 
RAM 


Jump Indirect 
Jump 

Jump within Page 

Jump to Subroutine 
Page 

Jump to Subroutine 
Return from Subroutine 

Return from Subroutine, 
then Skip 
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£o LBI 
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Copy Q to RAM, A 

r Load RAM into A, 
Exclusive-OR Br with r 

Load Q Indirect 
n Reset RAM Bit n 
n Set RAM Bit n 

y Store Memory Immediate 
and Increment Bd 

r Exchange RAM with A, 
Exclusive-OR Br with r 

r,d Exchange A with RAM 
pointed to directly by r,d 

r Exchange RAM with A 
and Decrement Bd, 
Exclusive-OR Br with r 
r Exchange RAM with A 
and Increment Bd, 
Exclusive-OR Br with r 


Copy A to Bd 
Copy Bd to A 

r,d Load B Immediate with 
r,d 

y Load EN Immediate 
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ADVANCE INFORMATION 
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COP420UCOP421 L Single-Chip 
N-Channel Microcontrollers 

General Description 

The COP420L and COP421L Single-Chip N-Channel 
Microcontrollers are members of the Control 
Oriented Processor (COP) family, fabricated using 
N-channel, silicon gate MOS technology. They are 
complete microcomputers containing all system 
timing, internal logic, ROM, RAM and I/O necessary 
to implement dedicated control functions in a variety 
of applications. Features include singie supply 
operation, a variety of output configuration options, 
with an instruction set, internal architecture and I/O 
scheme designed to facilitate keyboard input, 
display output and BCD data manipulation. The 
COP421L is identical to the COP420L, except with 19 
I/O lines instead of 23. They are an appropriate 
choice for use in numerous human interface control 
environments. Standard test procedures and reliable 
high-density fabrication techniques provide the 
medium to large volume customers with a 
customized Control Oriented processor at a low end- 
product cost. 

COP420L/421L Block Diagram 

Vcc GNO 


Features 

■ Low cost 

■ Powerful instruction set 

■ 1kx8 ROM, 64x4 RAM 

■ 23 I/O lines (COP420L) 

■ True vectored interrupt, plus restart 

■ Three-level subroutine stack 

■ 16^5 rnstruction time 

■ Singie wide-range supply (4.5- 9.5V) 

■ Low current drain (8mA max) 

■ Internal time-base counter for real-time 
processing 

■ Internal binary counter register with serial I/O 
capability 

■ General purpose and TRI-STATE® outputs 

■ LS TTL/CMOS compatible in and out 

■ Direct drive of LED digit and segment lines 

■ Software/hardware compatible with other 
members of COP400 family 

■ Extended temperature range device available 
(-40°Cto -i-85“C) 
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Connection Diagrams 


GND-r- 

1 

28 

—DO 

GND 

1 

24 

CKO 

2 

27 

— D1 

CKO 

2 

23 

CKI 

3 

26 

02 

CKI 

3 

22 

RESFf — 

4 

25 

03 

RESET — 

4 

21 

L7 

5 

24 

G3 

L7 

5 

20 

L6 

6 

23 

G2 

L6 

6 COP421L 

19 

L5 

7 

22 

— G1 

L5 

7 

18 

L4 


21 

—GO 

L4 

a 

17 

tN1 

g 

20 

— IK3 

Vcc 

9 

16 

(N2 

10 

19 

INQ 

L3 

10 

IS 

Vcc— 

11 

18 

SK 

L2 

11 

14 

L3 — 

12 

17 

SO 

11 

12 

13 

L2 

13 

16 

SI 



1 

LI 

14 

15 

LO 





Functionai Characteristics 

Oscillator 

There are four basic clock oscillator configurations: 

a. Crystal Controller Oscillator. 

b. External Oscillator. 

c. RC Controlled Oscillator. 

d. Externally Synchronized Oscillator. 

I/O Options 

COP outputs have the following optional configura- 
tions: 

a. Standard — an active device to ground in con- 
junction with a pull-up to Vcc. compatible with 
LSTTL and CMOS input requirements. 

COP420L/421L Instruction Set 


b. Open-Drain — an active device to ground only, 
allowing external pull-up as required by the user’s 
application. 

c. Push-Pull — an active device to ground in con- 
junction with a pull-up paralleled by an active 
device to Vcc- This configuration , has been 
provided to allow for fast rise and fall times when 
driving capacitive loads. 

d. LED Direct Segment Drive — an active device to 
ground and to Vcc, meeting the typical current 
sourcing requirements of the segments of an LEO 
display. 

e. LED Direct Digit Drive — a high-current device to 
ground, meeting the current sinking needs of a 
small LED digit. 

f. TRI-STATE® Push-Puil — an active device to 
ground and Vcc intended to meet the require- 
ments associated with connection of these 
outputs to a data bus shared by other bus drivers. 

CKO Pin Options 

In a crystal controlled oscillator system, CKO is used 
as an output to the crystal network. As an option 
CKO can be a general purpose input. As another 
option, CKO can be a RAM power supply pin (Vr), 
allowing its connection to a standby/backup power 
supply to maintain the integrity of RAM data with 
minimupn power drain (3mA maximum at 3.3V). 
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CMOS Microcontrollers 
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SEPTEMBER 1978 


General Description 

The COP420C and COP421C Single-Chip CMOS 
Microcontrollers are members of the Control 
Oriented Processor (COP) family, fabricated using 
Complementary MOS technology. They are complete 
microcomputers containing all system timing, 
internal logic, ROM, RAM and I/O necessary to 
implement dedicated control functions in a variety of 
applications. Features include single supply 
operation, a variety of output configuration options, 
with an instruction set, internal architecture and I/O 
scheme designed to facilitate keyboard input, 
display output and BCD data manipulation. The 
COP421C is identical to the COP420C, except with 19 
I/O lines instead of 23. They are an appropriate 
choice for use in numerous human interface control 
environments. Standard test procedures and reliable 
high-density fabrication techniques provide the 
medium to large volume customers with a 
customized Control Oriented processor at a low end- 
product cost. 


Features 

■ Lowest power dissipation (65^^W) 

■ Full Military temperature range ( - SS'C to 
-H25‘’C) 

■ Powerful instruction set 

■ 1kx8 ROM, 64x4 RAM 

■ 23 I/O lines (COP420C) 

■ True vectored interrupt, plus restart 

■ Three-level subroutine stack 

■ 16ms instruction time, plus software selectable 
oscillators 

■ Single supply operation (2.4 -6.3V) 

■ Internal time-base counter for real-time 
processing 

■ Internal binary counter register with serial I/O 
capability 

■ General purpose and TRI-STATE® outputs 

■ TTL/CMOS compatible in and out 

■ LED direct drive outputs 

■ MICROBUS™ compatible 

■ Software/hardware compatible with other 
members of COP400 family 


COP420C/421C Block Diagram 


Vcc GND CKI CKO 



IN3 IN2 IN) INo I, 1.5 Ij L« L3 LJ 1 ) 1.0 
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Connection Diagrams 




Functionai Characteristics 

Oscillator 

There are four basic clock oscillator configurations: 

a. Crystal Controlled Oscillator. 

b. External Oscillator. 

c. RC Controlled Oscillator. 

d. Externally Synchronized Oscillator. 

Optionally, the user may connect a 32kHz watch 
crystal to CKO/CKI, and a le^s RC combination to 
G3; he may then software-select between the RC 
oscillator for faster processing, or the crystal for 
minimum current drain (25 mA) while maintaining a 
real-time clock. 

I/O Options 

COP outputs have the following optional configura- 
tions: 


a. Standard — an active device to ground in con- 
junctipn with an active device to Vcc. compatible 
with LSTTL and CMOS input requirements. 

b. Open-Drain — an active device to ground only, 
allowing external pull-up as required by the user's 
application. 

c. LED Direct Drive — an active device to ground and 
to Vqq, meeting the typical current sourcing 
requirements of the segments of an LED display. 
The sourcing device is clamped to limit current 
flow. 

d. TRI-STATE® Push-Pult — an active device to 
ground and Vcc intended to meet the require- 
ments associated with the MICROBUS™ option. 
These outputs are TRI-STATE® outputs, allowing 
for connection of these outputs to a data bus 
shared by other bus drivers. 

CKO Pin Options 

In a crystal controlled oscillator system, CKO is used 
as an output to the crystal network. As an option 
CKO can be a general purpose input, read into bit 2 of 
A (accumulator) upon execution of an INIL 
instruction. 

Power Drain 

When operating at a 16fiS instruction cycle, the 420C 
will draw GOO^A at 5V. When operating at minimum 
speed/power (e.g., from a 32 kHz watch crystal), 
current drain is 25fiA at 2.4V (50fiA at 5V), and the 
instruction cycle is 244 /iS. 


COP420C/421C Instruction Set 



ASC 

Add with Carry, Skip on 


CAMQ 


Copy A, RAM to Q 

CO 

z 

SKC 

Skip is C is True 



Carry 


COMA 


Copy Q to RAM. A 

c 

SKE 

Skip if A Equals RAM 

C/3 

2 

ADD 

Add A to RAM 


LD 

r 

Load RAM Into A, 

o 

ID 

SKGZ 

Skip it G is Zero 

ADT 

Add Ten to A 

CO 



Exclusive-OR Br with r 

£r 


(all 4 bits) 

o 

AISC y 

Add Immediate, Skip on 

z 

o 

LDD 

r,d 

Load A with RAM 

CO 

SKGBZ n 

Skip if G Bit is Zero 

O 


Carry (y#0) 

I — 

o 

z> 



pointed to directly by r,d 


SKMBZ n 

Skip it RAM Bit is Zero 

tr 

CASC 

Complement and Add 

LQID 


Load Q Indirect 

lU 

SKT 

Skip on Timer 

S 


with Carry, Skip on Carry 


RMB 


Reset RAM Bit n 

H 








o 

CLRA 

Clear A 

z 

SMB 

n 

Set RAM Bit n 

CO 

z 

ING 

Input G ports to A 


COMP 

Ones complement of A 

LU 

o 

STM 

y 

Store Memory Immediate 

o 

ININ 

Input IN Inputs to A 

5 



z 

LU 

CO 



and Increment Bd 

o 

INIL 

Input IL Latches to A 

I 

P- 

NOP 

No Operation 

X 

r 

Exchange RAM with A, 

cr 

INL 

Input L Ports to RAM, A 

. cc 
< 

RC 

Reset C 

LL 

LU 



Exclusive-OR Br with r 

CO 

z 

OBD 

Output Bd to D Output 


SC 

XOR 

Set C 

Exclusive-OR A with 

> 

cc 

XAD 

r,d 

Exchange A with RAM 
pointed to directly by r,d 

f- 

3 

OGI y 

Output to G Ports 
Immediate 



RAM 

LU 

5 

XDS 

r 

Exchange RAM with A 
and Decrement Bd, 
Exclusive-OR Br with r 

H 

.3 

OMG- 

Output RAM to G Ports 


JID 

Jump Indirect 



H 

XAS 

Exchange A with SIO 


JMP 

Jump 


XIS 

r 

Exchange RAM with A . 

a 



o 









cc 

JP 

Jump within Page 




Exclusive-OR Br with r 





JSRP 

Jump to Subroutine 









LU 

O 







8q 


Page 

CAB 


Copy A to Bd 





JSR 

Jump to Subroutine 

5 w 

ocz 

ujO 

CBA 


Copy Bd to A 




CC CO 

RET 

Return from Subroutine 

LBI 

r,d 

Load B Immediate with 




LU •- 
LL 0? 

RETSK 

Return from Subroutine, 




r,d 




Z ” 


then Skip 

cr IT 

LEI 

y 

Load EN Immediate 




< 

CO 



LUH 

XABR 


Exchange A with Br 




t- 



coz 

o 

LU 

CE 
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COP400-PDS Product Development System 


General Description 

Finally, a single development tool which supports 
microcontroller development activities through every 
phase from concept to production. The COP400 
Product Development System is built around a 
powerful 16-bit microcomputer to allow rapid 
execution of sophisticated, efficient utilities. The 
system meets the total product development need. 
An editor and assembler are provided to handle 
source code entry, conversion to object cods and 
maintenance of documentation. The emulator card 
attachment allows object code to be executed under 
the careful control of the COPMONITOR debug 
utility. A cable can be connected from the PDS to the 
final product; in this mode, the full power and versa- 
tility of the PDS is extended to the product-to-be 
during its research and development phase. When a 
program is complete and ready to be committed to 
production, the PDS generates a transmittal disk 
that NSC will use to assure accurate masking of the 
final components. The usefulness of the PDS does 
not end there: a fixture is available for the incoming 
functional test of the ROM programmed COP400 
devices. Thus, the COP400-PDS actively supports 
every step of a microcontroller product. development 
activity. 


Features 

■ Supports the entire COP400 microcontroller 
family 

■ A total concept-to-production tool 

■ Low cost 

■ 32k bytes R/W memory 

■ 12k bytes PROM (firmware) 

■ Disk-based 

■ Macroassembler 

» RS-232 and current loop peripheral interfaces 

■ Automatic baud rate selection (110-9600) 

■ Comprehensive in-circuit emulation (ICE), with 
single-step, breakpoint & trace 

■ Functional test module for incoming inspection 

■ ROM pattern transmission by disk 


System Diagram 
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COP400 Product 
Development System 

FIRMWARE (ROM) 

Executive 

• Entered on a power-up or initialization. 

• Provides for system definition. 

• Allows loading and executing disk based 
programs by file name. 

Diagnostics 

• Memory address, bit and word test. 

• CPU operation. 

• Disk read test. 

• Diagnostics are called by pressing diag. button on 
front panel. 

SOFTWARE (Disk) 

File Manager 

• Create and delete disk files. 

• Control file directory. 

• Protect disk files. 

• Pack disk files. 

• Copy disk to disk. 

DSKIT 

• Initialize disk. 

• Disk read/write diagnostic. 

COP Monitor 

• In-circuit emulator (ICE). 

• Software breakpoints. 

• External hardware breakpoint (2 lines). 

• Lists user specified registers when selected 
breakpoint is detected. 

• Real-time trace operation displays 256 address 
sequences. Synchronization may be pre, post or 
center and may be software or external event 
initiated. 

• Mnemonic modification of object code. 

• Single step. 

• Step-list-restart. 

• PROM programmer is built into the COP400-PDS 
front panel. 

• UV erasable PROMs (MM5204Q). 

• Single supply bipolar PROMs (DM74S296). 

Editor 

• Read text from disk or terminal. 

• Display text on terminal. 

• Write edited text to disk or printer. 

• Generate source code for assemblers. 

• Extensive word processing functions. 

• Edit source files larger than the edit buffer. 

Macro Assembler 

• Macro generation capabilities. 

• Listing controls. 

• Conditional assembly operators. 

• Wide variety of directives. 


• Diagnostic messages that include error position 
in source line. 

• MASKTRAN creates a disk file for transmission of 
customer ROM patterns and device I/O options to 
National Semiconductor. 

PERIPHERALS 

• The COP400-PDS will interface to a wide range of 
peripheral devices. 

• Both RS-232 and current loop ports are provided. 

• Console interface.. 

• Printer interface (RS-232 serial). 

• Emulator card for in-circuit emulation. 

• Functional test module for incoming inspection. 

SYSTEM COMPONENTS 
COP400PDS 

• Host microprocessor. 

• 32k byte R/W memory. 

• Single disk drive. 

• System power supply. 

• 12k byte ROM (all firmware described). 

• Emulator cable. 

• External connectors (3). 

• Two master diskettes (all software described). 

• Operator’s Manual. 

• PROM programmer. 

Emulator Card 

An emulator card is ordered separately for each of 
the COPS family of devices to be used. The emulator 
card allows real-time emulation in your applications 
circuitry using PROM memory or the development 
system R/W memory for program storage. 

• PC assembly with the appropriate COP400 
ROMIess device and its support circuitry. 

• Sockets for UV erasable or fusible link PROMs. 

• In-circuit emulation cable with emulated COP 
device plug. 

• The emulator card is shipped assembled and 
tested. 

Video Display Teiininal 

The video display unit operates at baud rates from 
110 to 9600. It provides keyboard input and video 
output for source program entry and editing, and 
system software operation. 


Ordering Information 

U.S. Version (60 Hz, 120V;^-). 

Part Number COP400 PDS. 

European Version (50 Hz, 220 V^c,)- 
Part Number COP400 PDSE 

• Video display terminal: 

Part Number COP400-842 

• COP420 emulator board; 

Part Numbei COP400-E02 

• Master oiskettes. 

Part Number COP400-D01. 

• Operator’s Manual; 

Publication Number 420305548-001 

• Incomir'ig inspection test unit Part number 
COP400'T0 i Available March 1979. 
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Specifications 

Ror 

402 1 

iAIess Dev 

402M 

'ices 

404L 

41 OL 

411L 

1 

Single 

420L 

i-Chip Mil 
420C 



crocontrollers 
421 1 421 L 

1 421C 

1 440 

1 444L 

M 

E 

M 

0 

R 

Y 

.ROM X 8 

up to 

1024 ext. 

up to 
2048 
ext. 

512 

1024 

1024 

2048 

RAM X 4 

64 

128 

32* 

64* 

64* 

128* 

1 

N 

P 

U 

T 

S 

0 

u 

T 

P 

u 

T 

S 

Inputs 

4 

0 

4 

0 

8 

4 

Bidirectional TRI-STATE™ I/O 

8 

8 

8 

8 

8 

Bidirectional I/O 

4 

4 

3 

4 

4 

8 

4 

Outputs 

4 

4 

2 

A \ 

4 

8 

4 

Serial I/O and External Event Counter 

Yes 

Yes 

Yes 

Yes 

Yes 

G 

E 

N 

E 

R 

A 

L 

Interrupt 

Yes 

No 

Yes 

No 

Yes 

1 

No 

Yes 

Stack Levels 

3 

2 

3 

3 

3 

MICROBUS™ Option 

No 

Yes 

No 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Instruction Cycle (ps) 

4 

16 

16 

4 

16 

4 

16 

4 

16 


Supply Voltage 

4.5-6.3 

4.5-9.5 

4.5-9.5 

4.5-6.3 

4.5-9.5 

2.4-6.3 

4.5-6.3 

4.5-9.5 

2.4-6.3 

4.5-6.3 

4.5-9.5 

Supply Current (mA) 

28 

14 

5 

B 

7 

** 

25 

7 

*• 

35 

11 

Package Size (pins) 

40 

24 

20 

28 

24 

40 

28 


*RAM keep-alive option (except 420C/421C) "‘Fast 600uA. Slf)w 2^uA Fiinon- n,,A 
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COP402/COP402M ROMIess N-Channel Microcontrollers 


General Description 


The COP402 and COP402M ROMIess Microcontrol- 
lers are members of the Control Oriented Processor 
(COP) family, fabricated using N-channel siiicon gate 
MOS technology. Each part contains CPU, RAM and 
I/O, and is identical to a COP420 device, except the 
ROM has been removed; pins have been added to 
output the ROM address and to input ROM data. In a 
system, the COP402«or 402M will perform exactly as 
the COP420; this important benefit facilitates 
development and debug of a COP420 program prior 
to masking the final part. These devices are also 
appropriate in low volume applications, or when the 
program may require changing. The COP402M is 
identical to the COP402, except the MICROBUS™ 
interface option has been implemented. 

The COP402 may also be used to emulate the 
COP410L, 41 1L, 420L or 420C by appropriately 
reducing the clock frequency. 


Features 

■ Low cost 

■ Exact circuit equivalent of COP420 

■ Standard 40-pin dual-in-line package 

■ Interfaces with standard PROM or ROM 

■ 64X4 RAM, addresses up to 1kx8 ROM 

■ MICROBUS™ compatible (COP402M) 

■ Powerful instruction set 

■ True vectored interrupt, plus restart 

■ Three-level subroutine stack 

■ 4.0^/s instruction time 

■ Single supply operation (4.5V to 6.3V) 

■ Internal time-base counter for real-time 
processing 

■ Internal binary counter register with serial I/O 
capability 

■ Software/hardware compatible with other 
members of COP400 family 


lATA I . 

^33 f 17 f 2 


TIME BASE 
COUNTER 
(DIVIDE BY 1024) 


t. 


INSTRUCTION CLOCK (SYNC) 


OiGiT ADDRESS 

DATA MEMORY REG rr 

64x4 RAM AODR 

OUT IN 2 


INSTRUCTION 
DECOOE/CQNTRQL 
SKIP LOGIC 



SID 3 SIO 2 SIO 1 SlOo 


IN 3 IN 2 IN 1 INq I 7 Lj Lj L 4 I 3 L 2 Li Lq 


Figure 1. COP402/402M Block Diagram 
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COP402/COP402M ROMIess N-Channel Microcontrollers 



Absolute Maximum Ratings 

Voltage at Any Pin Relative to GND 
Ambient Operating Temperature 
Ambient Storage Temperature 
Lead Temperature (Soldering, 10 seconds) 
Power Dissipation 


-0.5 V to +7V 
0"Cto +70“C 
-65*Cto +150“C 
300 “C 
0.75 Watt at 25 “C 
0.4 Watt at 70 “C 


Absolute maximum ratings indicate limits beyond which 
damage to the device may occur. DC and AC electrical specifica- 
tions are not ensured when operating the device at absolute 
maximum ratings. 


DC Electrical Characteristics o*c< Ta< + 70 *C, 4.5V < Vcc < 6.3V unless otherwise noted- 


Parameter 


Operating Voltage (Vcc) 
Operating Supply Current 


Input Voltage Levels 

CKI Input Levels 
Logic High (V|h) 

Logic Low (V|l) 

RESET Input Levels 
Logic High 
Logic Low 

RESET Hysteresis 

SO input Level (Test mode) 

All Other Inputs 
Logic High 
Logic High 
Logic Low 


Output Voltage Levels (Note 2) 
TTL Operation 
Logic High (Vqh) 

Logic Low (Vql) 

CMOS Operation 
Logic High (Vqh) 

Logic Low (Vql) 


Output Current Levels 

LED Direct Drive Output 
Logic High (Iqh) 

TRI-STATE® Output 
Leakage Current 


Conditions 


Vcc = 5 V,Ta = 25 “C 
(all inputs and outputs open) 


Vcc = max 
Vcc = 5V ± 5% 


Vcc = 5V ± 5% 
*OH lOOfiA 
Iql — — 1 -SmA 

Iqh = lO^A 
Iql = - lO^iA 


Vcc = 6V 
Vqh = 2.0V 
























AC ElOCtnCal Characteristics CC < Ta < + 70 ®C, 4.5V < Vcc ^ 6.3V unless otherwise noted. 

Parameter 

Conditions 

Min 

Max 

Units 

Instruction Cycle Time — tc 

CKI Using Crystal (figure 8) 

figure 3 

4 

10 

MS 

Input Frequency — f| 

-^16 mode 

1.6 

4 

MHz 

Duty Cycle (Note 2) 

figure 3a 

30 

55 

■ 

% 

INPUTS: (figure 3a) 

IN 3 -IN 0 , G 3 -G 0 ) L 7 '"i -0 



' 


tsETUP 


1.7 


MS 

^HOLD 

SI, IP 7 -IP 0 


100 


ns 

fsETUP 


0.3 


MS 

^HOLD 


100 


ns 

OUTPUTS: 





COP TO CMOS PROPAGATION 

4.5V < Vcc < 6.3V, Cl = 50 pF, . 




DELAY 

Vqh = 0-7Vcc. Vql = 0.3Vcc 




SK as a Logic-Controlled Clock 





fpDi 



1.1 

MS 

fpoo 



0.3 

MS 

SO, SK as a Data Output 





tpDI 



1.4 

MS 

tpDO 



0.3 

MS 

fpDI 

VoH = 2V 


0.7 

MS 

D 3 -D 0 , G 3 -G 0 





fpDI 



1.6 

MS 

^PDO 

L 7 -L 0 (LED Direct Drive) 



0.6 

MS 

tpD 1 

< 

0 

1 

II 

ro 

< 


2.4 

MS 

fpDO 



0.4 

MS 

COP TO TTL PROPAGATION 

fanout = 1 Standard TTL Load 




DELAY 

Vcc = 5V ± 5%, Cl = 50pF, 
Vqh = 2.4V, Vql = 0.4V 




AD/DATA 





fpDI 



0.5 

MS 

tpDO 



0.5 

MS 

SKIP 





fpDI 



0.6 

MS 

tpDO 



0.6 

MS 
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AC Electrical Characteristics (continued) ox < Ta < +70X, 4.5V < Vcc < e.SV unless otherwise noted. 


Parameter 


OUTPUTS (cont.): 

SK as a Logic-Controlled Clock 
tpDi 
tpDO 

SK as a Data Output, SO 

tpDi 

tpDO 

D3-D0, G3-G0 
tpDI 
tpDO 

I-7-L0 

tpDI 

tpDO 

IP7-IP0.P9.P8 

tpDI 

tpDO 

CKO (figure 3a) 
tpDI 
tpDO 


MICROBUSTM TIMING 
(COP402M) 

A. Read Operation (figure 4) 

Chip Select Stable before 
RD — tcsR 

Chip Select Hold Time for 
RD — tRCS 

RD Pulse Width —• tpp 
^ta Delay from RD — tpo 
RD to Data Floating — t^p 

B. Write Operation (figure 5) 

Chi p Select Stable before 
VVR — ^csw 

Chi p Select Hold Time for 
WR — tyvcs 

WR'Pulse Width — tww 
Dat a Setup Time for 
WR — tovv 
Dat a Hold Time for 
WR — tw0 

INT R Transition Time from 
WR - twi 


Conditions 



Max 

Units 

0.8 

■ 

0.8 


1.0 

MS 

1.0 

MS 

1.3 

MS 

1.3 

MS 

1.4 

MS 

0.4 

MS 

1.5 

MS 

1.5 

MS 

0.2 

MS 

0.2 

MS 


ns 


ns 


ns 

250 

ns 

200 

ns 


ns 


ns 


ns 


ns 


ns 

700 

ns 


Note 1; Duty Cycle = t\/\/|/(twi + two)- 

Note 2: See figure 11 for additional I/O characteristics. 
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Figure 2. Connection Diagram 


Pin 

Description 

Pin 

Description 

L 7 -L 0 

8 bidirectional I/O ports with 

TRI-STATE® 

SKIP 

OKI 

Instruction skip output 

System oscillator input 

Gs'Go 

4 bidirectional I/O ports 

CKO 

System oscillator output 

D 3 - Dq 

4 general purpose outputs 

RESET 

System reset input 

IN 3 -IN 0 

4 general purpose inputs 

< 

0 

0 

Power supply 

SI 

Serial input (or counter input) 

GND 

Ground 

SO 

Serial output (or general purpose 
output) 

IP7-IP0 

8 bidirectional ROM address and data 
ports 

SK 

Logic-controlled clock (or general 
purpose output) 

P 8 , P9 

2 ROM address outputs 

AD/DATA 

Address out/data in flag 





AD/DATA, SK 
(AS A CLOCK) 
IN3-IN0, 
G3-G0, L7-L0, 
CKO & SI 
INPUTS 
G3-G0, D3-D0, 
L7-Lo,SO,SK 



OUTPUTS 



Figure 3a. Input/Output Timing Diagrams (Crystal -t-IS Mode) 


two -I * - two 

tpoi-* [< — — ^1 |.^'PD0 

Figure 3b. CKO Output Timing 
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Clear your desk for action with the 
newly revised 1979 IC Master. Its all- 
under-one-cover features include: Over 
40, (XX) standard products from more 
than 87 different companies . . . five 
different selection guides (memory, 
microprocessor, interface, linear and digital.) 


$65. 

suggested 
domestic 
resale price 

IC MASTER 

United Technical Publications 

645 Stewart Avenue 

Garden City, New York 1 1 530, USA 



. . . alternate source directory for 
pin- for- pin, function- for- function 
replacements . . . applications directory . 
complete military section ... a complete 
part numbering guide . . . etc. 

You don't have to search through 
stacks of catalogs. Simply look up the 
specs and function you need. You don't 
need a part number to start with. 

All you need is a problem to use The 
Master. Does the device exist? Who 
makes it? Is there an alternate source? 
What's the part number? Is there an 
applications note? Who is my closest 
distributor— etc. 




NEC Microcomputers, Inc. 


SEC 


/tCOM-42 4-BIT SINGLE CHIP MICROCOMPUTER 


DESCR IPTION The /liCOM- 42 (Part No. juPD548) is a single chip nnicrocomputer that is ideally suited 
for Electronic Cash Register (ECR), Point of Sale (POS) and Electronic Scale 
applications. 


Containing a 4-bit Parallel ALU, ROM for program storage and RAM for data storage, 
the /liCOM- 42 provides an economical and simple solution to many Vending/Calculatinc 
requirements. 

Because of its extensive instruction set and five input/output ports, thejuCOM-42 is 
capable of controlling an 8 x 4 keyboard, an 8 digit display and low cost ECR-type 
printers. 


Finally, the on-chip RAM space can be augmented by an external CMOS RAM for 
applications requiring low power data retention. 


FEATURES 


PIN CONFIGURATION 
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• Stand Alone 4-blt Microcomputer 

• All 72 Instructions are Single Byte 

• 1 0 Msec Instruction Cycle 

• 1920 X 10-Bit Program Memory (ROM) 

• 96 X 4-Bit Data Memory (RAM) 

• 4- Level Stack 

• 2 Interrupt Request Lines 

• I/O Compatible with TTL 

• 10 Discrete Output Ports (Fq-Fq) 

• Two 8-Bit Output Ports (Ug-Uy, Rq-R?) 

• One 4-Bit Input Port (Kq-Ks) 

• One 4-Bit Input/Output Port (S0-S3) 

• One Single Bit Testable input Port (K4) 

• Single Phase TTL Level Clock (200 KHz Max.) 

• Single Supply, -10V PMOS Technology 

• 42 Pin Plastic Dual-in-Line Package 


RES 

KO 

Kl 

K2 

K3 

TEST 

50 

51 

52 

53 

lA 

IB 

FO 

Fl 

F 2 

F3 

F4 

F 5 

Fe 

Fy 

GND 


1 



bK4 


PIN NAMES 




U? 

U6 

U5 

U4 

U3 

U2 

Ui 

uo 

Fg 

FS 


RES 

Reset 

K0-K3 

Input Port K 

TEST 

Input for Testing 
(Normally Vqq) 

Sq-^s 

Input/Output Port S 

lA, IB 

Interrupt Input Ports 

Fq-Fq 

Output Port F 

U0-U7 

Output Port U 

DC 

1 

0 

cc 



Output Port R 

K 4 

Input Port for 

Condition Test 

0 

Clock Input 
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NEC Microcomputer 


/x.COM-42 



Program Counter 

The 1 l-bit program counter is composed of two sections, a 4-bit page register and a 
7-bit polynomial counter. The page register selects one page out of 15, each consisting 
of 128 words addressed by the 7-bit polynomial counter. The contents of the page 
register are independent of the operation of the polynomial counter, so that it is not 
affected by polynomial counter overflow. 


BLOCK DIAGRAM 


FUNCTIONAL DESCRIPTION 


Stack Register 

In order to store the program counter contents upon an interrupt or subroutine call, 
four 1 l-bit Stack registers are provided to enable a combination of subroutine calls and 
interrupt nesting to four levels. The stack register is a LIFO (Last in, First-Out) type. 

ROM (Read Only Memory) 

The on-chip ROM consists of 1,920 words of ten bits each and is divided into 15 pages. 
A page is selected by the page register, the upper four bits of the program counter. 

Each page consists of 128 words addressed by the polynomial counter, the lower seven 
bits of the program counter. 


RAM (Data Memory) 



The data memory is a 96 x 4-bit RAM addressed by a 7-bit data pointer (DP). The RAM 
is divided into six rows of 16 4-bit columns each. The 7-bit data pointer consists of an 
upper 3-bit register (DPH) which selects the row address and a lower 4-bit register (DPL) 
which selects the column address. 


DPH 


DP. 



6 

5 

4 


(row) 


DPL 


DP 




3 

2 

1 

oj 



Data memory (96 x 4) 
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/tiCOM-42 

FUNCTIONAL DESCRIPTION Internal Registers 

(CONT.) Accumulator (ACC) is connected with the ALU and the carry flip-flop (C) and is 
able to perform either binary or decimal arithmetic by testing the decimal addition 
flip-flop (DAF) and the decimal subtraction flip-f)op (DSF). Constants are loaded into 
the ACC as immediate data from ROM and variable data are loaded from or exchanged 
with RAM. The ACC is also connected with the temporary register (TR), the parallel 
I/O port S and the parallel input port K. The TR is an auxiliary register used for 
temporary storage of 4-bit data. The Q register is an 8-bit serial-in/parallel-out shift 
register designed for display digit strobing and generation of printer hammer triggers. 

I/O Ports 

The R port is an 8-bit parallel port that may be loaded from the Q register for digit 
strobing or loaded with the 4-bit TR and the 4-bit DPL for external RAM addressing. 
The U port is an 8-bit parallel port that is loaded with immediate data. It is usually 
used for outputting segment information for display and digit information for key 
scanning. The K port is a 4-bit input port that is usually used for key scan input. The 
K4 port is a single bit port that is testable by software. The S port is a 4-bit parallel 
I/O port that is typically used as the data bus to external RAM. The F port consists of 
ten discrete output lines that can be individually set or reset under program control. 

Interrupt Ports 

Two interrupt input lines, lA and IB, are available to accept an interrupt request when 
interrupts are enabled. lA has a higher priority level than IB. Thus when concurrent 
interrupts occur on both lA and IB only the lA interrupt is accepted and both are 
disabled. But a single IB interrupt disables only the IB interrupt and leaves I A 
enabled. 

INSTRUCTION SET The ]uCOM-42 has a powerful 72, 10-bit word, instruction set. All instructions are single 
words. There are a number of multi- function instructions which reduce the number of 
program steps. In addition, automatic data pointer modification, single word sub- 


routine calls and N- way branch capability all help improve operation speed and reduce 
ROM requirements. The juCOM-42 instruction set is summarized below. 
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I\IEC Microcomputers, Inc. 

EVACH IP-42 


NEC 

/XPD555 


DESCRIPTION ThejLiPD555 is a system evaluation chip designed to support both hardware and softwa 
debugging of the /LtCOM-42 (juPD548) one-chip microcomputer system. 

The /UPD555 and the /uPD548 have the same functionality in all aspects except that the 
]uPD555 does not contain a read only memory, but provides addressing capability to 
external memory and HOLD function for step-by-step operation. 


FEATURES 


PIN CONFIGURATION 


4-Bit Parallel Processor 


• Powerful 72 Instruction Set Including Decimal/Binary Arithmetic Operations 

• 10 /is Instruction Cycle Time 

• Addressing Capability up to 1920 Words by 10-Bits of External Program Memory 

• 96 Words by 4-Bit Data Memory On Chip 

• 4- Level Subroutines 

• Two Interrupt Input Lines (I A and IB) 

• HOLD Capability 

• A Variety of Input/Output Ports — 

— 10 Discrete Output Ports (Fg-Fg) 

— Two 8-Bit Output Ports (Uy-UQ, Ry-Rg) 

— 4-Bit Input Port (K3- Kg) 

— 4-Bit Input/Output Port (Sg-Sg) 

I/O Level Compatible with juPD51 01 

— TBit Test Input Line 

• P-Channel MOS 

• Open Drain Output 

• Single Power Supply: -10V 

• Available in a 64 Pin Ceramic Dual-in-Line Package 


GND C 

1 


64 

□ LIO 

P3C 

2 


63 

□ ui 

P2 C 

3 


62 

□ U2 

Pi C 

4 


61 

□ U3 

PoC 

5 


60 

□ U4 

A6 C 

6 


59 

□ U5 

A5 C 

7 


58 

Due 

A4 C 

8 


57 

□ U7 

A3 C 

9 


56 

=JF9 

A2 C 

10 


55 

□ F8 

A1 C 

1 1 


54 

□ F7 

AO C 

12 


53 

DF6 

10 c 

13 


52 

□ F5 

11 c 

14 


51 

□ F4 

12 C 

15 

(JiPD 

50 

□ F3 

ISC 

16 

49 

□ F2 

14 C 

17 

555 

48 

DFl 

ISC 

18 


47 

DFO 

16 c 

19 


46 

□ S3 

17 11 

20 


45 

□ S2 

18 C 

21 


44 

□ Si 

19 c 

22 


43 

□ So 

HOLD C 

23 


42 

□ 'A 

Ro C 

24 


41 

□ IB 

R1 C 

25 


40 

□ test 

R2C 

26 


39 

□ K3 

R3 c 

27 


38 

□ K2 

R4 C 

28 


37 

□ ki 

R5 C 

29 


36 

□ KO 

R6 C 

30 


35 

□ K4 

R7C 

31 


34 

□ RES 

:-10V) VGG C 

32 


33 

□ 0 


PIN NAMES 


Po- P 3 

Page Output 

Ao - Ag 

Address Output 

l0-l9 

Instruction Input 

HOLD 

HOLD Input 

R 0 -R 7 

Output Port R 

0 

Clock Input 

RES 

Reset Input 

K4 

K4 Test Input Line 

Ko- <3 

K Input Port 

TEST 

1C Test Input 

lA, IB 

Interrupt Input 

So - S 3 

Input/Output Port S 

Fo - Fg 

Output Port F 

Uq- U 7 

Output Port U 


(D 

3 

Q. 


E 


o 

o 

o 

o 


O 

UJ 
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NEC Microcomputer 


/iiPD555 



Operating Temperature 
Storage Temperature . 

Supply Voltage Vqg ■ 

All Input Voltages . . . 
All Output Voltages . . 


-10°Cto+70°C 
-40°Cto+125''C 
- 15 to +0.3 Volts 
-20 to +0.3 Volts 
-20 to +0.3 Volts 



COMMENT; Stress above those listed under "Absolute Maximum Ratings” may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T3 = 25°C 


Tg = 25°C 




LIMITS 


TEST 

PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

Input Capacitance 

C| 



15 

pf 


Output Capacitance 

Co 



15 

pf 

f = 1 MHz 

Input/Output Capacitance 

C|0 



15 

Pf 



BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


CAPACITANCE 
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DC CHARACTERISTICS 


AC CHARACTERISTICS 


/tPD555 


Ta = -lO^C to +70‘^C; Vqg = -10V ± 10%, unless otherwise noted. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

High Level Input 
Voltage 

V|H 

0 


-2.0 

V 


Low Level Input 
Voltage 

V|L1 

-4.3 



V 

S, <P, Ig-o 

V|L2 

-7.0 



V 

Except S, 0, I9-0 

High Level Input 
Leakage Current 

ILIH 



+10 

juA 

V| = -1V 

Low Level Input 
Leakage Current 

ILIL 



-10 

juA 

V| = -11V 

High Level Output 
Current 

lOH 

-1.0 



mA 

Vq =. -IV, except 

S port 

Low Level Output 
Leakage Current 

Iloli 



-30 

HA 

Vo = -11V, 
except S port 

High Level Output 
Voltage 

VOH 



-1.75 

V 

lOH = -100 juA, 

S port 

Low Level Output 
Leakage Current 

ILOL2 



-10 

juA 

Vo = -5V, 

S port 

Power Supply 
Current 

IGG 

^ 


-30 

-60 

mA 



Ta = -10°C to +70® C, VqG = -10V ± 10%, unless otherwise noted. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Clock Frequency 

f0 

100 

■ 

200 

KHz 


Clock Pulse Width 

t0w 

2.25 





Clock Rise and 

Fall Times 

tr, tf 

■ 

■ 

0.5 

H 

- 

Input Setup Time 
from Output 

t|S 

■ 

■ 

2.5 

MS 



Cl = 100 pF, 

RL = 5.1 Ka 




P3-0 

Ae-o 


Rl 

-5v 



o 

Hi 

z 


LOAD CIRCUIT 
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/LiPD555 


TIMING WAVEFORM 




PACKAGE OUTLINE 
MPD555D 



O 

LU 


ITEM 

MILLIMETERS 

INCHES 

A 

82.0 MAX 

3.23 MAX 

B 

1.6 

0.063 

C 

2.54 

0.1 

D 

0.43 ± 0.1 

0.017 ± 0.004 

E 

78.8 

3.1 

F 

1.27 

0.05 

G 

3.2 MIN 

0.13 MIN 

H 

1.3 MIN 

0.05 MIN 

1 

3.9 

0.154 

J 

5.2 MAX 

0.205 MAX 

K 

22.96 

0.904 

L 

20.3 

0.8 

M 

0.3 ±0.1 

0.01210.004 


2058 


©iC MASTER 1979 














NEC Microcomputers, Inc. 


SEC 


/i.COM-43/44/45 4-BIT SINGLE CHIP 
MICROCOMPUTERS 


DESCRIPTION The /LrCOM-43 Family consists of three device types designed to offer a full range of 
cost/performance tradeoffs. All three devices share compatible hardware and instruc- 
tion set. The ;LiCOM-43 Family is designed for general purpose controller applications 
and offers ideal devices for industrial controls, appliance controls, games, etc. 

All three devices contain the functional blocks necessary to enable their use for both 
industrial and non-industrial controller applications. These blocks include: a 4-bit 
parallel ALU; 3-bit wide ROM for program storage; 4-bit wide RAM for data storage; 
stack register for subroutines; extensive I/O; and an on-chip clock generator. 

The instruction set of the juCOM-43 Family is designed to perform controller-oriented 
functions and for efficient use of the fixed program memory space. The instruction 
set includes a number of multifunction instructions, powerful I/O instructions 
including single bit manipulation, and test-and-skip instructions for conditional 
processing. 

The three device types comprising the mCOM- 43 Family are differentiated by ROM/ 
RAM size and I/O lines. The juCOM-43 has 2000 x 8 ROM, 96 x 4 RAM and 35 I/O 
lines. The juCOM-44 has 1000 x 8 ROM, 64 x 4 RAM and 35 I/O lines. The mCOM- 45 
has 1000 X 8 or 640 x 8 ROM, 32 x 4 RAM and 21 I/O lines. In addition, the 
/:iCOM-43 has real hardware interrupt, 3 level stack and programmable timer, while 
the juCOM-44/45 have pseudo-interrupt capability and a single level stack. 

FEATURES • Stand Alone 4-Bit Microcomputers for Control Applications 


• Powerful Instruction Set Capable of: Binary Addition; Decimal Addition and 
Subtraction; Logical Operations 

• 10 /is Instruction Cycle 


• 

Choice of ROM Size: 

2000 X 8 - mCOM-43 

k. 



1000 x 8-aiCOM-44 

© 

■ 4 -» 



1000 x 8-mCOM-45 

Q. 



640 X 8 

E 




o 

• 

Choice of RAM Size: 

96x4-mGOM-43 

o 

o 



64 X 4 - mCOM-44 

o 



32 X 4 - /iCOM-45 

2 

• 

Choice of I/O Power: 

35 lines — oCOM-43 

O 



35 lines — oCOM-44 

LU 

*■9 



21 lines — )uCOM-45 



• All Capable of Single Bit Manipulation and 4-Bit Parallel Processing. 

• Interrupt Capability 

• On-Chip Clock Generator 

• Open Drain Outputs 

• Choice of PMOS or CMOS Technology, Both Requiring Single Supplies 

• Available in 42 Pin or 28 Pin Plastic Dual-in-Line Packages 
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/iCOM-43/44/45 


CLid 1 


WT C 6 

RESC 7 

PDoC 8 

PD1 C 9 
PD2 C 10 

PD3 C 11 

PEo C 12 
PEl C 13 
PE2 C 14 
PE3 c 15 
PFo C 16 
PFi C17 
PF2 C 18 
PF3 FI IQ 

TEST C 20 
:0V) GNDC 21 


42 D CLo 
41 □ 

40 □ PB 3 
39 □ PB 2 
38 3PB1 
37DPB0 
36 □ PA 3 
35 □ PA 2 


CLq-CL, 

PC0-PC3 


External Clock Source 
Input/Output Port C 
Interrupt Input 
Reset 


PIN CONFIGURATIONS 


34 

□ PAi 

PD0-PD3 

Input/Output Port D 

iuCOM 33 

□ PAo 

PE0-PE3 

Output Port E 

43/ 32 

□ PI2 

PF0-PF3 

Output Port F 

44 

□ PI1 

TEST 

Input for Testing 

30 

□ PlQ 


(Normally GND) 

29 

1 PH 3 

PG0-PG3 

Output Port G 

28 

□ PH 2 

PH0-PH3 

Output Port H 

27 

U PHi 

PI0-PI3 

Output Port 1 

26 

□ PHo 

PA0-PA3 

Input Port A 

25 

3 PG 3 

PB0-PB3 

Input Port B 

24 

n PG2 



23 

□ PGi 



22 

□ PGo 




CLiC 1 28 □ CLo 

PCo C 2 27 II Vgg(- 10 V) 

PCi C 3 26 □ RES 

PC2 C 4 25 □ 

PC3 C 5 24 □ PA3 

PDoC 6 23 □ PA2 

PDiC 7 nCOM 22 3 PAi 

PD 2 CI 8 45 21^pao 

PD3II 9 20 □ PGo 

PEqC 10 19 □ PF3 

PEl C 11 18 D PF2 

PE2C 12 17 □ PFi 

PE3C 13 1611 PFo 

VssiOVlC 14 ibD test 


CLo-CL, 

External Clock Source 

PC0-PC3 

Input/Output Port C 

PD0-PD3 

Input/Output Port D 

PE0-PE3 

Output Port E 

PF0-PF3 

Output Port F 

PGo 

Output Port G 

PA0-PA3 

Input Port A 

INT 

Interrupt Input 

RES 

Reset 


NSTRUCTION-BUS 8 bit 


O phq.: 

LLI 

Z 

PGo-; 



BLOCK DIAGRAM 
/iCOM-43 
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BLOCK DIAGRAMS 
/zCOM-44 


/iCOM-45 


FUNCTIONAL 

DESCRIPTION 


/tCOM-43M4/45 



PGo 

PFO-3 

PEO-3 

PDo-3 



Program Counter 


The 11-bit program counter (10-bit for juCOM-44/45) is organized as a 3-bit register 
(2-bit for /iCOM-44/45) and an 8-bit binary up-counter (lower eight bits). The contents 
of the upper register specify one of the fields of the ROM, The 8-bit binary counter is 
divided so that the contents of the higher two bits specify one of four pages in a field 
and the lower six bits specify one of 64 addresses in a page. The contents of the lower 
eight bits of the program counter (8-bit binary up-counter) are simply incremented to 
execute the instructions sequentially. In a field, a page is automatically extended to the 
next one and four pages (256 bytes) are autorhatically executed. 

Stack Register 

The stack register is a last-in-first-out (LIFO). push down stack register organized as 3 
words X 1 1 bits (1 word x 10 bits for /iCOM-44/45). This register is used to save the 
contents of the program counter (return address) when a subroutine is called or an 
interrupt is acknowledged. 

ROM (Read-Only Memory) 


The user's application program is stored in the 8-bit wide mask programmable read-only 
memory (ROM). The ROM is organized into fields and pages. The 2000 word ROM of 
the juCOM-43 has eight fields, the 1000 word ROM of the /xCOM-44/45 has four fields 
and the 640 word ROM of the low-end jLtCOM-45 has two fields. Each field is divided 
into four pages of 64 words each, and each word consists of eight bits. 




3 

Q. 


£ 

o 

o 

o 


o 
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/tCOM-43/44/45 

RAM (Data Memory) 

The RAM is organized in a multi-row by 16 column configuration. It is addressed by a 
data pointer of which the higher bits (DPH) address the row and the lower bits (DPL) 
address the column. The exact RAM size for each device is shown below. 



RAM 

ROW/COLUMN 

ORGANIZATION 

DPH 

DPL 

/iCOM-43 

96x4 

6x 16 

3 

4 

/iCOM-44 

64x4 

4x 16 

2 

4 

/LrCOM-45 

32x4 

2x 16 

1 

4 


FUNCTIONAL 
DESCRIPTION (CONT.) 


Internal Registers 

The ALU (Arithmetic Logic Unit) and the ACC (Accumulator) form the heart of the 
jLrCOM-43 Family microcomputer system. The ALU performs arithmetic and logical 
operations and tests for operation results. The result of an operation by the ALU is 
stored in the ACC and in the carry F/F. The ACC is a 4-bit register which stores ALU 
results and other data to be processed. The carry F/F is a single bit flip-flop which 
Indicates when a carry bit is generated during addition. 


Flag Register (/xCOM-43 Only) 

A 4-bit word in the RAM can be specifically used as a software controlled general 
purpose flag register. The individual flag bits can be set or reset and tested for either a 
1 or a 0. This can be done directly without modifying the RAM data pointer. 

Working Registers (^COM-43 Only) 

There are six words in RAM that can be used as 4-bit general purpose working registers. 
These registers can be directly manipulated without modification of the data pointer and 
are used for data transfer and exchange between the data pointer and the working 
register, and between the ACC and the working register. 


0 

■«-» 

3 

CL 


E 

o 

o 

L. 

o 


O 

LJJ 

2 : 


Programmable Interval Timer (juCOM-43 Only) 

The jliCOM- 43 contains a software programmable interval timer composed of a 6-bit 
polynomial counter and a 6-bit programmable binary counter. 

The initial setting of the timer is done using the timer set instruction STM, with the 
timer starting to count at ttie end of the STM instruction execution. The STM 
instruction cpntains six binary bits of immediate data which is loaded in the 6-bit 
programmable binary counter upon STM instruction execution. By varying the 6-bit 
immediate data, one of 64 time intervals can be programmed. 

I/O Ports 

The ^tCOM-43/44 have 35 input/output ports (iuCOM-45 has 21 ) for communication 
with and control of the external world. These ports are organized into nine input/output 
ports (A to I). Eight ports (A to H) are composed of four bits each and the last port (I) 
is composed of three bits. 


Input Ports 

(4 bits each): A, B 0 

Input/Output Ports 

(4 bits each): C, D 

Output Ports 

(4 bits each): E, F, G 0 , H 0 

Output Ports 

(3 bits) : 1 © 

Notes; 0 Not on |xCOM-45. 


0 G Port on /xCOM-45 is a single line. 


4 
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FUNCTIONAL 
DESCRIPTION (CONT.) 


In order to provide flexible and efficient use of these I/O ports, a variety of input/ 
output instructions are provided which enable single bit set/reset, single bit test and 
conditional skip, 4-bit parallel input/output and 8-bit immediate parallel output. The 
I/O instructions are divided into two types, the ones dedicated to specific ports and the 
ones that use the 4-bit data in the DPL to select a desired port. The former include such 
instructions as lA and OE that specifically access port A and E, respectively. The latter 
require that a 4-bit code assigned to the desired port be loaded into the DPL using data 
pointer manipulation instructions prior to I/O instruction execution. 



INSTRUCTION SET The /iCOM-43 has an 80 instruction set. The/iCOM-44/45 have a 58 instruction subset 
of the iuCOM-43. The majority of the 22 instruction difference is related to added 
hardware featCires of the juCOM-43, The instruction set is summarized below. 


MNEMONIC 

BYTES 

CYCLES 

DESCRIPTION 

CONDITION FOR SKIP 

CLA 

1 

1 

Acc^ 


CMA 

1 

1 

AcC^(Acc) 


CIA 

1 

1 

Acc^(A^)+1 


INC 

1 

1 / 2-3 

AccH Accl+I ; skip if Carry 

Carry 

DEC 

1 

1 /2-3 

AcC^tAccl'l ; skip if Borrow 

Borrow 

CLC 

1 

1 

C-0 


STC 

1 

1 

C ^1 


xc 


I . 

{C)-=(C') 


RAR 

f 

iMlilililiill 

< AcCn-1 Accn> AcC 0 > - 

^Acc3>*~<C) 


INM 


1/2-3 

l(DP)] ^{(DP)1+1: skip if t (DP)] =0 ' 


OEM' 


1/3 3 

:(DP)]' [(DP)]-1;skip if HDP)] -F 

■' ‘ y £»)!'=? ' - = 

AD 

1 

1 / 2-3 

AcC'^(Acc)+t(DP)] ; skip if Carry 

Carry 

ADS 

1 

1 / 2-3 

ACC< 

skip if Carry 

Carry 

ADC 

1 

1 

Acc. C^(Acc)+nDP)]+(C) 


DAA 

1 

1 

AcC'^IAcc)+6 


DAS 

1 

1 

ACC^IACC^+IO 


EXL 

1 

1 

AcC'^(Aqc) V[(DP)] 


LI 

1 

1 

AcC"-l3l2lllO 


S 

1 

1 

[(DP)]--(Acc) 


L 

1 

1 

Acc^KDP)] 


LM 

1 

1 

Acc^ilDP)] ; DPh'*~(DPh) V0M-| Mq 


X 

1 

1 

(Acc)-[(DP)] 


XM 

1 

1 

(Acc^^l ; DPh'^IDPh) VOM-iMq 


XD 

1 

1 / 2-3 

(Acc)-((dp)]; dPl-(dPl)-1; 

skip if (DPl)=F 

(DPl)=F 

XMD 

1 

1/2-3 

(AccMKdp)] : dph-(dPh)vomiMo; 
DPl^(DPl)- 1 : skip if (DPl)=F 

(DPl)=F 

XI 

' 

1 

1 / 2-3 

(Acc)^[(dp)];DPlHdpl)+i; 

skip if (DPl)=0 

(DPl)=0 

XMI 

1 

1 / 2-3 

(Acc)^[IDP)] ; DP|-|-*-(DPi-|) VOM"! M q; 
DPLMDPL)+1;skip if (DPl)=0 

(DPl)=0 

LDI 

2 

2 

DP-lg-lo 


LDZ 

1 

1 

DPh^O; DPL^l3l2lll0 


DED 

1 

1 / 2-3 

DPl^(DPl)- 1 ; skip if (DPi_)=F 

(DPl)=F 

IND 

1 

1 / 2-3 

DPlHDPl)+ 1 ; skip if (DP|_)=0 

{DPl)=0 

TAL 

1 

1 

DP|_-e-(Acc> 


TLA 

1 ■ . 1 

1 

1 

Acc^-Idpl) 
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MICROPROCESSOR 


/i. COM-43/44/45 


INSTRUCTION SET 


MNEMONIC 

BYTES 

CYCLES 

DESCRIPTION 

CONDITION FOR SKIP 



(X).-(OPh> 


(YHIDPl) 


il 


'?•' « j'? ''I 


'■V . 


[(DP. BiBo)1^1 


[(DP, BiBo)1^0 


skip if [(DP. BiBo)] = 1 

I [(DP. BiBo)]=1 

skip if (Acc[BiBo))=1 | 

(Acc(BiBo))=1 

skip if (Acc[B-|Bq))=[(DP, BiBq)] 

(Acc(BiBo))=[(DP, BiBq)] 



These instructions apply only to the pCOM-43. 


skip if (Acc)=[(DP)J 


skip if (Acc)=l3l2h'0 


skip if (DPl)=I3I2Ii Iq 


skip if (0=1 


skip if (INT F/F)=1; INT F/F*-0 




PC<-Pio-Po 


PC5-0'^A3A2A 1 AqOO 


PORT E (BiBo)^1 


PORT E (BiBo)^O 


PORT (DP|_, BiBo)^1 


PORT (DPl, BiBo)^0 


skip if (PORT A (BiBo))=1 


skip if (PORT (DLi_, BiBo))=1 


PORT E^(Acc) 


PORT (DPl)^(Acc) 


PORTC.DH7-I0 


Accr-(PORT A) 


Acc^{PORT (DPl)) 


No Operation 


(FLAG(BiBo))-1 


(Acc)=[(DP)] 


(Acc)=l 3 ' 2 'llO 


(DPl)=I 3 I 2 Ii '0 


( 0=1 


(INT F/F)=1 


1 

1 STACK^(PO 

PC^0000P3P2Pl PqOO 

2 

STACKHPO; PC^Pio-Pq 

2 

PC^(STACK) 

3-4 

PC^(STACK); PC*-(PO+1,2 


Unconditional 


(TMF/F)-1 


(PORTA (BtBo))=1 


(PORT (DPl, BiBo)=1 


SP43/44/45-9-78-GN-CAT 
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NEC Microcomputers, Inc. 


SEC 

/iPD556 


EVACHIP-43 


DESCRIPTION The /LtPD556 is an evaluation chip for the jLtCOM-43/44/45 single chip microcomputers. 

Designed to be used for both hardware and software debugging, the EVACHIP-43 is 
functionally equivalent to the juCOM-43, except that it does not contain on-chip ROM. 
Instead, it is able to address external memory. In addition, in order to facilitate debug- 
ging, the ^tPD556 is capable of displaying the contents of the internal accumulator and 
data pointer and of being single stepped. 

When the /iPD556 is being used to evaluate /iCOM-44/45 designs, the external memory 
capacity should be restricted to that of the respective on-chip ROM and the instructions 
should be restricted to the 58 comprising the /iCOM-44/45 instruction set. 


FEATURES 


4-bit Parallel Processor 

Full 80 Instruction Set ofiuCOM-43 

10 JUS Instruction Cycle 

Capable of addressing 2K x 8-bits of external program memory 

Single step capability 

Full Functionality of juCOM-43 

Single supply: -10V PMOS Technology 


Available in a 64-pin Ceramic Quad-in- Line Package 



PIN NAMES 


PFo PF 3 

Oulput Port F 

PGo PG3 

Output Poit G 

PHq PH3 

Output Port H 

PIq Pl2 

Output Port 1 

PAo PA3 

Input Port A 

PBo ~ PB3 

Input Port B 

PCo PC3 

Input/Output Port C 

fNT 

Interrup^t Input 

RES 

Reset 

PDo - PD3 

Input/Oulput Port D 

PEo - PE3 

Output Port E 

BREAK 

Hold Input 

STEP 

Single Step Input 

Acc^PC 

Display Aqq/PC Input 

Pq - P10 

PC Output 

'0 - '7 

Instruction Input 

CLq - CLi 

External Clock Source 

TEST 

Tied to Vss (GND) 
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/iPD556 


BLOCK DIAGRAM 



Operating Temperature “10°Cto+70°C ABSOLUTE MAXIMUM 

Storage Temperature -40°C to +125*^0 RATINGS* 

Supply Voltage Vqg ”15 to +0.3 Volts 

All Input Voltages -15 to +0.3 Volts 

All Output Voltages -15 to +0.3 Volts 

Output Current -4 mA © 


Note: © All output pins. 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This Is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 



Ta = 25°C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 

C| 



15 

Pf 

f = 1 MHz 

Output Capacitance 

Co 



15 

Pf 

Input/Output Capacitance 

C|0 



15 

pf 


CAPACITANCE 
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DC CHARACTERISTICS 0 


AC CHARACTERISTICS 


CLOCK WAVEFORM 


/tPD556 


Ta = - 10 to H-70°C; Vqg = " 10V ± 10% 


PARAMETER 

SYMBOL 

limits 

UNIT 

TEST 

CONDITIONS 

min 

TYP 

MAX 

Input High 
Voltage 

V|H 

0 


- 2.0 

V 

Port A to DHy to Ip, 
BREAK, STEP, INT, RES, 
and Acc/PC 

Input Low 
Voltage 

V|L 

-4.3 


vgg 

V 

Port A to D/ly to Iq, 
BREAK, STEP, INT, RES, 
and Acc/PC 

Clock High 
Voltage 

VOH 

0 


- 0.8 

V 

CLo Input 

Clock Low 
Voltage 

VoL 

- 6.0 


Vqg 

V 

CLo Input 

Input Leakage 
Current High 

•lih 



+10 

juA 

Port A and B, I 7 to Iq 

INT, RES, BREAK, STEP 



+30 

HA 

Acc/PC, V| =-1V 

Port C and D, V | = - 1 V 

Input Leakage 
Current Low 

•lil 



-10 

liA 

Port A and B, I 7 to Iq 

TnT, res, BREAK, STEP 



-30 

HA 

Acc/PC, V|= -11V 

Port C and D, V|=-11V 

Clock Input 
Leakage High 

•loh 



+200 

HA 

CLo Input, Vqh = OV 

Clock Input 
Leakage Low 

•lol 



-200 

/iA 

CLo Input, VoL = -11V 

Output High 
Voltage 

VOHI 



- 1.0 

V 

Port C to 1, P 10 to Po 
IOH““10mA 

VOH 2 



-2.3 

V 

Port C to 1, Pto to Po 
lOH =“3.3 mA 

Output Leakage 
Current Low 

•lol 



-30 

pA 

Port C to 1, P 10 to Po 

Vo = -11V 

Supply Current 

•gg 


-30 

-50 

mA 



Note: © Relative to Vss = OV 


Ta = -10°C to+70°C; Vgg=-10V± 10% 




LIMITS 


TEST 

PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

Frequency 

f 

150 


440 

KHz 


Clock Rise and Fall Times 

tr. tf 

0 


0.3 

ps 


Clock Pulse Width High 

t<^WH 

0.5 


5.6 

MS 


Clock Pulse Width Low 

t 0 WL 

0.5 


5.6 

MS 


Input Setup Time 

tis 



5 

MS 


Input Hold Time 

t|H 

0 



MS 


BREAK to STEP Interval 

tBS 

80 



tcy 


STEP to RUN Interval 

tSB 

80 



tcy 


STEP Pulse Width 

tws 

12 



tcy 


BREAK to Acc Interval 

tBA 

80 



tcy 


Acc/PC Pulse Width 

tWA 

12 



tcy 


STEP to Acc Interval 

tSAI 

80 



tcy 


PC to STEP Overlap 

tSA2 



2 

tcy 


PC to RUN Interval 

tAB 

0 



MS 


Acc/PC ^ P 10 -P 0 Delay 

tDAPI 



6 

tcy 


tDAP2 



6 

tcy 




© 

3 

Q. 
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ITEM 

MILLIMETERS 

INCHES 

A 

41.5 

1 .634 MAX 

B 

1.05 

0.042 

C 

2.54 

0.1 

D 

0.510.1 

0.2 1 0.004 

E 

39.4 

1.55 

F 

1.27 

0.05 

G 

5.4 MIN 

0.21 MIN 

1 

2.35 MAX 

0.13 MAX 

J 

24.13 

0.95 

K 

19.05 

0.75 

L 

15.9 

0.626 

M 

0.2510.05 

0.01 10.002 




































NEC Microcomputers, 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 


SEC 

Inc. UPD780 

/t PD780-1 

8 BIT N-CHANNEL MICROPROCESSOR 
COMPLETELY Z80^” COMPATIBLE 


The /iPD780 and ;liPD 780-1 processors are single chip microprocessors developed from 
third generation technology. Their increased computational power produces higher 
system through-put and more efficient memory utilization, surpassing that of any 
second generation microprocessor. The single voltage requirement of the mPD 780 and 
/iPD780-1 processors makes it easy to implement them into a system. All output sig- 
nals are fully decoded and timed to either standard memory or peripheral circuits. An 
N-channel, ion implanted, silicon gate MOS process is utilized in implementing the 
circuit. 


The block diagram shows the functions of the processor and details the internal register 
structure. The structure contains 26 bytes of Read/Write (R/W) memory available to 
the programmer. Included in the registers are two sets of six general purpose registers, 
which may be used as 8-bit registers individually, or as 16-bit register pairs. Also 
included are two sets of accumulator and flag registers. 

Through a group of exchange instructions the programmer has access to either set of 
main or alternate registers. The alternate register permits foreground/background mode 
of operation, or may be used for fast interrupt response. A 16-bit stack pointer is also 
included in each processor, simplifying implementation of multiple level interrupts, 
permitting unlimited subroutine nesting, and simplifying many types of data handling. 

The two 16-bit index registers simplify implementation of relocatable code and manipu- 
lation of tabular data. The Refresh register will automatically refresh external dynamic 
memories. A povverful interrupt response mode will use the I register to form the 
upper 8-bits of a pointer td an interrupt service address table, while the interrupting 
apparatus supplies the lower 8-bits of the pointer. An indirect call will then be made to 
service this address. 


• Single Chip, N-Channel Silicon Gate Processor 

• 158 Instructions — Including all 78 of the 8080A Instructions, Permitting Total 
Software Compatibility 

• New 4-, 8-, and 16-Bit Operations Featuring Useful Addressing Modes such as 
Indexed, Bit and Relative 

• 17 Internal Registers 

• Three Modes of Rapid Interrupt Response, and One Non-Maskable Interrupt 

• Directly Connects Standard Speed Dynamic or Static Memories, with Minimum 
Support Circuitry 

• Single-Phase +5 Volt Clock and 5 VDC Supply 

• TTL Compatibility 

• Automatic Dynamic RAM Refresh Circuitry 

• Available in Plastic Package 


All C 

1 


40 

□ A 10 

A12C 

2 


39 

□ Ag 

A13C: 

3 


38 

□ AS 

amC 

4 


37 

DA 7 

A151I 

5 


36 

□ A 6 


6 


35 

□ A 5 

D 4 c 

7 


34 

□ A 4 

D 3 C 

8 


33 

□ A 3 

DsC 

9 


32 

U A 2 

DeC 

10 

/uPD 

31 

□ Al 

-^5V C 

11 

780/ 

30 

□ Ag 

D 2 CI 

12 

780-1 

29 

□ GND 

07 C 

13 


28 

□ RFSH 

DqC 

14 


27 

□ Ml 

Old 

15 


26 

□ RESET 

INT C 

16 


25 

□ BUSRQ 

NMI Cl 

17 


24 

□ WAIT 

HALT C 

18 


23 

□ BUSAK 

MREQ □ 

19 


22 

□ WR 

lORQ C 

20 


21 

□ ^ 


TM:Z80 is a registered trademark of Zilog, Inc. 



£ 


o 

o 

o 

o 


O 
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^PD780 


BLOCK DIAGRAM 


8-8IT 
DATA BUS 



ADDRESS BUS 


SPECIAL PURPOSE REGISTERS 


0 

4 -» 

3 

a 


E 

o 

o 

o 

Ik. 

o 


o 

LU 


[ PIN 


NO. 

SYMBOL 

NAME 

FUNCTION 

1-5, 

30-40 

Aq-Aib 

Address Bus 

3-State Output, active high. Pins Aq-A-js constitute a 
16-bit address bus, which provides the address for 
memory and I/O device data exchanges. Memory 
capacity 65,536 bytes. A 0 -A 7 is also needed as 
refresh cycle. 

7-10, 

12-15 

D 0 -D 7 

Data Bus 

3-State input/output, active high. Pins D 0 -D 7 compose 
an 8 -bit, bidirectional data bus, used for data exchanges 
with memory and I/O devices. 

27 

Ml 

Machine Cycle 

One 

Output, active low. Mi indicates that the machine cycle 
in operation is the op code fetch cycle of an instruction 
execution. 

19 

MREQ 

Memory Request 

3-State output, active low. MREQ indicates that a valid 
address for a memory read or write operation is held in 
the address. 

20 

iORQ 

Input/Output 

Request 

3-State output, active low. The I/O request 
signal indicates that the lower half of the address bus 
holds a valid address for an I/O read or write operation. 
The IORQ signal is also used to acknowledge an 
interrupt command, indicating that an interrupt 
response vector can be placed on the data bus. 

21 

RD 

Memory Read 

3-State output, active low. RD indicates that the 
processor is requesting data from memory or an 

I/O device. The memory or I/O device being addressed 
should use this signal to gate data onto the data bus. 


PIN IDENTIFICATION 
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PIN IDENTIFICATION 
(CONT.) 



/tPD780 


1 PIN 

FUNCTION 

NO. 

SYMBOL 

NAME 

22 

WR 

Memory Write 

3-State output, active low. The memory write signal 
indicates that the processor data bus is holding valid 
data to be stored in the addressed, memory or I/O 
device. 

28 

RFSH 

Refresh 

Output, active low. RFSH indicates that a refresh 
address for dynamic memories is being held in the 
lower 7-bits of the address bus. The MREQ signal 
should be used to implement a refresh read to all 
dynamic memories. 

18 

HALT 

Halt State 

Output, active low. HALT indicates that the processor 
has executed a HALT software instruction, and will 
not resume operation until either a non-maskable or a 
maskable (with mask enabled) interrupt has been 
implemented. The processor will execute NOP's while 
halted, to maintain memory refresh activity. 

24 

WAIT 

Wait 

Input, active low. WAIT indicates to the processor 
that the memory or I/O devices being addressed are 
not ready for a data transfer. As long as this signal is 
active, the processor will reenter wait states. 

16 

Int 

Interrupt Request 

Input, active low. The INT signal is produced by I/O 
devices. The request will be honored upon completion 
of the current instruction, if the interrupt enable 
flip-flop (IFF) is enabled by the internal software. 

There are three modes of interrupt response. 

Mode 0 is identical to 8080 interrupt response mode. 

The Mode 1 response is a restart location at 0038 h. 
Mode 2 is for simple vectoring to an interrupt service 
routine anywhere in memory. 

17 


Non-Maskable 

Interrupt 

Input, active low. The non-maskable interrupt has a 
higher priority than INT. It is always acknowledged at 
the end of the current instruction, regardless of the 
status of the interrupt enable flip-flop. When the NMI 
signal is given, the /xRD780 processor automatically 
restarts to location 0066 h- 

26 

RESET 

Reset 

Input, active low. The RESET signal causes the 
processor to reset the interrupt enable flip-flop (IFF), 
clear PC and I and R registers, and set interrupt to 

8080A mode. During the reset time, the address bus 
and data bus go to a state of high impedance, and all 
control output signals become inactive, after which 
processing continues at OOOOH. 

25 

BUSRQ 

Bus Request 

Input, active low. BUSRQ has a higher priority than 

NMI, and is always honored at the end of the current 
machine cycle. It is used to allow other devices to 
take control over the processor address bus, data bus 
signals; by requesting that they go to a state of high 
impedance. 

23 

BUSAK 

Bus Acknowledge 

Output, active low. BUSAK is used to inform the 
requesting device that the processor address bus, 
data bus and 3-state control bus signals have entered 
a state of high impedance, and the external device can 
now take control of these signals. 
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NEC Microcomputer 


/xPD780 

Operating Temperature 
Storage Temperature 
Voltage on any Pin 
Power Dissipation . . . 

Note: ^ With Respect to Ground. 

COMMENT: Stress above' those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta=25°C 


... 0°Cto+70°C 
. -65°Cto+150°C 
“0.3 to +7 Volts 0 
1.5W 


Ta = 0°C to +70° C; Vcc ~ +5V ± 5% unless otherwise specified. 


PARAMETER 

SYMBOL 

limits 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Clock Input Low Voltage 

V|LC 

-0.3 


0.45 

V ! ! 

Clock Input High Voltage 

V|HC 

Vcc- 0.2 


Vcc 

V 


Input Low Voltage 

V|L 

-0.3 


0.8 

V 


Input High Voltage 

V|H 

2.0 


Vcc 

V 


Output Low Voltage 

VOL 

• 


0.4 

V 

•OL = 1-8 mA 

Output High Voltage 

VOH 

2.4 



V 

IQH = -250mA 

Power Supply Current 

/iPD780 

•cc 



150 

mA 

tc = 400 ns 

A(PD780-1 

icc 


90 

200 

mA 

tc = 250 ns 

Input Leakage Current 

ILI 



10 

ma 

V|N = 0 to Vcc 

Tri-State Output Leakage Current in Float 

IlOH 



10 

SiA 

VOUT = 2.4 to Vcc 

Tri-State Output Leakage Current in Float 

Ilol 



-10 

aA 

VOUT = 0-4 V 

Data Bus Leakage Current in Input Mode 

•ld 



±10 

pA 

0<V|N<Vcc 


Ta = 25° C 




LIMITS 


TEST 

PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

Clock Capacitance 




35 

PF 

fc = 1 MHz 

Input Capacitance 

C|N 



5 

PF 

Unmeasured Pins 

Output Capacitance 

COUT 



10 

pF 

Returned to Ground 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


CAPACITANCE 
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MICROPROCESSOR 


TIMING WAVEFORM ® 


MREQ t; 







2074 



CLOCK 4.2V 0,8V 

Note: (l) Timing measurements are made at the following voltages unless otherwise specified: OUTPUT 2.0V o.8V 

INPUT 2.0V 0.8V 

FLOAT JiV ±0.5V 
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^PD780 

TIMING WAVEFORMS 


Instruction Op Code Fetch 

The contents of the program counter (PC) are placed on the address bus at the star| 
of the cycle. MREQ goes active one-half clock cycle later, and the falling edge of this 
signal can be used directly as a chip enable to dynamic memories. The memory data 
should be enabled onto the processor data bus when RD goes active. The processor 
takes data with the rising edge of the clock state T3. The processor internally decodes 
and executes the instruction, while clock states T3 and T4 of th e fetch cycle are used 
to refresh dynamic memories. The refresh control signal RFSH indicates that a refresh 
read should be done to all dynamic memories. 




T1 

Tl 

T2 

Ts 

T4 

' V i 

\ 1 

\ i 

\ i 







A 0 -A 15 __ 

K pT 


IX REFRESH ADDR ! 

JL 







MREQ 

\ 


/ \ 

/ 

\ 







RD 

V— 


J 



WAIT 

— 

L.. 



— 


Ml 

A . 


J 


1 

V - 




\ 





un 

J 

j 


RFSH 



■\ 


J 


Memory Read or Write Cycles 

This diagram illustrates the timing of memo ry read or write cycles other than an op 
code fetch (M-j cycle). The function of the MREQ and RD signals is exactly th e same 
as in the op code fetch cycle. When a memory write cycle is implemented, the MREQ 
becomes active and is used directly as a chip enable for dynamic memories, when the 
address bus is stable. The WR line is used directly as a R/W pulse to any type of semi- 
conductor memory, and is active when data on the data bus is stable. 


^ _J 


mory Read Cv 

T2 




Me 

Tl 

V . 


1 

y .ic wy 

T2 

T3 



f ' 

f ^ 






L 

1 


Ao-A-15 

IX MEMORY ADDR I 

IX MEMORY ADDR 1 

JCZ 









MREQ 

\ 

J 

\ 

/ 
















i 


WR 



— OID 


\_J 

.. J ' 





1 DATA OUT 

D— 

UQ-U? — 




V 





WAIT 

— 

J \_. 

— 



J L_ 



— 


8 


(I> 

-t-* 

3 

Q. 


E 


o 

o 

o 

Q 


O 

LU 

z;, 
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NEC Microcomputer 




TIMING WAVEFORMS Input or Output Cycles ^ PD780 

(CONT.) jiiygti-ates the timing for an I/O read or I/O write operation. A single wait^state 

(Tw) is automatically inserted in I/O oper ations t o allow sufficient time for an I/O 
port to decode its address and activate the WAIT line, if necessary. 



Read 

Cycle 


Write 

Cycle 


Interrupt Request/ Acknowledge Cycle 


INSTRUCTION SET 


The processor samples the interrupt signal with the rising edge of the last clock at the 
end of any instruction. A specia l Mi cycle i s starte d when an interrupt is accepted. 
During the Mi cycle, the lORQ (instead jof MREQ) signal becomes active, indicating 
that the interrupting device can put an 8-bit vector on the data bus. Two wait states 
(Tw) are automatically added to this cycle. This makes it easy to implement a ripple 
priority interrupt scheme. 



Last M Cycle 



of Instruction 








Last T State 

Tl 

T2 

Tw 

Tw 

T 3 


' \ 

f \ 1 

' \ J 


\ i 

' ^ j 


INT _ ] 


jzzz: 

— 

— 


— - 

— 

A 0 -Ai 5 



X 

1 PC 


Xrefresh 









Ml 



1 




J 

MREQ 







L. 

lORQ 





\ 


J 








\ 

D0-D7 







J 

WAIT _ 

— 

— 

:izr 

— 



zzzz 

RD 









The following summary shows the assembly language mnemonic and the symbolic 
operation performed by the instructions of the /iPD780 and /iPD780-1 processors. 
The instructions are divided into 16 categories: 

Miscellaneous Group 8-Bit Loads 

Rotates and Shifts 16-Bit Loads 

Bit Set, Reset and Test Exchanges 

Input and Output Memory Block Moves 

Jumps Memory Block Searches 

Calls 8-Bit Arithmetic and Logic 

Restarts 16-Bit Arithmetic 

Returns General Purpose Accumulator and Flag Operations 

The addressing Modes include combinations of the following: 


Indexed 

Register 

Implied 

Register Indirect 
Bit 


Immediate 
Immediate Extended 
Modified Page Zero 
Relative 
Extended 
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/t.PD780 


INSTRUCTION SET TABLE 


MNEMONIC 

SYMBOLIC 

OPERATION 

DESCRIPTION 

NO. 

BYTES 

NO.T 

STATES 

I 

z 

FLAGS 
P/V s 

N 

H 

OP CODE 

76 543 210 

ADC HL, ss" 

HL-f-HL + ss + CY 

Add with carry reg. pair ss to HL 

1 

11 

t 

X 

V 

X 

0 

X 

11 

101 

101® 












01 

ssl 

010 

ADC A, r 

A - A + r + CY 

Add with carry Reg. r to ACC 

1 

4 

i 

X 

V 

X 

0 

X 

10 

001 

rrr® 

ADC A,n 

Ai- A + n + CY 

Add with carry value n to ACC 


7 

t 

i 

V 

X 

0 

X 

11 

001 

110 












nn 

nnn 

nnn 

ADC A, (HL) 

A-^A + (HL) + CY 

Add with carry loc. (HL) to ACC 


7 

t 

X 

V 

X 

0 

X 

10 

001 

110 

ADC A, (IX + d) 

A-A + (IX+d) + CY 

Add with carry loc. (IX + d) to ACC 


19 

t 

X 

V 

X 

0 

X 

11 

oil 

101 












10 

001 

110 



Add with carry loc. (lY + d) to ACC 









dd 

ddd 

ddd 

ADC A, (lY + d) 

A-<-A + (IY + d)+CY 


19 

t 

X 

V 

X 

0 

X 

11 

111 

101 












10 

001 

110 












dd 

ddd 

ddd 

ADD A, n 

A •<- A + n 

Add value n to ACC 

2 

7 

t 

X 

V 

X 

0 

X 

11 

000 

110 












nn 

nnn 

nnn 

ADD A, r 

A-A+r 

Add Reg. r to ACC 

1 

4 

t 

X 

V 

X 

0 

X 

10 

000 

rrr® 

ADD A, (HL) 

A-<-A+(HL) 

Add location (HL) to ACC 

■■ 

7 

t 

X 

V , 

X 

0 

X 

10 

000 

110 

ADD A, (IX + d) 

A->- A+ (IX + d) 

Add location (IX+d) to ACC 


19 

t 

X 

V 

X 

0 

X 

11 

oil 

101 












10 

000 

110 












dd 

ddd 

ddd 

ADDA, (lY+d) 

A<-A + (|Y + d) 

Add location (lY + d) to ACC 


19 

X 

X 

V 

X 

0 

t 

11 

111 

101 












10 

000 

110 












dd 

ddd 

ddd 

ADDHL, ss 

HL - HL+'ss 

Add Reg. pair ss to HL 

1 

11 

t 

• 

• 

• 

0 

X 

00 

ss 1 

001® 

ADD IX, pp 

IX-IX + pp 

Add Reg. pair pp to IX 

2 

15 

t 

• 

• 

• 

0 

X 

11 

oil 

101© 












00 

ppl 

001 

ADD !Y, rr 

lY-IY + rr 

Add. Reg. pair rr to lY 

2 

15 

X 

• 

• 

• ‘ 

0 

X 

11 

111 

101® 












00 

rrl 

001 

AND r 

A •<- AAr 

Logical 'AND' of Reg. r A ACC 


4 

0 

X 

p 

X 

0 

X 

10 

100 

rrr® 

AND n 

A — AAn 

Logical 'AND' of value n A ACC 


7 

0 

X 

p 

X 

0 

X 

11 

100 

110 












nn 

nnn 

nnn 

AND (HL) 

A-AA(HL) 

Logical 'AND' of loc. (HL) A ACC 


7 

0 

X 

p 

X 

0 

X 

10 

100 

110 

AND (IX +d) 

A-AA(lX + d) 

Logical 'AND' of loc. {IX + d) A ACC 


19 

0 

X 

p 

X 

0 

X 

11 

oil 

101 












10 

100 

110 












dd 

ddd 

ddd 

AND (lY +d) 

A-AA(IY + d) 

Logical 'AND' of loc. (lY + d) A ACC 


19 

0 

X 

p 

X 

0 

X 

11 

111 

101 












10 

100 

110 












dd 

ddd 

ddd 

BITb, (HL) 

z - (h 1) b 

T6st BIT bof location (HL) 

2 

12 

• 

1 

X 

X 

0 

1 

11 

001 

oil® 












01 

bbb 

110 

BITb, (IX + d) 

Z-(IX + d)b 

Test BIT b at location (IX + d) 


20 

• 

t 

X 

X 

0 

1 

11 

oil 

101® 












11 

001 

oil 












dd 

ddd 

ddd 












01 

bbb 

110 

101® 

BITb, (lY +d) 

Z-(IY + d)b 

Test BIT b at location (|Y + d) 


20 


X 

X 

X 

0 

1 

11 

111 












11 

001 

oil 












dd 

ddd 

ddd 












01 

bbb 

110 

BIT b, r 

Zwf, 

Test BIT of Reg. r 

2 

8 

• 

X 

X 

X 

0 

1 

11 

01 

001 

bbb 

?:;®® 

CALL cc, nn 

If condition cc false continue, 

Call subroutine at location nn if 

3 

10 

• 

• 

o 

• 

• 

• 

11 


100® 


else same as CALL nn 

condition cc is true 









nn 

nnn 

nnn 












nn 

nnn 

nnn 

CALL nn 

(SP- 1) -PC^ 

Unconditional call subroutine at 

3 

17 

• 

• 

• 

• 

• 

• 

11 

001 

101 


(SP- 2) - PC, 

location nn 









nn 

nnn 

nnn 


PC - nn 










nn 

nnn 

nnn 

CCF 

CY - CY 

Complement carry flag 

1 

4 

X 

• 

• 

• 

0 

X 

00 

111 

111 

CPr 

A- r 

Compare Reg. r with ACC 


4 

X 

X 

V 

X 

1 

X 

10 

111 

r rr^ 

CP n 

A - n 

Compare value n with ACC 


7 

X 

X 

V 

X 

1 

X 

11 

111 

110 












nn 

nnn 

nnn 

CP (HL) 

A- (HL) 

Compare loc. (HL) with ACC 


7 

X 

X 

V 

X 

1 

X 

10 

111 

110 

CP (IX +d) 

A- (IX + d) 

Compare loc. (IX + d) with ACC 


19 

X 

X 

V 

X 

1 


11 

oil 

101 












10 

111 

110 












dd 

ddd 

ddd 












11 

111 

101 

CP (lY + d) 


Compare loc. (lY + d) with ACC 


19 

X 

X 

V 

X 

1 

X 

10 

111 

110 












dd 

ddd 

ddd 

CPD 

A- (HL) 

C^ompare location (HL) and ACC, 

2 

16 

• 

X® 

X 

1 

X ■ 

11 

101 

101 


HL-HL-1 

BC-BC-1 

decrement HL and BC 





1® 




10 

101 

001 

CPDR 

A-(HL) 

Compare location (HL) and ACC, 

2 

21 if BC = 0 

• 

X® 

X 

1 

X 

11 

101 

101 


HL-HL-1 

decrement HL and BC, repeat until 


and A f (HL) 







10 

111 

001 


BC-BC-1 

BC = 0 


16 if BC = 0 











until A = (HL) or BC = 0 



or A= (HL) 
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MICROPROCESSOR 













NEC Microcomputer 


/i.PD780 


MNEMCmiC 

SYMBOLIC 

OPERATION 

DESCRIPTION 

NO. 

BYTES 

NO. T 
STATES 

Wg— 

OP CODE 

76 543 210 

CPI 

A - (HL) 

HL-^HL+ 1 

BC BC - 1 

Compare location (HL) ar>d ACC, 
increment HL and decrement BC 

2 

16 

• 1 1 t 

11 101 101 

10 100 001 

CPIR 

A - (HL) 

HL-^HL+1 

BC BC - 1 
until 

A = (HL) or BC = 0 

Compare location (HL) and ACC, 
increment HL, decrement BC 

Repeat until BC = C 

2 

21 if BC = 0 
and A 4 (HL) 
16 if BC = 0 
or A= (HL) 

• jd) t© { 1 t 

11 101 101 

10 110 001 

CPL 

A *- A 

Complement ACC (1's comp.) 

1 

4 

• • • • 11 

00 101 111 

DAA 


Decimal adjust ACC 

1 

4 

t t p t • t 

00 100 111 

DECr 

r-*- r - 1 

Decrement Reg. r 


4 

• t V 1 11 

00 rrr 101® 

DEC (HL) 

(HL)-t-(HL)- 1 

Decrement loc. (HL) 


11 

• 1 V 1 11 

00 110 101 

DEC (IX + d) 

(IX + d)-<-(IX + d)- 1 

Decrement loc; (IX + d) 


23 

• 1 VI 11 

11 011 101 

00 110 101 
dd ddd ddd 

DEC(IY+d) 

(IY+d)-^-(IY + d)-1 

Decrement loc. (lY + d) 


23 

• 1 VI 11 

11 111 101 

00 110 101 
dd ddd ddd 

DEC iX 

IX IX - 1 

Decrement IX 

2 

10 

• • • • • • 

11 011 101 

00 101 oil 

DEC lY 

lY - lY - 1 

Decrement lY 

2 

10 


11 111 101 

00 101 oil 

DEC ss 

ss ss - 1 

Decrement Reg. pairss 

1 

6 

• • • • • • 

00 ssl Oil® 

Dl 

IFF -0 

Disable interrupts 

1 

4 

• • • • • • 

11 110 oil 

DJNZ, e ^ 

B«-B-1 ifB = 0 
continue if B # 0 

PC PC + e 

Decrement B and jump relative if 

8 = 0 


8 

• # • • • • 

00 010 000 

El 

IFF-^-1 

Enable interrupts 


4 

• • • • • • 

11 111 Oil 

EX (SP), HL 

H-« (SP+ 1) 

L - (SP) 

Exchange the location (SP) and HL 

1 

19 


11 100 oil 

EX (SP), IX 

IXu«(SP + 1) 

IX^- (SP) 

Exchange the location (SP) and IX 


23 

• • • • • • 

11 oil 101 

11 100 oil 

EX (SP), lY 

IY„« (SP+ 1) 

IY" « (SP) 

Exchange the location (SP) and lY 


23 

• • • • • • 

11 111 101 

11 100 oil 

EX AF, AF ' 

AF-AF' 

Exchange the contents of AF, AF ' 


4 


00 001 000 

EX DE, HL 

DE-- HL 

Exchange the contents of DE and HL 


4 


11 101 oil 

EXX 

BC« BC' 

DE-DE' 

HL« HL' 

Exchange the contents of BC, DE, HL 
with contents of BC', DE', HL', 
respectively 

1 

4 

• • • • • • 

11 oil 001 

HALT 

Processor Halted 

HALT (wait for interrupt or reset) 

1 

4 

• • • • • • 

01 110 110 

IM 0 


Set Interrupt mode 0 

2 

8 

• • • • • • 

11 101 101 

01 000 110 

IM 1 


Set Interrupt mode 1 

2 

8 

• • O • • • 

11 101 101 

01 010 110 

IM 2 


Set Interrupt mode 2 

2 

8 

• • • • • • 

11 101 101 

01 oil 110 

IN A, (n) 

A - (n) 

Load ACC with inpHit from device n 

2 

11 

• • • • • % 

11 oil oil 

nn nhn nnn 

IN r, (C) 

r-(C) 

Load Reg. r with input from device 
(C) 

2 

12 

• 1 p 1 0 1 

11 101 101® 
01 rrr 000 

INC (HL) 

(HL) «- (HL)+ 1 

Increment location (HL) 

■■ 

11 

• 1 VI 0 1 

00 110 100 

INC IX 

IX - IX + 1 

Increment IX 


10 

• • • • • • 

11 oil 101 

00 100 oil 

INC (IX +d) 

(IX +d) ^(IX +d) + 1 

Increment location (IX + d) 

■ 

23 

• 1 VI 0 1 

11 011 1 01 

00 110 100 
dd ddd ddd 

INC lY 

lY lY + 1 

Increment lY 

B 

10 

• • • • • • 

11 111 101 

00 100 011 

INC (lY +d) 

(lY +d) •>- (lY +d) + 1 

Increment location (lY + d) 

■ 

23 

• 1 V 1 0 1 

11 111 101 

00 110 100 
dd ddd ddd 

INC r 

r + 1 

Increment Reg. r 


4 

• 1 VI 0 1 

00 rrr 100® 

INC ss 

ss ss + 1 

Increment Reg. pair ss 

■■ 

6 

• • • • • • 

00 ssO Oil® 

IND 

(HL)-^(C) 

B - B’- 1 

HL-<- HL- 1 

Load location (HL) with input from 
pxDrt (C), decrement HL and B 

■ 

16 

• 1® X X IX 

11 101 101 

10 101 010 


11 
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;tPD780 


INSTRUCTION SET TABLE 
(CONT.) 


MNEMONIC 

SYMBOLIC 

OPERATION 

DESCRIPTION 

NO. 

BYTES 

NO. T 
STATES 

C 

z 

FLAGS 
P/V S 

N 

H 

OP CODE 

76 543 210 

INDR 

(HL) - (C) 

B *- B - 1 
HL- HL- 1 

until B = 0 

Load location (HL) with input from 
port (C), decrement HL and decre- 
ment B, repeat until B = 0 

2 

21 

• 

1 

X 

X 

1 

X 

11 101 101 

10 111 010 

INI 

(HL) - (C) 

B - B - 1 

HL - HL + 1 


Load location (HL) with input from 
port (C); and increment HL and 
decrement B 

2 

16 

• 

;(3) 

X 

X 

1 

X 

11 101 101 

10 100 010 

INIR 

. 

(HL) - (C) 

B - B - 1 

HL -,HL + 1 

until B = 0 

Load location (HL) with input from 
port (C), increment HL and decre- 
ment B, repeat until B = 0 

.2 

21 

• 

1 

X 

X 

1 

X 

11 101 101 

10 110 010 

JP (HL) 

PC - HL 


Unconditional jump to (HL) 

1 

4 

• 

• 

• 

• 

• 

• 

11 101 |001 

JP (IX) 

PC - IX 


Unconditional jump to (IX) 

2 

8 

• 

• 

• 

• 

• 

• 

11 oil 101 

11 lor 001 

JP (lY) 

PC- lY 


Unconditional jump to (lY) 

2 

8 

• 

• 

• 

• 

• 

• 

11 111 101 

11 101 0Q1 

JP cc, nn 

If cc true PC 

nn else-continue 

Jump to location nn if condition cc 
is true 

3 

10 

• 

• 

# 

• 

• 

• 

11 ^c- 010® 
nn nnn nnn 

nn nnn nnn 

JP nn 

PC nn 


Unconditional jump to location nn 

3 

10 

1 

• 

• 

% 

• 

• ' 

• 

• 

11 000 oil 

nn nnn nnn 

nn nnn nnn 

JR C, e 

If C = 0 continue 

If C = 1 PC -■ PC + e 

Jump relative to PC + e, if carry - 1 

2 

7 if condition 
met. 1 2, if 
not 

• 

• 

• 

• 

• 

• 

00 111 000 

JR e 

PC - PC + 0 


Unconditional jump relative to PC -t- e 

2 

12 

• 

• 

• 

• 

• 

• 


JR NC, e 

If C = 1 cont 
If C = 0 PC - 

nue 

PC ^ e 

Jump relative to PC -t e if carry = 0 

2 

7 

• 

• 


• 

• 

• 


JR NZ, e 

If Z = 1 continue 

Jump relative to PC -r e if non-zero 
(Z 0) 

2 

7 

• 

• 

• 


• 

• 


JR Z. e 

If Z = 0 continue 

Jump relative to PC + e if zero 
(Z = 1) 

2 

7 

• 

• 

• 

• 

• 

• 


LD A, (BC) 

A - (BC) 


Load ACC with location (BC) 

1 

7 

• 

• 

• 

• 

• 

• 

00 001 010 

LD A, (DEI 

A - (DE) 


Load ACC with location (DE) 

1 

7 

• 

• 

• 

• 

• 

• 

00 oil 010 

LD A, 1 

A - 1 


Load ACC with 1 

2 

9 

• 


IFF 


0 

0 

11 101 101 

01 010 111 

LD A, (nn) 

, 

A — (nn) 


Load ACC with location nn 

3 

13 

• 

• 

• 

• 

• 

• 

00 111 010 

nn nnn nnn 

nn nnn nnn 

LD A, R 

A R 


Load ACC with Reg. R 

2 . 

9 

• 


IFF 


0 

0 

11 101 101 

01 oil 111 

LD (BC), A 

(BC) - A 


Load location (BC) with ACC 

1 

7' 

• 

• ' 

• 

• 

• 

• 

00 000 010 

LD (DE), A 

(DC) ■ A 


Load location IDE) with ACC 

1 

7 

• 

• 

• 

• 


« 

00 GIG 010 

LD (HL), n 

(HL) - n 


Load location (HL) with value n 

2 

10 

• 

* • 

• 

• 

• 

• 

00 110 110 

nn nnn nnn 

LD ss, nn 

SS - - nn 


Load Reg. pair ss with value nn 

4 

20 

• 

• 

• 

• 

• 

• 

00 ssO 001 ® 
nn nnn nnn 

nn nnn nnn 

LD HL, (nn) 

H ‘ (nn + 1 ) 
L - (nn} 


Load HL with location (nn) 

3 

16 

• 

• 

• 

• ' 

• 

• 

00 101 010 

nn nnn nnn 

nn nnn nnn 

LD (HL), r 

(HL) ■ r 


Load location (HL) with Reg. r 

1 

7 

• 

• 

• 

• 

• 

• 

01 110 rrr® 

LD 1, A 

! • A 


Load 1 with ACC 

2 

9 

• 

• 

• 

• 

• 

• 

11 101 101 

01 000 111 

LD IX, nn 

IX - nn 


Load IX with value nn 

■ 

19 

• 

• 

• 

• 

• 

• 

11 011 101 

00 100 001 
nn nnn nnn 

nn nnn nnn 

LD IX, (nn) 

IX|. • (nn -r 
IX|^ - (nn) 

) 

Load IX with location (nn) 

1 

20 

• 

• 

• 

• 

• 

• ' 

11 011 101 

00 101 010 

nn nnn nnn 

nn nnn nnn 

LD (IX ^ d), n 

(IX + d) - n 


Load location (IX + d) with value n 

1 

19 

• 

• 

• 

• 

• 

• 

11 oil 101 

00 110 110 
dd ddd ddd 

nn nnn nnn 

LD (IX + d), r 

(IX + d) - r 


Load location (IX -t d) with Reg. r 

3 

19 

• 

• 

• 

• 

• 

• 

11 oil 101® 

01 110 rrr 

dd ddd ddd 






O 
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MICROPROCESSOR 


/iPD780 


0 

■!-« 

=J 

Q. 

E 

o 

o 

o 

o 

!:e 

o 

LJJ 

z 


MNEMONIC 

SYMBOLIC 

OPERATION 

description 

NO. 

BYTES 

NO. T 
STATES 

FLAGS 

C Z P/V S N H 

OP CODE 

76 543 210 

LD lY, nn 

1 Y <- nn 

Load lY with value nn 

4 

14 

• • • • • • 

11 111 101 

00 100 001 

nn nnn nnn 

nn nnn nnn 

LD lY, (nn) 

IYlj ♦- (nn 4 1) 
lY^ ■>-- (nn) 

Load lY with location (nn) 

4 

20 

• • • • • • 

11 111 101 

00 101 010 

nn nnn nnn 

nn nnn nnn 

LD ss, (nn) 

sSj^ <- (nn 4 1 ) 
ssj^ ♦- (nn) 

Load Reg. pair dd with location (nn) 

4 

20 

• • • • • • 

11 101 101® 
01 ssl oil 

nn nnn nnn 

nn' nnn nnn 

LD (lY + d), n 

(IY4d) -n 

Load (lY 4 d) with value n 

4 

19 

• • • • • • 

11 111 101 

00 no 110 

dd ddd ddd 

nn nnn nnn 

LD (lY +d), r 

(lY 4 d) ^ r 

Load location (lY 4 d) with Reg. r 

3 

19 

• • • • • • 

11 111 101® 
01 110 r r r 

dd ddd ddd 

LD (nn), A 

(nn) A 

Load location (nn) with ACC 

3 

13 

• • • • • • 

00 110 010 

nn nnn nnn 

nn nnn nnn 

LD (nn), ss 

(nn 4 1) t- SS|_| 

(nn) •>- SS|^ 

Load location (nn) with Reg. pairdd 

4 

20 

• • • • • • 

11 101 101® 
01 ssO Oil 

nn nnn nnn 

nn nnn nnn 

LD (nn), HL 

(nn 4 1 ) ■»- H 
(nn) L 

Load location (nn) with HL 

3 

16 

• • • • • • 

00 100 010 

nn nnn nnn 

nn nnn nnn 

LD (nn), IX 

(nn 4 1 ) *- iXj, 

(nn) — IXj^ 

Load location (nn) with IX 

4 

20 

• • • • • • 

11 011 101 

00 100 010 

nn nnn nnn 

nn nnn nnn 

LD (nn), lY 

(nn 4 1) - lY 
(nn) *- lYj^ 

Load location (nn) with lY 

4 

20 

• • • • • • 

11 111 101 

00 100 010 

nn nnn nnn 

nn nnn nnn 

LD R, A 

R - A 

Load R with ACC 

2 

9 

• • • • • • 

11 101 101 

01 001 111 

LD r, (HL) 

r^(HLI 

Load Reg. r with location (HL) 

1 

7 

• • • • • • 

01 rrr 110® 

LD r, (IX + d) 

r - (IX 4 d) 

Load Reg. r with location (IX 4 d) 

3 

19 

• • • • • • 

11 011 101® 
01 rr r 110 
dd ddd - ddd 

LD r, (lY 4 d) 

r - (lY 4 d) 

Load Reg. r with location (lY 4 d) 

3 

19 

• • • • • • 

11 111 101® 
01 rrr 110 
dd ddd ddd 

LD r, n 

r t- n 

Load Reg. r with value n 

2 

7 

• • • • • • 

00 rrr 110® 
nn nnn nnn 

LD, r, r' 

r *- r 

Load Reg. r with Reg. r 

1 


• • • • • • 

01 rrr rV'r'© 

LD SP, HL 

SP^ HL 

Load SP with HL 

1 

6 

• • • • • • 

11 111 001 

LD SP, IX 

SP^ IX 

Load SP with IX 

2 

10 

• • • • • • 

11 oil 101 

11 111 001 

LD SP, lY 

SP-IY 

Load SP with 1 Y 

2 

10 

• • • • • • 

11 111 101 

11 111 001 

LDD 

(DE) - (HL) 

DE *-DE- 1 

HL - HL - 1 

BC-BC - 1 

Load location (DE) with location 
(HL), decrement DE, HL and BC 

2 

16 

• • 1*00 

11 101 101 

10 101 000 

LDDR 

(DE) ^ (HL) 

DE ^ DE - 1 

HL - HL - 1 

BC - BC 1 until BC = 0 

Load location (DE) with location 
(HL) 

2 

21 

• • 0 • 0 0 

11 1 01 101 

10 111 000 

LDI 

(DE) *- (HL) 

DE - DE 4 1 

HL ^ HL 4 1 

BC - BC - 1 

Load location (DE) with location 
(HL), increment DE, HL; decrement 
BC 

2 

16 

• • I®* 00 

11 101 101 

10 100 000 

LOIR 

(DE) - (HL) 

DE«- DE 4 1 

HL HL 4 1 

BC BC - 1 until BC = 0 

Load location (DE) with location 
(HL), increment DE, HL; decrement 
BC and repeat until BC = 0 

2 

21 if BC t^O 

16 if BC = 0 

• • 0 • 0 0 

11 101 101 

10 110 000 

NEG 

A - 0- A 

Negate ACC (2’s complement) 

2 

8 

1 1 V t 1 : 

11 101 101 

01 000 1 00 


2m 
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INSTRUCTION SET TABLE 
(CONT.) 


MNEMONIC 

SYMBOLIC 


NO. 

NO. T 

OPERATION 

DESCRIPTION 

BYTES 

STATES 

NOP 


No operation 

1 

4 

OR r 

A<-AVr 

Logical 'OR' of Reg. r and ACC 


4 

OR n 

A <- AV n 

Logical 'OR' of value n and ACC 


7 

OR (HL) 

A^ AV (HL) 

Logical 'OR' of loc. (HL) and ACC 


7 

OR (IX +d) 

A^dX +d) 

Logical 'OR' of loc. (IX + d) A ACC 


19 

OR (lY + d) 

A-^AVdY+d) 

Logical 'OR' of loc. (lY +d) A ACC 


19 

OTDR 

(C)^(HL) 

Load output port (C) with contents 

2 

21 if B it 0 


- 1 

of location (HL), decrement HL 


16 if B = C 


HL^ HL- 1 until B = 0 

and B, repeat until B = 0 



OTIR 

(C) - (HL) 

Load output port (C) with location 

2 

21 if B it 0 


B -B - 1 

(HL), increment HL, decrement B, 


16 if B = C 


HL HL + 1 until B = 0 

repeat until B = 0 



OUT (C), r 

(C)*-r 

Load output port (C) with Reg. r 

2 

12 

OUT (n), A 

(n) — A 

Load output port (n) with ACC 

2 

11 

OUTD 

(C)-(HL) 

Load output port (C) with location 

2 

16 


B^B- 1 

(HL), increment HL and 




HL-HL-1 

decrement B 



OUTI 

(C)-(HL) 

Load output port (C) with location 

2 

16 


B - B - 1 

(HL), increment HL and 




HL - HL + 1 

decrement B 



POP IX 

IX - (SP + 1) 

IX"-(SP) 

Load IX with top of stack 

2 

14 

POP lY 

lY - (SP + 1) 

IY|_-(SP) 

Load lY with top of stack 

2 

14 

POPqq 

qqH"-(SP + 1) 
qqj_-(SP) 

Load Reg. pair qq with top of stack 

1 

10 

PUSH IX 

(SP-2)^IX 
(SP - 1) ^ ix|;; 

Load IX onto stack 

2 

15 

PUSH lY 

(SP - 2) - lY 
(SP - 1) - lY^ , 

Load lY onto stack 

2 

15 

PUSH qq , 

(SP-2)Y-qq 

(SP- 1) ~qq^ 

Load Reg. pair qq onto stack 

1 

1 1 

RESb, r 

Sb-0 

Reset Bit b of Reg. r 


8 

RES b, (HL) 

Sb^Oi (HL) 

Reset Bit b of loc. (HL) 


15 

RES b, (IX + d) 

Sb^O, (IX+d) 

Reset Bit b of loc. (IX + d) 


23 

RES b, (lY + d) 

Sb^O, (lY + d) 

Reset Bit b of loc. (lY + d) 


23 

RET 

PC ^ (SP) 

PC|^ - (SP + 1) 

Return from subroutine 

1 

10’ 

R ET cc 

If condition cc is false 

Return from subroutine if condition 

1 

5 if CC false 


coot, else (PCl (SP) 
PCh^(SP+1) 

CC is true 


1 1 If CC true 

RETI 


Return from interrupt 

2 

' 14 

RETN 


Return from non-maskable interrupt 

2 

14 

RL r 


Rotate left through carry Reg. r 


2 

RL (HL) 


Rotate left through carry loc. (HL) 


4 


FLAGS 


OP CODE 


Z 

P/V 

s 

N 

H 

76 

543 

210 

• 

• 

• 

• 

• 

00 

000 

000 

I 

p 

1 

0 


10 

110 

rrr 

1 

■p 

1 

0 

t 

1 1 

110 

110 






nn 

nnn 

nnn 

1 

p 

1 

0 

: 

10 

110 

110 

1 

p 

1 

0 

t 

11 

oil 

101 






10 

110 

110 






dd 

ddd 

ddd 

1 

p 

\ 

0 


1 1 

111 

101 






10 

110 

110 






dd 

ddd 

ddd 

1 

X 

X 

1 

X 

11 

101 

101 






10 

111 

oil 

1 

X 

X 

1 

X 

11 

101 

101 






10 

110 

oil 


• 

• 

• 

• 

11 

101 

101^ 






01 

r r r 

001 

• 

• 

• 

• 

• 

1 1 

010 

oil 






nn 

nnn 

nnn 

j® 

X 

X 


X 

11 

101 

101 






10 

101 

oil 

.® 

X 

X 

i 

X 

1 1 

101 

101 






10 

O 

o 

oil 

• 

• 

• 

• 

• 

11 

oil 

101 






11 

100 

001 

• 

• 

• 

• 

• 

11 

111 

101 






11 

100 

001 

• 

• 

• 

• 

• 

11 

qqO 

001^ 

• 

• 



• 

11 

oil 

101 






11 

100 

101 

• 

• 

• 

• 

• 

11 

111 

101 






11 

100 

101 

• 

• 

• 

• 

' • 

11 

qqO 

io/ 

• 

• 

• 

• 

• 

1 1 

001 

011^ 






10 

bbb 

rrr^ 

• 

• 

• 


• 

1 1 

001 

oil 






10 

bbb 

110 


• 

• 

• 

• 

11 

oil 

101 






11 

001 

oil 






dd 

ddd 

ddd 






10 

bbb 

110 

• 

• 

• 

• 

• 

11 

111 

101 






11 

001 

oil 






dd 

ddd 

ddd 






10 

bbb 

110 

• 

• 

• 

• 

• 

11 

001 

001 


• 

• 

• 

• 

11 

— cc— 

o 

o 

o 

• 

• 


• 


11 

101 

101 






01 

001 

101 

• 

• 

• 

• 


11 

101 

101 






01 

000 

101 

J ' 

p 

1 

0 

0 

11 

001 

011^ 






00 

010 

r r r 


p 


0 

0 

11 

001 

oil 






00 

010 

110 

1 

p 

't 

0 

0 

11 

oil 

101 






1 1 

001 

oil 






dd 

ddd 

ddd 






00 

010 

110 


p 

: 

0 

0 

1 1 

111 

101 






1 1 

001 

oil 






.dd 

ddd 

ddd 






00 

010 

110 

• 

• 

• 

0 

0 

00 

010 

111 


RL (IX + d) 


RL (lY + d) 






Qj 

II 



B 



m = r, (HL), 
(IX +d), 

(lY +d), A 


Rotate left through carry loc. (IX + d) 


Rotate left through carry loc. (lY + d) 


Rotate left ACC through carry 


14 
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2081 


NEC Microcomputer 














NEC Microcomputer 


/i.PD780 


DESCRIPTION 

NO. 

BYTES 

NO. T 
STATES 

C 

Z 

FLAGS 
P/V S 

N 

H 

OP CODE 

76 543 210 

Rotate location (HL) left circular 

2 

15 

t 

1 

P 

I 

0 

0 

11 

001 

Oil 










00 

000 

110 

Rotate location (IX + d) left circular 


23 

I 

1 

P 

1 

0 

0 

11 

oil 

101 










11 

001 

Oil 










dd 

ddd 

ddd 


■ 








00 

000 

110 

Rotate location (lY + d) left circular 

■ 

23 

1 

1 

P 

1 

0 

0 

11 

111 

101 










11 

001 

Oil 










dd 

ddd 

ddd 










00 

000 

110 

Rotate Req. r left circular 

2 

8 



P 


0 

0 

11 

001 

U 1 1 ^ 










00 

000 

r r r 

Rotate left circular ACC 

1 

4 


• 

• 

• 

0 

0 

00 

000 

111 

Rotate digit left and right between 

2 

18 

• 


P 

1 

0 

0 

11 

101 

101 

ACC and location (HL) 









01 

101 

111 

Rotate right through carry Reg. r 


2 

1 

1 

P 

t 

0 

0 

11 

001 

oil® 










00 

oil 

r r r 

Rotate right through carry loc. (HL) 


4 



P 

I 

0 

0 

11 

001 

oil 










00 

oil 

110 

Rotate right through carry loc. 


6 

!■ 


P 

t 

0 

0 

11 

oil 

101 

(IX + d) 









11 

001 

oil 










dd 

ddd 

ddd 










00 

oil 

110 

Rotate right through carry loc. 


6 

I 


P 

t 

0 

0 

11 

■111 

101 

(lY + d) 









11 

001 

oil 










dd 

ddd 

ddd 










00 

oil 

110 

Rotate right ACC through carry 

1 

4 


• 

• 

• 

0 

0 

00 

oil 

111 

Rotate Reg. r right circular 


2 

I 

] 

P 

J 

0 

0 

11 

001 

Oil® 










00 

001 

r r r 

Rotate loc. (HL) right circular 


4 

I 


P 

t 

0 

0 

11 

001 

Oil 










00 

001 

110 

Rotate loc. (IX + d) right circular 


6 


1 

P 

1 

0 

0 

,11 

oil 

101 










11 

001 

Oil 










dd 

ddd 

ddd 










00 

001 

110 

Rotate loc. (lY + d) right circular 


6 

t 

J 

P 

I 

0 

0 

11 

111 

101 










11 

001 

Oil 










dd 

ddd 

ddd 










00 

001 

110 

Rotate right circular ACC 

1 

4 


• 

• 

• 

0 

0 

00 

001 

111 

Rotate digit right and left between 

2 

18 

• 


P 

I 

0 

0 

11 

101 

101 

ACC and location (HL) 









01 

100 

111 

Restart to location T 

1 

11 

• 

• 

• 

• 

• 

• 

11 

t t 

111 

Subtract Reg. r from ACC w/carry 

1 

4 

J 

t 

V 

J 

1 

* 

10 

Oil 

r r 

Subtract value n from ACC with 


7 

1 

t 

V 

J 

1 

t 

11 

oil 

110 

carry 









nn 

nnn 

nnn 

Sub. loc. (HL) from ACC w/carry 


7 

t 

t 

V 

t 

1 

1 

10 

oil 

110 

Subtract loc. (IX + d) from 


19 

i 

t 

V , 

t 

1 

1 

11 

oil 

101 

ACC with carry 









10 

oil 

110 










dd 

ddd 

ddd 

Subtract loc. (lY +d) from 


19 

t 

t 

V 

t 

1 

1 

11 

111 

101 

ACC with carry 









10 

Oil 

110 










dd 

ddd 

ddd 

Subtract Reg. pair ss from HL with 

2 

15 


I 

V 

1 

1 

X 

11 

101 

101® 

carry 









01 

s sO 

010 

Set carry flag (C = 1 ) 

1 

4 

1 

• 

• 

• 

0 

0 

00 

110 

111 

Set Bit b of location (HL) 

2 

15 

• 

• 

• 

• 

• 

• 

1 1 

001 

Oil© 










11 

bbb 

110 

Set Bit b of location (IX id) 


23 

• 

• 

• 

• 

• 

• 

11 

Oil 

101© 










11 

001 

Oil 










dd 

ddd 

ddd 


HU 








11 

bbb 

110 


MNEMONIC 


SYMBOLIC 

OPERATION 


RLC (HL) 

RLC (IX + d) 

RLC (lY + d) 

RLC r 

RLCA 

RLD 

RR r 
RR (HL) 

RR (IX + d) 

RR (lY + d) 

RRA 

RRC r 
RRC (HL) 
RRC (IX d) 

RRC (lY + d) 

RRCA 



m^Hr, (HL), 

(IX +d), (lY +d), A 


A I? aIs oI I? 4(3 ol(HL) 

JT^ 


7-0 


m - r, (HL), 

(IX +d), (lY +d), A 




m — r, (HL), 

(IX +d), (lY +d), A 



RST, 

(SP - 1 ) ^ PCh 
(SP 2) -PCl 

PCh ^ 0, PCl * T 

SBC A, r 

SBC A, n 

A A r CY 

A - A - n - CY 

SBC A, (HL) 

SBC A, (IX + d) 

A- A - (HL) - CY 

A - A - (IX + d) - CY 

SBC A, (lY + d) 

A - A - (lY + d) - CY 

SBC H L, ss 

HL HL - ss CY 

SCF 

CY - 1 

SETb, (HL) 

(HL)b-l 

SET b, (IX + d) 

1 

(IX 1 


21 ^ 


®IC MASTER 1979 


















/tPD780 


Tg = 0 C to +70' C; Vqc " ‘ otherwise specified. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

mPD780 

mPD780-1 

MIN 

MAX 

MIN 

MAX 

Clock Period 

tc 

0.4 


0.25 

® 

MS 


Clock Pulse Width, Clock High 

tv, (‘1>H) 

180 


110 


ns 

Clock Pulse Width, Clock Low 

V (‘I'D 

180 

2000 

110 

2000 

ns 

Clock Rise and Fall Time 

tr.f 


30 


30 

ns 

Address Output Delay 

tD(AD) 


145 


110 

ns 

Cl ^ 50 pF 

Delay to Float 

'F(AD) 


no 


90 

ns 

Address Stable Prior to MREQ (Memory Cycle) 

f^acm 



© 


ns 

Address Stable Prior to lORQ, RD or WR (I/O Cycle) 

taci 



© 


ns 

Address Stable from RD or WR 

tea 



© 


ns 

Address Stable from RD or WR During Float 

leaf 

® 


® 


ns 

Data Output Delay 

tD(D) 


230 


150 

ns 

Cl = 200 pF 

Delay to Float During Write Cycle 

tF(D) 


90 


90 

ns 

Data Setup Time to Rising Edge of Clock During Ml Cycle 

tS'l>(D) 

50 


35 


ns 

Data Setup Time to Falling Edge of Clock During M2 to M5 Cycles 

'S>i:(D) 

60 


50 


ns 

Data Stable Prior to WR (Memory Cycle) 

Idem 



©- 


ns 

Data Stable Prior to WR (I/O Cycle) 

tdei 

© 


© 


ns 

Data Stable from WR 

tedf 

© 


© 


ns 

Any Hold Time for Setup Time 

tH 

0 



0 

ns 


MREQ Delay from Falling Edge of Clock to MREQ Low 

'dlT(mr) 


100 


85 

ns 

Cl - 50pF 

■ 

MREQ Delay from Rising Edge of Clock to MREQ High 

'DH<1.(MR) 


100 


85 

ns 

MREQ Delay from Falling Edge of Clock to MREQ High 

tonJliviR) 


100 


85 

ns 

Pulse Width, MREQ Low 

tw(MRL) 

© 




ns 

Pulse Width, iVIRlQ'High 

tuv(MRH) 



® 


ns 

lORQ Delay from Rising Edge of Clock to lORQ Low 

’DL'KIR) 


90 


75 

ns 

lORQ Delay from Falling Edge of Clock to lORQ Low 

tDLT(IR) 


no 


85 

ns 

iORQ Delay from Rising Edge of Clock to iORQ High 

'DH<1>(IR) 


100 


85 

ns 

iORQ Delay from Falling Edge of Clock to IORQ High 

'dhT(ir) 


110 


85 

ns 

RD Delay from Rising Edge of Clock to RD Low 

tOL'KRD) 


100 


85 

ns 

RD Delay from Falling Edge of Clock to RD Low 

‘DL4:(RD) 


130 


95 

ns 

RD Delay from Rising Edge of Clock to RD High 

'DH<I>(RD) 


100 


85 

ns 

RD Delay from Falling Edge of Clock to RD High 

tDH<i:(RD) 


110 


85 

ns 

WR Delay from Rising Edge of Clock to WR Low 

tDL4>(WR) 


80 


65 

ns 

WR Delay from Falling Edge of Clock to WR Low 

tDL^{WR) 


90 


80 

ns 

WR Delay from Failing Edge of Clock to WR High 

tDH<l>(WR) 


100 


80 

ns 

Pulse Width to WR Low 

tw(WRL) 





ns 

Ml Delay from Rising Edge of Clock to Ml Low 

tDL(IVII) 


130 


100 

ns 

Cl = 30 pF 

Ml Delay from Rising Edge of Clock to Ml High 

tDH(MI) 


130 


100 

ns 

RFSH Delay from Rising Edge of Clock to RFSH Low 

tDL(RF) 


180 


130 

ns 

RFSH Delay from Rising Edge of Clock to RFSH High 

tDH(RF) 


150 


120 

ns 

WAIT Setup Time to Falling Edge of Clock 

ts(WT) 

70, 


70 


ns 


HALT Delay Time from Falling Edge of Clock 

tD(HT) 


300 


300 

ns 

Cl = 50 pF 

INT Setup Time to Rising Edge of Clock 

ts(IT) 

80 


80 


ns 


Pulse Width, NMI Low 

tw(NML) 

80 


80 


ns 


BUSRQ Setup Time to Rising Edge of Clock 

ts(BQ) 

80 


50 


ns 


BUSAK Delay from Rising Edge of Clock to BUSAK Low 

tOL(BA) 


120 


100 

ns 

Cl 50 pF 

BUSAK Delay from Falling Edge of Clock to BUSAK High 

tDH(BA) 


110 


100 

ns 

RESET Setup Time to Rising Edge of Clock 

‘s(RS) 

90 


60 




Delay to Float (MREQ, IORQ, RD and WR) 

'F(C) 


100 


80 

ns 


Ml Stable Prior to IORQ (Interrupt Ack.) 

tmr 

@ 




ns 



Notes: ® ta^m “ twi'f'Hl + tf -65 (75)* 

@ <aci ^ 'c- 70(80) • 

(D 'ca = 'w (‘I'D + tr -50 (40)* 

@ leaf = 'm (‘I'Ll + tr -45 (60)* 

® tdcm = tc 170 (210)* 

® 'dci = <w (‘tL) + tr -170 (210)* 

§ tcd( - tyy (‘I'D + tr - 70 (80)* 
tm ( IVIRL ) = tc -30 (40)* 
tyy (MRH) » (.[.H) + tf 20(30)* 

t tyy (WR) = tc -30 (40)* 

tmr = 2tc + tyy (<I>H) + tf 65 (80)* 

@ tc >■ tyy (<I>H) + tyy (4'L) + tr + tf 

•These values apply to the #iPD780. 


FROM OUTPUT 
UNDER TEST 


TEST POINT 


v. 

% » 1 

J 

u 


T 

k ^ 

p 100 ju> 



R-l + 2.1 kn 


AC CHARACTERISTICS 





O 

LU 

Z' 


LOAD CIRCUIT FOR OUTPUT 


6 
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MICROPROCESSOR 



MICROPROCESSOR 


;£PD780 


INSTRUCTION SET TABLE 
(CONT.) 


MNEMONIC 

SYMBOLIC 

OPERATION 

DESCRIPTION 

SETb, (lY -i-d) 

(lY -td)^j*- 1 

Set Bit b of location (lY + d) 

SETb, r 


Set Bit b of Reg. r 

SLA r 

SLA (HL) 

SLA (IX +d) 

CY 7^-0 -^0 

m= r, (HL), (IX -i-d), (lY -Ld) 

Shift Reg. r left arithmetic 

Shift ioc. (HL) left arithmetic 

Shift Ioc. (IX + d) left arithmetic 

SLA (lY -Hd) 


Shift Ioc. (lY -I-d) left arithmetic 

SRA r 

SRA (HL) 

SRA (IX + d) 

7-0 -»■ CY 

♦ 

m = r, (HL), (IX -i-d), (lY -t d) 

Shift Reg. r right arithmetic- 

Shift Ioc. (HL) right arithmetic 

Shift Ioc. (IX d) right arithmetic 

SRA (lY + d) 


Shift Ioc. (lY -I-d) right arithmetic 

SRLr 


Shift Reg. r right logical 

SRL (HL) 

SRL (IX + d) 

0— fc- 7-0 CY 

Shift Ioc. (HL) right logical 

Shift Ioc. (IX -1- d) right logical 


m - r, (HL), (IX + d), (lY + d) 


SRL (lY + d) 


Shift Ioc. (lY d) right logical 

SUB r 

SUB n 

A - A - r 

A <- A - n 

Subtract Reg. r from ACC 

Subtract value n from ACC 

SUB (HL) 

SUB (IX + d) 

A ‘-A - (HL) 

A-A - (IX +d) 

Subtract Ioc. (HL) from ACC 

Subtract Ioc. (IX -t d) from ACC 

SUB (lY + d) 

A - A- (lY -Ld) 

Subtract Ioc. (lY -i- d) from ACC 

XOR r 

XOR n 

A - AVr 

A - AVn 

Exclusive 'OR' Reg. rand ACC 
Exclusive 'OR' value n and ACC 

XOR (HL) 

XOR (IX +d) 

A-AV{HL) 

A-AV-dX +d) 

Exclusive 'OR' Ioc. (HL) and ACC 
Exclusive 'OR' Ioc. (IX -r d) and ACC 

XOR (lY + d) 

A - AV (lY -1- d) 

Exclusive 'OR' Ioc. (lY -*■ d) and ACC 



NO. T 
STATES 


FLAGS OPCODE 

C Z P/V S N H 76 543 210 



FLAG NOTES: ^ 

(T) P/V flag is 0 if B-1=0, else P/V=1 Reg s s ~R 

(D Z=1 if A=(HL),elseZ=0 BC 00 A 

@ If B-1=0, Z flag set, else reset ® 

_ H i_ f 0 C 

FLAG DEFINITIONS: SP’ 11 D 

• = Flag not affected g 

0 = Flag reset P* 

1 = Flag set 

X = Flag unknown 

1 = Flag affected according to result of operation 
V = Overflow set 
P = Parity set 
IFF = Interrupt flip-flop set 




© 


© 

© 

© 

Reg 

s s 

Reg r 

Reg pp 

Reg 

r r 

Bit b 

Reg r,r' 

Reg qq 

BC 

00 

A 

111 

BC 

00 

BC 

00 

0 

000 

A 

111 

BC 00 

DE 

01 

B 

000 

DE 

01 

DE 

01 

1 

001 

B 

000 

DE 01 

HL 

10 

C 

001 

IX 

10 

lY 

10 

2 

010 

C 

001 

HL 10 

SP’ 

11 

D 

010 

SP 

11 

SP 

11 

3 

oil 

D 

010 

AF 11 



E 

oil 





4 

10Q 

E 

oil 




H 

ICO 





5 

101 

H 

100 




L 

101 





6 

110 

L 

101 










7 

111 





FLAG DESCRIPTION: 

C = Carry/Link 
Z = Zero 

P/V = Parity /Overflow 


S = Sign 

N = Add/Subtract 
H = Half Carry 


• 

• 

• 

• 

• 

• 

11 

111 

101© 







11 

001 

Oil 







dd 

ddd 

ddd 







11 

bbb 

110 

• 


• 

• 

• 

• 

11 

001 

Oil® 







11 

6bb 

r r r 

I 

1 

p 

I 

0 

0 

11 

001 

oil® 







00 

100 

r r r 

t 

t 

p 

t 

0 

0 

11 

001 

oil 







00 

100 

110 

1 

i 

p 

I 

0 

0 

11 

Oil 

101 







11 

001 

oil 







dd 

ddd 

ddd 







00 

100 

110 

1 

t 

p 

t 

0 

0 

11 

1 1 1 

101 







11 

001 

Oil 







dd 

ddd 

ddd 







00 

100 

110 

1 

t 

p 

{ 

0 

0 

1 1 

001 

on® 







00 

101 

r r r 

J 

i 

p 

t 

0 

0 

11 

001 

oil 







00 

101 

110 

t 

t 

p 

t 

0 

0 

11 

oil 

101 







11 

001 

oil 







, dci 

ddd 

ddd 







00 

101 

110 

I 

i 

p 


0 

0 

11 

111 

101 







11 

001 

Oil 







dd 

ddd 

ddd 







00 

101 

110 

t 

1 

p 

t 

0 

0 

11 

001 

Oil® 







00 

111 

r r r 

t 

J 

p 

t 

0 

0 

11 

0O1 

oil 







00 

111 

110 

1 

1 

p 

1 

0 

0 

11 

Oil 

101 







11 

001 

oil 







dd 

ddd 

ddd 







00 

111 

110 

i 

i 

p 

t 

0 

0 

11 

111 

101 







11 

001 

Oil 







dd 

ddd 

ddd 







00 

111 

110 

t 

t 

V 

1 

1 


10 

010 

rrr® 

1 

t 

V 

t 

1 

i 

11 

010 

110 







nn 

nnn 

nnp 


t 

V 

I 

1 

I 

10 
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dd 

ddd 

ddd 

I 

{ 

p 

t 

1 

J 

11 

111 

101 







10 

101 

110 







dd 

ddd 

ddd 


© 


CC 

Condition 

Relevant Flag 

Reg r 

000 

NZ 

Non Zero 

Z 

B 

000 

001 

Z 

Zero 

Z 

C 

001 

010 

NC 

Non Carry 

C 

D 

010 

oil 

C 

Carry 

C 

E 

oil 

100 

PO 

Parity Odd 

P/V 

H 

100 

101 

PE 

Parity Even 

P/V 

L 

101 

110 

P 

Sign Positive 

S 

F 

110 

111 

M 

Sign Negative 

S 

A 

111 
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NEC 

NEC Microcomputers, Inc. /1.PD8021 

SINGLE CHIP 8-BIT 
MICROCOMPUTER 


DESCR IPTION The NEC iLiPD8021 is a stand alone 8-bit parallel microcomputer incorporating the 
following features usually found in external peripherals. The juPD8021 contains: 

1 K X 8 bits of mask ROM program memory, 64 x 8 bits of RAM data memory, 21 
I/O lines, an 8-bit interval timer/event counter, and internal clock circuitry. 


FEATURES • 8-Bit Processor, ROM, RAM, I/O, Timer/Counter 

• Single -I-5V Supply (-I4.5V to +6.5V) 

• NMOS Silicon Gate Technology 

• 10 MS Cycle Time 

• All Instructions 1 or 2 Cycles 

• Instructions are Subset of mPD8048/8748/8035 

• High Current Drive Capability — 2 I/O Pins 

• Clock Generation Using Single Resistor or Inductor 

• Zero-Cross Detection Capability 

• Expandable I/O Using iuPD8243's 

• Available in 28 Pin Plastic Package 


PIN CONFIGURATION 



Vcc 

P21 

P20 

Pi 7 
PI6 
Pl5 
Pl4 
Pl3 
P12 
P1I 
P10 

RESET 
XTAL 2 
XTAL 1 


© 

3 , 
Oi 

£ 

o 

o 

o 

o 


O 

HI: 

Z 
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MICROPROCESSOR 


MICROPROCESSOR 


;ti.PD8021 

The NEC jL£PD8021 is a single component, 8-bit, parallel microprocessor using 
N-channel silicon gate MOS technology. The self-contained IK x 8-bit ROM, 

64 X 8-bit RAM, 8-bit timer/counter, and clock circuitry allow the iuPD8021 to 
operate as a single-chip microcomputer in applications ranging from controllers to 
arithmetic processors. 

The instruction set, a subset of the /iPD8048/8748/8035, is optimum for high-volume, 
low cost applications where I/O flexibility and instruction set power are required. The 
/LtPD8021 instruction set is comprised mostly of single-byte instructions with no 
instructions over two bytes. 



Operating Temperature 0°C to +70°C 

Storage Temperature (Ceramic Package) “65°C to +150°C 

(Plastic Package) -65°C to +125°C 

Voltage on Any Pin -0.5 to +7 Volts © 

Power Dissipation 1 Watt 

Note: © With Respect to Ground. 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
q} implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
3 reliability. 

B *Ta = 25°C 


O 

O 

O 

k- 

O 


O 

LU 


Ta = 0°C to +70°C; Vcc = +5.5V ± IV; Vss = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input Low Voltage 

(All Except XTAL 1, XTAL 2) 

V|L 

-0.5 


+ 0.8 

V 


Input High Voltage 

(All Except XTAL 1, XTAL 2) 

V|H 

2.0 


Vcc 

V 

Vcc = 5.0V ± 10% 

Input High Voltage 

(All Except XTAL 1, XTAL 2) 

V|H1 

3.0 


Vcc 

V 

Vcc = 5.5V ± iv 

Output Low Voltage 

VOL 



0.45 

V 

•OL = T6 mA 

Output Low Voltage 

(PlO. Pll) 

VOLI 



2.5 

V 

Iql = 7 mA 

Output High Voltage 
(All Unless Open Drain) 

VOH 

2.4 



V 

Iqh = 50 /nA 

Output Leakage Current 
(Open Drain Option — Port 0) 

lOL 



-10 

iuA 

VCC>V|N> Vss 
+0.45V 

Vcc Supply Current 

ICC 



60 

mA 



FUNCTIONAL DESCRIPTION 


BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 
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PIN IDENTIFICATION 


AC CHARACTERISTICS 


PACKAGE OUTLINE 
/L1PD8O2IC 


fi.PD8021 


1 PIN 

FUNCTION 

NO. 

SYMBOL 

1 - 2 , 

26-27 

P2O-P23 

(Port 2) 

P20-P23 comprise the 4-bit bi-directional I/O port 
which is also used as the expander bus for the 
/iPD8243. 

3 

PROG 

PROG is the output strobe pin for the /liPD8243. 

4-11 

POO-P07 

(PortO) 

One of the two 8-bit quasi bi-directional I/O ports. 

12 

ALE 

Address Latch Enable output (active- high). Occurring 
once every 30 input clock periods, ALE can be used 
as an output, clock. 

13 

T1 

Testable input using transfer functions JT1 and JNT1. 
T1 can be made the counter/timer input using the 

STRT CNT instruction. T1 also provides zero-cross 
sensing for low-frequency AC input signals. 

14 

Vss 

Processor's ground potential. 

15 

XTAL 1 

One side of frequency source input using resistor, 
inductor, crystal or external source. (non-TTL 
compatible V|h). 

16 

XTAL2 

The other side of frequency source input. 

17 

RESET 

RESET initializes the processor, setting program 
counter to zero and clearing status flip-flops. 

18-25 

P1O-P17 

(Port 1) 

The second of two 8-bit quasi bi-directional I/O ports. 

28 

Vcc 

-1-5V power supply input. 


Ta = 0°C to +70°C; Vcc = 5.5V ±1 V; Vss = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Cycle Time 

TcY 

10.0 


50.0 

MS 

3 MHz XTAL = 10 MS ® 

Oscillator Frequency Variation 
(Resistor Mode) 


-20 


+20 

% 

F = 25 MHz © 


Note: (T) Control outputs: Ci_ = 80 pF; R|_ = 2.2K/4.3K 



h- : A H 

J 


inrwnnnrn^ 

c 

T 

|i| II tl I 

I II ll I'i If II II II II II I 

r 

— 


£ 

G 


ITEM 

MILLIMETERS 

INCHES 

A 

38.0 MAX. 

1,496 MAX. 

B 

2.49 

0.098 

C 

2.54 

0.10 

D 

0.5 ±0.1 

0.02 ± 0.004 

E 

33.02 

1.3 

F 

1.5 

0.059 

G 

2.54 MIN. 

0.10 MIN. 

H 

0.5 MIN. 

0.02 MIN. 

I 

5.22 MAX. 

0.205 MAX. 

J 

5.72 MAX. 

0.225 MAX. 

K 

15.24 

0.6 

L 

13.2 

0.52 

M 


„ „ + 0.004 
° ° - 0.002 



0°-15° 




o 

LU 

Z 
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MICROPROCESSOR 




NEC Microcomputer 


/XPD8021 


INSTRUCTION SET 







INSTRUCTION CODE 





FLAG 

mnemonic 

FUNCTION 

DESCRIPTION 

l£L_ 

De 

Db 

D 4 

D 3 

D2 

Dl 

pp : 

CYCLES 

BYTES 

C 

ACCUMULATOR | 

ADD A, = data 

(A) (A) + data 

Add immediate the specified Data to the 

0 

0 

0 

0 

0 

0 

1 

1 

2 

2 

• 



Accumulator. 

d7 

d6 

dg 

d4 

d3 

d2 

dl 

do 




Add A, Rr 

(A) ^ (A) + (Rr) 

Add contents of designated register to 

0 

1 

1 

0 

1 

r 


r 

1 

1 

• 


for r = 0 - 7 

the Accumulator. 












ADD A, @> Rr 

(A)^{A) + ((Rr)) 

Add indirect the contents the data 

0 

1 

1 

0 

0 

0 

0 

r 

1 

1 

• 


for r = 0 - 1 

memory location to the Accumulator. 












ADDC A, = data 

(A) <- (A) + (C) + data 

Add immediate with carry the specified 

0 

0 

0 

1 

0 

0 

1 

1 

2 

2 

• 



data to the Accumulator. 

d7 

d6 

d5 

d4 

d3 

d2 

dl 

do 




ADDC A, Rr 

(A) (A) + (C) + (Rr) 

Add with carry the contents of the 

0 

1 

1 

1 

1 



r 

1 

1 

• 


for r = 0 - 7 

designated register to the Accumulator. 












ADDCA,@Rr 

(A)-^(A) + (C) + ((Rr)) 

Add indirect with carry the contents of 

0 

1 

1 

1 

0 

0 

0 

r 

1 

1 

• 


for r = 0 - 1 

data memory location to the 

Accumulator. 












ANL A, = data 

(A) <- (A) AND data 

Logical and specified Immediate Data 

0 

1 

0 

1 

0 

0 

1 

1 

2 

2 




with Accumulator. 

cl7 

d6 

d5 

d4 

d3 

d2 

dl 

do 




ANL A, Rr 

(A) - (A) AND (Rr) 

Logical and contents of designated 

0 

1 

0 

1 

1 



r 

1 

1 



for r = 0 - 7 

register with Accumulator. 












ANL A, @ Rr 

(A) (A) AND ((Rr)) 

Logical and Indirect the contents of data 

0 

1 

0 

1 

0 

0 

0 

r 

1 

1 



for r = 0 - 1 

memory with Accumulator. 












CPL A 

(A) NOT (A) 

ComplemRnt the contents of the 
Accumulator. 

0 

0 



0 


' 

1 

1 

1 


CLR A 

(A)-0 

CLEAR the contents of the Accumulator. 

0 

0 

1 

0 

0 

1 

1 

1 

1 

1 


DA A 


DECIMAL ADJUST the contents of the 
Accumulator. 

0 

1 

0 

1 

0 

1 

1 

1 

1 

1 

• 

DEC A 

(A) ^ (A) - 1 

DECREMENT by 1 the Accumulator's 
contents. 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 


INCA 

(A) - (A) + 1 

increment by 1 the Accumulator's 

0 

0 

0 

1 

0 

1 

1 

1 

1 

1 




contents. 












ORL A, = data 

(A) (A) OR data 

Logical OR specified immediate data 

0 

1 

0 

0 

0 

0 

1 

1 

2 

2 




with Accumulator 

tl7 

d6 

d5 

d4 

d3 

d2 

dl 

do 




ORL A, Rr 

(A) (A) OR (Rr) 

Logical OR contents of designated 

0 

1 

0 

0 

1 

r 

r 

r 

1 

1 



for r = 0 - 7 

register with Accumulator. 












ORL A @ Rr 

(A) ♦- (A) OR ((Rr)) 

Logical OR Indirect the contents of data 

0 

1 

0 

0 

0 

0 

0 

r 

1 

1 



for r = 0 - 1 

memory location with Accumulator. 












RL A 

(AN + 1)-^ (AN) 

Rotate Accumulator left by 1-bit with- 

1 

1 

1 

0 

0 

1 

1 

1 

1 

1 



(Aq) (Ay) 
for N = 0 - 6 

out carry. 












RLC A 

(AN + 1) (AN); N = 0-6 

■ Rotate Accumulator left by 1-bit through 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

• 


(Aq) - (C) 

(C)-(A7) 

carry. 












RR A 

(AN) (AN + 1);N = 0-6 

Rotate Accumulator right by 1-bit 

0 

1 

1 

1 

0 

1 

1 

1 

1 

1 



(Ay) (Aq) 

without carry. 












RRC A 

(AN) -(AN +1);N = 0-6 

Rotate Accumulator right by 1-bii 

0 

1 

1 

0 

0 

1 

1 

1 

1 

1 

• 


(Ay) - (C) 

(C) - (Aq) 

through carry. 












SWAP A 

(A4.y) (Ao - 3) 

Swap the 24-bit nibbles in the 
Accumulator. 

0 

1 

0 

0 

0 

1 

1 

1 

1 

1 


XRL A, = data 

(A) - (A) XOR data 

Logical XOR specified immediate data 

1 

1 

0 

1 

0 

0 

1 

1 

2 

2 




with Accumulator. 

d7 

^6 

dS 

d4 

d3 

d2 

dl 

do 




XRLA.Rr 

(A) - (A) XOR (Rr) 

Logical XOR contents of designated 

1 

1 

0 

1 

1 

r 

r 

r 

1 

1 



for r = 0 - 7 

register with Accumulator. 












XRL A, @ Rr 

(A) - (A) XOR ((Rr)) 

Logical XOR Indirect the contents of data 

1 

1 

0 

1 

0 

0 

0 

r 

1 

1 



for r = 0 - 1 

memory location with Accumulator. 












1 BRANCH 

DJNZ Rr, addr 

(Rr) - (Rr) - 1;r = 0- 7 

Decrement the specified register and 

1 

1 

1 

0 

1 

r 

r 


i 

2 



If (Rr) * 0 
(PC 0 - 7) - addr 

test contents. 

37 

36 

35 

34 

33 

32 

31 

30 




JC addr 

(PC 0-7) -addr if C = 1 

Jump to specified address if carry flag 

1 

1 

1 

1 

0 

1 

1 

0 

2 

2 



(PC)-(PC) + 2ifC = 0 

is set. 

37 

36 

35 

34 

33 

32 

31 

30 




JMP addr 

(PC 8- 10) - addr 8 - 10 

Direct Jump to specified address within 

310 

39 

38 

0 

0 

1 

0 

0 

2 

2 



(PC 0 - 7) - addr 0-7 
(PC 11) - DBF 

the 2K address block. 

37 

36 

35 

34 

33 

32 

31 

30 




JMPP @ A 

(PC 0-7) -((A)) 

Jump indirect to specified address with 
address page. 

1 

0 

1 

1 

0 

0 

1 

1 

2 

■1 

■ 

JNC addr 

(PC0-7)-addr if C = 0 

Jump to specified address if carry flag is 

1 

1 

1 

0 

0 

1 

1 

0 

2 




(PC)-(PC) + 2ifC=1 

low. 

37 

36 

35 

34 

33 

32 

31 

30 




JNT1 addr 

. (PC 0-7) -addr if Tt =0 

Jump to specified address if Test 1 is low. 

0 

1 

0 

0 

0 

1 

1 

0 

2 




(PC) - (PC) + 2 if T1 = 1 


37 

36 

35 

34 

33 

32 

31 

30 




JNZ addr 

(PC 0 - 7) - addr if A = 0 

Jump to specified address if 

1 

0 

0 

1 

0 

1 

1 

0 

2 

2 



(PC) - (PC) + 2 if A = 0 

Accumulator is non-zero. 

37 

36 

35 

34 

33 

32 

31 

30 




JTF addr 

(PC 0 - 7) - addr if TF = 1 

Jump to specified address if Timer Flag 

0 

0 

0 

1 

0 

1 

1 

0 

2 




(PC) - (PC) + 2 if TF =0 

is set to 1 . 

37 

36 

35 

34 

33 

32 

31 

30 




JT1 addr 

(PC 0 - 7) - addr if T1 = 1 

Jump to specified address if Test 1 is a 1. 

0 

1 

0 

1 

0 

1 

1 

0 

2 




(PC) -(PC) + 2ifT1 =0 


37 

36 

35 

34 

33 

32 

31 

30 




JZ addr 

(PC 0 - 7) - addr if A = 0 

Jump to specified address if Accumulator 

1 

1 

0 

0 

0 

1 

1 

0 

2 




(PC) - (PC) + 2 if A = 0 

is 0. , 



37 

36 

35 

34 

33 

32 

31 

30 


■I 

■ 
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/tPD8021 





INSTRUCTION CODE 



FLAG 

MNEMONIC 

FUNCTION 

DESCRIPTION 

D? Dg Dg D4 D3 O2 Di Oq 

CYCLES 

BYTES 

C 


DATA MOVES 


MOV A, = data 

(A) •<- data 

Move Immediate the specified data into 

0 

0 

1 

0 

0 

0 

1 

1 

2 

2 




the Accumulator. 

d7 

d6 

d5 

d4 

d3 

d2 

dl 

do 




MOV A, Rr 

(A)^(Rr);r = 0-7 

Move the contents of the designated 
registers into the Accumulator. 

1 

1 

1 

1 

1 


r 

r 

1 

1 


MOV A, @ Rr 

(A)i-((Rr));r = 0-1 

Move Indirect the contents of data 
memory location into the Accumulator. 

1 

1 

1 

1 

0 

0 

0 

r 

1 

1 


MOV Rr, = data 

(Rr) <- data; r = 0 - 7 

Move Immediate the specified data into 

1 

0 

1 

1 

1 

r 

r 

r 

2 

2 




the designated register. 

d? 

d6 

d5 

d4 

d3 

d2 

dl 

do 




MOV Rr, A 

(Rr)-^(A);r = 0-7 

Move Accumulator Contents into the 
designated register. 

1 

0 

1 

0 

1 

r 

r 

r 

1 

1 


MOV@Rr, A 

((Rr))v-(A);r = 0- 1 

Movte Indirect Accumulator Contents 
into data memory location. 

1 

0 

1 

0 

0 

0 

0 

r 

1 

1 


MOV @ Rr, = data 

((Rrl) ■•-data; r = 0 - 1 

Move Immediate the specified data into 

1 

0 

1 

1 

0 

0 

0 

r 

2 

2 




data memory. 

d7 

d6 

d5 

d4 

d3 

d2 

dl 

do 




MOVP A, @A 

(PC 0-71 -(A) 

(A) ^((PO) 

Move data in the current page into the 
Accumulator. 

1 

0 

1 

0 

0 

0 

1 

1 

2 

1 


XCH A, Rr 

(A);? (Rr);r = 0-7 

Exchange the Accumulator and desig- 
nated register's contents. 

0 

0 

1 

0 

1 

r 

r 

r 

1 

1 


XCH A,@ Rr 

(A);2:((Rr));r = 0-1 

Exchange Indirect contents of Accumu- 
lator and location in data memory. 

0 

0 

1 

0 

0 

0 

0 

r 

1 

1 


XCHD A,@ Rr 

(A0-3):ii((Rr))0-3)); 

Exchange Indirect 4-bit contents of 

0 

0 

1 

1 

0 

0 

0 

r 

1 

1 



r = 0-1 

Accumulator and data memory. 













CPL C 

(C)-NOT (C) 

Complement Content of carry bit. 

1 

0 

1 

0 

0 

1 

1 

1 

1 

■nB 

• 

CLR C 

(0^0 

Clear content of carry bit to 0. 

1 

0 

0 

1 

0 

1 

1 

1 

1 


• 

INPUT/OUTPUT 1 

ANLD Pp, A 

(Pn) - (Pn) and (AO-3) 

Logical and contents of Accumulator with 

1 

0 

0 

1 

1 

1 

p 

p 

■mB 




p = 4-7 

designated port (4 - 7). 












IN A, Pp 

(A)^(Pp);p = 1 -2 

Input data from designated port (1 - 2) 
into Accumulator. 

0 

0 

0 

0 

1 

0 

p 

p 

2 

■ 

■ 

MOVD A, Pp 

(A0-3)-(Pp);p = 4-7 
(A4-7)'^-0 

Move contents of designated port (4 - 7) 
into Accumulator. 

0 

0 

0 

0 

1 

1 

p 

p 

■ 

o 

■ 

MOVD Pp, A 

(Pp)^A0-3;p = 4-7 

Move contents of Accumulator to desig- 
nated port (4-7). 

0 

0 

1 

1 

1 

1 

p 

p 

o 

o 

■ 

ORLD Pp, A 

(Ppl^IPp) OR (A 0-3) 

Logical or contents of Accumulator 

1 

0 

0 

0 

1 

1 

p 

p 





p = 4-7 

with designated port (4 - 7). 












OUTL Pp, A 

(Pp)^(A);p = 1 -2 

Output contents of Accumulator to 
designated port (1 - 2). 

0 

0 

1 

1 

1 

0 

p 

p 

o 

■ 

■ 

REGISTERS | 

INC Rr 

(Rr) ^ (Rr) H-l ; r = 0 - 7 

Increment by 1 contents of designated 
re^isier. 

0' 

0 

0 

1 

1 


r 

■ 


jm 

n 

INC@Rr 

((Rr))-((Rr)) + 1; 

Increment Indirect by 1 the contents of 

0 

0 

0 

1 

0 

0 

0 

■ 





r = 0-1 

data memory location. 








■■ 




SUBROUTINE 1 

CALLaddr 

((SP))-(PC), (PSW4-7) 

Call designated Subroutine. 

aio 

ag 

38 

1 

0 

1 

0 

0 

2 

2 



(SP) - (SP) 1 
(PC8-10)^addr8-10 
(PC 0 - 7) addr 0 - 7 
(PC 11) ^DBF 


a? 

36 

35 

34 

33 

32 

31 

30 



■ 

RET 

(SP) - (SP) - 1 
(PC) ^((SP)) 

Return from Subroutine without restor- 
ing Program Status Word. 

1 

0 

0 

0 

0 

0 

1 

1 

2 

1 

■ 

TIMER/COUNTER 1 

MOVA, T 

(A)^(T) 

Move contents of Timer/Counter into 
Accumulator. 

0 

1 

0 

0 

0 

0 

1 

0 

■ 

■ 

■ 

MOV T, A 

(T) - (A) 

Move contents of Accumulator into 
Timer/Counter. 

0 

1 

1 

0 

0 

0 

1 

0 

■ 

D 

■ 

STOP TCNT 


Stop Count for Event Counter. 

0 

1 

1 

0 

0 

1 

0 

V 




STRT CNT 


Start Count for Event Counter. 

0 

1 

0 

0 

0 

1 

0 

1 




STRTT 


Start Count for Timer. 

0 

1 

0 

1 

0 

1 

0 

_LJ 




MISCELLANEOUS I 

NOP 


No Operation performed. 


a 

0 

0 

0 

0 

0 

0 


- 1 1 


Notes; (T) Instruction Code Designations r and p form the binary representation of the Registers and Ports involved. 

@ The dot under the appropriate flag bit indicates that its content is subject to change by the instruction it appears in. 
@ References to the address and data are specified in bytes 2 and/or 1 of the instruction. 



(2) Numerical.Subscripts appearing in the FUNCTION column reference the specific bits affected. 


Symbol Definitions 


SYMBOL 

DESCRIPTION 

A 

The Accumulator 

addr 

Program Memory Address (12 bits) 

C 

Carry Flag 

CLK 

Clock Signal 

CNT 

Event Counter 

D 

Nibble Designator (4 bits) 

data 

Number or Expression (8 bits) 

P 

"In-Page" Operation Designator 

’’p 

Port Designator (p = 1 , 2 or 4 - 7) 

Rr 

Register Designator (r = 0, 1 or 0 - 7) 


SYMBOL 

DESCRIPTION 


T 

Timer 


• Ti 

Testable Flag 1 


X 

External RAM 

1 

= 

Prefix for Immediate Data 


@ 

Prefix- for Indirect Address 

j: 

$ 

Program Counter’s Current Value 


(x) 

Contents of External RAM Location 


((x)) 

Contents of Memory Location Addressed 
by the Contents of External RAM Location 


- 

Replaced By 



SP8021-9-78-GN-CAT 
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NEC Microcomputer 


NEC Microcomputers, Inc. 


SEC 

UP08041 

^PD8741* 


UNIVERSAL PROGRAMMABLE PERIPHERAL 
INTERFACE 8-BIT MICROCOMPUTERS 


DESCRIPTION The /iPD8041 and A/PD8741 are 8-bit single component microcomputers which 

function as general purpose programmable interfaces between the host processor and 
many various peripheral devices. The iuPD8041 and juPD8741 differ only in their 
internal program memories. The juPD8041 contains 1024 x 8 bytes of mask ROM, 
while the /iPD8741 contains 1024 x 8 bytes of UV EPROM. Some of the features 
offered by both devices include 64 x 8 bytes of RAM data memory, an 8-bit program- 
mable counter/timer, 16 TTL compatible I/O lines, and two test inputs. 

FEATURES • Fully Compatible with 8080A, 8085A, and 8048 Families 

• Single +5V Supply 

• Fully Compatible ROM and EPROM Versions 

• 1024 X 8 ROM/EPROM, 64 X 8 RAM 

• 18 Programmable I/O Lines 

• Expandable I/O 

• Two Single Level Interrupts 

• Single Package: 8-Bit Processor, ROM, RAM, Timer, I/O and Clock 

• Asynchronous Data Register for Master Processor Interface 

• Available in Both Plastic and Ceramic 40-Pin Packages 




/KPD8041/8741 


BLOCK DIAGRAM 


crystal, lc. or clock 


MASTER SYSTEM INTERFACE 



RESIDENT 

RAM 

64x3 


Operating Temperature 0°C to +70°C 

Storage Tempeiature (Ceramic Package) -65°C to +150°C 

Storage Tempeiature (Plastic Package) ; -65°C to +125'’C 

Voltage on Any Pin -0.5 to +7 Volts ® 

Power Dissipation 1.5 Watt 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

Note: (T) With respect to ground. 

'Ta = 25 C 

Ta ■ O C to +70"C; Vqo = Vcc = +5V i 5%. Vss = OV 


ABSOLUTE MAXIMUM 
RATINGS* 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input Low Voltage 
(All except Xi and X 2 ) 

V|L 

-0.5 


+ 0.8 

V 


Iriput High Voltage 

(All except Xi, X 2 , RESET) 

V|H 1 

2.0 


Vcc 

V 


Input High Voltage 
(Xi, X 2 , RESET) 

V|H2 

3.0 


Vcc 

V 


Output Low Voltage 
(D 0 -D 7 . SYNC) 

VOLI 



0.45 

V 

•OL = 2.0 mA 

Output Low Voltage 

(All other outputs except PROG) 

VoL2 



0.45 

V 

*OL“T. 6 mA 

Output Low Voltage (PRCXi) 

Vol3 



0.45 

V 

Iql “1-0 mA 

Output High Voltage (D 0 -D 7 ) 

VOHI 

2.4 



V 

•oh = -400 pA 

Output High Voltage 
(All other outputs) 

VOH 2 

2.4 



V 

•OH = -50 tiA 

Input Leakage Current 
(To, Ti , RD, WR, CS. EA, Aq) 

•IL 



±10 

uA 

Vss < V|N < 
Vcc 

Output Leakage Current 
(D 0 -D 7 : Hiflh Z State) 

•OL 



±10 

pA 

Vss + 0.45 < 

V|N < Vcc 

Vqd Supply Current 

•do 



25 

mA 


Total Supply Current 

•CC + >00 



135 

mA 


Low Input Source Current 
(Pl0-Pl7; P20-f’27) 

•lii 



0.4 

mA 

V|L =0.8V 

Low Input Source Current 
(SS; RESET) 

•LI2 



0.2 

mA 

ViL = 0.8V 


DC CHARACTERISTICS 


<D 

Z3 

cx 

E 
o 
o - 

,0;, 

O 


O 

LJJ 

Z 
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MICROPROCESSOR 


PIN IDENTIFICATION 


/XPD8041/8741 



0 

•3 

Q. 


E 

o 

o 

o 

k- 


O 

LU 


1 PIN 1 

FUNCTION 

NO. 

SYMBOL 

1,39 

T 0 ,Ti 

Testable input pins using conditional transfer functions 

JTO, JNTO, JT1, JNT1. T 1 can be made the counter/ 
timer input using the STRT CNT instruction. The PROM 
programming and verification on the 8741 uses Tg. 

2 

Xl 

One side of the crystal input for external oscillator or 
frequency source. 

3 

X 2 

The other side of the crystal input. 

4 

RESET 

Active-low input for processor initialization. RESET is also 
used for PROM programming, verification, and power down. 

5 

SS 

Single Step input (active-low). SS together with SYNC out- 
put allows the juPD8741 to "single-step" through each 
instruction in program memory. 

6 

CS 

Chip Select input (active-low). CS is used to select the 
appropriate iuPD804 1/8741 on a common data bus. 

7 

EA 

External Access input (active-h' .). A logic "1" at this input 
commands the AtPD8041/8741 to perform all program 
memory fetches from external memory. 

8 

RD 

Read strobe input (active-low). RD will pulse low when the 
master processor reads data and status words from the DATA 
BUS BUFFER or Status Register. 

9 

Ao 

Address input which the master processor uses to indicate if 
a byte transfer is a command or data. 

10 

WR 

Write strobe input (active-low). WR will pulse low when the 
master processor writes data or status words to the DATA 

BUS BUFFER or Status Register. 

IT 

SYNC 

The SYNC output pulses once for each /uPD8041/8741 
Instruction cycle. It can function as a strobe for external 
circuitry. SYNC can also be used together with SS to 
"single-step" through each instruction in program memory. 

12-19 

D 0 -D 7 BUS 

The 8 -bit, bi-directional, tri-state DATA BUS BUFFER lines 
by which thejuPD8041/8741 interfaces to the 8 -bit master 
system data bus. 

20 

vss 

Processor's ground potential. 

21-24, 

35-38 

P 2 O-P 27 

PORT 2 is the second of two 8 -bit, quasi-bi-directional I/O 
ports, P 20 -P 23 contain the four most significant bits of the 
program counter during external memory fetches. P20‘F23 
also serve as a 4-bit I/O bus for the juPD8243, 

INPUT/OUTPUT EXPANDER. 

25 

PROG 

Program Pulse. PROG is used in programming the /iPD8741. 

It Is also used as an output strobe for the /rPD8243. 

26 

vdd 

Vdd is the programming supply voltage for programming 
the ^PD8741 . It is +5V for normal operation of the 
/iPD8041/8741. Vdd is also the Low Power Standby 
input for the ROM version. 

27-34 

P 1 O-P 17 

PORT 1 is the first of two 8 -bit quasi-bi-directional I/O ports. 

40 

Vcc 

Primary power supply. Vqc crjust be +5V for programming 
and operation of the AtPD8741 and for the operation of the 
MPD8041. 
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/1.PD8041/8741 


Ta = 0°C to +70°C,- VpD = Vcc = +5V; Vsa = OV 


PARAMETER 

SYMBOL 

1 LIMITS 

UNITS 

TEST 

CONDITIONS 

MPO8041 

pPD8741 

MIN 1 MAX 

MIN 1 MAX 

I OBB READ 1 

CS, Aq Setup to RD 1 

tAR 

0 


60 


ns 


CS, Aq Hold after RD t 

tRA 

0 


30 


ns 


RD Pulse Width 

tRR 

250 


300 

2xtcy 

ns 

tcY = 2.5 jus 

CS, Aq to Data Out Delay 

tAD 


150 


370 

ns 


RD i to Data Out Delay 

tRD 


150 


200 

ns 


RD t to Data Float Delay 

tDF 

10 


10 


ns 



100 


140 

ns 


Recovery Time between 

Reads and/or Writes 

tRV 

1 


1 


MS 


Cycle Time , 

tCY 

2.5 


2.5 


MS 

6 MHz Crystal 



DBB WRITE 





CS, Aq Setup to WR 1 

tAW 

0 


60 


ns 


CS, Aq Hold after WR t 

tWA 

0 


30 


ns 


VW Pulse Width 

tww 

250 


300 

2xtCY 

ns 

tcY = 2.5 MS 

Data Setup to WR t 

tDW 

150 


250 


ns 


Data Hold after WR t 

tWD 

0 


30 


ns 



AC CHARACTERISTICS 




READ OPERATION - DATA BUS BUFFER REGISTER 


TIMING WAVEFORMS 



SYSTEM 
ADDRESS BUS 

READ CONTROL 


WRITE OPERATION - DATA BUS BUFFER REGISTER 



CS Of Aq 


WR 


DATA BUS 
ONPUT) 


X 


H 


DATA CAN qHANGE 




X 


... DATftVALID-- ■ 


DATA CAN CHANGE 


SYSTEM 
ADDRESS BUS 


WRITE CONTROL 


o 


LU 

Z 


2093 


®IC MASTER 1979 


MICROPROCESSOR 



NEC Microcomputer 


PACKAGE OUTLINE 
/XPD8041C/D 
MPD8741C/D 


/itPD8041/8741 



(Plastic) 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 ±0.1 

0.10 ± 0,004 

D 

0.5 ±0.1 

0.019 ±0.004 

E 

48.26 

1.9 

F 

1.2 MIN 

0.047 MIN 

G 

2.54 MIN 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 

I 

5.22 MAX 

0.206 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.600 

L 

13.2 

0.520 

M 

+ 0.1 

0.25 

- 0.05 

+ 0.004 

0.010 

- 0.002 




(Ceramic) 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 ± 0.1 

0.100 ±0.004 

D 

0.50 ± 0.1 

0.0197 ± 0.004 

E 

48.26 ±0.2 

1.900 ± 0.008 

F 

1.27 

0.050 

G 

3.2 MIN 

0.126 MIN 

H 

1.0MIN 

0.04 MIN 

I 

4.2 MAX 

0.17 MAX 

J 

5.2 MAX 

0.205 MAX 

K 

15.24 ± 0.1 

0.6 ± 0.004 

L 

+ 0.2 

13.5 

- 0.25 

+ 0.008 

0.531 

- 0.010 

M 

0.30 ± 0.1 

0.01210.004 
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/tPD8041/8741 


INSTRUCTION SET 





r 


INSTRUCTION CODE 



— 


flags 

MNEMONIC 

FUNCTION 

DESCRIPTION 

k. 

D6 

05 

04 

03 

02 

Ol 

1 

CYCLES 

BYTES 

C AC FO FI IBF QBF 



ADD A, ^ data 

(A) «- (A) + data 

Add Immediate the specif ied Data to the 

0 

0 

0 

0 

0 

0 

1 

1 

■ 2 

2 

e 



Accumulator. 

<17 

d6 

d5 

d4 

d3 

d2 

dl 

do 




ADD A. Rr 

(A)-(A) + (Rr) 

Add contents of designated register to 

0 



0 

1 

r 

r 

r 

1 

1 

• 


for r = 0 - 7 

the Accumulator. 












ADD A, @1 Rr 

(A)-(A) + ((RrH 

Add Indirect the contents the data 

0 



0 

0 

0 

0 

r 

1 

1 



for r = 0 - 1 

memory location to the Accumulator. 












AD DC A, - data 

(Al - (A) + (Cl + data 

Add Immediate with carry the specified 

0 

0 

0 


0 

0 

1 

1 

2 

.2 




data to the Accumulator. 


d6 

d5 

d4 

d3 

d2 

dl 

do 




ADDC A, Rr 

(A) *- (Al + (Cl + (Rr) 

Add with carry the contents of the 

0 





r 

r 

r 

’1 

1 

• 


f or r » 0 - 7 

designated register to the Accumulator. 












ADDC A, @ Rr 

(Al -(Al + (C) + ((Rrl) 

Add Indirect with carry the contents of 

0 




0 

0 

0 

r 

1 

1 

• 


for r = 0 - 1 

data memory location to the 

Accumulator. 












ANL A, =data 

(Al <-(A) AND data 

Logical and specified Immediate Data 

0 


0 

1 

0 

0 

1 

1 

2 

2 




with Accurnulator. 

<*7 


dS 

d4 

d3 

d2 

dl 

do 




ANL A. Rr 

(A) <- (A) AND (Rr) 

Logical and contents of designated 

0 

1 

0 

1 

1 

r 

• 

r 

1 

1 



for r = 0 - 7 

register with Accumulator. 












ANL A, @ Rr 

(A) - (A) AND ((Rrl) 

Logical and Indirect the contents of data 

0 


0 


0 

0 

0 

r 

1 

1 



for r = 0 1 

memory with Accumulator. 












CPU A 

(A)-NOT(AI 

Complement the contents of the 
Accumulator. 

0 

0 



0 



1 

1 

1 


CLR A 

(A) - 0 

CLEAR the contents of the Accumulator. 

0 

0 


0 

0 



1 

1 

1 


DA A 


DECIMAL ADJUST the contents of the 
Accumulator. 

0 


0 


0 

1 


1 

1 

1 

e 

DEC A 

(A) - (A) 1 

DECREMENT by 1 the accumulator's 

0 

0 

0 

0 

0 



1 

1 

1 




contents. 












INC A 

(A) - (Al + 1 

Increment by 1 the accumulator's, 
contents. 

0 

0 

0 


0 



1 


1 


ORL A, = data 

(A) - (A) OR data 

Logical OR or ^ecified immediate data 

0 

1 

0 

0 

0 

0 


1 

2 

2 




with Accumulator 

d? 

de 

d5 

d4 

d3 

d2 

dl 

do 




OR LA, Rr 

(A) - (A) OR (Rrl 

Logical OR contents of designated 

0 

1 

0 

0 




r 

1 

1 



for r = 0 - 7 

register with Accumulator. 












ORL A, @1 Rr 

(A) - (A) OR ((Rrl) 

Logical OR Indirect the contents of data 

0 

1 

0 

0 

0 

0 

0 

r 

1 

1 



for r = 0 - 1 

memory location with Accumulator. 












RL A 

(AN + 11 - (AN) 

Rotate Accumulator left by 1-bit without 

1 

1 

1 

0 

0 

1 

1 

1 

1 

1 



(AqI fAy) 

for N = 0 - 6 

carry. 












RLC A 

(AN + 1) - (AN): N = 0 - 6 

Rotate Accumulator left by 1-bit through 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

• 


(AqI^ICI 
(Cl - (A7) 

carry. 












RR A 

(AN) - (AN + 1): N = 0 - 6 

Rotate Accumulator right by 1-bit 

0 

1 

1 

T 

0 

1 

1 

1 

1 

1 



(A7 ) — (AqI 

without carry. 












RRC A 

(AN)-(AN + l);N = 0-6 

Rotate Accumulator right by 1-bit 

0 

1 

1 

0 

0 

1 

1 

1 

1 

1 

• 


(A7) - (C) 

(C) - (AqI 

through carry.. 












SWAP A 

(A4.7 ) (Ag - 3) 

Swap the 2 4-bit nibbles in the 

Accumulator. 

0 

1 

0 

0 

0 

1 

1 

1 

1 

1 


XRL A, *data» 

(A) - (A) XOR data , 

Logical XOR specified immediate data 

1 

1 

0 

1 

0 

0 

1 

1 

2 

2 




with Accumulator. 

d7 

de 

d5 

d4 

d3 

d2 

dl 

do 




XRL A, Rr 

(A) - (A) XOR (Rr) 

Logical XOR contents of designated 

1 

1 

0 

1 

1 

r 

r 

r 

1 

1 



for r - 0 — 7 

register with Accumulator. 












XRLA, @Rr 

(Al - (A) XOR ((Rrl) 

Logical XOR IrKJirect the contents of data 

1 

1 

0 

1 

0 

0 

0 

r 

1 

1 



for r = 0 — 1 

memory location with Accumulator. 












1 BRANCH 1 

DJNZ Rr, addr 

(Rr) - (Rrl - 1;r = 0- 7 

Decrement the specified register and 

1 

1 

1 

0 

1 

r 

r 

r 

2 

2 



If (Rr) # 0; 

(PC 0 - 71 <- addr 

test contents. 

a? 

36 

35 

34 

33 

32 

31 

30 




JBb addr 

(PCO- 7) -addr if Bb = 1 

Jump to specified address if 

b2 

bl 

do 

1 

0 

0 

1 

0 

2 

2 



(PC) - (PC) + 2 if Bb = 0 

Accumulator bit is set. 

37 

36 

35 

34 

33 

32 

31 

30 




JC addr 

(PCO - 7) - addr if C = 1 

Jump to specified address if carry flag 

1 

1 

1 

1 

0 

1 

1 

0 

2 

2 



(PC) - (PCI + 2 if C = 0 

is set. 

37 

36 

35 

34 

33 

32 

31 

30 




JFO addr 

(PC 0 - 71 - addr if FO = 1 

Jump to specified address if Flag FO is 

1 

0 

1 

1 

0 

1 

1 

0 

2 

2 

A 


(PC) -KPC) + 2 if FO = 0 

set. 

37 

36 

35 

34 

33 

32 

31 

30 




JF1 addr 

(PC 0- 7) - addr if FI = 1 

Jump to specified address if Flag FI i$ 

0 

1 

1 

1 

0 

1 

1 

0 

2 

2 



(PCI -(PCI + 2 if FI =0 

set. 

37 

36 

35 

34 

33 

32 

31 

30 




JMP addr 

(PC 8- 10) - addr 8- 10 

Direct Jump to specified address wittiin 

310 

39 

38 

0 

0 

1 

0 

0 

2 

2 



(PCO- 7)-addr0- 7 
(PC 11) - DBF 

t)ie 2K address bloc)<. 

37 

36 

35 

34 

33 

32 

31 

30 




JMPP ® A 

(PCO - 7) -((All 

Jump indirect to specified address with 
with address page. 

1 

0 

1 

1 

0 

0 

1 

1 

2 

1 


JNC addr 

(PC 0 - 7) - addr if C = 0 

Jump to specified address if carry flag is 

1 

1 

1 

0 

0 

1 

1 

0 

2 

2 



(PC) - (PC) + 2 if C = 1 

tow. 

37 

36 

35 

34 

33 

32 

31 

30 




JNIBF addr 

(PC 0-71 -addr if IBF = 

Jump to specified address if input buffer 

1 

1 

0 

1 

0 

1 

1 

0 

2 

2 



(PC) - (PC) + 2 if IBF = 1 

fu)l flag is low. 

37 

36 

35 

34 

33 

32 

31 

30 




JOBF 

(PCO - 7) - addr if OBF = 1 

Jump to specified address if output 

1 

0 

0 

0 

0 

' 1 

1 

0 

2 

2 



(PC) - (PC) + 2 if OBF = 0 

buffer full flag is set. 

37 

36 

35 

34 

33 

32 

31 

30 







(D 

ZJ, 

Q. 

E 

o, 

Oi 



O 

LU 

Zi:' 
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NEC Microcomputer 


INSTRUCTION SET (CONT.) /U PD8041/8741 


MNEMONIC 

function 


Oj 

06 

INSTRUCTION CODE 

Os O4 03 02 

Dl 

Do 1 

CYCLES 

BYTES 

FLAGS 

C AC FO FI IBF OBF 







JNTO addr 

(PCO- 7) *-addr if TO = 0 

Jump to specified address if Test 0 is low. 

0 

0 

1 

0 

0 


1 

0 

2 

2 



IPC) - (PC) + 2 if TO = 1 


*7 

36 

35 

34 

33 

32 

ai 

30 




JNT1 ackJr 

(PC 0 - 7) ^ addr if T1 = 0 

Jump to specified address if Test 1 is low. 

0 

t 

0 

0 

0 

1 


0 

2 

2 



(PC) • (PC) + 2if T1 = 1 


a7 

36 

35 

34 ' 

33 

32 

at 

30 




JNZ addr 

(PC 0 - 7) addr if A + 0 

Jump to specified address if accumulator 

1 

0 

0 

1 

0 



0 

2 

2 



(PC) • (PC) + 2if A = 0 

is non-zero. 

a7 

36 

35 

34 

33 

32 

ai 

30 




JTF addr 

(PCO- 7) addr if TF = 1 

Jump to specified address if Timer Flag 

0 

0 

0 


0 



0 

2 

2 



(PC) • - (PC) + 2if TF = 0 

is set to 1. 

37 

36 

35 

34 

33 

32 

at 

30 




JTO addi 

(PCO - 7) -addr if TO = 1 

Jump to specified address if Test 0 is a i. 

0 

0 

1 

1 

0 



0 

2 

2 



(PC) - (PC) + 2 if TO = 0 


37 

36 

35 

34 

33 

32 

at 

30 




JT1 addr 

(PCO - 7) - addr if T1 ■= 1 

Jump to specified address if Test 1 is a 1. 

0 

1 

0 

1 

0 



0 

2 

2 



(PC) - (PC) + 2 if T1 = 0 


37 

36 

35 

34 

33 

32 

at 

30 




JZaddr 

(PC 0 - 7) *- addr if A = 0 

Jump to specified address if Accumulator 

1 

1 

0 

0 

0 



0 

2 

2 



(PC) - (PC) + 2 if A 1 0 

isO. 

37 

36 

35 

34 

33 

32 

at 

30 




1 CONTROL 1 

EN 1 


Enable the External Interrupt input. 

0 

0 

0 

0 

0 

1 

0 

1 

1 

1 


OIS 1 


Disable the External, interrupt input. 

0 

0 



0 


0 

1 

1 

1 


SELRBO 

(BS) - 0 

Select Banl< 0 (locations 0 - 7) of Data 

1 

1 

0 

0 

0 

1 

0 

1 

1 

1 




Memory. 












SEL RBI 

(BS) - 1 

Select Bank 1 (locations 24 3T) of 

1 

1 

0 


0 


0 

1 

1 

1 




Data Memory. 












1 DATA MOVES ' | 

MOV A-. = data 

(A) — data 

Move Immediate the specified data into 

0 

0 


0 

0 

0 


1 

2 . 

2 




the Accumulator. 

>J7 

de 

ds 

d4 

d3 

d2 


do 




MOV A, Rr 

(A)- (Rr);r = 0- 7 

Move the contents of the designated 

1 

1 






r 

1 

1 




registers into the Accumulator. 












MOV A, @) Rr 

(A)-((Rr));r = 0- 1 

Move Indirect the contents of data 

1 

1 



0 

0 

0 

r 

1 

1 




memory location into the Accumulator. 












MOV A, PSW 

(A) - (PSW) 

Move contents of the Program Status 

1 

1 

0 

0 

0 



1 

1 

1 




Word into the Accumulator. 












MOV Rr, = data 

(RrJ data; r = 0 - 7 

Move Immediate the specified data into 

1 

0 




r 

r 

r 

2 

2 




the designated register. 

^7 

d6 

d5 

d4 

d3 

d2 

dl 

do 




MOV Rr, A 

(Rr)-(A);r = 0-7 

Move Accumulator Contents into the 

1 

0 


0 




r 

1 

1 




designated register. 












MOV@>Rr, A 

((Rr)) - (A); r - 0 - 1 

Move Indirect Accumulator Contents 

1 

0 

1 

0 

0 

0 

0 

r 

1 ■ 

1 




into data memory location. 












MOV @ Rr, w data 

((Rr)) — data; r = 0 - 1 

Move Immediate the specified data into 

1 

0 

1 


0 

0 

0 

r 

2 

2 




data memory. 

«l7 

d6 

dS 

d4 

d3 

d2 

dl 

do 




MOV PSW, A 

(PSW) - (A) 

Move contents of Accumulator into the 

1 

1 

0 

1 

0 



1 

1 

1 




program status word. 












MOVP A, @1 A 

(PCO - 7) -(A) 

Move data in the current page into the 

1 

0 


0 

0 

0 


1 

2 

1 



(A) -((PC)) 

Accumulator. 












MOVP3 A,@A 

(PC 0-7) -(A) 

Move Program data in Page 3 into the 

1 

1 


0 

0 

0 


1 

2 

1 



(PC 8- 10) -Oil 

Accumulator. 













(A) -((PC)) 













XCH A, Rr 

(A);!: (Rr);r = 0- 7 

Exchange the Accumulator and 

0 

0 


0 


r 

r 

r 

1 

1 




designated register's contents. 












XCH A,@Rr 

(A) z:((Rr)); r = 0 - 1 

Exchange Indirect contents of Accumu- 

0 

0 


0 

0 

0 

0 

r 

1 

1 




lator and location in data memory. 












XCHD A.@ Rr 

(A0-3)t;((Rr))0-3)): 

Exchange indirect 4-bit contents of 

0 

0 



0 

0 

0 

r 

1 

1 



r = 0- 1 

Accumulator and data memory. 













CPL C 

(C) - NOT (C) 

Complement Content of carry bit. 

1 

0 


0 

0 


1 

1 

nn 

Bi 

• 

CPL FO 

(FO) - NOT (FO) 

Complement Content of Flag FO. 

1 

0 

0 


0 


0 

1 



• 

CPL FI 

(FI) - NOT (FI) 

Complement Content of Flag FI 

1 

0 



0 

1 

0 

1 



• 

CLR C 

(0-0 

Clear content of carry bit to 0. 

1 

0 

0 


0 



1 


■ 

• 

CLR FO 

(FO)-O 

Clear content of Flag 0 to 0. 

1 

0 

0 

0 

0 


0 

1 



• 

CLR FI 

(FI) -0 

Clear content of Flag 1 to 0. 

1 

0 


0 

0 

1 

0 

1 

■ 

■ 

• 
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/tPD8041/8741 


INSTRUCTION SET (CONT. 


instruction CODE I I FLAGS 

07 06 05 04 D3_ 02 D1 DO | CYCLEs| BYTES C AC FO FI IBF OBF 


■17rjTO»Tiiiigil 


ANL Pp, ^ data 

(Pp) ^(Pp) AND data 

Logical and Immediate specified data 

1 

0 

0 

1 

1 ' 
d3 

0 

P 

P 


p = 1 -2 

with designated port (1 or 2) 

d7 

d6 

d5 

d4 

d2 

dl 

do 

ANLD Pp, A 

(Pp)-^(Pp) AND (A 0-3) 
p = 4 - 7 

Logical and contents of Accumulator 
with designated port (4 — 7). 

1 

0 

0 

1 

1 

1 

P 

P 

IN A. Pp 

(A)-(Pp);p = 1-2 

Input data from designated port (1-2) 
into Accumulatoi. 

0 

0 

0 

0 

1 

0 

P 

P 

IN A. OBB 

(A) (DBB) 

Input strobed DBB data into 
Accumulator and cjear IBF 

0 

0 

1 

0 

0 

0 

1 

0 

MOVD A, Pp 

(A0-3j.-(Pp);p = 4-7 
(A 4 - 7) 0 

Move contents of designated port (4 - 7) 
into Accumulator. 

0 

0 

0 

0 

1 

1 

P 

P 

MOVD Pp. A 

(Pp)-A0-3;p = 4-7 

Move contents of Accumulator to 
designated port (4 - 7). 

0 

0 

1 

1 

1 

1 

P 

P 

ORLD Pp, A 

(Pp)-^(Pp) OR (A 0-3) 
p = 4 - 7 

Logical or contents of Accumulator with 
designated port (4 - 7), 

1 

0 

0 

0 

1 

1 

P 

P 

OR L Pp, = data 

(pp) >- (Pp) OR data 

Logical or Immediate specified data with 

1 

0 

0 

0 

1 

d3 

0 

P 

P 

p = 1-2 

designated port (1-2) 

d7 

d6 

d5 

d4 

62 

di 

do 

OUT DBB, A 

(DBB) (A) 

Output contents of Accumulator onto 
OB6 and set OBF. 

0 

0 

0 

0 

0 

0 

1 

0 

OUTL Pp, A 

(Pp) - (A): p = 1 - 2 

Output contents of Accumulator to 
designated port (1-2). 

0 

0 

1 

1 

1 

0 

P 

P 





DECRr (Rrl 
INC Rr 
INC@Rr 


(Rr) ^(RrJ- 1;r = 0-7 Decrement by 1 contents of designated 110 0 

register. 

(Rr) r- (Rr) +1; r = 0 - 7 Increment by 1 contents of designated 0 0 0 1 

register. 

((Rr)) — ((Rr)) + 1; Increment Indirect by 1 ttie contents of 0 0 0 1 

r = 0 - 1 data memory location. ^ 





CALL addr 

((SP))-(PC), (PSW4-7) 

Call designated Subroutine. 

aiO 

39 

as 1 

0 

1 

0 

0 


(SP) ^ (SP) + 1 
(PCS - 10) - addr 8- 10 
(PC 0 - 7) <- addr 0-7 
(PC 111 - DBF 


37 

36 

35 34 

33 

32 

31 

30 

RET 

(SP) - (SP) - 1 
(PCl-KSPl) 

Return from Subroutine without 
restoring Program Status Word. 

1 

0 

0 0 

0 

0 

1 

1 

RETR 

(SP) - (SP) - 1 
(PC) - ((SP)) 
(PSW4-7)-((SP)) 

Return from Subroutine restoring 

Program Status Word. 

1 

0 

0 1 

0 

0 

1 

1 



EN TCNTl 
DISTCNTI 
MOV A. T 
MOV T. A 


Enable Internal interrupt Flag for 
Timer/Counter output. 

Disable Internal interrupt Flag for 
Timer/Counter ou^^ut. 

Move contents of Timer/Counter into 
Accumulator. 

Move contents of Accumulator into 
Timer/Counter. 

Stop Count for Event Counter. 

Start Count for Event Counter. 

Start Count for Timer. 


TIMER/COUNTER 


0 0 


1 1 0 
1 10 


0 1 0 
10 1 


MISCELLANEOUS 


No Operation performed. 



Notes: (T) Instruction Code Designations r and p form the binary representation of the Registers and Ports mvoived. 

(2) The dot under the appropriate flag bit indicates that its content is subieci to change by the instruction .t appear 
References to the address and data are specified m bytes 2 and-or 1 of the instruction. 

0 Numerical Subscripts appearing in the FUNCTION column reference the specific bits affected. ^ 


Symbol Definitions: 


SYMBOL 


DESCRIPTION 


SYMBOL 



The Accumulator 


The Auxiliary Carry Flag 


Program Memory Address (12 bits) 


Bit Designator (b = 0 — 7) 


The Bank Switch 


The BUS Port 


Carry Flag 


Clock Signal 


Event Counter 


Nibble Designator (4 bits) 


Number or Expression (8 bits) 


Memory Bank Flip-Flop 


Flags 0, 1 


Interrupt 


"In-Page" Operation Designator 


Input Buffer Full Flag 



DESCRIPTION 


Port Designator (p = 1, 2 or 4 — 7) 


Program Status Word 


Register Designator (r = 0, 1 or 0 — 7) 


Stack Pointer 


Timer 


Timer Flag 


Testable Flags 0, 1 


External RAM 


Prefix for Immediate Data 


Prefix for Indirect Address 


Program Counter's Current Value 


Contents of External RAM Location 


Contents of Memory Location Addressed 
by the Contents of External RAM Location. 


Replaced By 


Output Buffer Full 


Data Bus Buffer 


The information presented in this document is believed to be accurate and reliable. The information is subject to change without notice. 

SP8041 /8741 -9-78-GN-CAT . 
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NEC Microcomputer 


NEC 

NEC Microcomputers, Inc. /l(PD8048 

liPDQTAQ* 
tL PD8035 

/14PD8048 FAMILY OF SINGLE CHIP 
8-BIT MICROCOMPUTERS 

DESCRIPTION The /iPD8048 family of single chip 8-bit microcomputers is comprised of the /iPD8048, 
/liPD 8748 and /xPD8035. The processors in this family differ only in their internal pro- 
gram memory options: the jLtPD8048 with 1 K x 8 bytes of mask ROM, the juPD8748 
with 1 K X 8 bytes of UV erasable EPROM and the )uPD8035 with external memory. 


FEATURES • Fully Compatible With Industry Standard 8048/8748/8035 

• NMOS Silicon Gate Technology Requiring a Single +5V Supply 

• 2.5 JUS Cycle Time. All Instruction 1 or 2 Bytes 

• Interval Timer/Event Counter 

• 64 X 8 Byte RAM Data Memory 

• Single Level Interrupt 

• 96 Instructions: 70% Single Byte 

• 27 I/O Lines 

• Internal Clock Generator 

• 8 Level Stack 

• Compatible With 8080A/8085A Peripherals 

• Available in Both Ceramic and Plastic 40 Pin Packages 



/[£PD8043 FAMILY 


The NEC jLiPD8048, /iPD8748 and /liPD 8035 are single component, 8-bit, parallel FUNCTIONAL 

microprocessors using N-channel silicon gate MOS technology. The /:iPD8048/8748/ DESCR IPTION 
8035 efficiently function in control as well as arithmetic applications. The flexibility 
of the instruction set allows for the direct set and reset of individual data bits within 
the accumulator and the I/O port structure. Standard logic function implementation 
is facilitated by the large variety of branch and table look-up instructions. 

The JUPD8048/8748/8035 instruction set is comprised of 1 and 2 byte instructions 
with over 70% single-byte and requiring only 1 or 2 cycles per instruction with over 
50% single-cycle. 

The juPD8048 series of microprocessors will function as stand alone microcomputers. 

Their functions can easily be expanded using standard 8080A/8085A peripherals and 
memories. 

The JUPD8048 contains the following functions usually found in external peripheral 
devices: 1024 x 8 bits of ROM program memory; 64 x 8 bits of RAM data memory; 

27 I/O lines; an 8-bit interval timer/event counter; oscillator and clock circuitry. 

The /iPD8748 differs from the /LtPD8048 only in its 1024 x 8-bit UV erasable 
EPROM program memory instead of the 1024 x 8-bit ROM memory. It is useful in 
preproduction or prototype applications where the software design has not yet been 
finalized or in system designs whose quantities do not require a mask ROM. 

The /ZPD8035 is intended for applications using external program memory only. It 
contains all the features of the /xPD8048 except the 1024 x 8-bit internal ROM. The 
external program memory can be implemented using standard 8080A/8085A memory 
products. 



INTERRUPT PROM.EXPANOER OSCILLATOR. AQORESS PROGRAM SINGLE REAOWRITE 

STROBE XTAL LATCH MEMORY STEP STROBES 


STROBE/ ENABLE 
CYCLE 
CLOCK 


2 



■ T ; 

■A 




<b 

3 



o 

UJ 

z 
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NEC Microcomputer 


/LIPD8048 FAMILY 


PIN IDENTIFICATION 




1 PIN 

FUNCTION 

NO. 

SYMBOL 

1 

To 

Testable input using conditional transfer functions JTO and 
JNTO. The internal State Clock (CLK) is available to Tq 
using the ENTO CLK instruction. Tq can also be used 
during programming as a testable flag. 

2 

XTAL 1 

One side of the crystal input for external oscillator or 
frequency (non TTL compatible Vj^). 

3 

XTAL 2 

The other side of the crystal input. 

4 

RESET 

Active low input for processor initialization. RESET is 
also use?! for PROM programming verification and power- 
down (non TTL compatible V||_|). 

5 

SS 

Single Step input (active-low). SS together with ALE allows 
the processor to ''single-step'' through each instruction in 
program memory. 

6 

1!^ 

Interrupt input (active-low). INT will start an interrupt if 
an enable interrupt instruction has been executed. A reset 
will disable the interrupt. INT can be tested by issuing a 
conditional jump instruction. 

7 

EA 

External Access input (active-high). A logic "1" at this 
input commands the processor to perform all program 
memory fetches from external memory. 

8 

Wd 

READ strobe output (active-low). RD will pulse low when 
the processor performs a BUS READ. RD will also enable 
data onto the processor BUS from a peripheral device and 
function as a READ STROBE for external DATA MEMORY. 

9 

PSEN 

Program Store Enable output (active-low). PSEN becomes 
active only during an external memory fetch. 

10 


WRITE strobe output (active-low). WR will pulse low when 
the processor performs a BUS WRITE. WR can also function 
as a WR ITE STROBE for external DATA MEMORY. 

1 1 

ALE 

.Address Latch Enable output (active high). Occurring once 
each cycle, the falling edge of ALE latches the address for 
external memory or peripherals. ALE can also be used as 
a clock output. 

12 - 19 

Do - D 7 BUS 

8-bit, bidirectional port. Synchronous reads and writes can 
be performed on this port using RD and WR strobes. The 
contents of the Dq — Dy BUS can be latched in a static 
mode. 

During an external memory fetch, the Dn — D 7 BUS holds 
the least significant bits of the program counter. PSEN 
controls the incoming addressed instruction. Also, for an 
external RAM data store instruction the Dq — Dy BUS, 
cojitrolled by ALE, RD and WR, contains address and data 
information. 

20 

'^SS 

Processor's GROUND potential. 

21 - 24, 
35-38 

P 20 - P 27 : 

PORT 2 

Port 2 is the second of two 8-bit quasi-bidirectional ports. 

For external data memory fetches, the four most significant 
bits of the program counter are contained in P20 - ^23- 
P20 ~ ^23 S'"® ®lso used as a 4-bit I/O bus for the mPD8243, 
INPUT/OUTPUT EXPANDER. 

25 

PROG 

Program Pulse. A +25V pulse applied to this input is used 
for programming the mPD 8748. PROG is also used as an out- 
put strobe for the mPD8243. 

26 

Vdd . 

Programming Power Supply. Vqq must be set to +25V for 
programming the mPD 8748, and to +5V for the ROM and 
PROM versions for normal operation. Vdd functions as the 
Low Power Standby input for the mPD8048. 

27 - 34 

P 10 - P 17 : 

PORT 1 

Port 1 is one of two 8-bit quasi-bidirectional ports. 

39 

T1 

Testable input using conditional transfer functions JTl and 
JNT1. T1 can be made the counter/timer input using the 

STRT CNT instruction. 

40 

Vcc 

Primary Power Supply. Vcc must be +5V for programming 
and operation of the mPD 8748, and for operation of the 
iuPD8035 and mPD8048. 
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Operating Temperature 0°C to +70°C 

Storage Temperature (Ceramic Package) -65^C to +150°C 

Storage Temperature (Plastic Package) -65°C to +125°C 

Voltage on Any Pin - 0.5 to +7 Volts ® 

Power Dissipation . 1.5 W 


ABSOLUTE MAXIMUM 
RATINGS* 


Note: 0 With respect to ground. 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and furx:tional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 


Ta = O^’C to +70"C; VcC = VoD = +5V ± 5%; Vss = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 



MAX 

Input Low Voltage 

(All Except XTAL 1, XTAL 2) 


0.5 



■ 


V 


Input High Voltage 

(All Except XTAL 1, XTAL 2, RESET) 

V|H 


■ 

H 

V 


Input High Voltage 
(RESET, XTAL 1, XTAL 2) 

V|H1 

3.0 


Vcc 

V 


Output Low Voltage (SUS, RD,, 

WR, PSEN, ALE) 

VOl 



0.45 

V 

IqL “ 2.0 rnA 

Output Low Voltage (All Other 

Outputs Except PROG) 

VOLI 



0.45 

V 

IqL = ^-6 mA 

Output Low Voltage (PROG) 

VOL2 



0.45 

V 


Output High Voltage (BUS, RD, 

WR, PSEN, ALE) 

VOH 

2.4 



V 

lOH = -lOOpA 

Output High Voltage (All Other 

Outputs) 

VOHI 

2.4 



V 

IOH = -50pA 

Input Leakage Current 
{Ti,EA, INT) 

l|L 



±10 

JLiA 

VSS < ViN < Vcc 

Output Leakage Current 

(BUS, Tq - High Impedance State) 

'OL 



10 

mA 

Vcc > V|N> Vss + 0.45V 

Power Down Supply Current 

IDD 


10 

20 

mA 

Ta = 25°C 

Total Supply Current ■ 

IDD + 'CC 


65 

135 

mA 

Ta = 25°C 


Ta = 25'’C ± 5"C; Vcc = +5V ± 5%; Vqd = +25V ± IV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

VdD Program Voltage High-Level 

VdOH 

24.0 


26.0. 

V 


Vqd Voltage Low- Level 

VqDL 

4.75 



V 


PROG Voltage High-Level 

VPH 



24.5 

V 


PROG Voltage Low-Level 



0.2 

V 


EA Program or Verify Voltage High-Level 

veah 

21.5 


24.5 

V 


EA Voltage Low-Level 

Veal 



5.25 

V 


^ 

Vqd H'9h Voltage Supply Current 

'dd 



30.0 

mA 


PROG High Voltage Supply Current 

IPROG 



16.0 

mA 


EA High Voltage Supply Current 





1.0 



mA 



4 


DC CHARACTERISTICS 





<D 

.3 

E 


o; 

o 

' -iO.- 

o 

DC CHARACTERISTICS 

'2' 

PROGRAMMING THE 

O 

MPD8748 

UJ 

z 
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/IPD8048 FAMILY 

AC CHARACTERISTICS READ, WRITE AND INSTRUCTION FETCH - EXTERNAL 

DATA AND PROGRAM MEMORY 

Ta = 0°C to +70°C; Vcc " V0D = +5V ± 5%; Vss = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

ALE Pulse Width 

tLL 

400 



ns 


Address Setup before ALE 

tAL 

150 



ns 


Address Hold from ALE 

tLA 

80 



ns 


Control Pulse Width (PSEN, RD,WR) 

ICC 

900 



ns 


Data Setup before WR 

^DW 

500 



ns 


Data Hold after WR 

tWD 

120 



ns 

Cl = 20 pF 

Cycle Time 

tCY 

2.5 


15.0 

MS 

6 MHz XTAL 

Data Hold 

tDR 

0 


200 

ns 


PSEN, RD to Data In 

tRD 



500 

ns 


Address Setup before WR 

^AW 

230 



ns 


Address Setup before Data in 

t A r-» 

'MU 



950 

ns 


Address Fioat to RD, PSEN 

lAFC 

0 



ns 



Notes: (T) For Control Outputs: Cl = 80 pF 
@ For Bus Outputs: Cl = 150 pF 
(D tCY = 2.5 ms 


PORT 2 TIMING 

Ta = 0°C to +70°C; Vcc = +5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Port Control Setup before Fallinp 
Edge of PROG 

ICP 

110 



ns 


Port Control Hold after Falling 

Edge of PROG 

tpc 

140 



ns 


PROG to Time P2 Input must be 
Valid 

tPR 



810 

ns 


Output Data Setup Time 

IDP 

220 



ns 


Output Data Hold Time 

IPD 

65 



ns 


Input Data Hold Time 

IPF 



150 

ns 


PROG Pulse Width 

IPP 

1510 



ns 


Port 2 I/O Data Setup 

^PL 

400 



ns 


Port 2 I/O Data Hold 

ILP 

150 



ns 



PROGRAMMING SPECIFICATIONS - juPD8748 

Ta = 25°C ± 5“C; Vcc = +5V ± 5%; Vqd = +25V ± IV 


o 

o 

o 

u. 

0 

1 

O 

UJ 
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PARAMETER 

SYMBOL 

LIMITS 1 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Address Setup Time before RESET t 

tAW 

4 tCY 





Address Hold Time after RESET t 

tWA 

4 tCY 





Data In Setup Time before PROG t 

tDW 

4 tCY 





Data In Hold Time after PROG i 

IWD 

4 tCY 





RESET Hold Time to VERIFY 

tPH 

4 tCY 





vdd 

tVDDW 

4tCY^ 





Vdd Hold Time after PROG i 

tVDDH 






Program Pulse Width 




60 

ms 


Test 0 Setup Time before Program 
Mode ' 

r'tTw 

4 tCY 





Test 0 Hold Time after Program 

Mode 

tWT 

4 tCY 





Test 0 to Data Out Delay 

Ido 



4 tcY 



RESET Pulse Width to Latch 

Address 

tww 

4 tCY 





Vdd PROG Rise and Fall Times 

V. tf 

0.5 


2.0 

MS 


Processor Operation Cycle Time 

^CY 

5.0 



MS 


RESET Setup Time before EA t 

tRE 

4 tCY 








MPD8048 FAMILY 



TIMING WAVEFORMS 


tAFC tcc 



INSTRUCTION FETCH FROM EXTERNAL MEMORY 


FLOATING XaDDRESSX FLOATING 


FLOATING 


READ FROM EXTERNAL DATA MEMORY 


K tcc H 


FLOATINGX address X FLOATING X DATA X FLOATING 


WRITE TO EXTERNAL MEMORY 
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TIMING WAVEFORMS 
(CONT.) 



0 

•*-» 

3 

Q. 

E 

o 

o 

o 

o 


O 

LU 

z 



PROGRAM/VERIFY TIMING 
(mP08748 ONLY) 


\ / V__ / \ 

ADDRESS 'SY data OUT NEXT NEXT DATA ^ ^ 

” ( 0 - 7 ) VALID VALID ADDRESS OUT VALID 



VERIFY MODE TIMING 
(mPD8048/8748 ONLY) 


Nolei (T) Condiiions CS TTL LoyiC Ao TTL LoQtt " 0 " musi be met. 
(use lOK resisior lo VcC *<>'' ’ 0 *^ resistor to Vss ^Or Ao) 

0 lev 5 ui can be ach.ev.fd usirw, a 3 MH/ irequenev source (LC. 
XTAL or exiernaO at ihe XTAL 1 arKf XTAL 2 mouts. 
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INSTRUCTION SET 



FUNCTION 

DESCRIPTION 

07 

D6 

INSTRUCTION CODE 

D5 D4 D3 02 

Dl 

u 




■■ 

■■1 

■1 

■■ 

^■1 


ADD A, ^ data 

(A) •»- (A) + data 

Add Immediate the specif ied Data to the 
Accumulator. 

0 

d7 

0 

d6 

0 

d5 

0 

d4 

0 

d3 

0 

d2 

1 

dl 

1 

do 

ADDA, Rr 

(A) --(A) + (Rr) 
for r = 0 - 7 

Add contents of designated register to 
the Accumulator. 

0 

1 

1 

0 

1 

r 

r 


ADO A, (3) R r 

(A)^(A) + ((Rr)) 
for r = 0 - 1 

Add Indirect the contents the data 
memory location to the Accumulator. 

0 

1 

1 

0 

0 

0 

0 

r 

ADDC A, = data 

(A) ^ (A) + (C) + data 

Add Immediate with carry the specified 
data to the Accumulator. 

0 

d7 

0 

d6 

0 

de 

1 

d4 

0 

d3 

0 

d2 

1 

dl 

1 

do 

ADDC A, Rr 

(A) *- (A) + (C) + (Rr) 
for r = 0 - 7 

Add with carry the contents of the 
designated register to the Accumulator. 

0 

1 

1 

1 

1 


r 

r 

ADDC A, @ Rr 

(A) -(A) + (C) + ((Rr)) 
for r = 0 - 1 

Add Indirect with carry the contents of 
data memory location to the 

Accumulator. 

0 

1 

1 

,1 

0 

0 

0 

'■ 

ANL A, = data . 

(A) - (A) AND data 

Logical and specified Immediate Data 
with Accumulator. 

0 

d? 

1 

de 

0 

de 

1 

d4 

0 

d3 

0 

d2 

1 

dl 

1 

do 

ANL A, Rr 

(A) - (A) AND (Rr) 
for r = 0 - 7 

Logical and contents of designated 
register with Accumulator. 

0 

1 

0 

1 

1 

r 

r 

r 

ANL A, @> Rr 

(A) - (A) AND ((Rr)) 
for r = 0 1 

Logical and Indirect the cbntents of data 
memory with Accumulator. 

0 

1 

0 

1 

0 

0 

0 

r 

CPL A 

(A) - NOT (A) 

Complement the contents of the 
Accumulator. 

0 

0 

1 

1 

0 

1 

1 

1 

CLR A 

(A) - 0 

CLEAR the contents of the Accumulator. 

0 

0 

1 

0 

0 

1 

1 

1 

DA A ' 


DECIMAL ADJUST the contents of the 
Accumulator. 

0 

1 

0 

1 

0 

1 

1 

1 

DEC A 

(A) - (A) 1 « 

DECREMENT by 1 the accumulator's 
contents. 

0 

0 

0 

0 . 

0 

1 

1 

1 

INC A 

(A) - '(A) + 1 

Increment by 1 the accumulator's 
contents. 

0 

0 

0 

1 

0 

1 

1 

1 

ORL A, = data 

(A) - (A) OR data 

Logical OR specified immediate data 
with Accumulator 

0 

d? 

1 

de 

0 

de 

0 

d4 

0 

d3 

0 

d2 

1 

dl 

1 

do 

ORL A, Rr 

(A) - (A) OR (Rr) 
for r = 0 - 7 

Logical ORcontents of designated 
register with Accumulator. 

0 

1 

0 

0 

1 

r 

'■ 

'■ 

ORL A, @ Rr 

(A) - (A) OR ((Rf)) 

'' for r = 0 - 1 

Logical OR Indirect the contents of data 
memory location with Accumulator. 

0 

1 

0 

0 

n 

0 

0 

r 

RL A 

(AN + 1) - (AN) 

(Aq) — (A-^) 
for N = 0 - 6 

Rotate Accumulator left by 1-bit without 
carry. 

1 

1 

1 

0 

0 

1 

1 

1 

RLC A 

(AN + 1) - (AN); N = 0 - 6 
(Aq) - (C) 

(C)-(A7) 

Rotate Accumulator left by 1-bit through 
carry. 

1 

1 

1 

1 

0 

1 

1 

1 

RR A 

(AN) - (AN + 1); N = 0 - 6 
(A7 )— - (Aq) 

Rotate Accumulator right by 1-bit 
without carry. 

0 

1 

1 

1 

0 

1 

1 

1 

RRC A 

(AN) - (AN + 1): N = 0- 6 
(A7) - (C) 

(C) * (Aq) 

Rotate Accumulator right by 1-bit 
through carry. 

0 

1 

1 

0 

0 

1 

1 

1 

SWAP A 

(A 4 . 7 ) l: (Aq - 3) 

Swap the 2 4-bit nibbles in the 
Accumulator. 

0 

1 

0 

0 

0 

1 

1 

1 

XRL A, = data 

(A) - (A) XOR data 

Logical XOR specified immediate data 
with Accumulator. 

1 

d7 

1 

de 

0 

de 

1 

d4 

0 

d3 

0 

d2 

1 

dl 

1 

do 

XRL A, Rr 

(A) - (A) XOR (Rr) 
for r = 0 — 7 

Logical XOR contents of designated 
register with Accumulator. 

1 

1 

0 

1 

1 

r 

r 

r 

XRL A, @ Rr 

(A) - (A) XOR ((Rr)) 
for r = 0 - 1 

Logical XOR Indirect the contents of data 
memory location with Accumulator. 

1 

1 

0 

1 

0 

0 

0 



DJNZ Rr, addr 

(Rr) - (Rr) - 1;r = 0- 7 

Decrement the specified register and 

1 


1 

0 

1 

r 

r 

r 


If (Rr) * 0: 

(PC 0 - 7) — addr 

test contents. 

37 

36 

35 

34 

33 

32 

31 

30 

JBb addr 

(PC 0- 7) - addr if Bb = 1 

Jump to specified address if 

t>2 

bl 

bo 

1 

0 

0 

1 

0 


(PC) (PC) -t 2 if Bb = 0 

Accumulator bit is set. 

37 

36 

35 

34 

33 

32 

31 

30 

JC addr 

(PC 0 - 7) - addr if C = 1 

Jump to specified address if carry flag 

1 

1 

1 

1 

0 

1 

1 

0 


(PC) (PCI -I- 2 if C = 0 

is set. 

37 

36 

35 

34 

33 

32 

31 

30 

JFOaddr 

(PC 0- 7) - addr if FO = 1 

Jump to specified address if Flag FO is 

1 

0 

1 . 

1 

0 

1 

1 

0 


(PCI '■ )(PC) -I- 2 if FO = 0 

set. 

37 

36 

35 

34 

33 

32 

31 

30 

JF1 addr 

(PC 0-7) - addr if FI = 1 

Jump to specified address if Flag FI is 

0 

1 

1 

1 

0 

1 

1 

0 


(PCI -• (PC) + 2 if FI = 0 

set. 

a? 

36 

35 

34 

33 

32 

31 

30 

JMP addr 

(PC 8 ■ 10) • addr 8 10 

Direct Jump to specified address within 

310 

39 

38 

0 

0 

1 

0 

0 


(PCO- 7)-addr0- 7 
(PC 11) ■ DBF 

the 2K address block. 

37 

36 

35 

34 

33 

32 

31 

30 

JMPP @ A 

(PC 0 - 7) - ((A)) 

Jump Indirect to specified address with 
with address page. 

1 

0 

1 


0 

0 

1 

1 

JNCaddr 

(PC 0 7) - addr if C = 0 

Jump to specified address if carry flag is 

1 

1 


0 

0 

1 

1 

0 


(PC) - (PC) -I- 2 if C = 1 

low. 

37 

36 

35 

34 

33 

32 

31 

30 

JNI addr 

(PC 0 - 7) - addr if 1 = 0 

Jump to specified address if interrupt 

1 

0 

0 

0 

0 

1 

1 

0 


(PCI ■ (PC) -I- 2 if 1 = 1 

is low. 

37 

36 

35 

34 

33 

32 

. 31 

30 
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INSTRUCTION SET (CONT.) 


/iPD8048 FAMILY 







INSTRUCT)ON CODE 


"1 




FLAGS 


MNEMONIC 

FUNCTION 

DESCRIPTION 

P? 

De 

05 

04 

03 

02 

Ol 

Oo 

CYCLES 

BYTES 

c 

AC FO 

FI 



BRANC 

H (CONT.) 




JNTO addr 

(PC 0 - 7) addr if TO = 0 

Jump to specified address if Test 0 is low. 

0 

0 

1 

0 

0 

1 

1 

0 

IHH 


HI 

IHH 

H 


(PC) ^ (PC) + 2 if TO = 1 


37 

36 

35 

34 

33 

32 

31 

30 



H 


■ 

JNT1 addr 

(PCO- 7) ^ addr if T1 = 0 

‘ Jump to specified address if Test 1 is low. 

0 

1 

0 

0 

0 

1 

1 

0 



H 


■ 


(PC) *- (PC) + 2 if T1 = 1 


37 

36 

35 

34 

33 

32 

31 

30 



H 


■ 

JNZ addr 

(PC 0 - 7) I- addr if A 0 

Jump to specified address if accumulator 

1 

0 

0 

1 

0 

1 

1 

0 



H 


■ 


(PC) - (PC) + 2 if A = 0 

is non-zero. 

37 

36 

35 

34 

33 

32 

31 

30 



H 


■ 

JTF addr 

(PC 0- 7) - addr if TF = 1 

Jump to specified address if Timer Flag 

0 

0 

0 

1 

0 

1 


0 



H 


■ 


(PC) - (PC) + 2if TF = 0 

is set to 1. 

37 

36 

35 

34 

33 

32 

31 

30 



H 


■ 

JTO addr 

(PC 0- 7) - addr if TO = 1 

Jump to specified address if Test 0 is a 1. 

0 

0 

1 

1 

0 

1 

1 

0 



H 


■ 


(PC) - (PC) + 2 if TO = 0 


37 

36 

35 , 

34 

33 

32 

31 

30 



H 


■ 

JT1 addr 

(PCO - 7) - addr if T1 = 1 

Jump to specified address if Test 1 is a 1. 

0 

1 

0 

1 

0 

1 

1 

0 



H 


■ 


(PC) - (PC) + 2 if T1 = 0 


37 

36 

35 

34 

33 

32 

31 

30 



H 


■ 

JZ addr 

(PC 0 - 7) — addr if A = 0 

Jump to specified address if Accumulator 

1 

1 

0 

0, 

0 

1 

1 

0 



H 


■ 


(PC) - (PC) + 2 if A I 0 

isO. 

37 

36 

55 

34 

33 

32 


30 


1^1 

1 

HiH 

■ 

I 

CON 

TROL 



1 

EN ! 


Enable the External Interrupt input. 

0 

0 

0 

0 

0 . 

1 

0 

1 

1 

1 




DIS 1 


Disable the External Interrupt input. 

0 

0 

0 

1 

0 

1 

0 

1 

1 

1 




ENTO CLK 


Enable the Clock Output pin TO. 

0 

1 

1 

1 

0 

1 

0 

1 

1 

1 




SEL MBO 

(DBF)-O 

Select Bank 0 (locations 0 - 2047) of 
Program Memory. , 

1 

1 

1 

0 

0 

1 

0 

1 

1 

1 




SELMB1 

(DBF) - 1 

Select Bank 1 (locations 2048 4095) of 
Program Memory. 

1 

1 


1 

0 

r 

0 

1 

1 

1 




SEL RBO 

(BS) - 0 

Select Bank 0 (locations 0 — 7) of Data 
Memory. 

1 

1 

0 

0 

0 

1 

0 

1 

1 

1 




SEL RBI 

(BS) - 1 

Select Bank 1 (locations 24 31) of 

Data Memory. 

1 

1 

0 

1 

0 

1 

0 

1 

1 

1 





DATA MOVES 


MOV A, = data 

iA) * data 

Move Immediate the specified data into 

0 

0 

1 

0 

0 

0 

1 

1 

2 

2 






the Accumulator. 

d7 

d6 

^5 

d4 

d3 

d2 

dl 

do 






MOV A, Rr 

(A) - (Rr): r = 0 7 

Move the contents of the designated 
registers into the Accumulator. 

1 

1 


1 

1 




) 

1 




MOV A, (s> Rr 

(A) - ((Rr)l: r = 0 1 

Move Indirect the contents of data 
memory location into the Accumulator. 

1 

1 

1 

1 

0 

0 

0 

'■ 

1 

1 




MOV A, PSW 

(A) • (PSW) 

Move contents of the Program Status 

Word into the Accumulator. 

1 

1 

0 

0 

0 

1 


1 

1 

1 




MOV Rr, = data 

(Rr) data; r = 0 - 7 

Move Immediate the specified data into 

1 

0 

1 

1 

1 

r 

r 

r 

2 

2 






the designated register. 

d7 

d6 

d5 

d4 

d3 

d2 

dl 

do 






MOV Rr, A 

(Rrl-(A);r = 0 7 

Move Accumulator Contents into the 
designated register. 

1 

0 

1 

0 

1 



' 

1 

1 




MOV(S>Rr, A 

((Rr)) - (A); r = 0 - 1 

Move Indirect Accumulator Contents 
into data memory location. 

1 

0 


0 

0 

0 

0 


1 

1 




MOV (S) Rr, - data 

((Rri) - data: r - 0 ^ 

Move Immediate the specified data into 

1 

0 

1 

1 

0 

0 

0 

r 

2 

2 






data memory. 

d7 

d6 

d5 

d4 

d3 

d2 

dl 

do 






MOV F»SW, A 

(PSW) • - (A) 

Move contents of Accumulator into the 
program status word. 

1 

1 

0 

1 

0 

1 

1 

1 

1 

1 




MOVP A, @ A 

(PCO 7)- (A) 

Move data in the current page into the 

1 

0 

1 

0 

0 

0 

1 

1 

2 

1 





(A) • (IPO) 

Accumulator. 














MOVP3 A,® A 

(PCO 7) -(A) 

Move Program data in Page 3 into the 

1 

1 

1 

0 

0 

0 

1 

1 

2 

1 





(PCS 10) - Oil 
(A) ■ ((PC)) 

Accumulator, 














MOVX A, @ R 

(A) - ((Rr)):r = 0 1 

Move Indirect the contents of external 
data memory into the Accumulator. 

1 

0 

0 

0 

0 

0 

0 

r 

2 

1 




MOVX @ R, A 

((Rr)) - (A);r = 0-1 

Move Indirect the contents of the 
Accumulator into external data memory. 

1 

0 

0 

1 

0 

0 

0 


2 

1 




XCH A, Rr 

(A)^;(Rr);r = 0- 7 

Exchange the Accumulator and 
designated register's contents. 

0 

0 

1 

0 

1 

r 



1 

1 




XCH A, (a Rr 

(A) n((Rr)); r = 0- 1 

Exchange Indirect contents of Accumu- 
lator and location in data memory. 

0 

0 

1 

0 

0 

0 

0 

r 

1 

1 




XCHD A. @1 Rr 

(A0-3)t:((Rr))0-3)): 

Exchange Indirect 4-bit contents of 

0 

0 

1 

1 

0 

0 

0 

r 

1 

1 





r = 0- 1 

Accumulator and data memory. 
















FLAGS 

1 

CPL C 

(C) ■ NOT (C) 

Complement Content of carry bit. 

1 

0 

1 

0 

0 

1 

1 

1 

||n||B 

■nH 

D 

■■■ 

■ 

CPLFO 

(FO) - NOT (FO) 

Complement Content of Flag FO. 

1 

0 

0 

1 

0 

1 

0 

1 

WM 

■ 

1 


■ 

CPL FI 

(FI) • NOT (FI) 

Complement Content of Flag FI 

1 

0 

1 

1 

0 

1 

0 

1 



■ 


H 

CLR C 

(C) • 0 

Clear content of carry bit to 0. 

1 

0 

0 

1 

0 

1 

1 

1 


B 

□ 


■ 

CLR FO 

(FO)-O 

Clear content of Flag 0 to 0. 

1 

0 

0 

0 

0 

1 

0 

1 

■■ 

B 

■ 


■ 

CLR FI 

(FI) ■ 0 

Clear content of Flag 1 to 0. 

1 

0 

1 

0 

0 

1 

0 

1 

wm 

B 

1 

■1 

■ 


2tm 
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/i.PD8048 FAMILY instruction set (cont.) 







INSTRUCTION CODE 





FLAGS 

MNEMONIC 

FUNCTION 

DESCRIPTION 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

CYCLES 

BYTES 

C AC FO FI 



INPUT/ 

OUTPUT 



ANL BUS, =data 

(BUS) ^ (BUS) AND data 

Logical and Imnnediate-specified data 
with contents of BUS. 

1 

d7 

0 

de 

0 

de 

1 

d4 

1 

d3 

0 

d2 

0 

dl 

0 

do 

2 

2 


ANL Pp, = data 

(Pp) ^ (Pp) AND data 

p = 1 - 2 

Logical and Immediate specified data 
with designated port 11 or 2) 

1 

d7 

0 

de 

0 

de 

1 

d4 

1 

d3 

0 

d2 

P. 

dl 

P 

do 

2 

2 


ANLD Pp, A 

(Pp) - (Pp) AND (A 0- 3) 
p = 4 7 

Logical and contents of Accumulator with 
designated port (4 - 7). 

1 

0 

0 

1 

1 

1 

P 

P 

2 

1 


IN A, Pp 

(A) -(Pp);p= 1 ■■ 2 

Input data from designated port i1 - 2) 
into Accumulator. 

0 

0 

0 

0 

1 

0 

P 

P 

2 

1 


INS A, BUS 

(A) -(BUS) 

Input strobed BUS data into Accumulator. 

0 

0 

0 

0 

1 

0 

0 

0 

2 

1 


WIOVD A, Pp 

(■A 0- 3) - (Pp):p = 4 - 7 
(A4 7)-0 

Move contents of designated port (4 - 7) 
into Accumulator. 

0 

0 

0 

0 

1 

1 

p 

P 

2 

1 


MOVD Pp, A 

(Pp) - A 0 - 3;p = 4 ■ 7 

Move contents of Accumulator to 
designated port (4 7). 

0 

0 

1 

1 

1 

1 


P. 

1 

1 


OR L BUS, = data 

(BUS) (BUS) OR data 

Logical or Immediate specified data with 
contents of BUS. 

1 

d7 

0 

d6 

0 

de 

0 

d4 

1 

d3 

0 

d2 

0 

dl 

0 

do 

2 

2 


ORLD Pp, A 

(Pp) - (Pp) OR (A 0 - 3) 
p = 4 7 

Logical or contents of Accumulator with 
designated port (4 - 7). 

1 

0 

0 

0 

1 

1 

P 

P 

1 

1 


OR L'Pp, = data 

(Pp) - (Pp) OR data 

P= 1 2 

Logical or Immediate specified data with 
designated port (12) 

1 

d7 

0 

de 

0 

de 

0 

d4 

1 

d3 

0 

d2 

: p 

dl 

P 

do 

2 

2 


OUTL BUS, A 

(BUS) • (A) 

Output contents of Accumulator onto 

BUS. 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 


OUTL Pp, A 

(Pp) •- (A); p = 1 2 

Output contents of Accumulator to 
designated port (1 2). 

0 

0 

T 

1 

1 

0 

P 

P 

1 

1 



■■■■■■■■ 



■HHl 

DEC Rr (Rrl 

(Rr)-(Rr) 1:r = Q-7 

Decrement by 1 contents of designated 
register. 

1 

1 

0 

0 

1 



■ 

■ 

■ 


INC Rr 

(Rr) - (Rr) +1; r = 0- 7 

Increment by 1 contents of designated 
register. 

0 

0 

0 

1 

1 



1 

■ 

■ 


INC @ Rr 

((Rr)) • ((Rr)) + 1 ; 
r = 0- 1 

Increment Indirect by 1 the contents of 
data memory location. 

0 

0 

0 


0 

0 

0 

fl 

HI 

■ 


1 SUBRC 

)UT1NE 

1 

CALL addr 

((SP))- (PC),(PSW4 7) 

Call designated Subroutine. 

aiO 

39 

38 

1 

0 

1 

0 

0 

2 

2 



(SPI - ISP) + 1 
(PC 8 ■ 10) - addr 8 10 

(PC 0 - 7) - addr 0 7 

(PC 11) ■ DBF 


37 

36 

36 

34 

33 

32 

31 

30 




RET 

(SP) ■ (SP) - 1 
' (PCI • ((SP)) 

Return from Subroutine without 
restoring Program Status Word. 

1 

0 

0 

0 

0 

0 

1 

1 

2 

1 


RETR 

(SP) ■ (SP) 1 
(PC) •• ((SP)) 

(PSW4 7)- ((SP)I 

■Return from Subroutine cestoriog 

Program Status Word. 

1 

0 

0 

1 

0 

0 

1 

1 

2 

1 


1 TIMER/COUNTER 


EN TCNTI 


Enable Internal interrupt Flag for 
Timer/Counter output. 

0 

0 

1 

0 

0 

1 

0 

1 

1 

1 


DISTCNTI 


Disable Internal interrupt Flag for 
Timer/Counter output. 

0 

0 

1 

1 

0 

1 

0 

1 

1 ■ 

1 


MOV A, T 

(A) • (Tl 

Move contents of Timer/Counter into 
Accumulator. 

0 

1 

0 

0 

0 

0 

1 

0 

1 

1 


MOVT, A, 

(Tl • (A) 

Move contents of Accumulator into 
Timer/Counter. 

0 

1 

1 

0 

0 

0 

1 

0 

1 

1 


STOP TCNT 


Stop Count for Event Counter. 

0 

1 

1 

0 

0 

1 

0 

1 

1 

1 


STRT CNT 


Start Count for Event Counter. 

0 


0 

0 

0 

1 

0 

1 

1 

1 


STRTT 


Start Count for Timer. 

0 

1 

0 

1 

0 

1 

0 

1 

1 

1 


1 MISCEL 

iANEOUS 



NOP 


No Operation performed. 

0 

0 

0 

0 

0 

0 

0 

0 


1 



Notes: (T) Instruction Code Designations r and p form the binary representation of the Registers and Ports involved. 

@ The dot under the appropriate flag bit indicates that its content is subject to change by the instruction it appears in. 
@ References to the address and data are specified in bytes 2 and/or 1 of the instruction. 

@ N umerical Subscripts appearing in the FUNCTION cofumn reference the specific bits affected. 


Symbol Definitions: 


SYMBOL 

DESCRIPTION 

A 

Tfie Accumulator 

AC 

The Auxiliary Carry Flag 

addr 

Program Memory Address (12 bits) 

Bb 

Bit Designator (b = 0 — 7) 

BS 

The Bank Switch 

BUS 

The BUS Port 

C 

Carry Flag 

CLK 

Clock Signal 

CNT 

Event Counter 

D 

Nibble Designator (4 bits) 

data 

Number or Expression (8 bits) 

DBF 

Memory Bank Flip-Flop 

Fo, Fi 

Flags 0, 1 

1 

Interrupt 

P 

“In-Page" Operation Designator 


SYMBOL 

DESCRIPTION 

Pp 

Port Designator (p = 1, 2 or 4 — 7) 

PSW 

Program Status Word 

Rr 

Register Designator (r = 0, 1 or 0 — 7) 

SP 

Stack Pointer 

T 

Timer 

TF 

Timer Flag 

To. Tl 

Testable Flags 0, 1 

X 

External RAM 

- 

Prefix for Immediate Data 

@ . 

Prefix for Indirect Address 

$ 

Program Counter's Current Value 

(X) 

Contents of External RAM Location 

((x)) 

Contents of Memory Location Addressed 
by the Contents of External RAM Location. 


Replaced By 
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LOGIC SYMBOL 



/iPD8048 FAMILY 

PORT =1 
PORT =2 
READ 
WRITE 

PROGRAM STORE 
ENABLE 

ADDRESS LATCH 
ENABLE 


PORT EXPANDER 
STROBE 


PACKAGE OUTLINES 
MPD8048C/D 
MPD8748.D 
MPD8035C/D 




Plastic 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 ± 0.1 

0.10 ± 0.004 

D 

0.5 ±0.1 

0.019 ± 0.004 

E 

48.26 

1.9 

F 

1.2 MIN 

0.047 MIN 

G 

2.54 MIN 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 

I 

5.22 MAX 

0.206 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.600 

L 

13.2 

0.520 

M 

+ 0.1 

0.25 

0.05 

+ 0.004 

0.010 

0.002 



Ceramic 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 + 0.1 

0.100 ±0.004 

D 

0.50 ±0.1 

0.0197 ± 0.004 

E 

48.26 ± 0.2 

1.900 ±0.008 

F 

1.27 

0.050 

G 

3.2 MIN 

0.126 MIN 

H 

1.0 MIN 

0.04 MIN 

I 

4.2 MAX 

0.17 MAX 

J 

5.2 MAX 

0.205 MAX 

K 

15.24 + 0.1 

0.6 + 0.004 

L 

+ 0.2 

13.5 

-0.25 

+ 0.008 

0.531 

- 0.010 

M 

0.30 ±0.1 

0.012 ± 0.004 
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NEC Microcomputers, Inc. 


SINGLE CHIP 8-BIT MICROCOMPUTERS 


DESCRIPTION The NEC iLiPD8049 and^iPD8039 are single chip 8-bit microcomputers. The processors 
differ only in their internal program memory options: the juPD8049 with 2K x 8 bytes 
of mask ROM and the pPD8039 with external program memory. 

FEATURES • Fully Compatible with Industry Standard 8049/8039 

• Pin Compatible with the iuPD8048/8748/8035 

• NMOS Silicon Gate Technology Requiring a Single +5V Supply 

• 2.5 MS Cycle Time. All Instructions 1 or 2 Bytes 

• Interval Timer/Event Counter 

• 2K X 8 Bytes of ROM, 128 X 8 Bytes of RAM 

• Single Level Interrupt 

• 96 Instructions: 70 Percent Single Byte 

• 27 I/O Lines 

• Internal Clock Generator 

• Compatible with 8080A/8085A Peripherals 

• Available in Both Ceramic and Plastic 40-Pin Packages 


NEC 


MPD8049 

MPD8039 




MfflCROPROCESSOR 


/itPD8049/8039 

The NEC iLtPD8049 and /liPD 8039 are single component, 8-bit, parallel microprocessors FUNCTIONAL 

using N-channel silicon gate MOS technology. The /iPD8049 and )uPD8039 efficiently DESCRIPTION 

function in control as well as arithmetic applications. The flexibility of the instruction 

set allows for the direct set and reset of individual data bits within the accumulator and 

the I/O port structure. Standard logic function implementation is facilitated by the 

large variety of branch and table look-up instructions. 

The /JPD8049 and /iPD8039 instruction set is comprised of 1 and 2 byte instructions 
with over 70 percent single-byte and requiring only 1 or 2 cycles per instruction with 
over 50 percent single-cycle. 

The /iPD8049 and juPD8039 microprocessors will function as stand-alone micro- 
computers. Their functions can easily be expanded using standard 8080A/8085A 
peripherals and memories. 

The /iPD8049 contains the following functions usually found in external peripheral 
devices: 2048 x 8 bits of mask ROM program memory; 128 x 8 bits of RAM data 
memory; 27 I/O lines; an 8-bit interval timer/event counter; and oscillator and clock 
circuitry. 

The /liPD 8039 is intended for applications using external program memory only. It 
contains all the features of the /iPD8049 except the 2048 x 8-bit internal ROM. The 
external program memory can be implemented using standard 8080A/8085A memory 
products. 


0 

■ 4 -> 

D 

Q. 


E 


o 

o 

o 


o 


O 

LU 

z 



STROBE XTAL LATCH MEMORY STEP STROBES 

strobe/ enable 

CYCLE 

CLOCK 
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^ PD8049/8039 


PIN IDENTIFICATION 


1 PIN 

FUNCTION 

NO. 

SYMBOL 

1 

To 

Testable input using conditional transfer functions JTO and 
JNTO. The internal State Clock (CLK) is available to Tq 
using the ENTO CLK instruction. Tq can also be used 
during programming as a testable flag. 

2 

XTAL1 

One side of the crystal input for external oscillator or 
frequency (non TTL compatible 

3 

XTAL2 

The other side of the crystal input. 

4 

RESET 

Active low input for processor initialization. RESET is 
also used for PROM programming verification and power- 
down (non TTL compatible Vm). 

5 

SS 

Single Step input (active-low). SS together with ALE allows 
the processor to "single-step" through each instruction in 
program memory. 

6 

iKrf 

Interrupt input (active-low). INT will start an interrupt if 
an enable interrupt instruction has been executed. A reset 
will disable the interrupt. INT can be tested by issuing a 
conditional jump instruction. 

7 

EA 

External Access input (active-high). A logic "1" at this 
input commands the processor, to perform all program 
memory fetches from external memory. 

8 

RD 

READ strobe output (active-low). RD will pulse low when 
the processor performs a BUS READ. RD will also enable 
data onto the processor BUS from a peripheral device and 
function as a READ STROBE for external DATA MEMORY. 

9 

PSEN 

Program Store Enable output (active-low). PSEN becomes 
active only during an external memory fetch. 

10 


WRITE strobe output (active-low). WR will pulse low when 
the processor performs a BUS WRITE. WR can also function 
as a WRITE STROBE for external DATA MEMORY. 

11 

ALE 

Address Latch Enable output (active-high). Occurring once 
each cycle, the falling edge of ALE latches the address for 
external memory or peripherals. ALE can also be used as 
a clock output. 

12- 19 

Dq- Dy BUS 

8-bit, bidirectional port. Synchronous reads and writes can 
be performed on this port using RD and WR strobes. The 
contents of the Dq — Dy BUS can be latched in a static 
mode. 

During an external memory fetch, the Dn — D 7 BUS holds 
the least significant bits of the program counter. PSEN 
controls the incoming addressed instruction. Also, for an 
external RAM data store instruction the Dq — Dy BUS, 
controlled by ALE, RD and WR, contains address and data 
information. 

20 

vss 

Processor's GROUND potential. 

21 - 24, 
35-38 

P 20 - P 27 : 

PORT 2 

Port 2 is the second of two 8-bit quasi-bidirectional ports. 

For external data memory fetches, the four most significant 
bits of the program counter are contained in P20 — ^23- Bits 
P20 ~ ^23 ^sed as a 4-bit I/O bus for the mPD8243, 

INPUT/OUTPUT EXPANDER. 

25 

PROG 

PROG is the output strobe for the iuPD8243 I/O expander. 

26 

Vqd 

Vdd is ■'■SV for normal operation. It also functions^as low 
power standby pin. 

27 - 34 

P 1 O- P 17 : 

PORT 1 

Port 1 is one of two 8-bit quasi-bidirectional ports. 

39 

T1 

Testable input using conditional transfer functions JTl and 
JNT1. T1 can be made the counter/timer input using the 

STRT CNT instruction. 

40 

vcc 

Primary Power supply. Vqq is -t-5V during normal 
operation. 
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NEC Microcomputer 


/U.PD8049/8039 


Operating Temperature 

Storage Temperature (Ceramic Package) 
Storage Temperature (Plastic Package) . 

Voltage on Any Pin 

Power Dissipation 

Note: 0 With respect to ground. 


. 0°C to +70°C 

-65°Cto+150°C 
-65°C to+125°C 
0.5 to +7 Volts ® 
1.5W 


COMMENT; Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25° C 


Ta = 0°C to +70°C: Vcc = Vqd = +5V ± 5%; Vss = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Low Voltage 

(All Except XTAL 1, XTAL 2) 

V|L 

-0.5 


0.8 

V 


Input High Voltage 

(All Except XTAL 1, XTAL 2, RESET) 

V|H 

2,0 


VCC 

V 


Input High Voltage 
(RESET, XTAL 1, XTAL 2) 

ViHl 

3.0 


Vcc 

V 


Output Low Voltage (BUS, RD, 

WR, PSEN, ALE) 

VOL 



0.45 

V 

Iql = 2.0 mA 

Output Low Voltage (All Other 

Outputs Except PROG) 

VOLI 



0.45 

V 

lOL = 1.6 mA 

Output Low Voltage (PROG) 

VOL2 



0.45 

V 


Output High Voltage (BUS, RD, 

WR, PSEN, ALE) 

VOH 

2.4 



V 

•oh = -lOO/tA 

Output High Voltage (All Other 

Outputs) 

VOHI 

2.4 



V 

IQH = -50 pA 

Input Leakage Current 
(Ti, EA, INT) 

l|L 



±10 

mA 

VSS<V|N<VCC 

Output Leakage Current 

(BUS, To — High Impedance State) 

lOL 



-10 

mA 

Vcc >V|N> Vss + 0.45V 

Power Down Supply Current 

IDD 


20 

50 

mA 

Ta = 25°C 

Total Supply Current 

IDD + 'CC 


75 

140 

mA 

Ta = 25°C 




PORT #1 
PORT #2 
READ 
WRITE 

PROGRAM STORE 
ENABLE 

ADDRESS LATCH 
ENABLE 


PORT expander 
STROBE 



2112 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


LOGIC SYMBOL 
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AC CHARACTERISTICS 


TIMING WAVEFORMS 


/iPD8049/8039 


READ, WRITE AND INSTRUCTION FETCH - EXTERNAL 
DATA AND PROGRAM MEMORY 

Ta = O'C to +70“ C; Vcc Vqq = +5V ± 5%; Vss = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

ALE Pulse Width 

'LL 

400 



ns 


Address Setup before ALE 

^AL 

150 



ns 


Address Hold from ALE 

^LA 

80 



ns 


Control Pulse Width (PSEN, RD,WR) 

tcc 

900 



ns 


Data Setup before WR 

'dw 

500 



ns 


Data Hold after WR 

tWD 

120 



ns 

Cl = 20pF 

Cycle Time 

tCY 

2.5 


15.0 


6 MHz XTAL 

Data Hold 

fDR 

0 


200 

ns 


PSEN, RD to Data In 

tRD 



500 

ns 


Address Setup before WR 

^AW 

230 



ns 


Address Setup before Data In 

^AD 



950 

ns 


Address Float to RD, PSEN 

tAFC 

0 



ns 



Notes: (T) For Control Outputs: C|_ = 80 pF 
@ For Bus Outputs: €(_ = 1 50 pF 
(D tCY = 2.5 ms 


PORT 2 TIMING 


Ta = 0°C to +70° C; Vcc = +5V ± 5%; Vss = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Port Control Setup before Falling 
Edge of PROG 

tcp- 

110 



ns 


Port Control Hold after Falling 

Edge of PROG 

tpc 

140 



ns 


PROG to Time P2 Input must be 
Valid 

tPR 



810 

ns 


Output Data Setup Time 

^DP' 

220 



ns 


Output Data Hold Time 

^PD 

65 



ns 


Input Data Hold Time 

tPF 

0 


150 

ns 


PROG Pulse Width 

tpp 

1510 



ns 


Port 2 I/O Data Setup 

tPL 

400 



ns 


Port 2 I/O Data Hold 

^LP 

150 



ns 



ALE 


PSEN 


BUS 




o 

UJ 

z 


INSTRUCTION FETCH FROM EXTERNAL MEMORY 
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/IPD8251/8251A 


1 PIN 

FUNCTION 

NO. 

SYMBOL 1 

NAME 

1.2, 

27, 28 
5-8 

0 

Q 

1 

Q 

Data Bus Buffer 

An 8-bit, 3-state bi-directional buffer used to 
interface the mPD 8251 and mPD 8251 A to the 
processor data bus. Data is transmitted or 
received by the buffer in response to input/ 
output or Read/Write instructions from the 
processor. The Data Bus Buffer also transfers 
Control words. Command words, and Status. 

26 

^CC 

Vcc Supply Voltage 

+5 volt supply 

4 

GND 

Ground 

Ground 

Read/Write Control Logic 

This logic block accepts inputs from the pro- 
cessor Control Bus and generates control signals 
for overall USART operation. The Mode 
Instruction and Command Instruction registers 
that store the control formats for device func- 
tional definition are located in the Read/ 

Write Control Logic. 

21 

RESET 

Reset 

A "one" on this input forces the USART into the 
"Idle" mode where it will remain until reinitial- 
ized with a new set of control words. Minimum 
RESET pulse width is t^y. 

20 

CLK 

Clock Pulse 

The CLK input provides for internal device tim- 
ing and is usually connected to the Phase 2 (TTL) 
output of the pPB8224 Clock Generator. 

External inputs and outputs are not referenced 
to CLK, but the CLK frequency must be 30 
times the Receiver or Transmitter clocks in the 
synchronous mode and 4.5 times for the 
asynchronous mode. 

10 

Wr 

Write Data 

A "zero" on this input instructs the mPD 8251 
and juPD8251 A to accept the data or control 
word which the processor is writing out to 
the USART via the data bus. 

13 


Read Data 

A "zero" on this input instructs the mPD 8251 
and mPD 8^51 A to place the data or status 
information onto the Data Bus for the processor 
to read. 

12 

C/D 

Control/Data 

The Control/Data input, in conjunction with the 
WR and RD inputs, informs USART to accept or 
provide either a data character, control word or 
status information Via the Data Bus. 

0 = Data; 1 = Control. 

11 

cs 

Chip Select 

A "zero" on this input enables the USART for 
reading and writing to the processor. 

Modem Control 

The mPD 8251 and mPD 8251 A have a set of 
control inputs and outputs which may be used to 
simplify the interface to a Modem. 

22 

DSR 

Data Set Ready 

The Data Set Ready input can be tested by the 
processor via Status information. The DSR input 
is normally used to test Modem Data Set Ready 
condition. 

24 

DTR 

Data Terminal Ready 

The Data Terminal Ready output can be con- 
trolled via the Command word. The DTR output 
is normally used to drive Modem Data Terminal 
Ready or Rate Select lines. 

23 

RTS 

Request to Send 

The Request to Send output can be controlled 
via the Command word. The RTS output is 
normally used to drive the Modem Request to 
Send line. 

17 

CTS 

Clear to Send 

A "zero" on the Clear to Send input enables the 
USART to transmit serial data if the TxEN bit in 
the Command Instruction register is enabled 
(one). 


PIN IDENTIFICATION 
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/tPD8251/8251A 



APPLICATION OF THE /uPD8251 
AND /iPD8251A 


ASYNCHRONOUS SERIAL INTERFACE TO CRT TERMINAL, 
DC to 9600 BAUD 



ASYNCHRONOUS INTERFACE TO TELEPHONE LINES 



SYNCHRONOUS INTERFACE TO TERMINAL OR PERIPHERAL DEVICE 





TELEPHONE 

LINE 


o 

111 


SYNCHRONOUS INTERFACE TO TELEPHONE LINES 


2219 
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BHWnpBI 



MODE 2 


WRifE 

DATA FROM juF 



ACK FROM PERIPHERAL 


STB FROM PERIPHERAL 



PERIPHERAL^ 

BUS 


" 7 “ 


DATA FROM / DATA FROM 

PERIPHERAL TO iuPD8255 mPD8255 A^ 

AND MPD8255A-5 TO PE 


Note; (T) Any sequence where WR occurs bef 
(INTR = IBF ■ MASK ■ STB ■ RD + 

@ When the /uPD8255A-5 is set to Mo( 
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fj. PD8049/8039 


ALE 


_r 


TIMING WAVEFORMS 


(CONT.) 




BUS 



— tcc — ► 



1 *AFC 


‘drI 


H 


H 


^RD 


-tAW 




READ FROM EXTERNAL DATA MEMORY 


ALE 


WR 


_r 




BUS F 



-^tcc — 



1 1 


^ 

1 tow 

»WD 1 




FLOATING^^ADDRESS^^ FLOATING ^ 

DATA 

C FLOATING 


-tAW- 


WRITE TO EXTERNAL MEMORY 
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INSTRUCTION SET 


/tPD8049re039 


DESCRIPTION 


P7 De 


ACCUMULATO 


INSTRUCTION CODE I I I FLAGS 

D5 D4 D3 D2 Di Dq I CYCLES I BYTES I C AC FO FI 


ADD A. = data 

(A) • (A) + data 

Add Immediate the specified Data to the 
Accumulator. 1 

0 

d7 

0 

de 

0 

d5 

0 

d4 

0 

0 

d2 

1 

d, 

1 

do 

ADD A, Rr 

(A) ■ (Al + (Rr) 

' for r = 0 - 7 

Add contents of designated register to 
the Accumulator, 

0 

1 

1 

0 

1 


' 

' 

ADD A, @ Rr 

(A) - (A) + ((Rr)) 
for r = 0 1 

Add Indirect the contents the data 
memory location to the Accumulator. 

0 

1 

1 

0 

0 

0 

0 

' 

ADDC A, = data . 

(A) • (A) + (C) + data 

Add Immediate with carry the specified 
data to the Accumulator. 

0 

d7 

0 

de 

0 

dS 

1 

d4 

0 

d3 

0 

d2 

1 

d) 

1 

do 

ADDC A, Rr 

(A) • (A) + (C) + (Rr) 
for r = 0 7 

Add with carry the contents of the 
designated register to the Accumulator- 

0 

1 

1 

1 

1 

■ ■■ 

'■ 


ADDCA, @ Rr 

(A) •- (A) + (C) + ((Rr)) 
for r = 0 1 

Add Indirect with carry the contents of 
data memory location to the 

Accumulator. 

0 

1 

1 

1 

0 

0 

0 


ANL A, = data 

(A) - (A) AND data 

Logical and specified Immediate Data 
with Accumulator. 

0 

d7 

1 

de 

0 

ds 

1 

d4 

0 

d3 

0 

d2 

1 

df 

1 

do 

ANL A, Rr 

(A) - (A) AND (Rr) 
for r = 0 7 

Logical and contents of designated 
register with Accumulator. 

0 

1 

0 

1 

1 

r 

r . 

r 

ANL A, @ Rr 

(A) - (A) AND ((Rr)) 
for r = 0 1 

Logical and Indirect the contents of data 
memory with Accumulator. 

0 

1 

0 

1 

0 

0 

0 


CPL A 

(A) - NOT (A) 

Complement the contents of the 
Accumulator. 

0 

0 

1 

1 

0 

1 

1 

1 

CLR A 

(A) - 0 

CLEAR the contents of the Accumulator. 

0 

0 

1 

0 

0 

1 

1 

1 

DA A 


DECIMAL ADJUST the contents of the 
Accumulator. 

0 

1 

0 

1 

0 

1 

1 

1 

DEC A 

(A) - (A) 1 

DECREMENT by 1 the accumulator's 
contents. 

0 

0 

0 

0 

0 

1 

1 

1- 

INC A 

(A) - (A) + 1 

Increment by 1 the accumulator's 
contents. 

0 

0 

0 

1 

0 

1 

1 

1 

ORL A. = data 

(A) - (A) OR data 

Logical OR specified immediate data 
with Accumulator 

0 

‘*7 

1 

d6 

0 

d5 

0 

d4 

0 

d3 

0 

d2 

1 

dl 

1 

do 

ORL A, Rr 

(A) -■ (A) OR (Rr) 
for r = 0 - 7 

Logical OR contents of designated 
register with Accumulator. 

0 

1 

0 

0 

1 

r 


r 

ORLA, @Rr 

(A) - (A) OR ((Rrl) 
for r = 0 1 

Logical OR Indirect the contents of data 
memory location with Accumulator- 

0 . 

1 

0 

0 

0 

0 

0 


RL A 

(AN + 1) (AN) 

(Aq) - (A7) 
for N = 0 - 6 

Rotate Accumulator left by 1*bit without 
carry. 

1 

1 

1 

0 

0 

1 

1 

1 

RLC A 

(AN + 1.)-(AN);N = 0 - 6 
(Aq)-(C) 

(C) - (A7) 

Rotate Accumulator left by 1-bii through 
carry. 

1 

1 

1 

1 

0 

1 

1 

1 

RR A 

(AN) - (AN+ 1); N = 0 - 6 1 
(A7) - (Aq) 

Rotate Accumulator right by 1-bit 
without carry. 

0 

1 

1 

1 

0 

1 

1 

1 

RRC A 

(AN) ^ (AN + 1); N = 0- 6 
(A7) - (C) 

(C) - (Aq) 

Rotate Accumulator right by 1-bit 
through carry. 

0 

1 

1 

0 

0 

1 

1 

1 

SWAP A 

(A4.7) r (Aq - 3) 

Swap the 2 4-bit nibbles in the 
Accumulator. 

0 

1 

0 

0 

0 

1 

1 

1 

XR L A, = data 

(A) - (A) XOR data 

Logical XOR specified immediate data 
with Accumulator. 

1 

d7 

1 

d6 

0 

d5 

1 

d4 

0 

d3 

0 

d2 

1 

dl 

1 

do 

XRLA, Rr 

(A) - (A) XOR (Rr) 
for r = 0 - 7 

Logical XOR contents of designated 
register with Accumulator. 

1 

1 

0 

1 

1 




XRL A, @ Rr 

1 

(A) - (A) XOR ((Rr)) 
for r = 0 — 1 

Logical XOR Indirect the contents of data 
memory location with Accurnulator. 

1 

1 

0 

1 

0 

0 

0 

^ , 


DJNZ Rr, addr 

(Rr) (Rr) - 1; r = 0 - 7 

Decrement the specified register and 

1 


1 

0 


r 

r. 

r 


If (Rr) * 0: 

(PC 0- 7) - addr 

test contents. 

37 

36 

35 

34 

33 

32 

31 

30 

JBb addr 

(PC 0 - 7) - addr if Bb = 1 

Jump to specified address if 

b2 

t>1 

^0 

1 

0 

0 

■1 

0 


(PC) • (PC) + 2 if Bb = 0 

Accumulator bit is set. 

37 

36 

35 

34 

33 

32 

31 

30 

JC addr 

(PC 0 - 7) - addr if C = 1 

Jump to specified address if carry flag 

’ 

1 , 

1 


0 

1 

1 

0 


(PC) - (PC) + 2 if C = 0 

is set. 

37 

36 

35 

34 

33 

32 

31 

30 

JFO addr 

(PC 0 - 7) - addr if FO = 1 

Jump to specified address if Flag FO is 

1 

0 

1 

1 

0 



0 


(PC) • )(PC) + 2 if FO =; 0 

set. 

37 

36 

35 

34 

33 

32 

31 

30 

JF1 addr 

(PC 0 - 7) - addr if FI = 1 

Jump to specified address if Flag FI is 

0 

1 


1 

0 

1 


0 


(PC) - (PC) + 2 if FI - 0 

set. 

37 

36 

35 

34 

33 

32 

31 

30 

JMP addr 

(PC 8 10) • addr 8 10 

Direct Jump to specified address within 

310 

39 

38 

0 

0 


0 

0 


(PC 0 7) - addr 0-7 

(PC 11) - DBF 

the 2K address block. 

»7 

36 

35 

34 

33 

32 

31 

30 

JIVIPP @ A 

(PCO 7). ((A)) 

Jump indirect to specified address with 
with address page. 

1 

0 



0 

0 


1 

JNC addr 

(PC 0 7) •- addr if C = 0 

Jump to specified address if carry Hag is 

1 



0 

0 


1 

0 


(PC) ■ IPO + 2 if C = 1 

low. 

37 

36 

35 

34 

33 

32 

31 

30 

JNI addr 

(PC 0 7) - addr if 1 - 0 

Jump to specified address if interrupt 

1 

0 

0 

0 

0 


1 

0 


(PC) ■ (PC) + 2 if 1 -■ 1 

is low. 

37 

36 

35 

34 

33 

32 

31 

30 
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NEC Microcomputer 


/1PD8049/8039 


INSTRUCTION SET (CONT.) 







INSTRUCTION CODE 





r 

FLAGS 

MNEMONIC 

FUNCTION 

DESCRIPTION 

P7 

De 

D5 

04 

03 

02 

Ol 

Do 

CYCLES 

BYTES 


AC FO FI 


BRANC 

H (CONT.) 


1 

JNTOaddr 

(PC 0- 7) - addr if TO = 0 

Jump to specified address if Test 0 is low. 

0 

0 

1 

0 

0 

1 

1 

0 



■ 

HHHi 


(PC) - (PC) + 2 if TO = 1 


37 

36 

35 

34 

33 

32 

31 

30 



1 


JNT1 addr 

(PC 0 - 7) - addr if T1 = 0 

jump to specified address if Test 1 is low. 

0 

1 

0 

0 

0 

1 

1 

0 



1 



(PC) • (PC) + 2if T1 - 1 


37 

36 

35 

34 

33 

32 

31 

30 



1 


JNZ addr 

(PC 0 - 7) - addr if A * 0 

Jump to specified address if accumulator 

1 

0 

0 

1 

0 

1 

1 

0 



I 



(PC) - (PC) + 2 if A - 0 

IS non-2ero. 

37 

36 

35 

34 

33 

32 

31 

30 



H 


JTF addr 

(PC 0- 7) - addr if TF = 1 

Jump to specified address if Timer Flag 

0 

0 

0 

1 

0 

1 

1 

0 



H 



(PC) • (PC) + 2if TF -- 0 

IS set to 1. 

37 

36 

35 

34 

33 

32 

31 

30 



H 


JTO addr 

(PC 0 - 7) - addr if TO = 1 

Jump to specified address if Test 0 is a 

0 

0 

1 

1 

0 

1 

1 

0 



1 



(PC) - (PC) + 2 if TO = 0 


37 

36 

35 

34 

33 

32 

31 

30 



■ 


JTl addr 

(PCO 7) - addr if T1 = 1 

Jump to specified address if Test 1 is a 1. 

0 

1 

0 

1 

0 

1 

1 

• 0 



H 



(PC) • (PC) + 2 if T1 ■ 0 


37 

36 

35 

34 

33 

32 

31 

30 



H 


JZ addr 

(PC 0 - 7) - addr if A = 0 

Jump to specified address if Accumulator 

1 

1 

0 

0 

0 

1 

1 

0 



H 



(PC) • (PC) + 2 if A 1 0 

is 0. 

37 

36 

35 

34 

33 

32 

31 

30 


HHI 

1 

Hum 



CON 

TROL 



I 

EN 1 


Enable the External Interrupt input. 

0 

0 

0 

0 ■ 

0 

1 

0 

1 

1 

1 



DIS 1 


Disable the External Interrupt input. 

0 

0 

0 

1 

0 

1 

0 

1 

1 

1 



ENTOCLK, 


Enable the Clock Output pin TO. 

0 

1 

1 

1 

0 

1 

0 

1 

1 

1 



SELMBO 

(DBF) - 0 

Select Bank 0 (locations 0 2047) of 

Program Memory. 

1 

1 

1 

0 

0 

1 

0 

1 

1 

1 



SEL MBI 

(DBF) - 1 

Select Bank 1 (locations 2048 40951 of 
Program Memory. 

1 

1 

1 

1 

0 

1 

0 

1 

1 

1 



SELRBO 

(BS) -0 

Select Bank 0 (locations 0 — 7) of Data 
Memory. 

1 

1 

0 

0 

0 

1 

0 

1 

1 

1 



SEL RBI 

(BSI • 1 

Select Bank 1 (locations 24 311 of 

Data Memory. 

1 

1 

0 

1 

0 

1 

0 

1 

1 

1 




DATA MOVES 


1 

MOV A, = data 

(A) • data 

Move immediate the specified data into 

0 

0 

1 

0 

0 

0 

1 

1 

2 

2 





the Accumulator. 

^7 

<16 

<^5 

d4 

d3 

d2 

dl 

do 





MOV A, Rr 

(A) • (Rr); r = 0 7 

Move the contents of the designated 
registers into the Accumulator. 

1 

1 

1 

1 

1 



r 

1 

1 



MOV A, <a Rr 

(A)- ((Rr)),r = 0 1 

Move Indirect the contents of data 
memory location into the Accumulator. 

1 

1 


1 

0 

0 

0 


'1 

1 



MOV A, PSW 

(A) ■ (PSW) 

Move contents of the Program Status 

Word into the Accumulator. 

1 

1 

0 

0 

0 

1 

1 

1 

1 

1 



MOV Rr, = data 

(Rr) - data; r = 0 7 

Move Immediate the specified data into 

1 

0 


1 

1 

r 


r 

2 

2 





the designated register. 

d7 

d6 

^5 

d4 

d3 

d2 

dl 

do 





MOV Rr, A 

(Rr)-(A),r = 0 7 

Move Accumulator Contents into the 
designated register. 

1 

0 

1 

0 

1 




1 

1 



MOV (5) Rr, A 

((Rrl) - (A); r = 0 - 1 

Move Indirect Accumulator Contents 
into data memory location 

1 

0 

1 

0 

0 

0 

0 

r 

1 

1 



MOV (§> Rr, = data 

((Rrl) - data: r = 0 > 

Move Immediate the specified data into 

1 

0 

1 

1 

0 

0 

0 

r 

2 

2 




data memory. 

d7 

d6 

d5 

d4 

^3 

d2 

dl 

do 





MOV PSW, A 

(PSW) ■ (A) 

Move contents of Accumulator into the 
program status word. 

1 

1 

0 

1 

0 

1 

1 

1 

1 

1 



MOVP A, @ A 

(PC 0 7) - (A) 

Move data in the current page into the 

1 

0 

1 

0 

0 

0 

1 

1 

2 

1 




(A) • ((PC)) 

Accumulator. 













MOVP3 A,@ A 

(PC 0 7) - (A) 

Move Program data in Page 3 into the 

1 

1 

1 

0 

0 

0 

1 

1 


1 




(PCS 10) -Oil 
(A) ■ ((PC)) 

Accunnulator. 









m 




MOVX A, @ R 

(A) - ((Rr)), r = 0 1 

Move Indirect the contents of external 
data memory into the Accumulator. 

1 

0 

0 

0 

0 

0 

0 

■■ 

H 

1 



MOVX@ R, A 

((Rr)) - (A);r = 0 1 

Move Indirect the contents of the 
Accumulator into external data memory. 

1 

0 

0 

1 

0 

0 

0 

r 

H 

1 



XCH A, Rr 

(A);^ (Rr);r = 0- 7 

Exchange the Accumulator and 
designated register's contents. 

0 

0 

1 

0 

1 

r 

r 

r 

■ 

1 



XCH A, @Rr 

(A) r ((Rrl); r = 0 - 1 

Exchange Indirect contents of Accumu- 
lator and location in data memory. 

0 

0 

1 

0 

0 

0 

0 


■ 

1 



XCHD A, @ Rr 

(A0-3)t;((Rr))0-3)); 

Exchange Indirect 4 bit contents of 

0 

0 

1 

1 

0 

0 

0 

r 


1 




r = 0- 1 

Accumulator and data memory. 














CPL C 

(C) ■ NOT (C) 

Complement Content of carry bit. 

1 

0 

1 

0 

0 

1 

1 

1 


■■ 

H 


CPL FO 

(FO) - NOT (FO) 

Complement Content of Flag FO. 

1 

0 

0 

1 

0 

1 

0 

1 

mm 


1 


CPL FI 

(FD- NOT(FI) 

Complement Content of Flag FI 

1 

0 

1 

1 

0 

1 

0 

1 


B 

■ 


CLR C 

(C) ■ 0 

Clear content of carry bit to 0. 

1 

0 

0 

1 

0 

1 

1 

1 


B 

H 


CLR FO 

(FO)-O 

Clear content of Flag 0 to 0. 

1 

0 

0 

0 

0 

1 

0 

1 


B 

■ 


CLR FI 

(FI) • 0 

Clear content of Flag 1 to 0. 

1 

0 

1 

0 

0 

1 

0 

1 

■■ 

B 

1 

BBI 
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INSTRUCTION SET (CONT.) 


/£PD8049/8039 





n 


INSTRUCTION CODE 


■WOT 



FLAGS 

MNEMONIC 

FUNCTION 

DESCRIPTION 

|d7 

D6 

DS 

D4 

03 

02 

01 

DO 

CYCLES 

BYTES 

C AC FO FI 



INPUT/OUTPUT 




ANL BUS, # data 

(BUS) *- (BUS) AND data 

Logical and Immediate-specified data 

1 

0 

0 

1 

1 

0 

0 

0 

2 

2 




with contents of BUS. 

d7 

d6 

d5 

d4 

d3 

d2 

dl 

do 




ANL Pp, # data 

(Pp) ♦- (Pp) AND data 

Logical and Immediate specified data 

1 

0 

0 

1 

1 

0 

P 

P 

2 

2 



p= 1 - 2 

with designated port (1 or 2) 

d7 

d6 

d5 

d4 

d3 

d2 

dl 

do 




ANLD Pp. A 

(Pp)-(Ppl AND (A 0-3) 

Logical and contents of Accumulator with 

1 

0 

0 

1 

1 

T 

P 

P 

2 

1 



p = 4 7 

designated port (4 - 7). 












IN A, Pp 

(A) (Pp); p - 1 - 2 

Input data from designated port (1 2) 

into Accumulator. 

0 

0 

0 

0 

1 

0 

P 

P 

2 

1 


INS A. BUS 

(A) - (BUS) 

Input strobed BUS data into Accumulator. 

0 

0 

0 

0 

1 

0 

0 

0 

2 

1 


MOVD A. Pp 

(A0-3)r-(Pp|;p = 4-7 

Move contents of designated port (4 7) 

0 

0 

0 

0 

1 

1 

p 

P 

2 

1 



(A 4- 7) -0 

into Accumulator. 












MOVD Pp, A 

(Pp).^A0-3;p = 4-7 

Move contents of Accumulator to 
designated port (4 7). 

0 

0 

1 

1 

1 

1 

p 

P 

1 

1 


ORL BUS, = data 

(BUS) -(BUS) OR data 

Logical or Immediate specified data with 

1 

0 

0 

0 

1 

0 

0 

0 

2 

2 




corjtents of BUS. 

d7 

d6 

d5 

d4 

d3 

d2 

dl 

do 




ORLD Pp, A 

(Pp) - (Pp) OR (A 0-3) 

Logical or contents of Accumulator with 

1 

0 

0 

0 

1 

1 

P 

P 

1 

1 



p = 4- 7 

designated port (4 - 7). 












ORLPp, =data 

(Pp) — (Pp) OR data 

Logical or Immediate specified data with 

1 

0 

0 

0 

1 

0 

P 

P 

2 

2 



P = 1 - 2 

designated port (1 2) 

d? 

d6 

d5 

d.4 

d3 

d2 

dl 

do 




OUTL BUS. A 

(BUS) - (A) 

Output contents of Accumulator onto 
BUS. 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 


OUTL Pp. A 

(Pp) - (A); p = 1 - 2 

Output contents of Accumulator to 
designated port (1 2). 

0 

0 

1 

1 

1 

0 

P 

P 

.1 

1 


■huh 





DECRr (Rr) 

(Rr) - (Rr) - 1;r = 0- 7 

Decrement by 1 contents of designated 
register. 

1 

1 

0 

0 

1 

r 



■1 

■ 


INC Rr 

(Rr)-(Rr)+1;r = 0- 7 

Increment by 1 contents of designated 
register. 

0 

0 

0 

1 

1 


r 

■■ 

■ 

■ 


INC@Rr 

((Rr))-((Rr)) + 1; 

Increment Indirect by 1 the contents of 

0 

0 

0 

1 

0 

0 

0 

r 





r = 0- 1 

data memory location. 














SUBRC 

c 

H 

2 

m 


CALLaddr 

((SP)) - (PC), (PSW4 - 7) 

Call designated Subroutine. 

aiO 

ag 

aR 

1 

0 

1 

0 

0 

2 

2 



(SP) - (SP) + 1 
(PCS - 10) ‘ addrS- 10 
(PC 0 - 7) - addr 0-7 
(PC 11) - DBF 


a? 

^6 

as 

34 

33 

32 

ai 

ao 




RET 

(SP) - (SP) - 1 

Return from Subroutine without 

1 

0 

0 

0 

0 

0 

1 

1 

2 

1 



(PC) - ((SP)) 

restoring Program Status Word. 












RETR 

(SP) - (SP) - 1 

Return from Subroutine restoring 

1 

0 

0 

1 

0 

0 

1 

1 

2 

1 



(PC) - ((SP)) 

(PSW4 - 7) - ((SP)) 

Program Status Word. 













TIMEB/COUNTER | 

EN TCNTI 


Enable Internal interrupt Flag for 
Timer/Counter output. 

0 

0 

1 

0 

0 


0 

1 

■ 

■ 


OIS TCNTI 


Disable Internal interrupt Flag for 
Timer/Counter cxjtput. 

0 

0 

1 

1 

0 

1 

0 

1 

■ 

■ 


MOV A, T 

(A) - (T) 

Move contents of Timer/Counter into 
Accumulator. 

0 

1 

0 

0 

0 

0 

1 

0 

o 

■ 


MOV T, A 

(T) - (A) 

Move contents of Accumulator into 
Timer/Counter. 

0 

1 

1 

0 

0 

0 

1 

0 

■ 

■ 


STOP TCNT 


Stop Count for Event Counter. 

0 

1 

1 

0 

0 

1 

0 

1 


■ 


STRT CNT 


Start Count for Event Counter. 

0 

1 

0 

0 

0 

1 

0 

1 




STRTT 


Start Count for Timer. 

0 

1 

0 

1 

0 

1 

0 

1 

IBH 

■i 

IHIIIIH 

1 MISCELt 

J\NEOUS 


NOP 


No Operation performed. 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 



Notes: © 

<D 

@ 


Instruction Code DesTgoations r and p form the binary representation of the Registers and Ports involved. 

The dot under the appropriate flag bit indicates that its content is subject to change by the Instruction it appears m. 
References to the address and data are specified in bytes 2 and/or 1 of the instruction. 

Numerical Subscripts appearing in the FUNCTION column reference the specific bits affected. 


Symbol Definitions: 


SYMBOL 

DESCRIPTION 

A 

The Accumulator 

AC 

The Auxiliary Carry Flag 

addr 

Program Memory Address (12 bits) 

Bb 

Bit Designator (b = 0 — 7) 

BS 

The Bank Switch 

BUS 

The BUS Port 

C 

Carry Flag 

CLK 

Clock Signal 

CNT 

Event Counter 

D 

Nibble Designator (4 bits) 

data 

Number or Expression (8 bits) 

DBF 

Memory Bank Flip-Flop 


Flags 0, 1 

1 

Interrupt 

P 

"In-Page" Operation Designator 


SYMBOL 

DESCRIPTION 

Pp 

Port Designator (p = 1, 2 or 4 — 7) 

PSW 

Program Status Word 

Rr 

Register Designator (r = 0, 1 or 0 — 7) 

SP 

■ Stack Pointer 

T 

Timer 

TF 

Timer Flag 

To. Ti 

Testable Flags 0, 1 

X 

External RAM 

= 

Prefix for Immediate Data 

@ 

Prefix for Indirect Address 

$ 

Program Counter's Current Value 

(x) 

Contents of External RAM Location 

((x)) 

Contents of Memory Location Addressed 
by the Contents of External RAM Location. 


Replaced By 





o 

LU 

Z 
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NEC Microcomputer 


PD8049/8039 


A* 



PACKAGE OUTLINES 

MPD8049C/D 

/:iPD8039C/D 


Plastic 



millimeters 

INCHES 

A 

51.5 MAX 

2.028 MAX 

8 

1.62 

0.064 

C 

2.54 ± 0.1 

0.10 + 0.004 

D 

0.5 ±0.1 

0.019 + 0.004 

E 

48.26 

1.9 

F 

1.2 MIN 

0.047 MIN 

G 

2.54 MIN 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 


MAA 

0.206 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.600 

L 

13.2 

0.520 

M 

+ 0.1 

0.25 

0.05 

+ 0.004 

0.002 



Ceramic 



MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 + 0.1 

0.100 ± 0.004 

0 

0.50 ±0.1 

0.0197 ± 0.004 

E 

48.26 ± 0.2 

1.900 ±0.008 

F 

1.27 

0.050 

G 

3.2 MIN 

0.126 MIN 

H 

1.0 MIN 

0.04 MIN 

I 

4.2 MAX 

0.17 MAX 

J 

5.2 MAX 

0.205 MAX 

K 

15.24 ±0.1 

0.6 ± 0.004 

L 

+ 0.2 

13-5 

- 0.25 

+ 0.008 

0.531 

- 0.010 

M 

0.30 ±0.1 

0.012 ±0.004 



SP8049/8039-9-78-GN-CAT 
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NEC Microcomputers, 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 


NEC 

Inc. /tPDSOSOAF 

/tPD8080AF-2 

/tPD8080AF-1 

/£PD8080AF 8-BIT N-CHANNEL 
MIROPROCESSOR FAMILY 


The juPDSOSOAF is a complete 8-bit parallel processor for use in general purpose 
digital computer systems. It is fabricated on a single LSI chip using N-channel silicon 
gate MOS process, which offers much higher performance than conventional micro- 
processors (1.28 pis minimum instruction cycle). A complete microcomputer system 
is formed when the piPD8080AF is interfaced with I/O ports (up to 256 input and 256 
output ports) and any type or speed of semiconductor memory. It is available in a 
40 pin ceramic or plastic package. 

• 78 Powerful Instructions 

• Three Devices — Three Clock Frequencies 
juPD8080AF - ZO MHz 
piPD8080AF-2 - 2.5 MHz 
juPD8080AF-1 - 3.0 MHz 

• Direct Access to 64K Bytes of Memory with 16-Bit Program Counter 

• 256 8-Bit Input Ports and 256 8-Bit Output Ports 

• Double Length Operations Including Addition 

• Automatic Stack Memory Operation with 16-Bit Stack Pointer 

• TTL Compatible (Except Clocks) 

• Multi-byte Interrupt Capability 

• Fully Compatible with Industry Standard 8080A 

• Available in either Plastic or Ceramic Package 


AlO C 

1 

40 


All 

VssC 

2 

39 

□ 

Ai4 

D 4 II 

3 

38 

P 

Ai3 

dbe: 

4 

37 

Z1 

Ai2 

DeC 

5 

36 

□ 

Ai5 

D 71 I 

6 

35 

□ 

Ag 

D 3 C 

7 

34 

□ 

As 

□2 C 

8 

33 

□ 

A 7 

D1 C 

® iiPD 

32 

□ 

As 

Dq [I 

10 

31 

□ 

A 5 

Vbb C 

11 8080AF 

30 

□ 

A 4 

RESET C 

12 

29 

□ 

A 3 

HOLD d 

13 

28 

ZI 

Vdd 

INT C 

14 

27 

Z] 

A2 

02 C 

15 

26 

ZI 

Al 

INTE C 

16 

25 

Zl 

Ao 

DBIN C 

17 

24 

□ 

WAIT 

WR C 

18 

23 

□ 

READY 

SYNC C 

19 

22 

□ 

01 

Vcc C 

20 

21 

Zl 

HLDA 
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^PD8080AF 

The ;xPD8080AF contains six 8-bit data registers, an 8-bit accumulator, four testable 
flag bits, and an 8-bit parallel binary arithmetic unit. The /iPD8080AF also provides 
decimal arithmetic capability and it includes 16-bit arithmetic and immediate operators 
which greatly simplify memory address calculations, and high speed arithmetic 
operations. 

The jiiPD8080AF utilizes a 16-bit address bus to directly address 64K bytes of 
memory, is fully TTL compatible (1.9 mA), and utilizes the following addressing 
modes; Direct; Register; Register Indirect; and Immediate. 

The ;uPD8080AF has a stack architecture wherein any portion of the external memory 
can be used as a last in/first out (LIFO) stack to store/retrieve the contents of the 
accumulator, the flags, or any of the data registers. 

The /iPD8080AF also contains a 16-bit stack pointer to control the addressing of this 
external stack. One of the major advantages of the stack is that multiple level inter- 
rupts can easily be handled since complete system status can be saved when an inter- 
rupt occurs and then restored after the interrupt is complete. Another major advantage 
is that almost unlimited subroutine nesting is possible. 

This processor is designed to greatly simplify system design. Separate 16-line address 
and 8-line bidirectional data busses are employed to allow direct interface to memories 
and I/O ports. Control signals, requiring no decoding, are provided directly by the 
processor. All busses, including the control bus, are TTL compatible. 

Communication on both the address lines and the data lines can be interlocked by 
using the HOLD input. When the Hold Acknowledge (HLDA) signal is issued by the 
processor, its operation is suspended and the address and data lines are forced to be in 
the FLOATING state. This permits other devices, such as direct memory access chan- 
nels (DMA), to be connected to the address and data busses. 

The ptPD8080AF has the capability to accept a multiple byte instruction upon an inter- 
rupt. This means that a CALL instruction can be inserted so that any address in the 
memory can be the starting location for an interrupt program. This allows the assign- 
ment of a separate location for each interrupt operation, and as a result no polling is 
required to determine which operation is to be performed. 

NEC offers three versions of the /jPD 8080AF. These processors have all the features 
of the /iPD8080AF except the clock frequency ranges from 2.0 MHz to 3.0 MHz. 

These units meet the performance requirements of a variety of systems while maintain- 
ing software and hardware compatibility with other 8080A devices. 


i|5£5S5>i333 «M -• 

>IS££a:Sinicxx«s 


AB 0-15 (THREE STATE) 



BIT 7- S:SIGN 
BIT6-2;ZERO 
BIT 5-0:ALW*rS“0“ 

BIT 4 - ACY:AUXILI ARY CARRY 
BIT 3- O ALWAYS‘0" 

BIT 2- P: PARITY 
BIT I - l ALWAYS "l" 
BIT0-CY:CARRY 


08 0-7 (THREE STATE) 


FUNCTIONAL 

DESCRIPTION 


BLOCK DIAGRAM 
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PIN IDENTIFICATION 


/tPD8080AF 


1 PIN 

FUNCTION 

NO. 

SYMBOL 

NAME 

1, 

25-27, 

29-40 

0 
< 

1 

in 

< 

Address Bus 
(output three- 
state) 

The address bus is used to address memory (up to 64K 8 -bit words) 
or specify the I/O device number (up to 256 input and 256 output 
devices). Aq is the least significant bit. 

2 

Vss 

Ground (input) 

Ground 

3-10 

07 - Do 

Data Bus (input/ 
output three-state) 

The bidirectional data bus communicates between the processor, 
memory, and I/O devices for instructions and data transfers. Dur- 
ing each sync time, the data bus contains a status word that 
describes the current machine cycle. Dq is the least significant bit. 

11 

vbb 

VBB Supply Voltage 
(input) 

-5V + 5% 

12 

RESET 

Reset (input) 

If the RESET signal is activated, the program counter is cleared. 
After RESET, the program starts at location 0 in memory. The 

INTE and HLDA flip-flops are also reset. The flags, accumulator, 
stack pointer, and registers are not cleared. (Note: External syn- 
chronization is not required for the RESET input signal which 
must be active for a minimum of 3 clock periods.) 

13 

HOLD 

Hold (input) 

HOLD requests the processor to enter the HOLD state. The HOLD 
state allows an external device to gain control of the juPD8080AF 
address and data buses as soon as the /jPD8080AF has completed 
its use of these buses for the current machine cycle. It is recog- 
nized under the following conditions; 

• The processor is in the HALT state. 

• The processor is in the T 2 or Tyy stage and the READY signal 
is active. 

As a result of entering the HOLD state, the ADDRESS BUS 
(Ai 5 — Aq) and DATA BUS (D 7 — Dq) are in their high imped- 
ance state. The processor indicates its state on the HOLD 
ACKNOWLEDGE (HLDA) pin. 

14 

INT 

Interrupt Request 
(input) 

The pPDSOSOAF recognizes an interrupt request on this line at 
the end of the current instruction or while halted. If the 
pPD8080AF is in the HOLD state, or if the Interrupt Enable 
flip-flop is reset, it will not honor the request. 

15 

<i>2 

Phase Two (input) 

Phase two of processor clock. 

16 

INTE 0 

Interrupt Enable 
(output) 

INTE indicates the content of the internal interrupt enable flip- 
flop. This flip-flop is set by the Enable (El) or reset by the 

Disable (Dl) interrupt instructions and inhibits interrupts from 
being accepted by the processor when it is reset. INTE is auto- 
matically reset (disabling further interrupts) during T •) of the 
instruction fetch cycle (M-j) when an interrupt is accepted and 
is also reset by the RESET signal. 

17 

DBIN 

Data Bus In 
(output) 

DBIN indicates that the data bus is in the input mode. This 
signal is used to enable the gating of data onto the juPD8080AF 
data bus from memory or input ports. 

18 

WR 

Write (output) 

WR is used for memory WRITE or I/O output control. The data 
on the data bus is valid while the WR signal is active (WR = 0). 

19 

SYNC 

Synchronizing Signal 
(output) 

The SYNC signal indicates the beginning of each machine cycle. 

20 

vcc . 

Vcc Supply 

Voltage (input) 

-H5V + 5% 

21 

HLDA 

Hold Acknowledge 
(output) 

HLDA is in response to the HOLD signal and indicates that the 
data and address bus will go to the high impedance state. The 

HLDA signal begins at; 

• T 3 for READ memory or input operations. 

• The clock period following T 3 for WRITE memory or 

OUTPUT operations. 

In either case, the HLDA appears after the rising edge of and 
high impedance occurs after the rising edge of 02 ’ 

22 

01 

Phase One (input) 

Phase one of processor clock. 

23 

READY 

Ready (input) 

The READY signal indicates to the a(PD 8080AF that valid mem- 
ory or input data is available on the ;uPD8080AF data bus. 

READY is used to synchronize the processor with slower memory 
or I/O devices. If after sending an address out, the jiPDSOSOAF 
does not receive a high on the READY pin, the /jPD 8080AF enters 
a WAIT state for as long as the READY pin is low. (READY can 
also be used to single step the processor.) 

24 

WAIT 

Wait (output) 

The WAIT signal indicates that the processor is in a WAIT state. 

28 

vdd 

Vdd Supply Voltage 
(input) 

-H2V ± 5% 


Note: After the El instruction, the #iPD8080AF accepts interrupts on the second instruction following the El. This 

allows proper execution of the RET instruction if an interrupt operation is pending after the service routine. 
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/1PD8O8OAF 

Operating Temperature 

Storage Temperature (Ceramic Package). , 
Storage Temperature (Plastic Package) . , 

All Output Voltages © 

All Input Voltages © 

Supply Voltages Vcc. Vqd a^id Vss © 

Power Dissipation . . , 

Note; (J) Relative to VbB- 


. . 0°Cto+70°C 
-65°Cto+150°C 
-40°Cto+125°C 
-0.3 to +20 Volts 
-0.3 to +20 Volts 
-0.3 to +20 Volts 
1.5W 


ABSOLUTE MAXIMUM 
RATINGS* 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 


Tg = 0°C to +70° C, Vdd = +1 2V + 5%, Vcc = +5V ± 5%, Vbb = -5V ± 5%, Vss = OV, 


unless otherwise specified. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Clock Input Low 

Voltage 

V|LC 

Vss- 1 


Vss + 0-8 

V 


Clock Input High 

Voltage 

V|HC 

9.0 


VdD+ 1 

V 


Input Low Voltage 

V|L 

Vss - 1 


Vss + 0.8 

V 


Input High Voltage 

V|H 

3.3 


Vcc + 1 

V 


Output Low Voltage 

VOL 



0.45 

V 

IqL = L9 mA on all outputs 
IOH=-150/jA @ 

Output High Voltage 

Vqh 

3.7 



V 

Avg. Power Supply 
Current (Vdd) 

•DD(AV) 


40 

70 

mA 

tCY min 

Avg. Power Supply 
Current (Vcc) 

ICC(AV) 


60 

80 

mA 

Avg. Power Supply 
Current (VbbI 

Ibb(av) 


0.01 

1 

mA 

Input Leakage 

l|L 


i ±10 Q) 

ma 

VSS<V|N<VCC 

Clock Leakage 

iCL 



±10 Q) 

ma 

vss<vclock<vdd 

Data Bus Leakage 
in Input Mode 

IDL ® 



0 

2 CM 

UA 

mA 

Vss <V|N< Vss + 0.8V 

Vss + 0.8V < V|N < Vcc 

Address and Data Bus 
Leakage During HOLD 

IFL 



-100 ^ 

^A 

VaDDR/DATA = Vcc 
vaddr/data= Vss + 0.45V 


DC CHARACTERISTICS 


TYPICAL SUPPLY CURRENT VS. 
TEMPERATURE, NORMALIZED (D 



Notes: (T) When DBIN is high and V|m > V||-| internal active 
pull-up resistors will be switched onto the data bus. 
Minus (-) designates current flow out of the device. 
@ Al supply/ATg =i-0.45%/°C. 


Tg = 25°c. Vcc = Vdd.= Vss = ov. vgB = -5v. CAPACITANCE 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Clock Capacitance 

C4> 


17 

25 

-BLh 

. fc = 1 MHz 

Input Capacitance 

C|N 


6 

10 

PF 

Unmeasured Pins 

Output Capacitance 

COUT 


10 

20 

pF 

Returned to Vss 
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(D 

3 

CL 


E 

o 

o 

o 


O 

LU 

z 


/X.PD8080AF 

Tg = 0°C to +70° C, Vqd = +12V ± 5%, V£;c = +5V ± 5%. Vge = -5V + 5%, Vss = OV, unless otherwise 
specified. 


PARAMETER 


LIMITS 


TEST CONDITIONS 

MIN 

TYP 

MAX 

Clock Period 

rail 

0.48 


2.0 

— 

Msec 


Clock Rise and Fall Time 

*r, tf 

0 


50 

nsec 


01 Pulse Width 

*01 

60 



nsec 


02 Pulse Width 

*02 

220 



nsec 


Delay 01 to 02 

*D1 

0 



nsec 


Delay 02 to 01 

*D2 

70 



nsec 


Delay 01 to 02 Leading Edges 

*D3 

80 



nsec 


Address Output Delay From 02 

*DA (D 



200 

nsec 

Cl = 100 pF 

Data Output Delay From 02 

*DD ® 



220 

nsec 

Signal Output Delay From 01, 
or 02 (SYNC, WAIT, 

HLDA) 


■ 

■ 

120 

nsec 

Cl = 50 pF 

DBIN Delay From 02 

*DF ® 

25 



140 

nsec 

Delay for Input Bus to Enter 

Input Mode 

6 

© 


■ 

m 

H 


Data Setup Time During 01 and 
DBIN 

*DS1 

30 



nsec 


Data Setup Time to 02 During 

DBIN 

*DS2 

150 



nsec 


Data Hold Time From 02 During 
DBIN 

*DH @ 

© 



nsec 


INTE Output Delay From 02 

*IE (D 



200 

nsec 

Cl = 50 pF 

READY Setup Time During 02 

*RS 

120 



nsec 


HOLD Setup Time to 02 

*HS 

140 



nsec 


INT Setup Time During 02 
(During 0l in Halt Mode) 

*IS 

120 



nsec 

• 

Hold Time from 02 (READY, 

INT, HOLD) 

*H 

0 



nsec 


Delay to Float During Hold 
(Address and Data Bus) 

*FD 

■ 

■ 

120 

nsec 


Address Stable Prior to WR 


1^ 



nsec 

Cl = 100 pF: Address, 
Data 

Cl = 50 pF: WR, 
HLDA, DBIN 

Output Data Stable Prior to WR 





nsec 

Output Data Stable From WR 





nsec 

Address Stable from WR 



{HH 


nsec 

HLDA to Float Delay 





nsec 

WR to Float Delay 

*WF © 




nsec 

Address Hold Time after DBIN 
during HLDA 

*AH ® 

-20 



nsec 


Notes: (?) Data input should be enabled with DBIN status. No bus conflict can then occur and data hold time 
is assured. tQ|-| = 50 ns or top, whichever is less. 

Load Circuit. +5\/ 



(3) Actual tcY = tD3 + tr02 + *02 + *f02 + *D2 + *r0l > *CY Min. 


TYPICAL A OUTPUT DELAY VS. 



-100 


-50 


0 +50 +100 


A CAPACITANCE (pf) 
ICaCTUAL - CSPEC> ' 


AC CHARACTERISTICS 
iuPDSOSOAF 
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/1PD8080AF 


AC CHARACTERISTICS 
JUPD8080AF-2 


Tg = 0°C to +70° C, Vqd = +12V ± 5 %, Vqc = +5V ± 5%, V 00 = -5V ± 5%, Vss ~ OV, unless otherwise 
specified. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Clock Period 

Icy ( 3 ) 

0.38 


2.0 

/isec 


Clock Rise and Fall Time 

tr. tf 

0 


50 

nsec 


01 Pulse Width 

^01 

60 



nsec 


02 Pulse Width 

^02 

175 



nsec 


Delay 0l to 02 

^Dl 

0 



nsec 


Delay 02 to 01 

tD2 

70 



nsec 


Delay 01 to 02 Leading Edges 

tD3 

70 



nsec 


Address Output Delay From 02 

^DA (2) 



175 

nsec 

Cl = 100 pF 

Data Output Delay From 02 

IDD (D 



200 

nsec 

Signal Output Delay From 01, 
or 02 (SYNC, WR, WAIT, 

HLDA) 

^DC (D 



120 

nsec 

Cl = 50 pF 

DBIN Delay From 02 

^DF (2) 

25 


140 

nsec 

Delay for Input Bus to Enter 

Input Mode 

^Dl © 



iDF 

nsec 


Data Setup Time During 01 and 
DBIN 

^DSI 

20 



nsec 


Data Setup Time to 02 During 

DBIN 

^DS2 

130 



nsec 


Data Hold Time From 02 During 
DBIN 

^DH ® 

© 



nsec 


INTE Output Delay From 02 

t|E © 



200 

nsec 

Cl = 50 pF 

READY Setup Time During 02 

iRS 

90 



nsec 


HOLD Setup Time to 02 

IHS 

120 



nsec 


INT Setup Time During 02 
(for all modes) 

llS 

100 



nsec 


Hold Time from 02 (READY, 

INT, HOLD) 

tH 

0 



nsec 


Delay to Float During Hold 
(Address and Data Bus) 

tFD 



120 

nsec 


Address Stable Prior to WR 

lAW © 

© 



nsec 

Cl = 100 pF: Address, 
Data 

Cl = 50 pF: WR, 

HLDA, DBIN 

Output Data Stable Prior to WR 

IDW © 

© 



nsec 

Output Data Stable From WR 

tWD © 

© 



' nsec 

Address Stable from WR 

tWA © 

© 



nsec 

HLDA to Float Delay 

tHF © 

© 



nsec 

WR to Float belay 

tWF © 

d) 



nsec 

Address Hold Time after DBIN 
during HLDA 

lAH © 

-20 



nsec 


Notes Continued: 

@ The following are relevant when interfacing the pPD8080AF to devices having V|n = 3.3V. 

a. Maximum output rise time from 0.8V to 3.3V = 100 ns at Cl = SPEC, 

b. Output delay when measured to 3.0V = SPEC +60 ns at Cl = SPEC. 

c. If Cl * SPEC, add 0.6 ns/pF if Cl > CsPEC- subtract 0.3 ns/pF (from modified delay) if 
Cl < CSPEC- 




O 
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/tPD8080AF 


o 

D 

Q. 


E 

o 

o 

o 

o 


O 

LU 


Tg = 0°C to +70° C, Vqq = +12V + 5%, Vqc ~ ± 5%, VgB = “5^ - 5%, Vss = OV, unless othen/vise 

specified. 


PARAMETER 


LIMITS 

UNIT 

TEST CONDITIONS 

SYMBOL 

MIN 

TYP 

MAX 

Clock Period 

fCY ® 

0.32 


2.0 

jusec 


Clock Rise and Fall Time 

tr. tf 

0 


25 

nsec 


01 Pulse Width 

t01 

50 



nsec 


02 Pulse Width 

102 

145 



nsec 


Delay 01 to 02 

1D1 

0 



nsec 


Delay 02 to 01 

1D2 

60 



nsec 


Delay 01 to 02 Leading Edges 

iD3 

60 



nsec 


Address Output Delay From 02 

Ida @ 



150 

nsec 

Cl= 50pF 

Data Output Delay From 02 

IDD @ 



180 

nsec 

Signal Output Delay From 01, 
or 02 (SYNC, WR, WAIT, 

HLDA) 

iDC (D 



110 

nsec 

Cl = 50 pF 

DBIN Delay From 02 

IDF @ 

25 


130 

nsec 

Delay for Input Bus to Enter 

Input Mode 

1DI ® 



IDF 

nsec 


Data Setup Time During 0l and 
DBIN 

IDSI 

10 



nsec 


Data Setup Time to 02 During 

DBIN 

iDS2 

120 



nsec 


Data Hold Time From 02 During 
DBIN 

iDH (D 

® 



nsec 


INTE Output Delay From 02 

HE ® 



200 

nsec 

Cl = 50 pF 

READY Setup Time During 02 

iRS 

90 



nsec 


HOLD Setup Time to 02 

IHS 

120 



nsec 


INT Setup Time During 02 
(for all modes) 

HS 

100 



nsec 


Hold Time from 02 (READY, 

INT, HOLD) 

1H 

0 



nsec 


Cjlay to Float During Hold 
(Address and Data Bus) 

IFD 



120 

nsec 


Address Stable Prior to WR 

lAW ® 




nsec 

Cl = 50 pF: Address, 
Data 

Cl = 50 pF: VW, 
HLDA, DBIN 

Output Data Stable Prior to WR 

iDW @ 

(6) 



nsec 

Output Data Stable From WR 

IWD © 




nsec 

Address Stable from WR 

iWA © 




nsec 

HLDA to Float Delay 

iHF @ 

(D 



nsec 

WR to Float Delay 

iWF © 




nsec 

Address Hold Time after DBIN 
during HLDA 

lAH @ 

-20 



nsec 


Notes Continued: (§) 




(2) If not HLDA, ty^Q = tyy/^ = tQ3 + 1^02 ns. If HLDA, t^p = t\/\/;\ - 
® tHF = tD3 + fr02 - 50 ns. 

® twF = tD3 + tr02 - 10 ts- 


Device 

lAW 

MPD8080AF 

2 ICY - tD3 -ir02 - 140 

mPD8080AF-2 

2tcY-tD3-ir02-13O 

|uPD8080AF-1 

2 tcY - 1D3 -tr02 “ HO 


Device 

tDW 

pPD8080AF 

Icy - tD3 - 1r02 - 120 

mPD8080AF-2 

tCY-tD3-1r02-12O 

*iPD8080AF-1 

ICY - 1D3 - 1r02 “ 150 


AC CHARACTERISTICS 
MPD8080AF-1 
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TIMING WAVEFORMS 


© 


(Note: Timing measurements are made at the following reference voltages: CLOCK "1" = 8.0V, 
"0" = 1.0V; INPUTS "1” = 3.3V, "0" = 0.8V; OUTPUTS ”1" = 2.0V, "0” = 0.8V.) 



Notes. Data in must be stable for this period during DBIN • T3. Both tQgi and tQ52 rnust be satisfied. 

@ Ready signal must be stable for this period during T2 or Tyv- (Must be externally synchronized.) 

® Hold signal must be stable for this period during T2 or Tyy when entering hold mode, and during T3, T4, T5 and Tyvn when in hold mode. 
(External synchronization is not required.) 

(j) Interrupt signal must be stable during this period of the last clock cycle of any instruction in order to be recognized in the following instruction. 
(External synchronization is not required.) 

(5) This timing diagram shows timing relationships only; it does not represent any specific machine cycle. 

(D Timing measurements are made at the followihg reference voltages: CLOCK "1" = 8.0V, "0" = 1.0V; INPUTS "1" = 3.3V "0" = 0 8V- 
OUTPUTS "1" = 2.0V, "0" = 0.8V. 

MEC Microcomputer 


MICROPROCESSOR 


dVOSOSQdT/ 


IMICROPROCESSOR 


/i.PD8080AF 

The instruction set includes arithmetic and logical operators with direct, register, 
indirect, and immediate addressing modes. 

Move, load, and store instruction groups provide the ability to move either 8 or 16 
bits of data between memory, the six working registers and the accumulator using 
direct, register, indirect, and immediate addressing modes. 

The ability to branch to different portions of the program is provided with direct, 
conditional, or computed jumps. Also the ability to call and return from subroutines 
is provided both conditionally and unconditionally. The RESTART (or single byte 
call instruction) is useful for interrupt vector operation. 

Conditional jumps, calls and returns execute based on the state of the four testable 
flags (Sign, Zero, Parity and Carry). The state of each flag is determined by the result 
of the last instruction executed that affected flags. (See Instruction Set Table.) 

The Sign flag is set (High) if bit 7 of the result is a "1"; otherwise it is reset (Low). The 
Zero flag is set if the result is "0"; otherwise it is reset. The Parity flag is set if the 
modulo 2 sum of the bits of the result is "0" (Even Parity); otherwise (Odd Parity) it 
is reset. The Carry flag is set if the last instruction resulted in a carry or a borrow out 
of the most significant bit (bit 7) of the result; otherwise it is reset. 

In addition to the four testable flags, the mPD 8080AF has another flag (ACY) that is 
not directly testable. It is used for multiple precision arithmetic operations with the 
DAA instruction. The Auxiliary Carry flag is set if the last instruction resulted in a 
carry or a borrow from bit 3 into bit 4; otherwise it is reset. 

Double precision operators such as stack manipulation and double add instructions 
extend both the arithmetic and interrupt handling capability of the mPD8080AF. 

The ability to increment and decrement memory, the six general registers and the 
accumulator are provided as well as extended increment and decrement instructions to 
operate on the register pairs and stack pointer. Further capability is provided by the 
ability to rotate the accumulator left or right through or around the carry bit. 

Input and output may be accomplished using memory addresses as I/O ports or the 
directly addressed I/O provided for in the mPD 8080AF instruction set. 

The special instruction group completes the juPDSOSOAF instruction set; NOP, HALT 
stop processor execution; DAA provides decimal arithmetic capability; STC sets the 
carry flag; CMC complements it; CMA complements the contents of the accumulator; 
and XCHG exchanges the contents of two 16-bit register pairs directly. 



Data in the mPD 8080AF is stored as 8-bit binary integers. All data/instruction trans- 
fers to the system data bus are in the following format: 


D7 

De 

05 

04 

03 

02 

Ol 

oo 


MSB DATA WORD LSB 

Instructions are one, two, or three bytes long. Multiple byte instructions must be 
stored in successive locations of program memory. The address of the first byte is used 
as the address of the instruction. 


One Byte Instructions 


O7 

06 

O5 

O4 

O3 

02 

Ol 

Oo 

Two Byte Instructions 

O7 

06 O5 

O4 

O3 

02 

Ol 

Oo 

O7 

06 

O5 

O4 

O3 D2 

Ol Oq 

Three Byte Instructions 

□7 

06 IO5 

O4, 

O3 |02 |0i 

Oo| 

O7 06 

O5 O4 

O3 O2 Oi 

Oo 

D7ID6 IO5ID4 |D3 1D2 |Oi 

Oo 


OP CODE 

OP CODE 
OPERAND 


TYPICAL INSTRUCTIONS 

Register to register, memory 
reference, arithmetic or logical 
rotate, return, push, pop, enable, 
or disable interrupt instructions 

Immediate mode or I/O instruc- 
tions 


OP CODE 


Jump, call or direct load and 
store instructions 
LOW ADDRESS OR OPERAND 1 


HIGH ADDRESS OR OPERAND 2 
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INSTRUCTION SET TABLE 






FLAGS'^ 






> 

> 



INSTRUCTION CODE^ 

Clock 

Z 

0 t 

flc cc 

flC 

tc 

MNEMONIC^ 

DESCRIPTION 

^6 ^ t>2 D-i Dq Cycles^ 

S) 

N a. 

u 


MOV d,s 

Move register to register 

0 

1 d 

d 

d s 

s s 

5 

MOV M,s 

Move register to memory 

0 

1 1 

1 

0 s 

s s 

7 

MOV d,M 

Move memory to register 

0 

1 d 

d 

d 1 

1 0 

7 

MVI d,D8 

Move immediate to-register 

0 

0 d 

d 

d 1 

1 0 

7 

MVI M,D8 

Move immediate to memory 

0 

0^ 1 

1 

0 1 

1 0 

10 


INCREMENT/DECREMENT 


INR d 

Increment register 

0 

0 d 

d d 1 

1 0 0 

5 

DCR d 

Decrement register 

0 

0 d 

d d 1 

1 0 1 

5 

INR M 

Increment memory 

0 

0 1 

1 0 1 

1 0 0 

10 

DCR M 

Decrement memory 

0 

0 1 

1 0 1 

1 0 1 

10 



ALU - REGISTER TO ACCUMULATOR 


ADDS 

Add register to A 

1 0 

0 

0 

0 s s 

s 4 

• 

• 

• 

• 

ADCs 

Add register to A with 
carry 

1 0 

0 

0 

1 s s 

s 4 

• 

• 

• 

• 

SUBs 

Subtract register from A 

1 0 

0 


0 s s 

s 4 

• 



• 

S6B 

Subtract register from A 
with borrow 

1 0 

0 


1 s s 

s 4 

• 


• 

• 

ANA s 

AND register with A 

1 0 


0 

0 s s 

S 4 


• 


0 

XRAs 

Exclusive OR Register 
with A 

1 0 


0 

1 s s 

S 4 


• 


0 

ORAs 

OR register with A 

1 0 



0 s s 

s 4 




0 

CMP 5 

Compare register with A 

1 0 



1 s s 

s 4 




• 


ALU - MEMORY TO ACCUMULATOR 


Return 

Return on not zero 
Return on zero 
Return on no carry 
Return on carry 
Return on parity odd 
Return on parity even 
Return on positive 


ADD M 

Add memory to A 

1 

0 

0 

0 

0 

1 

1 

0 

7 


. 

• 

• 

ADC M 

Add memory to A with 















carry 

1 

0 

0 

0 


1 

1 

0 

7 




• 

SUB M 

Subtract memory from A 

1 

0 

0 

1 

0 

1 

1 

0 

7 




• 

SBB M 

Subtract memory from A 















with borrow 

1 

0 

0 

1 


1 

1 

0 

7 





ANA M 

AND memory with A 

1 

0 

1 

0 

0 

1 

1 

0 

7 




0 

XRA M 

Exclusive OR memory 















with A 

1 

0 

1 

0 


1 

1 

0 

7 




0 

ORA M 

OR memory with A 

1 

0 

1 

1 

0 

1 

1 

0 

7 




0 

CMPM 

Compare memory with A 

1 

0 

1 

1 

1 

1 

1 

0 

7 




• 


ALU - 

IMMEDIATE TO ACCUMULATOR 







ADI 08 

Add immediate to A 

1 

1 

0 

0 

0 

1 

1 

0 

7 

• 



• 

ACl D8 , 

Add immediate to A with 















carry 

1 

1 

0 

0 

1 

1 

1 

0 

7 

• 


• 

• 

SUI D8 

Subtract immediate from A 

1 

1 

0 

1 

0 

1 

1 

0 

7 

• 


• 

• 

SBI D8 

^btract immediate from A 















with borrow 

1 

1 

0 

1 

1 

1 

1 

0 

7 



• 

• 

ANI D8 

AND immediate with A 

1 

1 

1 

0 

0 

1 

1 

0 

7 



• 

0 

XRI D8 

Exclusive OR immediate 















with A 

1 

1 

1 

0 

1 

1 

1 

0 

7 



• 

0 

ORl D8 

OR immediate with A 

1 

1 

1 

1 

0 

1 

1 

0 

7 



• 

0 

CPI D8 

Compare immediate with A 

1 

1 


1 

1 



0 

7 




• 




ALU 

- ROTATE 










RLC 

Rotate A left, MSB to 















carrs' (8-bit) 

0 

0 

0 

0 

0 



1 

4 




• 

RRC 

Rotate A right, LSB to 















carry (8-bit) 

0 

0 

0 

0 

1 



1 

4 




• 

RAL 

Rotate A left through 















carry (9-bit 1 

0 

0 

0 

1 

0 



1 

4 




• 

RAR 

Rotate A right through 















carry {9-bit) 

0 

0 

0 

1 

1 



1 

4 




• 

1 JUMP 

JMP ADDR 

Jump unconditional 

1 

1 

0 

0 

0 

0 


1 

10 





JNZ ADDR 

Jump on not zero 

1 

1 

0 

0 

0 

0 


0 

10 





JZ ADDR 

Jump on zero 

1 

1 

0 

0 

1 

0 


0 

10 





JNC ADDR 

Jump on no carry 

1 

1 

0 

1 

0 

0 


0 

10 





JC ADDR 

Jump on carry 

1 

1 

0 

1 

1 

0 


0 

10 





JPO ADDR 

Jump on parity odd 

1 

1 


0 

0 

0 


0 

10 





JPE AODR 

Jump on parity even 

1 

1 


0 

1 

0 


0 

10 





JP ADDR 

Jump on positive 

i 

1 


1 

0 

0 


0 

10 





JM ADDR 

Jump on minus 

1 

1 


1 

1 

0 


0 

10 





1 CALL 

CALL ADDR 

Call unconditional 

1 

1 

0 

0 

1 

1 

0 

1 

17 





CNZ ADDR 

Call on not zero 

1 

1 

0 

0 

0 

1 

0 

0 

n/17 





CZ ADDR 

Call on zero 

1 

1 

0 

0 

1 

1 

0 

0 

11/17 





CNC ADDR 

Call on no carry 

1 

1 

0 

1 

0 

1 

0 

0 

n/17 





CC ADDR 

Call on carry 

1 

1 

0 

1 

1 

1 

0 

0 

11/17 





CPO ADDR 

Call on parity odd 

1 

1 

1 

0 

0 

1 

0 

0 

n/17 





CPE ADDR 

Call on parity even 

1 

1 

1 

0 

1 

1 

0 

0 

11/17 





CP ADDR 

Call on positive 

1 

1 

1 

1 

0 

1 

0 

0 

n/17 





CM ADDR 

Call on minus - 

1 

1 

1 

1 

1 

1 

0 

0 

11/17 
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INSTRUCTION CODE* 


D7 Dq D5 D4 D3 D2 D% Do Cycl«|3 


LOAD REGISTER PAIR 


LXI B,D16 

Load immediate register 
pair BC 

0 

0 0 0 

0 

0 

0 1 

10 

LXI D.D16 

Load immedtate register 
pair DE 

0 

0 0 1 

0 

0 

0 1 

10 

LXI H,D16 

Load immediate register 
pair HL 

0 

0 1 0 

0 

0 

0 1 

10 

LXI SP.D16 

Load immediate Stack 
Pointer 

0 

0 1 1 

0 

0 

0 1 

10 




PUSH 






PUSH B 

Push register pair BC 
on stack 1 

10 0 0- 

I 0 1 

11 

PUSH D 

Push register pair OE 
on stack 1 

10 10 1 

1 0 1 

n 

PUSH H 

Push register pair HL 
on stack 1 

110 0 1 

1 0 1 

n 

PUSH PSW 

Push A and flags on stack 1 

1110 1 

1 0 1 

n 


POP B 

Pop register pair BC off 










stack 

1 

1 0 

0 

0 

0 

0 1 

10 


POP D 

Pop register pair DE off 










stack 

1 

1 0 

1 

0 

0 

0 1 

10 


POP H 

Pop register pair HL off 










stack 

1 

1 1 

0 

0 

0 

0 1 

10 


POP PSW 

Pop A and flags off stack 

1 

1 1 

1 

0 

0 

0 1 

10 

• • • • 

j DOUBLE ADD | 

DAD e 

Add BCto HL 

0 

0 0 

0 ■ 

1 

0 

0 1 

IQf 

■IHl 

DAD D 

Add DE to HL 

0 

0 0 

1 

1 

0 

0 1 

10 

• 

DAD H 

Add HLto HL 

0 

0 1 

0 

1 

0 

0 1 

10 

• 

DAD SP 

Add Stack Pointer to HL 

0 

0- 1 

1 

1 

0 

0 1 

10 



INCREMENT REGISTER PAIR 


Increment BC 
incrennent OE 
Increment HL 
Increment Stack Pointer 



STA ADDR 

Store A direct 

0 0 11 

0 

0 1 

0 

13 

LDA ADDR 

Load A direct 

0 0 11 

1 

0 r 

0 

13 

SHLD ADDR 

Store HL direct 

0 0 10 

0 

0 1 

0 

16 

LHLD ADDR 

Load HL direct 

0 0 10 

1 

0 1 

0 

16 

1 MOVE REGISTER PAIR 

XCHG 

Exchange DE and HL 







register pairs 

1110 

1 

0 1 

1 

4 

XTHL 

Exchange top of stack 







and HL 

1110 

0 

0 1 

1 

18 

SPHL 

HL to Stack Pointer 

1111^ 

1 

0 0 

1 

5 

PCHL 

HL to Program Counter 

1110 

1 

0 0 

1 

5 

1 INPUT/OUTPUT 

IN A 

input 

110 1 

1 

0 1 

1 

10 

OUT A 

Output 

110 1 

0 

0 1 

1 

10 

El 

Enable interrupts 

1111 

1 

0 1 

1 

4 

Dl 

Disable interrupts 

1111 

0 

0 1 

1 

4 

RST A 

Restart 

1 1 A A 

A 

1 1 

1 

n 


MISCELLANEOUS 


CMA 

Complement A 

0 

0 1 0 

STC 

Set carry 

0 

0 1 1 

CMC 

Complement carry 

0 

0 1 1 

DAA 

Decimal adjust A 

0 

0 1 0 

NOP 

No operation 

0 

0 0 0 

HLT 

Halt 

0 

1 1 1 



^Operand Symbols used 

A = 8-bil address or expression 
s = source register 
d = destination register 
PSW = Processor Status Word 
SP = Stack Pointer 

D8 = 8-bit data quantity, expression, or 
constant, always B2 of instruction 
D16 = 16-bit data quantity, expression, or 
cormant, always B3B2 of instruction 
AODR = 16^t Memory address expression 


2ddd or sss - 000 B - 001 C - 010 D - 011 E ~ 100 H ■ 
101L - no Memory - 11 1 A. 

3Two possible cycle tinies (5/11} indicate 
instruction cycles dependent on condition 
flags. 

= flag affected 
= flag not affected 

0 = flag reset 

1 = flag set 


OC 

o 

CO 

CO 

lU 

o 

o 

OC 

a 

o 

OC 

o 
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One to five machine cycles (Mi — M5) are required to execute an instruction. Each 
machine cycle involves the transfer of an instruction or data byte into the processor 
or a transfer of a data byte out of the processor (the sole exception being the double 
add instruction). The first one, two or three machine cycles obtain the instruction 
from the memory or an interrupting I/O controller. The remaining cycles are used to 
execute the instruction. Each machine cycle requires from three to five clock times 
(Ti — T5). During 0 i • SYNC of each machine cycle, a status word that identifies the 
type of machine cycle is available on the data bus. 

Execution times and machine cycles used for each type of instruction are shown 
below. 


INSTRUCTION CYCLE 
TIMES 



INSTRUCTION 

MACHINE CYCLES EXECUTED 

CLOCK TIMES 
(MIN/MAX) 

RST X and PUSH RP 

PCR5 © SPW3 © SPW3 © 

11 

All CALL Instructions 

PCR5 © PCR3 © PCR3 © SPW3 © SPW3 © 

11/17 

Conditional TURN 

PCR5 © SPR3 © SPR3 © 

5/11 

Instructions 



RET Instruction 

PCR4 © SPR3 @ SPR3 © 

10 

XTHL 

PCR4 © SPR3 © SPR3 © SPW3 © SPW5 © 

18 

DAD RP 

PCR4 © PCX3 © PCX3 © 

10 

INR R; INX RP, DCR R; 

PCR5 © 

5 

DCX RP;PCHL; 



MOVR, R;SPHL 



All JUMP Instructions 

PCR4 © PCR3 © PCR3 © 

10 

and LXI RP 



POP RP 

PCR4 © SPR3 © SPR3 © 

10 

LDA 

PCR4 © PCR3 © PCR3 © BBR3 © 

13 

STA 

PCR4 © PCR3 © PCR3 © BBW3 © 

13 

LHLD 

PCR4 © PCR3 © PCR3 © BBR3 © BBR3 © 

16 

SHLD 

PCR4 © PCR3 © PCR3 © BBW3 © BBW3 © 

16 

STAX B 

PCR4 © BCW3 © 

7 

STAX D 

PCR4 © DEW3 © 

7 

LDAX B 

PCR4 © BCR3 © 

7 

LDAX D 

PCR4 © DER3 © 

7 

MOV R, M; ADD M; 

PCR4 © HLR3 © 

7 

ADC M;SUB M; SB B M; 



ANA M; XRA M; 



ORA M; CMP M 



INR M and DCR M 

PCR4 © HLR3 © HLW3 © 

10 

MVI M 

PCR4 © PCR3 © HLW3 © 

10 

MVI R; ADI; ACIiSUI; 

PCR4 © PCR3 © 

7 

SBI; ANI;XRI;ORI;CPI 



MOV M, R 

PCR4 © HLW3 © 

7 

El; Dl ADD R; 

PCR4 © 

4 

ADC R;SUB R; 



SBB R; ANA R; XRA R; 



ORA R; CMP R; RLC; 



RRC;RAL;RAR; 



DAA; CMA; STC; 



CMC; NOP; XCHG 



OUT 

PCR4 © PCR3 © ABW3 © 

10 

IN 

PCR4 © PCR3 © ABR3 © 

10 

I HLT 

PCR4 © PCX3 © 

7 


Machine Cycle Symbol Definition 

Registers H and L used as address 
Registers B and C used as address 
Registers O and E used as address 
Stack Pointer used as address 
Byte 2 and 3 used as address 
Byte 2 used as address 


Underlined (XXYZ@) indicates machine cycle is executed if condition is True. 


cycle (See Status Word Chart) 
f Number of clocks for this machine cycle 
R = Read cycle — data into processor 
W = Write cycle — data out of processor 
X = No data transfer 


"j PC = Program Counter used as address 


HL 

BC 

DE 

SP 

BB 

AB 
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STATUS INFORMATION 
DEFINITION 


STATUS WORD CHART 


SYMBOLS 

DATA BUS BIT 

DEFINITION 

INTA 0 

Do 

Acknowledge signal for INTERRUPT 
request. Signal should be used to gate 
a restart or CALL instruction onto 
the data bus when DBIN is active. 

WO 

Dl 

Indicates that the operation in the 
current machine cycle will be a 

WRITE memory or OUTPUT function 
(WO = 0). Otherwise, a READ 
memory or INPUT operation will be 
executed. 

STACK 

□2 

Indicates that the address bus holds 
the pushdown stack address from the 

Stack Pointer. 

HLTA 

■ 

D3 

Acknowledge signal for HALT 
instruction. 

OUT 

D4 

Indicates that the address bus contains 
the address of an output device and 
the data bus will contain the output 
data when WR is active. 

Ml 

D5 

Provides a signal to indicate that the 

CPU is in the fetch cycle for the first 
byte of an instruction. 

INP 0 

D6 

Indicates that the address bus contains 
the address of an input device and the 
input data should be placed on the data 
bus when DBIN is active. 

MEMR 0 

D7 

Designates that the data bus will be 
used for memory read data. 


Note: (T) These three status bits can be used to control the flow of data onto the 
/xPD8080AF data bus. 


TYPE OF MACHINE CYCLE 





o 

UJ 

z 
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MICROPROCESSOR 


/XPD8080AF 



(Plastic) 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 

0.10 

D 

0.5 ±0.1 

0.019 ± 0.004 

E 

48.26 

1.9 

F 

1.2MIN 

0.047 MIN 

G 

2.54 MIN 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 

I 

5.22 MAX 

0.206 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.600 

L 

13.2 

0.520 

M 

± 0.1 

0.25 

- 0.05 

+ 0.004 

0.010 

- 0.002 


PACKAGE OUTLINE 
JUPD8080AFC/D 





0 

3 

Q. 

E 

o 

o 

o 

k. 

o 


O 

LU 

z 


JUPD8080AFD 

(Ceramic) 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 

0.100 

D 

0.50 ± 0.1 

0.0197 ± 0.004 

E 

48.26 ± 0.2 

1.900 ± 0.008 

F 

1.27 

0.050 

G 

3.2 MIN 

0.126 MIN 

H 

1.0 MIN 

0.04 MIN 

I, 

4.2 MAX 

0.17 MAX 

J 

5.2 MAX 

0.205 MAX 

K 

15.24 

0.6 

L 

13.5 

0.531 

M 

0.30 ± 0.1 

0.012 ±0.004 


SP8080AF-8-77-GN-CAT 
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NEC Microcomputers, Inc. S^EC 

/tPDSOSSA 

/XPD8085A SINGLE CHIP 8-BiT 
N-CHANNEL MICROPROCESSOR 


DESCRIPTION The /iPD8085A is a single chip 8-bit microprocessor which is 100 percent software 
compatible with the industry standard 8080A, It has the ability of increasing system 
performance of the standard 8080A by operating at a higher speed. Using the 
JUPD8085A in conjunction with its family of ICs allows the designer complete 
flexibility with minimum chip count. 

FEATURES • Single Power Supply: -t-5 Volt 

• Internal Clock Generation and 
System Control 

• Internal Serial In/Out Port. 

• Fully TTL Compatible 

• Internal 4- Level Interrupt Structure 

• Multiplexed Address/Data Bus for 
Increased System Performance 

• Complete Family of Components for 

Design Flexibility - 

• Software Compatible with Standard 8080 A 

• Available in Either Plastic or Ceramic Package 

PIN CONFIGURATION 


XiC 

1 


40 

□ vcc 

(D 

•!-> 

X2C 

2 


39 

□ HOLD 

3 

Q 

ROC 

3 


38 

□ HLDA 

E 

SOD C 

4 


37 

□ CLK(OUT) 

0 

SID C 

5 • 


36 

□ reset IN 

0 

0 

TRAP C 

6 


35 

□ READY 

0 

RST 7.5 C 

7 


34 

□ lO/M 

2 

RST 6.5 C 

8 


33 

□ Si 

RST 5.5 C 

9 


32 

3 RD 

0 

INTR C 

10 

mpd 

31 

3 WR 

LU 

z 

INTA C 

1 1 

8085A 

30 

3 ALE 


ADoC 

12 


29 

□ So 1 


ADi C 

13 


28 

□ Ai 5 ' 

oc 

AD2C 

14 


27 

□ ai 4 ; 

0 

(A 

(A 

ADsC 

15 


26 

□ Ai 3 

AD4C 

16 


25 

□ Ai2 

Ul 

AD5C 

17 


24 

□ All 

0 

0 

ADg C 

18 


23 

□ A10 

OC 

AD7C 

19 


22 

□ Ag 

Q. 

0 

OC 

vss C 

20 


21 

□ As 






0 






i 
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^PD8085A 

The juPD8085A contains six 8-bit data registers, an 8-bit accumulator, four testable FUNCTIONAL 
flag bits, and an 8-bit parallel binary arithmetic unit. ThejuPD8085A also provides DESCRIPTION 

decimal arithmetic capability and it includes 16-bit arithmetic and immediate operators 
which greatly simplify memory address calculations, and high speed arithmetic 
operations. 

The /UPD8085A has a stack architecture wherein any portion of the external memory 
can be used as a last in/first out (LIFO) stack to store/retrieve the contents of the 
accumulator, the flags, or any of the data registers. 

The juPD8085A also contains a 16'bit stack pointer to control the addressing of this 
external stack. One of the major advantages of the stack is that multiple level inter- 
rupts can easily be handled since complete system status can be saved when an inter- 
rupt occurs and then restored after the interrupt is complete. Another major advantage 
is that almost unlimited subroutine nesting is possible. 

The /iPD8085A was designed with speed and simplicity of the overall system in mind. 

The multiplexed address/data bus increases available pins for advanced functions in the 
processor and peripheral chips while providing increased system speed and less critical 
timing functions. All signals to and from the juPD8085A are fully TTL compatible. 

The internal interrupt structure of the pPD8085A features 4 levels of prioritized 
interrupt with three levels internally maskable. 

Communication on both the address lines and the data lines can be interlocked by using 
the HOLD input. When the Hold Acknowledge (HLDA) signal is issued by the pro- 
cessor, its operation is suspended and the address, data and control lines are forced to be 
in the FLOATING state. This permits other devices, such as direct memory access 
channels (DMA), to be connected to the address and data busses. 

The JLIPD8085A features internal clock generation with status outputs available for 
advanced read/write timing and memory/10 instruction indications. The clock may be 
crystal controlled, RC controlled, or driven by an external signal. 

On chip serial in/out port is available and controlled by the newly added R IM and SIM 
instructions. 




Note TTemPOR ARY REGISTER 


BLOCK DIAGRAM 
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PIN IDENTIFICATION 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


/tPD8085A 


1 PIN 

FUNCTION 

NO. 

SYMBOL 

NAME 

1, 2 - 

Xi,X2 

Crystal In 

Crystal, RC, or external clock input 

3 

RO 

Reset Out 

Acknowledge that the processor is being reset to be 
used as a system reset 

4 

SOD 

Serial Out Data 

1-bit data out by the SIM instruction 

5 

SID 

Serial In Data 

1-bit data into ACC bit 7 by the RIM instruction 

6 

Trap 

Trap Interrupt 

Input 

Highest priority nonmaskable restart interrupt 

7 

8 

. 9 

RST 7.5 

RST6.5 

RST 5.5 

Restart 

Interrupts 

Priority restart interrupt inputs, of which 7.5 is the 
highest and 5.5 the lowest priority 

10 

, 

INTR 

Interrupt 

Request In 

A general interrupt input which stops the PC from 
incrementing, generates INTA, and samples the data 
bus for a restart or call instruction 

11 

INTA 

Interrupt 

Acknowledge 

An output which indicates that the processor has 
responded to INTR 

12-19 

ADq — ADy 

Low 

Address/Data Bus 

Multiplexed low address and data bus 

20 

Vss 

Ground 

Ground Reference 

21-28 

> 

00 

1 

> 

01 

High Address Bus 

Nonmultiplexed high 8-bits of the address bus 

29, 33 

So. Si 

Status Outputs 

Outputs which indicate data bus status: Halt, Write, 
Read, Fetch 

30 

ALE 

Address Latch 

Enable Out 

A signal which indicates that the lower 8-bits of 
address are valid on the AD lines 

31, 32 

Wr, ^ 

Write/Read 

Strobes Out 

Signals out which are used as write and read strobes 
for memory and I/O devices 

34 

lO/M 

I/O or Memory 
Indicator 

A signal out which indicates whether RD or WR 
strobes are for I/O or memory devices 

35 Ready Ready Input 

An input which is used to increase the data and 
address bus access times (can be used for slow 
memory) 

36 

Reset In 

Reset Input 

An input which is used to start the processor activity 
at address 0, resetting IE and HLDA flip-flops 

37 

CLK 

Dock Out 

System Clock Output 

38, 39 

HLDA, HOLD 

Hold Acknowledge 
Out and Hold 

Iriput Request 

Used to request and indicate that the processor should 
relinquish the bus for DMA activity. When hold is 
acknowledged, RD, WR, lO/M, Address and Data 
busses are all 3-stated. 

40 

Vcc 

5V Supply 

Power Supply Input 


Operating Temperature 

Storage Temperature (Ceramic Package) 
(Plastic Package) . 

All Output Voltages 

All Input Voltages 

Supply Voltage Vqc 

Power Dissipation 

COMMENT: Stress above those listed under 
damage to the device. This is a stress rating o 
any other conditions above those indicated i 
implied. Exposure to absolute maximum rati 
reliability. 



*Ta = 25‘C 

Tg = O'^C to +70^ C, Vqc = +5V ± 5%, Vss == GND, unless otherwise specified 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

I TYP 

MAX 

Input Low Voltage 

V|L 

Vss -0.5 


Vss 0.8 

V 


Input High Voltage 

V|H 

2,0 


Vcc 0,5 

V 


Output Low Voltage 

VOL 


0.45 

V 

Iql * 2 mA on all outputs 

Output High Voltage 

VOH 

2.4 ' 


V 



lOH - “400 (IS ® 

Power Supply Current (Vq^) 

Ice tAV) 


170 

mA 

1 

tcY 

Input Leakage 

■IL 



±10 ® 

mA 

V|N = Vcc 

Output Leakage 

'lo 



±10® 

mA 

0.45V < vqut “S Vcc 

Input Low Level, Reset 

V|LR 

-0.5 


-±0.8 

V 


Input High Level, Reset 

V|HR 

2.4 


Vcc 0.5 

V 

Hysteresis, Reset 

Vhy 

0.25 



i 

V 



Note: © Minus (-) designates current flow out of the device. 


0CtO+70C 

-65°Cto+150°C 

-40°Cto+125°C 

-0.3 to +7 Volts 

-0.3 to +7 Volts 

-0.3 to +7 Volts 

1.5W 

"Absolute Maximum Ratings” may cause permanent 
)nly and functional operation of the device at these or 
n the operational sections of this specification is not 
ing conditions for extended periods may affect device 


0 ) 

-»-» 

3 

Q. 

.e:,: 

o 

o 

o 

o 


n 


®IC MASTER 1979 


2135 


MICROPROCESSOR 



NEC Microcomputer 
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Tg = 0 C to +70°C; S/qC = 5V t 5%: Vss = OV 




LIMITS 


TEST 

PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

CLK Cycle Period 

TCVC 

320 


2000 

ns 


CLK Low Time 

«1 

80 



ns 


CLK High Time 

*2 

120 



ns 


CLK Rise and Fall Time 

tr. tf 



30 

ns 

^CYC = 320 ns 

Address Valid Before Trailing Edge of ALE 

fAL 

110 



ns 

Cl = 150 pF 

Address Hold Time After ALE 

'LA 

100 



ns 


ALE Width 

tLL 

140 



ns 


ALE Low During CLK High 

‘LCK 

100 



ns 

Output Voltages: 

Trailing Edge of ALE to Leading Edge of 
Control 

'LC 

130 



ns 

Vl = 0,8 Volts 

Vh = 2.0 Volts 

Address Float After Leading Edge of 

READ (INTAI 

fAFR , 



0 

ns 

Valid Address to Valid Data In 

'AD 



575 

ns 

Input Voltages; 

READ lor iNTA) to Valid Data 

'RD 



300 

ns 

Vl - 0.8 Volts 

; Data Hold Time After READ lINTA) 

»RDH 

0 



ns 

Vh = 1.5 Volts at 

Trailing Edge of READ to Re-Enabling 
of Address 

‘RAE 

150 



ns 

20 ns rise and fall 

times 

Address (A 8 -A 1 5 ) Valid After Control © 

'CA 

120 



ns 

For outputs where 

Data Valid to Trailing Edge of WRITE 

'DW 

420 



ns 

Cl 1 150 pf , correct 
as follows: 

25pf < CL < 150pf 
-0.10 ns/pf 

Data Valid After Trailing Edge of WRITE 

'WD 

100 



ns 

Width of Control Low (RD, WR, INTAI 

'CC 

400 



ns 

Trailing Edge of Control to Leading Edge 
of ALE 

'CL 

50 



ns 


READY Valid from Address Valid 

'ARY 



220 

ns 

150 pf < CL < 

READY Setup Time to Leading Edge of CLK 

'RYS 

110 

— 


ns 

300 pf + 0.30 ns./pf 

READY Hold Time 

'RYH 

0 

— 


ns 


HLDA Valid to Trailing Edge of CLK 

'HACK 

110 



ns 

Outputs measured 

Bus Float After HLDA 

'HABF 



210 

ns 

with only 
capacitive load 

HLDA to Bus Enable 

'HABE 



210 

ns 

ALE to Valid Data In 

'LDR 



460 

ns 


Control Trailing Edge to Leading Edge of 

Next Control 

'RV 

400 



ns 


Address Valid to Leading Edge of Control 

'AC 

270 



ns 


HOLD Setup Time to Trailing Edge of CLK 

'HDS 

170 



ns 


HOLD Hold Time 

'HDH 

0 



ns 


INTR Setup Time to Leading Edge of CLK 
(Ml, Tl only). Also RST and TRAP 

'INS 

160 



ns 


INTR Hold Time 

'INH 

0 



ns 



Note: 0 lO/M, SO, SI 



CLOCK TIMING 



READ OPERATION 


Tl I Tj I TwaIT I T3 I Ti 



AC CHARACTERISTICS 


TIMING WAVEFORMS 
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(CONT.) 


Cl 








NEC Microcomputer 


;i.PD8085A 




PROCESSOR STATE 
TRANSITION DIAGRAM 


2t38 


Notes: (T) Bl indicates that the bus is idle during this machine cycle. 

CK indicates the number of clock cycles in this machine cycle. 
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CLOCK INPUTS© 


STATUS OUTPUTS 


/XPD8085A 


As stated, the timing for the juPDSOSBA may be generated in one of three ways; 
crystal, RC, or external clock. Recommendations for these methods are shown 
below. 



^3 MHz Input Frequency 
RC Resonance 


CRYSTAL 



1-6 MHz Input Frequency 
Parallel Resonant Crystal 


EXTERNAL 



1-6 MHz 25-50% DC 
X2 not used 


1-6 MHz > 50% DC 


Note: Input frequency must be twice the internal operating frequency. 


<D 

3 

Q. 

£ 

o 

o 

o 

o 


O 

LU 


The Status Outputs are valid during ALE time and have the following meaning: 


SI SO 

Halt 0 0 

Write 0 1 

Read 1 0 

Fetch 1 1 


These pins may be decoded to portray the processor's data bus status. 
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MICROPROCESSOR 


^PD8085A 


The^iPD8085A has five interrupt pins available to the user. INTR is operationally the 
same as the 8080 interrupt request, three (3) internally maskable restart interrupts; 
RESTART 5.5, 6.5 and 7.5, and TRAP, a nonmaskable restart. 


PRIORITY 

INTERRUPT 

RESTART 

ADDRESS 

Highest 

TRAP 

24i6 

1 

RST 5.5 

2Ci6 

1 

RST 6.5 

34i6 

1 

RST 7.5 

3Ci6 

Lowest 

INTR 



INTR, RST 5.5 and RST 6.5 are all level sensing inputs while RST 7.5 is set on a rising 
edge. TRAP, the highest priority interrupt, is nonmaskable and is set on the rising edge 
or positive level. It must make a low to high transition and remain high to be seen, but 
it will not be generated again until it makes another low to high transition. 

Serial input and output is accomplished with two new instructions not included in the 
8080: RIM and SIM, These instructions serve several purposes: serial I/O, and reading 
or setting the interrupt mask. 


0 

+-< 

3 

Q. 

E 

o 

o 

o 

k- 

Q 

o 

LU 

z 


The RIM (Read Interrupt Mask) instruction is used for reading the interrupt mask and 
for reading serial data. After execution of the RIM instruction the ACC content is as 
follows: 


SID 

I 

7.5 

I 

6.5 

I 

5.5 

IE 

M 

7.5 

M 

6.5 

M 

5.5 

1 

1 


1 



1 


1 

I ! 

SERIAL PENDING 



I 

INTERRUPT 

DATA 

INTERRUPTS 



MASKS 



INTERRUPT 

ENABLE 


Note: After the TRAP interrupt, the RIM instruction must be executed to preserve the 
status of IE. 

The SIM (Set Interrupt Mask) instruction is used to program the interrupt mask and to 
output serial data. Presetting the ACC for the SIM instruction has the following 
meaning; 


SOD 

SOE 

X 

R 

7.5 

MSE 

M 

7.5 

M 

6.5 

M 

5.5 


SERIAL 

OUT 

DATA 


RESET 
RST 7.5 
ENABLE 


I 

RST 
MASKS 
(1 = SET> 


SERIAL 
OUT 
DATA 
ENABLE 
(1 = ENABLE) 


MASK 

SET 

ENABLE 
(1 = ENABLE) 


INTERRUPTS 


SERIAL I/O 
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INSTRUCTION SET The instruction set includes arithmetic and logical operators with direct, register, 

indirect, and immediate addressing modes. 

Move, load, and store instruction groups provide the ability to move either 8 or 16 bits 
of data between memory, the six working registers and the accumulator using direct, 
register, indirect, and immediate addressing modes. 

The ability to branch to different portions of the program is provided with direct, con- 
ditional, or computed jumps. Also, the ability to call and return from subroutines is 
provided both conditionally and unconditionally. The RESTART (or single byte call 
instruction) is useful for interrupt vector operation. 

Conditional jumps, calls and returns execute based on the state of the four testable 
flags (Sign, Zero, Parity and Carry). The state of each flag is determined by the result 
of the last instruction executed that affected flags. (See Instruction Set Table.) 

The Sign flag is set (High) if bit 7 of the result is a "1"; otherwise it is reset (Low). The 
Zero flag is set if the result is "0"; otherwise it is reset. The Parity flag is set if the 
modulo 2 sum of the bits of the result is "0" (Even Parity); otherwise (Odd Parity) it 
is reset. The Carry flag is set if the last instruction resulted in a carry or a borrow out 
of the most significant bit (bit 7) of the result; otherwise it is reset. 

In addition to the four testable flags, the iuPD8085A has another flag (ACY) that is 
not directly testable. It is used for multiple precision arithmetic operations with the 
DAA instruction. The Auxiliary Carry flag is set if the last instruction resulted in a 
carry or a borrow from bit 3 into bit 4; otherwise it is reset. 

Double precision operators such as stack manipulation and double add instructions 
extend both the arithmetic and interrupt handling capability of the juPD8085A. The 
ability to increment and decrement memory, the six general registers and the accumu- 
lator are provided as well as extended increment and decrement instructions to 
operate on the register pairs and stack pointer. Further capability is provided by the 
ability to rotate the accumulator left or right through or around the carry bit. 

Input and output may be accomplished using memory addresses as I/O ports or the 
directly addressed I/O provided for in the )liPD 8085A instruction set. 


DATA AND INSTRUCTION 
FORMATS 


Two instructions, RIM and SIM, are used for reading and setting the internal interrupt 
mask as well as input and output to the serial I/O port. 

The special instruction group completes the /liPD 8085A instruction set: NOP, HALT 
stop processor execution; DAA provides decimal arithmetic capability; STC sets the 
carry flag; CMC complements it; CMA complements the contents of the accumulator; 
and XCHG exchanges the contents of two 16-bit register pairs directly. 

Data in the pPD8085A is stored as 8-bit binary integers. All data/instruction transfers 
to the system data bus are in the following format: 


I D? I De I D5I D4 I D3 I D 2 I Dl I 

MSB DATA WORD LSB 

Instructions are one, two, or three bytes long. Multiple byte instructions must be 
stored in successive locations of program memory. The address of the first byte is used 
as the address of the instruction. 


<D 

D 

Q. 

E 

o 

o 

o 

o 


O 

m 


One Byte Instructions 


D? 

06 


04 

03 

02 

0 , 


Two 

Byte 

Instructions 




07 

06 

05 

04 

03 

02 

0, 


07 

06 

05 

04 

03 

02 

Oi 


Three Byte Instructions 

07 

06 

05 

04 

:03 

02 

D1 

00 1 

07 

06 

05 

04 

O3 

D2 

Ol 

Oo| 

07 

06 

05 

04 

O 3 

02 

Oi 



TYPICAL INSTRUCTIONS 

OP CODE Register to register, memory 

reference, arithmetic or logical 
rotate, return, push, pop, enable, 
or disable interrupt instructions 

Immediate mode or I/O instruc- 
tions 


OP CODE 
OPERAND 


Jump, call or direct load and 
OP CODE |ns,ructions 

LOW ADDRESS OR OPERAND 1 

HIGH ADDRESS OR OPERAND 2 
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MICROPROCESSOR 


yLcPD8085A 


INSTRUCTION SET 
TABLE 





FLAGS^ 





> 

> 



INSTRUCTION CODE^ 

Clock 

2 0 t 

0 £ 5 

<C 

flC 

MNEMONICI 

DESCRIPTION 

D7 D0 O5 D4 D3 D2 Di Dq Cycles^ 


u 


INCREMENT/DECREMENT 


INR d 

Increment register 

0 

0 d 

d d 

1 0 0 

4 

OCR d 

Decrement register 

0 

0 d 

d d 

1 0 1 

4 

INR M 

Increment memory 

0 

0 1 

1 0 

t 0 0 

10 

OCR M 

Decrement memory 

0 

0 1 

1 0 

1 0 1 

10 


ALU - REGISTER TO ACCUMULATOR 


Add register to A 
Add register to A with 
carr\ 

Subtract register from i- 


1 0 0 0 0 


10 0 0 1 
10 0 10 



with borrow 1 

0 0 


1 s 

s 

4 

• 

• 

• 

• 

ANA s 

' AND register with A 1 

0 1 

0 

0 s 

s 

4 

• 

• 

• 

0 

XRA s 

Exclusive OR Register 











with A 1 

0 1 

0 

1 s 

s 

4 

• 

• 

• 

0 

ORA s 

OR register with A 1 

0 1 


0 s 

s 

4 

• 

• 

• 

0 

CMPs 

Compare register with A 1 

0 1 


1 s 


4 

• 

• 

• 

• 

ALU - MEMORY TO ACCUMULATOR 

ADO M 

Add memory to A 1 

0 0 

0 

0 1 

0 

? 

• 

. 

. 

• 

ADC M 

Add memory to A with 











carry 1 

0 0 

0 

1 1 

0 

7 




• 

SUB M 

Subtract memory from A 1 

0 0 


0 1 

0 

7 




• 

SBB M 

Subtract memory from A 











with borrow 1 

0 0 


1 1 

0 

7 




• 

ANA M 

AND memory with A 1 

0 1 

0 

0 1 

0 

7 

• 

• 


0 

XRA M 

Exclusive OR memory 











with A 1 

0 1 

0 

1 1 

0 

7 

« 

* 

• 

0 

ORA M 

OR memory with A 1 

0 1 


0 1 

0 

7 

• 

• 

' • 

0 

CMP M 

Compare memory with A 1 

0 1 


1 1 

0 

7 

• 


• 

• 

ALU - IMMEDIATE TO ACCUMULATOR 

ADI 08 

Add immediate to A 1 

1 0 

0 

0 1 

0 

7 

• 

« 

♦ 

• 

ACl D8 

Add immediate to A with 











carry 1 

1 0 

0 

1 1 

0 

7 

• 

• 


• 

SUt 08 

Subtract immediate from A 1 

1 0 


0 1 

0 

7 

♦ 


• 

• 

SBI 08 

Subtract immediate from A 











with borrow 1 

1 0 


1 1 

0 

7 

• 


• 

• 

AN! 08 

AND immediate with A 1 

1 1 

0 

0 1 

0 

7 



• 

0 

XRI 08 

Exclusive OR immediate 











with A 1 

1 1 

0 

1 1 

0 

7 




0 

OR! D8 

OR immertiaTP wuh A 1 

1 1 


0 ’ 

0 

*» 




0 

CPI D8 

Compare immediate with A 1 

1 1 


1 1 

0 

7 




• 


RLC 

Rotate A left, MSB to 
carry (8-bit) 

0 

0 

0 0 0 1 1 

1 4 


RRC 

Rotate A right, LSB to 
carry (8-bit) 

0 

0 

0 0 111 

1 4 


RAL 

Rotate A left through 
carry (9-bit) 

0 

0 

0 10 11 

1 4 


RAR 

Rotate A right through 
carry (9-biT) 

0 

0 

0 1111 

1 4 

* 


JMP ADDR 

Jump unconditional 

1 1 0 

0 

0 

0 

1 

10 

' JNZADDR 

Jump on not zero 

1 1 0 

0 

0 

0 

0 

7/10 

JZ ADDR 

Jump 0 

n zero 

1 1 0 

0 

1 

0 

0 

7/10 

JNC ADDR 

Jump 0 

n no carry 

1 1 0 

1 

0 

0 

0 

7/10 

JC ADDR 

Jump 0 

n carry 

1 1 0 

1 

1 

0 

0 

7/10 

JPO ADDR 

Jump 0 

n parity odd 

1 1 1 

0 

0 

0 1 

0 

7/10 

JPE ADDR 

Jump 0 

n parity even 

1 1 1 

0 

1 

0 1 

0 

7/1-0 

JP ADDR 

Jump 0 

n positive 

1 1 1 

1 

0 

0 1 

0 

7/10 

JM ADDR 

Jump 0 

n minus 

1 1 1 

1 

1 

0 1 

0 

7/10 


CALL ADDR 

Call unconditional 

1 0 

0 



0 

1 

18 

CNZADDR 

Call on not zero 

1 0 

0 

0 


0 

0 

9/18 

CZ ADDR 

Call on zero 

1 0 

0 



0 

0 

9/18 

CNC ADDR 

Cali on no carry 

1 0 

1 

0 


0 

0 

9/18 

CC ADDR 

Call on carry 

1 0 

1 



0 

0 

9/18 

CPO ADDR 

Call on parity odd 

1 1 1 

0 

0 


0 

0 

9/18 

CPE ADDR 

Call on parity even 

1 1 

0 



0 

0 

9/18 

CP ADDR 

Call on positive 

1 1 1 

1 

0 


0 

0 

9/18 

CM ADDR 

Call on minus 

1 1 1 

1 



0 

0 

9/18 

RETURN 

RET 

Return 

1 1 0 

0 


0 

0 

1 

10 

RNZ 

Return on not zero 

1 1 0 

0 

0 

0 

0 

0 

6/12 

RZ 

Return on zero 

1 1 0 

0 


0 

0 

0 

6/12 

RNC 

Return on no carry 

1 1 0 

1 

0 

0 

0 

0 

6/12 

RC 

Return on cany 

1 1 0 

1 


0 

0 

0 

6/12 

RPO 

Return on parity odd 

1 1 1 

0 

0 

0 

0 

0 

6/12 

RPE 

Rptijrn on pan’y ever) 

1 1 1 

0 


0 

0 

0 

6/12 

RP 

Return on positive 

1 1 1 

1 

0 

0 

0 

0 

6/12 

RM 

Return on minus 

1 1 1 

1 


0 

0 

0 

6/12 


INSTRUCTION CODE 


FLAGS^ 

o t ^ 


D7 Dq D5 D4 O3 D2 Df Og Cycles^ 


LOAD REGISTER PAIR 


MOVd.s 

Move register to register 

0 

1 d 

d 

d s 

s s 

4 

MOV M,s 

Move register to memory 

0 

1 1 

1 

0 s 

s s 

7 

MOV d.M 

Move memory to register 

0 

1 d 

d 

d 1 

1 0 

7 

MVt d,D8 

Move immediate to register 

0^ 

0 d 

d 

d 1 

1 0 

7 

MVI M.DS 

Move immediate to memory 

0 

0 1 

1 

0 1 

1 0 

10 




Add BC to HL 
Add OE to HL 
Add HL to HL 
Add Stack Pointer to HL 


INCREMENT REGISTER PAIR 



liKrement BC 
Increment DE 
Increment HL 
Increment Stack Poi 


Decrenr>enr BC 
Decrement OE 
Decrement HL 
Decrement Stack Pomte 


STA ADOR 

Store A direct 

0 

0 



0 

o' 

1 

0 

13 

LDA ADOR 

Load A direct 

0 

0 


1 

1 

0 


0 

13 

SHLD ADOR 

Store HL direct 

0 

0 


0 

0 

0 


0 

16 

LHLO ADDR 

Load HL direct 

0 

0 


0 

1 

0 


0 

16 

MOVE REGISTER PAIR 

XCHG 

Exchange OE and HL 











register pairs 

1 

1 


0 

1 

0 


1 

4 

XTHL 

Exchange top of stack 











and HL 

1 

1 


0 

0 

0 


T 

16 

SPHL 

HL to Stack Pointer 

1 

1 


1 

1 

0 

0 

1 

6 

PCHL 

HL to Program Counter 

1 

1 


0 

1 

0 

0 

1 

6 

INPUT/OUTPUT 

IN A 

Input 

1 

1 

0 

1 

1 

0 


1 

10 

OUT A 

Output 

1 

1 

0 

1 

0 

0 


1 

10 

Et 

Enable interrupts 

1 

1 


1 

1 

0 


1 

4 

Oi 

Disable interrupts 

1 

1 


1 

0 

0 


1 

4 

RIM 

Read Interrupt Mask 

0 

0 


0 

0 

0 

0 

0 

4 

SIM 

Set Interrupt Mask 

0 

0 


1 

0 

0 

0 

0 

4 

RST A 

Restart 

1 

1 

A 

A 

A 

1 


1 

12 


CMA 

Complement A 

0 

0 1 

0 

1111 

STC 

Set carry 

0 

0 1 

1 

0 111 

CMC 

Complement carry 

0 

0 1 

1 

1111 

OAA 

Decimal adjust A 

0 

0 1 

0 

0 111 

NOP 

No operation 

0 

0 0 

0 

0 0 0 0 

HLT 

Halt 

0 

1 1 

1 

0 110 



^Operand Symbols used 

A = 8 bit address or expression 
s = source register 
d - destination register 
PSW = Processor Status Word 
SP = Stack Pointer 

D8 = 8-bit data quantity, expression, or 
constant, always B 2 of instruction 
D16 = 16-bit data quantity, expression, or 
constant, always B 3 B 2 of mstructio 
ADOR = 16-bit Memory address expression 


2ddd or sss - 000 B - 001 C - 010 0 - Oil E - 100 H - 

101 L - 110 Memory - 1 11 A. 

3Two possible cycle times (7/10) indicate 
instruction cycles dependent on condition 
flags. 

- flag affected 
• flag not affected 

0 = flag reset 

1 - flag set 
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INSTRUCTION CYCLE One to five machine cycles (M-) — M5) are required to execute an instruction. Each 

TIMES machine cycle involves the transfer of an instruction or data byte into the processor or 
a transfer of a data byte out of the processor (the sole exception being the double add 
instruction). The first one, two or three machine cycles obtain the instruction from the 
memory or an interrupting I/O controller. The remaining cycles are used to execute the 
instruction. Each machine cycle requires from three to five clock times (Ti — T5). 


Machine cycles and clock states used for each type of instruction are shown below. 


INSTRUCTION 

MACHINE CYCLES EXECUTED 

CLOCK STATUS 

TYPE 

MIN/MAX 

MIN/MAX 

ALU R 

1 

4 

CMC 

1 

4 

CMA 

1 

4 

DAA 

1 

4 

OCR R 

1 

4 

D1 

1 

4 

El 

1 

4 

INR R 

1 

4 

MOV R, R 

1 

4 

NOP 

1 

4 

ROTATE 

1 

4 

RIM 

1 

4 

SIM 

1 

4 

STC 

1 

4 

XCHG 

1 

4 

HLT 

1 

5 

OCX 

1 

6 

INX 

1 

6 

PCHL 

1 

6 

RET COND. 

1/3 

6/12 

SPHL 

1 

6 

ALU 1 

2 

7 

ALU M 

2 

7 

JNC 

2/3 "" 

7/10 

LDAX 

2 

7 

MVI 

2 

7 

MOV M, R 

2 

7 

MOV R, M 

2 

7 

STAX 

2 

7 

CALL COND. 

2/5 

9/18 

DAD 

3 

10 

DCR M 

3 

10 

IN 

3 

10 

INR M 

3 

10 

JMP 

3 

10 

LOAD PAIR 

3 

10 

MVI M 

3 

10 

OUT 

3 

10 

POP 

3 

10 

RET 

3 

10 

PUSH 

3 

12 

RST 

3 

12 

LDA 

4 

13 

STA 

4 

13 

LHLD 

5 

16 

SHLD 

5 

16 

XTHL 

5 

16 

CALL 

5 

18 


(D 

■4-« 

3 

Q. 


E 

o 

o 

o 

w. 

o 


O 

HI 

z 
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PACKAGE OUTLINE 
MPD8085AC/D 


Plastic 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 + 0.1 

0.10 + 0.004 

D 

0.5 ±0.1 

0.019 + 0.004 

E 

48.26 

1.9 

F 

1.2 MIN 

0.047 MIN 

G 

2.54 MIN 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 

I 

5.22 MAX 

0.206 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.600 

L 

13.2 

0.520 

M 

+ 0.1 

0.25 

- 0.05 

+ 0.004 

- 0.002 



Ceramic 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 ±0.1 

0.100 + 0.004 

D 

0.50 ± 0.1 

0.0197 ± 0.004 

E 

48.26 ± 0.2 

1.900 1 0.008 

F 

1.27 

0.050 

G 

3.2 MIN 

0.126 MIN 

H 

1.0 MIN 

0.04 MIN 

I 

4.2 MAX 

0.17 MAX 

J 

5.2 MAX 

0.205 MAX 

K 

15.24 10.1 

0.6 1 0.004 

L 

„ +0.2 

13.5 „ „ 

- 0.25 

+0.008 

0.531 

- 0.010 

M 

0.3010.1 

0.012 ± 0.004 

L_— ____ 
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iuPD8085A FAMILY MINIMUM 
SYSTEM CONFIGURATION 


A minimum computer system consisting of a processor, ROM, RAM, and 
I/O can be built with only 3-40 pin packs. This system is shown below with 
its address, data, control busses and I/O ports. 


Vcc 



<D 

-i-j 

3 

Q. 

E 

o 

o 

o 

o 


O 

HI 


PORT A 


SP8085A-8-78-GN-CAT 1 3 ^ 

2145 


©IC MASTER 1979 


MICROPROCESSOR 






MICROPROCESSOR 


NEC Microcomputers, Inc. 


SEC 

/iPD765 


SINGLE/DOUBLE DENSITY FLOPPY DISK CONTROLLER 


DESCRIPTION 


FEATURES 


0 

+-> 

13 

Q. 

o PIN CONFIGURATION 

o 

o 

o 

2 

O 

LU 

z 


TM:Z80 is a registered trademark of Zilog 


The /jPD 765 is a LSI Floppy Disk Controller (FDC) Chip, which contains the circuitry and control 
functions for interfacing a processor to 4 floppy Disk Drives. It is capable of supporting either 
IBM 3740 single density format (FM), or IBM System 34 Double Density format (MFM) including 
double sided recording. TheMPD765 provides control signals which simplify the design of an 
external phase locked loop, and write precompensation circuitry. The FDC simplifies and handles 
most of the burdens associated with implementing a Floppy Disk Interface. 

Hand-shaking signals are provided in the/tPD765 which make DMA operation easy to incorporate 
with the aid of an external DMA Controller chip, such as the /uPD8257. The FDC will operate in 
either DMA or Non-DMA mode. In the Non-DMA mode, the FDC generates interrupts to the 
processor every time a data byte is available. In the DMA mode, the processor need only load the 
command into the FDC and all data transfers occur under control of the juPD765 and DMA 
controller. 


There are 15 separate commands which the /tPD765 will execute. Each of these commands require 
multiple 8-bit bytes to fully specify the operation which the processor wishes the FDC to perform. 
The following commands are available: 


Read Data 
Read ID 

Read Deleted Data 
Read a Track 
Scan Equal 


Scan High or Equal 
Scan Low or Equal 
Specify 
Write Data 
Format a Track 


Write Deleted Data 
Seek 

Recalibrate (Restore to Track 0) 
Sense Interrupt Status 
Sense Drive Status 


Address mark detection circuitry is internal to the FDC which simplifies the phase locked loop and 
read electronics. The track stepping rate, head load time, and head unload time may be programmed 
by the user. The/iPD765 offers many additional features such as multiple sector transfers in both 
read and write with a single command, and full IBM compatibility in both single and double 
density modes. 

• IBM Compatible in Both Single and Double Density Recording Formats 

• Programmable Data Record Lengths: 128, 256, 512, or 1024 Bytes/Sector 

• Multi-Sector and Multi-Track T ransfer Capabil ity 

• Drive Up to 4 Floppy Disks 

• Data Scan Capability — Will Scan a Single Sector or an Entire Cylinder's Worth of Data Fields, 
Comparing on a Byte by Byte Basis, Data in the Processor's Memory with Data Read from the 
Diskette 

• Data Transfers in DMA or Non-DMA Mode 

• Parallel Seek Operations on Up to Four Drives 

• Compatible with Most Microprocessors Including 8080A, 8085A, /tPD780 (Z80TM) 

• Single Phase 8 MHz Clock 

• Single -t5 Volt Power Supply 

• Available in 40 Pin Plastic Dual-in-Line Package 


RESETC 1 
^[42 

WR 

Aq 
DBo 
DBi 
DB2 


C 3 
C 4 

E 
C 
C 


DB 3 
DB 4 
DB 5 
DB© 

DB7 

drqC 
dackC 
TCC 
iDXQ 

INTC 
CLKC 
GNOr 20 




/XPD 

765 


3 Vcc 

□ SEEK/RW 

□ LCT/DIR 

□ FR/STP 

□ HLD 

□ RDY 
D WP/TS 

□ FLT/TRq 

□ PSo 

□ PSi 

□ WDA 

II USq 

□ USi 

□ SS 

□ MFM 

□ WE 

□ VCO 

□ RD 

□ ROW 

□ WCK 
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DBo-7 





CLK 

^CC 

GND 



SERIAL 

INTERFACE 

CONTROLLER 


• WR CLOCK 

■ WR DATA 

- WR ENABLE 

- PRE-SHIFT 0 

- PRE-SHIFT 1 

■ RD DATA 

■ READ DATA WINDOW 

- Vco SYNC 


INPUT 

PORT 


DRIVE 

INTERFACE 

controller! 


- READY 

' WRITE PROTECT/TWO SIDE 
•INDEX 

• FAULT /TRACK 0 


• UNIT SELECT 0 

• UNIT SELECT 1 

■ MFM MODE 

- SEEK/WR 

- HEAD LOAD 

■ SIDE SELECT , 

• LOW CURRENT/DIRECTION 

• FAULT RESET/STEP 


BLOCK DIAGRAM 


Operating Temperature 0°Cto+70°C ABSOLUTE MAXIMUM 

Storage Temperature -40°C to +125°C RATINGS* 

All Output Voltages -0.5 to +7 Volts 

All Input Voltages -0.5 to +7 Volts 

Supply Voltage Vqc -0.5 to +7 Volts 

Power Dissipation 1 Watt 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 


Tg = 0°C to +70°C; Vcc - ■*‘5V ± 5% unless otherwise specified. 


PARAMETER 

SYMBOL 

limits 

UNIT 

TEST 

CONDITIONS 

MIN 1 TYP®| MAX 

Input Low Voltage 

ViL -0.5 j i 0.8 

V 


Input High Voltage 

V|H 2.5 j ; Vcc +0.5 

V 


Output Low Voltage 

Vql 0.45 

V 

lOL “ T6 mA 

Output High 

Voltage 

Vqh 

2.4 Vcc 

i 

• : 

' : I- 

: 1 

V 

IQH = -150 pA 
for Data Bus 
iQH = -80 pA 
for other 

outputs 

Input Low Voltage ; V|i_((|)) 

(CLK +WR Clock) 

-0.5 0.8 

V 


Input High Voltage ^ V||-|{(I>) VCC“0T5 VcC + 0.5 

(CLK +WR Clock) : 

V 

Vcc Supply ICC 

Current 


85 ; 130 

i 

mA 1 

^ 

Input Load Current 
(All Input Pins) 

ILI 


10 

pA 

V|N = Vcc 

O 

> 

< 

z 

II 

o 

< 

High Level Output 
Leakage Current 

'LOH 


10 

pA 

VOUT = Vcc 

Low Level Output 
Leakage Current 

ilol 


j -10 

1 

pA 

VOUT = OV 


Note: (T) Typical values for Tg = 25° C and nominal supply voltage. 


DC CHARACTERISTICS 



o 

o 

o 

W 

O 


o 

lU 

z 
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PIN IDENTIFICATION 


1 PIN 

liffinra 

CONNECTION 

TO 

FUNCTION 

KEH 

SYMBOL 

NAME 

1 

RST 

Reset 

Input 

Processor 

Places FDC in idle state. Resets output 
lines to FDD to "0" (low). 

2 


Read 

lnput(T) 

Processor 

Control signal for transfer of data from 

FDC to Data Bus, when "0" (low). 

3 

WR 

Write 

lnput(T) 

Processor 

Control signal for transfer of data to 

FDC via Data Bus, when"0" (low). 

4 



Input 

Processor 

1C selected when "0" (low), allowing RD 
and WR to be enabled. 

5 

Aq 

Data/Status Reg Select 

lnput(T) 

Processor 

Selects Data Reg (Ao=1) or Status Reg 
(Ao=0) contents of the FDC to be sent to 
Data Bus. 

6-13 

o 

CD 

O 

6 

03 

Data Bus 

lnput/(l) 

Output 

Processor 

Bi-Directional 8-bit Data Bus. 

14 

DRQ 

Data DMA Request 

Output 

DMA 

DMA Request is being made by FDC when 
DRQ="1". 



DMA Acknowledge 

Input 

DMA 

DMA cycle is active when "0" (low) and 
Controller is performing DMA transfer. 

H 

TC 


Input 

DMA 

Indicates the termination of a DMA trans- 
fer when "1 " (high). 

wm 

IDX 

Index 

Input 

FDD 

Indicates the beginning of a disk track. 

wm 

INT 

Interrupt 


Processor 

Interrupt Request Generated by FDC. 

wm 

CLK 

Clock 

Input 


Single Phase 8 MHz Squarewave Clock. 

— 

GND 

Ground 



D.C. Power Return. 

21 

WCK 

Write Clock 

Input 


Write data rate to FDD. FM = 500 kHz, 

MFM = 1 MHz, with a pulse width of 

250 ns for both FM and MFM. 

22 

RDW 

Read Data Window 

Input 

Phase Lock Loop 

Generated by PLL, and used to sample 
data from FDD. 

23 

RDD 

Read Data 

Input 

FDD 

Read data from FDD, containing clock 
and data bits. 

24 

VCO 

VCO Sync 

Output 

Phase Lock Loop 

Inhibits VCO in PLL when "0" (low), 
enables VCO when "1". 

25 

.WE 


Output 

FDD 

Enables write data into FDD. 

26 

MFM 

MFM Mode 

Output 

Phase Lock Loop 

MFM mode when "1", FM mode when 
"0". 

27 

SS 

Side Select 

Output 

FDD 

Head 1 selected when "1" (high). 

Head 0 selected when "0" (low). 

EE 

USi.USq 

Unit Select 

Output 

FDD 

FDD Unit Selected. 


WDA 

Write Data 

Output 

FDD 


31, 3: 

PSi,PSo 

Precompensation 

Output 

FDD 

Write precompensation status during 

MFM mode. Determines early, late, and 
normal times. 

33 

FLT/TRo 

Fault/Track G 

Input 

FDD 

Senses FDD fault condition, in Read/ 

Write mode; and Track 0 condition in 

Seek mode. 

34 

WP/TS 

Write Protect/ 

Two-Side 

Input 

FDD 

Senses Write Protect status in Read/ 

Write mode; and Two Side Media in Seek 
mode. 

35 

RDY 

Ready 

Input 

FDD 

Indicates FDD is ready to send or receive 
data. 

36 

HLD 

Head Load 

Output 

FDD 

Command which causes read/write head 
in FDD to contact diskette. 

37 

FR/STP 

Fit Reset/Step 

Output 

FDD 

Resets fault F.F. in FDD in Read/Write 
mode, contains step pulses to move 
head to another cylinder in Seek mode. 

38 

LCT/DIR 

Low Current/ 

Direction 

Output 

FDD 

Lowers Write current on inner tracks in 
Read/Write mode, determines direction 
head will step in Seek mode. 

39 

SEEK/RW 

SEEK/Read Write 

Output 

FDD 

When "1” (high) Seek mode selected 
and when "0” (low) Read/Write mode 
selected. 

40 

vcc 

-F5V 



D.C. Power 


Note; (T) Disabled when CS = 1. 
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T 3 = -ICf C to +70°C; Vcc = +5V ± 5% unless otherwise specified. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 1 

MAX 

Clock Period 

4>CY 

1.0 

8.0 

9.0 

MHz 


Clock Active (High) 

4>0 

35 



ns 


Clock Rise Time 

Dr 



20 

ns 


Clock Fall Time 

Df 



20 

ns 


Aq, CS, DACK Set Up Time to RD f 

Tar 

30 



ns 


Aq, CS, DACK Hold Time from RD t 

Tra 

5.0 



ns 


^ Width 

Trr 

300 



ns 


Data Access Time from RD 4 

TrD 



200 1 ns 


DB to Float Delay Time from RD t 

TdF 

20 


100 ns 


Aq, CS, DACK Set Up Time to WR 4 

Taw 

50 



ns 

Aq, CS, DACK Hold Time to WR t 

Twa 

30 



ns 


WR Width 

Tww 

300 



ns 


Data Set Up Time to VVR t 

TdW 

250 



ns 


Data Hold Time from WR f 

Two 

30 



ns 


INT Delay Time from RD t 

Tri 



500 

ns 


INT Delay Time from WR t 

Twi 



500 

ns 


DRQ Cycle Time 

TmCY 

13 



MS 


DRQ Delay Time from DACK t 

Tam 



1.0 

MS 


WR or RD Response Time from DRQ t 

TrWM 

1.0 



MS 


TC Width 

TtC 

300 



ns 


Rest Width 

TrsT 3.0 



MS 


WCK Cycle Time 

TcY 


2 or 4 2 

1 or 2 


MS 

MFM = 0 

MFM = 1 

WCK Active Time (High) 

To 

150 

250 

350 

ns 


WCK Rise Time 

Tr 



30 

ns 


WCK Fall Time 

Tf i 


30 

ns 


Pre-Shift Delay Time from WCK f 

Top 

20 


150 

ns 




WDA Delay Time from WCK f 

TcD 

20 





ROD Active Time (High) 

Trdd 

100 



ns 


Window Cycle Time 


■ 

2.0 

1.0 

■ 



Window Hold Time to/from RDD 

TrDW 

TwRD 

100 


■ 



USo, 1 Hold Time to SEEK/RW t 

Tus 

12 



MS 

8 MHz Clock 
Period 

SEEK/RW Hold Time to LOW CURRENT/ 
DIRECTION t 

TsD 

7 



MS 

LOW CURRENT/DIRECTION Hold Time to 
FAULT RESET/STEP t 





MS 

USq t Hold Time from fault 

res’et/step t 

TsTU 

1.0 



MS 

STEP Active Time (High) 

TsTP 


5,0 


MS 


LOW CURRENT/DIRECTION Hold Time from 
FAULT RESET/STEP 4 

TsTD 

5.0 



MS 


STEP Cycle Time 

Tsc 




ms 


FAULT RESET Active Time (High) 




10 

MS 

8 MHz Clock 

Period 


Notes; (T) Typical values forTg = 25° C and nominal supply voltage. 

@ The former value of 2 and 1 are applied to Standard Floppy, and the latter value of 4 and 2 are 
applied to Mini-floppy. 

@ Under Software Control. The range is- from 1 ms to 16 ms at 8 MHz Clock Period, and 2 to 32 ms 
at 4 MHz Clock Period. 


AC CHARACTERISTICS 



E 


o 

o 

o 

k. 

o 


O 

LU 

z 


Ta = 25°C; f = 1 MHz CAPACITANCE 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Clock Input Capacitance 

C|N((I>) 



35 

pF 

All Pins Except Pin Under 
Test Tied to AC Ground 

Input Capacitance 

C|N 



10 

pF 

Output Capacitance 

COUT 



20 

pF 
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TIMING WAVEFORMS PROCESSOR READ OPERATION 

Aq, CS, DACK 


RD 


DATA 

INT 


PROCESSOR WRITE OPERATION 





DMA OPERATION 




PRESHIFT 0 

PRESHIFT 1 

NORMAL 

0 

0 

LATE 

0 

1 

EARLY 

1 

0 

INVALID 

1 

1 
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SEEK OPERATION 


USq, 1 


zx 


X 


1 I 


■TuS 


SEEK/RW 

DIRECTION 


STEP 


I 

)CZ}C 

I I rn 

^ A' 


t’dst 


■' i: 


TsTD 

-TsTU- 


1-*-Tstp 


jc 




/ 


\ 


)CZZC 


/\ 


-TSC 


TIMING WAVEFORMS 
(CONT.) 


FLT RESET 


FAULT RESET = 

FILE UNSAFE RESET 

TpR 



1 


FDD READ OPERATION 



Note: Either polarity data window is valid. 


TERMINAL COUNT RESET 



The )LtPD765 contains two registers which may be accessed by the main system 
processor; a Status Register and a Data Register. The 8-bit Status Register contains the 
status information of the FDC, and may be accessed at any time. The 8-bit Data 
Register (actually consists of several registers in a stack with only one register pre- 
sented to the data bus at a time), which stores data, commands, parameters, and FDD 
status information. Data bytes are read out of, or written into, the Data Register in 
order to program or obtain the results after a particular command. The Status 
Register may only be read and is used to facilitate the transfer of data between the 
processor and iuPD765. 

The relationship between the Status/Data registers and the signals RD, WR, and Aq 
is shown below. 


Aq 


"WR 

FUNCTION 

0 

0 

1 

Read Status Register 

0 

1 

0 

Illegal 

0 

0 

0 

Illegal 

1 

0 

0 

Illegal 

1 

0 

1 

Read from Data Register 

1 

1 

0 

Write into Data Register 


INTERNAL REGISTERS 
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INTERNAL REGISTERS 
(CONT.) 


The bits in the. Status Register are defined as follows: 


BIT NUMBER 

NAME 

SYMBOL 

DESCRIPTION 

DBo 

FDD 0 Busy 

DqB 

FDD number 0 is in the Seek mode. 

DBi 

FDD 1 Busy 

DiB 

FDD number 1 is in the Seek mode. 

DB 2 

FDD 2 Busy 

D 2 B 

FDD number 2 is in the Seek mode. 

DB 3 

FDD 3 Busy 

D 3 B 

FDD number 3 is in the Seek mode. 

DB 4 

FDC Busy 

CB 

A read or write command is in 

process. 

DBS 

Non-DMA mode 

NDM 

The FDC is in the non-DMA mode. 

DBe 

Data Input/Output 

DIO 

Indicates direction of data transfer 
between FDC and Data Register. If 
piO = "1" then transfer is from 

Data Register to the Processor. If 

DIO = "0", then transfer is from the 
Processor to Data Register. 

DBy 

Request for Master 

ROM 

Indicates Data Register is ready to 
send or receive data to or from the 
Processor. Both bits DIO and ROM 
should be used to perform the hand- 
shaking functions of "ready" and 
"direction” to the processor. 


The DIO and ROM bits in the Status Register indicate when Data is ready and in which 
direction data will be transferred on the Data Bus. 


Data In /Out 
(DIO) 

Request for Master 
(ROM) 

^ - 
r5 - 


Out FDC and Into Processor 


Out Processor and Into FDC I 


L- 

;"i^£iri_nn_nih 

I Ready I i ill i • 


Ready 




I I 

I I 




A I B I A [ B I A I C I D I C I D |b| A~| 


- Data register ready to be written into by processor 

- Data register not ready to be written into by processor 

- Data register ready for next data byte to be read by the processor 

- Data register not ready for next data byte to be read by processor 


PACKAGE OUTLINE 
MPD765C 




COMMAND SEQUENCE 



The ^PD765 is capable of performing 1 5 different commands. Each command is initiated by a 
multi-byte transfer from the processor, and the result after execution of the command may also 
be a multi-byte transfer back to the processor. Because of this multi-byte interchange of informa- 
tion between thepPD765 and the processor, it is convenient to consider each command as 
consisting of three phases: 

Command Phase: The FDC receives all information required to perform a particular 
operation from the processor. 

Execution Phase: The FDC performs the operation it was instructed to do. 

Result Phase: After completion of the operation, status and other housekeeping 

information are made available to the processor. 
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INSTRUCTION SET © (D 


DATA BUS 

R/W D 7 De D 5 D 4 D 3 D 2 Di 


READ DATA 


MT MF SK 0 0 1 1 


HD US1 USO 


Command Codes 


Sector I D information prior 
to Command execution 


DATA BUS 

R/W D 7 Dg- Dg D 4 D 3 D 2 D 


READ A TRACK 


0 MF SK 0 001 0 

X XXX X HD US1 USO 


Command Codes 


Sector ID information prior 
to Command execution 


Data-transfer between the 
FDD and main-system 


Status information after 
Command execution 


Sector ID information after 
Command execution 


READ DELETED DATA 


Command 

w 

MT MF SK 0 1 1 0 0 

Command Codes 


w 

X X X X X HD US1 USO 



w 

-c 

Sector ID information prior 


w 

^ H 

to Command execution 


w 

R 



w 

N 



w 

EOT 



w 

GPL 



w 

DTL 


Execution 



Data-transfer between the 




FDD and main-system 

Result 

R 

STO 

Status information after 


R 

ST 1 

Command execution 


R 

ST 2 



R 

C 

Sector ID information after 


R 

H 

Command execution 


R 

R 



R 

N 




MT MF 0 
XXX 


WRITE DATA 


0 0 10 1 

X X HD US1 USO 

C 



WRITE DELETED DATA 


Command Codes 


Sector ID information prior 
to Command execution 


Data-transfer between the 
main-system and FDD 


Status information after 
Command execution 


Sector ID information after 
Command execution 


Comrnand Codes 


Sector ID information prior 
to Command execution 


Data-transfer between the 
FDD and main-system 


Status information after 
Command execution 


Sector ID information after 
Command execution 


Data-transfer between the 
FDD and main-system. FDC 
reads all of cylinders contents 
from index hol#to EOT. 

Status information after 
Command execution 

Sector ID information after 
Command execution 


Command 

Execution 

Result 

W 

W 

R 

R 

R 

R 

R 

R 

0 MF 0 0 1 0 1 0 

X X XX X HD US1 USO 

STO . 

ST 1 

ST 2 — 

C 

^ H : 

R 

Commands 

The first correct ID Information 
on the Cylinder is stored in 

Data Register 

Status information after 

Command execution 

Sector ID information during 
Execution Phase 


R 

N 


1 FORMAT A TRACK J 

Command 

W 

0 MF 0 0 1 1 0 1 

Command Codes 


W 

X X XX X HD US1 USO 



w 




w 

"C 

GPL 

Gap 3 


w 

D- ^ 

Filler Byte 

Execution 



FDC formats an entire cylinder 

Result 

R 

— STO ^ 

Status information after 


R 

ST 1 

Command execution 


R 

ST 2 



R 

c 

In this case, the |D information 


R 

H 

has no meaning 


R 

R 



R 

M 


1 SCAN EQUAL | 

Ccxnmand 

W 

MT MF SK 1 0 0 0 1 

Command Codes 


W 

X X X X X HD US1 USO 



W 

c 

Sector ID information prior 


w 

H 

to Command execution 


w 

R 



w 

N 







w 

w 

STP 


Execution 



Data-compared between the 




FDD and main-system 

Result 

R 

STO 

Status information after 


R 

ST 1 

Command execution 


R 

ST 2 ^ 



R 

c- 

Sector ID information after 


R 

H 

Command execution 


R 

R 



R 

N 



Note: (T) Symbols used in this table are described at the end of this section. 
@ Ag should equal binary 1 for all operations. 

( 3 ) X = Don't care, usually made to equal binary 0. 
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INSTRUCTION SET 
(CONT.) 


SCAN LOW OR EOUAL 


Command 

w 


w 


w 


w 


W 


w 


w 


w 


w 

Execution 


Result 

R 


R 


R 


R 


R 


R 


R 


MT MF SK 1 
X X X X 


10 0 1 
X HD US1 USO 



SCAN HIGH OR EQUAL 


MT MF SK 1 


/iPD765 


Command Codes 


Sector ID information prior j 
Command execution 


X HD US1 USO 



Data-compared between the 
FDD and main-system Command) W 

^ W 

Status information after 

1 W 

Command execution ‘ 

Sector I D information after I Command 1 yy 

Command execution I 1 

I W 


Command Codes 


Sector ID information prior 
Command execution 


Data-compared between the Command! W 

FDD and main-system 

Status information after 

Command execution Result R 

Sector ID information after 
Command execution 


DATA BUS 


D7 Dg Dg D4 D3 02 O'! Dq 


RECALIBRATE 



T 1 1 

Command Codes 

C US1 USO 

Head retracted to Track 0 


SENSE INTERRUPT STATUS 


Command 

W 

0 0 0 0 10 0 0 

Command Codes 

Result 

R 

—STD 

Status information at the end 


R 

.PCN 

of seek-operation about the FDC 


T ►ND 


SENSE DRIVE STATUS 


0 0 0 1 0 0 

X X X HD US1 USO 



Command Codes 


Status information about FDD 


Command 

w 

0 0 0 0 1 1 1 1 

Command Codes 


w 

X X XX X HD US1 USO 


Execution 



Head is positioned Over 
proper Cylinder on 

Diskette 


INVALID 





Invalid Command Codes 
(NoOp - FDC goes into 
Standby State) 


COMMAND SYMBOL 
DESCRIPTION 


I SYMBOL 

Ao 


flC 

o 

0) 

0 } 

Ul 

O 

o 

ff 

a 

o 

a 

o 


Cylinder Number 


D7-D0 Data Bus 


DTL 

Data Length 

EOT 

End of Track 

GPL 

Gap Length 

H 

Head Address 

HD 

Head 

HLT . 

Head Load Time 

HUT 

Head Unload Time 

MF 

FM or MFM Mode 

MT 

Multi-Track 


DESCRIPTION I 

Ao stands for control signal Aq (pin 5) 

C stands for the current/selected Cylinder 
(track) number 0 through 76 of the 
medium. 

D stands for the data pattern which is 
going to be written into a Sector. 

8-bit Data Bus, where Dy stands for a most 
significant bit, and Dq stands for a least 
significant bit. 

When N is defined as 00, DTL stands for 
the data length which users are going to 
read out or write into the Sector, 

EOT stands for the final Sector number 
on a Cylinder. 

GPL stands for the length of Gap 3 
(excluding VCO Sync. Field). 

H stands for head number 0 or 1 , as 
specified in ID field. 

HD stands for a selected head number 0 
or 1. 

HLT stands for the head load time in the 
FDD (2 to 256 ms in 2 ms increments). 

HUT stands for the head unload time 
after a read or write operation has 
occurred (0 to 240 ms in 16 ms 
increments). 

If MF is low, FM mode is selected, and if 
it is high, MFM mode is selected. 

If MT is high, a multi- track operation is to 
be performed. (A cylinder under both 
HDO and HD 1 will be read or written.) 
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SYMBOL 

NAME 

DESCRIPTION 

N 

Number 

N stands for the number of data bytes 



written in a Sector. 

NCN 

New Cylinder Number 

NCN stands for a new Cylinder number, 
which is going to be reached as a result of the 
Seek operation. Desired position of Head. 

ND 

Non-DMA Mode 

ND stands for operation in the Non-DMA Mode. 

PCN 

Present Cylinder 

PCN stands for the Cylinder number at the com- 


Number 

pletion of SENSE INTERRUPT STATUS 
Command. Position of Head at present time. 

R 

Record 

R stands for the Sector number, which will 
be read or written. 

R/W 

Read/Write 

R/W stands for either Read (R) or Write (W) 
signal. 

SC 

Sector 

SC indicates the number of Sectors per 

Cylinder. 

SK 

Skip 

SK stands for Skip Deleted Data Address Mark. 

SRT 

Step Rate Time 

SRT stands for the Stepping Rate for the FDD. 

(1 to 16 ms in 1 ms increments.) Must be 
defined for each of the four drives. 

STO 

Status 0 

ST 0-3 stand for one of four registers which 

ST1 

Status 1 

store the status information after a command 

ST 2 

Status 2 

has been executed. This information is 

STS 

Status 3 

available during the result phase after command 
execution. These registers should not be con- 
fused with the main status register (selected by 

Aq = 0). ST 0-3 may be read only after a com- 
mand has been executed and contain information 
relevant to that particular command. 

STP 


During a Scan operation, if STP = 1, the data in 
contiguous sectors is compared byte by byte 
with data sent from the processor (or DMA); 
and if STP = 2, then alternate sectors are read 
and compared. 

US 

Unit Select 

US stands for a selected drive number 0 or 1. 


COMMAND SYMBOL 
DESCRIPTION (CONT.) 





SYSTEM CONFIGURATION 


0 

-f-* 

3 

Q. 


E 

o 

o 

o 
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PROCESSOR INTERFACE During Command or Result Phases the Main Status Register (described earlier) must be 

read by the processor before each byte of information is written into or read from the 
Data Register. Bits D6 and D7 in the Main Status Register must be in a 0 and 1 state, 
respectively, before each byte of the command word may be written into the /jPD 765. 
Many of the commands require multiple bytes, and as a result the Main Status Register 
must be read prior to each byte transfer to the juPD765. Also, bits 6 and 7 in the Status 
Register must appear as D6 = 0 and D7 = 1 before the byte transfer is executed. During 
the Result Phase, D6 and D7 in the Main Status Register must both be I's (D6 = 1 and 
D7 = 1 ) before reading each byte from the Data Register. Note, this reading of the 
‘Main Status Register before each byte transfer to the/iPD765 is required in only the 
Command and Result Phases, and NOT during the Execution Phase. 

During the Execution Phase, the Main Status Register need not be read. If theiUPD765 
is in the NON-DMA Mode, then the receipt of each data byte (if /iPD765 is reading data 
from FDD) is indicated by an Interrupt signal on pin 18 (INT= 1). The generation of a 
Read signal (RD = 0) will reset the Interrupt as we!! as output the Data onto the Data 
Bus. If the processor cannot handle interrupts fast enough (every 13 jus) then it may 
poll the Main Status Register and then bit D7 (ROM) functions just like the Interrupt 
sjgnal. If a Write Command is in process then the WR signal performs the reset to the 
Interrupt signal. 

If the )UPD765 is in the DMA Mode, no Interrupts are generated during the Execution 
Phase. ThejuPD765 generates DRQ's (DMA Requests) when ea ch byte of data is avail- 
able. The DMA Controller responds to this request with both a DACK = 0 (DMA 
Acknowledge) and a RD = 0 (Read signal). When the DMA Acknowledge signal goes 
low (DACK = 0) then the DMA Request is reset (DRQ = 0). If a Write Command has 
been programmed then a WR signal will appear instead of RD. After the Execution 
Phase has been completed (Terminal Count has occurred) then an Interrupt will occur 
(INT= 1). This signifies the beginning of the Result Phase. When the first byte of data 
is read during the Result Phase, the Interrupt is automatically reset (INT = 0). 

It is important to note that during the Result Phase all bytes shown in the Command 
Table must be read. The Read Data Command, for example has seven bytes of data in 
the Result Phase. All seven bytes must be read in order to successfully complete the 
Read Data Command. The /uPD765 will not accept a new command until all seven 
bytes have been read. Other commands may require fewer bytes to be read during the 
Result Phase. 



The JUPD765 contains five Status Registers. The Main Status Register mentioned above 
may be read by the processor at any time. The other four Status Registers (STO, ST1, 
ST2, and STS) are only available during the Result Phase, and may be read only after 
successfully completing a command. The particular command which has been executed 
determines how many of the Status Registers will be read. 

The bytes of data which are sent to the juPD765 to form the Command Phase, and are 
read out of the /iPD765 in the Result Phase, must occur in the order shown in the Com- 
mand Table. That is, the Command Code must be sent first and the other bytes sent in 
the prescribed sequence. No foreshortening of the Command or Result Phases are 
allowed. After the last byte of data in the Command Phase is sent to the»jLtPD765, the 
Execution Phase automatically starts. In a similar fashion, when the last byte of data is 
read out in the Result Phase, the command is automatically ended and the juPD765 is 
ready for a new command. A command may be truncated (prematurely ended) by 
simply sending a Terminal Count signal to pin 16 (TC = 1 ). This is a convenient means 
of ensuring that the processor may always get the juPD765's attention even if the disk 
system hangs up in an abnormal manner. 
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READ DATA 

A set of nine (9) byte words are required to place the FDC into the Read Data Mode. After the Read Data 
command has been issued the FDC loads the head (if it is in the unloaded state), waits the specified head 
settling time (defined in the Specify Command), and begins reading ID Address Marks and ID fields. When 
the current sector number ("R") stored in the ID Register (IDR) compares with the sector number read off 
the diskette, then the FDC outputs data (from the data field) byte-to-byte to the main system via the data 
bus. 

After completion of the read operation from the current sector, the Sector Number is incremented by one, 
and the data from the next sector is read and output on the data bus. This continuous read function is called 
a "Multi-Sector Read Operation." The Read Data Command may be terminated by the receipt of a Terminal 
Count signal. Upon receipt of this signal, the FDC stops outputting data to the processor, but will continue 
to read data from the current sector, check CRC (Cyclic Redundancy Count) bytes, and then at the end of 
the sector terminate the Read Data Command. 

The amount of data which can be handled with a single command to the FDC depends upon MT (multi- 
track), MF (MFM/FM), and N (Number of Bytes/Sector). Table 1 below shows the Transfer Capacity. 


Multi- Track 

MFM/FM 

Bytes/Sector 

Maximum Transfer Capacity 

Final Sector Read 

MT 

MF 

N 

(Bytes/Sector) (Number of Sectors) 

from Diskette 

0 

0 

00 

(128) (26)= 3,328 

26 at Side 0 

0 

1 

01 

(256) (26) = 6,656 

26 at Side 1 

1 

0 

00 

(128) (52)= 6,656 

26 at Side 1 

1 


01 

(256) (52) = 13,312 

0 

0 

01 

(256) (15)= 3,840 

1 5 at Side 0 

<= 

1 

02 

(512) (15)= 7,680 

1 5 at Side 1 

1 

0 

01 

(256) (30) = 7,680 

1 5 at Side 1 

1 

1 

02 

(512) (30) = 15,360 

0 

0 

02 

(512) (8) = 4,096 

8 at Side 0 

0 

1 

03 

(1024) (8) = 8,192 

8 at Side 1 

1 

0 

02 

(51 2) (16)= 8,192 

8 at Side 1 

1 


03 

(1024) (16) = 16,384 


Table 1. Transfer Capacity 


The "multi-track" function (MT) allows the FDC to read data from both sides of the diskette. For a 
particular cylinder, data will be transferred starting at Sector 0, Side 0 and completing at Sector L, Side 1 
(Sector L = last sector on the side). Note, this function pertains to only one cylinder (the same track) on 
each side of the diskette. 

When N = 0, then DTL defines the data length which the FDC must treat as a sector. If DTL is smaller than 
the actual data length in a Sector, the data beyond DTL in the Sector, is not sent to the Data Bus. The FDC 
reads (internally) the complete Sector performing the CRC check, and depending upon the manner of com- 
mand termination, may perform a Multi-Sector Read Operation. When N is non-zero, then DTL has no 
meaning. 

At the completion of the Read Data Command, the head is not unloaded until after Head Unload Time 
Interval (specified in the Specify Command) has elapsed. If the processor issues another command before 
the head unloads then the head settling time may be saved between subsequent reads. This time out is 
particularly valuable when a diskette is copied from one drive to another. 

If the FDC reads all the data in the final sector of a cylinder and the read operation is not terminated by 
the processor, then the FDC sets the EN (End of Cylinder) flag in Status Register 1 to a 1 (high), and ter- 
minates the Read Data Command. 

If the FDC detects the Index Hole twice without finding the right sector, (indicated in "R"), then the FDC 
sets the ND (No Data) flag in Status Register 1 to a 1 (high), and terminates the Read Data Command. 

After reading the ID and Data Fields in each sector, the FDC checks the CRC bytes. If a read error is 
detected (incorrect CRC in ID field), the FDC sets the DE (Data Error) flag in Status Register 1 to a 1 (high), 
and if a CRC error occurs in the Data Field the FDC also sets the DD (Data Error in Data Field) flag in 
Status Register 2 to a 1 (high), and terminates the Read Data Command. 

If the FDC reads a Deleted Data Address Mark off the diskette, and the SK bit (bit D5 in the first Command 
Word) is not set (SK = 0), then the FDC sets the DM (Control Mark) flag in Status Register 2 to a 1 (high), 
and terminates the Read Data Command, after reading all the data in the Sector. If SK = 1, the FDC skips 
the sector with the Deleted Data Address Mark and reads the next sector. 

During disk data transfers between the FDC and the processor, via the data bus, the FDC must be serviced 
by the processor every 27 jus in the FM Mode, and every 13 /is in the MFM Mode, or the FDC sets the OR 
(Over Run) flag in Status Register 1 to a 1 (high), and terminates the Read Data Command. 

If the processor terminates a read (or write) operation in the FDC, then the ID Information in the Result 
Phase is dependent upon the state of the MT bit and EOT byte. Table 2 shows the values for C, H, R, and 
N, when the processor terminates the Command. 
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FUNCTIONAL 
DESCRIPTION OF 
COMMANDS (CONT.) 



Notes; (?) NC (No Change): The same value as the one at the beginning of command execution. 
( 2 ) LSB (Least Significant Bit); The least significant bit of H is complemented. 


Table 2: ID Information When Processor Terminates Command 

WRITE DATA 

A set of nine (9) bytes are required to set the F DC into the Write Data mode. After the Write Data command 
has been issued the FDC loads the head (if it is in the unloaded state), waits the specified heat settling time 
(defined in the Specify Command), and begins reading ID Fields. When the current sector number ("R"), 
stored in the ID Register (IDR) compares with the sector number read off the diskette, then the FDC takes 
data from the processor byte-by-byte via the data bus, and outputs it to the FDD. 

After writing data into the current sector, the Sector Number stored in "R" is incremented by one, and the 
next data field is written into. The FDC continues this "Multi-Sector Write Operation" until the issuance of 
a Terminal Count signal. If a Terminal Count signal is sent to the FDC it continues writing into the current 
sector to complete the data field. If the Terminal Count signal is received while a data field is being written 
then the remainder of the data field is filled with 00 (zeros). 

The FDC reads the ID field of each sector and checks the CRC bytes. If the FDC detects a read error 
(incorrect CRC) in one of the ID Fields, it sets the DE (Data Error) flag of Status Register 1 to a 1 (high), 
and terminates the Write Data Command. (Status Register 0 also has bits 7 and 6 set to 0 and 1 respectively.) 

The Write Command operates in much the same manner as the Read Command. The following items are the 
same, and one should refer to the Read Data Command for details: 

• Transfer Capacity • Head Unload Time Interval 

• EN (End of Cylinder) Flag • ID Information when the processor terminates command (see Table 2) 

• ' ND (No Data) Flag • Definition of DTL when N = 0 and when N ^ 0 

In the Write Data mode, data transfers between the processor and FDC, via the Data Bus, must occur every 
31 iJS in the FM mode, and every 15ps in the MFM mode. 'If the time interval between data transfers is 
longer than this then the FDC sets the OR (Over Run) flag in Status Register 1 to a 1 (high), and terminates 
the Write Data Command. (Status Register 0 also has bit 7 and 6 set to 0 and 1 respectively.) 

WRITE DELETED DATA 

This command is the same as the Write Data Command except a Deleted Data Address Mark is written at the 
beginning of the Data Field instead of the normal Data Address Mark. 

READ DELETED DATA 

This command is the same as the Read Data Command except that when the FDC detects a Data Address 
Mark at the beginning of a Data Field (and SK = 0 (low), it will read all the data in the sector and set the 
DM flag in Status Register 2 to a 1 (high), and then terminate the command. If SK = 1, then the FDC skips 
the sector with the Data Address Mark and reads the next sector. 
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READ A TRACK 

This command is similar to READ DATA Command except that this is a continuous READ operation 
where the entire contents of the track are read. Immediately after encountering the INDEX HOLE, the 
FDC starts reading all data on the track. Gap bytes. Address Marks and Data are all read as a continuous 
data stream. If the FDC finds an error in the ID or DATA CRC check bytes, it continues to read data 
from the track. The FDC compares the ID information read from each sector with the value stored in the 
IDR, and sets the ND flag of Status Register 1 to a 1 (high) if there is no comparison. Multi-track or skip 
operations are not allowed with this command. 

This command terminates when EOT number of sectors have been read (EOTmax ~ Ff"hex “ 255dec)- 

If the FDC does not find an ID Address Mark on the diskette after it encounters the INDEX HOLE for the 
second time, then it sets the MA (missing address mask) flag in Status Register 1 to a 1 (high), and termi- 
nates the command. 

READ ID 

The READ ID Command is used to give the present position of the recording head. The FDC stores the 
values from the first ID Field it is able to read. If no proper ID Address Mark is found on the diskette, 
before the INDEX HOLE is encountered for the second time then the MA (Missing Address Mark) flag in 
Status Register 1 is set to a 1 (high), and if no data is found then the ND (No Data) flag is also set in Status 
Register 1 to a 1 (high). The command is then terminated with Bits 7 and 6 in Status Register 0 set to 0 
and 1 respectively. 

FORMAT A TRACK 

The Format Command allows an entire track to be formatted. After the INDEX HOLE is detected. Data is 
written on the Diskette; Gaps, Address Marks, ID Fields and Data Fields, all per the IBM System 34 (Double 
Density) or System 3740 (Single Density) Format are recorded. The particular format which will be written 
is controlled by the values programmed into N (number of bytes/sector), SC (sectors-cy Under), GPL (Gap 
Length), and D (Data Pattern) which are supplied by the processor during the Command Phase. The Data 
Field is filled with the Byte of data stored in D. The ID Field for each sector is supplied by the processor; 
that is, four data requests per sector are made by the FDC for C (Cylinder Number), H (Head Number), 

R (Sector Number) and N (Number of Bytes/Sector). This allows the diskette to be formatted with non- 
sequential sector numbers, if desired. 

After formatting each sector, the processor must send new values for C, H, R, and N to the /tPD765 for 
each sector on the track. The contents of the R register is incremented by one after each sector is 
formatted, thus, the R register contains a value of R 1 when it is read during the Result Phase. This 
incrementing and formatting continues for the whole cylinder until the FDC encounters the INDEX HOLE 
for the second time, whereupon it terminates the command. 

If a FAULT signal is received from the FDD at the end of a write operation, then the FDC sets the 
EC flag of St,atus Register 0 to a 1 (high), and terminates the command after setting bits 7 and 6 of Status 
Register 0 to 0 and 1 respectively. Also the loss of a READY signal at the beginning of a command 
execution phase causes bits 7 and 6 of Status Register 0 to be set to 0 and 1 respecitvely. 

Table 3 shows the relationship between N, SC, and GPL for various sector sizes: 


FUNCTIONAL 
DESCRIPTION OF 
COMMANDS (CONT.) 


FORMAT 

SECTOR SIZE 


SC 

GPL (T) 

GPL (S) 

REMARKS 


1 28 bytes/Sector 

00 

1A(16) 

.07 

1B(16) 

IBM Diskette 1 

FM Mode 

256 

01 

0F(16) 

0E(16) 

2A(16) 

IBM Diskette 2 


512 

02 

08 

iBHe) 

3A(16) 



1024 bytes/Sector 

03 

04 


- 


FM Mode 

2048 

04 

02 


- 



4096 

05 

01 


- 



256 

01 

1A(16) 

0E.(16) 

36(16) 

IBM Diskette 2D 


512 

02 

0F(16) 

1B(16) 

54(16) 


MFM Mode 

1024 

03 

08 

35(16) 

74(16) 

IBM Diskette 2D 

■ 

2048 

04 

04 


- 



4096 

05 

02 


- 




8192 

06 

01 


- 



Table 3 


Note: ® Suggested values of GPL in Read or Write Commands to avoid splice point between data field 
and ID field of contiguous sections. 

Suggested values of GPL in format command. 
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FUNCTIONAL 
DESCRIPTION OF 
COMMANDS (CONT.) 


SCAN COMMANDS 

The SCAN Commands allow data which is being read from the diskette to be compared against data which 
is being supplied from the main system (Processor in NON-DMA mode, and DMA Controller in DMA mode). 
The FDC compares the data on a byte-by-byte basis, and looks for a sector of data which meets the condi- 
tions of DpDD = Dprocessor. DfdD < Dprocessor^ or DpDD ^ Dprocessor- Ones complement arith- 
metic is used for comparison (FF = largest number, 00 = smallest number). After a whole sector of data 
is compared, if the conditions are not met, the sector number is incremented (R + STP -> R), and the scan 
operation is continued. The scan operation continues until one of the following conditions occur; the con- 
ditions for scan are met (equal, low, or high), the last sector on the track is reached (EOT), or the terminal 
count signal is received. 

If the conditions for scan are met then the FDC sets the SH (Scan Hit) flag of Status Register 2 to a 1 
(high), and terminates the Scan Command. If the conditions for scan are not met between the starting 
sector (as specified by R) and the last sector on the cylinder (EOT), then the FDC sets the SN (Scan Not 
Satisfied) flag of Status Register 2 to a 1 (high), and terminates the Scan Command. The receipt of a 
TERMINAL COUNT signal from the Processor or DMA Controller during the scan operation will cause the 
FDC to complete the comparison of the particular byte which is in process, and then to terminate the com- 
mand. Table 4 shows the status of bits SH and SN under various conditions of SCAN. 


COMMAND 

STATUS KtUiSTER 2 


BIT 2 = SN 

BIT 3 = SH 




0 

1 

DfDD ~ Uprocessor 

Scan Equal 

1 

0 

UfDD * Upi-Qcessor 


0 

1 

DfDD ~ PProcessor 

Scan Low or Equal 

0 

0 

DfDD ^ Dprocessor 


1 

0 

DfdD ^ Dprocessor 


0 

1 

DfDD ~ ^Processor 

Scan High or Equal 

0 

0 

DfdD ^ ^Processor 


1 

0 

DfDD ^ Dprocessor 


Table 4 


if the FDC encounters a Deleted Data Address Mark on one of the sectors (and SK = 0), then it regards the 
sector as the last sector on the cylinder, sets CM (Control Mark) flag of Status Register 2 to a 1 (high) and 
terminates the command. If SK = 1, the FDC skips the sector with the Deleted Address Mark, and reads 
the next sector. In the second case (SK =1), the FDC sets the CM (Control Mark) flag of Status Register 2 
to a 1 (high) in order to show that a Deleted Sector had been encountered. 

When either the STP (contiguous sectors = 01, or alternate sectors = 02 sectors are read) or the MT (Multi- 
Track) are programmed, it is necessary to remember that the last sector on the track must be read. For 
example, if STP = 02, MT = 0, the sectors are numbered sequentially 1 through 26, and we start the Scan 
Command at sector 21 ; the following will happen. Sectors 21, 23, and 25 will be read, then the next sector 
(26) will be skipped and the Index Hole will be encountered before the EOT value of 26 can be read. This 
will result in an abnormal termination of the command. If the EOT had been set at 25 or the scanning 
started at sector 20, then the Scan Command would be completed in a normal manner. 

During the Scan Command data is supplied by either the processor or DMA Controller for comparison 
against the data read from the diskette. In order to avoid having the OR (Over Run) flag set in Status 
Register 1, it is necessary to have the data available in less than 27 iis (FM Mode) or 13 jus (MFM Mode). If 
an Overrun occurs the FDC ends the command with bits 7 and 6 of Status Register 0 set to 0 and 1, 
respectively. 


SEEK 

The read/write head within the FDD is moved from track to track under control of the Seek Com- 
mand. The FDC compares the PCN (Present Cylinder Number) which is the current head position with the 
NCN (New Cylinder Number), and if there is a difference performs the following operation: 

PCN < NCN: Direction signal to FDD set to a 1 (high), and Step Pulses are issued. 

PCN > NCN: Direction signal to FDD set to a 0 (low), and Step Pulses are issued. 

The rate at which Step Pulses are issued is controlled by SRT (Stepping Rate Time) in the SPECIFY Com- 
mand. After each Step Pulse is issued NCN is compared against PCN, and when NCN = PCN, then the SE 
(Seek End) flag is set in Status Register 0 to a 1 (high), and the command is terminated. 

During the Command Phase of the Seek operation the FDC is in the FDC BUSY state, but during the 
Execution Phase it is in the NON BUSY state. While the FDC is in the NON BUSY state, another Seek 
Command may be issued, and in this manner parallel seek operations may be done on up to 4 Drives at 
once. 

If a FDD is in a NOT READY state at the beginning of the command execution phase or during the seek 
operation, then the NR (NOT READY) flag is set in Status Register 0 to a 1 (high), and the command is 
terminated after bits 7 and 6 of Status Register 0 are set to 0 and 1 respectively. 
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RECALIBRATE 

The function of this command is to retract the read/write head within the FDD to the Track 0 position. The 
FDC clears the contents-of the PCN counter, and checks the status of the Track 0 signed signal from the 
FDD. As long as the Track 0 signal is low, the Direction signal remains 1 (high) and Step Pulses are issued. 
When the Track 0 signal goes high, the SE (SEEK END) flag in Status Register 0 is set to a 1 (high) and the 
command is terminated. If the Track 0 signal is still low after 77 Step Pulse have been issued, the FDC sets 
the SE (SEEK END) and EC (EQUIPMENT CHECK) flags of Status Register 0 to both Is (highs), and 
terminates the command after bits 7 and 6 of Status Register 0 is set to 0 and 1 respectively. 

The ability to do overlap RECALIBRATE Commands to multiple FDDs and the loss of the READY signal, 
as described in the SEEK Command, also applies to the RECALIBRATE Command. 


FUNCTIONAL 
DESCRIPTION OF 
COMMANDS (CONT.) 


SENSE INTERRUPT STATUS 

An Interrupt signal is generated by the FDC for one of the following reasons: 

1. Upon entering the Result Phase of: 

a. Read Data Command 

b. Read a Cylinder Command 

c. Read ID Command 

d. Read Deleted Data Command 

e. Write Data Command 

f. Format a Cylinder Command 

g. Write Deleted Data Command 

h. Scan Commands 

2. Ready Line of FDD changes state 

3. End of Seek or Recalibrate Command 

4. During Execution Phase in the NON-DMA Mode 

Interrupts caused by reasons 1 and 4 above occur during normal command operations and are easily dis- 
cernible by the processor. However, interrupts caused by reasons 2 and 3 above may be uniquely identified 
with the aid of the Sense Interrupt Status Command. This command when issued resets the interrupt signal 
and via bits 5, 6, and 7 of Status Register 0 identifies the cause of the interrupt. 


SEEK END 

BIT 5 

INTERRUPT CODE 

CAUSE 

BIT 6 

BIT 7 

0 

1 

1 

Ready Line changed state, either polarity 

1 

0 

0 

Normal Termination of Seek or Recalibrate Command 

1 

1 

0 

Abnormal Termination of Seek or Recalibrate Command 


Table 5 


Neither the Seek or Recalibrate Command have a Result Phase. As a result it is mandatory to use the Sense 
Interrupt Status Command after these commands to effectively terminate them and to provide verification 
of where the head is positioned (PCN). 

SPECIFY 

The Specify Command sets the initial values for each of the three internal timers. The HUT (Head Unload 
Time) defines the time from the end of the Execution Phase of one of the Read/Write Commands to the 
head unload state. This timer is programmable from 0 to 240 ms in increments of 16 ms (00 = 0 ms, 01 = 

16 ms, 02 = 32 ms, etc.). The SRT (Step Rate Time) defines the time interval between adjacent step 
pulses. This timer is programmable from 1 to 16 ms in increments of 1 ms (01 = 1 ms, 02 = 2 ms, 03 = 3 ms, 
etc.). The HLT (Head Load Time) defines the time between when the Head Load signal goes high and when 
the Read/Write operation starts. This timer is programmable from 2 to 256 ms in increments of 2 ms 
(00 = 2 ms, 01 = 4 ms, 02 = 6 ms, etc.). 

The time intervals mentioned above are a direct function of the clock (CLK on pin 19). Times indicated 
above are for an 8 MHz clock, if the clock was reduced to 4 MHz (mini-floppy application) then all time 
intervals are increased by a factor of 2. 

The choice of DMA or NON-DMA operation is made by the ND (NON-DMA) bit. When this bit is high 
(ND = 1) the NON-DMA mode is selected, and when ND = 0 the DMA mode is selected. 

SENSE DRIVE STATUS 

This command may be used by the processor vvhenever it wishes to obtain the status of the FDDs. 

INVALID 

If an invalid command is sent to the FDC (a command not defined above), then the FDC will terminate the 
command after bits 7 and 6 of Status Register 0 are set to 1 and 0 respectively. A Sense Interrupt Status 
Command must be sent after Seek or Recalibrate Commands, otherwise the FDC will consider the next 
command to be an Invalid Command. 

In some applications the user may wish to use this command as a No-Op command, to place the FDC in a 
standby or no operation state. 
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STATUS REGISTER 
IDENTIFICATION 


BIT 1 

DESCRIPTION 

NO. 

NAME 1 

SYMBOL 1 

STATUS REGISTER 0 

D? 

Interrupt 

Code 

IC 

Dy = 0 and D0 = 0 

Normal Termination of Command, (NT). Com- 
mand was completed and properly executed. 

De 



Dy = 0 and D6 = 1 

Abnormal Termination of Command, (AT). 
Execution of Command was started, but was not 
successfully completed. 




Dy = 1 and 00 = 0 

Invalid Command issue, (IC). Command which 
was issued was never started. 




Dy = 1 and D0 = 1 

Abnormal Termination because during command 
execution the ready signal from FDD changed 
state. 

D5 

Seek End 

SE 

When the FDC completes the SEEK Command, 
this flag is set to 1 (high). 

D4 

Equipment 

Check 

EC 

If a fault Signal is received from the FDD, or if 
the Track 0 Signal fails to occur after 11 Step 
Pulses (Recalibrate Command) then this flag is 
set. 

D3 

: 

Not Ready 

NR 

When the FDD is in the not-ready state and a 
read or write command is issued, this flag is set. 

If a read or write command is issued to Side 1 of 
a single sided drive, then this flag is set. 

□2 

Head 

Address 

HD 

This flag is used to indicate the state of the head 
at Interrupt. 

Dl 

Unit Select 0 

USO 

These flags are used to indicate a Drive Unit 

Do 

Unit Select 1 

US 1 

Number at Interrupt 

STATUS REGISTER 1 

D7 

End of 
Cylinder 

EN 

When the FDC tries to access a Sector beyond 
the final Sector of a Cylinder, this flag is set. 

D6 



Not used. This bit is always 0 (low). 

D5 

Data Error 

DE 

When the FDC detects a CRC error in either the 

ID field or the data field, this flag is set. 

□4 

Over Run 

OR 

If the FDC is not serviced by the main-systems 
during data transfers, within a certain time 
interval, this flag is set. 

□3 



Not used. This bit always 0 (low). 

□2 

No Data 

ND 

During execution of READ DATA, WRITE 
DELETED DATA or SCAN Command, if the 

FDC cannot find the Sector specified in the IDR 
Register, this flag is set. 




During executing the READ ID Command, if 
the FDC cannot read the ID field without an 
error, then this flag is set. 




During the execution of the READ A Cylinder 
Command, if the starting sector cannot be 
found, then this flag is set. 


2162 


©IC MASTER 1979 



/1PD765 


BIT 

DESCRIPTION 

1 NO. 

1 NAME 

SYMBOL 

STATUS REGISTER 1 (CONT.) 

Di 

Not 

Writable 

NW 

During execution of WRITE DATA, WRITE 
DELETED DATA or Format A Cylinder Com- 
mand, if the FDC detects a write protect signal 
from the FDD, then this flag is set. 

Do 

Missing 

Address 

Mark 

MA 

If the FDC cannot detect the ID Address Mark 
after encountering the index hold twice, then 
this flag is set. 

If the FDC cannot detect the Data Address Mark 
or Deleted Data Address Mark, this flag is set. 

Also at the same time, the MD (Missing Address 
Mark in Data Field) of Status Register 2 is set. 

STATUS register 2 

□7 



Not used. This bit is always 0 (low). 

De 

Control 

Mark 

CM 

During executing the READ DATA or SCAN 
Command, if the FDC encounters a Sector vyhich 
contains a Deleted Data Address Mark, this 
flag is set. 

D5 

Data Error in 

Data Field 

DD 

If the FDC detects a CRC error in the data field 
then this flag is set. 

□4 

Wrong 

Cylinder 

WC 

This bit is related with the ND bit, and when the 
contents of C on the medium is different from 
that stored in the IDR, this flag is set. 

DS 

Scan Equal 

Hit 

SH 

During execution, the SCAN Command, if the 
condition of "equal" is satisfied, this flag is set. 

□2 

Scan Not 

Satisfied 

SN 

During executing the SCAN Command, if the 

FDC cannot find a Sector on the cylinder which 
meets the condition, then this flag is set. 

1 

Bad 

Cylinder 

BC 

This bit is related with the ND bit, and when the 
content of C on the medium is different from 
that stored in the IDR and the^content of C is 

FF, then this flag is set. 

Do 

Missing 
Address Mark 

in Data Field 

MD 

When data is read frorh the medium, if the FDC 
cannot find a Data Address Mark or Deleted 

Data Address Mark, then this flag is set. 

STATUS REGISTER 3 

D? 

Fault 

FT 

This bit is used to indicate the status of the 

Fault signal from the FDD. 

De 

Write 

Protected 

WP 

This bit is used to indicate the status of the 

Write Protected signal from the FDD. 

D5 

Ready 

RY 

This bit is used to indicate the status of the 

Ready signal from the FDD. 

D4 

Track 0 

TO 

This bit is used to indicate the status of the 

Track 0 signal from the FDD. 

D3 

Two Side 

TS 

This bit is used to indicate the status of the 

Two Side signal from the FDD. 

D2 

Head Address 

HD 

This bit is used to indicate the status of Side 

Select signal to the FDD. 

Dl 

Unit Select 1 

US 1 

This bit is used to indicate the status of the Unit 
Select 1 signal to the FDD. 

Do 

Unit Select 0 

USO 



This bit is used to indicate the status of the Unit 
Select 0 signal to the FDD. 


STATUS REGISTER 
IDENTIFICATION (CONT.) 






O 

m 
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NEC Microcomputers, Inc. hfEC 

zi.PD8155 

/UPD8156 

2048 BIT STATIC MOS RAM WITH 
I/O PORTS AND TIMER 


DESCR iPTION The )liPD 8155 and //PD8156 are jLiPD8085A family components having 256 X 8 Static 
RAM, 3 programmable I/O ports and a programmable timer. They directly interface 
• to the multiplexed /liPD 8085A bus with no external logic. The juPD81 55 has an active 
low chip enable while the /LtPD8156 is active high, 

FEATURES • 256 X 8-Bit Static RAM 

• Two Programmable 8-Bit I/O Ports 

• One Programmable 6-Bit I/O Port 

• Single Power Supplies: +5 Volt 

• Directly Interfaces to the /iPD8085A 

• Available in 40 Pin Plastic Packages 
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/iPD81 55/81 56 


The /XPD8155 and /LtPD8156 contain 2048 bits of Static RAM organized as 256 X 8. FUNCTIONAL 

The 256 word memory location may be selected anywhere within the 64K memory DESCRIPTION 

space by using combinations of the upper 8 bits of address from the aiPD 8085A as a 
chip select. 

The two general purpose 8-blt ports (PA and PB) may be programmed for input or 
output either in interrupt or status mode. The single 6-bit port (PC) may be used as 
control for PA and PB or general purpose input or output port. The /iPD81 55 and 
/LtPD8156 are programmed for their system personalities by writing into their 
Command/Status Registers (C/S) upon system initialization. 

The timer is a single 14-bit down counter which is programmable for 4 modes of oper- 
ation; see Timer Section. 


Vcc (+5V) 


AD^ - ADq 


lO/M 

CE 

ALE 


WR 

RESET 


TIMER IN 



Vss(ov) 


PA 


7 



PB 


7 


- PB 


0 




TIMER OUT 


BLOCK 

DIAGRAM 


Operating Temperature O^C to +70'^C 

Storage Temperature (Plastic Package) -40°C to +125°C 

Voltage on Any Pin -0.3 to +7 Volts® 

Power Dissipation 1.5 W 


ABSOLUTE MAXIMUM 
RATINGS* 


Note; 0 With Respect to Ground. 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*T3=25°C 



<D 

3 

Q. 

E 

o 

o 

-Otr 

o 


o 
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NEC Microcomputer 


/iPD81 55/81 56 


PIN IDENTIFICATION 



PIN 


NO. 

SYMBOL 

NAME 

FUNCTION 

1, 2, 5 

39, 38, 37 

PC3, PC4, PC5 
PC2, PCi, PCo 

Port C 

Used as control for PA and 

PB or as a 6-bit general 
purpose port 

3 

TIMER IN 

Timer Clock In 

Clock input to the 14-bit 
binary down counter 

4 

RESET 

Reset In 

From juPD8085A system reset 
to set PA, PB, PC to the input 
mode 

6 

TIMER OUT 

Timer Counter Output 

The output of the timer 
function 

7 

lO/M 

I/O or Memory 
Indicator 

Selects whether operation to 
and from the chip is directed 
to the internal RAM or to 

I/O ports 

8 

CE/CE 

Chip Enable 

Chip Enable Input. Active 
low for juPD81 55 and 
active high forjuPD8156 

9 

RD 

Read Strobe 

Causes Data Read 

10 

Wr 

Write Strobe 

Causes Data Write 

11 

ALE 

Address Low Enable 

Latches low order address 

in when valid 

12-19 

ADq — ADy 

Low Address/Data 

3-State address/data bus 
to interface directly to 
jLfPD8085A ’ 

20 

vss 

Ground 

-Ground Reference 

21-28 

< 

Ql 

1 

o 

< 

Q. 

Port A 

General Purpose I/O Port 

29-36 

PBo-PBy 

Port B 

General Purpose I/O Port 

40 

Vcc 

5 Volt Input 

Power Supply 



DC CHARACTERISTICS Tg = O^C to +70°C; Vcc = 5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input Low Voltage 

V|L 

-0.5 


0.8 

V 


Input High Voltage 

V|H 

2.0 


Vcc+0.5 

V 


Output Low Voltage 

VOL 



0.45 

V 

Iql ~ 2 mA 

Output High Voltage 

VOH 

2.4 



V 

lOH = 400 juA 

Input Leakage 

l|L 



±10 

juA 

V|N = Vcc to OV 

Output Leakage Current 

«LO 



±10 

ma 

0.45V < VquT 
< Vcc 

Vcc Supply Current 

icc 



180 

■ 

mA 


Chip 

Enable 

Leakage 

/LtPD81 55 

I|L(CE) 



+100 

juA 

V|N = Vcc to OV 

juPD81^ 

I|L(CE) 



-100 

juA 
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^PD81 55/81 56 


Ta = 0»Cto.70=C;Vcc=5VtS5<. AC CH A R ACTE R 1ST I CS 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Address to Latch Set Up Time 

TAL 

50 




ns 

150 pF Load 

Address Hold Time after Latch 

'LA 

80 



ns 

Latch to READ/WRITE Control 

‘LC 

100 



ns 

Valid Data Out Delay from READ Control 

‘RD 



170 

ns 

Address Stable to Data Out Valid 

*AD 



400 

ns 

Latch Enable Width 

'LL 

100 



ns 

Data Bus Float Aftw READ 

'RDF 

0 


100 

ns 

READ/WRITE Control to Latch Enable 

'CL 

20 



ns 

READ/WRITE Control Width 

'CC 

250 



ns 

Data In to WRITE Set Up Time 

'DW 

150 



ns 

Data In Hold Time After WRITE 

'WD 

0 



ns 

Recovery Time Between Controls 

'RV 

300 



ns 

WRITE to Port Output 

'WP 



400 

ns 

Port Input Setup Time 

'PR 

70 



ns 

Port Input Hold Time 

'RP 

50 



ns 

Strobe to Buffer Full 

'SBF 



400 

ns 

^Strobe Width 

'SS 

200 



ns 

READ to Buffer Empty 

'RBE 



400 

ns 

Strobe to INTR On 

'SI 



400 

ns 

READ to INTR Off 

'RDI 



400 

ns 

Port Setup Time to Strobe Strobe 

'PSS 

50 



ns 

Port Hold Time After Strobe 

'PHS 

120 



ns 

Strobe to Buffer Empty 

'SBE 



400 

ns 

WRITE to Buffer Full 

'WBF 



400 

ns 

WRITE to INTR Off i t wi 



400 

ns 

TIMER-IN to TIMER-OUT Low | tjL 



400 

ns 

TIMER-IN to TIMER-OUT High i tJH 



400 j ns 

Data Bus Enable from READ Control ^ ^RDE 

10 


I 


TIMING WAVEFORMS 





O 

LU 
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/i,PD81 55/81 56 


TIMING WAVEFORMS 
(CONT.) 


STROBED INPUT MODE 



STROBED OUTPUT MODE 



BASIC INPUT MODE 



DATA BUS 



DC 


BASIC OUTPUT MODE 


wR \ a 

r 'wp 


1 

1 m m 

DATA BUS X y 



OUTPUT X 

^ 


TIMER OUTPUT 

RELOAD 
COUNTER — 

FROM CUR 

2 I 1 I 0 I 3 I 2 



LOAD 
COUNTER 
FROM CLR — ^ 

COUNT 1^0 I 3 


'CYC 

'RISE S' 'FALL 
'1 
'2 
'TL 
'TH 


COUNTDOWN FROM 3 TO 0 
320 ns MIN. 

30 ns MAX. 

80 ns MIN. 

120 ns MIN. 

TIMER-IN TO TIMER-OUT LOW (TO BE DEFINED). 
TIMER-IN TO TIMER-OUT HIGH (TO BE DEFINED). 
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/iPD81 55/81 56 


The Command Status Register is an 8-bit register which must be programmed before COMMAND STATUS 

the /uPDSl 55/81 56 may perform any useful functions. Its purpose is to define the REG ISTE R 

mode of operation for the three ports and the timer. Programming of the device may 

be accomplished by writing to I/O address XXXXXOOO (X denotes don't care) with a 

specific bit pattern. Reading of the Command Status Register can be accomplished by 

performing an I/O read operation at address XXXXXOOO. The pattern returned will 

be a 7-bit status report of PA, PB and the Timer. The bit patterns for the Command 

Status Register are defined as follows: 

COMMAND STATUS WRITE 


TM2 

TM1 

lEB 

lEA 

PC2 

PCi 

PB 

PA 


where: 


TM2-TM1 

Define Timer Mode 

lEB 

Enable Port B Interrupt 

lEA 

Enable Port A Interrupt 

PC 2 -PC 1 

Define Port C Mode 

PB/PA . 

Define Port B/A as In or Out ® 


The Timer mode of operation is programmed as follows during command status write: 


TM2 

TM1 

TIMER MODE 

0 

0 

Don't Affect Timer Operation 

0 

1 

Stop Timer Counting 

1 

0 

Stop Counting after TC 

1 

1 

Start Timer Operation 


Interrupt enable status is programmed as follows: 


lEB/lEA 

INTERRUPT ENABLE PORT B/A 

0 . 

No 

1 

Yes 


Port C may be placed in four possible modes of operation as outlined below. The modes 
are selected during command status write as follows: 


PC2 

PCi 

PORT C MODE 

0 

0 

ALT 1 

0 

1 

ALTS 

1 

0 

ALT 4 

1 

1 

ALT 2 


The function of each pin of port C in the four possible modes is outlined as follows: 


PIN 

ALT 1 

ALT 2 

ALTS® 

ALT4 @ 

PCO 

IN 

OUT 

A INTR 

A INTR 

PCI 

IN 

OUT 

A BF 

ABF 

PC2 

IN 

OUT 

A STB 

ASTB 

PCS 

IN 

OUT 

OUT 

B INTR 

PC4 

IN 

OUT 

OUT 

B BF 

PC5 

IN 

OUT 

OUT 

BSTB 


Notes; ® PB/PA Sets Port B/A Mode: 0 = Input; 1 = Output 


® In ALT 3 and ALT 4 mode the control signals are initialized as follows: 


CONTROL INPUT 

STB (Input Strobe) Input Control 

INTR (Interrupt Request) Low 

BF (Buffer Full) Low 


OUTPUT 

Input Control 

High 

Low 



o 

LJJ 

z 
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/i.PD8155/8156 


■!-» 

3 

Q. 

E 

o 

o 

o 

o 

O 

LU 

z 


COMMAND STATUS 
REGISTER (CONT.) 


COMMAND STATUS READ 



Tl 

INTE 

B 

INTR 

INTE 

A 

INTR 


B 

BF 

B 

A 

BF 

A 


Where the function of each bit is as follows: 


Tl 

Defines a Timer Interrupt. Latched high at TC and 
reset after reading the CS register or starting a new 
count. 

INTE B/A 

Defines If Port B/A Interrupt is Enabled. 

High = enabled. 

B/A BF 

Defines If Port B/A Buffer is Full- input Mode or 
Empty-Output Mode. High = active. 

INTR B/A 

Port B/A Interrupt Request. High = active. 


The programming address summary for the status, ports, and timer are as follows: 


I/O Address 

Number of Bits 

Function 

XXXXXOOO 

8 

Command Status 

XXXXX001 

8 

PA 

XXXXXOlO 

8 

PB 

XXXXX011 

6 

PC 

XXXXX100 

8 

Timer- Low 

XXXXX101 

8 

Timer-High 


TIMER The Internal Timer is a 14-bit binary down counter capable of operating in 4 modes. Its 
desired mode of operation is programmable at any time during operation. Any TTL 
clock meeting timer in requirements (See AC Characteristics) may be used as a time 
base and fed to the timer input. The timer output may be looped around and cause an 
interrupt or used as I/O control. The operational modes are defined as follows and 
programmed along with the 6 high bits of timer data. 


M2 

Ml 

Operation ] 

0 

0 

High at Start, Low During Second Half of Count 

0 

1 

Square Wave 

(Period = Count Length, Auto Reload at TC) 

1 

0 

Single Pulse at TC 

1 

1 

Single Pulse at TC with Auto Reload 


Programming the timer requires two words to be written to the )uPD81 55/81 56 at I/O 
address XXXXX100 and XXXXX101 for the low and high order bytes respectively. 
Valid count length must be between 2 \-\ and SFFFh- The bit assignments for the high 
and low programming words are as follows: 


Word 

High Byte 

Low Byte 


Bit Pattern 


M2 

Ml 

T13 

T12 

Til 

T10 

T9 

T8 


T7 

T6 j T5 j T4 

T3 

T2 

Tl 

TO 


I/O Address 
XXXXX101 

XXXXX100 


The control of the timer is performed by TM2 and TM1 of the Command Status Word. 
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/LtPD8155/8156 



Plastic 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 ± 0.1 

0.10+0.004 

D 

0.510.1 

0.019 ± 0.004 

E 

48.26 

1.9 

F 

1.2 MIN 

0.047 MIN 

G 

2.54 MIN 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 

I 

5.22 MAX 

0.206 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.600 

L 

13.2 

0.520 

M 

+ 0.1 

0.25 

- 0.05 

+ 0.004 

0.010 

- 0.002 


PACKAGE OUTLINE 

MPD8155C 

iLiPD8156C 




O 

LU 

Zfit 
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NEC Microcomputers, Inc. 


SEC 

/iPB8212 


EIGHT-BIT INPUT/OUTPUT PORT 


DESCRIPTION The ^PB8212 input/output port consists of an 8-bit latch with three-state output 

buffers along with control and device selection logic. Also included is a service request 
flip-flop for the control and generation of interrupts to the microprocessor. 

The device is multimode in nature and can be used to implement latches, gated buffers 
or multiplexers. Thus, ail of the principal peripheral and input/output functions of a 
microcomputer system can be implemented with this device. 


FEATURES • Fully Parallel 8-Bit Data Register and Buffer 

• Service Request Flip-Flop for Interrupt Generation 

• Low Input Load Current — 0.25 mA Max. 

• Three State Outputs 

• Outputs Sink 15 mA 

• 3.65V Output High Voltage for Direct Interface to 8080A Processor 

• Asynchronous Register Clear 

• Replaces Buffers, Latches and Multiplexers in Microcomputer Systems 

• Reduces System Package Count 

• Available in 24-pin Plastic and Cerdip Packages 
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^PB8212 

Data Latch FUNCTIONAL DESCRIPTION 

The 8 flip-flops that compose the data latch are of a "D" type design. The output (Q) 
of the flip-flop follows the data input (D) while the clock input (C) is high. Latching 
occurs when the clock (C) returns low. 

The data latch is cleared by an asynchronous reset input (CLR). 

(Note; Clock (C) Overrides Reset (CLR).) 


Output Buffer 

The output of the data latch (Q) are connected to three-state, non-inverting output 
buffers. These buffers have a common control line (EN); enabling the buffer to trans- 
mit the data from the outputs of the data latch (Q) or disabling the buffer, forcing the 
output into a high impedance state (three-state). 

This high-impedance state allows the designer to connect the /uPB8212 directly to the 
microprocessor bi-directional data bus. 

Control Logic 

The /tPB8212 has four control inputs: DS-), DS 2 , MD and STB. These inputs are 
employed to control device selection, data latching, output buffer state and the 
service request flip-flop. 

OS'], DS 2 (Device Select) 

These two inputs are employed for device selection. When DS-| is low and DS 2 is high 
(DSi • DS 2 ) the device is selected. In the selected state the output buffer is enabled and 
the service request flip-flop (SR) is asynchronously set. 

Service Request Flip-Flop (SR) 

The (SR) flip-flop is employed to generate and control interrupts in microcomputer 
systems. It is asynchronously set by the CLR input (active low). When the (SR) flip- 
flop is set it is in the non-interrupting state. 

The output (Q) of the (SR) flip-flop is connected to an inverting input of a "NOR” 
gate. The other input of the "NOR” gate is non-inverting and is connected to the 
device selection logic (DS-| • DS 2 ). The output of the "NOR” gate (INT) is active 
low (interrupting state) for connection to active low input priority generating circuits. 

MD (Mode) 

This input is employed to control the state of the output buffer and to determine the 
source of the clock input (C) to the data latch. 

When MD is in the output mode (high) the output buffers are enabled and the source 
of clock (C) to the data latch is from the device selection logic (DS-] • DS 2 ). 

When MD is in the input mode (low) the output buffer state is determined by the 
device selection logic (DS-) • DS 2 ) and the source of clock (C) to the data latch is 
the STB (Strobe) input.. 

STB (Strobe) 

STB is employed as the clock (C) to the data latch for the input mode (MD = 0) and 
to synchronously reset the service request flip-flop (SR). 

Note that the SR flip-flop triggers on the negative edge of STB which overrides CLR. 

Operating Temperature 0°Cto-t'70 C ABSOLUTE MAXIMUM 

Storage Temperature — 65°C to -l■150°C RATINGS* 

All Output or Supply Voltages . • —0.5 to -i-7 Volts 

All Input Voltages -1.0 to +5.5 Volts 

Output Currents 125 mA 

COMMENT: Stress above those listed under “Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. *Ta = 25°C 



2173 


®IC MASTER 1979 


BLOCK DIAGRAM 


SERVICE REQUEST FF 



/iPB8212 


STB 


MD 


(DSi • DS2) 


DATA OUT 
EQUALS 


0 Three-State 


1 

0 

0 

Three-State 

0 

1 

0 

Data Latch 

1 

1 

0 

Data Latch 

o 

Di 

1 

Data Latch 

1 

Di 

1 

Data In 

0 

1 

1 

Data In 

mm 

1 

1 

Data In 



(DSi • DS2) 


03 ^ 


0 

0 

0 


1 

0 

1 

0 

n 

0 

1 

0 

0 

1^1 

ticMl 

1 


0 

1 

1 

1 

0 

ra 

0 

0 

1 

1 

0 

n 

El 

1 

1 

X. 

0 

El 


Notes: ® CLR resets data latch sets SR flip-flop. (No effect on output buffer) 
(2) Internal SR flip-flop 
(2) Previous data remains 


DC CHARACTERISTICS Ta = 0”C to 70“C; vcc = +5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Load Current ACK, DS 2 , 
CR, Dll — Dig Inputs 

If 


-0.14 

-0.25 

mA 

Vf = 0.45V 

Input Load Current MD Input 

If 


-0.25 

-0.75 

mA 

Vf = 0.45V 

Input Load Current D§i Input 

If 


-0.26 

-1.0 

mA 

Vf = 0.45V 

Input Leakage Current ACK, 

DS, CR, Dll — Dig Inputs 

Ir 



10 

HA 

Vr = 5.25V 

Input Leakage Current MD 

Input 

Ir 



30 

pA 

Vr = 5.25V 

Input Leakage Current DSi 

Input 

Ir 



40 

pA 

Vr = 5.25V 

Input Forward Voltage Clamp 

vc 


-0.85 

-1.3 

V 

IC = -5 mA 

Input "Low" Voltage 

V|L 



0.85 

V 


Input "High" Voltage 

V|H 

2.0 



V 


Output "Low" Voltage 

VOL 


0.26 

0.45 

V 

lOL “ 15 mA 

Output "High" Voltage 

VOH 

3.65 

4.0 


V 

lOH = -1 mA 

Short Circuit Output Current 

isc 

-15 

-38 - 

-75 

mA 

> 

0 

II 

6 

> 

Output Leakage Current High 
Impedance State 

lO 



20 

pA 

Vo = 0.45V/5.25V 

Power Supply Current 

icc 


103 

130 

mA 
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/tiPB8212 

Ta = 0°c to -H70°C; Vcc = +5V ± 5% AC CHARACTERISTICS 


Notes; (T) Ri = 30012/1 0K^2; R2 = 60012/1 K12 
(2) Ri =30012; R2 = 60012 


PARAMETER 

SYMBOL 

MIN 

|typ 

MAX 

UNIT 

TEST CONDITIONS 

Pulse Width 

tpw 

30 



ns 

Input Pulse 

Data To Output Delay 

tpd 


20 

30 

ns 

Amplitude = 2.5V 

Write Enable To Output Delay 

Iwe 



40 

ns 

Input Rise and Fall 

Data Setup Time 

Iset 

15 



ns 

Times = 5 ns 

Data Hold Time 

th 

20 



ns 

Between IV and 2V 

Reset to Output Delay 

tr 



40 

ns 

Measurement made 

Set To Output Delay 

ts 



30 

ns 

at 1 .5V with 1 5 m A 

Output Enable/Disable Time 

te/td 



45 

ns 

duel *3U pi 

Clear To Output Delay 

tc 



55 

ns 

(2) 


Vcc 



TEST CIRCUIT 


Note: ® Including Jig and Probe Capacitance 
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CAPACITANCE 0 


/iPB8212 

Ta = 25°C; Vcc = +5V; Vfi IAS = 2.5V; f = 1 MHz 




LIMITS 



PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

TEST CONDITIONS 

Input Capacitance 

C|N 


7 

12 

pF 

DSi, MD 

Input Capacitance 

C|N 


4 

9 

pF 

DS2,CLR,STB, Dh -DIs 

Output Capacitance 

Gout 


6 

12 

pF 

00 

O 

Q 

1 

O 

Q 


Note: 0 This parameter is periodically sampled and not 100% tested 


TYPICAL CHARACTERISTICS 



INPUT VOLTAGE (V) 


OUTPUT CURRENT VS. 



OUTPUT "LOW" voltage IV) 


(D 

D 

Q. 

E 

o 

o 

o 

1- 

o 

O 

LU 


OUTPUT CURRENT VS. 



OUTPUT "HIGH" VOLTAGE (V) 


DATA TO OUTPUT DELAY 
VS. TEMPERATURE 


Vcc’-^s 

ov 












4+ 
















— 




h-T„ 













♦25 +50 +75 

TEMPERATURE (“Cl 


DATA TO OUTPUT DELAY 



LOAD CAPACITANCE (pF) 



-25 0 +25 +50 +75 +100 

TEMPERATURE (“Cl 
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A 




PACKAGE OUTLINE 
JUPB8212C/D 


/iPB8212C (Plastic) 


ITEM 

MILLIMETERS 

INCHES 

A 

33 MAX 

1.3 MAX 

B 

2.53 

0.1 

C 

2.54 

0.1 

D 

o 

p 

0.02 ± 0.004 

E 

27.94 

1.1 

F 

1.5 

0.059 

G 

2.54 MIN 

0.1 MIN 

H 

0.5 MIN 

0.02 MIN 

I 

5.22 MAX 

0.205 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.6 

L 

13.2 

0.52 

M 

+0.10 

0.25 

-0.05 

+0.004 

0.01 

-0.0019 



ITEM 

MILLIMETERS 

INCHES 

A 

33.5 MAX. 

1.32 MAX. 

B 

2.78 

0.11 

C 

2.54 

0.1 

D 

0.46 

0.018 

E 

27.94 

1.1 

F 

1.5 

0.059 

G 

2.54 MIN. 

0.1 MIN. 

H 

0.5 MIN. 

0.019 MIN. 

I 

4.58 MAX. 

0.181 MAX. 

J 

5.08 MAX. 

0.2 MAX. 

K 

15.24 

0.6 

L 

13.5 

0.53 

M 

-0.05 

+0.004 

°‘°Lo.o02 
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PRIORITY INTERRUPT CONTROLLER 


DESCRIPTION The /liPB 8214 is an eight-level priority interrupt controller. Designed to simplify 

interrupt driven microcomputer systems, the/iPB8214 requires a single +5V power 
supply and is packaged in a 24 pin plastic Dual-in-line package. 

The /liPB 8214 accepts up to eight interrupts, determines which has the highest priority 
and then compares that priority with a software created current status register. If the 
incoming requires is of a higher priority than the interrupt currently being serviced, an 
interrupt request to the processor is generated. Vector information that identifies the 
interrupting device is also generated. 

The interrupt structure of the microcomputer system can be expanded beyond eight 
interrupt levels by cascading /iPB8214s. The iuPB8214's interrupt and vector informa- 
tion outputs are open collector and control signals are provided to simplify expansion 
of the interrupt structure. 

FEATURES • Eight Priority Levels 

• Current Status Register and Priority Comparator 

• Easily Expanded Interrupt Structure 

• Single -i-B Volt Supply 


SEC 

/XPB8214 



2178 


PIN NAMES 


Inputs: 

Rq 

Request Levels (Ry Highest Priority) 

Bq- 

Current Status 

SGS 

Status Group Select 

ECS' 

Enable Current Status 

INTE 

Interrupt Enable 

CLK 

Clock (lIMT F-F) 

ELR 

Enable Level Read 

ETLG 

Enable This Level Group 

Outputs: 

Aq-A2 

Request Levels Open 

Fnt 

Interrupt (Act. Low) Collector 

ENLG 

Enable Next Level Group 
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BLOCK DIAGRAM 


General 

The /iPB8214 is an LSI device designed to simplify the circuitry required to 
implement an interrupt driven microcomputer system. Up to eight interrupting 
devices can be connected to a/nPB8214, which will assign priority to incoming 
interrupt requests and accept the highest. It will also compare the priority of the 
highest incoming request with the priority of the interrupt being serviced. If the 
serviced interrupt has a higher priority, the incoming request will not be accepted 

A system with more than eight interrupting devices can be implemented by inter- 
connecting additional /liPB8214s. In order to facilitate this expansion, control 
signals are provided for cascading the controllers so that there is a priority estab- 
lished among the controllers. In addition, the interrupt and vector information 
outputs are open collector. 

Priority Encoder and Request Latch 

The priority encoder portion of the /xPB82l4 accepts up to eight active low 
interrupt requests (Rq— R y). The circuit assigns priority to the incoming requests, 
with Ry having the highest priority and Rq the lowest. If two or more requests 
occur simultaneously, the aiPB 8214 accepts the one having the highest priority. 

Once an incoming interrupt request is accepted, it is stored by the request latch and 
a three-bit code is output. As shown in the following table, the outputs, (Aq— A 2 ) 
are the complement of the request level (modulo 8) and directly correspond to the 
bit pattern required to generate the one byte RESTART (RST) instructions 
recognized by an 8080A. Simultaneously with the Aq— A 2 outputs, a system 
interrupt request (I NT) is output by the /mPB 8214. It should be noted that incoming 
interrupt requests that are not accepted are not latched and must remain as an 
input to the /uPB8214 in order to be serviced. 


FUNCTIONAL 

DESCRIPTION 



O 

LU 

Z 
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/IPB8214 


FUNCTIONAL 

DESCRIPTION 

(CONT.) 


RESTART GENERATION TABLE 


PRIORITY 

REQUEST 

RST 

D? De *^5 *^4 ^2 Dg 

1 

1 

A2 

Ai 

^0 

1 

1 

1 

LOWEST 

!' 

i 

' 

HIGHEST 

Rq 

7 

1 

1 

1 

1 

1 

1 

1 

T 

Ri ! 6 

1 

1 

1 

1 

0 

1 

1 

1 

^ i 5 

1 

1 

1 

0 

1 

1 

1 

1 


4 

1 

1 

1 

0 

0 

1 

1 

1 

R4 

3 

1 

1 

0 

1 

1 

1 

1 

1 

R5 

2 

1 

1 

0 

1 

0 

1 

1 

1 

1 

Re 

1 

1 

1 

0 

0 

1 

1 

1 

1 

R? 

0* 

1 

1 

0 

0 

0 

1 

1 

1 


'CAUTION: 


RST 0 will vector the program counter to location 0 (zero) and 
invoke the same routine as the "RESET" input to 8080A. 



Current Status Register 

The current status register is designed to prevent an incoming interrupt request from 
overriding the servicing of an interrupt with higher priority. Via software, the priority 
level of the interrupt being serviced by the microprocessor is written into the current 
status register on Bq— 82. The bit pattern written should be the complement of the 
interrupt level. 

The interrupt level currently being serviced is written into the current status register 
by driving ECS (Enable Current Status) low. The /xPB8214 will only accept interrupts 
with a higher priority than the value contained by the current status register. Note 
that the programmer is free to use the current status register for other than as above. 
Other levels may be written into it. The comparison may be completely disabled by 
driving SGS (Status Group Select) low when ECS is driven low. This will cause the 
/iPB8214 to accept incoming interrupts only on the basis of their priority to each 
other. 

Priority Comparator 

The priority comparator circuitry compares the level of the interrupt accepted by the 
priority encoder and request latch with the contents of the current status register. 

If the incoming request has a priority level higher than that of the current status 
register, the I NT output is enabled. Note that this comparison can be disabled by 
loading the current status register with SGS=0. 

Expansion Control Signals 

A microcomputer design may often require more than eight different interrupts. The 
AiPB 8214 is designed so that interrupt system expansion is easily performed via the 
use of three signals: ETLG (Enable This Level Group); ENLG (Enable Next Level 
Group); and ELR (Enable Level Read). A high input to ETLG indicates that the 
/iPB8214 may accept an interrupt. In a typical system, the ENLG output from one 
MPB8214 is connected to the ETLG input of another jLtPB8214, etc. The ETLG of 
the /iPB8214 with the highest priority is tied high. This configuration sets up 
priority among the cascaded /iPB8214's. The ENLG output will be high for any 
device that does not have an interrupt pending, thereby allowing a device with lower 
priority to accept interrupts. The ELR input is basically a chip enable and allows 
hardware or software to selectively disable/enable individual iuPB8-214's. A low on 
the ELR input enables the device. 
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interrupt Control Circuitry 

The iLiPB8214 contains two flip-flops and several gates which determine whether an 
accepted interrupt request to the jLiPB8214 will generate a system interrupt to the 
8080A. A condition gate drives the D input of the interrupt flip-flop whenever an 
interrupt request has been completely accepted. This required that: the ETLG 
(Enable This Level Group) and INTE (Interrupt Enable) inputs to theiuPB82l4 are 
high; the ELR input is low; the incoming request must be of a higher priority than 
the contents of the current status register; and the jliPB 8214 must have been enabled 
to accept interrupt requests by the clearing of the interrupt disable flip-flop. 

Once the condition gate drives the D input of the interrupt flip-flop high , a sy stem 
interrupt (I NT) to the 8080A is generated on the next rising edge of the CLK input 
to the iuPB8214. This CLK input is typically connected to the 02 (TTL) output of an 
8224 so that 8080A set-up time specifications are met. When INT is generated, it 
sets the interrupt disable flip-flop so that no additional system interrupts will be 
generated until it is reset. It is reset by driving ECS (Enable Current Status) low, 
thereby writing into the current status register. 

It should be noted that the open collector INT output from the juPB8214 is active 
for only one clock period and thus must be externally latched for inputting to the 
8080A. Also, because the INT output is open collector, when juPB8214's are 
cascaded, an 0^ output from any one will set all of the interrupt disable flip- 
flops in the array. Each iuPB8214's interrupt disable flip-flop must then be 
cleared individually in order to generate subsequent system interrupts. 


FUNCTIONAL 

DESCRIPTION 

(CONT.) 


8080A DATA BUS 



ENABLE 
CURRENT 
STATUS 

(FROM I/O PORT DECODER) 


GND 




STB 

INT 

Do 

DOo 

Di 

DOi 

D 2 

DO 2 

■^3 OB 

DO 3 

D4 MPB 

DO 4 

Ds 8212 

DO 5 

De 

DOfi 

D7 

DO 7 

CLR 


DS 2 MD 

DSi 


23 


INTA- 


[2 
GND 


10 


15 


17 


19 


21 




-Do 

■Di 

D2 

D3 

D4 

D5 

De 

D7 


10K 
INT 
TO 8080A 


TYPICAL MPB8214 
CIRCUITRY 


(D 

■w 

3 

CL 

E 

o 

o 

o 

V. 

o 


O 

LU 


Operating Temperature 0°Cto-F70C 

Storage Temperature -65 C to +125 C 

All Output and Supply Voltages “0.5 to +7 Volts 

All Input Voltages -1.0 to +5.5 Volts 

Output Currents 100 mA 

COMMENT: Stress above those listed under "Absolute Maximum Ratings” may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 


ABSOLUTE MAXIMUM 
RATINGS* 
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^PB8214 

DC CHARACTERISTICS 


CAPACITANCE ® Tg = 25°C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP.® 

MAX. 

Input Capacitance 

C|N 


5 

10 

pF 

VbiaS=2.5V 

Vcc=5V 

f=1mHz 

Output Capacitance 

COUT 


7 

12 

PF 


Ta = 0°C to +70° C, Vcc = 5V ± 5% 


PARAMETER ■ 


LIMITS 

UNIT 

TEST CONDITIONS 


MIN. 

TYP.@ 

MAX. 

Input Clamp Voltage (all inputs) 

vc 



-1.0 

V 

IC=-5mA 

Input Forward Current: ETLG input 

If 


-.15 

-0.5 

mA 

Vf=0.45V 

all other inputs 



-.08 

-0.25 

mA 


Input Reverse Current: ETLG input 

Ir 



80 

pA 

Vr=5.25V 

all other inputs 




40 

HA 


Input LOW Voltage: all inputs 

V|L 



0.8 

V 

VCC=5.0V 

Input HIGH Voltage: all inputs 

V|H 

2.0 



V 

VCC=5.0V 

Power Supply Current 

Icc 


90 

130 

mA 


Output LOW Voltage: all outputs 

VOL 


.3 

.45 

, V 

lOL-IPfi^A 

Output HIGH Voltage: ENLG output 

VOH 

2.4 

3.0 


V 

IOH=- 1 mA 

Short Circuit Output Current: ENLG output 

'OS 

-20 

-35 

-55 

mA 

vos=ov, Vcc=5.0V 

Output Leakage Current: INT and Aq— A 2 

ICEX 



100 

ma 

VceX=5.25V 


AC CHARACTERISTICS 



Ta = 0°C to +70° C, Vcc = +5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP.® 

MAX. 

CLK Cycle Time 

tCY 

80 

50 


ns 

Input pulse 

amplitude: 2.5 Volts 

Input rise and fall 

times: 5 ns between 

1 and 2 Volts 

Output loading of 

15 mA and 30 pF. 

Speed measurements 

taken at the 1.5 Volts 

levels. 

CLK, ECS, INT Pulse Width 

tPW 

25 

15 


ns 

INTE Setup Time to CLK 

t|SS 

16 

12 


ns 

INTE Hold Time after CLK 

t|SH 

20 

10 


ns 

ETLG Setup Time to CLK 

tETCS® 

25 

12 


ns 

ETLG Hold Time After CLK 

tETCH ® 

20 

10 


ns 

ECS Setup Time to CLK 

tECCS @ 

80 

50 


ns 

ECS Hold Time After CLK 

tECCH ® 

0 



ns 

ECS Setup Time to CLK 

tECRS® 

110 

70 


ns 

Hold Time After CLK 

tECRH® 

0 




ECS Setup Time to CLK 

tECSS® 

75 

70 


ns 

E^ Hold Time After CLK 

tECSH® 

0 



ns 

SGS and Bq— B 2 Setup Time to CLK 

tDCS® 

70 

50 


ns 

SGS and Bq— B 2 Hold Time After CLK 

tOCH® 

0 



ns 

Rq— R 7 Setup Time to CLK 

tRCS© 

90 

55 


ns 

Rq— R 7 Hold Time After CLK 

tRCH© 

0 



ns 

INT Setup Time to CLK 

tics 

55 

35 


ns 

CLK to INT Propagation Delay 

tCI 


15 

25 

ns 

Rq— R? Setup Time to INT 

tRIS® 

10 

0 


ns 

Rq— R 7 Hold Time After INT 

tRIH® 

35 

20 


ns 

Rq— R 7 to Aq— A 2 Propagation Delay 

tRA 


80 

100 

ns 

ELR to Aq-A 2 Propagation Delay 

tELA 


40 

55 

ns 

ECS to Aq— A 2 Propagation Delay 

tECA 


100 

120 

ns 

ETLG to Aq— A 2 Propagation Delay 

tETA 


35 

70 

ns 

SGS and B 0 -B 2 Setup Time to ECS 

tDECS ® 

15 

10 


ns 

SGS and 80—^2 Time After ECS 

tDECH® 

15 

10 


ns 

1 ^ 0 —^ to ENLG Propagation Delay 

tREN 


45 

70 

ns 

ELTG to ENLG Propagation Delay 

tETEN 


20 

25 

ns 

ECS to ENLG Propagation Delay 

tECRN 


85 

90 

ns 

ECS to ENLG Propagation Delay 

tECSN 


35 

55 

ns 


Notes: 


® Typical values are for Ta=25°C, Vqq=5.0V 

@ Bq— B^, SGS, CLK, Rq— R 4 grounded, all other inputs and all outputs 
open. 

(3) This parameter is periodically sampled and not 100% tested. 

f Required for proper operation if INTE is enabled during next clock pulse. 
These times are not required for proper operation but for desired 
change in interrupt flip-flop. 

(§) Required for new request or status to be properly loaded. 
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NEC 

UPB8216 

^PB8226 


4 BIT PARALLEL BIDIRECTIONAL 
BUS DRIVER 


DESCRIPTION All inputs are low power TTL compatible. For driving MOS, the DO outputs provide 
a high 3.65V (Vqh)* and for high capacitance terminated bus structures, the DB 
outputs provide a high 55 mA (Iql) capability. 


FEATURES 


• Data Bus Buffer Driver for juCOM-B Microprocessor Family 

• Low Input Load Current — 0.25 mA Maximum 

• High Output Drive Capability for Driving System Data Bus 

• 3.65V Output High Voltage for Direct Interface to m COM- 8 Microprocessor 
Family 

• Three State Outputs 

• Reduces System Package Count 

• Available in 16 pin packages: Cerdip and Plastic 


PIN CONFIGURATION 

0 

•*-> 

3 

Q. 

E 

o 

o 

o 

0 

1 

O 

LU 

z 


cs d 


Dl 


1 


16 


'2 


15 

JDIEN 

3 


14 

DDO3 

4 

liPB 

13 

3 db_ 


8216 / 


3 

5 

8226 

12 


6 


11 

Ddo^ 

7 


10 

IIDB 2 

8 


9 

Tdi^ 


PIN NAMES 


DBq - DB 3 

Data Bus Bi Directional 

Dio - DI 3 

Data Input 

DOo - DO 3 

Data Output 

dTen 

Data in Enable Direction .Control 

C5 

Chip Select 


Rev/2 
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Microprocessors like the /xPD8080A are MOS devices and are generally capable of FUNCTIONAL 

driving a single TTL load. This also applies to MOS memory devices. This type of drive DESCR IPTION 

is sufficient for small systems with a few components, but often it is necessary to 
buffer the microprocessor and memories when adding components or expanding to a 
multi-board system. 

The /xPD821 6/8226 is a four bit bi-directional bus driver specifically designed to buffer 
microcomfHJter system components. 

Bi-Directional Driver 

Each buffered line of the four bit driver consists of two separate buffers. They are 
three state in nature to achieve direct bus interface and bi-directional capability. On 
one side of the driver the output of one buffer and the input of another are tied 
together (DB), this is used to interface to the system side components such as mem- 
ories, I/O, etc. Its Interface is directly TTL compatible and it has high drive (55 mA). 

For maximum flexibility on the other side of the driver the inputs and outputs are 
separate. They can be tied together so that the driver can be used to buffer a true 
bi-directional bus such as the 8080A Data Bus. The DO outputs on this side of the 
driver have a special high voltage output drive capability (3.65V) so that direct inter- 
face to the 8080A processor is achieved with an adequate amount of noise immunity 
(650 mV worst case). 

Control Gating CS, DIE N 

The CS input is used for device selection. When CS is "high" the output drivers are 
all forced to their high-impedance state. When it is "low" the device is selected 
(enabled) and the data flow direction is determined by the DIEN input. 

The DIEN input controls the data flow direction (see Block-Diagrams for complete 
truth table). This directional control is accomplished by forcing one of the pair of 
buffers to its high impedance state. This allows the other to transmit its data. This is 
accomplished by a simple two gate circuit. 

The jLiPB82 16/8226 is a device that will reduce component count in microcomputer 
systems and at the same time enhance noise immunity to assure reliable, high 
performance operation. 


8216 



8226 




0 V 

no n 


i 

1 ODBq 




i 


< 

> ODB^ 



► 

i 



i ODB2 

FM 



UI3O 

( 



•- — 0DB3 

DO3O 

(j 

DIENO— 1 

—0^ 

^ . 

r 


BLOCK DIAGRAMS 



DIEN 

re 

RESULT 

0 

0 

Dl -»DB 

1 

0 

DB - DO 

0 

1 

^High Impedance 

1 
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/XPB821 6/8226 

ABSOLUTE MAXIMUM Operating Temperature 0°C to 70°C 

RATINGS* Storage Temperature (Cerdip) -65°C to +150®C 

(Plastic) -65°C to+125®C 

All Output and Supply Voltages —0.5 to +7 Volts 

All Input Voltages : -1.3 to +5.5 Volts 

Output Currents 125mA 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25° C 

DC CHARACTERISTICS Ta = o^cto+7o“c,vcc = +5v±5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP® 

MAX 

Input Load Current 

dIFn. CS 

<F1 



-0.5 

mA 

Vp = 0.45 

Input Load Current All 

Other Inputs 

lF2 



-0.25* 

mA 

Vp = 0.45 

Input Leakage Current 

DiEN. CS 

'ri 



20 

pA 

Vr = 5.25V 

Input Leakage Current 

Dl Inputs 

'R2 



10 

pA 

Vr = 5.25V 

Input Forward Voltage 

Clamp 

vc 



-1.0 

V 

Iq = —5 mA 

Input "Low” Voltage 

V|L 



0.95 

V 


Input "High" Voltage 

V|H 

2.0 



V 


Output Leakage Current 
(3-State) 

DO 

'0 



20 

pA 

Vo = 0.45/5.25V 

DB 

'0 



100 

Power Supply Current 

8216 

•cc 



130 

mA 


8226 

'cc 



120 

mA 


Output "Low" Voltage 

VOLI 



0.48 

V 

DO Outputs Iql ^ 

DB Outputs Iql “ 25 mA 

Output "Low" Voltage 

8216 

VOL2 



0.7 

V 

DB Outputs Iql "" 55 mA 

8226 

VOL2 



0.7 

V 

DB Outputs IqH ^ 50 mA 

Output "High" Voltage 

N/OH1 

3.65 



V 

DO Outputs Iqh = 

Output "High" Voltage 

VOH2 

2.4 



V 

DB Outputs Iqh = —10 i^iA 

Output Short Circuit 

Current 

'OS 

-15 


-65 

mA 

DO Outputs Vq = OV 

'OS 

-30 


-120 

mA 

DB Outputs Vcc ~ 5.0V 


Note; (D Typical values are for Ta = 25°C, = B.OV. 



CAPACITANCE 0 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 

C|N 



8 

pF 

VbIAS = 2.5V 
Vcc = 5V 

Ta = 25°C 

f = 1 MHz 

Output Capacitance 

COUTI 



10 0 

pF 

Output Capacitance 

C0UT2 



180 

pF 


Notes: 0 This parameter is periodically sampled and not 100% tested. 
0 DO Output. 

0 DB Output. 
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Ta = 0°C to +70°C; Vcc = +5V±5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP® 

MAX 

Input to Output Delay 
DO Outputs 


tPDI 



25 

ns 

Cl = 3opf, Ri =3oon, 
R2 = 600n @ 

Input to Output Delay 

DB Outputs 

8216 

tPD2 



30 

ns 

Cl = 300 pF,Ri = 90S2, 
R 2 = 180n 4 

8226 

tPD2. 



25 

ns 

Output Enable Time 

8216 

tE 



65 

ns 


8226 

tE 



54 

ns 

Output Disable Time 


_iD 



35. 

ns 

® ® 


Notes: 0 Typical values are for Ta = 25° C, Vcc “ 

@ DO Outputs, Cl = 30 pF, Ri = 300/10 KQ.. R 2 = 600/1 K9., 
DB Outputs, Cl = 300 pF, Ri = 90/10 Kfl, R 2 = 180/1 Kfl. 
Q) DO Outputs, Cl = 5 pF, Ri = 300/10 KS2, R 2 = 600/1 Kfl, 
DB Outputs, Cl = 5 pF, Ri = 90/10 K^, R 2 = 180/1 KS2. 

@ Input pulse amplitude: 2.5V 

Input rise and fall times of 5 ns between 1 and 2 volts. 
Output loading is 5 mA and 10 pF. 

Speed measurements are made at 1.5 volt levels. 



TEST CIRCUIT 


AC CHARACTERISTICS 



TIMING WAVEFORMS 



K 



Cerdip 


ITEM 

. MILLIMETERS 

INCHES 

A 

19.9 MAX 

0.784 MAX 

B 

1.06 

0.042 

c 

2.54 

0.10 

0 

0.46 • 0.10 

0.018 * 0 004 

E 

17.78 

0.70 


1.5 

0.059 

G 

2.54 MIN 

O.IOMIN 

H 

0.5 MIN 

0.019 MIN 

I 

4.58 MAX 

0.181 MAX 


5.08 MAX 

0.20 MAX 

K 

7.62 

0.30 

L 

6.4 

0.25 

M 

0-25 

• 006 

0.0019 

Plastic 

ITEM 

MILLIMETERS 

INCHES 

A 

19.4 MAX 

0.76 MAX. 

B 

0.81 

003 

C 

2 54 

0.10 

0 

0.5 

002 

E 

17. 78 

0.70 

^ 

1.3 

0051 

G 

2.54 MIN. 

0.10 MIN. 



0.5 MIN. 

0.02 MIN 

I 

4.05 MAX 

0.16 MAX. 

j 1 

4.55 MAX. 

0.18 MAX. 

!5 

7.62 

0.30 

L 

6.4 

0 25 

M 1 

»0.10 

0.25 

0.05 

O.Ql 


PACKAGE OUTLINE 

iLiPB8216C/D 

MPB8226C/D 



O 


LU 

Z 
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NEC Microcomputers, inc. /xPB8224 

CLOCK GENERATOR AND DRIVER FOR 
8080 A PROCESSORS 


(D 

■»-* 

3 

ex 


E 

o 

o 

o 


O 

LU 


DESCRIPTION The /LtPB8224 is a single chip clock generator and driver for 8080A processors. 

The clock frequency is determined by a user specified crystal and is capable of 
meeting the timing requirements of the entire 8080A family of processors. MOS 
and TTL level clock outputs are generated. 


Additional logic circuitry of the juPB8224 provides signals for power-up reset, an 
advance status strobe and properly synchronizes the ready signal to the processor. 
This greatly reduces the number of chips needed for 8080A systems. 


The jLiPB8224 is fabricated using NEC's Schottky bipolar process. 


FEATURES • Crystal Controlled Clocks 

• Oscillator Output for External Timing 

• MOS Level Clocks for 8080A Processor 

• TTL Level Clock for DMA Activities 

• Power-up Reset for 8080A Processor 

• Ready Synchronization 

• Advanced Status Strobe 

• Reduces System Package Count 

• Available in 16-pin Cerdip and Plastic Packages 


PIN CONFIGURATION 


RESET C 

1 

16 

RESIN □ 

2 

15 

RDYIN C 

3 

14 

READY C 

4 

liPB 13 

SYNC C 

5 

8224 -j 2 

<^>2 (TTL) C 

6 

11 

SJSTB C 

7 

10 

GND C 

8 

9 


□ <t>2 


PIN NAMES 


RESIN 

Reset Input 

RESET 

Reset Output 

RDYIN 

Ready Input 

READY 

Ready Output 

SYNC 

Sync Input 

STSTB 

Status STB 

Output 

01 

1 Processor 
/ Clocks 

02 

XTAL 1 

1 Crystal 
j Connections 

XTAL 2 

TANK 

Used With 

Overtone 

Crystal 

osc 

Oscillator 

Output 

02 (TTL) 

02 CLK 
(TTL Level) 

vcc 

+5V 

Vdd 

+12V 

GND 

OV 


2188 


Rev/1 


©1C MASTER 1979 




UPD8224 

Oock Generator FUNCTIONAL DESCRIPTION 

The clock generator circuitry consists of a crystal controlled oscillator and a 
divide-by-nine counter. The crystal frequency is a function of the 8080A 
processor speed and is basically nine times the processor frequency, i.e.: 

Crystal frequency = 9 

tCY 

where tcY 's the 8080A processor clock period. 


A series resonant fundamental mode crystal is normally used and is connected 
across input pins XTALl and XTAL2. If an overtone mode crystal is used, an 
additional LC network, AC coupled to ground, must be connected to the 
TANK input of the juPB8224 as shown in the following figure. 


The formula for the LC network is: 




where F is the desired frequency of oscillation. 

The output of the oscillator is input to the divide-by-nine counter. It is also 
buffered and brought out on the OSC pin^ allowing this stable, crystal controlled 
source to be used for derivation of other system timing signals. The divide-by- 
nine counter generates the two non-overlapping processor clocks, 01 and 02, 
which are buffered and at MOS levels, a TTL level 02 and internal timing signals. 


The 01 and 02 high level outputs are generated in a 2-5-2 digital pattern, with 0i 
being high for two oscillator periods, 02 being high for five oscillator periods, and then 
neither being high for two oscillator periods. The TTL level 02,02 (TTL), is normally used 
for DMA activities by gating the external device onto the 8080A bus once a Hold 
Acknowledge (HLDA) has been issued. 


Additional Logic 

In addition to the clock generator circuitry, the )LiPB8224 contains additional logic 
to aid the system designer in the proper timing of several interface signals. 

The STSTB signal indicates, at the earliest possible moment, when the status 
signals output from the 8080A processor are stable on the data bus, STSTB is 
designed to connect directly to the jLtPB8228 System Controller and automatically 
resets the /iPB8228 during power-on Reset. 


The RESIN input to the ;tf*B8224 is used to automatically generate a RESET 
signal to the 8080A during power initialization. The slow rise of the power 
supply voltage in an external RC network is sensed by an internal Schmitt 
Trigger. The output of the Schmitt Trigger is gated to generate an 8080A com- 
patible RESET. An active low manual switch may also be attached to the RC 
circuit for manual system reset. 

The RDYIN input to the juPB8224. accepts an asynchronous "wait request" 
and generates a READY output to the 8080A that is fully synchronized to 
meet the 8080A timing requirements. 
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BLOCK DIAGRAM 


XTAL1 0 1 

XTAL2 0 1 

TANK 0 


osc 


/X PD8224 


OSCILLATOR 




-0 


SYNC 


RESIN 


RDYIN 



ABSOLUTE MAXIMUM 
RATINGS* 


Operating Temperature . . 
Storage Temperature .... 
All Output Voltages (TTL) 
All Output Voltages (MOS) 

All Input Voltages 

Supply Voltage Vqc ■ ■ • ■ 
Supply Voltage Vqq .... 
Output Currents 


. . . . 0°C to +70°C 
. -65°C to +150°C 
. . —0.5 to +7 Volts 
-1.0 to +13.5 Volts 
. . —1.5 to +7 Volts 
. . —0.5 to +7 Volts 
—0.5 to +13.5 Volts 
100 m A 


COMMENT; Stress above those listed under "Absolute Maximum Ratings" may cause-permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

•Ta = 25°C 


o 

3 

Q. 

E 

o 

o 
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DC CHARACTERISTICS 


O 
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Ta = 0°C to +70°C; Vcc ' +5V *5%; VoD = +12V ±5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 



MIN 

TYP 

MAX 



Ir^Mt Current Loading 

'F 



0.25 

mA 

Vp = 0.45V 

Input Leakage Current 

■r 



10 

jjA 

Vr = 5.25V 

Input Forward Clamp Voltage 

Vr 



-1.0 

V 

Ic " “5 mA 

Input "Low*' Voltage 

V|U 



0.8 

V 

Vcc = 50V 

Input "High" Voltage 

V|H 

2.6 



V 

Reset Input 



2.0 




All Other Inputs 

RESIN Ir^Mit Hysteresis 

V|H V|L 

0.25 



V 

Vcc = 5.0V 

Output "Low" Voltage 

VOL 



0.45 

V 

(‘.'M, O2). Ready, Reset, STSTB 







Iql ■ 2.5 tnA 





0.45 

V 

All Other Inputs 







Iql ' ' 5 mA 

Output "High" Voltage 

VOH 






01. 02 


9.4 



V 

*0H “ -100 uA 

READY, RESET 


3.6 



V 

IqH = -100 mA 

All Other Outputs 


2.4 



V 

Iqh = -1 rnA 

Output ^ort Circuit Current 

isc ® 

-10 


-60 

mA 

< 

0 

0 

< 

_J 

(AH Low Voltage Outputs Only) 






Vcc = 5 0 V 

Power Supply Current 

•cc 



115 

mA 


Power Supply Current 

'OD 



15 

mA 



Note: (j) Caution. it>\ and 02 output drivers do not have short circuit protection 


Tg = 25°C; f = 1 MHz; Vcc = 5 V;Vdd = 12V; VbiaS = 2.5V 

CAPACITANCE® 


Note; (7) This parameter is periodically sampled and not 100% tested. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

test conditions 

MIN 

TYP 1 MAX 

Input Capacitance 

C|N 



8 

PF 
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/tPD8224 

T,.0-Cto*7tfC;Vcc.«V.5%;Voo-*12V.5% CHARACTERISTICS 


PARAMETER 

SYMBOL 

LIMITS® 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

01 Pulse Width 

to1 

2tCY 

“f--20ns 



ns 

Cl = 20 pF to 50 pF 

02 Pulse Width 

V2 

"-1^-35 ns 



01 to 02 Delay 

tD1 

0 



02 to 01 Delay 

tD2 

2tCY 

— -14 ns 



01 to 02 Delay 

tD3 

2tCY 

9 


2tcY 

+20 ns 

01 and 02 Rise Time 

tR 



20 

01 and 02 Fall Time 

tF 



20 

02 to 02 (TTL) Delay 

tD02 

-5 


+15 

ns 

02 TTL, CL = 30 pF 

Rl = 300Si 

R2 ~ 600^2 

02 S'TSTB Delay 

^DSS 

6trY 

-^-30 ns 


StcY 

9 

ns 

STSTB, CL = 15pF 

Rl = 2K 

R2 = 4K 

STSTB Pulse Width 

tpw 

^CY 

-^-15ns 



ns 

RDYIN Setup Time 

tDRS 

50 ns 



to STSTB 


RDYIN Hold Time 

After STSB 

tDRH 

4tcY 

9 



READY or RESET 

to 02 Delay 

^DR 

4tcY 

-f -25 ns 



ns 

Ready and Reset 

CL = lOpF 

Rl = 2K 

R2 = 4K 

Crystal Frequency 

fCLK 


9 

tCY 


MHz 


Maximum Oscillating 

Frequency 

fMAX 



27 

MHz • 



Note: (D tQY represents the processor clock period 



TEST CIRCUIT 



Voltage Measurement Points: 0i, 02 Logic "0" = l.OV, Logic "1" = 8.0V. 

All other signals measured at 1.5V. 


TIMING WAVEFORMS 
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/u PD8224 

CRYSTAL REQUIREMENTS Tolerance 0.005% at 0°C-70°C 

Resonance . Series (Fundamental) 0 

Load Capacitance 20-35 pF 

Equivalent Resistance 75-20 ohms 

Power Dissipation (Min) 4 mW 


Note: 0 With tank circuit use 3rd overtone mode. 
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PACKAGE OUTLINE 
JUPB8224C/D 




/ZPB8224C (Plastic) 


ITEM 

MILLIMETERS 

INCHES 

A 

19.4 MAX. 

0.76 MAX, 

B 

0,81 

0.03 

C 

2 54 

0.10 

D 

0.5 

0.02 

E ' 

17.78 

0.70 

F 

1.3 

0.051 

G 

2.54 MIN. 

0.10 MIN. 

H 

0.5 MIN. 

0.02 MIN. 

I 

4,05 MAX, 

0.16 MAX. 

J 

4,55 MAX. 

0.18 MAX. 

K 

7.62 

0.30 

L 

6.4 

0.25 

M 

-0.10 

0 25 

0.05 

001 



/iPB8224D (Cerdip) 


ITEM 

MILLIMETERS 

INCHES 

A 

19.9 MAX 

0.784 MAX 

B 

1.06 

0.042 

C 

2.54 

0.10 

D 

0.46 f 0.10 

0 018 • 0.004 

E 

17.78 

0.70 

F 

1,5 

0.059 

G 

2 54 MIN 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 

I 

4.58 MAX 

0.181 MAX 

j 

5.08 MAX 

0.20 MAX 

K 

7.62 

0.30 

L 

6.8 

0.27 

M 

+0 to 

0.25 

0.05 

* 0.0039 

0.0098 

- 00019 
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NEC Microcomputers, Inc. 

8080A SYSTEM CONTROLLER 
AND BUS DRIVER 

DESCRIPTION The )LrPB8228/8238 is a single chip controller and bus driver for 8080A based 
systems. All the required interface signals necessary to connect RAM, ROM and 
I/O components to a )uPD8080A are generated. 

The /iPB8228/8238 provides a bi-directional three-state bus driver for high TTL 
fan-out and isolation of the processor data bus from the system data bus for 
increased noise immunity. 

The system controller portion of the /liPB 8228/8238 consists of a status latch for 
definition of processor machine cycles.and a gating array to decode this information 
for direct interface to system components. The controller can enable gating of a 
multi-byte interrupt onto the data bus or can automatically insert a RESTART 7 onto 
the data bus without any additional components. 

Two devices are provided. The /iPB8228 for small systems without tight write timing 
constraints and the /iPB8238 for larger systems. 


SEC 

^PB8228 

/t(PB8238 


F E ATU RES • System Controller for 8080A Systems 

• Bi-Directional Data Bus for Processor Isolation 

• 3.60V Output High Voltage for Direct Interface to 8080A Processor 

• Three State Outputs on System Data Bus 

• Enables Use of Multi-Byte Interrupt Instructions 

• Generates RST 7 Interrupt Instruction 

• /iPB8228 for Small Memory Systems 

• juPB8238 for Large Memory Systems 

• Reduces System Package Count 

• Schottky Bipolar Technology 


PIN CONFIGURATION 


ST STB 
HLDA 

DBIN 

DB4 

D4 

DB7 

Dy 

DB3 

Ds 

DB2 

D2 

DBo 

GND 



NC; No Connection 


vcc 


l/OW 


MEMW 


PIN NAMES 

I/OR 

D 7 -D 0 

Data Bus (Processor Side! 

DB 7 — DBc 

Data Bus (System Side) 

MEMR 

i/OR 

I/O Read 

i/ow 

I/O Write 

INTA 

MEMR 

Memory Read 

BUSEN 


Memory Write 

DBIN 

DBIN (From Processor) 

De 

INTA 

Interrupt Acknowledge 

DBS 

HLDA 

HLDA (From Processor) 

WR 

WR (From Processor) 

D5 

BUSEN 

Bus Enable Input 

DB5 

STSTB 

Status Strobe (From mPB8224) 

Vcc 

+5V 

Dl 

GND 

0 Volts 


DBi 

Do 
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/x^PB8228/8238 

Bi-Directional Bus Driver 

The eight bit, bi-directional bus driver provides buffering between the processor data 
bus and the system data bus. On the processor side, the //PB8228/8238 exceeds the 
minimum input voltage requirements (3.0V) of the juPD8080A. On the system side, 
the driver is capable of adequate drive current (10 mA) for connection of a large 
number of memory and I/O devices to the bus. Signal flow in the bus driver is con- 
trolled by the gating a rray and its outputs can be forced into a high impedance state 
by use of the BUSEN input. 


Status Latch 


The Status Latch in the jliPB 8228/8238 stores the status information placed on the 
data bus by the 8080A at the beginning of each machine cycle. The information is 
latched when STSTB goes low and is then decoded by the gating array for the 
generation of control signals. 


Gating Array 

The Gating Array generates "active low" control signals for direct interfacing to system 
components by gating the contents of the status latch with 
8080A. 


MEM/R, I/OR and INTA are generate d by gating the DBIN signal from the processor 
with the content s of the status latch. I/OR is used to enable an I/O input onto the 
system data bus. MEM/R is used to enable a memory input. 

INTA is normally used to gate an interrupt Instruction onto the system data bus. When 
used with the /liPD 8080A processor, the /iPB8228/8238 will decode an interrupt 
acknowledge status word during all three machine cycles for a multi-byte interrupt 
instruction. For 8080A type processors that do not generate an interrupt acknowledge 
status word during the second and third machine cycles of a mul ti-byte interrupt 
instruction, the /LtPB8228/8238 will internally generate an INTA pulse for those 
machine cycles. 


The iuPB8228/8238 also provides the designer the ability to place a single interrupt 
instruction onto the bu s with out adding additional components. By connecting the 
+12 volt supply to the INTA output (pin 23) of the jliPB8228/8238 through a 1 K 
ohm series resistor, RESTART 7 will be gated onto the processor data bus when DBIN 
is active during an interrupt acknowledge machine cycle. 

MEM/W and l/OW are gener ated b y gating the WR signal from the processor with the 
conten ts of the status latch. l/OW indicates that an output port write is about to 
occur. MEM/W indicates that a memory write will occur. 


The data bus output buffers and control signal buffe rs can be asynchronously forced 
into a high impedance state by placing a hi gh on the BUSEN pin of the juPB8228/ 
8238. Normal operation is performed with BUSEN low. 



FUNCTIONAL DESCRIPTION 


BLOCK DIAGRAM 
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/tP68228/8238 


ABSOLUTE 
MAXIMUM RATINGS* 


DC CHARACTERISTICS 


CAPACITANCE 


Operating Temperature 0°Cto+70°C 

Storage Temperature -65°C to +150°C 

All Output or Supply Voltages -0,5 to +7 Volts 

All Input Voltages - 1.5 to 5.5 Volts 

Output Currents 100 mA 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 


Tg = 0°c to 70° C, Vcc = 5y ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Clamp Voltage, All Inputs 

Vc 



- 1.0 

V 

Vcc = 4 . 75 V; Iqc = “5 mA 

Input Load Current, STSTB 

•f 



500 

mA 

Vcc = 5.25V 

Vp = 0.45 V 

□2 arjd Ds 



750 

uA 

Dg, Di, D 4 , D 5 , and Dy 



250 

UA 

All Other Inputs 



250 

mA 

Input Leakage Current, STSTB 

*R 



100 

juA 

Vcc = 5.25V 

Vr = 5,0V 

DBq through DBy 



20 * 

uA 

All Other Inputs 



100 

mA 

Input Threshold Voltage, All Inputs 

Vth 

0.8 


2.0 

V 

Vcc = 5V 

Power Supply Current 

•cc 



190 

mA 

Vcc = 5.25V 

Output Low Voltage, Dg through O 7 

VOL 



0.45 

V 

VcC'~ 4.75V; Iql “ 2 mA 

All Other Outputs 




0.48 

V 

'OL - '0 rtiA 

Output High Voltage, Dq through D 7 

VOH 

3.6 



V 

Vcc = 4.75V; Iqh = -10 uA 

All Other Outputs 


2.4 



V 

'OH = -1 fTiA 

Short Circuit Current, All Outputs 

'OS 

15 


90 

mA 

Vcc = 5V 

Off State Output Current, 

'O(off) 



100 

uA 

Vcc = 5.25V; Vo = 5.0V 

All Control Outputs 




-100 

mA 

Vq = 0.45V 

INTA Current 

•int 



5 

mA 

(See Figure below) 


+ 12V 



'INT 

INTA TEST CIRCUIT 



E 

o 
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o 
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Tg = 25° C 




LIMITS 


TEST 

PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

Input Capacitance 

C|N 



12 

PF 

VbIAS = 2.5V, 

Output Capacitance 
Control Signals 

COUT 



15 

pF 

Vcc = 5.0V, 

I/O Capacitance 
(D or DB) 

C|/0 



15 

pF 

f = 1 MHz 


NOTE: This parameter is periodically sampled and not 100% tested. 
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STATUS WORD CHART 
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itPB8228/8238 

Tg = 0°C to 70° C, Vcc = 5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Width of Status Strobe 

tpw 

22 



ns 


Setup Time, Status Inputs 

D0-D7 

tss 

8 



ns 


Hold Time, Status Inputs D 0 -D 7 

tSH 

5 



ns 


Delay from STSTB to any 

Control Signal 

fDC 

20 


60 

ns 

Cl = 100 pF 

Delay from DBIN to Control 
Outputs 

tRR 



30 

ns 

Cl = 100 pF 

Delay from DBIN to Enable/ 
Disable 8080A Bus 

‘RE 



45 

ns 

Cl = 25 pF 

Delay from System Bus to 

8080A Bus during Read 

tRD 



30 

ns 

Cl = 25 pF 

Delay from WR to Control 
Outputs 

*WR 

5 


45 

ns 

Cl = 100 pF 

Delay to Enable System Bus 
DB 0 -DB 7 after STSTB 

tWE 



30 

ns 

Cl= 100 pF 

Delay from 8080A Bus D 0 -D 7 
to System Bus DB 0 -DB 7 during 
Write 

fWD 

5 


40 

ns 

Cl = 100 pF 

Delay from System Bus Enable 
to System Bus DB 0 -DB 7 

tE 



30 

ns 

Cl = 100 pF 

HLDA to Read Status Outputs 

*HD 



25 

ns 


Setup Time, System Bus 

Inputs to HLDA 

fDS 

10 



ns 


Hold Time, System Bus 

Inputs to HLDA 

tDH 

20 



ns 

Cl = 100 pF 


AC CHARACTERISTICS 


For D 0 -D 7 : Ri - 4 Kn. Rj = 

Cl = 25 pF. For all other outputs: 

Rl = soon, R2 = 1 Kn, Cl = 100 pF. 


OUTPUT 

PIN 



TEST CIRCUIT 


r ^T, ^T3 /-\t 


TIMING WAVEFORMS 


SYSTEM BUS OUTPUTS • 



VOLTAGE MEASUREMENT POINTS: D0-D7 (when outputs) Logic "0” = 0.8V. Logic "V = 3 0V. All other signals measured 
at 1.5V. 
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/4PB8228/8238 



ITEM 

MILLIMETERS 

INCHES 

A 

38.0 MAX. 

1.496 MAX. 

B 

2.49 

0.098 

C 

2.54 

0.10 

D 


0.02 + 0.004 

E 

33.02 

1.3 

c 

1.5 

0.059 

G 

2.54 MIN. 

0.10 MIN. 

H 

0.5 MIN. 

0.02 MIN. 

1 

5.22 MAX. 

0.205 MAX. 

j 

5.72 MAX. 

0.225 MAX. 

K 

15.24 

0.6 

L 

13.2 

0.52 

M 

0.25"°’° 

- 0.05 

0 01"°°°^ 

- 0.002 


PACKAGE OUTLINE 
JUPB8228/8238C/D 




(Ceramic) 


ITEM 

MILLIMETERS 

INCHES 

A 

36.0 MAX. 

1,41 MAX. 

B 

1.5 MAX. 

0.059 MAX 

C 

2.54 1 0,1 

D 

0.50 * 0. 1 

0.02 * 0.004 

E 

33.0 

1.299 


1.27 

0.05 

G 

3.2 MIN. 

0.126 MIN 



1.0 MIN 

0.04 MIN 

1 3.3 MAX. 

0i't3 MAX, 

J 

5.2 MAX. 

0.20 MAX. 


15.3 

0.60 

L 

13.9 

055 

M 

0,30 ' 0.1 

0.012 * 0.004 
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NEC Microcomputers, Inc. /tPD8243 


INPUT/OUTPUT EXPANDER FOR 
/iPD8048/8748/8035 


DESCRIPTION The AtPD8243 input/output expander is directly compatible with the juPD8048 family 
of single-chip microcomputers. Using NMOS technology the juPD8243 provides high 
drive capabilities while requiring only a single +5V supply voltage. 

The /iPD8243 interfaces to the mPD 8048 family through a 4-bit I/O port and offers 
four 4-bit bi-directional static I/O ports. The ease of expansion allows for multiple 
/liPD8243's to be added using the bus port. 

The bi-directional I/O ports of theiuPD8243 act as an extension of the I/O capabilities 
of the /liPD 8048 microcomputer family. They are accessible with their own ANL, MOV, 
and OR L instructions. 


FEATURES • Four 4-Bit I/O Ports . 

• Fully Compatible with juPD8048 Microcomputer Family 

• High Output Drive 

• NMOS Technology 

• Single -f 5V Supply 

• Direct Extension of Resident iuPD8048 I/O Ports 

• Logical AND and OR Directly to Ports 

• Compatible with Industry Standard 8243 

• Available in 24-Pin Plastic and Ceramic Packages 




NEC Microcomputer 



/tPD8243 

General Operation 

The I/O capabilities of the /iPD8048/8748/8035 can be enhanced in four 4-bit I/O port 
increments using one or more /iPD8243's. These additional I/O lines are addressed as 
ports 4-7, The following lists the operations which can be performed on ports 4-7. 

• Logical AND Accumulator to Port. 

• Logical OR Accumulator to Port. 

• Transfer Port to Accumulator. 

• Transfer Accumulator to Port. 

Port 2 (P20'P23) forms the 4-bit bus through which the jLtPD8243 communicates with 
the host processor. The PROG output from the /xPD8048/8748/8035 provides the 
necessary timing to the /nPD8243. There are two 4-bit nibbles involved in each data 
transfer. The first nibble contains the op-code and port address followed by the second 
nibble containing the 4-bit data. Multiple mPD8243's can be used for additional I/O. 
The output lines from the /liPD 8048/8748/8035 can be used to form the chip selects 
for the additional juPD8243's. 

Power On Initialization 

Applying power to the iuPD8243 sets ports 4-7 to the tri-state mode and port 2 to the 
input mode. The state of the PROG pin at power on may be either high or low. The 
PROG pin must make a high-to-low transition in order to exit from the power on 
mode. The power on sequence is initiated any time Vcc drops below IV. The table 
below shows how the 4-bit nibbles on Port 2 correspond to the )uPD8243 operations. 


[ Port Address 


Op-Code 


P21 

P20 

Address Code 

P23 

P22 

instruction Code 

0 

0 

Port 4 

0 

0 

Read 

0 

1 

Port 5 

0 

1 

Write 

1 

0 

Port 6 

1 

0 

ORLD 

1 

1 

Port 7 

1 

1 

ANLD 


For example an 0010 appearing on P20‘P23f respectively, would 
result in a Write to Port 4. 


Read Mode 

There is one Read mode in the juPD8243. A falling edge on the PROG pin latches the 
op-code and port address from input Port 2. The port address and Read operation are 
then decoded causing the appropriate outputs to be tri-stated and the input buffers 
switched on. The rising edge of PROG terminates the Read operation. The Port 
(4,5,6, or 7) that was selected by the Port address (P21‘P20) 'S returned to the tri-state 
mode, and Port 2 is switched to the input mode. 

Generally, in the read mode, a port will be an input and in the write mode it will be an 
output. If during program operation, the /iPD8243's modes are changed, the first read 
pulse immediately following a write should be ignored. The subsequent read signals are 
valid. Reading a port will then force that port to a high impedance state. 

Write Modes 

There are three write modes in the pPD8243. The MOVD Pp,A instruction from the 
juPD8048/8748/8035 writes the new data directly to the specified port (4,5,6, or 7). 
The old data previously latched at that port is lost. The ORLD Pp,A instruction per- 
forms a logical OR between the new data and the data currently latched at the 
selected port. The result is then latched at that port. The final write mode uses the 
ANLD Pp,A instruction. It performs a logical AND between the new data and the 
data currently latched at the specified port. The result is latched at that port. 

The data remains latched at the selected port following the logical manipulation until 
new data is written to that port. 


FUNCTIONAL 

DESCRIPTION 


^00 
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BLOCK DIAGRAM 


/tPD8243 



PIN IDENTIFICATION 


1 PIN 

FUNCTION 

NO. 

SYMBOL 

2-5 

1, 21-23 
17-20 

13-16 

P 4 O-P 43 

P 5 O-P 53 

P60-P63 

P 7 O-P 73 

The four 4-bit static bi-directional I/O ports. They 
are programmable into the following modes: 
input mode (during a Read operation); low 
impedance latched output mode (after a Write 
operation); and the tri-state mode (following a 

Read operation). Data appearing on I/O lines 

P20-P23 can be written directly. That data can 
also be logically ANDed or ORed with the previous 
data on those lines. 

6 

CS 

Chip Select input (active-low). When the iuPD8343 
is deselected (CS =1), output or internal 
status changes are inhibited. 

7 

PROG 

Clock input pin. The control and address informa- 
tion are present on port lines P20'P23 when PROG 
makes a high-to-low transition. Data is present on 
port lines P20'P23 when PROG makes a low-to-high 
transition. 

8-11 

P 2 O-P 23 

P20-P23 form a 4-bit bi-directional port. Refer to 
PROG function for contents of P20'P23 at the 
rising and falling edges of PROG. Data from a 
selected port is present on P20'P23 prior to the 
rising edge of PROG if during a Read operation. 

12 

GND 

The )LtPD804 1/8741 ground potential. 

24 

vcc 

- 1-5 volt supply. 
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/^PD8243 

Operating Temperature 

Storage Temperature (Ceramic Package) 
Storage Temperature (Plastic Package) . 

Voltage on Any Pin 

Power Dissipation 

Note: 0 With respect to ground. 


. 0°C to +70°C 

-65°Cto+150°C 
-65°Cto+125°C 
0.5 to +7 Volts ® 
...... 1 W 


COMMENT: Stress above those listed under “Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25° C 


Tg = 0°C to +70^ C; VcC = +5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input Low Voltage 

V|L 

-0.5 


0.8 

V 


Input High Voltage 

ViH 

2.0 


Vqc * 0.5 

V 


Output Low Voltage (Ports 4-7) 

VOLI 



0.45 

V 

Iql “ 0 mA Cl) 

Output Low Voltage (Port 7) 

VOL2 



1 

V 

Iql ~ 20 mA 

Output Low Voltage (Port 2) 

VOL3 



0.45 

V 

Iql ~ 

Output High Voltage (Ports 4-7) 

VOHI 

2.4 



V 

Iqh = 240 mA 

Output High Voltage (Port 2) 

V0H2 

2.4 



V 

lOH = 100 mA 

Sum of All Iqi From 16 Outputs 

'OL 



100 

mA 

5 mA Each Pin 

Input Leakage Current (Ports 4-7) 

l|L1 

-10 


20 

mA 

V|N = Vcc 1° OV 

Input Leakage Current (Port 2, 
PROG) 

l|L2 

-10 


10 

#iA 

V||\| = Vcc 10 OV 

Vcc Supply Current 

'cc 


10 

20 

mA 



Note: (T) Refer to graph of additional sink current drive. 


Tg = O^C to +70° C: Vpc = +5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNITS 

TEST 

CONDITIONS 

MIN 1 TYP 1 MAX 

Code Valid Before PROG 

'A 

100 

— 

r— 

ns 

80 pF Load 

Code Valid After PROG 

*8 

60 



ns 

20 pF Load 

Data Valid Before PROG 

«C 

200 



ns 

80 pF Load 

Data Valid After PROG 

ID 

20 



ns 

20 pF Load 

Port 2 Floating After PROG 

‘H 

0 


150 

ns 

20 pF Load 

PROG Negative Pulse Width 

IK 




ns 


Ports 4-7 Valid After PROG 

tpO 



700 

ns 

100 pF Load 

Ports 4-7 Valid Before/After PROG 

ILPI 

MSM 



ns 


Port 2 Valid After PROG 

‘ACC 



750 

ns 

80 pF Load 

CS Valid Before/After PROG 

1^ 

Bi 



ns 



PROG 

|*-1A-h» 

\ 

4 






PORTS. yC INSTRUCTION X FLOAT X DATA 

FLOAT 

PORT 2 

— tACC 

1 





[ OUTPUT VALID ^ 

c 

1 

1 

1 

l-J 




. Ly j 

PORTS 4.7 PREVIOUS OUTPUT VALID J 

ly/' OUTPUT 
^ VALID 

— 

tip 

— 

-■ — IIP — 



INPUT VALID ^ 

< 

■^‘cs 


1 : 

ICS— . 


CS \ 


V 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


AC CHARACTERISTICS 


TIMING WAVEFORMS 
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CURRENTSINKING 

CAPABILITY® 


PACKAGE OUTLINES 
iLiPD8243C/D 


/tPD8243 



MAXIMUM Iql WORST CASE PrN IN mA. 

Note: ® This curve plots the guaranteed worst case current sinking capability of any I/O port line versus the total sink current of all pins. 

The pPD8243 is capable of sinking 5 mA (for Vq|_ = 0.4V) through each of the 16 I/O lines simultaneously. The current sinking 
curve shows how the individual I/O line drive increases if all the I/O lines are not fully loaded. 



r- 1 

Plastic 

ITEM 

MILLIMETERS 

INCHES 

A 

33 MAX 

1.3 MAX 

B 

2.53 

0.1 

C 

2.54 

0.1 

D 

0.5 * 0.1 

0.02 • 0.004 

E 

27.94 

1.1 

F 

1.5 

0.059 

G 

2.54 MIN 

0.1 MIN 

H 

0.5 MIN 

0.02 MIN 

I 

5.22 MAX 

0.205 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.6 

L 

T3.2 

0.52 

M 

+0.10 

0.25 

-0.05 

+0.004 

0.01 

-0.0019 





ITEM 

MILLIMETERS 

INCHES 

A 

33.5 MAX. 

1.32 MAX. 

B 

2.78 

0.11 

c 

2.54 

0.1 

D 

0.46 

0.018 

E 

27.94 

1.1 

F 

1.5 

0.059 

G 

2.54 MIN. 

0.1 MIN. 

H 

0.5 MIN. 

0.019 MIN. 

I 

4.58 MAX. 

0.181 MAX. 

J 

5.08 MAX. 

0.2 MAX. 

K . 

15.24 

0.6 

L 

13.5 

0.53 

M 


OOl""*^ 

-0.002 


SP8243-9-78-GN-CAT 




o 


m 


z 
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SEC 

UPD8251 

/UPD8251A* 


PROGRAMMABLE COMMUNICATION INTERFACES 

DESCRIPTION The)LiPD8251 and /LtPD8251A Universal Synchronous/Asynchronous Receiver/ 

Transmitters (USARTs) are designed for microcomputer systems data communications. 
The USART is used as a peripheral and is programmed by the iuPD8080 or other 
processor to communicate in commonly used serial data transmission techniques includ- 
ing IBM Bi-Sync. The USART receives serial data streams and converts them into 
parallel data characters for the processor. While receiving serial data, the USART will 
also accept data characters from the processor in parallel format, convert them to serial 
format and transmit. The USART will signal the processor when it has completely 
received or transmitted a character and requires service. Complete US.ART status 
including data format errors and control signals such as TxE and SYNDET, is available 
to the processor at any time. 


FEATURES • Asynchronous or Synchronous Operation 
— Asynchronous: 

5-8 Bit Characters 

Clock Rate — 1, 16 or 64 x Baud Rate 
Break Character Generation 
Select 1, 1-1/2, or 2 Stop Bits 
False Start Bit Detector 

Automatic Break Detect and Handling (juPD8251A) 

— Synchronous: 

5-8 Bit Characters 

Internal or External Character Synchronization 
Automatic Sync Insertion 
Single or Double Sync Characters 

• Baud Rate — Synchronous — DC to 56K Baud (iuPD8251) 

- DC to 64K Baud (mPD 8251 A) 
— Asynchronous — DC to 9.6K Baud 

• Full Duplex, Double Buffered Transmitter and Receiver 

• Parity, Overrun and Framing Flags 

• Fully Compatible with 8080/8085//iPD780 (Z80TM) 

• All Inputs and Outputs are TTL Compatible 

• Single +5 Volt Supply 

• Separate Device, Receive and Transmit TTL Clocks 

• 28 Pin Plastic DIP Package 

• N-Channel MOS Technology 



PIN CONFIGURATION 03 

03 

RxD 
GND 

04 

D5 

Dg 
O7 

TxC 
WR 
CS 
C/D 

RxRDY 

*AII data pertaining to theAiPD8251A is preliminary 
TM: Z80 is a registered trademark of Zilog. 

Rev/2 




SYNDET/BD (mPD 8251A) 
P TxRDY 


PIN NAMES 


D 7 -D 0 

Data Bus (8 bits) 

C/D 

Control or Data is to be Written or Read 


Read Data Command 


Write Data or Control Command 

CS 

Chip Enable 

CLK 

Clock Pulse (TTL) 

RESET 

Reset 

T^ 

Transmitter Clock (TTL) 

TxD 

Transmitter Data 

Rx'c 

Receiver Clock (TTL) 

RxO 

Receiver Data 

RxRDY 

Receiver Ready (has character for 8080) 

TxRDY 

Transmitter Ready (ready for char, from 8080) 

DSR 

Data Set Ready 

DTR 

Data Terminal Ready 

SYNDET 

Sync Detect 

SYNDET/BD 

Sync Oetect/Break Detect 

RTS 

Request to Send Data 

CTS 

Clear to Send Data 

TxE 

Transmitter Enrtpty 

Vcc 

+5 Volt Supply 

GND 

Ground 
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/iPD8251/8251A 

The/LiPD8251 and jliPD 8251 A Universal Synchronous/Asynchronous Receiver/ FUNCTIONAL 

Transmitters are designed specifically for 8080 microcomputer systems but work with DESCR IPTION 
most 8-bit processors. Operation of the /iPD8251 and /iPD8251 A, like other I/O devices 
in the 8080 family, are programmed by system software for maximum flexibility. 

In the receive mode, the iuPD8251 or /iPD8251 A converts incoming serial format data 
into parallel data and makes certain format checks. In the transmit mode, it formats 
parallel data into serial form. The device also supplies or removes characters or bits that 
are unique to the communication format in use. By performing conversion and format- 
ting services automatically, the USART appears to the processor as a simple or "trans- 
parent” input or output of byte-oriented parallel data. 


The JUPD8251A is an advanced design of the industry standard 8251 USART. It /iPD8251 A FEATURES AND 

operates with a wide range of microprocessors, including the 8080, 8085, and ENHANCEMENTS 

mPD 780 (Z80TM), The additional features and enhancements of the pPD8251 A over 
the MPD8251 are listed below. 

1. The data paths are double-buffered with separate I/O registers for control, status. 

Data In and Data Out. This feature simplifies control programming and min- 
imizes processor overhead. 

2. The Receiver detects and handles "break" automatically in asynchronous 
operations, which relieves the processor_of this task. 

3. The Receiver is prevented from starting when in "break" state by a refined Rx 
initialization. This also prevents a disconnected USART from causing unwanted 
interrupts. 

4. When a transmission is concluded the TxD line will always return to the marking 
state unless SBRK is programmed. 

5. The Tx Disable command is prevented from halting transmission by the Tx 
Enable Logic enhancement, until all data previously written has been trans- 
mitted. The same logic also prevents the transmitter from turning off in the mid- 
dle of a word. 

6. Internal Sync Detect is disabled when External Sync Detect is programmed. An 
External Sync Detect Status is provided through a flip-flop which clears itself 
upon a status read. 

7. The possibility of a false sync detect is minimized by; 

— ensuring that if a double sync character is programmed, the characters be 
contiguously detected. 

— clearing the Rx register to all Logic Is (Vqh) whenever the Enter Hunt com- 
mand is issued in Sync mode. 

8. The RD and WR do not affect the internal operation of the device as long as the 
juPD8251 A is not selected. 

9. The JUPD8251 A Status can be read at any time, however, the status update will 
be inhibited during status read. 

10. The/xPD8251A has enhanced AC and DC characteristics and is free from 
extraneous glitches, providing higher speed and improved operating margins. 

1 1 . Baud rate from DC to 64K. 



C/D 

RD 

WR 

cs 


0 

0 

1 

0 

mPD8251/mPD 8251A^ Data Bus 

0 

1 

0 

0 

Data Bus->pPD8251/iuPD8251A 

1 

0 

1 

0 

Status Data Bus 

1 

1 

0 

0 

Data Bus -> Control 

X 

X 

X 

1 

Data Bus 3-State 

X 


1 

° 


BASIC OPERATION 


TM:Z80 is a registered trademark of Zilog. 
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BLOCK DIAGRAM 


TRANSMIT 

BUFFER 

(P-*S) 


^PD8251/8251A 


READ/WRITE 

CONTROL 

LOGIC 


TRANSMIT 

CONTROL 



RECEIVE 

BUFFER 


INTERNAL 
DATA BUS- 


RECEIVE 

CONTROL 


SYNDET (juPD8251) 
SYNDET/BD (>jPD8251A) 


ABSOLUTE MAXIMUM Operating Temperature “0“Cto+70°C 

RATINGS* Storage Temperature -65°C to +125‘’C 

All Output Voltages -0.5 to +7 Volts 

All Input Voltages -0.5 to +7 Volts 

Supply Voltages -0.5 to +7 Volts 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 


DC CHARACTERISTICS 


"Ta = 25 C 

Ta = 0° C to 70°C; Vcc = 5.0V ± 5%; GND = OV 


PARAMETER 



LIMITS 


PD8251 


r?n?inniiAFAi!<rnTyiiTr!Pi 



TEST CONDITIONS 


Input Low Voltage 

V|L 

Input High Voltage 

V|H 

Output Low Voltage 

VoL 

Output High Voltage 

VOH 

Data Bus Leakage 

'dl 

Input Load Current 

l|L 

Power Supply Current 

<CC 



MPD8251: IOL=1-7mA 
MPD8251A: IOL = 2.2 mA 


MPD8251: Ioh = -100mA 
MPD8251A: Iqh = -400#iA 



-50 

iHI’ 



VouT = 0-45V 

10 


10 

mA 

VoUT = Vcc 

10 


10 

139 

At 5.5V 

80 

■ 

100 

mA 

mPD 8251A: All Outputs = 


CAPACITANCE Ta = 25°C; Vcc = GND = 0V 
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/XPD8251/8251A 


Tg = 0°C to 7b°c, Vcc = 5.0V ± 5%; GND = OV. 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

pPD8251 

pPD821SA 

MIN I MAX 

MIN 1 MAX 

READ 1 

Address Stable before READ, (CS, C/D) 

lAR 

50 


0 




Address Hold Time for READ, (CS, C5) 

IRA 

5 


0 


ns 


READ Pulse Width 

‘RR 

430 


250 


ns 


Data Delay from READ 

fRD 


350 


200 

ns 

MPD8251: Cl= 100 pF 
MPD8251A: Cl = 150 pF 

READ to Data Floating 

iDF 

25 

200 

10 

100 

ns 


WRITE 1 

Address Stable before WRITE 

1AW 

20 


0 


ns 


Address Hold Time for WRITE . 

IWA 

20 


0 


ns 


WRITE Pulse Width 

tww 

400 


250 


ns 


Data Set-Up Time for WRITE 

1DW 

200 


150 


ns 


Data Hold Time for WRITE 

tWD 

40 


0 


ns 


Recovery Time Between WRITES @ 

1RV 

6 

. 

6 


'CY 


OTHER TIMING 

1 

Clock Period (3) 

tCY 

0.420 

1.35 

0.32 

1.35 

MS 


Clock Pulse Width High 

10W 

220 

0.7tCY 

120 

tcY-90 

ns 


Clock Pulse Width Low 

fjw 



90 


ns 


Clock Rise and Fall Time 

'RTF 

0 

50 

5 

20 

ns 


TxD Delay from Falling Edge of TxC 

'DTx 


1 


1 

MS 

MPD8251: Cl = 100 pF 

Rx Data Set-Up Time to Sampling Pulse 

'SRx 

2 


2 


MS 

Rx Data, Hold Time to Sampling Pulse 

'HRx 

2 


2 


MS 

Transmitter Input Clock Frequency 

1 X Baud Rate 

16X Baud Rate 

64X Baud Rate 

fTx 

DC 

DC 

DC 

56 

520 

520 


64 

310 

615 

kHz 

kHz 

kHz 


Transmitter Input Clock Pulse Width 

1 X Baud Rate 

16X and 64X Baud Rate 

-tTPW 

12 

1 




'CY 

*CY 


Transmitter Input Clock Pulse Delay 

1 X Baud Rate 

16X and 64X Baud Rate 

'TPD 

15 

3 


^3 


*CY 

‘CY 


Receiver Input Clock Frequency 

IX Baud Rate ' 

16X Baud Rate 

64X Baud Rate 

fRx 

DC 

DC 

DC 

56 

520 

520 


64 

310 

615 

kHz 

kHz 

kHz 


Receiver Input Clock Pulse Width 

1X Baud Rate 

16X and 64X Baud Rate 

'RPW 

12 

1 


12 

1 


'CY 

'CY 


Receiver Input Clock Pulse Delay 

1 X Baud Rate 

1GX and 64X Baud Rate 

'RPD 

15 

3 . 


15 

3 


'CY 

'CY 


TxRDY Delay from Center of Data Bit 

'Tx 


16 


8 

'CY 

MPD8251: Cl = 50 pF 

RxRDY Delay from Center of Data Bit 

'RX 


20 


24 

'CY 


Internal SYNDET Delay from Center 
of Data Bit 

'IS 


25 


24 

'CY 


External SYNDET Set-Up Time before 
Falling Edgepf RxC 

'ES 

16 

16 


16 

'CY 


TxEMPTY Delay from Center of Data Bit 

'TxE 


16 


20 

‘CY 

pPD8251. C[ = 50 pF 

Control Delay from Rising Edge of 

WRITE (TxE, DTR, RTS) 

'WC 




8 

'CY 


Control to READ Set-Up Time (DSR, CTS) 

'CR 

16 




20 

'CY 



Notes: ® AC timings measured at Vqh = 2'Q, Vql * 0-5, and with load circuit of Figure 1. 

This recovery time is for initialization only, when MODE, SYNC1, SYNC2, COMMAND and first DATA BYTES c 
written into the USART. Subsequent writing of both COMMAND and DATA are only allowed when TxRDY = 1 . 
(3) The TxC and RxC frequencies have the following limitations with respect to CLK. 

■ For 1 X Baud Rate, f jx or fRx < 1 /(30 tcy) 

For 16X and 64X Baud Rate, f jx or fpx ^ 1/(4. 5 tcy) 

@ Reset Pulse Width = 6 tcy minimum. 


2V 




-100 -50 


+50 +100 


A CAPACITANCE (pF) 

Typical A Output 
Delay Versus A Capacitance (pF) 


TEST LOAD CIRCUIT 


AC CHARACTERISTICS 
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/XPD8251/8251A 

TRANSMIT BUFFER/ The Transmit Buffer/Converter receives parallel data from the Data Bus Buffer via the 
CONVERTER internal data bus, converts parallel to serial data, inserts the necessary characters or 
bits needed for the programmed communication format and outputs composite serial 
data on the TxD output. 


PIN IDENTIFICATION 

(CONT.) 


1 PIN 

FUNCTION 


SYMBOL 1 

NAME 

Transmit Control Logic 

The Transmit Control Logic accepts and outputs 
all external and internal signals necessary for 
serial data transmission. 

15 

TxRDY 

Transmitter Ready 

Transmitter Ready signals the processor that the 
transmitter is ready to accept a data character. 
TxRDY can be used as an interrupt or may be 
tested through the Status information for Polled 
operation. Loading a character from the pro- 
cessor automatically resets TxRDY. 

18 

TxE 

Transmitter Empty 

The Transmitter Empty output signals the 
processor that the USART has no further char- 
acters to transmit. TxE is automatically reset 
upon receiving a data character from the pro- 
cessor. In half-duplex, TxE can be used to signal 
end of a transmission and request the processor 
to "turn the line around.” The TxEn bit in the 
command instruction does not effect TxE. 

In the Synchronous mode, a "one" on this out- 
put indicates that a Sync character or charac- 
ters are about to be automatically transmitted 
as "fillers" because the next data character has 
not been loaded. 

9 

Tj?5 

Transmitter Clock 

The Transmitter Clock controls the serial charac- 
ter transmission rate. In the Asynchronous 
mode, the TxC frequency is a multiple of the 
actual Baud Rate. Two bits of the Mode Instruc- 
tion select the multiple to be lx, 16x, or 64x 
the Baud Rate. In the Synchronous mode, the 

TxC frequency is automatically selected to 
equal the actual Baud Rate. 

Note that for both Synchronous and Asynchro- 
nous modes, serial data is shifted out of the 

USART by the falling edge of TxC. 

19 

TxD 

Transmitter Data 

The Transmit Control Logic outputs the 
composite serial data stream on this pin. 


iuPD8251 ANDmPD8251A 
INTERFACE TO 8080 
STANDARD SYSTEM BUS 



ADDRESS BUS 


Aq 


CONTROL BUS 






02 

iTTL) 


I/O R 

I/O W 

RESET 


DATA BUS 


ii 


7 ^ 




A 


C/D CS D 7 -D 0 RD WR RESET CLK 
;liPD8251/8251A 


22t0 
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/XPD8251/8251A 

The Receiver Buffer accepts serial data input at the RxD pin and converts the data RECEIVER BUFFER 
from serial to parallel format. Bits or characters required for the specific communica- 
tion technique in use are checked and then an eight-bit "assembled" character is 
readied for the processor. For communication techniques which require less than 
eight bits, the /xPD8251 and /mPD 8251 A sets the extra bits to "zero." 



PIN 


NO. 1 

SYMBOL 

NAME 



Receiver Control Logic 

This block manages all activities related to 
incoming data. 

14 

RxRDY 

Receiver Ready 

The Receiver Ready output indicates that the 
Receiver Buffer is ready with an "assembled” 
character for input to the processor. For Polled 
operation, the processor can check RxRDY 
using a Status Read or RxRDY can be con- 
nected to the processor interrupt structure. 

Note that reading the character to the pro- 
cessor automatically resets RxRDY. 

25 

R>^ 

Receiver Clock 

The Receiver Clock is the rate at which the 
incoming character is received. In the Asynchro- 
nous mode, the RxC frequency may be 1,16 
or 64 times the actual Baud Rate but in the 
Synchronous mode the RxC frequency must 
equal the Baud Rate. Two bits in the mode 
instruction select Asynchronous at lx, 16x or 

64x or Synchronous operation at lx the Baud 
Rate. 

Unlike TxC, data is sampled by the mPD 8251 and 
)uPD8251 A on the rising edge of RxC. (]) 

3 

RxD 

Receiver Data 

A composite serial data stream is received by 
the Receiver Control Logic on this pin. 

16 

SYNDET 

(mPD8251T 

Sync Detect 

The SYNC Detect pin is only used in the 
Synchronous mode. The juPD8251 may be pro- 
grammed through the Mode Instruction to 
operate in either the internal or external Sync 
mode and SYNDET then functions as an output 
or input respectively. In the internal Sync mode, 
the SYNDET output will go to a "one" when 
the juPD8251 has located the SYNC character 
in the Receive mode. If double SYNC 
character (bi-sync) operation has been pro- 
grammed, SYNDET will go to "one” in the 
middle of the last bit of the second SYNC 
character. SYNDET is automatically reset to 
"zero" upon a Status Read or RESET. In the 
external SYNC mode, a "zero" to "one” transi- 
tion on the SYNDET input will cause the 
juPD8251 to start assembling data character 
on the next falling edge of RxC. The length of 
the SYNDET input should be at least one RxC 
period, but may be removed once the 
mPD 8251 is in SYNC. 

16 

SYNDET/BD 

(mPD8251A) 

I 

Sync Detect/ 

Break Detect 

The SYNDET/BD pin is used in both Synchron- 
ous and Asynchronous modes. When in SYNC 
mode the features for the SYNDET pin 
described above apply. When in Asynchron- 
ous mode, the Break Detect output will go 
high when an all zero word of the programmed 
length is received. This word consists of: start 
bit, data bit, parity bit and one stop bit. Reset 
only occurs when Rx data returns to a logic 
one state or upon chip reset. The state of 

Break Detect can be read as a status bit. 


PIN IDENTIFICATION 

(CONT.) 


Note: (T) Since the juPD8251 and iuPD8251 A will frequently be handling both the recepti on and 
transmission for a given link, the Receive and Transmit Baud Rates will be same. RxC 
and TxC then require the same frequency and may be tied together and connected to 
a single clock source or Baud Rate Generator. 

Examples: If the Baud Rate equals 110 (Async): If the Baud Rate equals 300: 


RxC or TxC equals 1 10 Hz (lx) 
RxC or TxC equals 1.76 KHz (16x) 
RxC or TxC equals 7.04 KHz (64x) 


RxC or TxC equals 300 Hz (lx) A or S 
RxC or TxC equals 4800 Hz (16x) A only 
RxC or TxC equals 19.2 KHz (64x) A only 
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/tPD8251/8251A 

OPERATIONAL A set of control words must be sent to the /iPD8251 and juPD8251 A to define the 
DESCRIPTION desired mode and communications format. The control words will specify the BAUD 
RATE FACTOR (lx, 16x, 64x), CHARACTER LENGTH (5 to 8), NUMBER OF 
STOP BITS (1, 1-1/2, 2) ASYNCHRONOUS or SYNCHRONOUS MODE, SYNDET 
(IN or OUT), PARITY, etc. 

After receiving the control words, the/iPD8251 and /LtPD8251A are ready to commun- 
icate. TxRDY is raised to signal the processor that the USART is ready to receive a 
character for transmission. When the processor writes a character to the USART, 
TxRDY is automatically reset. 


Concurrently, the //PD8251 and juPD8251 A may receive serial data; and after 
receiving an entire character, the RxRDY output is raised to indicate a completed 
character is ready for the processor. The processor fetch will automatically reset 
RxRDY. 


Note: The //PD8251 and ^tPD8251A may provide faulty RxRDY for the first read 

after power-on or for the first read after receive is re-enabled by a command 
instruction (RxE). A dummy read is recommended to clear faulty RxRDY. 
But this is not the case for the first read after hardware or software reset 
after the device operation has once been established. 

The juPD8251 and /xPD8251A cannot transmit until the TxEN (Transmitter 
Enable) bit has been set by a Command Instruction and until the CTS (Clear 
to Send) input is a "zero". TxD is held in the "marking" state after Reset 
awaiting new Command Words. 

jliPD8251 prog RAMMI NG The USART must be loaded with a group of two to four control words provided by 

the processor before data reception and transmission can begin. A Reset (internal or 
external) must immediately proceed the control words which are used to program the 
complete operational description of the communications interface. If an external 
RESET is not available, three successive 00 Hex or two successive 80 Hex command 
instructions (C/D = 1 ) followed by a software reset command instruction (40 Hex) 
can be used to initialize the /xPD8251 and /iPD8251 A. 


и. 

0 

■!-» 

Q. 

E 

o 

o 

o 

к. 

o 


O 

LU 


There are two control word formats; 

1. Mode Instruction 

2. Command Instruction 


MODE INSTRUCTION This control word specifies the general characteristics of the interface regarding the 

SYNCHRONOUS or ASYNCHRONOUS MODE, BAUD RATE FACTOR, CHARACTER 
LENGTH, PARITY, and NUMBER OF STOP BITS. Once the Mode Instruction 
has been received, SYNC characters or Command Instructions may be inserted depend- 
ing on the Mode Instruction content. 


COMMAND INSTRUCTION This control word will be interpreted as a SYNC character definition if immediately 

preceded by a Mode Instruction which specified a Synchronous format. After the 
SYNC character(s) are specified or after an Asynchronous Mode Instruction, all sub- 
sequent control words will be interpreted as an update to the Command Instruction. 
Command Instruction updates may occur at any time during the data block. To 
modify the Mode Instruction, a bit may be set in the Command Instruction which 
causes an internal Reset which allows a new Mode Instruction to be accepted. 
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NOTE © 


The /LtPD8251 and juPD8251A can operate in either Asynchronous or Synchronous 
communication modes. Understanding how the Mode Instruction controls the 
functional operation of the USART is easiest when the device is considered to be two 
separate components, one asynchronous and the other synchronous, which share the 
same support circuits and package. Although the format definition can be changed at 
will or "on the fly", the two modes will be explained separately for clarity. 

When a data character is written into the jliPD 8251 and juPD8251 A, the USART ASYNCH RONOUS 

automatically adds a START bit (low level or "space") and the number of STOP bits TRANSMISSION 

(high level or "mark") specified by the Mode Instruction. If Parity has been enabled, 
an odd or even Parity bit is Inserted just before the STOP bit(s), as specified by the 
Mode Instruction. Then, depending on CTS and TxEN, the character may be trans- 
mitted as a se rial data stream at the TxD output. Data is shifted out by the falling 
edge of TxC at TxC, TxC/16 or TxC/64, as defined by the Mode Instruction. 


MODE INSTRUCTION 
DEFINITION 


C/D = 1 
C/^ = 1 
C/D = 1 
C/D = 1 


C/D = 0 > 


MODE INSTRUCTION 


SYNC CHARACTER 1 


SYNC CHARACTER 2 


COMMAND INSTRUCTION 


DATA 


C/D = 1 


COMMAND INSTRUCTION 


C/D = 0 y DATA 


C/D = 1 


COMMAND INSTRUCTION 


TYPICAL DATA BLOCK 


SYNC MODE 
ONLY ® 


The second SYNC character is skipped if MODE instruction has pro- 
grammed the jliPD 8251 and juPD8251 A to single character Internal 
SYNC Mode. Both SYNC characters are skipped if MODE 
instruction has programmed the /liPD 8251 and fiPD8251 A to ASYNC 
mode. 


If no data characters have been loaded into the /LtPD8251 and juPD8251A, or if all 
available characters have been transmitted, the TxD output remains "high" (marking) 
in preparation for sending the START bit of the next character provided by the 
processor. TxD may be forced to send a BREAK (continuously low) by setting the cor- 
rect bit in the Command Instruction. 

The RxD input line is normally held "high" (marking) by the transmitting device. ASYNCHRONOUS 

A falling edge at RxD signals the possible beginning of a START bit and a new RECEIVE 

character. The START bit is checked by testing for a "low" at its nominal center 
as specified by the BAUD RATE. If a "low" is detected again, it is considered valid, 
and the bit assembling counter starts counting. The bit counter locates the approxi- 
mate center of the date, parity (if specified), and STOP bits. The parity error flag (PE) 
is set, if a parity error occurs. Input bits are sampled at the RxD pin with the rising 
edge of RxC. If a high is not detected for the STOP bit, which normally signals the end 
of an input character, a framing error (FE) will be set. After a valid STOP bit, the input 
character is loaded into the parallel Data Bus Buffer of the iLiPD8251 and iuPD8251 A 
and the RxRDY signal is raised to indicate to the processor that a character is ready to 
be fetched. If the processor has failed to fetch the previous character, the new charac- 
ter replaces the old and the overrun flag (OE) is set. All the error flags can be reset 
by setting a bit in the Command Instruction. Error flag conditions will not stop sub- 
sequent USART operation. 
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MODE 

INSTRUCTION FORMAT 
ASYNCHRONOUS MODE 


Dy 

De 

D5 

D4 


D2 

Di 

Do 

S2 

Si 

EP 

PEN 

L2 

L-l 

B2 

Bl 


/1PD8251/8251A 


BAUD RATE FACTOR 


0 

1 

0 

1 

0 

0 

1 

1 

SYNC 

MODE 

(IX) 

(lex) 

(64X) 


CHARACTER LENGTH 


0 

1 

0 

1 

0 

0 

1 

1 

5 

6 

7 

8 

BITS 

BITS 

BITS 

BITS 


PARITY ENABLE 
1= ENABLE 0 = DISABLE 

EVEN PARITY GENERATION/CHECK 
1 = EVEN 0 = ODD 

NUMBER OF STOP BITS 


0 

1 

0 

1 

0 

0 

1 

1 

INVALID 

1 

BIT 

BITS 

2 

BITS 


TRANSMIT/RECEIVE 
FORMAT 
ASYNCHRONOUS MODE 


TxD 


MARKING 



1 J 


iJ 

START 

DATA BITS 

j 

PARITY 

STOP 

BIT 

BIT 

BITS 


TRANSMITTER OUTPUT 



i > 




START 

DATA BITS 

PARITY 

STOP 

BIT 

• < 

BIT 

BITS 


RECEIVER INPUT 


CPU BYTE (5-8 BITS/CHAR) 



DATA CHARACTER 

u 

ASSEMBLED SERIAL DATA OUTPUT (TxD) 



0 


»» 

START 

BIT 

DATA CHARACTER 

PARITY 

BIT 

STOP 

BITS 


if 


■ » 4 t 1 


TRANSMISSION FORMAT 



SERIAL DATA INPUT (RxD) 



if 




START 


PARITY 

STOP 

BIT 

DATA CHARACTER 

BIT 

BITS 


1 C 


if 


CPU BYTE (5-8 BITS/CHAR) © 

— — n — — — 

DATA CHARACTER 

— ( i 

NOTE©: IF CHARACTER LENGTH IS DEFINED AS 5, 6, OR 7 
BITS; THE UNUSED BITS ARE SET TO "ZERO." 

RECEIVE FORMAT 
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As in Asynchronous transmission, the TxD output remains "high" (marking) SYNCHRONOUS 

until the JUPD8251 and / l£PD 8251 A receive the first character from the TRANSMISSION 

processor which is usually a SYNC character. After a Command Instruction has 
set TxEN and after Clear to Send (CTS) goes low, the first character is serially 
transmitted. Data is shifted out on the falling edge of TxC and the same rate as T xC. 

Once transmission has started. Synchronous Mode format requires that the serial data 
stream at TxD continue at the TxC rate or SYNC will be lost. If a data character is 
not provided by the processor before the juPD8251 and jLtPD8251A Transmitter 
Buffer becomes empty, the SYNC character(s) loaded directly following the Mode 
Instruction will be automatically inserted in the TxD data stream. The SYNC 
character(s) are inserted to fill the line and maintain synchronization until new data 
characters are available for transmission. If the /L£PD8251 and juPD8251 A become 
empty, and must send the SYNC character(s), the TxEMPTY output is raised to signal 
the processor that the Transmitter Buffer is empty and SYNC characters are being 
transmitted. TxEMPTY is automatically reset by the next character from the processor. 



SYNCHRONOUS 

RECEIVE 


Incoming data on the RxD input is sampled on the rising edge of RxC, and the 
Receiver Buffer is compared with the first SYNC character after each bit has been 
loaded until a match is found. If two SYNC characters have been programmed, the 
next received character is also compared. When the SYNC character{s) programmed 
have been detected, the )^PD8251 and )lxPD 8251A leave the HUNT mode and are in char- 
acter synchronization. At this time, the SYNDET (output) Is set high. SYNDET is 
automatically reset by a STATUS READ. 

If external SYNC has been specified in the Mode Instruction, a "one" applied 
to the SYNDET (input) for at least one RxC cycle will synchronize the USART. 

Parity and Overrun Errors are treated the same in the Synchronous as in the 
Asynchronous Mode. Framing errors do not apply in the Synchronous format. 

The processor may command the receiver to enter the HUNT mode with a Command 
Instruction which sets Enter HUNT (EH) if synchronization is lost. 
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MODE INSTRUCTION 
FORMAT 
SYNCHRONOUS MODE 



/XPD8251/8251A 


•^7 Dg Dg D 4 D 3 D 2 D-| Dq 



0 = DOUBLE SYNC CHARACTER 


TRANSMIT/RECEIVE CPU BYTES (5-8 BITS/CHAR) 

FORMAT fi 

SYNCHRONOUS MODE data characters 


ASSEMBLED SERIAL DATA OUTPUT (TxD) 



TRANSMIT FORMAT 


SERIAL DATA INPUT (RxD) 



CPU BYTES (5-8 BITS/CHAR) 



RECEIVE FORMAT 
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After the functional definition of the jLiPD8251 and /:iPD8251A has been specified by COMMAND INSTRUCTION 

the Mode Instruction and the SYNC character(s) have been entered, if in SYNC mode, FORMAT 

the USART is ready to receive Command Instructions and begin communication. A 

Command Instruction is used to control the specific operation of the format selected 

by the Mode Instruction. Enable Transmit, Enable Receive, Error Reset and Modem 

Controls are controlled by the Command Instruction. 

After the Mode Instruction and the SYNC character(s), as needed, are loaded, all 
subsequent "control writes" (C/D = 1) will load or overwrite the Command Instruction 
register. A Reset operation (Internal via CMD IR or external via the RESET input) 
will cause the /iPD8251 and /iPD8251 A to interpret the next "control write", which 
must immediately follow the reset, as a Mode Instruction. 


It is frequently necessary for the processor to examine the "status" of an active STATUS READ FORMAT 

interface device to determine if errors have occurred or to notice other conditions 

which require a response from the processor. The /iPD8251 and juPD8251 A have 

features which allow the processor to "read" the device status at any time. A data fetch 

is issued by the processor while holding the C/D input "high" to obtain device Status 

Information. Many of the bits in the status register are copies of external pins. This 

dual status arrangement allows the jLiPD8251 and jliPD 8251 A to be used in both Polled 

and interrupt driven environments. Status update can have a maximum delay of a 16 

clock period. 


When a parity error is detected, the PE flag is set, and is cleared by setting the PAR ITY E R ROR 

ER bit in a subsequent Command Instruction. PE being set does not inhibit USART 
operation. ^ 


If the processor fails to read a data character before the one following is available, OVERRUN E R ROR 

the OE flag is set, and is cleared by setting the ER bit in a subsequent Command 
Instruction. Although OE being set does not inhibit USART operation, the 
previously received character is overwritten and lost. 


0 

If a valid STOP bit is not detected at the end of a character, the FE flag is set, and FRAMING ERRORS 
is cleared by setting the ER bit in a subsequent Command Instruction. FE being set 
does not inhibit USART operation. 

Note; 0 ASYNC mode only. 



O 
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PACKAGE OUTLINES 
iLtPD8251C/D 
MPD8251AC/D 



Plastic 


ITEM 

MILLIMETERS 

INCHES 

A 

38.0 MAX. 

1.496 MAX. 

8 

2.49 

0.098 

. c 

2.54 

0.10 

0 

0.5 ±0.1 

0.02 ± 0.004 

E 

33.02 

13 

F 

1.5 

0.059 

G 

2.54 MIN. 

0.10 MIN. 

H 

0.5 MIN. 

0.02 MIN. 

I 

5.22 MAX. 

0.205 MAX. 

J 

5.72 MAX. 

0.225 MAX. 

X 

15.24 

0.6 

L 

13.2 

0.52 

M 

^ +0-10 

0 25 

0.05 

„ ^ + 0.004 
0.002 




Ceramic 


ITEM 

MILLIMETERS 

INCHES 1 

A 

36.0 MAX. 

[jQQJQQHIHI 

B 

1.5 MAX. 


c 

2.54 

_ 0:^ ^ 1 

D 

0.50 • 0. 1 


E 

33.0 

1.299 

F 

1.27 

0.05 

G 

3.2 MIN, 


H 

1.0 MIN 


1 

3.3 max. 

0.13 MAX. 

J 

5.2 MAX, 

0.20 MAX. 

K 

15.3 

0.60 

L 

13.9 

0.55 

M 

0.30 t 0.1 

0.012 t 0.004 


SP8251 /8251 A- 1 0-78-GN-CAT 
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SEC 

NEC Microcomputers, Inc. /X.PD8253 

PROGRAMMABLE INTERVAL TIMER 

DESCRIPTION The NEC/iPD8253 contains three independent, programmable, multi-modal 16-bit 
counter/timers. It is designed as a general purpose device, fully compatible with the 
8080 family. The /iPD8253 interfaces directly to the busses of the processor as an 
array of I/O ports. 

The JUPD8253 can generate accurate time delays under the control of system software. 
The three independent 16-bit counters can be clocked at rates from DC to 2 MHz. The 
system software controls the loading and starting of the counters to prpvide accurate 
multiple time delays. The counter output flags the processor at the completion of the 
time-out cycles. 

System overhead is greatly improved by relieving the software from the maintenance of 
timing loops. Some other common uses for the juPD8253 in microprocessor based 
systems are: 

• Programmable Baud Rate Generator 

• Event Counter 

• Binary Rate Multiplier 

• Real Time Clock 

• Digital One-Shot 

• Complex Motor Controller 


FEATURES • Three I ndpendent 16-Bit Counters 

• Clock Rate: DC to 3 MHz 

• Programmable Counter Modes 

• Count Binary or BCD 

• Single -i-5 Volt Supply 

• 24 Pin Dual-In-Line Plastic Package 



Rev/1 


PIN NAMES 
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/tPD8253 

Data Bus Buffer FUNCTIONAL 

The 3-state, 8-bit, bi-directional Data Bus Buffer interfaces the juPD8253 to the 8080A DESCRIPTION 
microprocessor system. It will transmit or receive data in accordance with the INput or 
OUTput instructions executed by the processor. There are three basic functions of the 
Data Bus Buffer. 


1. Program the modes of the //PD8253 

2. Load the count registers. 

3. Read the count values. 

Read/Write Logic 

The Read/Write Logic controls the overall operation of the /iPD8253 and is governed 
by inputs received from the processor system bus. 

Control Word Register 

Two bits from the address bus of the processor, Aq and A^ , select the Controi Word 
Register when both are at a logic "1 '' (active-high logic). When selected, the Control 
Word Register stores data from the Data Bus Buffer in a register. This data is then 
used to control: 

1. The operational MODE of the counters. 

2. The selection of BCD or Binary counting. 

3. The loading of the count registers. 

^ (Read) 

This active-low signal instructs the jL£PD8253 to transmit the selected counter value to 
the processor. 

WR (Write) 

This active-low signal instructs the /iPD8253 to receive MODE information or counter 
input data from the processor. 

Ai, Ao 

The Ai and Aq inputs are normally connected to the address bus of the processor. 
They control the one-of-three counter selection and address the control word register 
to select one of the six operational MODES. 

CS (Chip Select) 

The//PD8253 is enabled when an active-low signal is applied to this input. Reading or 
writing from this device is inhibited when the chip is disabled. The counter operation, 
however, is not affected. 

Counters #0, #1, #2 

The three identical, 16-bit down counters are functionally independent allowing for 
separate MODE configuration and counting operation. They function as Binary or 
BCD counters with their gate, input and output line configuration determined by the 
operational MODE data stored in the Control Word Register. The system software 
overhead time can be reduced by allowing the control word to govern the loading of 
the count data. 


The programmer, with READ operations, has access to each counter's contents. The 
/iPD8253 contains the commands and logic to read each counter's contents while still 
counting without disturbing its operation. 

The following is a table showing how the counters are manipulated by the input signals 
to the Read/Write Logic. 








CS 

RD 

WR 

Ai 

Ao 

FUNCTION 

0 

1 

0 

0 

0 

Load Counter No. 0 

0 

1 

0 

0 

1 

Load Counter No. 1 

0 

1 

0 

1 

0 

Load Counter No. 2 

0 

1 

0 

1 

1 

Write Mode Word 

0 

0 

1 

0 

0 

Read Counter No. 0 

0 

0 

1 

0 

1 

Read Counter No. 1 

0 

0 

1 

1 

0 

Read Counter No. 2 

0 

0 

1 

1 

1 

No-Operation, 3-State 

1 

X 

X 

X 

X 

Disable, 3-State 

0 

1 

1 

X 

X 

No-Operation, 3-State 
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ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


CAPACITANCE 


/IPD8253 


I 1 



Operating Temperature 0°Cto+70°C 

Storage Temperature -65°Cto +1 25^ 

Voltage on Any Pin -0.5 to +7 VoltsCv 


Note: With respect to ground. 

COMMENT : Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
realiability. 

*Ta = 25°C 


Tg = 0° C to +70° C; Vcc = +5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input Low Voltage 

V|L 

-0.5 


0.8 

V 


Input High Voltage 

V|H 

2.0 


Vcc^-S 

V 


Output Low Voltage 

VOL 



0.45 

V 

Iql ~ 2.2 mA 

Output High Voltage 

VOH 

2.4 



V 

•oh ~ -400 juA 

Input Load Current 

l|L 



±10 

mA 

V|N = VcctoO V 

Output Float Leakage Current 

'OFL 



±10 

mA 

V0UT = VcctoO V 

Vcc Supply Current 

'cc 



95 

mA 



Ta = 25°C; Vcc = GND = GV 




LIMITS 



PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

TEST CONDITIONS 

Input Capacitance 

C|N 



10 

pF 

fc = 1 fVIHz 

Input/Output Capacitance 

C |/0 



20 

pF 

Unmeasured pins returned 
to Vss- 


K 

O 

(A 

III 

O 

O 

a 

CL 

o 

flC 

o 


2223 


©IC MASTER 1979 


NEC Microcomput^ 









NEC Microcomputer 


/£PD8253 

Ta = 0°Cto+70°C;Vcc = +5V± 5%;GND = 0 V AC CHARACTERISTICS© 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

1 READ 

Address Stable Before READ 

fAR 

50 



ns 


Address Hold Time for READ 

^RA 

5 



ns 


READ Pulse Width 

tRR 

400 



ns 


Data Delay from READ 

tRD 



300 

ns 

CL= 100 pF 

READ to Data Floating 

tDF 

25 


125 

ns 

CL= 100 pF 

WRITE 

Address Stable Before WRITE 

tAW 

20 



ns 


Address Hold Time for WRITE 

tWA 

20 



ns 


WRITE Pulse Width 

tww 

400 



ns 


Data Set Up Time for WR ITE 

tDW 

200 



ns 


Data Hold Time for WRITE 

tWD 

40 



ns 


Recovery Time Between WRITES 

tRV 

1 



ns 


CLOCK AND GATE TIMING | 

Clock Period 

tCLK 

300 


DC 

ns 


High Pulse Width 

tPWH 

200 



ns 


Low Pulse Width 

tPWL 

100 



ns 


Gate Pulse Width High 

tGW 

150 



ns 


Gate Set Up Time to Clock t 

tGS 

100 



ns 


Gate Hold Time After Clock t 

tGH 

50 



ns 


Low Gate Width 

tGL 

100 



ns 


Output Delay from Clock i 

tOD 



300 

ns 

CL= 100 pF 

Output Delay from Gate 

tODG 



300 

ns 

CL= 100 pF 


Note: Timing Measured at Vqi-i = 2.2 V; Vql ~ 0-8 V. 



TIMING WAVEFORMS 



cs ^ 

t ' 


iCT 


— 'AW ^ 


*WA— 



1 

DATA BUS J 




< 


— 

'DW—^ 

M 



_ 

WR 

r 


^ tww 

WRITE TIMING 


'PWH— 
CLK ^ 


h-*tpw L»> 

L 

r 

«CLK ► 

'GS— *- 

L 

.r~\ 


f'GS-^ 


.... 



1 

- »]•*■ tQH 

GATEG 

r 


A. ..... 


K 


'GH-» 

-*-'GL-* 








OUTPUT 0 

X 

: > 




*— 'ODG 



CLOCK AND GATE TIMING 
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PROGRAMMING 
THE MPD8253 


The programmer can select any of the six operational MODES for the counters using 
system software. Individual counter programming is accomplished by loading the 
CONTROL WORD REGISTER with the appropriate control word data (Aq, A-j = 11). 


CONTROL WORD FORMAT 


D? 

De 

D5 

D4 

D3 

D2 

Dl 

Do 

SCI 

SCO 

RL1 

RLO 

M2 

Ml 

MO 

BCD 


SC — Select Counter 


SCI 

SCO 


0 

0 

Select Counter 0 

0 

1 

Select Counter 1 

1 

0 

Select Counter 2 

1 

1 

Invalid 


R L — Read/Load 

RL1 

RLO 


0 

0 

Counter Latching Operation 

1 

0 

Read/Load Most Significant Byte Only 

0 

1 

Read/Load Least Significant Byte Only 

1 

1 

Read/Load Least Significant Byte First, Then Most 
Significant Byte 


BCD 


0 

Binary Counter, 16-Bits 

1 

BCD Counter, 4-Decades 


M-Mode 


M2 

Ml 

MO 


0 

0 

0 

Mode 0 

0 

0 

1 

Mode 1 

X 

1 

0 

Mode 2 

X 

1 

1 

Mode 3 

1 

0 

0 

Mode 4 

1 

0 

1 

Mode 5 
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/LIPD8253 


Each of the three counters can be individually programmed with different operating 
MODES by appropriately formatted Control Words. The following is a summary of the 
MODE operations. 

Mode 0: Interrupt on Terminal Count 

The initial MODE set operation forces the OUTPUT low. When the specified counter is 
loaded with the count value, it will begin counting. The OUTPUT will remain low until 
the terminal count sets it high. It will remain in the high state until the trailing edge of 
the second WR pulse loads in COUNT data. If data is loaded during the counting 
process, the first WR stops the count. Counting starts with the new (X)unt data triggered 
by the falling clock edge after the second WR. If a GATE pulse is asserted while count- 
ing, the count is terminated for the duration of GATE. The falling edge of CLK follow- 
ing the removal of GATE restarts counting from the terminated point 

jmrumjinjwuiru 


OPERATIONAL MODES ® 


Mode 1: Programmable One-Shot 

The OUTPUT is set low by the falling edge of CLOCK following the trailing edge of 
GATE. The OUTPUT is set high again at the terminal count. The output pulse is not 
affected if new count data is loaded while the OUTPUT is low. The new data will be 
loaded on the rising edge of the next trigger pulse. The assertion of a trigger pulse 
while OUTPUT is low, resets and retriggers the One-Shot. The OUTPUT will remain 
low for the full count value after the rising edge of TRIGGER. 

C..C. jmimRnnnjmrinji 
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Mode 2: Rate Generator 

The RATE GENERATOR is a variable modulus counter. The OUTPUT goes low for 
one full CLOCK period as shown in following timing diagram. The count data sets the 
time between OUTPUT pulses. If the count register is reloaded between output pulses 
the present period will not be affected. The subsequent period will reflect the new 
value. The OUTPUT will remain high for the duration of the asserted GATE input. 
Normal operation resumes on the falling CLOCK edge following the rising edge of 

gate. nnnnjuuifuiminjum 


4 3 2 1 0(4) 3 2 1 0(3) 


1 0(3) 2 1 0(3) 2 1 


Note: (T) All internal counter events 

occur at the falling edge of the 
associated clock in all modes of 
operation. 
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OPERATIONAL MODES 
(Cont) 


/tPD8253 

Mode 3: Square Wave Generator 

MODE 3 resembles MODE 2 except the OUTPUT will be high for half of the count and 
low for the other half (for even values of data). For odd values of count data the OUT- 
PUT will be high one clock cycle longer than when it is low (High Period 
clock cycles; Low Period -*■ ^ * clock periods, where N is the decimal value of count 

data). If the count register is reloaded with a new value during counting, the new value 
will be reflected immediately after the output transition of the current count. 

The OUTPUT will be held in the high state while GATE is asserted. Counting will start 
from the full count data after the GATE has been removed. 


/innruifinnnamin 


014) 3 2 1 0(4) 3 2 1 014) 3 2 1 0(4) 



0(5) 4 3 2 1 0(5) 4 3 2 1 0(S) 4 3 


OUTPUT^ J (n * 5) 


GATE 

(RESET) 


OUTPUTn 


~1_J — 

0(4) 4 3 2 1 0 (4) 3 2 1 0 (4) 

n_i L_r 


Mode 4: Software Triggered Strobe 

The OUTPUT goes high when MODE 4 is set, and counting begins after the second 
byte of data has been loaded. When the terminal count is reached, the OUTPUT will 
pulse low for one clock period. Changes in count data are reflected in the OUTPUT as 
soon as the new data has been loaded into the cxiunt registers. During the loading of 
new data, the OUTPUT is held high and counting is inhibited. 

The OUTPUT is held high for the duration of GATE. The counters are reset and 
counting begins from the full data value after GATE is removed. 

cc niinnnnnnrijmn ^ 


OUTPUTn 


n,. .1 

_ — 




T 


OUTPUT^ — u — 

Mode 5: Hardware Triggered Strobe 

Loading MODE 5 sets OUTPUT high. Counting begins when count data is loaded and 
GATE goes high. After terminal count is reached, the OUTPUT will pulse low for one 
clock period. Subsequent trigger pulses will restart the counting sequence with the 
OUTPUT pulsing low on terminal count following the last rising edge of the trigger 
input (Reference bottom half of timing diagram). 

CLOCK 


<0 

3 

Q. 

E 

o 

o 

o 


o 

UJ 

z. 


4 3 2 10 


u 
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SEC 

NEC Microcomputers, Inc. ^pd8255 

/tPD8255A-5* 

PROGRAMMABLE PERIPHERAL INTERFACES 

DESCRIPTION The /liPD 8255 and /liPD 8255A-5 are general purpose programmable INPUT/OUTPUT 
devices designed for use with the 8080A/8085A microprocessors. Twenty-four (24) 

I/O lines may be programmed in two groups of twelve (group I and group II) and used 
in three modes of operation. In the Basic mode, (MODE 0), each group of twelve I/O 
pins may be programmed in sets of 4 to be input or output. In the Strobed mode, 
(MODE 1 ), each group may be programmed to have 8 lines of input or output. Three 
of the remaining four pins in each group are used for handshaking strobes and interrupt 
control signals. The Bidirectional Bus mode, (MODE 2), uses the 8 lines of Port A for 
a bidirectional bus, and five lines from Port C for bus control signals. The )uPD8255 
and JUPD8255A-5 are packaged in 40 pin plastic dual-in-line packages. 


FEATURES • Fully Compatible with the 8080A/8085 Microprocessor Families 

• All Inputs and Outputs TTL Compatible 

• 24 Programmable I/O Pins 

• Direct Bit SET/RESET Eases Control Application Interfaces 

• 8 — 2 mA Darlington Drive Outputs for Printers and Displays ()uPD8255) 

• 8 — 4 mA Darlington Drive Outputs for Printers and Displays (/liPD8255A-5) 

• LSI Drastically Reduces System Package Count 

• Standard 40 Pin Dual-1 n-Line Plastic Package 
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/(PD8255/8255A-5 

General 

The/xPD8255 and juPD8265A-5 Programmable Peripheral Interfaces (PPI) are designed 
for use in 8080A/8085A microprocessor systems. Peripheral equipment can be effectively 
and efficiently interfaced to the 8080A/8085A data and control busses with the)uPD8255 
and /iPD8255A-5. The^iPD8255 and /xPD8255A-5 are functionally configured to be 
programmed by system software to avoid external logic for peripheral interfaces. 

Data Bus Buffer 

The 3-state, bidirectional, eight bit Data Bus Buffer (D0-D7) of the /iPD8255 and 
juPD8255A-5 can be directly interfaced to the processor's system Data Bus (DQ-Dy). 
The Data Bus Buffer is controlled by execution of IN and OUT instructions by the 
processor. Control Words and Status information are also transmitted via the Data Bus 
Buffer. 

Read/Write and Control Logic 

This block manages all of the internal and external transfers of Data, Control and 
Status. Through this block, the processor Address and Control busses can control the 
peripheral interfaces. 

Chip Select, CS, pin 6 

A Logic Low, V|[_, on this input enables the ^£PD8255 and /iPD8255A-5 for com- 
munication with the 8080A/8085A. 

Read, RD, pin 5 

A Logic Low, V||_, on this input enables the)LiPD8255 and jLfPD8255A-5 to send Data 
or Status to the processor via the Data Bus BjUffer. 

Write, WR, pin 36 

A Logic Low, V||_, on this input enables the Data Bus Buffer to receive Data or Con- 
trol Words from the processor. 

Port Select 0, Aq, pin 9 
Port Select 1, Ai, pin 8 

These two inputs are used in conjunction with CS, RD, and WR to control the selec- 
tion of one of three ports on the Control Word Register. Aq and A-) are usually 
connected to Aq and Ai of the processor Address Bus. 

Reset, pin 35 

A Logic High, V|[-|, on this input clears the Control Register and sets ports A, B, and 
C to the input mode. The input latches in ports A, B, and C are not cleared. 

Group I and Group II Controls 

^ ■ Through an OUT instruction in System Software from the processor, a control word 

is transmitted to the juPD8255 and juPD8255A-5. Information such as "MODE," 

Q. "Bit SET," and "Bit RESET" is used to initialize the functional configuration of each 

E I/O port. 

CD 

O Each group (I and II) accepts “commands" from the ReadAA/rite Control Logic and 
2 "control words" from the internal data bus and in turn controls its associated I/O 
ports. 

^ Group I — Port A and upper Port C (PC7-PC4) 

O Group II — Port B and lower Port C (PC3-PC0) 

2; While the Control Word Register can be written into , the contents cannot be read back 
to the processor. 

Ports A, B, and C 

The three 8-bit I/O ports (A, B, and C) in the juPD8255 and /xPD8255A-5 can all be 
configured to meet a wide variety of functional requirements through system software. 
The effectiveness and flexibility of thejLiPD8255 and /iPD8255A-5 is further 
enhanced by special features unique to each of the ports. 

Port A = An 8-bit data output latch/buffer and data input latch. 

Port B = An 8-bit data input/output latch/buffer and an 8-bit data input buffer. 

Port C = An 8-bit output latch/buffer and a data input buffer (input not latched). 

Port C may be divided into two independent 4-bit control and status ports for use with 
Ports A and B. 


FUNCTIONAL DESCRIPTION 
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BLOCK DfAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


CAPACITANCE 


/tPD8255/8255A-5 


“♦5V 
“ GND 


BI-DIRECTIONAL DATA BUSl 


^ ^ BUFFER I ^ 


READ/ 

WRITE 

CONTROL 

LOGIC 


GROUP 

CONTROL 






8 BIT 

INTERNAL 
DATA BUS 




k==d c=> 


V==v N 


1 


c=v K 


c==:) 


-K I/O 
-i/ PC,-?- 




-K I/C 
-V 


Operating Temperature 
Storage Temperature . . 
All Output Voltages (T) 
All Input Voltages 0 . 
Supply Voltages 0 , . 


. 0°C to +70°C 

-65°Cto+125°C 
-0.5 to +7 Volts 
-0.5 to +7 Volts 
-0.5 to +7 Volts 


Note: 0 Wi,th respect to Vss 

COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25f’C 


Tg = 0°C to +70°C, Vcc = +5V ± 5%; Vss = OV. 


PARAMETER 

SYMBOL 

limits 

UNIT 

TEST 

CONDITIONS 

pPD8255 

pPD8255A 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Input Low Voltage 

V|L 

Vss-0.5 


0.8 

-0.5 


0.8 

V 


Input High Voltage 

V|H 

2 


Vcc 

2 


Vcc 

V 


Output Low Voltage 

VOL 



0.4 



0.45 

V 

0 

Output High Voltage 

VOH 

2.4 



2.4 



V 

-0 

Darlington Drive Current 

•oh© 

1 

2 

4 

-1 

-2 

-4 

mA 

Vqh ~ 1-5V, RexT ” 750ST 

Power Supply Current 

Ice 


40 

120 


40 

120 

mA 

Vcc ■ ■*‘^V, Output Open 

Input Leakage Current 

•lih 



10 



10 

mA 

V|N = Vcc 

Input Leakage Current 

Ilil 



-10 



-10 

pA 

V|m = 0.4V 

Output Leakage Current 

•loh 



10 



10 

pA 

vqut “ Vcc; cs = 2.0V 

Output Leakage Current 

Ilol 






-10 

pA 

VOUT = 0-4V, CS = 2.0V 


Notes: (T) Any set of eight (8) outputs from either Port A, B, or C can source 2 mA into 1 .5V for mPD 8255, or 4 mA into 
1.5V forMPD8255A. 

@ For /iPD8255: Iql ~ 

For pPD8255A: Iql “ 2.5 mA for DB Port; 1.7 mA for Peripheral Ports. 

@ For pPD8255: Iqh = -lOOps for DB Port; 50 ps for Peripheral Ports. 

For pPD8255A: Iqh " -400 ps for DB Port, -200 ps for Peripheral Ports. 


Ta = 25°C;Vcc = VsS=0V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 

ClN 



10 

pF 

fc = 1 MHz 

Unmeasured pins 
returned to Vss 

I/O Capacitance 

C|/0 



20 

pF 




• 4 -* 

* 3 

D. 

E 


o 

o 

o 



O 
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NEC Microcomputer 


/tPD8255/8255A-5 

The mPD 8255 and /iPD8255A-5 can be operated in modes (0, 1 or 2) which are selected MODES 

by appropriate control words and are detailed below. 

• MODE 0 provides for basic Input and Output operations through each of the ports MODE 0 

A, B, and C. Output data is latched and input data follows the peripheral. No "hand- 
shaking" strobes are needed. 

16 different configurations in MODE 0 
Two 8-bit ports and two 4-bit ports 
Inputs are not latched 
Outputs are latched 

MODE 1 provides for Strobed Input and Output operations with data transferred MODE 1 

through Port A or B and handshaking through Port C. 

Two I/O Groups (I and II) 

Both groups contain an 8-bit data port and a 4-bit control/data port 
Both 8-bit data ports can be either Latched Input or Latched Output 

MODE 2 provides for Strobed bidirectional operation using PAq-? as the bidirec- MODE 2 

tional latched data bus. PC3.7 is used for interrupts and "handshaking" bus flow 
controls similar to Mode 1. Note that PBq-? and PC0.2 may be defined as Mode 0 
or 1, input or output in conjunction with Port A in Mode 2. 

An 8-bit latched bidirectional bus port (PAq-?) and a 5-bit control port (PC3.7) 

Both inputs and outputs are latched 

An additional 8-bit input or output port with a 3-bit control port 


INPUT OPERATION (READ) . 

Al 

Aq 

RD 

WR 

c§ 


0 

0 

0 

1 

0 

PORT A — ► DATA BUS 

0 

1 

0 

1 

0 

PORT B — ►DATA BUS 

1 

0 

0 

1 

0 

PORT C— ►DATA BUS 


OUTPUT OPERATION (WRITE) 

Al 

Ao 

RD 

WR [ ^ 


0 

0 

1 

0 0 

DATA BUS-^PORT A 

0 

1 

1 

0 0 

DATA BUS— ►PORT B 

1 

0 

1 

0 0 

DATA BUS— ►PORT C 

1 

1 

1 

0 I 0 

DATA BUS -►CONTROL 


BASIC OPERATION 


DISABLE FUNCTION 

Al 

Ao 

RD 

WR 

cs 


X 

X 

X 

X 

1 

DATA BUS-^ 
HIGH Z STATE 

X 

X 


1 

0 

DATA BUS-^ 
HIGH Z STATE 


NOTES: © X means "DO NOT CARE." 

© All conditions not listed are illegal and should 
be avoided. 



CONTROL WORD CONTROL WORD 



FORMATS 


zm 


®IC MASTER 1979 






PACKAGE OUTLINE 
iLiPD8255C/D 
MPD8255AC/D-5 


/XPD8255/8255A-5 

Members of the /liPD 8085 Family are housed in both plastic and ceramic 40 pin 
packages. The drawings and tables below apply to all five of the NEC Microcomputer 
parts covered In this data sheet. 



Plastic 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 + 0.1 

0.10 ±0.004 

D 

0.5 ± 0.1 

0.019 ± 0.004 

E 

48.26 

1.9 

F 

1.2 MIN 

0.047 MIN 

G 

2.54 MIN 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 

I 

5.22 MAX 

0.206 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.600 

L 

13.2 

0.520 

M 

+ 0.1 

0.25 

0.05 

± 0.004 

0.010 

0.002 



Ceramic 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 ± 0.1 

0.100 ± 0.004 

D 

0.50 + 0.1 

0.0197 ± 0.004 

E 

48.26 ± 0.2 

1.900+ 0.008 

F 

1.27 

0.050 

G 

3.2 MIN 

0.126 MIN 

H 

1.0MIN 

0.04 MIN 

I 

4.2 MAX 

0.17 MAX 

J 

5.2 MAX 

0.205 MAX 

K 

15.24 ± 0.1 

0.6 + 0.004 

L 

± 0.2 

13-5 

- 0.25 

+ 0.008 

0.531 

- 0.010 

M 

0.30 ± 0.1 

0.012 ± 0.004 



(D 

3 

Q. 


E 



O 

LJJ 


SP8255/8255A-5-9-78-GN-CAT 
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NEC Microcomputer 


NEC Microcomputers, Inc. 


NEC 

/APD8257 



PROGRAMMABLE DMA CONTROLLER 

DESCR IPTION The ptPD8257 is a programmable four-channel Direct Memory Access (DMA) controller. 

it is designed to simplify high speed transfers between peripheral devices and memories. 
Upon a peripheral request, the 8257 generates a sequential memory address, thus 
allowing the peripheral to read or write data directly to or from memory. Peripheral 
requests are prioritized within the 8257 so that the system bus may be acquired by the 
generation of a single HOLD command to the 8080. DMA cycle counts are maintained 
for each of the four channels, and a control signal notifies the peripheral when the 
preprogrammed member of DMA cycles has occurred. Output control signals are also 
provided which allow simplified sectored data transfers and expansion to other 8257 
devices for systems requiring more than four DMA channels. 


FEATURES • Four Channel DMA Controller 

• Priority DMA Request Logic 

• Channel Inhibit Logic 

• Terminal Count and Modulo 128 Outputs 

• Automatic Load Mode 

• Single TTL Clock 

• Single +5V Supply 

• Expandable 

• 40 Pin Plastic Dual-1 n-Lme Package 


CONFIGURATION 


i/orC 

1 


40 

□ 

i/owC 

2 


39 

□ 

MEMR C 

3 


38 

□ 

MEMW 1- 

4 


37 

3 

markC 

5 


36 

3 

READY C 

6 


35 

□ 

HLDA C 

7 


34 

3 

ADDSTB C 

8 


33 

3 

AEN C 

9 


32 

3 

hrqC 

10 

/iPD 

31 

□ 

cs C 

11 

8257 

30 

□ 

clkC 

12 


29 

□ 

RESET C 

13 


28 

□ 

DACK 2 C 

14 


27 

□ 

DACK 3 C 

15 


26 

3 

DRQ 3 c 

16 


25 

3 

DRQ 2 c 

17 


24 

3 

DRQi C 

18 


23 

3 

DRQo C 

19 


22 

□ 

GND 1” 

20 


91 

n 







"^4 

TC 


CC 


DACKo 

DACKi 

^5 

^6 

D_ 

^ f 


PIN NAMES 


D 7 -D 0 

Data Bus 

A 7 -A 0 

Address Bus 

l/OR 

I/O Read 

l/OW 

I/O Write 

MEMR 

Merrwry Read 

MEMW 

Memory Write 

CLK 

Clock Input 

RESET 

Reset Input 

READY 

Ready 

HRQ 

Hold Request (to 8080A) 

HLDA 

Hold Acknowledge (from 8080A) 

AEN 

Address Enable 

ADSTB 

Address Strobe 

TC 

Terminal Ck)unt 

MARK 

Modulo 128 Mark 

DRQ 3 -DRQ 0 

DMA Request Input 

DT^S-DACKq 

DMA Acknowledge Out 

CS 

Chip Select 

Vcc 

+5 Volts 

GND 

Ground 
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The 8257 is a programmable. Direct Memory Access (DMA) device and when used with an 8212 
I/O port device, it provides a complete four-channel DMA controller for use in 8080 based sys- 
tems. Once initialized by an 8080 CPU, the 8257 will block transfer up to 16,364 bytes of data 
between memory and a peripheral device without any attention from the CPU, and it will do 
this on all 4-DMA channels. After receiving a DMA transfer request from a peripheral, the follow- 
ing sequence of events occur within the 8257. 

• It acquires control of the system bus (placing 8080 in hold mode). 

• Resolves priority conflicts if multiple DMA requests are made. 

• A 16 bit memory address word is generated with the aid of an 8212 in the following manner: 

The 8257 outputs the least significant eight bits (Aq-A^) which go directly onto the 
address bus. 

The 8257 outputs the most significant eight bits (Ag-A.jg) onto the data bus where they 
are latched into an 8212 and then sent to the high order bits on the address bus. 

• The appropriate memory and I/O read/write control signals are generated allowing the 
peripheral to receive or deposit a data byte directly from or to the appropriate memory 
location. 

Block transfer of data (e.g., a sector of data on a floppy disk) either to or from a peripheral may 
be accomplished as long as the peripheral maintains its DMA Request (DRQ ). The 8257 retains 
control of the system bus as long as DRQn remains high or until the Terminal Count (TC) is 
reached. When the Terminal Count occurs, TC goes high, informing the CPU that the operation is 
complete. 

There are three different modes of operation: 

• DMA read; which causes data to be transferred' from memory to a peripheral; 

• DMA write; which causes data to be transferred from a peripheral to memory; and 

• DMA verify; which does not actually involve the transfer of data. 

* 

The DMA read and write modes are the normal operating conditions for the 8257. The DMA 
verify mode responds in the same manner as read/write except no memory or I/O read/write 
control signals are generated, thus preventing the transfer of data. The peripheral gains control 
of the system bus and obtains DMA Acknowledgements for its requests, thus allowing it to 
access each byte of a data block for check purposes or accumulation of a CRC (Cyclic Redundancy 
Code) checkword. In some applications it is necessary for a block of DMA read or write cycles to 
be followed by a block of DMA verify cycles to allow the peripheral to verify its newly acquired 
data. 


FUNCTIONAL 

DESCRIPTION 



BLOCK DIAGRAM 
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ALTERNATE SOURCE DIRECTORY 


s 

1 

1 

I Replacement 

1C Master 

Device 

! Source 

Device Page 

NCR Corp., Microelectronics 

Div. 



NCR1105 

Nitron 

NC1 105 

NCR140G 

Nitron 

NC1400 

NCR1711 

Nitron 

NC1711 

NCR1721 

Nitron 

NCI 721 

NCR1731 

Nitron 

NC1731 

NCR2051 

Nitron 

NC2051 

NCR2055 

Nitron 

NC2055 

NCR2401 

Nitron 

NC2401 

NCR2450 

Nitron 

NC2450 

NCR2805 

Nitron 

NC2805 

NCR2810 

Nitron 

NC2810 

NEC America 

fiPBIOtOO 

Fairchild 

FI 01 00 


Motorola 

MCI 01 00 


Signetics 

10100 

( 1 PBIOIOI 

Fairchild 

F10101 


Hitachi 

HD10101 


Motorola 

MCI 01 01 


Signetics 

10101 

/iPB10102 

Fairchild 

FI 01 02 


Hitachi 

HD10102 


Motorola 

MCI 01 02 


Signetics 

10102 

ftPB10103 

Fairchild 

FI 01 03 


Motorola 

MCI 0103 


Signetics 

10103 

mPB10105 

Fairchild 

FI 01 05 


Hitachi 

HD10105 


Motorola 

MCI 01 05 


National 

DM10105 


Signetics 

10105 

|:lPB10106 

Fairchild 

FI 01 06 


Hitachi 

HD10106 


Motorola 

MCI 01 06 


National 

DM10106 


Signetics 

10106 

;iPB10107 

Fairchild 

FI 01 07 


Hitachi 

HD10107 


Motorola 

MCI 01 07 


Signetics 

10107 

ftPB10109 

Fairchild 

FI 01 09 


Hitachi 

HD10109 


Motorola 

MCI 01 09 


National 

DM10109 


Signetics 

10109 

HPB10110 

Fairchild 

F10110 


Hitachi 

HD10110 


Motorola 

MC10110 


Signetics 

10110 

^PB10111 

Fairchild 

F10111 


Hitachi 

HD10111 


Motorola 

MC10111 


National 

DM10111 


Signetics * 

10111 

^PB10115 

Fairchild 

F10115 


Motorola 

MCI 01 15 


National 

DM10115 


Signetics 

10115 

^PB10117 

Fairchild 

F10117 


Hitachi 

HD10117 


Motorola 

MC10117 


National 

DM10117 


Signetics 

10117 

;iPB10118 

Fairchild 

F10118 


Hitachi 

HD10118 


Motorola 

MC10118 


National 

DM10118 


Signetics 

10118 

HPB10124 

Fairchild 

F10124 


Hitachi 

HD10124 


Motorola 

MCI 01 24 


National 

DM10124 


Signetics 

10124 

HPB10131 

Fairchild 

F10131 


Hitachi 

HD10131 


Motorola 

MC10131 


Signetics 

10131 

mPB10133 

Fairchild 

FI 01 33 


Hitachi 

HD10133 


Manufacturer 

Device 

1 Replacement 
tSource 

1C Master 
Device Page 

Manufacturer 1 Reptacement 
Device Isource 

1C Metier 
Device Page 

Manufacturer 

Oevica 

1 Rapiacemenl 
Isoiirce 

1C Hastor 
Davica Pa^a 

pPB10133 

Motorola . 

MC10133 

HPB74LS02 Motorola 

SN74LS02 

/1PB74LS151 

Raytheon 

74LS151 


Signetics 

10133 

National 

DM74LS02 


Signetics 

74LS151 

HPB10142 

Tl 

SN10102 

Raytheon 

74LS02 


Tl 

SN74LS151 

jiPB10144 

Motorola 

MCI 01 44 

Signetics 

74LS02 

pPB74LS153 

AMD 

SN74LS153 


Raytheon 

RC10144 

Tl 

SN74LS02 


Fairchild 

74LS153 


Signetics 

10144 

pPB74LS03 Fairchild 

74LS03 


Hitachi 

HD74LS153 


Tl 

SN10144 

Hitachi 

HD74LS03 


Motorola 

SN74LS153 

pPB10148 

Hitachi . 

HD10148 

Motorola 

SN74LS03 


National 

DM74LS153 


Signetics 

10148 

National 

DM74LS03 


Raytheon 

74US153 


Tl 

SN10148 

Raytheon 

74LS03 


Signetics 

74LS153 

pPB10158 

Fairchild 

FI 01 58 

Signetics 

74LS03 


Tl 

SN74LS153 


Motorola 

MCI 01 58 

Tl 

SN74LS03 

pPB74LS155 

Fairchild 

74LS155 


Signetics 

10158 

pPB74LS04 Fairchild 

74LS04 


Hitachi 

HD74LS155 

pPB10161 

Fairchild 

F10161 

Hitachi 

HD74LS04 


Motorola 

SN74LS155 


Hitachi 

HD10161 

Motorola 

SN74LS04 


National 

DM74LS155 


Motorola 

MCI 0161 

. National 

0M74LS04 


Raytheon 

74LS155 


Signetics 

10161 

Raytheon 

74LS04 


Signetics 

74LS155 

ftPB10162 

Fairchild 

FI 01 62 

Signetics 

74LS04 


Tl 

SN74LS155 


Hitachi 

HD10162 

Tl 

SN74LS04 

pPB74LS157 

AMD 

SN74LS157 


Motorola 

MCI 01 62 

pPB74LS05 Fairchild 

74LS05 


Fairchild 

74LS157 


Signetics 

10162 

Hitachi 

HD74LS05 


Motorola 

SN74LS157 

pPB10164 

FairchHd 

F10164 

' Motorola 

SN74LS05 


National 

DM74LS157 


Hitachi 

HD10164 

National 

DM74LS05 


Raytheon 

74LS157 


Motorola 

MC10164 

Raytheon 

74LS05 


Signetics 

74LS157 


Signetics 

10164 

Signetics 

74LS05 


Tl 

SN74LS157 


Tl 

SN10164 

Tl 

SN74LS05 

pP874LS161 

AMD 

SN74LS161 

pPB10174 

Fairchild 

FI 01 74 

pPB74LS08 Fairchild 

74LS08 


Fairchild 

74LS161 


Hitachi 

HD10174 

Hitachi 

HD74LS08 


Hitachi 

HD74LS161A 


Motorola 

MC10174 

Motorola 

SN74LS08 


Motorola 

SN74LS161A 


Signetics 

10174 

National 

DM74LS08 


National 

DM74LS161 


Tl 

SN10174 

Raytheon 

74LS08 


Raytheon 

74LS161 

pPB10180 

Fairchild 

FI 01 80 

Signetics 

74LS08 


Signetics 

74LS161 


Hitachi 

HD10180 

Tl 

SN74LS08 


Tl 

SN74LS161A 


Motorola 

MCI 01 80 

pPB74LS10 Fairchild 

74LS10 

fiP874LS164 

AMD 

SN74LS164 


Signetics 

10180 

Hitachi 

HD74LS10 


Fairchild 

74LS164 

pPB10181 

Fairchild 

F10181 

Motorola 

SN74LS10 


Hitachi 

HD74LS164 


Hitachi 

HD10181 

National 

DM74LS10 


Motorola 

SN74LS164 


Motorola 

MC10181 

Raytheon 

74LS10 


National 

DM74LS164 


Signetics 

10181 

Signetics 

74LS10 


Raytheon 

74LS164 

MPB74H00 

Fairchild 

74HOO 

Tl 

SN74LS10 


Signetics 

74LS164 


National 

DM74H00 

pPB74LS109 Fairchild 

74LS109 


Tl 

SN74LS164 


Raytheon 

74H00 

Motorola 

SN74LS109A 

pPB74LS175 

AMD 

SN74LS175 


Signetics 

74H00 

National 

DM74LS109 


Fairchild 

74LS175 


Tl 

SN74H00 

Raytheon 

74LS109 


Hitachi 

HD74LS175 

pPB74H01 

Fairchild 

74H01 

Signetics 

74LS109 


Motorola 

SN74LS175 


National 

DM74H01 

Tl 

SN74LS109A 


National 

DM74LS175 


Raytheon 

74H01 

fiPB74LS11 Fairchild 

74LS11 


Raytheon 

74LS175 


Signetics 

74H01 

Hitachi 

HD74LS11 


Signetics 

74LS175 


Tl 

SN74H01 

Motorola 

SN74LS1 1 


Tl 

SN74LS175 

pPB74H04 

Fairchild 

74H04 

National 

DM74LS1 1 

fiPB74LS192 

AMD 

SN74LS192 


National 

DM74H04 

Raytheon 

74LS1 1 


Fairchild 

74LS192 


Raytheon 

74H04 

Signetics 

74LS11 


Motorola 

SN74LS192 


Signetics 

74H04 

Tl 

SN74LS1 1 


National 

DM74LS192 


Tl 

SN74H04 

pPa74LS112 Fairchild 

74LS112 


Raytheon 

74LS192 ' 

pPB74HtO 

Fairchild 

74H10 

Hitachi 

HD74LS112 


Signetics 

74LS192 


National 

DM74H10 

National 

DM74LS112 


Tl 

SN74LS192 


Raytheon 

74H10 

Raytheon 

74LS112 

pP874LS193 

AMD 

SN74LS193 


Signetics 

74H10 

Signetics 

74LS112 


Fairchild 

74LS193 


Tl 

SN74H10 

Tl 

SN74LS112 


Motorola 

SN74LS193 

pPB74H20 

Fairchild 

74H20 

pPB74LS113 Fairchild 

74LS113 


National 

DM74LS193 


National 

DM74H20 

. Hitachi 

HD74LS113 


Raytheon 

74LS193 


Raytheon 

74H20 

National 

DM74LS113 


Signetics 

74LS193 


Signetics 

74H20 

Raytheon 

74LS113 


Tl 

SN74LS193 


Tl 

SN74H20 

Signetics 

74LS113 

pPB74LS194 

AMD 

SN74LS194A 

pPB74H30 

Fairchild 

74H30 

Tl 

SN74LS113 


Fairchild 

74LS194 


National 

DM74H30 

/;tPB74LS138 AMD 

SN74LS138 


Hitachi 

HD74LS194A 


Signetics 

74H30 

Fairchild 

74LS138 


Motorola 

SN74LS194A 


Tl 

SN74H30 

Hitachi 

HD74LS138 


Raytheon 

74LS194A 

pPB74H40 

Fairchild 

74H40 

Motorola 

SN74LS138 


Signetics 

74LS194A 


National 

DM74H40 

National 

DM74LS138 


Tl 

SN74LS194A 


Raytheon 

74H40 

Raytheon 

74LS138 

pP874LS195 

AMD 

SN74LS195A 


Signetics 

74H40 

Signetics 

74LS138 


Fairchild 

74LS195 


Tl 

SN74H40 

Tl 

SN74LS138 


Hitachi 

HD74LS195A 

pPB74H51 

Fairchild 

74H51 

pPB74LS139 AMD 

SN74LS139 


Motorola 

SN74LS195A 


National 

DM74H51 

Fairchild 

74LS139 


Raytheon 

74LS195A 


Signetics 

74H51 

Hitachi 

HD74LS139 


Signetics 

74LS195A 


Tl 

SN74H51 

Motorola 

SN74LS139 


Tl 

SN74LS195A 

uPB74LSOO Fairchild 

74LS00 

National 

DM74LS139 

pPB74LS20 Fairchild 

74LS20 


Hitachi 

HD74LS00 

Raytheon 

74LS139 


Hitachi 

HD74LS20 


Motorola 

SN74LS00 

Signetics 

74t.S139 


Motorola 

SN74LS20 


National 

DM74LSOO 

Tl 

SN74LS139 


National 

DM74LS20 


Raytheon 

74LS00 

pPB74LS151 AMD 

SN74LS151 


Raytheon 

74LS20 


Signetics 

74LS00 

Fairchild 

74LS151 


Signetics 

74LS20 


Tl 

SN74LS00 ' 

Hitachi 

HD74LS151A 


Tl 

SN74LS20 

UPB74LS02 Fairchild 

74LS02 

Motorola 

SN74LS151 

fiPB74LS21 Fairchild 

74LS21 


Hitachi 

HD74LS02 

National 

DM74LS151 


Hitachi 

HD74LS21 


♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the spedficatirms considering your requirements. 
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NEC Microcomputer 


AC CHARACTERISTICS 
PERIPHERAL (SLAVE) MODE 


BUS PARAMETERS 

Tg = 0°C to 70“C; Vcc = 5V ± 5%; GND = OV0 


/tPD8257 


PARAMETER 


limits 

UNIT 

TEST 


Q2QI 

nrm 

CONDITIONS 

READ 

Adr or CSi Setup to Rdi 

Tar 

^03 

1 


ns 


Adr or CSt Hold from Rdf 

TrA 

0 



ns 


Data Access from Rdf 

Trde 

0 


300 

ns 

Cl = lOOpF 

DB-^FIoat Delay from Rdt 

Trdf 



150 

ns 

Cl = lOOpF 



20 



ns 

Cl = 15pF 

^ Width 

Trw 

IBI 



ns 


WRITE 

CSf Setup to Wr4 

Tew 




ns 


Hold from^t 

Twe 




ns 


Adr Setup to Wr4 

Taw 

■3 



ns 


Adr Hold from Wrt 

Twa 

Kl 



ns 


Data Setup to Wrf 

Tdw 




ns 


Data Hold from Wrt 

Twd 

11^ 



ns 


Wr Width 


KM 



ns 


OTHER TIMING 

Reset Pulse Width 

Trstw 




ns 


Power Supplvt(Vcc) Setup to Resetf 

TrsTD 

500 



MS 


Signal Rise Time 

Tr 



20 

ns 


Signal Fall Time 

Tf 



20 

ns 


Reset to First lOWR 

Trsts 

2 



tCY 



Note: 0 All timing measurements are made at the following reference voltages unless specified 
otherwise: Input "1" at 2.0V, "0" at 0.8V, Output "1" at 2.0V, "0" at 0.8V. 


TIMING WAVEFORMS READ TIMING 
PERIPHERAL (SLAVE) MODE 


CHIP SELECT 


ADDRESS BUS 


DATA BUS 


RESET TIMING 





■Tew- 


X 


-Taw- 


X 


Vcc 


-TDW 




Twe 




X 


-Twa 


-Twd-*! 


X 



Trstw 


L ,1 . 


Trsts Tuwvs 

TrSTD — ► 

bz 


r 
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ftPD8257 


Ta = 0°C to 70° C; Vcc = +5V ±5%; GND = OV 


PARAMETER 


LIMITS 1 

UNIT 

TEST 

SYMBOL 

MIN 

TYP 

MAX 

CONDITIONS 

Cycle Time (Period) 

TCY 

0.330 


4 

ns 


Clock Active (High) 

Ta 

150 


•8Tcy 

ns 


DRQt Setupto e; (SI, S4) 

Tqs 

120 





DRQ4 Hold from HLDAt 

Tqh 

0 




@ 

HRQt or iDelay from 0t (SI, S4) 

(measured at 2.0V) 

TqQ 



160 

ns 

© 

HRQt or iDelay from at (SI, S4) 

(measured at 3.3V) 

Tdqi 



250 

ns 

© 

HLDAt or iSetup to at (SI, S4) 

ThS 

100 



ns 


AENt Delay from at (SI) 

Tael 



300 

ns 

© 

AENt Delay from at (SI) 

Taet 



200 

ns 

© 

Adr (AB) (Active) Delay from AENt (SI) 

Taea 

20 



ns 

© 

Adr (AB) (Active) Delay from at (SI) 

Tfaab 



250 

ns 

© 

Adr (AB) (Float) Delay from at (SI) 

TaFAB 



150 

ns 

© 

Adr (AB) (Stable) Delay from at (SI) 

TaSM 



250 

ns 

© 

Adr (AB) (Stable) Hold from at (SI) 

TaH 

TaSM-50 




© 

Adr (AB) (Valid) Hold from Rdt (SI, SI) 

TaHR 

60 



ns 

@ 

Adr (AB) (Valid) Hold from Wrt (SI, SI) 

TaHW 

300 



ns 

@ 

Adr (DB) (Active) Delay from at (SI) 

TfADB 



300 

ns 

© 

Adr (DB) (Float) Delay from at (S2) 

TaFDB 

TsTT+20 


250 

ns 

© 

Adr (DB) Setup to Adr Stbt (S1-S2) 

TaSS 

100 



ns 

® 

Adr (DB) (Valid) Hold from Adr Stbt (S2) 

TaHS 

50 



ns 

@ 

Adr Stbt Delay from at (SI ) 

TsTL 



200 

ns 

© 

Adr Stbt Delay from at (S2) 

TsTT 



140 

ns 

© 

Adr Stb Width (SI -S2) 

Tsw 

Tcy-100 



ns 

® 

Rdt orWr (Ext)t Delay from Adr Stbt 
(S2) 

TaSC 

70 



ns 

0 

Rdt or Wr (Ext)t Delay from Adr (DB) 
(Float) (S2) 

TdBC 

20 



ns 

0 

DACKt or tDe lay from at (S2, St) and 
TC/Markt Delay from at (S3) and 
TC/Markt Delay from at (S4) 

TaK 



250 

ns 

0(5) 

Rdt or Wr (Ext)t Delay from at (S2) and 
Wrt Delay from at (S3) 

TdCL 



200 

ns 

©® 

Rdt Delay from at (SI, SI) and 

Wrt Delay from at (S4) 

TdCT 



200 

ns 

©@ 

Rd or Wr (Active) from at (SI) 

TfAC 



300 

ns 

© _ 

Rd or Wr (Float) from at (SI) 

TaFC 



150 

ns 

© 

Rd Width (S2-S1 or SI) 

TrwM 

2Tcy + 

Te-50 



ns 

® 

Wr Width (S3-S4) 

TwWM 

Tcy-50 



ns 

0 

"Wf (Ext) Width (S2-S4) 

Twwme 

2Tcy~50 



ns 

0 

READY Set Up Time to at (S3, Sw) 

Trs 

30 



ns 


READY Hold Time from at (S3, Sw) 

TrH 

20 



ns 



AC CHARACTERISTICS 
DMA (MASTER) MODE 


Notes: 0 Load = 1 TTL 

S Load = 1 TTL + 50pF 

Load = 1 TTL + (Rl = 3.3K), Vqh = 3.3V 
@ Tracking Specification 
® ATak < 50 ns 
© ^Tdcl < 50 ns 
@ ATdcT < 50 ns 



o 
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/tPD8257 


Internally the 8257 contains six different states (SO, SI, S2, S3, S4 and SW), the DMA OPERATION 

duration of each state is determined by the input clock. In the idle state, (SI), no DMA 

operation is being executed. A DMA cycle is started upon receipt of one or more DMA 

Requests (DRQn), then the 8257 enters the SO state. During state SO a Hold Request 

(HRQ) is sent to the 8080 and the 8257 waits in SO until the 8080 issues a Hold 

Acknowledge (HLDA) back. During SO, DMA Requests are sampled and DMA priority 

is resolved (based upon either the fixed or priority scheme). After receipt of HLDA, the 

DMA Acknowledge line (DACKp)‘with the highest priority is driven low selecting that 

particular peripheral for the DMA cycle. The DMA Request line (DRQp) must remain 

high until either a DMA Acknowledge (DACKp) or both DACKp and TC (Terminal 

Count) occur, indicating the end of a block or sector transfer (burst mode). 

The DMA cycle consists of four internal states; SI , S2, S3 and S4. If the access time 
of the memory or I/O device is not fast enough to return a Ready command to the 
8257 after it reaches state S3, then a Wait state is initiated (SW). One or more than 
one Wait state occurs until a Ready signal is received, and the 8257 is allowed to go 
into state S4. Either the extended write option or the DMA Verify mode may 
eliminate any Wait state. 

If the 8257 should lose control of the system bus (i.e., HLDA goes low) then the 
current DMA cycle is completed, the device goes into the SI state, and no more 
DMA cycles occur until the bus is reacquired. Ready setup time (tRg), write setup 
time (tDW). read data access time (tRo) and HLDA setup time (tQs) should all be 
carefully observed during the handshaking mode between the 8257 and the 8080. 

During DMA write cycles, the I/O Read (I/O R) output is generated at the beginning 
of state S2 and the Memory Write (MEMW) output is generated at the beginning of 
S3. During DMA read cycles, the Memory Read (MEMR) output is generated at the 
beginning of state S2 and the I/O Write (I/O W) goes low at the beginning of state S3. 

No Read or Write control signals are generated during DMA verify cycles. 


DMA OPERATION 
RESET STATE DIAGRAM 



Notes: (T) HRQ is set if DRQn is active. 

d) HRQ is reset if DRQn is not active. 
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TYPICAL 8257 

SYSTEM INTERFACE SCHEMATIC 
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Operating Temperature 0°C to +70°C ABSOLUTE MAXIMUM 

Storage Temperature -65°C to +150°C RATINGS* 

Voltage on Any Pin “0.5 to +7 Volts (D 

Power Dissipation 1 Watt 

Note: 0 With Respect to Ground 

COMMENT : Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25‘^C 


Tg = 0 C to +70 C; = +5V ± 5%; GND = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input Low Voltage 

VlL 

-0.5 


0.8 

Volts 


Input High Voltage 

V|H 

2.0 


Vcc + 0.5 

Volts 


Output Low Voltage 

_j 

O 

> 



0.45 

Volts 

IqL = 1.6 mA 

Output High Voltage 

I 

o 

> 

2.4 


< 

O 

o 

Volts 

Iq^ = - 150 iUA for AB, 

DBandAEN 

Iq^ = -80 nA for others 

HRQ Output High Voltage 

I 

I 

> 

3.3 


< 

o 

o 

Volts 

Iqj_I ~ ~ 80 

Vqq Current Drain 

'cc 



120 

mA 


Input Leakage 

'IL 



10 

fiA 

o 

o 

> 

II 

2 

> 

Output Leakage During Float 

•OFL 



10 

juA 

^OUT® 


Note; ® Vqq > VQyj > GND + 0.45V 


Tg = 25 C; V 


CC 


= GND = 0V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Input Capacitance 

^IN 



10 

pF 

fj.= 1 MHz 

I/O Capacitance 

^1/0 





20 



pF 



Unmeasured pins 
returned to GND 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

. 2.54 ±0.1 

0.10+0.004 

D 

0.5 ± 0.1 

0.019 ±0.004 

E 

48.26 

1.9 



1.2 MIN 

0.047 MIN 

G 

2.54 MIN 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 

I 

5.22 MAX 

0.206 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.600 

L 

13.2 

0.520 

M 

+ 0.1 

0.25 

- 0.05 

+ 0.004 

0.010 

- 0.002 


DC CHARACTERISTICS 


CAPACITANCE 



PACKAGE OUTLINE 


<D 

3 

Q. 

E 

o 

o 

o 

k. 

o 


SP8257-10-78-GW-CAT 
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NEC Microcomputers, Inc. 


SEC 

UPD8259 

/i.PD8259-5* 


PROGRAMMABLE INTERRUPT CONTROLLER 


DESCRIPTION The NEC/xPD8259 is a programmable interrupt controller directly compatible with the 
8080A/8085A/iLiPD780(Z80"'^’^). It can service eight levels of interrupts and contains 
on-chip logic to expand interrupt capabilities up to sixty-four levels with the addition 
of other iLiPD8259's. The user is offered a selection of priority algorithms to tailor the 
priority processing to meet his systems requirements. These algorithms can be dynam- 
ically modified during operation, expanding the versatility of the microprocessor 
system. 


FEATURES • Eight Level Priority Controller 

• Programmable Base Vector Address 

• Expandable to 64 Levels 

• Programmable Interrupt Modes (Algorithms) 

• Individual Request Mask Capability 

• Single +5V Supply (No Clocks) 

• Full Compatibility with 8080A/juPD780(Z80^’^) 

• JUPD8259-5 Compatible with 8085A Speeds 

• Available in 28 Pin Plastic and Ceramic Packages 


PIN CONFIGURATION 




PIN NAMES 


0 
Q 

1 

r-' 

O 

— — — 

Data Bus (Bi-Directional) 

RD 

Read Input 

WR 

Write Input 

aq 

Command Select Address 

CAS2 - CASO 

Cascade Lines 

SP 

Slave Program Input 

INT 

Interrupt Output 

INiTA 

Interrupt Acknowledge Input 

IRO- iR7 

Interrupt Request Inputs 

CS 

Chip Select 


*AII data pertaining to the juPD8259-5 is preliminary. 



pTM: 280 is a registered trademark of Zilog, Inc. 
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/iPD8259 

INTERRUPT REQUEST REGISTER (IRR) AND IN-SERVICE REGISTER (ISR) 

The interrupt request register and in-service register store the in-coming interrupt 
request signals appearing on the IRO-7 lines (refer to functional block diagram). The 
inputs requesting service are stored in the IRR while the interrupts actually being 
serviced are stored in the ISR. 


BASIC FUNCTIONAL 
DESCRIPTION 


A positive transition on an IR input sets the corresponding bit in the Interrupt Request 
Register, and at the same time the I NT ou tput of the juPD8259 is set high. The IR input 
line must remain high until the first INTA input has been received. Multiple, non- 
masked interrupts occurring simultaneously can be stored in the IRR. The incoming 
INTA sets the appropriate ISR bit (determined by the programmed interrupt algorithm) 
and resets the corresponding IRR bit. The ISR bit stays high-active during the interrupt 
service subroutine until it is reset by the programmed End-of- Interrupt (EOl) command. 


PRIORITY RESOLVER 

The priority resolver decides the priority of the interrupt levels in the IRR. When the 
highest priority interrupt is determined it is loaded into the appropriate bit of the 
In-Service register by the first INTA pulse. 

DATA BUS BUFFER 


The 3-state, 8-bit, bi-directional data bus buffer interfaces thejuPD8259 to the 
processor's system bus. It buffers the Control Word and Status Data transfers between 
the /iPD8259 and the processor bus. 


READ/WRITE LOGIC 

The read/write logic accepts processor data and stores it in its Initialization Command 
Word (ICW) and Operation Command Word (OCW) registers. It also controls the 
transfer of the Status Data to the processor's data bus. 

CHIP SELECT (Ci) 

The /LtPD8259 is enabled when an active-low signal is received at this input. Reading 
or writing of the /iPD8259 is inhibited when it is not selected. 

WRITE (WR) 

This active-low signal instructs the//PD8259 to receive Command Data from the 
processor. 

READ (^) 

When an active-low signal is received on the RD input, the status of the Interrupt 
Request Register, In-Service Register, Interrupt Mask Register or binary code of the 
Interrupt Level is placed on the data bus. 

INTERRUPT (INT) 

The interrupt output from the)LxPD8259 is directly connected to the processor's INT 
input. The voltage levels of this output are compatible with the 8080's input voltage 
and timing requirements. 

INTERRUPT MASK REGISTER (IMR) 

The interrupt mask register stores the bits for the individual interrupt bits to be masked. 
The IMR masks the data in the ISR. Lower priority lines are not affected by masking a 
higher priority line. 
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FUNCTIONAL DESCRIPTION 
(CONT.) 


INTERRUPT ACKNOWLEDGE (INTA) 

The interrupt acknowledge signal is usually received from the 8228 (system controller 
for the 8080A). The system controller generates three INTA pulses to signal the 8259 
to issue a 3-byte CALL instruction onto the data bus. 


Ao 

Aq is usually connected to the processor's address bus. Together with WR and RD 
signals it directs the loading of data into the command register or the reading of 
status data. The following table illustrates the basic operations performed. Note that 
it is divided into three functions: Input, Output and Bus DisaWe distinguished by the 
RD, WR, and CS inputs. 


1 . /iPD8259 BASIC OPERATION 

Ao 

D4 

D3 

RD 

WR 

CS 

PROCESSOR INPUT OPERATION (READ) 

0 



0 

1 

0 

IRR, ISR or IR -> Data Bus 0 

1 



0 

1 

0 

IMR ->■ Data Bus 


PROCESSOR OUTPUT OPERATION (WRITE) 

0 

0 

0 

1 

0 

0 

Data Bus -> OCW2 

0 

0 

1 

1 

0 

0 

Data Bus OCW3 

0 

1 

X 

1 

0 

0 

Data Bus ICW1 

1 

X 

X 

1 

0 

0 

Data Bus ^ OCW1, ICW2. ICW3 0 

DISABLE FUNCTION 

X 

X 

X 

1 

1 


Data Bus -*■ 3-State 

X 

X 

X 

X 

X 

1 

Data Bus 3-State 


Notes: 0 The contents of OCW2 written prior to the READ operation governs the 
selection of the IRR, ISR or Interrupt Level. 

(2) The sequencer logic on the juPD8259 aligns these commands in the 
proper order. 


CASCADE BUFFER/COMPARATOR. (For Use in Multiple /xPD8259 Array.) 

The ID's of all )liPD8259's are buffered and compared in the cascade buffer/ com- 
parator. The master /LrPD8259 will send the ID of the interrupting slave device along 
the CASO, 1, 2 lines to all slave devices. The cascade buffe r/com parator compares its 
preprogrammed ID to the CASO, 1, 2 lines. The next two INTA pulses strobe the pre- 
programmed, 2 byte CALL routine address onto the data bus from the slave whose ID 
matches the code on the CASO, 1, 2 lines. 



SLAVE PROGRAM (SP). (For Use in Multiple mPD 8259 Array.) 

The interrupt capability can be expanded to 64 levels by cascading multiple mPD8259's 
in a master-pius-siaves array. The master controls the slaves through the CASO, 1 , 2 
lines. The SP input to the device selects the CASO-2 lines as either outputs (SP=1 ) for 
the master or as inputs (SP=0) for the slaves. For one device only the SP must be set 
to a logic "1" since it is functioning as a master. 
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SLAVE 
PROGRAM CASCADE 
‘ LINES 


BLOCK DIAGRAM 


Operating Temperature 0°G to +70°C ABSOLUTE MAXIMUM 

Storage Temperature -65°C to +125°C RATINGS* 

Voltage on Any Pin -0.5 to +7 Volts (D 

Power Dissipation 1W 


Note; With respect to ground. 

COMMENT: Stress above those listed under "Absolute Maximum Ratings” may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta=,25°C 


0 

■*-* 

3 

CL 



Ta = 25°C;Vcc = GND = 0V CAPACITANCE 




LIMIT* 

! 


TEST 

PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

Input Capacitance 

C|N 



10 

pF 

fc=1MHz 

I/O Capacitance 

C|/0 



20 

pF 

Unmeasured Pins 
Returned to Vss 
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DC CHARACTERISTICS -o-cio t7o°c; vcc- *5v ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input Low Voltage 

V|L. 

-0.5 


0.8 

V 


Input High Voltage 

V|H 

2.0 


Vcc + 0-5V 

V 


Output Low Voltage 

^OL 



0.45 

V 

lOL 2 mA 

Output High Voltage 

VOH 

2.4 



V 

lOH ” “400 mA 

Interrupt Output- 

High Voltage 

VOH-INT 

2.4 

■ 


V 

'oh “ -400 mA 

3.5 



V 

■oh = -50juA 

Input Leakage Current 
for IRq-? 

I|L (IRq.^) 



-300 

mA 

< 

z 

IV 

o 

< 



10 

mA 

V|N = Vcc 

Input Leakage Current 
for other inputs 

I|L 



10 

mA 

VlN = Vcc to ov 

Output Leakage Current 

Ilol 



- 10 

mA 

VOUT - 0-45 V 

Output Leakage Current 

Iloh 



10 

^A 

V0UT = Vcc 

Vcc Supply Current 

Icc 





100 

m A 




PACKAGE OUTLINE 
MPD8259C/D 



(Plastic) 


ITEM 

MILLIMETERS 

INCHES 

A 

38.0 MAX. 

1.496 MAX. 

B 

2.49 

0.098 

C 

2.54 

0.10 

0 

05*0.1 

0.02 ± 0.004 

E 

33.02 

1.3 

F 

1.5 

0.059 

G 

2.54 MIN. 

0.10 MIN. 

H 

0.5 MIN. 

0.02 MIN. 

1 

5.22 MAX. 

0.205 MAX. 

j 

5.72 MAX. 

0.225 max. 

K 

15.24 

0.6 

L 

13.2 

0.52 

M 

0.25 „ 

- 0.05 

„ „ + 0.004 
° - 0.002 


tmmm 


B ^ C - 


(Ceramic) 



MILLIMETERS 
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Ta = 0°C to +70°C; Vcc = +5V ± 5%; GND = OV 


PARAMETER 

SYMBOL 

1 LIMITS 

" ' 

TEST 

CONDITIONS 

1 8259 

1 8259-5 


1 MIN 

1 MAX 

1 MIN 

1 MAX 

UNIT 

READ 1 

CS/Aq Stable Before RD or INTA 

tAR 

50 


50 


ns 


CS/Ao Stable After ^ or INTA 

tRA 

50 


30 


ns 


RD Pulse Width 

tRR 

420 


300 


ns 


Data Valid From ^/INTA 

tRD 


300 


200 

ns 

o 

Data Float After RB/INTA 

tDF 

20 

200 

20 

100. 

ns 

© 

1 WRITE 1 

Aq Stable Before WR 

tAW 

50 


50 


ns 


Ao Stable After WR 

tWA 

20 


30 


ns 


CS Stable Before WR 

tew 

50 




ns 


CS Stable After WR 

twe 

20 




ns 


VW Pulse Width 

tww 

400 


300 


ns 


Data Valid to WR (T.E.) 

tDW 

300 


250 


ns 


Data Valid After WR 

two 

40 


30 


ns 


OTHER 

Width of Interrupt Request Pulse 

t|w 

100 


100 


ns 


INTt After IR t 

t|NT 

400 


350 


ns 


Cascade Line Stable After INTA t 

t|C 

400 


400 


ns 



Note: 0 For mPD8259: Cl = 1 00 pf ; for juPD8259-5: Cl = 1 50 pf 


AC CHARACTERISTICS 





READ 


CHIP SELECT 


1 -►Tar— 1 



-^Tra 

ADDR ESS BUS j[_ 




-^Tar-^ 

1 ^ — 1 


■^Tra 

l/ORD S 

Trd-** 


J 

TdF 

DATA BUS\\HIGH IMPEDANCE 

S 



WRITE 


-*-Tnw-^ 


l-^Twc 

CHIP SELECT V 





ADDRESS BUS 



-^Taw— ► 


-t-TwA 

DATA BUS \ ^ 


JC 

Tdw IW 

Tww 

TwdI-« — 

I/O WR 



TIMING WAVEFORMS 




O 

LU 
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TIMING WAVEFORMS READ STATUS/POLL MODE 

(CONT.) 



Note: IR must stay "high" at least until the leading edge of 1st INTA. 


INPUT WAVEFORMS FOR AC TESTS 




2250 


INITIALIZATION SEQUENCE 
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The iuPD8259 derives its versatility frcwn its programmable intermpt modes and its DETAILED OPERATIONAL 
ability to jump to any memory address through programmable CALL instructions. The DESCRIPTION 
following sequence demonstrates how the mPD 8259 interacts with the processor. 

1. An interrupt or Interrupts appearing on IRq-? sets the corresponding IR bit(s) 
high. This in turn sets the corresponding IRR bit(s) high. 

2. Once the IRR bit(s) has been set, the pPD8259 will resolve the priorities 
according to the preprogrammed interrupt algorithm. It then issues an INT signal 
to the processor. 

3. The processor group Issues an INTA to the juPD8259 when it receives the INT. 

4. The INTA input to the jLiPD8259 from the processor grou p sets t he highest 
priority ISR bit and resets the corresponding IRR bit The INTA also signals the 
mPD 8259 to issue an 8 -bit CALL instruction op-code (1 1001 101) onto its Data 
bus lines. 

5. The C ALL instruction code instructs the processor group to issue two more 
INTA pulses to the /XPD8259. 

6 . The two INTA pulses signal the/iPD8259 to place its preprogrammed interrupt 
vector address onto the Data bus. Th e first INTA releases the low-order 8 -bits 
of the address and the second INTA releases the high-order 8 -bits. 

7. The /iPD8259's CALL instruction sequence is complete. A preprogrammed EOl 
(End-of-Interrupt) command is issued to the /jPD 8259 at the end of an interrupt 
service routine to reset the ISR bit and allow the /ixPD8259 to service the next 
interrupt 


Two types of command words are required from the processor to fully define the PROGRAMMING THE 

operating modes of the JUPD8259. jLiPD8259 

1. Initialization Command Words (iCWs) 

Each //PD8259 in the interrupt array must be initialized prior to nor mal operation. 

The initialization is performed by a 2 or 3-byte sequence clocked by WR pulses. 

Figure 1 shows this sequerrce. (Refer to Figure 2 fpr bit definitions.) 


Aq D 7 D 6 D5 D4 D 3 D 2 Di Dq 



ICW 1 

ICW2 


ICW3 


INITIALIZATION SEQUENCE - FIGURE 1. 



O 

111 

Z 
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PROGRAMMING THE 
JLIPD8259 (CONT.) 


Z Operation Command Words (OCWs) 

The operation command words are used to program the various interrupt 
algorithms listed below: 

• Fully Nested Mode 

• Rotating Priority Mode 

• Special Mask Mode 

• Polled Mode 

Once the /xPD8259 has been initialized, OCWs can be written at any time. 


INITIALIZATION When Aq = 0 and 04 = 1 in a command to the/iPD8259, together with CS = 0, it is 

COMMAND WORDS recognized as Initialization Command Word 1 . This is the start of the initialization 

1 and2(ICW1 and ICW2) sequence and causes the following to occur: 

• The Interrupt Request edge-sense circuitry is reset so that an input must make a 
low-to-high transition to generate its interrupt, 

• The initialization sequence clears Interrupt Mask Register to all unmasked and 
resets the Special Mask Mode and Status Read Flip-Flops. 

• I R 7 input is set to priority 7. 

There are eight equally-spaced base vector addresses in memory for the eight interrupt 
inputs. The interval between the base vector addresses can be programmed to be either 
four or. eight requiring 32 or 64 bytes in memory, respectively. The following shows 
how the address format is mapped onto the Data bus. 


D? 

D6 

D5 

D4 

D3 

D2 

Dl 

Do 


Ae 

A 5 

A 4 

A 3 

A2 

Al 

1 '^0 1 


DEFINED BY AUTOMATICALLY INSERTED 

D5-7 0FICW1 BYi[iPD8259 



Ai5 

A14 

Ai3 

At2 

All 

A 10 

> 

<0 

> 

CD 


DEFINED BY ICW2 


The JUPD8259 automatically defines A 0.4 with a separate address for each interrupt 
input The base vector addre^es A 15.6 are programmed by ICW1 and ICW2. A 5 is 
either defined by the /iPD8259 if the address interval is eight or must be user-defined if 
the interval is 4. The 8 -byte CALL interval is consistent with 8080A processor RESTART 
instruction software. The 4-byte CALL interval can be used for a compact jump table. 
Refer to Figure 4 for a table of address formats. 

The following is an example of an interrupt acknowledge sequence. The/iPD8259 has 
been programmed for a CALL address (base vector address) interval of eight (F = 0) and 
there is an interrupt appearing on IR 4 . The 3-byte sequence is strobed out to the Data 
bus by three INTA pulses. 



□7 

D6 

D5 

D4 

D3 

■D2 

Dl 

Do 

1ST INTA 1 

1 1 

1 1 

1 1 1 
1 1 

1 0 1 

1 " 1 

1 n 

1 ' J 

1 

1 ■ 1 

1 1 

1 1 

1 n 

1 * 1 

1 1 1 
1 • J 










2ND INTA 1 

A7 

Ae 

1 

0 

0 

0 

0 

IaJ 


CALL CODE 


LOWER ROUTINE 
ADDRESS (FROM 
FIGURE 4) 


3RD INTA 


Ag I As j 




Ai4 


Ai3 Ai2 


All 


AlO 


HIGHER ROUTINE 

AUUHtbb 
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INITIALIZATION COMMAND 
WORD3 (ICW3) @ 

1. ICW3-Master iLiPD8259. A "1" is set in S 0.7 ^ each corresponding slave in the 
interrupt array. The So-7 bits, together with SP = 1, instructs the cascade buffer/ 
comparator to send the ID of the interrupting slave on the CAS0,1,2 lines. 

2. ICW3-SLAVE /iPD8259(s). Bits D 7 -D 3 are "don't care" bits and have no effect 
on ICW3. The ID of each slave is programmed by bits Do-2 0Do,1,2)- Once the 
master )uPD8259 has sent out the first byte of the CALL sequence, the slave 
device{s) with their SP inputs set to Logic 0, compare their IDs appearing on the 
CAS0,1,2 lines through the cascade buffer/comparator. The slave whose ID 
matches the CAS0,1,2 code then issues bytes 2 and 3 of the CALL sequence. 


It is only necessary to program ICW3 when there are multiple /iPD8259s in the 
interrupt array, i.e., S = 0. There are two types of ICW3s. The first is for programming 
the master iuPD8259. The second Is for the slaves. 


Once thejuPD8259 has been programmed with Initialization Command Words, it can OPERATIONAL COMMAND 
now be programmed for the appropriate interrupt algorithm by the Operation WORDS (OCWs) (2/ 

Command Words. Interrupt algorithms in thejuPD8259 can be changed at any time 
during program operation by issuing another set of Operation Command Words. The 
following sections describe tine various algorithms available and their associated OCWs. 

INTERRUPT MASKS 

The individual Interrupt Request input lines are maskable by setting the corresponding 
bits in the Interrupt Mask Register to a logic "1" through OCW1. The actual masking 
is performed upon the contents of the In-Service Register (e.g., if Interrupt Request 
line 3 is to be masked, then only bit 3 of the IMR is set to logic "1." The IMR in turn 
acts upon the contents of the I SR to mask bit 3). O nce the /iPD8259 has acknowledged 
an interrupt, i.e., thejuPD8259 has sent an I NT signal to the processor and the system 
controller has sent it an INTA signal, the interrupt input, although it is masked, will 
inhibit lower priority requests from being acknowledged. There are two means of 
enabling these lower priority interrupt lines. The first is by issuing an End-of-Interrupt 
(EOl) through Operation Command Word 2 (OCW2), thereby resetting the appro- 
priate ISR bit. The second approach is to select the Special Mask Mode through OCW3. 

The Special Mask Mode (SMM) and End-of-Interrupt (EOl) will be described in more 
detail further on. 

FULLY NESTED MODE 

The fully nested mode is theAiPD8259's basic operating mode. It will operate in this 
mode after the initialization sequence, requiring no Operation Command Words for 
formatting. Priorities are set IRq through IR 7 with IRq the highest priority. After the 
interrupt has been acknowledged by the pro cessor and system controller, only higher 
priorities will be serviced. Upon receiving an INTA, the priority resolver determines the 
priority of the interrupt, the corresponding ISR bit is set, and the vector address is 
output to the Data bus. The EOl command resets the corresponding ISR bit at the end 
of its service routine. 

Notes: (T) Reference Figure 2 
Reference Figure 3 


0 

15 

Q. 


E 


o 

o 

o 

Urn 

o 


o 

LU 

Z 
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OPERATIONAL COMMAND 
WORDS (CONT.) 



2m4 


ROTATING PRIORITY MODE COMMANDS 

The two variations of Rotating Priorities are the Auto Rotate and Specific Rotate 
modes. These two modes are typically used to service interrupting devices of equivalent 
priorities. 

1 . Auto Rotate Mode 

Programming the Auto Rotate Mode through OCW 2 assigns priorities 0-7 to the 
interrupt request input lines. Interrupt line IRq is set to the highest priority and 
IR7 to the lowest. Once an interrupt has been serviced it is automatically 
assigned the lowest priority. That same input must then wait for the devices 
ahead of it to be serviced before it can be acknowledged again. The Auto Rotate 
Mode is selected by programming OCW 2 in the following way (refer to Figure 3 ): 
set Rotate Priority bit "R" to a logic "1"; program EOl to a logic “1" and SEOI 
to a logic " 0 ." The EOl and SEOI commands are discussed further on. The 
following is an example of the Auto Rotate Mode with devices requesting 
interrupts on lines IR2 and IR5. 

Before Interrupts are Serviced: 



IS7 

IS6 

IS5 

IS4 

IS3 

IS2 

IS1 

ISO 

In-Service Register | 

0 

0 

1 

0 

0 

1 

0 

0 


Priority Status 
Register 


IR7 

iRe 

1R5 

IR4 

1R3 

1R2 

1R1 

IRq 


Highest 

Priority 


According to the Priority Status Register, IR2 has a higher priority than IR5 and 
will be serviced first 

After Servicing: 


IS7 IS6 IS5 IS4 IS3 IS2 ISi ISo 


In-Service Register 


Priority Status 
Register 


0 

0 

0 0 0 0 

0 




IR2 IR1 IRq 

IR7 IRo IR5 IR4 

IR3 


Highest 

Priority 


At the completion of IR2's service routine the corresponding In-Service Register 
bit, IS2 is reset to " 0 " by the preprogrammed EOl command. IR2 is then assigned 
the lowest priority level in the Priority Status Register. The /LtPD 8259 is now 
ready to service the next highest interrupt, which in this case, is IR5. 


2 . Specific Rotate Mode 


The priorities are set by programming the lowest level through OCW 2 . The 
iuPD 8259 then automatically assigns the highest priority. If, for example, IR3 is 
set to the lowest priority (bits L2, Li, Lq form the binary code of the bottom 
priority level), then IR4 will be set to the highest priority. The Specific Rotate 
Mode is selected by programming OCW 2 in the following manner: set Rotate 


Q \r 


'1 '' 




pni 




ccm I-.-:-. 

wk.wri Lu a luyic 


and L2, Li, Lq to the lowest priority level. If EOl is set to a logic "1," the ISR 
bit defined by L2, Li, Lq is reset. 
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END-OF-INTERRUPT (EOl) AND SPECIFIC ENDOF-INTERRUPT (SEOI) OPERATIONAL COMMAND 

The End-of-Interrupt or Specific End-of- Interrupt command must be issued to reset the WORDS (CONT.) 
appropriate In-Service Register bit before the completion of a service routine. Once the 
ISR bit has been reset to logic "0," the iLtPD8259 is ready to service the next interrupt. 

Two types of EOls are available to clear the appropriate ISR bit depending on the 
juPD8259's operating mode. 

1. Non-Specific End-of-Interrupt (EOl) 

When operating in interrupt modes where the priority order of the interrupt inputs 
is preserved (e.g,, fully nested mode), the particular ISR bit to be reset at the com- 
pletion of the service routine can be determined. A non-specific EOl command 
will automatically reset the highest priority ISR bit of those set. The highest 
priority ISR bit must necessarily be the interrupt being serviced and must neces- 
sarily be the service subroutine returned from. 

2. Specific End-of-Interrupt (SEOI) 

When operating in interrupt modes where the priority order of the interrupt 
inputs is not preserved (e.g., rotating priority mode) the last serviced interrupt 
level may not be known. In these modes a Specific End-of-Interrupt must be 
issued to clear the ISR bit at the completion of the interrupt service routine. 

The SEOI is programmed by setting the appropriate bits in OCW3 (Figure 2) 
to logic "T's. Both the EOl and SEOI bits of OCW3 must be set to a logic "1" 
with L 2 , L-], Lq forming the binary code of the ISR bit to be reset. 

SPECIAL MASK MODE 

Setting up an interrupt mask through the Interrupt Mask Register (refer to Interrupt 
Mask Register section) by setting the appropriate bits in OCW1 to a logic "1" will 
inhibit lower priority interrupts from being acknowledged. In applications requiring 
that the lower priorities be enabled while the IMR is set, the Special Mask Mode can be 
used. The SMM is programmed in OCW3 by setting the appropriate bits to a logic " 

Once the SMM is set, the/iPD8259 remains in this mode until it is reset. The Special 
Mask Mode does not affect the higher priority interrupts. 

POLLED MODE 

In the Poll Mode the processor must be instructed to disable its interrupt input (INT). 

Interrupt service is initiated through software by a Poll Command. The Poll Mode is 
programmed by setting the Poll Mode bit in OCW3 (P = 1), during a WR pulse. The 
following RD pulse is theTi considered as an interrupt acknowledge. If an interrupt 
input is present, that RD pulse sets the appropriate ISR bit and reads the interrupt 
priority level. The Poll Mode is a one-time operation and must be programmed through 
OCW3 before every read. The word strobed onto the Data bus during Poll Mode is of 
the form: 

Dy Dq Ds D 4 D 3 D 2 Di Dq 


where: I = 1 if there is an interrupt requesting service 
= 0 if there are no interrupts 

W 2 -O forms the binary code of the highest priority 
level of the interrupts requesting service 

The Poll Mode can b e used when an interrupt service routine is common to several 
interrupt inputs. The INTA sequence is no longer required offering a saving in ROM 
space. The Poll Mode can also be used to expand the number of interrupts beyond 64. 



X 

X 

X 

X 

W2 

Wi 

Wo 
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READING i:iPD8259 STATUS The following major registers' status is available to the processor by appropriately 

formatting OCW3 and issuing a RD command. 


INTERRUPT REQUEST REGISTER (8-BITS) 

The Interrupt Request Register stores the interrupt levels awaiting acknowledgement. 
Once it has been acknowledged, the highest priority in-service bit is reset. (Note that 
the Interrupt Mask Register has no effect on the IRR.) A WR command must be issued 
with OCW3 prior to issuing the RD command. The bits which determine whether the 
IRR and ISR are being read from are RIS and ERIS. To read contents of the IRR, ERIS 
must be logic "1" and RIS a logic "0." 

IN-SERVICE REGISTER (8-BITS) 

The In-Service Register stores the priorities of the interrupt levels being serviced. 
Assertion of an End-of- Interrupt (EOl) updates the ISR to the next priority level. A 
WR command must be issued with OCW3 prior to issuing the RD command. Both ERIS 
and RIS should be set to a logic "1." 


INTERRUPT MASK REGISTER (8-BITS) 

The Interrup t Ma sk Register holds mask data modifying interrupt levels. To read the 
IMR status a WR pulse preceding the RD is not necessary. The IMR data is available to 
the data bus when RD is asserted with Aq at a logic "1." 

A single OCW3 is sufficient to enable successive status reads providing it is of the same 
register. A status read is over-ridden by the Poll Mode where bits P and ERIS of OCW3 
are set to a logic "1." 



CASCADING If more than eight interrupt levels are required, multiple juPD8259s can be cascaded 
MU LTIPLE jliPD8259s with one master and up to eight slaves, to accommodate up to 64 levels of interrupt. 

As shown in Figure 5, the master device directs the appropriate slave to release its CALL 
address through its three cascade lines (CAS0,1,2). 

The INT output of the slave devices go to the IR inputs of the master device. The 
master /iPD8259's INT output is connected to the processor's control bus. When the 
slave device signals the master that it has ack nowledged an interrupt, the master issues 
an 8080A CALL Op-code at the first INTA pulse. The master then signals that slave 
device (via CAS0,1,2) to issue the appropriate CALL address during the second and 
third INTA pulses. 

The slave address code is present on cascade lines 0,1,2 (active-high logic) from the 
trailing edge of the first INTA to the trailing edge of the third INTA. Each device in the 
/LiPD8259 array must be individually initialized and can be programmed in different 
operating modes. Two End-of- Interrupt commands must be issued for the master and 
its corresponding slave. An address decoder is u sed t o drive the Chip Select inputs for 
each /XPD8259 in the array. The Slave Program (SP) input must be held at a logic "0" 
level for each slave device and held at logic "1" level for the master. The SP input 
selects the Cascade lines as either inputs (SP = 0) or outputs (SP =1). 
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ICW1: 


Ao 


D7 05050403 O2 Oi Oq 



1 = Single MP08259 in 
Interrupt Array Avoiding 
the necessity of program- 
ming ICW3. 

0 Multiple 4P08258S 
in Array. 


CALL AOORESS INTERVAL 
1 * Interval is 4 

0 = Interval is 8 


A7.5 of Lower Routine 
Address 


ICWJ: 


Aq O7 05 O5 O4 O3 O2 Di Oq 


[ 1 1 Ais] Ai4 I Ai3 I A 12 I All I A 10 I Ag I As] 

' 1 — ' — I — ' — r— ' — I — ' — I — ' — I — ' — I — ' — I — ' 





. J 

1 





Upper Routine 
Address 



Ag O7 05 O5 O4 O3 O2 Oi Oq 




FIGURE 2 


Ag D7 De O5 D4 O3 02 O') Og 



Ag D7 Og O5 D4 D3 O2 O') Og 


BINARY LEVEL TO BE RESET 



Ag 


D7 


DS 


D5 


O4 


D3 


02 


FIGURES 


Do 


Read ln*Service Register 


0 

0 

No Action 

0 

V 

No Action 

1 

0 

Read IR Reg, on 
Next RD Pulse 

J 

1 

Read IS Reg. on 
Next'TO Pulse 


Polling 


Read Binary Code of 
Highest Level Requesting 
Interrupt on Next RD Pulse 


(Special Mask Mode 


0 

0 

No Action 

0 


No Action 

1 

0 

Read Special Mask 

1 

1 

Set Special Mask 


INITIALIZATION COMMAND 
WORD FORMAT 


OPERATION COMMAND 
WORD FORMAT 


<D 

.D 

Q. 

E 

o 

o 

o 

o 

O 

UJ 
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SUMMARY OF OPERATION 
COMMAND WORD 
PROGRAMMING 



Aq D 4 D 3 


OCW1 

mum 

M 7 -M 0 

IMR (Interrupt Mask Register) WR loads IMR data while 

R D reads status 

OCW2 

000 

R SEOI EOl 




0 0 0 

No Action 

0 0 1 

Non-Specific End-of-Interrupt 

0 1 0 


No Action 

0 1 1 

Specific-End-of-Interrupt L 2 , Li , Lq forms binary representation 
of level to be reset. 

1 0 0 

No Action 

1 0 1 

Rotate Priority at End-of-Interrupt (Auto Mode) 

1 1 0 

Rotate Priority, L 2 , Li, Lq specifies bottom priority without 
End-of-Interrupt 

1 1 1 

Rotate Priority at End-of-Interrupt (Specific Mode). L 2 , Li, Lq 
specifies bottom priority, and its In-Service Register bit is reset. 

OCW3 

0 0 1 

ESMM SMM 




0 0 

Special Mask not affected 

0 1 

1 0 

Reset Special Mask 

1 1 

Set Special Mask 

ERIS RIS 


0 0 

No Action 

0 1 

1 0 

Read IR Register Status 

1 1 

Read IS Register Status 


LOWER MEMORY 
INTERRUPT VECTOR 
ADDRESS 





INTERVAL 

= 4 




INTERVAL = 8 


D? 

D6 

De 

D4 

D3 

D2 

Dl. 

Do 

Dy 

De 

De 

D4 

D3 

D2 

Dl 

Do 

•Ry 

Ay 

Ae 

Ae 

1 

1 

1 

0 

0 

Ay 

Ae 

1 

1 

1 

0 

0 

0 

iRe 

Ay 

As 

Ae 

1 

1 

0 

0 

0 

Ay 

Ae 

1 

1 

0 

0 

0 

0 

1 R 5 

Ay 

Ae 

Ae 

1 

0 

1 

0 

0 

Ay 

Ae 

1 

0 

1 

0 

0 

0 

1 R 4 

Ay 

Ae 

Ae 

1 

0 

0 

0 

0 

Ay 

Ae 

1 

0 

0 

0 

0 

0 

1 R 3 

Ay 

Ae 

Ae 

0 

1 

1 

0 

0 

Ay 

Ae 

0 

1 

1 

0 

0 

0 

IR 2 

Ay 

Ae 

Ae 

0 

1 

0 

0 

0 

Ay 

Ae 

0 

1 

0 

0 

0 

0 

1 R 1 

Ay 

Ae 

Ae 

0 

0 

1 

0 

0 

Ay 

Ae 

0 

0 

1 

0 

0 

0 

IRO 

Ay 

Ae 

Ae 

0 

0 

0 

0 

0 

Ay 

Ae 

0 

0 

0 

0 

0 

0 


FIGURE 4 


Note: Insure that the processor’s interrupt input is disabled during the execution of any control command and 
initialization sequence for all /iPD8259s. 
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/tPD8259 

s 


CASCADING THE fiPD8259 



21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


Instruction 

Number 

Mnemonic 

Aq 

D? 

06 

— 

De 

D4 

D3 

02 

Dl 

Do 

Operation Description 

1 

ICW1 A 

0 

A7 

Ae 

A 5 

1 

0 

1 

1 

0 

Byte 1 Initialization, 

Format = 4, Single 

2 

1CW1 B 

0 

A7 

Ae 

Ae 

1 

0 

1 

0 

0 

Byte 1 Initialization, 

Format = 4, Not Single 

3 

ICW1 C 

0 

A7 

Ae 

Ae 

1 

0 

0 

1 

0 

Byte 1 Initialization, 

Format = 8, Single 

4 

ICW1 D 

0 

A? 

Ae 

Ae 

1 

0 

0 

0 

0 

Byte 1 Initialization, 

Format = 8, Not Single 

5 

ICW2 

1 

Ai 5 

Ai 4 

Ai 3 

A12 

All 

A10 

Ag 

As 

Byte 2 Initialization 
(Address No. 2) 

6 

ICW3 M 

1 

S 7 

se 

Se 

S 4 

S3 

S2 

Si 

So 

Byte 2 Initialization — 

MASTER 

7 

ICW3 S 

1 

0 

0 

0 

0 

0 

S2 

Si 

So 

Byte 3 Initialization — 

SLAVE 

8 

OCW1 

1 

My 

Me 

Me 

M4 

M 3 

M 2 

Mi 

Mo 

Load Mask Register, 

Read Mask Register 

9 

OCW2 E 

0 

0 

0 

1 

0 

0 

0 

0 

0 

Non-Specific EOl 

10 

OCW2 SE 

0 

0 

1 

1 

0 

0 

L2 

Li 

Lo 

Specific EOl, L 2 , Li, Lq 

Code of IS to be Reset 

11 

OCW2 RE 

0 

1 

0 

1 

0 

0 

0 

— 

0 

0 

Rotate at EOl 
(Auto Mode) 

12 

OCW2 RSE 

0 

1 

1 

1 

0 

0 

•-2 

Li 

Lo 

Rotate at EOl (Specific Mode). 
L2> Li, Lq Code of Line to be 
Reset and Selected as Bottom 
Priority. { 

13 

OCW2 RS 

0 

1 

1 

0 

0 

0 

•-2 

Li 

Lo 

L 2 . Li , Lq — Code of Bottom 
Priority Line. 

14 

OCW3 P 

0 

- 

0 

0 

0 

1 

1 

0 

0 

Poll Mode 

15 

OCW3 RIS 

0 

- 

0 

0 

0 

1 

0 

1 

1 

Read IS Register ! 

16 

OCW3 RR 

0 

- 

0 

0 

0 

1 

0 

1 

0 

Read Requests Register 

17 

OCW3 SM 

0 

- 

1 

1 

0 

1 

0 

0 

0 

Set Special Mask Mode 

18 

OCW3 RSM 

0 

- 

1 

0 

0 

1 

0 

0 

0 

: ( 

Reset Special Mask Mode | 


Note: Insure that the processor s interrupt input is disabled during the execution of any control command and 
initialization sequence for all mPD8259s. 


INSTRUCTION SET 




O 


LU 



SP8259-9-78-GN-CAT 
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SEC 

NEC Microcomputers, Inc. /tPD8279-5 

PROGRAMMABLE KEYBOARD/DISPLAY 
INTERFACE 


DESCRIPTION The /iPD8279-5 is a programmable keyboard and display Input/Output device. It 
provides the user with the ability to display data on alphanumeric segment displays 
or simple indicators. The display RAM can be programmed as 16 x 8 or a dual 
16x4 and loaded or read by the host processor. The display can be loaded with 
right or left entry with an auto-increment of the display RAM address. 

The keyboard interface provides a scanned signal to a 64 contact key matrix expand- 
able to 128. General sensors or strobed keys may also be used. Keystrokes are stored 
in an 8 character FIFO and can be either 2 key lockout or N key rollover. Keyboard 
entries generate an interrupt to the processor. 



FEATURES • Programmable by Processor 

• 32 HEX or 16 Alphanumeric Displays 

• 64 Expandable to 128 Keyboard 

f Simultaneous Keyboard and Display 

• 8 Character Keyboard — FIFO 

• 2 Key Lockout or N Key Rollover 

• Contact Debounce 

• Programmable Scan Timer 

• Interrupt on Key Entry 

• Single -t-5 Volt Supply 

• Fully Compatible with 8080A, 8085A, jLiPD780 (Z80™) 

• Available in 40 Pin Plastic Package 


PIN CONFIGURATION 


I 



PIN NAMES 


OBo-7 

Data Bus (Bi-directional) 

CLK 

Clock Input 

RESET 

Reset Input 

CS 

Chip Select 


Read Input 

WR 

Write Input 

Aq 

Buffer Address 

IRQ 

Interrupt Request Output 

SLo-3 

Scan Lines 

RLo.7 

Return Lines 

SHIFT 

Shift Input 

CNTL/STR 

r.nntrnl/Strohe Input 

OUT Ao -3 

Display (A) Outputs 

OUT Bo.3 

Display (B) Outputs 

Bb 

Bland Display Output 


TM: Z80 is a registered trademark of Zilog. 
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|iPD8279-5 

The /liPD 8279-5 has two basic functions: 1) to control displays to output and 2 ) to FUNCTIONAL 

control a keyboard for input. Its specific purpose is to unburden the host processor DESCRIPTION 

from monitoring keys and refreshing displays. The juPD8279-5 is designed to directly 
interface the microprocessor bus. The microprocessor must program the operating 
mode to the )lxPD 8279-5, these modes are as follows: 

^Output Modes 

• 8 or 16 Character Display 

• Right or Left Entry 

Input Modes 

• Scanned Keyboard with Encoded 8x8x4 Key Format or Decoded 4x8x8 
Scan Lines. 

• Scanned Sensor Matrix with Encoded 8 x 8 or Decoded 4x8 Scan Lines. 

• Strobed Input. 


BLOCK DIAGRAM 



CNTL/STB 




Operating Temperature 0°Cto+70°C ABSOLUTE MAXIMUM (_) 

Storage Temperature -65°C to +125°C RATINGS* ^ 

All Output Voltages ; -0.5 to +7 Volts(T) ,, , 


All Input Voltages -0.5 to +7 Volts(T) 

Supply Voltages -0.5 to +7 Volts® 

Power Dissipation 1W 


Note: ® With respect to Vss 

COMMENT; Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25°C 
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PIN IDENTIFICATION 



PIN 

DESCRIPTION 

NO. 

SYMBOL 

NAME 

1, 2, 5, 

6 , 7, 8 , 
38, 39 

• 

RLo-7 

Return Lines 

Return line inputs which are connected to the scan 
lines through the keys or sensor switches. They 
have active internal pullups to keep them high until 
a switch closure pulls one low. They also serve as an 
8 -bit input in the Strobed Input mode. 

3 

CLK 

Clock 

Clock from system used to generate internal timing. 

4 

IRQ 

Interrupt 

Request 

interrupt Request. In a keyboard mode, the inter- 
rupt line is high when there is data in the FIFO/ 
Sensor RAM. The interrupt line goes low with each 
FIFO/Sensor RAM read and returns high if there 
is still information in the RAM. In a sensor mode, 
the interrupt line goes high whenever a change in a 
sensor is detected. 

9 

Reset 

Reset Input 

A high signal on this pin resets the /iPD8279-5. 

10 

Wd 

Read Input 

Input/Output read and write. These signals enable 
the data buffers to either send data to the external 
bus or receive it from the external bus. 

11 

WR 

Write Input 

12-19 

DBo-7 

Data Bus 

Bi-Directional data bus. All data and commands 
between the processor and the /iRD 8273-5 are 
transmitted on these lines. 

20 

vss 

Ground 

Reference 

Power Supply Ground 

21 

Ao 

Buffer Address 

Buffer Address. A high on this line indicates the 
signals in or out are interpreted as a command or 
status. A low indicates that they are data. 

22 

CS 

Chip Select 

Chip Select. A low on this pin enables the inter- 
face functions to receive or transmit. 

23 


Blank Display 
Output 

Blank Display. This output is used to blank the 
display during digit switching or by a display 
blanking command. 

24-27 

OUT Ao-S 

Display A 
Outputs 

These two ports are the outputs for the 16x4 | 

display refresh registers. The data from these out- | 
puts is synchronized to the scan lines (SL 0 SL 3 ) j 

for multiplexed digit displays. The two 4-bit ports 
. may be blanked independently. These two ports j 

may also be considered as one 8 -bit port. j 

28-31 

OUT Bo -3 

Display B 
Outputs 

32-35 

SLO-3 

Scan Lines 

Scan Lines which are used to scan the key switch i 
or sensor matrix and the display digits. These 
lines can be either encoded (1 of 16) or decoded 
(1 of 4). 

36 

Shift 

Shift Input 

The shift input status is stored along with the key 
position on key closure in the Scanned Keyboard 
modes. It has an active internal pullup to keep it 
high until a switch closure pulls it low. 

37 

CNTL/STB 

Control/ 

Strobe Input 

For keyboard modes this line is used as a control 
input and stored like status on a key closure. The 
line is also the strobe line that enters the data into | 
the FIFO in Strobed input mode (Rising Edge). It 
has an active internal pullup to keep it high until 
a switch closure pulls it low. 

40 

vcc 

-t5V Input 

Power Supply Input 
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Ta = 0°C to +70°C; Vcc = +5V ± 10%; Vss = ov. DC CHARACTERISTICS 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input Low Voltage for Shift, 
Control and Return. Lines 

V|L1 

-0.5 


1.4 

V , 


Input Low Voltage (Others) 

V|L2 

-0.5 


0.8 

V 


Input High Voltage for Shift, 
Control and Return Lines 

V|H1 

2.2 



V 


Input High Voltage (Others) 

V|H2 

2.0 


■ 

V 


Output Low Voltage 

VOL 



0.45 

V 

Iql “ 2.2 mA 

Output High Voltage on 
Interrupt Line 

VOH 

3.5 



V 

lOH “ -400 pA 

Input Current on Shift, 
Control and Return Lines 

!|L1 



+10 

pA 

V|N = Vcc 

-100 

pA 

< 

z 

II 

o 

< 

Input Leakage Current 
(Others) 

l|L2 



+10 

pA 

V|N = Vcc to OV 

Output Float Leakage 

lOFL 



±10 

mA 

VOUT = Vcc to OV 

Power Supply Current 

icc 



120 

mA 



DAD AftAC*rCD 

C\/AilDni 

LIMITS 

UNIT 

TEST 

rAriAIVIt 1 tfi 

o YIVIdUL 

MIN 

TYP 

MAX 

CONDITIONS 

Input Capacitance 

C|N 

5 


10 

pF 

V|N = Vcc 

Output Capacitance 

COUT 

10 


20 

pF 

V0UT = Vcc 


Ta = 0°C to +70° C; Vcc = +5V ± 10%; Vss = OV 


PARAMETER 



SYMBOL 

1 LIMITS 

UNIT 


MIN 


MAX 

READ 


tAR 

0 



ns 


Address Hold Time for READ 

tRA 

0 



ns 


READ Pulse Width 

tRR 




ns 


Data Delay from READ 

tRD 



150 

ns 

Cl= 150 pF 

Address to Data Valid 

tAD 



250 

ns 

Cl = 150 pF 

READ to Data Floating 

tDF 

10 


100 

ns 


Read Cycle Time 


1 



MS 


WRITE 

Address Stable Before WRITE 

tAW 

0 



ns 


Address Hold Time for WRITE 

tWA 

0 



ns 


WRITE Pulse Width 

tww 

250 



ns 



tDW 

150 



ns 


Data Hold Time for WRITE 

tWD 



0 



ns 


OTHER 

Clock Pulse Width 

t^w 

120 

— 


ns 


Clock Period 

tCY 

320 



ns 





GENERAL TIMING 


CAPACITANCE 


AC CHARACTERISTICS 



a> 

3 

Q. 

E 

o 

o 

o 


o 



Keyboard Scan Time: 
Keyboard Debounce Time: 
Key Scan Time: 

Display Scan Time: 


5.1ms Digit-on Time: 480 /.xs 

10.3 ms Blanking Time: 160 ^ts 

80 ^is Internal Clock Cycle: lOjUs 

10.3 ms 
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NEC Microcomputer 


TIMING WAVEFORMS 


INPUT FOR AC TESTS 


^PD8279-5 



READ 



WRITE 



CLOCK INPUT 



/ 
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The following is a description of each section of the jliPD 8279-5. See the block OPERATIONAL 

diagram for functional reference. DESCRIPTION 

I/O Control and Data Buffers 

Communication to and from the /iPD8279-5 is performed by selecting CS, Aq, RD and 
WR. The type of information written or read by the processor is selected by Aq. A 
logic 0 states that information is data while a 1 selects command or status. RD and WR 
select the direction by which the transfer occurs through the Data Buffers. When the 
chip is deselected (CS = 1) the bi-directional Data Buffers are in a high impedance state 
thus enabling the /iPD8279-5 to.be tied directly to the processor data bus. 

Timing Registers and Timing Control 

The Timing Registers store the display and keyboard modes and other conditions pro- 
grammed by the processor. The timing control contains the timing counter chain. One 
counter is a divide by N scaler which may be programmed to match the processor 
cycle time. The scaler must take a value between 2 and 31 in binary. A value which 
scales the internal frequency to 100 KHz gives a 5.1 ms scan time and 10.3 ms switch 
debounce. The other counters divide down to make key, row matrix and display scans. 

Scan Counter 

The scan counter can operate in either the encoded or decoded mode. In the encoded 
mode, the counter provides a count which must be decoded to provide the scan lines. 

In the decoded mode, the counter provides a 1 out of 4 decoded scan. In the encoded 
mode the scan lines are active high and in the decoded mode they are active low. 

Return Buffers, Keyboard Debounce and Control 

The eight return lines are buffered and latched by the return buffers. In the keyboard 
mode these lines are scanned sampling for key closures in each row. If the debounce 
circuit senses a closure, about 10 ms are timed out and a check is performed again. If 
the switch is still pressed, the address of the switch matrix plus the status of shift and 
control are written into the FIFO. In the scanned sensor mode, the contents of 
return lines are sent directly to the sensor RAM (FIFO) each key scan. In the strobed 
mode, the transfer takes place on the rising edge of CNTL/STB. 

FIFO/Sensor RAM and Status 

This section is a dual purpose 8x8 RAM. In strobe or keyboard mode it is a 
FIFO. Each entry is pushed into the FIFO and read in order. Status keeps track of the 
number of entries in the FIFO. Too many reads or writes to the FIFO will be treated 
as an error condition. The status logic generates an IRQ whenever the FIFO has an 
entry. In the sensor mode the memory is a sensor RAM which detects changes in the 
status of a sensor. If a change occurs, the IRQ is generated until the change is 
acknowledged. 

Display Address Registers and Display RAM 

The Display Address Register contains the address of the word being read or written 
by the processor, as well as the word being displayed. This address may be pro- 
grammed to auto-increment after each read or write. The display RAM may be read 
by the processor any time after the mode and address is set. Data entry to the display 
RAM may be set to either right or left entry. 



0 

+-• 

3 

Q. 


E 

o 

o 

o 


O 

LU 

z 
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COMMAND OPERATION 



/tPD8279-5 

The commands programmable to thepPD8279-5 via the data bus with CS active (0) 
and Aq high are as follows: 


Keyboard/Dispiay Mode Set 


0 

0 

0 

D 


K 

K 

K 


MSB LSB 


Display Mode: 

DD 

0 0 8-8-bit character display — Left entry 

0 1 ® 16-8 bit character display — Left entry 

1 0 8-8 bit character display — Right entry 

1 1 16-8 bit character display — Right entry 

Note: 0 Power on default condition 


Keyboard Mode: 


KKK 

0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 


Encoded Scan — 2 Key Lockout 
Decoded Scan — 2 Key Lockout 
Encoded Scan — N Key Rollover 
Decoded Scan — N Key Rollover 
Encoded Scan-Sensor Matrix 
Decoded Scan-Sensor Matrix 
Strobed Input, Encoded Display Scan 
Strobed Input, Decoded Display Scan 


Program Clock 


0 

_oj 

0 

B 

P 

P 

P 

[P 


Where PPPPP is the prescaler value between 2 and 31 this prescaler divides the external 
clock by PPPPP to develop its internal frequency. After reset, a default value of 31 is 
generated. 


Read FIFO/Sensor RAM 


0 

Q 

0 

1 A1 

0 

A 

A 

A 


Ao=0 


Aj is the auto-increment flag. AAA is the row to be read by the processor. The read 
command is accomplished with (CS ■ RD • AO) by the processor. If Aj is 1, the row 
select counter wJill be incremented after each read. Note that auto-incrementing has 
no effect on the display. 


Read Display RAM 


0 

_L 

JL 

AI 

A 

A 

A 

A 


Ao = 0 


Where Ai is the auto- increment flag and AAAA is the character which the processor 
is about to read. 


Write Display RAM 


0 

0 

0 

AI 

A 

A 

A 



where AAAA is the character the processor is about to write. 


Display Write Inhibit Blanking 


rr 

0 

1 

X 

IW 

IW 

BL 

~BL 





A 

B 

A 

B 


Where IWA and IWB are Inhibit Writing nibble A and B respectively, and BLA, BLB 
are blankina When usina the disnlav as a dual 4-hit it is no/'occarw tn morU 
4-bit halves to eliminate interaction between the two halves. This is accomplished with 
the IW flags. The BL flags allow the programmer to blank either half of the display 
independently. To blank a display formatted as a single 8-bit, it is necessary to set 
both BLA and BLB. Default after a reset is all zeros. All signals are active high (1). 
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Cp Cp Cp 

1 0 X 

1 10 
1 1 1 

0 X X 


Clear 


1 

1 

0 

Cd 

CD 

CD 

cf 

1 1 


All zeros 

AB = 20i6 

All ones 

Disable clear display 


COMMAND OPERATION 
(CONT.) 


This command is used to clear the display RAM, the FIFO, or both. The Cp options 
allow the user the ability to clear the display RAM to either all zeros or all ones. 


Cp clears the FIFO. 
Ca clears all. 


Clearing the display takes one complete display scan. During this time the processor 
can't write to the display RAM. 

Cp will set the FIFO empty flag and reset IRQ. The sensor matrix mode RAM pointer 
will then be set to row 0. 


Ca is equivalent to Cp and Cp. The display is cleared using the display clear code 
specified and resets the internal timing logic to synchronize it. 

End Interrupt/Error Mode Set 


1 1 


X 


X 


X 


X 


In the sensor matrix mode, this instruction clears IRQ and allows writing into RAM. 


In N key rollover, setting the E bit to 1 allows for operating in the special Error mode. 
See Description of FIFO status. 


Where: Dy 

S/E 

O 

U 

F* 

NNN 


FIFO Status 


Du 

S/E 


u 

F 

N 

N 

N 


Display Unavailable because a clear display or clear all command is in 
progress. 

Sensor Error flag due to multiple closure of switch matrix. 

FIFO Overrun since an attempt was made to push too many 
characters into the FIFO. 

FIFO Underrun. An indication that the processor tried to read an 
empty FIFO. 

FIFO Full Flag. 

The Number of characters presently in the FIFO. 


The FIFO Status is Read with Aq high and CS, RD active low. 

The Display not available is an indication that the Cp or Ca command has not 
completed its clearing. The S/E flags are used to show an error in multiple closures has 
occurred. The 0 or U, overrun or underrun, flags occur when too many characters are 
written into the FIFO or the processor tries to read an empty FIFO. F is an indication 
that the FIFO is full and NNN is the number of characters in the FIFO. 


Data Read 

Data can be read during Aq = 0 and when CS, RD are active low. The source of the 
data is determined by the Read Display or Read FIFO commands. 

Data Write 

Data is written to the chip when Aq, CS, and WR are active low. Data will be written 
into the display RAM with its address selected by the latest Read or Write Display 
command. 



<D 

■*-» 

3 

Q. 

E' 
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COMMAND OPERATION 
(CONT.) 


In the Scanned Key mode, the characters in the FIFO correspond to the above format 
where CNTL and SH are the most significant bits and the SCAN and return lines are 
the scan and column counters. 


RL7 

RL6 

RL5 

RL4 

RL 3 

RL2 

RLi 

RLo 


In the Sensor Matrix mode, the data corresponds directly to the row of the sensor 
RAM being scanned. Shift and control (SH, CNTL) are not used in this mode. 

Control Address Summary 


Data Format 


CNTL 

SH 

1 1 

SCAN 

1 1 

1 1 

RET 

1 1 




DATA 


MSB 


LSB 


1 

0 

0 

0 

D 

D 

K 

K 











1 


u 

1 

p 


P 

LU 

LU 


0 

1 

0 

Al 

X 

A 

A 

A 


0 

1 

1 

Al 

A 

A 

A 

A 


1 

0 

0 

Al 

A 

A 

A 

A 

1 . 

0 

1 

X 

IW 

A 

IW 

B 

BL 

A 

BL 

B 

1 

1 

0 

0 

0 

CD 

CD 

cf 

0 

> 


L’ 

1 

1 

E 



X 



X 

X 

X 


Du 

S/E 

0 

U 

F 

N 

N 

N 


Keyboard Display Mode Set 

Load Program Clock 

Read FIFO/Sensor RAM 

Read Display RAM 

Write Display RAM 

Display Write Inhibit/Blanking 

Clear 

End Interrupt/Error Mode Set 
FIFO Status 


PACKAGE OUTLINE 
JUPD8279C-5 





(Plastic) 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 < 0.1 

0.10 + 0.004 

D 

p 

p 

0.019+ 0.004 

E 

48.26 ' 

1.9 

F 

1.2MIN 

0.047 MIN 

G 

2.54 MIN 

0.10 MIN 

H 

0.5 MIN 

0.019 MIN 

I 

5.22 MAX 

Q.206 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.600 

L 

13.2 

0.520 

M 

1 

+ 0.1 

0.25 

+ 0.004 

0 run 

1 o.uu.r 


SP8279.9.7&.GN-CAT 
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NEC Microcomputers, Inc. NEC 

^PD8355 

^PD8755A* 


16,384 BIT ROM WITH I/O PORTS 
16,384 BIT EPROM WITH I/O PORTS* 


DESCRIPTION The juPD8355 and the iLiPD8755A are JUPD8085A Family components with the 

/l(PD 8355 containing 2048 X 8 bits of mask ROM and the juPD8755A containing 
2048 X 8 bits of mask EPROM for program development. Both components also con- 
tain two general purpose 8-bit I/O ports. They are housed in 40 pin packages, are 
designed to directly interface to the juPD8085A and are pin for pin compatible to each 
other. 


FEATURES • 2048 X 8 Bits Mask ROM (/:xPD8355) 

• 2048 X 8 Bits Mask EPROM (AtPD8755A) 

• 2 Programmable I/O Ports 

• Single Power Supplies: +5V 

• Directly Interfaces to the juPD8085A 

• Pin for Pin Compatible 

• /iPD8755A; UV Eraseable and Electrically Programmable 

• jLiPD8355 available in Plastic Package 

• /LIPD8755A Available in Ceramic Package 
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NEC Microcomputer 


/tPD8355/8755A 


The juPD8355 and juPD8755A contain 16,384 bits of mask ROM and EPROM 
respectively, organized as 2048 X 8. The 2048 word memory location may be 
selected anywhere within the 64K memory space by using the upper 5-bits of 
address from the /iPD8085A as a chip select. 

The two general purpose I/O ports may be programmed input or output at any 
time. Upon power up, they will be reset to the Input mode. 


VdD® Vcc (+5V) 



PAy - PAo 


PBy-PBo 


Operating Temperature (/iPD8355) 0°C to -^70°C 

(iiiPD8755A) -10°Cto-i-70®C 

Storage Temperature (Ceramic Package) -65°C to -H 50°C 

(Plastic Package) “40°C to +1 25^0 

Voltage on Any Pin (/iPD8355). -*0.3 to +7 Volts 0 

(jLtPD8755A) -0.5 to +7 Volts 0 

Power Dissipation 1.5W 

Note; 0 With Respect to Ground 


COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 

*Ta = 25° C 


Ta = 0°C to +70° C; Vqc = 5V ± 5% 




LIMITS 


TEST 

PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

CONDITIONS 

Input Low Voltage 

\/k. 

1 L. 

n c 

•V.S/ 


G.o 

V 



vcc ~ o.uv w 

Input High Voltage 

V|H 

2.0 


Vcc+O-5 

V 

Vcc = 5.0V 0 

Output Low Voltage 

VoL 



0.45 

V 

Iql “ 2 mA 

Output High Voltage 

VqH 

2.4 



V 

■oh = ~400 juA 

Input Leakage 

l|L 



10 

mA 

V|N = Vcc to OV 

Output Leakage Current 

•lo 



±10 

aA 

0.45V <VouT <Vcc 

Vqq Supply Current 

•cc 



180 

mA 



Note: 0 These conditions apply to juPD8355 only. 
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FUNCTIONAL DESCRIPTION 


BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 
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/LtPD8355/8755A 


PIN IDENTIFICATION 


1 PIN 

FUNCTION 

NO. 

SYMBOL 

NAME 

1,2 

CE 

Chip Enables 

Enable Chip activity for 
memory or I/O 

3 

CLK 

Clock Input 

Used to Synchronize Ready 

4 

Reset 

Reset Input 

Resets PA and PB to all inputs 

5 0 

NC 

Not Connected 


5® 

Vdd 

Programming 

Voltage 

Used as a programming voltage, 
tied to -t-5V normally 

6 

Ready 

Ready Output 

A tri-state output which is 
active during data direction 
register loading 

7 

lO/M 

I/O or Memory 
Indicator 

An input signal which is used 
to indicate I/O or memory 
activity 

8 

lOR 

I/O Read 

I/O Read Strobe In 

9 


Memory Read 

Memory Read Strobe In 

10 

low 

I/O Write 

I/O Write Strobe In 

11 

ALE 

Address Low 

Enable 

Indicates information on 
Address/Data lines is valid 

12-19 

AD 0 -AD 7 

Low Address/Data 
Bus 

Multiplexed Low Address and 
Data Bus 

20 

vss 

Ground 

Ground Reference 

21-23 

As-Aio 

High Address 

High Address inputs for ROM 
reading 

24-31 

PA 0 -PA 7 

Port A 

General Purpose I/O Port 

32-39 

PB 0 -PB 7 

Port B 

General Purpose I/O Port 

40 

vcc 

5V Input 

Power Supply 


Notes: 0 mPD 8355 
(D /iPD8755A 


I/O PORTS I/O Port activity is controlled by performing I/O reads and writes to selected I/O port 
numbers. Any activity to and from the ):iPD8355 requires the chip enables to be active. 
This can be accomplished with no external decoding for multiple devices by utilizing 
the upper address lines for chip selects. 0 Port activity is controlled by the following 
I/O addresses: 


ADi 

ADo 

PORT SELECTED 

FUNCTION 

0 

0 

A 

Read or Write PA 

0 

1 

B 

Read or Write PB 

1 

0 

A 

Write PA Data Direction 

1 

1 

B 

Write PB Data Direction 


<D 

3 

Q. 



O 

UJ 

z 


Since the data direction registers for PA and PB are each 8 -bits, any pin on PA or PB 
may be programmed as Input or output (0 = in, 1 = out). 

Note: 0 During ALE time the data/address lines are duplicated on Ais-Ag- 
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NEC Microcomputer 


^PD8355/8755A 


Ta = Q°C to +70°C: Vcc = 5V ± 5% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Clock Cycle Time 

•CYC 

320 



ns 

ClOAD = 150 pF 

CLK Pulse Width 

Tl 

80 



ns 

CLK Pulse Width 

T2 

120 



ns 

CLK Rise and Fall Time 

<f. tr 



30 

ns 

Address to Latch Set Up Time 

'AL 

50 



ns 

1 50 pF Load 

Address Hold Time After Latch 

'LA 

80 



ns 

Latch to READ/WRITE Control 

•lc 

100 



ns 

Valid Data Out Delay from READ Control 

'RD 



imS 

ns 

Address Stable to Data Out Valid 

'AD 



400 

ns 

Latch Enable Width 

'LL 

100 



ns 

Data Bus Float After READ 

'RDF 

0 


100 

ns 

REAO/WRITE Control to Latch Enable 

'CL 

20 



ns 

READWR !TE Control Width 

<CC 

250 



ns 

Data In to WRITE Set Up Time 

'DW 

150 



ns 

Data In Hold Time After WRITE 

'WD 

10 



ns 

WRITE to Port Output 

'WP 



400 

ns 

Port Input Set Up Time 

'PR 

50 



ns 

Port Input Hold Time 

'RP 

50 



ns 

READY HOLD TIME 

'RYH 

0 


160® 

120® 

ns 

ADDRESS (CE) to READY 

'ARY 



160 

ns 

Recovery Time Between Controls 

'RV 

300 



n. 

Data Out Delay from READ Control 

'RDE 

10 



ns 


Notes; © JUPD8355 
® MPD8755A 


-«CYC- 


A r 


ROM READ, I/O READ AND WRITE 0 

— ^ 

— — 


V 




AC CHARACTERISTICS 


TIMING WAVEFORMS 
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TIMING WAVEFORMS 
(CONT.) 


EPROM PROGRAMMING 
iuPD8755A 


^PD8355/8755A 

CLOCK 



WAIT STATE TIMING (READY = 0) 



INPUT MODE 


I/O PORT 



DATA 

BUS 



OUTPUT MODE: 


lOW 


PORT 

OUTPUT 


DATA 

BUS 




GLITCH FREE 
OUTPUT 



0 
+-• 
3 . 
Q. 



O 

LU 

Z.. 


Erasure of the /iPD8755A occurs when exposed to ultraviolet light sources of wave- 
lengths less than 4000 A. It is recommended, if the device is exposed to room 
fluorescent lighting or direct sunlight, that opaque labels be placed over the window to 
prevent exposure. To erase, expose the device to ultraviolet light at 2537 A at a 
minimum of 15 W-sec/cm2 (intensity X expose time). After erasure, all bits are in the 
logic 1 state. Logic O's must be selectively programmed into the desired locations. It 
is recommended that NEC's prom programmer be used for this application. 
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MICROPROCESSOR 


NEC Microcomputer 


/itPD8355/8755A 



rh I J 

,'JJ- 


-ich- 

E- 



PACKAGE OUTLINE 

AIPD8355C 

/ZPD8755AD 


0° - 15“ 


Plastic 


ITEM 

MILLIMETERS 

INCHES 

A 

51.5 MAX 

2.028 MAX 

B 

1.62 

0.064 

C 

2.54 + 0.1 

0.10 ±0.004 

0 

0.5 I 0.1 

0.019 ± 0.004 

E 

48.26 

1.9 

F 

1.2 MIN 

0.047 MIN 

G 

2.54 MIN 

0.10 min' 

H 

0.5 MIN 

0.019 MIN 

I 

5.22 MAX 

0.206 MAX 

J 

5.72 MAX 

0.225 MAX 

K 

15.24 

0.600 

L 

13.2 

0.520 

M 

+ 0.1 

0.25 

- 0.05 

+ 0.004 

0.010 

- 0.002 



Hch- 

E 


-K- . 


0“ - 15“ 


Ceramic 


MILLIMETERS 

INCHES 

51 .5 MAX 

2.028 MAX 

1.62 

0.064 

2.54 ± 0.1 

0.100 ±0.004 

0.50 ±0.1 

0.0197 ± 0.004 

48.26 ± 0.2 

1.900 ± 0.008 

1.27 

0.050 

3.2 MIN 

0.126 MIN 

1.0 MIN 

0.04 MIN 

4.2 MAX 

0.17 MAX 

5.2 MAX 

0.205 MAX 

.15.24 ± 0.1 

0.6 + 0.004 

+ 0.2 

13-5 

- 0.25 

+0.008 

0.531 

- 0.010 

0.30 ± 0.1 

0.012 ±0.004 


SP8355/8755A-8-78-GN-CAT 
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MICROPROCESSOR ARCHITECTURE CONCEPTS 


BIT-SLICE BIPOLAR MICROPROCESSOR 



Bit slice microprocessors are most often used for design of Mini and Micro CPU s 
where a significant amount of arithmetic processing capability is desired or where 
highly parallel data processing is desired, such as signal processing. 


FIXED-INSTRUCTION BIPOLAR MICROPROCESSOR 



• To be announced. , 


Fixed instruction processors, designed for specific problem solving, are most cost 
effective in this use. For example, Signetics 8X300 is specifically designed to 
efficiently implement high speed control oriented operations. For these applications, 
such as double density floppy disc controllers, CRT controllers, data communica- 
tions controllers, and industrial controllers, the 8X300 is more cost effective than 
bit slice and, in some cases, MOS controllers. 


m 

o 
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MICROPROCESSOR 





Signetics 


BIT SLICE MICROPROCESSORS 


Bit slice components are generally used as building blocks for the central process- 
ing unit (CPU). Bit slices are used when high speed arithmetic processing is a 
prime requirement. 


PART # 

PACKAGE 

PINS 

DESCRIPTION 

2901-1 

Ceramic, 1 

40 

4-Bit Bipolar Microslice Control 
Processing Element 

3002 

Ceramic, 1 

28 

2-Bit Bipolar Microslice Control 


Plastic, N 


Processing Element 


CONTROL STORE MICROSEQUENCERS 

Control store microsequencers are used to decide the order of command execution 
for a bit slice microprocessor. Also they can be used as stand-alone “single” 
sequencers for control functions requiring rapid decision making. 


PART 

PACKAGE 

PINS 

DESCRIPTION 

8X02 

Ceramic, 1 

28 

1 0-Bit Address Control Store 


Plastic, N 


Microsequencer 

3001 

Ceramic, 1 

40 

9-Bit Microprogram Control 

Unit 


8X300 FIXED INSTRUCTION MICROCONTROLLER 

The 8X300 control oriented instruction set provides very high performance for 
moving and interpreting data. This coupled with it’s 250ns cycle time makes the 
8X300 ideal for switching, controlling, and editing; In fact, any application in which 
a fast microprocessor is needed in the data path. 


PART 

PACKAGE 

PINS 

DESCRIPTION 

8X300 

Ceramic, 1 

50 

8-Bit Fixed Instruction 
Microprocessor 


INTERFACE VECTOR (IV) BYTES 

An IV byte is a latched bi-directional 8-blt I/O port with a programmable address. 


PART 

PACKAGE 

PINS 

DESCRIPTION 

8T32 

Plastic, N 
Ceramic, F 

24 

Synchronous 3-State 

8T33 

Plastic, N 
Ceramic, F 

24 

Synchronous open collector 

8T35 

Plastic, N 
Ceramic, F 

24 

Asynchronous 3-State 

8T36 

Plastic, N 
Ceramic, F 

24 

Asynchronous open collector 
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DESCRIPTION 

The Signetics Micro Assembler is a com- 
plete software package used to design and 
program with Signetics bipolar bit-slice 
microprocessors. It contains advanced fea- 
tures to ease microprogramming and docu- 
mentation. 

The Micro Assembly language can be tail- 
ored to the configuration of the micropro- 
gram. It is designed especially for the Sig- 
netics bipolar microprocessors such as the 
8X02 microprogram control sequencer, the 
2900 microporcessor. family, and the 3000 
series. This flexibility enables it to handle 
virtually all microprogramming applications 
and microprocessor circuits. 

The Micro Assembler consists of two in- 
terrelated programs. (See Figure 1) 

The Micro Assembly Program reads the 
program system configurations and format 
descriptions to produce a listing of the 
source program and the resulting machine 
(binary) language. This listing contains 
source program error diagnostics and a 
cross-reference of microprogramming 
symbols. 

The Micro Format Program translates the 
object program for direct use in program- 
ming PROMs. It reads the object program 
produced by the Micro Assembly Program 
and divides the object program into bits to 
be written into PROM modules, with sepa- 
rate output for each PROM. 

FEATURES 

• High-level syntax— easy to use 

• Cross reference listing 

• Number of bits: Up to 4095 bits wide 
(default = 128) 

• Number of instructions: Up to 65K words 

• Mnemonic names and size of each con- 
trol field 

• Mnemonic names for control field values 

• Organization of Micro Control Store as 
physical prom modules 

• Formatting of object module for output 

• Free-form input: Multiple statements per 
line 

• Detection of overlapping fields for ex- 
tensive error checking 

• Multiple microinstruction formats: Vari- 
able microinstruction widths 

• Definition of sub-fields 

• Definition of more than one microin- 
struction thru multiple microinstruc- 
tion Def. Sections 


• Logical and relational expression opera- 
tors 

• Generation of non-microinstruction 
Proms (Look-up tables, mask genera- 
tion, field expansion) 

• Microp defaults under user definition 

• Microp arguments 

• Conditional (IF, THEN, ELSE) clause for 
field assignment and reference of mi- 
crops 

• Constants— Numeric and ASCII charac- 
ters 

• Nested microps 

• Shift operators 


character constants or symbolic values. 

PROM FORMATTING 

The format command file of the Micro For- 
mat Program translates the object program 
for PROM programming. Each bit of mi- 
croinstruction, complemented or uncom- 
plemented is identified with a PROM. The 
Microprogram addressing space may also 
be divided into bits and stored in PROM. 
There are provisions for inverted addresses. 
In a typical application, for example, mi- 
croprogram may be distributed among ten 
512x8 PROMs. 


/ 



MICRO ASSEMBLY LANGUAGE 

The Micro Assembly Language input into 
the assembler is divided into two sections; 

The definition section defines instruction 
formats and device configurations of the 
user system. The name and length of each 
field is specified and symbolic opcodes are 
defined. Microinstructions may be any 
length, and multiple formats may be de- 
fined. 

The microprogram section is the sequence 
of symbolic microinstructions that make up 
the operational program. 

The Micro Assembly language also con- 
tains standard assembler directives and 
arithmetic, binary shift and logical opera- 
tors. 

Values used with the language may be deci- 
mal, hexadecimal, octal binary or ASCII 


Among the output formats are; SMS, vari- 
ous BNPF formats, and 2650 absolute ob- 
ject code. 

A full description is contained in the Signet- 
ics Micro Assembler Reference Manual. 

AVAILABILITY 

The Micro Assembler is written in ANSI 
FORTRAN IV. The source form is available 
on magnetic tape, from Signetics in two 
formats; 

• EBCDIC 9-track magnetic tape, un- 
. blocked 80-character records, 800 bpi 

density. Order part number 
8X00MA1000SS. 

• ASCII 9-track magnetic tape, unblocked) 
80-character records, 1600 bpi density. 
Order part number 8X00MA2000SS. 

The Micro Assembler is also available on the 
more popular timesharing services. 
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MICROPROCESSOR 



ROPROCESS 



DESCRIPTION 

The 8X300 Assembler is a program which 
accepts source code written in the 8X300 
assembly language and which produces 
both a listing of the symbolic program and 
an object module in one of four formats: 
MCSIM, ROM simulator, BPNF, or hexadec- 
imal. 

The assembler program is written in ANSI 
standard FORTRAN and is approximately 
3000 card images in length. It requires some 
rewindable I/O medium such as disk or tape 
for temporary storage, an input device to 
read source code, and two output devices, 
one to output the assembler listing and one 
to output the object module. If desired, the 
assembler may be compiled and linked to 
execute in overlays. 

The assembler consists of two passes which 
build a symbol table, issue helpful error 
messages, produce an easily readable pro- 
gram listing, and output a computer read- 
able object module. 


FEATURES 


• Macro nested to three levels 

• Conditional assembly 

• Address arithmetic 

• Automatic procedure/subroutine hand- 
ling 

• Reserved symbols for registers 

• Multiple entry to procedures 

• Symbolic machine operation codes 

• Symbolic assignment address refer- 
ences 

• Symbolic data creation statements (I/O 
port reference) 

• Free format source code 

• Syntax error checking 

• Self-defining constants 

• Assembly listing control statements 

• ASCII character code 

• Comment statements and comment 
areas 

• Forward referencing 

• Cross-reference of the symbol table 

• Instructions up to 32-bits wide 

• Versatile object file format specification 

O) MCCAP LANGUAGE 



The assembler recognizes three types of 
statements: Comment statements, machine 
instructions, and pseudo-ops (directives). 

Comment statements are used to document 
a listing. They must contain an asterisk in 
column 1 and may contain any legal charac- 
ter in the other 79 columns. 


Machine instruction statements are those 
statements that generate instruction(s) to be 
executed by the 8X300 processor. Machine 
instruction statements include: 

a MOVE Move byte from one location to 
another. 
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ADD Add the byte in one location to 

the byte in the auxiliary regis- 
ter and store the result in 
another location 

AND AND the byte in one location 

with the byte in the auxiliary 
register and store the result in 
another location. 

XOR Exclusive OR the byte In one 

location with the byte in the 
auxiliary register and store the 
result in another location. 

XEC Execute the instruction at the 

specified address. 

XMIT Transmit the literal (immediate 

data) contained in this instruc- 
tion to the specified location. 

NZT Jump to the specified address 

if the value in the specified 
location is not zero. 

JMP Jump to the specified address. 

CALL Transfer control to a proce- 

dure or an entry point. 

RTN Returns control from a proce- 

dure or an entry point. 

SEL Places the address of an IV 

Byte variable into the IVL or 
the IVR register. 

HALT Halts by jump to current ad- 

dress. 

NOP Generates a no-op. 

Pseudo-Ops (or Directives) are commands 

to the assembler, but have no meaning to 

the 8X300 processor. 


EQU 

Assigns a value to the symbol 
in the label field. 

SET 

Identical to EQU, except that 
the symbol may be redefined 
by another SET statement. 

LIV 

Assigns a symbolic name to 
the address, position and pre- 
cision of the “left bank” Inter- 
face Vector Byte variable. 

RIV 

Identical to LIV, except that the 
assignment is made to the 
“right bank" I/O Field. 

PROG 

Introduces and names the 
main program. 

PROC 

Introduces and names a 
procedure. 

ENTRY 

Specifies an additional entry 
point to a procedure. 

END 

Terminates a procedure, a pro- 
gram or a MACRO. 

ORG 

Changes the value of the loca- 
tion counter. 

OBJ 

Specifies the format of the ob- 
ject module. 

IF 

Introduces source statements 
subject to conditional assem- 
bly. 

c:.i^L>ir 

Terminates me source state- 
ments subject to conditional 
assembly. 

sjgiiotics 



LIST 

Specifies the list and punch 
options. 

NLIST 

Negates the list and punch op- 
tions. 

EJCT 

Advances listing to next page. 

SPAC 

Advances listing to next line. 

MACRO 

Defines the source statements 
generated a macro call. 

PROM 

Specifies the size of the object 
module. 

DEF 

Defines extended instruction 
fields. 


The assembler produces object code for the 
8X300 and for extended instructions. Ex- 
tended instructions are bit patterns that are 
selected at the same time as the standard 
8X300 instructions and are used for hard- 
ware selection of I/O ports or working stor- 
age, thereby reducing program length and 
increasing throughput. 


A full description of MCCAP is contained in 
the Signetics Microcontroller Cross-As- 
sembly Program Manual. 

AVAILABILITY 

The a.ssembler is availahjp Qn thn nriQrQ 
popular timesharing services. It is also avail- 
able from Signetics on 9-track magnetic 
tape in the following formats. 

• EBCDIC unblocked 80-character re- 
cords, 800 bpi density. Order part num- 
ber 8X300AS100SS. 

• ASCII blocked 80-character records, 
leoo bpi density. Order part number 
8X300AS200SS. 
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DESCRIPTION 

The 4-bit bipolar microprocessor slice is 
designed as a high-speed cascadable ele- 
ment intended for use in CPUs, peripheral 
controllers, programmable microproces- 
sors and numerous other applications. The 
microinstruction flexibility of the 2901 A 
will allow efficient emulation of almost any 
digital computing machine. 

The device, as shown in the block diagram 
below, consists of a 16-word by 4-bit 2-port 
RAM, a high-speed ALU, and the associated 
shifting, decoding and multiplexing circuit- 
ry. The 9-bit microinstruction word is or- 
ganized into 3 groups of 3 bits each and 
selects the ALU source operands, the ALU 
function, and the ALU destination register. 
The microprocessor is cascadable with full 
look-ahead or with ripple carry, has three- 
state outputs, and provides various status 
flag outputs from the ALU. Advanced low- 
power Schottky processing is used to faori- 
cate this 40-lead LSI chip. 


BLOCK DIAGRAM 


FEATURES 

• 80ns cycle time 

• 2-addre8s architecture 
Independent simultaneous access to 2 
working registers saves machine cycles 

• 8-function ALU 

Performs addition, 2 subtraction opera- 
tions, and 5 logic functions on 2 source 
operands 

• Flexibie data source selection 

ALU data is selected from 5 source ports 
for a total of 203 source operand pairs 
for every ALU function 

• Left/right shift independent of ALU 
Add and shift operations take only 1 
cycle 

• 4 status flags 

Carry, overflow, zero, and negative 

• Expandabie 

Connect any number of 2901 A’s togeth- 
er for longer word lengths. 

• Microprogrammable 

3 groups of 3 bits each for source oper- 
and, ALU function, and destination con- 
trol 


PIN CONFIGURATION 
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8X02-1, XL 


DESCRIPTION 

The Signetics 8X02 is a low power Schott- 
ky LSI device intended for use in high per- 
formance microprogrammed systems to 
control the fetch sequence of microinstruc- 
tions. When combined with standard ROM 
or PROM.ihe 8X02 forms a powerful micro- 
programmed control section for computers, 
controllers, or sequential logic. 


FEATURES 

• Low power Schottky process 

• 1024 microinstruction addressability 

• N-way branch 

• 4-levei stack register file (LIFO type) 

• Automatic push/pop stack operation 

• “Test and skip” operation on test input 
line 

• 3-bit command code 

• Tri-state buffered outputs 

• Auto-reset to address 0 during power-up 

• Conditional branching, pop stack, and 
push stack 


PIN CONFIGURATION 
I I.XL PACKAGE 


BLOCK DIAGRAM 


(12) (10) (8) (5) (3) 

(13) (11) (9) (6) (4) 

AgA3 Ay Aq A 5A4A3A2A.I Ag 

???? 99?999 

-4 OUTPUT BUFFER 


n 

+1, +2 LOGIC 



(1) AC2 O— t- 
(28) ACi O— f 
(27) ACg O— l- 
(25) CLK 

(22) Vcc O-J 
(7) GNDO— ! 


ADDRESS REGISTER 

LV 1 X MUX 1 

n 

STACK 

10 

r- REGISTER « Xj 

f 

FILE ’0 

+2'i 1 



ADDRESS MULTIPLEXER 


®8 ®7 ®5 ®3 ®2 ®1 

(24) (21) (19) (17) (15) 

(23) (20) (18) (16) (14) 


p-O test 
(26) 


STACK POINTER 


24 1 B, 
23] B, 

U Vcc 

111 B, 
20I B, 


PIN DESIGNATION 


PIN 

SYMBOL 

NAME AND FUNCTION 

3-6 

8-13 

Ag-Ag 

Microprogram Address outputs 

27, 28, 1 

> 

0 

0 

1 

> 

p 

Next Address Control Function inputs 

All addressing control functions are selected by these command lines. 

14-21 

23-24 

Bg-Bg 

Branch Address inputs 

Determines the next address of an N-way branch when used with the BRANCH 

TO SUBROUTINE (BSR) or BRANCH ON TEST (BRT) command. 

2 

EfJ 

Enable input 

When in the low state, the Microprogram Address outputs are enabled. 

25 

CLK 

Clock Input— High to Low transition for stack operations. Low to High trans- 
ition for address modification. 

26 

TEST 

Test input 

Used in conjunction with four NEXT ADDRESS CONTROL FUNCTION 
commands to effect conditional skips, branches, and stack operations. 

7 

GND 

Ground 

22 

'^CC 

+5 Volt supply 


Three-state 
Active high 

Active high 
Active high 


Active low 


Active high 
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FUNCTIONAL DESCRIPTION 

The Signetics 8X02 Control Store Sequenc- 
er is an LSI device using low power Schott- 
ky technology and is intended for use in 
high performance microprogrammed appli- 
cations. When used alone, the 8X02 is cap- 
able of addressing up to 1K words of mic- 
roprogram. This may be expanded to any 
microprogram size by conventional paging 
technioues. 

The Address Register consists of 10 D-type, 
edge-triggered flip-flops with a common 
clock. A new address is entered into the 
Address Register on the low-to-high tran- 
sition of the clock. The next address to be 
entered into the Address Register is sup- 
plied via the Address Multiplexer. 

The Address Multiplexer is a 5-input device 
that is used to select either the branch input, 
+1 adder, +2 adder, stack register file, or 
ground (all zeros) as the source of the next 
microinstruction address. The proper multi- 
plexer channel is automatically selected via 
the Decode Logic according to the Address 
Control Function Input and Test Input line. 

The +1, +2 logic is used to increment the 
present contents of the Address Register by 
1 or 2, depending on the function input 
command. Thus, the next address to the 
Control Store ROM/PROM may be either 
the current address plus 1 (N+l) or the 


current address plus 2 (N+2). If the same 
Microprogram Address is to be used on 
successive occasions, the clock to the 8X02 
must simply be disabled: therefore, no new 
address is loaded into the Address Register. 

The Stack File Register is used to provide a 
return address linkage whenever a subrou- 
tine or loop is executed. The 4X10 stack 
operates in a last-in, first-out (LIFO) mode, 
with the stack pointer always pointing to the 
next address to be read. Operation of the 
stack pointer is automatically controlled by 
the Address Control Function Inputs. Since 
the stack is 4 words deep, up to 4 loops 
and/or subroutines may be nested. 

The stack pointer operates as an up/down 
counter. The stack pointer is incremented 
by one during the PUSH operation. The new 
data is written into the new location pointed 
to by the stack pointer. A POP operation will 
read data from the location pointed to by the 
stack pointer in the previous cycle, and the 
stack pointer will be decremented by one at 
the end of the current cycle. When the stack 
pointer is pointing at the first level of the 
stack, a POP operation will cause the stack 
pointer to wrap around to the fourth level of 
the stack. Similarly, a PUSH operation will 
cause the stack pointer, when pointing at 
the fourth level of the stack to wrap around 
to the first level of the stack. 


The branch input is a 10-bit field of direct 
inputs to the multiplexer which can be se- 
lected as the next control store address. 
Using the appropriate branch command, an 
N-way branch is possible where N is the 
address of any microinstruction within the 
1024 word microcode page. Likewise, the 
RESET command is a special case of an N- 
way branch in which the multiplexer selects 
an all zeros input, forcing the next microin- 
struction address to be zero. 

The Test Input line is used in conjunction 
with the conditional execution of 4 Address 
Control Function commands. When the 
Test Input is false (low), the sequencer 
simply increments to the next address 
(N+1). When it is true (high), the sequencer 
executes a branch as defined by the input 
command, thereby transferring control to 
another portion of the microprogram. 

All Address Output lines of the 8X02 are 
three-state buffered outputs with a common 
enable line (EN). When the Enable line is 
high, all outputs are placed in a high- 
impedance state, and external access to the 
control store ROM/PROM is possible. Thie 
allows a preprogrammed set of mi- 
croinstructions to be executed from exter-, , 
nal or built-in test equipment (BITE), vec- 
tored interrupts, and Writable Control Store 
if implemented. 


NEXT ADDRESS CONTROL FUNCTION TABLE 


MNEMONIC 

DESCRIPTION 

FUNCTION 

AC 2 1 0 

TEST 

NEXT ADDRESS 

STACK 

STACK POINTER 

TSK 

Test and skip 

0 

0 

0 

False 

True 

Current + 1 

Current + 2 

N.C. 

N.C. 

N.C. 

N.C. 

INC 

Increment 

0 

0 

1 

X 

Current + 1 

N.C. 

N.C. 

BLT 

Branch to loop if 
test input true 

0 

1 

0 

False 

True 

Current + 1 

Stack reg file 

X 

POP (read) 

Deer 

Deer 

POP 

POP stack 

0 

1 

1 

X 

Stack reg file 

POP (read) 

Deer 

BSR 

Branch to sub- 
routine if test 
input true 

1 

0 

0 

False 

True 

Current + 1 

Branch address 

N.C. 

PUSH (Curr + 1) 

N.C. 

Incr 

PLP 

Push for looping 

1 

0 

1 

X ' 

Current + 1 

PUSH (Curr Addr) 

Incr 

BRT 

Branch if test 
input true 

1 

1 

0 

False 

True 

Current + 1 

Branch address 

N.C. 

N.C. 

N.C. 

N.C. 

RST 

Set microprogram 
address output to 
zero 

1 

1 

1 

X 

All O’s 

N.C. 

N.C. 


A = UOII l unit 

N.C. = No change 
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DESCRIPTION 

The Signetics 8X300 Microcontroller is a 
monolithic, high-speed microprocessor im- 
plemented with bipolar Schottky technolo- 
gy. As the central processing unit, CPU, it 
allows 16-bit instructions to be fetched, 
decoded and executed in 250ns. A 250ns 
instruction cycle requires maximum memo- 
ry access of 65ns, and maximum I/O device 
access of 35ns. 

Microcontroller instructions operate on 8- 
bit, paraliei data. Logic is distributed along 
the data path within the Microcontroller. 
Input data can be rotated and masked be- 
fore being subject to an arithmetic or logical 
operation: and output data can be shifted 
and merged with the input data, before 
being output to external logic. This allows 1- 
to 8-bit I/O and data memory fields to be 
accessed and processed in a single inst.''uc- 
tion cycle. 

PROGRAM STORAGE INTERFACE 

Program Storage is typically connected to 
the A0-A12 (A12 is least significant bit) and 
10-115 signal lines. An address output on 
A0-A12 identifies one 16-bit instruction 
word in program storage. The instruction 
word is subsequently input on 10-115 and 
defines the Microcontroller operations 
which are to follow. 

The Signetics 82S115 PROM, or any TTL 
compatible memory, may be used for pro- 
gram storage. 

I/O DEVICES INTERFACE 

An 8-bit I/O bus, called the Interface Vector 
(IV) data bus, is used by the Microcontroller 
to communicate with 2 fields of I/O devices. 
The complementary LB and RB signals 
identify which field of the I/O devices is 
selected. 

Both I/O data and I/O address information 
can be output on the IV bus. The SC and WC 
signals are typically used to distinguish 
between I/O data and I/O address informa- 
tion as follows; 

SC WC 

1 0 I/O address is being output on IV 
, bus 

0 1 I/O data is being output on IV bus 

0 0 I/O data is expected on the IV, 

bus, as input to the Microcontroller 

1 1 Not generated by the Microcontrol- 

ler • 

The Signetics 82SXXX series RAM, and the 
8T32/33 may be attached to the IV bus. 



FEATURES 

• 185ns instruction decode and execute 
delay (with Signetics 8T32/33 I/O port) 

• Eight 8-bit working registers 

• Single instruction access to 1 -bit, 2-bit, 3- 
bit or 8-bit field on I/O bus 

• Separate instruction address, instruc- 
tion, and I/O data buses 

• On-chip oscillator 

• Bipolar Schottky technology 

• TTL inputs and outputs 

• Tri-state output on I/O data bus 

• +5 volt operation from 0° to 70° C 

MILITARY 

Also available in Military version as 
S8X300-1 orS8X300-2 


PIN DESIGNATION 


PIN CONFIGURATION 



IZA PACKAGE 


VCR C 

1 50 

Z1 VR 

A7 C 


JZI AS 

A6 C 


Z3 A9 

A5 C 


P A10 

A4 CZ 


^ All 

A3 CZ 


A12 

A2 CZ 


HALT 

A1 [Z 


ZJ RESET 

AO CZ 


Z2 MCLK 

XI CZ 


ZJ IVBO 

X2 C 


^ IVB1 

GND CZ 


Z] IVB2 

10 IZ 


Zl IVB3 

11 cq 


P vcc 

12 C 


^ IVB4 

13 CZ 


U IVB5 

14 CZ 


Z3 IVB6 

15 CZ 


Z3 IVB7 

16 CZ 


Z] ^ 

17 tZ 


ZJ LB 

IS CZ 


Z3 WC 

19 IZ 


Zl sc 

no CZ 


13 115 

ni CZ 

25 26 

ZI 114 

112 CZ 

Z3 113 


PIN 

SYMBOL 

NAME AND FUNCTION 

TYPE 

2-9, 45-49 

A0-A12; 

Instruction address lines. A high level equals 
“1.” These outputs directly address up to 
8192 words of program storage. A12 is least 
significant bit. 

Active high 

13-28 

10-115: 

Instruction lines. A high level equals “1.” 
Receives instructions from Program Storage. 

Ii 5 is least significant bit. 

Active high 

33-36, 

IVBO-IVB7 

Interface Vector (IV) Bus. A low level equals 

Three-state 

38-41 


“1.” Bidirectional tri-state lines to communi- 
cate with I/O devices. IVB7 is least significant 
bit. 

Active low 

42 

MCLK: 

Master Clock. Output to clock I/O devices, 
and/or provide synchronization for external 
logic 

Active high 

30 

WC; 

Write Command. High level output indicates 
data is being output on the IV Bus. 

Active high 

29 

SC; 

Select Command. High level output indicates 
that an address is being output on the IV 
Bus. 

Active high 

31 

LB: 

Left Bank. Low level output to enable one of 
two sets of I/O devices (LB is the comple- 
ment of RB). 

Active low 

32 


Right Bank. Low level output to enable one of 
two sets_of I/O devices (RB is the comple- 
ment of LB). 

Active low 

44 

HALT; 

Low level is input to stop the Microcontroller. 

Active low 

43 

RESET: 

Low ifivpi is inpijt tn initialize the Microcon- 
troller. 

Active low 

10-11 

XI, X2: 

Inputs for an external frequency determining 
crystal. May also be interfaced to logic or test 
equipment. 


50 

VR 

Reference voltage to pass transistor. 


1 

VCR 

Regulated output voltage from pass transistor. 


a/ 

Vcc- 

5V power connection. 


12 

GND; 

Ground. 
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MICROCONTROLLER ARCHITECTURE 



A0-A12 10-115 

INSTRUCTION ADDRESS INSTRUCTION DATA 


VcR 


Figure 1 


R1 — General working register 
R2 — General working register 
R3 — General working register 
R4 — General working register 
R5 — General working register 
R6 — General working register 
R11 — General working register 
AUX — General working register. Con- 
tains second term for arithmetic or 
logical operations. 


OVF — The least-significant bit of this reg- 
ister is used to reflect overflow sta- 
tus resulting from the most recent 
ADD operation (see Instruction Set 
Summary). 


Instruction Register (IR) 

— Holds the 16-bit instruction word 
currently being executed. 


Program Counter (PC) 

— Normally contains the address of 
the current instruction and is incre- 
mented to obtain the next instruc- 
tion address. 

Address Register (AR) 

— A 13-bit register containing the 
address of the current instruction. 


Table 1 INTERNAL REGISTERS 


SnfllDtiCS 
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INSTRUCTION CYCLE 

Each Microcontroller operation is executed 
in 1 instruction cycle, which may be as 
short as 250ns. The Microcontroller gener- 
ates MCLK to synchronize external logic to 
the instruction cycle. Instruction cycles are 
subdivided into quarter cycles. MCLK is an 
output during the last quarter cycle. 

During the third quarter cycle of an instruc- 
tion, an address isoutputon A0-A12, identi- 
fying the location in program storage of the 
next instruction word. This instruction word 
defines the next instruction, which must be 
input on 10-115 during the first quarter cycle 
of the next instruction cycle (see Table 2). 

Instruction Set Summary 

The 16-bit instruction word input on 10-115 
is decoded by the instruction decode logic 
to implement events that are to occur during 
the remainder of the instruction cycle. Gen- 
erally the 16-bit instruction word is decoded 
as follows: 

Bit Pofition 0 12 3 15 


Instruction Oporand(s) Spocification 

Class 

A detailed usage of the 13 “operand (s) 
specification” bits is given in following sec- 
tions. 


TYPICAL SYSTEM CONFIGURATION 

+5V 



Figure 2 


INSTRUCTION 
ANO IV 
BUS DATA 
INPUT 

DATA 

PROCESSING 

ADDRESS 
AND IV 

BUS CHANGING 

ADDRESS AND 
IV BUS DATA 
VALID 

MCLK = HIGH 

*- 'A cycle -* 

'A cycle -*■ 

’A cycle -*■ 

♦- % cycle 


Table 2 INSTRUCTION CYCLE 


Three operation code bits allow for 8 in- 
struction classes. The 8 instruction classes 
a.’'e summarized in Table 3. Each entry is 
referred to as an “instruction class” because 
the unique architecture of the Interpreter 
allows a number of powerful variations to be 
specified by the 1 3 operand (s) specification 
bits. A complete description of instruction 
formats and some instruction examples are 
provided in the Microprocessor Applica- 
tions manual. 

Data Processing 

The Microcontroller architecture includes 
eight 8-bit working registers, an arithmetic 
logic unit (ALU), an overflow register, and 
the 8-bit IV Bus. Internal 8-bit data paths 
connect the registers and IV Bus to the 
ALU inputs, and the ALU output to the 
registers and IV Bus. Data processing logic 

I is distributed along these internal 8-bit data 
paths. Rotate ano' niask iogic precedes the 
ALU on the data entry path. Shift and 
merge logic follows the ALU on the data 
output path. All 4 sets of logic can operate 
on 8 data bits in a single instruction cycle 
(See Figure 1). 

When less than 8 bits of data are specified 
for OUtDUt to the IV bus hv thP A1 l l thoHata 
oil field (shifted if necessary) is inserted into 
the prior contents of the IV bus latches. The 


IV bus latches contain data input at the start 
of an instruction. This data in the IV bus 
iatches will be specified in the instruction as 
a) IV bus source data or b) data from an 
automatic read when the IV bus is specified 
as a destination. Therefore, IV bus bit posi- 
tions outside an inserted bit field are un- 
modified. 

Data Addressing 

Sources and destinations of data are speci- 
fied using a 5-bit octal number. The source 
and/or destination of data to be operated 
upon is specified in a single instruction 
word. 

Referring to Figure 1, the-Auxiliary register 
(address 00) is the implied source of the 
second argument for ADD, AND or XOR 
operations. 

IVL and IVR are write-only registers used 
only as a destination. They have addresses 
and are treated as registers, but in reality 
they do not exist. When IVL is specified as a 
destination or the D field = 20-278, then LB = 
‘low’, RB = ‘high’ are generated; when IVR is 
specified as a destination or the D field = 30- 
378, then RB = low, LB = ‘high’ are generat- 
ed. 

When IVL or IVR is specified as the destina- 
tion in an instruction, SC is also activated 

signctics 


and data is placed on the IV bus. If I VL or IVR 
is specified as a source of data, the source 
data is all zeroes. 

INSTRUCTION SEQUENCE 
CONTROL 

The Address Register and Program Counter 
are used to generate addresses for access- 
ing an instruction. The Address Register is 
used to form the instruction address, and in 
all but 3 instructions (XEC, NZT, and JMP) 
the address is copied into the Program 
Counter. The instruction address is formed 
in 1 of 3 ways: 

1. For all instructions but the JMP, XEC, 
and a satisfied NZT, the Program Coun- 
ter is incremented by 1 and placed in the 
Address Register. 

2. For the JMP instruction, the full 13-bit 
address field from the JMP instruction is 
placed into the Address Register and 
copied into the Program Counter. 

3. For the XEC and NZT instructions, the 
high order 5- or 8-bits of the Program 
Counter are combined with 8- or 5- 
lower-order bits of ALU output (XEC or 
NZT) and placed in the Address Regis- 
ter. For the NZT instruction, it is also 
eupieo into tne i-'rogram Counter. 
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INSTRUCTION SET 

The 8X300 Microcontroller has a repertoire 
of 8 instruction classes which allow the user 
to test input status lines, set or reset output 
control lines, and perform high speed 
input/output data transfers. All instruc- 
tions are 16 bits in length and each is 
fetched, decoded and executed in 250ns. 

Data is respresented as an 8-bit byte; bit 
positions are numbered from left to right, 
with the least significant bit in position 7. 

0 1 2 3 4 5 6 7 


Within the 8X300, all operations are per- 
formed on 8-blt bytes. Arithmetic opera- 
tions use 8-bit, unsigned 2’s complement 
arithmetic. 

INSTRUCTION FORMATS 

The general 8X300 instruction format is: 

0 1 2(3 4 5 6 7 8 9 10 11 12 13 14 15 
Operand(s) 


All instructions are specified by a 3-bit 
Operation (Op Code) field. The operand 
may consist of the following fields; Source 


OPERATION 

FORMAT 

RESULT 

NOTES 

MOVE 

■1 

Content of data field specified by 
{s, R/l} replaces data in field 




specified by(D, R/L.j 


ADD 

l.ll ' 

Sum of AUX and data specified by 
(s, R/l} replaces data in field spec- 
ified by (d, R/l) . ! 

If S and D both are 
registers, then R/L 

AND 

1,11 

Logical AND of AUX and data speci- 
fied by {s, R/l} replaces data in ! 
field specified by {d, R/L.} 

specifies a right rotate 
of the register specifi- 
ed by S. 

XOR 

1,11 

Logical exclusive OR of AUX and 
data specified by (s, R/l} replaces 
data in field specified by (d, R/L.} 


XMIT 

III, IV 

The literal value 1 replaces the data 
in the field specified by {S,L.} 

If S is an I/O address 
then 1 is limited to 
range 00-37. Other- 
wise 1 is limited to 
range 000-377. 

NZT 

III.IV 

1 

If the data in the field specified by 
(s, l} equals zero, perform the 
next instruction in sequence. If the 
data specified by { S,L } is not equal 
to zero, execute the instruction at 
address determined by using the lit- 
eral 1 as an offset to the Program 
Counter. 

If S is an I/O address 
then 1 is limited to 
range 00-37. Other- 
wise 1 is limited to 
range 000-377. 

XEC 

III, IV 

Perform the instruction at address 
determined by applying the sum of 
the literal 1 and the data specified by 
(s, L } as an offset to the Program 
Counter. If that instruction does not 
transfer control, the program se- 
quence will continue from the XEC 
instruction location. 

The offset operation is 
performed by reduc- 
ing the value of PC to 
the nearest multiple of 
32 (ifl = 00-37) or 256 (if 

1 = 000-377) and add- 
i ing the offset. 

JMP 

V 

The address value A replaces con- 
tents of the Program Counter. 

A limited to the range 
0-177778. 


(S) field, Destination (D) field, Rotate/ 
Length (R/L) field, Immediate (I) field, or 
(Program Storage) Address (A) field. 

The instructions are divided into 5 format 
types, based on the Op Code and the Oper- 
and(s), as shown in Figure 3. 


INSTRUCTION FORMATS 

OPERATIONS 
(REGISTER TO REGISTER) 

MOVE AND 
ADD XOR 


3 4 5 6 7 

1 8 9 10 I 

11 12 13 14 15 


i| 

R 


S 

1 

ROTATE! 



OPERATIONS 

(REGISTER TO I/O. I/O TO REGISTER. I/O TO I/O) 
MOVE ADD 

AND XOR 


8 9 10 111 12131415 



(LENGTH) 


Type 1 1 


XEC XMIT* 
NZT 




XEC XMIT* 
NZT 



Table 3 8X300 INSTRUCTION SUMMARY 


•NOTE 

If XMIT, S actually represents the destination 

Figures 
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SYSTEM DESIGN USING THE 
8X300 MICROCONTROLLER 

Designing hardware around the 8X300 In- 
terpreter reduces to selecting, a program 
storage devicer (ROM, PROM, etc.), select- 
ing I/O devices (IV byte, multiplexers, RAM, 
etc.), selecting clock mode (system driven 
or crystal controlled) and interfacing the 
Microcontroller to these components. 

A specific example of a control system 
using the 8X300 Microcontroller is shown in 
Figure 12. Only 8 components— four 8T32 
I/O Ports, one 8X350 RAM, two 82S215 
ROMs, and an 8X300 are required to build 
this system which contains 512 words of 
program storage, 32 TTL I/O connection 
points, 256 bytes of working storage, and 
operates at a 250ns instruction cycle time. 


Halt, Reset Signals 


HALT: 

A low level at the HALT input stops internal 
operation of the Microcont roller a t the start 
of the next instruction after HALT i s applie d 
(quarter cycle after MCLK). Since HALT is 
sampled at the start of each instruction 
cycle it i s poss ible to prevent a cy cle by 
applying HALT early in that cycle. HALT 
does not inhibit MCLK or affect any inter- 
nal registers. Normal operation begin s with 
the next complete cycle after the HALT 
input goes high. 


RESET: 

A low level at the RESET input sets the 
program co unter a nd address register to 
zero. While RESET is low MCLK is inhibit- 
ed. if RESET is applied during the last 2 
quarter cycles, the MCLK du ring that cycle 
may be shortened. RESET should be ap- 
plied for 1 full instruction cyc le time to as- 
sure proper operation. When RESET input 
goes high an MCLK occurs priot to th e re- 
sumption of normal processing RESET 
does not affect the other internal registers. 

SYSTEM TIMING 

In systems with fast instruction cycle times, 
most Microcontroller delays are strictly de- 
termined by internal gate propagation de- 
lays. 


(0 

o 

0 

c 

O) 

io 


EXAMPLE OF CONTROL SYSTEM 


RESET HALT 


Figure 12 
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Since some events are constrained to occur 
in certain quarter cycles, as system cycle 
times become slower, the delays will appear 
to increase due to gating with internal 
clocks. In the table of AC Electrical Charac- 
teristics, 2 columns are used; 1 to denote 
times which occur due to internal clock 
intervention and 1 to denote minimum de- 
lays for fast cycle times. 

When using Signetics 8T32 I/O Ports, selec- 
tion of instruction cycle time involves calcu- 
lating the maximum program storage ac- 
cess time. Assuming the instruction is 
available when MCLK falls, the I/O control 
lines are stable 35ns later. Signetics 8T32’s 
require another 35ns to disable a previously 
selected port and enable the desired port 
(assumes a change in bank signals). A 10ns 
margin has been added to the 8T32 enable 
for this evaluation to reflect the fact that 
most systems will have more capacitive 
loading than the 50pF test condition in the 
8T32 specification and to allow for line de- 
lays. 

The system instruction cycle time for nor- 
mal systems such as shown in Figure 12 is 
determined by Microcontroller propagation 
delays, program storage access time, and 
port output enable times. Instruction cycle 
time is normally constrained by one or more 
of the following conditions; 


1. Instruction to LB/RB (input phase) + I/O Port 
output enable; Toe <V 2 cycle - 55ns (Figure 13). 

2. Program storage access time + instruction to 
LB/RB (input phase) + I/O Port output enable 
and IV data (input phase) to address < instruc- 
tion cycle time (Figure 14). 

3. Program storage access time + instruction to 
address < instruction cycle time (Figure 15). 

The first constraint can be used to deter- 
mine the minimum cycle time. Using the 
inequality 35ns + 35ns < 1/2 cycle - 55ns 
implies 1/2 cycle > 125ns or an instruction 
time of 250ns. 

Program storage access time for a 250ns 
instruction cycle can be calculated from the 
second constraint. Noting that the specifi- 
cation for IV data (input phase) to address is 
115ns; Program storage access time + 35ns 
+ 35ns + 115ns < 250ns implies program 
storage access time < 65ns. 

The third constraint can be used to verify 
the maximum program storage access time. 
Noting that the specification for instruction 
to address is 185ns; Program storage ac- 
cess time + 185ns < 250ns confirms that 
program storage access time 65ns is satis- 
factory. ‘ 
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System Clock 

The Micrcontroller has an integrated oscil- 
lator which generates all necessary clock 
signals. The oscillator is designed to con- 
nect directly to a series resonant quartz 
crystal via pins XI and X2. The crystal reso- 
nant frequency, f, is related to the desired 
cycle time, T, by the relationship f = 2/T. For 
a 250ns system, f = 8.00MHz. 


Type: 

Fundamental mode, 
series resonant 

Impedance at 
Fundamental: 

35 ohms maximum 

Impedance at 
harmonics and 
spurs: 

50 ohms minimum 


CLOCKING WITH A PULSE GENERATOR 


+ 

PULSE 

GENERATOR 



Xl 

8X300 

MICROCONTROLLER 

X2 

^ 1 

< 

< 

< 

J 50 

< 

< 

J50 


Pulse generator characteristics; 
ZOUT=50n VOUT = 0-1volt 


Risetime < 10ns < Skew < 10ns 
Complementary outputs 


NOTE: All resistors values are typical and in ohms. 

Figure 16 


CLOCKING WITH TTL 


Table 7 CRYSTAL CHARACTERISTICS 

In lower speed applications where the cycle 
time need not be precisely controlled, a 
capacitor may be connected between XI 
and X2 to drive the oscillator. Approximate 
capacitor values are given in Table 8. If 
cycle time is to be varied, XI and X2 should 
be driven from complementary outputs of a 
pulse generator. Figure 16 shows a typical 
configuration. For systems where the Inter- 
preter is to be driven from a master clock the 
XI and X2 lines may be interfaced to T*TL 
logic as shown in Figure 17. 


Cx.pF 

CYCLE TIME 

100 

300ns 

200 

500ns 

500 


1000 

2.0fjs 


Table 8 CLOCK CAPACITOR VALVES 




AC ELECTRICAL CHARACTERISTICS Vcc = 5V ± 5% and 0°C ^ Ta < 70° C 


PROPAGATION 

CYCLE TIME 

DELAY DESCRIPTION 

DELAY TIME 

LIMIT 

XI falling edge to MCLK (driven from external 



pulse generator) 



MCLK to SCAVC falling edge (input phase) 



MCLK to SC/WC rising edge (output phase) 


Va cycle + 25ns 

MCLK to LB/RB (input phase) 

35ns 


Instruction to LB/RB output (input phase) 

35ns 


MCLK to LB/RB (output phase) 


Vj cycle + 35ns 

MCLK to IV data (output phase) 

185ns 

y 2 cycle + 60ns 

IV data (input phase) to IV data (output phase) 

115ns 


Instruction to Address 

185ns 

1/2 cycle + 40ns 

MCLK to Address 

185ns 

1/2 cycle + 40ns 

IV data (input phase) to Address 

115ns 


MCLK to IV data (input phase) 


1/2 cycle - 55ns 

MCLK to Halt falling edge to prevent 
current cycle 


Va cycle - 40ns 

Reset rising edge to first MCLK 

1 

0 to 1 cycle 


NOTE 

1 . Heterence to MCLK is to the falling edge when loaded with 300pF. 

2. Loading on Address lines is 150pF. 
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8X300-1 


/ 


DC ELECTRICAL CHARACTERISTICS Limits apply for Vcc = 5V ±5% 

and 0°C < Ta < 70°C unless 
specified otherwise. 






LIMITS 



PARAMETER 

TEST CONDITIONS 




UNIT 


Min 

Typ 

Max 





High level input voltage 






X1,X2 


.6 



V 


All others 


2 



V 

V|L 

Low level input voltage 






X1,X2 




.4 

V 


All others 




.8 

V 

V|C 

Input clamp voltage 

Vqc = 4.75 V 



-1.5 

V 


(Notel) 

1 1 = -10mA 





'iH 

High level input current 






XI, X2 

Vcc = 5.25V 

V|h = .6V 


2700 


iuA 



All others 

Vpp = 5.25V 
V^f=4,5V 


<1 

50 

UA 

'IL 

Low level input current 






X1,X2 

Vcc = 5.25V 


-2500 


mA 


IVBO-7 

Vil = .4V 

Vcc = 5.25V 


-140 

-200 

HA 


10-115 

V|l = .4V 

Vcc = 5.25V 


-880 

-1600 

HA 


HALT, RESET 

V,l = .4V 

Vcc = 5.25V 

Vil = .4V 


-230 

-400 

UA 

_i 

O 

> 

Low level output voltage 





A0-A12 

Vcc = 4.75V 
lp| = 4.25mA 


.35 

.55 

V 



All others 

Vcc " '^■^5V 
'OL “ "'5'^^ 


.35 

.55 

V 

< 

o 

X 

High level output voltage 

Vcc = 4.75V 
'oh "" 5nnA 

2.4 



V 

'os 

Short circuit output current 






(Note 2) 

Vcc = 5.25V 

-30 


-140 

mA 

< 

o 

o 

Supply voltage 


4.75 

5 

5.25 

V 

'cc 

Supply current 

Vcc = 5.25V 



1.60 

mA 

'reg 

Regulator control 

Vcc = 5.0V 

-14 


-21 

mA 

'CR 

Regulator current (Note 3) 




290 

, mA 

< 

o 

Regulator voltage (Note 3) 


2.2 


3.2 

V 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc Supply voltage 

7 

V 

XI ,X2 Crystal input 
voltage 

2 

V 

Others Logic input 
voltage 

5.5 

V 



(if> 

o 


Q>: 

Ci 

Ui 


CO 


NOTES 

1. Crystal inputs X1 and X2 do not have clamp diodes, 

2. Only one output may be grounded at a time, 

3. Vcc = 5,25V, HALT =, RESET = ADDRESS = IVX = 0,0V, all other pins open. 
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8T31-N.F 


DESCRIPTION 

The I/O Port is an 8-bit bidirectional data 
register designed to function as an I/O 
interface element in microprocessor sys- 
tems. It contains 8 clocked data latches 
accessible from either a microprocessor 
port or a user port. Separate I/O control is 
provided for each port. The 2 ports operate 
independently, except when both are at- 
tempting to input data into the I/O Port. In 
this case, the user port has priority. 

A master enable <ME) is provided that en- 
ables or disables the bus regardless of 
the state of the other inputs, but has no 
effect on the user bus. 

A unique feature of this family is its ability to 
start up in a predetermined state. If the clock 
is maintained at a voltage less than .8V until 
the power supply reaches 3.5V, the user port 
w'il! always be all logic 1 levels, while the 
microprocessor port will be all logic 0 levels. 



FEATURES 

• Each device has 2 ports, one to the user, 
the other to a microprocessor. I/O Ports 
are completely bidirectional 

• Ports are independent, with the user port 
having priority for data entry 

• User data input synchronous 

• The user data bus is available with tri- 
state (8T32, 8T36) or open collector 
(8T33, 8T3S) outputs , 

• At power up, the user port outputs are 
high 

• T ri-state TTL outputs for high drive capa- 
bility 

• Directly compatible with the 8X300 Mi- 
crocontroller 

• Operates from a single 5V power supply 
over a temperature range of 0°C to +70°C 


BLOCK DIAGRAM 


PIN CONFIGURATION 
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8T32/8T33/8T35/8T36-F, N A 


TYPES 

8T32 Tri-State, Synchronous User Port 
8T33 Open Collector, Synchronous User 
Port 

8T35 Open Collector, Asynchronous 
User Port 

8T36 Tri-State, Asynchronous User Port 

DESCRIPTION 

The Addressable I/O Port is an 8-bit bidirec- 
tional data register designed to function as 
an I/O interface element in microprocessor 
systems. It contains 8 data latches accessi- 
ble from either a microprocessor port or a 
user port. Separate I/O control is provided 
for each port. The 2 ports operate independ- 
ently, except when both are attempting to 
input data into the I/O Port. In this case, the 
user port has priority. 

A unique feature of the I/O Port is the way in 
which it is addressed. Each device has an 8- 
bit, field programmable address, which is 
used to enable the microprocessor port. 
When the SC control signal is high, data at 
the microprocessor port is treated as an ad- 
dress. If the address matches the I/O Port’s 
internally programmed address, the micro- 
processor port is enabled, allowing data 
transfer through it. 

The port remains enabled until an address 
which does not match is presented, at which 
time the port is disabled (data transfer is 
inhibited). A Master Enable input (ME) can 
serve as a ninth address bit, allowing 512 I/O 
Ports to be individually selected on a bus, 
without decoding. The user port is accessi- 
ble at all times, independent of whether or 
not the microprocessor port is selected. 

A unique feature of this family is theirability 
to start up in a predetermined state. If the 
clock is maintained at a voltage less than .8V 
until the power supply reaches 3.57, the 
user port will always be all logic 1 levels, 
while the port will be all logic 0 levels. 


ORDERING 

The 8T32/33/35/36 may be ordered in 
preaddressed form. To order a pread- 
dressed device use the following part num- 
ber format: 


N8TYY-XXX P 

-P= F Ceramic package 
NA Plastic package 

— XXX = Any address from 000 
through 255 (decimal) - 
256 available addresses 

YY= I/O Port version (32, 33, 

35, 36) 


A stock of 8T32s and 8T36s with addresses 1 


through 10 will be maintained. A small 
quantity of addresses 1 1 through 50 will also 
be available with a longer lead time. 


FEATURES 

• A field-programmable address allows 1 
of 512 I/O Ports on a bus to be selected, 
without decoders. 

• Each device has 2 ports, one to the user, 
the other to a microprocessor. 

• Completely bidirectional. 

• Ports are independent, with the user port 
having priority for data entry. 

• A selected I/O Port de-selects itself when 
another I/O Port address is sensed. 

• User data input available as synchronous 
(8T32, 8T33) or as asynchronous (8T35, 
8T36) function. 

• The user data bus is available with tri- 
state (8T32, 8T36) or open collector 
(8T33, 8T35) outputs. 

• At power up, the I/O Port is not selected 
and the user port outputs are high. 

• T ri-state TTL outputs for high drive capa- 
bility. 

• Directly compatible with the 8X300 Mi- 
crocontroller. 

• Operates from a single 5V power supply 
over a temperature range of 0° C to 70° C. 


BLOCK DIAGRAM 


PIN CONFIGURATION 
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ROPROCESSOR 


PRELIMINARY SPECIFICATION 


8T39-I.XL 


DESCRIPTION 

The Bus Expander is specifically designed 
to increase the I/O capability of 8X300 sys- 
tems previously limited by fanout consider- 
ations The bus expander serves as a buffer 
between the 8X300 and blocks of I/O de- 
vices. Each bus expander can buffer a block 
of 16 I/O ports while only adding a single 
load to the 8X300. 

FEATURES 

• 15ns max propagation delay 

• Bidirectional 

• Three-state outputs on both ports 

• Pre-programmed address range 

APPLICATIONS 

The 8T39 Bus Expander is designed to be 
used with the 8X300 microprocessor to 
allow increased I/O capability in those sys- 
tems previously limited by fanout consider- 
ations. Figure 1 shows a typical arrange- 
ment of the bus expander in an 8X300 
system. Each expander services I/O ports 
whose address is within the range of the 
expander. Other I/O ports or working stor- 
age may be directly connected to the bus as 
shown. 


unidirectional drivers for I/O port control, 
and necessary control logic. The control 
logic is required to maintain the proper 
directional transfer of bus data as dictated 
by the states of the I/O port control signals 
and the currently enabled I/O port. Each 
bus expander is programmed during manu- 
facturing to respond to a specific block of 
I/O port addresses. Only I/O ports with 
addresses in the range of a given bus ex- 
pander may be connected to that expander. 
A bus expander may be used on either left 
bank or right bank. Multiple expanders on 
the same bank must have different address 
ranges; however, expanders with the same 
address range can be connected if they are 
on different banks. Systems may be config- 
ured with I/O ports connected directly to the 
8X300, as well as I/O ports connected 
through a bus expander; however, no un- 
buffered I/O port may have an address 
within the span of a bus expander on the 
same bank. 

Addition of bus expanders may impact sys- 
tem cycle time due to the added delay in the 
data path. For the purposes of calculating 
allowable cycle time as described in the 
8X300 data sheet, the bus expander delays 


PIN CONFIGURATION 


1, XL PACKAGE 

GND 1 1 


X] ''cc 

D07 [X 


27) 017 

D06 [F 


X] DI6 

DOB [T 


25] 715 

004 (X 


24] 014 

003 [T 


23] 013 

002 [T 


22] 012 

GND [F 


FTI GND 

D01 [F 


"20] Dll 

DOO QT 


75] D'O 

wc (OUT) IjT 


Ts] WC (IN) 

SC (OUT) [t7 


Tt] sc (IN) 

MCLK (OUT) ^ 


Te] MCLK (IN) 

ME (OUT) IX 


“isl ME (IN) 

I/O Port Side 

HP Side 


may be considered additive to the I/O port 
delays so that a buffered I/O port simply 
appears as a slower I/O port. 


The bus expander is not limited to use with 
the 8X300, but may be applied in any system 
which uses a combined address/data bus. 


8T39 ADDRESSING 

During normal operation of the 8X300 when 
an I/O port address is being sent on the IV 
Bus (SC is high), the I/O port will examine 
all eight bits of the microprocessor bus for 
an address compare. Since the 8T39 is used 
to buffer blocks of I/O ports, only the four 
most significant bits are examined by the 
8T39 for an address compare. 


0 

C 

O) 

CO 


Note that redundant addresses are not pro- 
grammed into separate devices. Rather, a 
discrete device (such as the 8T39-03) may 
be wired forany address requiring two 1 bits 
and two 0 bits in the address. The various 
address ranges for this same device are 
obtained by permuting the high order (DIO 
and DOO are MSB) data lines accordingly. 
Both input and output lines must be rede- 
fined in order to maintain data and address 
integrity on the extended bus. Table 1 sum- 
marizes the 8T39 addressing. 


Address functions are specified with the 
convention that bit 0 is the MSB and bit 7 is 
the LSB. The Dl microprocessor bus ad- 
dress decoding is active low. 


FUNCTIONAL DESCRIPTION 



The Bus Expander contains eight sets of 
non-inverting bidirectional tri-state drivers 
for the bus data bits, four non-inverting 


PIN DESIGNATION 


PIN NO. 

SYMBOL 

NAME AND FUNCTION 

TYPE 

2-7,9,10 

DO0-DO7 

I/O port data bus 

Active low,, 
three-state 

11 

WCfOUT) 

Write command output 

Active high 

12 

SC(OUT) 

Select command output 

Active high 

13 

MCLK(OUT) 

Master clock output 

Acitve high 

14 

ME(OUT) 

Master enable output 

Active low 

15 

ME(IN) 

Master enable input 

Active low 

16 

MCLK(IN) 

Master clock input 

Active high 

17 

SC(IN) 

Select command output 

Active high 

18 

WC(IN) 

Write command output 

Active high 

19,20,22-27 

DI0-DI7 

Microprocessor data bus 

Active low, 
three-state 

1,8,21 

GND 

Ground 


28 


+5 volt supply 



PART TYPE 

ADDRESS PATTERN 
MSB(O) LSB(7) 

ADDRESS BLOCKS 

Octal 

8T39-00 

ooooxxxx 

0-17 

8T39-01 

0001 xxxx 

20-37, 40-57, 100-117, 200-217 

8T39-03 

0011XXXX 

60-77, 120-137, 220-237, 140-157, 240-257, 300-317 

8T39-07 

01 11 xxxx 

160-177, 260-277, 320-337, 340-357 

8T39-17 

1111XXXX 

360-377 


J 


Table 1 8T39 ADDRESSING SUMMARY 
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PRELIMINARY SPECIFICATION 


8T40/ 29540 I.N 


DESCRIPTION 

The Pipelined I/O Port is designed as a high 
speed multiple input /multiple output latched 
bus transceiver. The unique two-latch /or 
multiple-bus organization is well suited for 
any application in which several data buses 
are interconnected. 

The organization of the part allows data 
from four sources (BUS X, INPUT A, INPUT 
B. INPUT C) to be routed to the INPUT 
LATCH. The INPUT LATCH drives bus Y via a 
three state 20mA driver. Bus Y can be driven 
by the INPUT LATCH via the three state Y 
bus driver, latched into the INPUT LATCH, or 
both. The OUTPUT LATCH is then able to 
drive Bus X via the Bus X three state 40mA 
driver, or Bus X can be latched into the input 
latch, or both. Use of the circuit is simplified 
by separate control lines to the INPUT 
MULTIPLEXER, INPUT LATCH, OUTPUT 
LATCH, and the three state drivers. Ad- 
vanced low power Schottky processing is 
used to fabricate this 28 lead dual-in-line 
device. 


FEATURES 

* 4 Bit organization on all data paths 

* 2 Output buses with high current, three- 
state drivers 

* 2 Internal storage latches 

* Organized for efficient interconnection 
to multiple buses 

* 4 Data paths to the input latch 

* Separate input latch and output latch 
strobes 

* Simple control, easy to use 

* Low power Schottky technology 

* 28 Pin dual-in-line package 

APPLICATIONS 

* Data routing between floating point 
processor, CPU & Memory; or other 
sources 

* Multiport memory data and address 
handling 

* Data path element for CPU, I/O & mem- 
ory 

* Byte swap, character swap, without 
CPU intervention 

* ideal for the following system environ- 
ments: 

Bipolar Microcomputer Systems 
Bipolar Minicomputer Systems 
Data Communications 
Smart Peripheral Controllers 
Multiprocessing Systems 


PIN CONFIGURATION 


IW, NQ PACKAGE 

STROBE 2 [T 


^ STROBE 1 

-< 

o 

R 


Ij] ^3 

Co |T 


26] C3 

Bo|T 


m 

Ao[i; 


24] *3 

X 

o 

R 


23] *3 

GND [T 


22] vcc 

[T 


2?] *2 

Al [T 


'20] *2 

B, [io 


IB 

ci[iT 


"isl C2 

VlO? 


13 V2 

ENl QT 



EN2 [m 


Ts] s<* 




BLOCK DIAGRAM 


INPUT GROUP A 

INPUT GROUP B 

INPUT GROUP C 

MUX SEL 0. 1 

STROBE 1 

ifTi 

STROBE 2 



BUSX 

(THREE STATE) 


BUS Y 
(THREE STATE) 


isy 

■ ■ 

m 

CO; 
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Signetics 


8T58-I,XL 


DESCRIPTION 


APPLICATIONS 


PIN CONFIGURATION 


The Bus Expander is specifically designed 
to increase the I/O capability of 8X300 sys- 
tems previously limited by fanout consider- 
ations. The bus expander serves as a buffer 
between the 8X300 and blocks of I/O de- 
vices. Each bus expander can buffer a block 
of 16 I/O ports while only adding a single 
load to the 8X300. 

FEATURES 

• 15ns max propagation delay 

• Bidirectional 

• Three-state outputs on both ports 

FUNCTIONAL DESCRIPTION 

The Bus Expander contains eight sets of 
non-inverting bidirectional tri-state drivers 
for the bus data bits, four non-inverting 
undirectional drivers for I/O port control, 
and necessary control logic. The control 
logic is required to maintain the proper 
directional transfer of bus data as dictated 
by the states of the I/O port control signals. 
A bus expander may be used on either left 
bank or right bank. Systems may be config- 
ured with I/O ports connected directly to the 
8X300, as well as I/O ports connected 
through a bus expander. 

Addition of bus expanders may impact sys- 
tem cycle time due to the added delay in the 
data path. For the purposes of calculating 
allowable cycle time as described in the 
8X300 data sheet, the bus expander delays 
may be considered additive to the I/O port 
delays so that a buffered I/O port simply 
appears as a slower I/O port. 



The 8T39 Bus Expander is designed to be 
used with the 8X300 microprocessor to 
allow increased I/O capability in those sys- 
tems previously limited by fanout consider- 
ations. Figure 1 shows a typical arrange- 
ment of the bus expander in an 8X300 
system. Other I/O ports or working storage 
may be directly connected to the bus as 
shown. 

The bus expander is not limited to use with 
the 8X300, but may be applied in any system 
which uses a combined address/data bus. 


TRUTH TABLE 


ME 

SC 

wc 

DATA TRANSFER 
DIRECTION 

ADDRESS 

COMPARISON 

L 

L 

L 

Dl Bus DO Bus 

No 

L 

L 

H 

Dl Bus — DO Bus 

No 

L 

H 

X 

Dl Bus DO Bus 

No 

H 

X 

X 

Dl Bus — DO Bus 

No 


1, XL PACKAGE 

GND [T^ 


11] Vcc 

007 [T 


27] 017 

DOS [T 


Fi] 016 

DOS [V 


25] 015 

D04 


24] 014 

D03 [T 


23] 013 

D02 [T 


22] 012 

GND [T^ 


Til GND 

D01 [T 


20] on 

DOO QF 


TTI 010 

WC (OUT) [TT 


lil wc (IN) 

sc(ouT) QF 


Tt] sc (IN) 

MCLK (OUT) \ 15 


MCLK (IN) 

ME (OUT) 


"iil ME (IN) 


fiP Side 


PIN DESIGNATION 


PIN NO. 

SYMBOL 

NAME & FUNCTION 

TYPE 

2-7,9,10 

DO0-DO7 

I/O port data bus 

Active low, 
three-state 

11 

WC(OUT) 

Write command output 

Active high 

12 

SC(OUT) 

Select command output 

Active high 

13 

MCLK(OUT) 

Master clock input 

Active high 

14 

^(OUT) 

Master enable output 

Active low 

15 

^(IN) 

Master enable input 

Active low 

16 

MCLK(IN) 

Master clock input 

Active high 

17 

SC(IN) 

Select command output 

Active high 

18 

WC(IN) 

Write command output 

Active high 

19,20,22-27 

DI0-DI7 

Microprocessor data bus 

Active low, 
three-state 

1 S 21 


Grour 


28 

Vcc 

+5 volt supply 
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8T95-N,F • 8T96-N,F • 8T97-N,F • 8T98-N,F 


DESCRIPTION 

Each of the 3-State Bus Interface Elements 
described herein has low current PNP in- 
puts and is designed with Schottky TTL 
technology for ultra high speed. The de- 
vices are used to convert TTL/DTL or 
MOS/CMOS to 3-state TTL Bus levels. For 
maximum systems flexibility the 8T95 and 
8T97 do so without logic inversion, where- 
as, the '8T96 and 8T98 provide the logical 
complement of the input. The 8T95 and 
8T96 feature a common control line for all 
six devices, whereas, the 8T97 and 8T98 
have control lines for four devices from one 
input and two from another input. 


PIN CONFIGURATIONS 



N,F PACKAGE 




DEVICE 

DISABLE DISABLE INPUT 

DISi DIS 4 DIS 2 

8T95 

0 — 000 

0 — 011 

0 — X H-z 

1 — 0 X H-z 

1 — 1 X H-z 

8T96 

0 — 0 0 1 

0 — 010 

0 — 1 X H-z 

1 — 0 X H-z 

1 — 1 X H-z 

8T97 

— 0 0 0 0 

— 0 0 1 1 

— X 1 X H-z* 

— 1 X X H-z** 

8T98 

— 0 0 0 1 

— 0 0 1 0 

— X 1 X H-z* 

— 1 X X H-z** 


'Output 5-6 only "Output 1-4 only x = irrelevant 
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SIgnetics 


8T95-N,F • 8T96-N,F • 8T97-N,F • 8T98-N,F 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 


ing 

23 

Input voltage 


■ 


n 


ViL Low 




0.8 

V 

ViH High 


2.0 



V 

Vic Clamp 

Vcc = MIN, I|N = -12mA 





Input 




-1.5 

V 

Output to ground 




-1.5 

V 

Output voltage 

Vcc= min 





VOL 

lOL = 48mA 



0.5 

V 

VOH 

lOH = 5.2mA 

2.4 



V 

Input current 

Vcc = max, Vin = 0.5V 





liL Low 

Dis = 0.5V 



-400 

mA 


Dis = 2.0V (third state) 



-40 

mA 

liH High 

Vin = 2.4V 



40 

mA 

los Short circuit output current 

Vcc = MAX, Vin = OV, Vqut = OV 
1 

mU 

-80 

-115 

mA 


AC TEST CIRCUIT 



Input Characteristics 

PA = 3V, f = 1MHz tR = tF < 10ns (10% to 90%) 
Cl includes probe and jig capacitance. 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vcc = 5 ov 


PARAMETER 

TO 

FROM 

TEST CONDITIONS 

8T95/97 

8T96/98 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 

Propagation delay 










■ 

tON 

Outputs 

Inputs 


3 


13 

3 

6 

10 


tOFF 

Outputs 

Inputs 


3 


12 

4 

7 

11 

mm 

Disable to Outputs 











tPOH 

High Z 

Low 

Si , S 2 are closed, Cl = 5pF 

3 


12 

5 

10 

16 

ns 

tPLH 

High Z 

High 

Si , S 2 are closed, Cl = 5pF 

3 


10 

3 

6 

10 

ns 

tPHO 

Low 

High Z 

Si is closed, S 2 is open; 











Cl = 50pF 

12 

14 

25 

11 

18 

24 

ns 

tPHL 

High 

High Z 

Si is open, S 2 is closed; 












Cl = 50pF 

— 

8 

19 

25 

7 

15 

22 

ns 


PARAMETER MEASUREMENT INFORMATION 


PROPAGATION DELAYS 
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DESCRIPTION 

The 8T 1 26 thru 8T 1 29 are quad transceivers 
designed to handle many bus interface ap- 
plications. The devices feature 3-state out- 
puts on both send and receive buffers, and 
pnp transistors on all inputs to reduced input 
LOW loading requirements. 

The 8T126 and 8T128 feature a 3.4V mini- 
mum Vqh Isvel on the receiver for MOS in- 


8T127 



terface applications. The send and receive 
buffers have separate enable inputs for in- 
dependent control. 

The 8T127 and 8T129 feature full 24mA 
drive in both send and receive buffers. 
These devices have a common Chip Enable 
input for easy cascading, and a 
Send /Receive input for direction control. 


8T128 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=0°C to -H70“C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55“C to -I-125X 

Plastic DIP 

N8T126N • N8T127N 
N8T128N • N8T129N 


Ceramic DIP 

N8T126F • N8T127F 
N8T128F • N8T129F 

S8T126F • S8T127F 
S8T128F • S8T129F 

Flatpak 


S8T126W • S8T127W 
S8T128W • S8T129W 


PIN CONFIGURATIONS 




INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®^ 


PINS 

DESCRIPTION 


8T126 

8T127 

8T128 

8T129 

RE 

Receive Enable (active LOW) input 

l|H <mA) 
l|L (mA) 

20 

- 0.1 


20 

-0.1 


SE 

Send Enable (active HIGH) input 

l|H (aA) 
l|L (mA) 

20 

- 0.1 


20 

-0.1 



Chip Enable (active LOW) input 

l|H (mA) 
l|L (mA) 


20 

-0.2 


20 

-0.2 

S/R 

Send /Receive control input 

l|H (mA) 
l|L (mA) 


20 

-0.2 


20 

-0.2 

D 0 -D 3 

Data inputs 

l|H <mA) 
l|L (mA) 

20 

- 0.1 

20 

-0.2 

20 

-0.1 

20 

-0.2 

B 0 -B 3 

Bus inputs 

l|H (mA) 
l|L (mA) 

20 

-0.1 

20 

-0.2 

20 

-0.1 

20 

-0.2 

B 0 -B 3 

3-State bus outputs 

lOH (niA) 
lOL (niA) 

-2/-5.2(a) 

12/24(a) 

-2/-5.2(a) 

12/24(a) 

- 2 /- 5 . 2 (a) 

12/24(a) 

-2/-5.2(a) 

12/24(a) 

A 0 -A 3 

3-State receiver outputs 

lOH ('TiA) 
lOL (mA) 

- 1 /- 2 . 6 (a) 

6/ 12 (a) 

-2 /-5.2(a) 
12/24(a) 

-1/-5/2(a) 

6/ 12 (a) 

-2/-5.2(a) 

12/24(a) 


NOTE 


a. The slashed numbers indicate different parametric values for Military Commercial 
temperature ranges respectively. 


(0 

o 

c:, 

gS 

<o 
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FUNCTION TABLE (8T126) 


INPUTS 

RECVR. OUT 

BUS I/O 

SE 

m 

m 


KB 

L 

n 

B 

■n 

INPUTS 

L 

El 

D 


(Z) 

H 

El 

H 


H 

H 

El 

D 


L 

H 

H 

H 


H 

H 

II 

H 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = High impedance “off" stage 


FUNCTION TABLE (8T128) 


INPUTS 

RECVR. OUT 

BUS I/O 

SE 

m 

m 

mm 

Bn 

L 

L 

X 

■n 

INPUTS 

L 

H 

X 


(Z) 

H 

H 

L 


L 

H 

H 

H 


H 

H 

L 

L 


L 

H 

L 

H 

H 

H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = High impedance “off" stage 


FUNCTION TABLE (8T127) 


INPUTS 

RECVR. OUT 

BUS I/O 



Dn 

An 

Bn 

n 

L 

X 

103 

II 

< 

INPUTS 

n 

H 

L 

(Z) 

H 

H 

H 

H 

(Z) 

L 

H 

X 

X 

(Z) 

(Z) 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = High impedance “off” stage 


FUNCTION TABLE (8T129) 


INPUTS 

RECVR. OUT 

BUS I/O 

CE 

S/R 

Dn 

An 

Bn 

n 

L 

X 

A = B 

INPUTS 

n 

H 

L 


L 

n 

H 

H 


H 

H 

X 

X 

■H 

(Z) 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = High impedance "off” stage 


AC CHARACTERISTICS: Ta = 25‘’C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

8T126/8T128 

8T127/8T129 

UNIT 


Max 

Min 

Max 

tPLH 

Propagation delay 

Waveforms 1 & 2 


20 


20 

ns 

tPHL 

Data to bus output 

Cl = lOOpF. Rl = 667fi 


30 


30 

ns 

¥lh 

Propagation delay bus 

Waveforms 1 & 2 


20 


20 

ns 

tPHL 

to receiver output 

Cl = 50pF. Rl = 667Q 


30 


25 

ns 

tPZH 

Enable to HIGH 

Waveform 6 


30 


35 

ns 


for bus output 

Cl = lOOpF. Rl = 667fi 






tPZH 

Enable to HIGH 

Waveform 6 


25 


30 

ns 


for receiver output 

Cl = 50pF, Rl = 667fi 






tPZL 

Enable to LOW 

Waveform 7 


35 


35 

ns 

for bus output 

Cl = lOOpF, Rl = 667fi 






tPZL 

Enable to LOW 

Waveform 7 


30 


30 

ns 


for receiver output 

Cl = 50pF, Rl = 667Q 






tPHZ 

Disable from HIGH 

Waveform 6, Cl = 5pF, Rl = 667fi 


25 


25 

ns 

tpLZ 

Disable from LOW 

Waveform 7, Cl = 5pF, Rl = 6670 


25 


25 

ns 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

8T126/8T128 

8T127/8T129 

UNiT 

Min 

Max 

Min 

Max 

ViH Input HIGH voltage 

Guaranteed input HIGH threshold 
voltage 

2.0 


2.0 

■ 

B 

V|i_ Input LOW voltage 

Guaranteed input LOW 
threshold voltage 

Mil 


0.7 


0.7 

V 

Com 


0.8 


0.8 

V 

VcD clamp diode voltage 

Vcc “ M'*'- l|N = —18mA 


-1.5 


-1.5 

B 

Vqh Output HIGH voltage 

for Bus outputs 

Vcc - 

Iqh = —2.0mA Mil 

2.4 


2.4 


V 

Iqh = —5.2mA Com 

m 


m 

m 

B 

VOH Output HIGH voltage 

Receiver outputs 

■ 

Vcc “ 

V|N = V|L 

or ViH per 

Truth Table 

lOH — — lOO^A Mil 

3.1 




V 

Iqh — —100mA Com 

3.4 




V 

lOH = —1.0mA Mil 

2.4 




V 

lOH = —2.0mA Mil 



2.4 


V 

lOH = —2.6mA Com 

2.4 




V 

lOH = —5.2mA Com 



2.4 


V 

VoL Output LOW voltage 

for Bus outputs 

Vcc “ 

Iql = 12mA Mil 
& Com 

■ 

0.4 


0.4 

D 

Iql = 24mA Com 

■ 

0.5 


0.5 

B 

VoL Output LOW voltage 

for Receiver outputs 

Vcc - 

lOL - 6mA Mil 
& Com 


0.4 



a 

lOL = 12mA Mil 
& Com 




0.4 

B 

lOL = 12mA Com 


0.5 



V 

Iql = 24mA Com 





B 

•OZH Output “off” current HIGH 

Vcc = Max. VquT = 2.4V 


20 


20 

mA 

*OZL Receiver “off" current LOW 

Vcc — Max, Vqut “ 0.4V 


-20 


-20 

^lA 

•OZL Bus “off” current LOW 

Vcc — Max, Vqlit “ 0.4V 


-100 


-200 

fiA 

Hh Input HIGH current 

Vcc = Max. V|N = 2.7V 


mm 

n 

20 

fiA 

l| Input breakdown current 

Vcc = Max, 

Bus inputs V|N = 5.5V 




100 

fiA 

others V|n = 10V 


100 


100 

fiA 

l|L Input LOW current 

Vcc - Max, Vjfsj = 0.4V 


-100 


-200 

fiA 

los Output short circuit current 

Vcc = Max, Vqut = OV 

-40 

-120 

-40 

-120 

mA 

ICCH Supply current HIGH 

Vcc “ Max, outputs HIGH 


26 


36 

mA 

ICCL Supply current LOW 

Vcc ~ Max, outputs LOW 


30 


42 

mA 

•CCZ Supply current “off” 

Vcc - Max, outputs “off” 



IH 

a 

mA 
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Signetics 


PRELIMINARY SPECIFICATION 


DESCRIPTION 

The Signetics 2621 Universal Sync Gener- 
ator (USG) provides the timing and control 
signals necessary for generating and dis- 
playing TV video information in the PAL for- 
mat. 

The USG accepts a single 3.55MHz input 
clock and generates various timing outputs 
including vertical, horizontal and composite 
blanking, composite sync and color burst 
flag. Several auxiliary clock outputs are also 
provided. 

The USG is primarily intended for use in 
microprocessor-controlled video games. A 
typical game configuration consists of a 
262 1 USG, a 2650A microprocessor, a 2636 
Programmable Video Interface, a 2616 16K 
ROM, and digital video summer circuitry. 

The 2621 is constructed using Signetics sili- 
con gate N-channel depletion load techno- 
logy and operates from a single -i-5 volt pow- 
er supply. 

The Signetics 2622 Universal Sync Gener- 
ator (USG) provides the timing and control 
signals necessary for generating and dis- 
playing TV video information in the NTSC 
format. 

The USG accepts a single 3. 5795MHz input 
clock and generates various timing outputs 
including vertical, horizontal, and composite 
-blanking, composite sync and color burst 
flag. Several auxiliary clock outputs are also 
provided. The USG is primarily intended for 
use in microprocessor-controlled video 
games. A typical game configuration con- 
sists of a 2622 USG, a 2650A micro- 
processor, a 2636 Programmable Video In- 
terface, a 2616 16K ROM, and an NE549 
Digital Video Summer. The 2622 is con- 
structed using Signetics silicon gate N- 
channel depletion load technology and op- 
erates from a single -i-5 volt power supply. 


PIN CONFIGURATION 


NH PACKAGE 

CSTNC [T 


jT] ''cc 

VRST 


ITl OE 

CBLNK [T 


171 CLOCK 

VSR [T 


TT1 PCK 

CBF jT[ 


IFl CK4 

HRST [F 


F] CK2 

vss [Z 


~8~| RESET 




BLOCK DIAGRAM 


RESET 


CLOCK 



VRST 


CBLANK 

VSR 

CSY^rc 


HRST 

CBF 

OE 

PCK 


CK2 


CK4 




2300 
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PRELIMINARY SPECIFICATION 


26361 


DESCRIPTION 

The Signetics 2636 Programmable Video In- 
terface (PVI) is intended for use in 
microprocessor-controlled game systems, 
and provides all of the common game cir- 
cuits on a single chip. Circuits are provided 
for player inputs, background, moving ob- 
jects, scoring, and audio signals. 

A typical system configuration consists of 
five LSI circuits: a PVI, a 2616 16K ROM, an 
NE549 Digital Video Summer (DVS) a Uni- 
versal Sync Generator (USG), and a 2650A 
microprocessor. 

Additional PVIs as well as random logic can 
easily be interfaced to enhance game com- 
plexity. Since the system is microprocessor 
based, the actual game itself need not be 
“hardwired” into the system. Game defini- 
tion is completely contained in the ROM. To 
change games, one simply replaces one 
ROM with another. Each ROM can contain 
several games, depending on game com- 
plexity and similarity between games. 

The 2636 PVI is constructed using 
Signetics’ silicon gate N-Channel depletion 
load technology and operates from a single 
-1-5 volt power supply. 


FEATURES 

• Four general-purpose, RAM-resident 
object modules 

• Object duplication permitting 
generation of up to 80 object images 
on the screen 

• 280ns object resolution 

• Object size and position under 
program control 

• Programmable score 

• Programmable sound 

• Programmable background 

• Eight programmable colors with 
multiple brightness levels 

• 37-byte scratch pad memory 

• Chip Enable outputs for system ROMs 
and PROMs 

• i/0 facilities for switch scanning and 
potentiometer inputs 

• Wire-OR expansion capabiiity to 
muitiple PVIs 

• Forty-pin dual-in-line package 

APPLICATIONS 

• Consumer programmable video games 

• Arcade games 

• Simuiators 

• Speciai purpose graphic dispiays 

• Home computer center 


PIN CONFIGURATION 


PCK [T 


^ GNO 

N/C [T 


39| MTREQ 

*6 [T 


^ R/W 

As [T 


37j VRST 

A4 [T 


36] HRST 

A3 \T 


Hci 

A2 [T 


34] Cl 

Ai [T 


33l C3 

Ao [T 


32| OBJ/SCR 

A7 [io 


371 INTACK 

A8 01 


30| Do 

Vcc Ol 


m Dl 

Ag 01 


28] D2 

AioOI 


m D3 

All 01 


26] D4 

CEi 01 


25] Ds 

OPACK OZ 


m Ds 

OPREQ OE 


23] D7 

^ OE 


22] SOUND 

POT2 [m 


37] POT1 


■ 1^^ 


PVI BLOCK DIAGRAM 



C2 

C3 


PCK 

VRST 

HRST 

R/W 

OPREiQ 

bPACk 


o 


0 

C:-: 

D) 

CO 
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PRELIMINARY SPECIFICATION 


DESCRIPTION 

The 2650A and -1 are additional members of 
the Signetics family of 8 bit, NMOS micro- 
processors. 

The 2650A is a functional equivalent of the 
2650 with a new mask design which pro- 
vides improved device operating margins. 

The 2650A-1 is a high speed version of the 
2650A. 


FEATURES 

• Static 8 bit paraiiei NMOS micro- 
processor 

• Single power supply of +5 volts 

• TTL level single phase clock 

• Standard 40 pin dual in-line package 

• TTL compatible inputs and outputs 

• 75 variable length instructions of 1 , 2 or 3 
bytes 

• 32k byte address range 

• Coding efficiency with multiple address- 
ing modes 

• Synchronous or asynchronous memory 
and I/O interface 

• Interfaces directly with industry standard 
memories 

• Single bit serial I/O path 

• Seven 8 bit addressable general purpose 
registers 

• Vectored interrupt 

• Subroutine return address stack 

• 2.4/us machine cycle time (2650A) 

• I.Sms machine cycle time (2650A-1) 


MICROPROCESSOR BLOCK DIAGRAM 


PIN CONFIGURATION 



IWA 


SENSE [T 


40l FLAG 

ADR 12 [T 


39| ''CC 

ADR 11 [T 


IF] CLOCK 

ADR 10 [T 


171 PAUSE 

ADR 9 [T^ 


36 1 OPACK 

ADR 8 re" 


sFj RUN WAIT 

ADR 7 [T 


34] INTACK 

ADR 6 [T 


FFl DBUS 0 

ADR 5 [T 


FFI DBUS 1 

ADR 4 [TT 


Til DBUS 2 

ADR 3 (TT 


30| DBUS 3 

ADR 2 [IT 


2TI DBUS 4 

ADR 1 QT 


2FI DBUS 5 

ADR 0 [lT 


27| DBUS 6 

ADREN [_l^ 


26l DBUS 7 

RESET QT 


2^ DBUSEN 

INTREO 


2FI OPREO 

ADR 14 - D C QF 


231 R W 

ADR 13 - E NE QT 


22] WRP 

M/IO [|0 


Til gnd 



Figure 1 
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PRELIMINARY SPECIFICATION 

FUNCTIONAL DESCRIPTION 

The 2650 series processors are general 
purpose, single chip, fixed instruction set, 
parallel 8-bit binary processors. A general 
purpose processor can perform any data 
manipulations through execution of a 
stored sequence of machine instructions. 
The processor has been designed to closely 
resemble conventional binary computers, 
but executes variable length instructions of 
one to three bytes in length. 

The 2650 series contains a total of seven 
general purpose registers, each eight bits 
long. They may be used as source or desti- 
nation for arithmetic operations, as index 
registers, and for I/O transfers. 

The processor can address up to 32,768 
bytes of memory in four pages of 8,192 
bytes each. The processor instructions are 
one, two, or three bytes long, depending on 
the instruction. Variable length instructions 
tend to conserve memory space since a 
one-or-two byte instruction may often be 
used rather than a three byte instruction. 
The first byte of each instruction always 
specifies the operation to be performed and 
the addressing mode to be used. Most in- 
structions use six of the first eight bits for 
this purpose, with the remaining two bits 
forming the register field. Some instructions 
use the full eight bits as an operation code. 

The Data Bus and Address signals are tri- 
state to provide convenience in system de- 
sign. Memory and I/O interface signals are 
asynchronous so that Direct Memory Ac- 
cess (DMA) and multiprocessor operations 
are easy to implement. 

The block diagram for the 2650 series (Fig- 
ure 1) shows the major internal components 
and the data paths that interconnect them. 
In order for the processor to execute an 
instruction, it performs the following gener- 
al steps: 

1. The Instruction Address Register pro- 
vides an address for memory. 

2. The first byte of an instruction is fetched 
from memory and stored in the Instruc- 
tion Register. 

3. The Instruction Register is decoded to 
determine the type of instruction and the 
addressing mode. 

4. If an operand from memory is required, 
the operand address is resolved and 
loaded into the Operand Address Regis- 
ter. 

5. The operand is fetched from memory and 
the operation is executed. 

6. The first byte of the next instruction is 
fetched. 

The Instruction Register (IR) holds the first 
byte of each instruction and directs the sub- 
sequent operations required to execute 
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each instruction. The IR contents are de- 
coded and used in conjunction with the tim- 
ing information to control the activation and 
sequencing of all the other elements on the 
chip. The Holding Register is used in some 
multiple-byte instructions to contain fur- 
ther instruction information and partial ab- 
solute addresses. 

The Arithmetic Logic Unit (ALU) is used to 
perform all of the data manipulation opera- 
tions, including Load, Store, Add, Subtract, 
And, Inclusive Or, Exclusive Or, Compare, 
Rotate, Increment and Decrement. It con- 
tains and controls the Carry bit, the Over- 
flow bit, the Interdigit Carry and the Condi- 
tion Code Register. 

The Register Stack contains six registers 
that are organized into two banks of three 
registers each. The Register Select bit picks 
one of the two banks to be accessed by 
instructions. In order to accommodate the 
register-to register instructions, register 
zero (RO) is outside the array. Thus, register 
zero is always available along with one set of 
three registers. 


accessed. The Operand Address Register 
stores operand addresses and sometimes 
contains intermediate results during effec- ' 
tive address calculations. 

The Return Address Stack (RAS) is a Last In, 

First Out (LIFO) storage which receives the 
return address whenever a Branch-to- 
Subroutine instruction is executed. When a 
Return instruction is executed, the RAS 
provides the last return address for the V 
processor’s lAR. The stack contains eight 
levels of storage so that subroutines may be ‘ 
nested up to eight levels deep. The Stack * 
Pointer is a three bit wraparound counter 
that indicates the next available level in the 
stack. It always points to the current ad- 
dress. 

PROGRAM STATUS WORD 

The Program Status Word (PSW) is a major 
feature of the 2650 which greatly increases 
its flexibility and processing power. The 
PSW is a special purpose register within the 
processor that contains status and control 
bits. 


The Address Adder is used to increment the 
instruction address and to calculate relative 
and indexed addresses. 

The Instruction Address Register holds the 
address of the next instruction byte to be 


It is divided into two bytes called the Pro- 
gram Status Upper (PSU) and Program Sta- 
tus Lower (PSD. The PSW bits may be 
tested, loaded, stored, preset, or cleared 
using the instructions which affect the PSW. 
The bits are utilized as shown in Table 1. 


PSU0,1,2 

SP 

Pointer for the Return Address Stack. 

PSU3,4 


Not used. These bits are always zero. 

PSU5 

II 

Used to inhibit recognition of additional Interrupts. 

PSU6 

F 

Flag is a latch directly driving the flag output. 

PSU7 

S 

Sense equals the state of the sense input. 

PSLO 

C 

Carry stores any carry from the high-order bit of ALU. 

PSL1 

COM 

Compare determines if a logical or arithmetic comparison is to be 
made. 

PSL2 

OVF 

Overflow is set if a two’s complement overflow occurs. 

PSL3 

WC 

With Carry determines if the carry is used in arithmetic and rotate 
instructions. 

PSL4 

RS 

Register Select identifies which bank of 3 GP registers is being used. 

PSL5 

IDC 

Inter Digit Carry stores the bit-3 to-bit-4 carry in arithmetic 
operations. 

PSL6,7 

CC 

Condition Code is affected by compare, test and arithmetic 
instructions. 
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2651-1 


DESCRIPTION 

The Signetics 2651 PCI is a universal syn- 
chronous/asychronous data communica- 
tions controller chip designed for micro- 
computer systems, it interfaces directly to 
the Signetics 2650 microprocessor and may 
be used in a polled or interrupt driven sys- 
tem environment. The 2651 accepts pro- 
grammed instructions from the microproc-' 
essor and supports many serial data 
communication disciplines, synchronous 
and asynchronous, in the full or half-duplex 
mode. 

The PCI serializes parallel data characters 
received from the microprocessor for trans- 
mission. Simultaneously, it can receive seri- 
al data and convert it into parallel data 
characters for input to the microcomputer. 

The 2651 contains a baud rate generator 
which can be programmed to either accept 
an external clock or to generate internal 
transmit or receive clocks. Sixteen different 
baud rates can be selected under program 
control when operating in the internal clock 
mode. 

The PCI is constructed using Signetics n- 
channel silicon gate depletion load technol- 
ogy and is packaged in a 28-pin DIP. 


FEATURES 

• Synchronous operation 
5 to 8-bit characters 
Single or double SYN operation 
Internal character synchronization 
Transparent or non-transparent mode 
Automatic SYN or DLE-SYN insertion 
SYN or OLE stripping 
Odd, even, or no parity 
Local or remote maintenance loop 
back mode 

Baud rate: dc to 1M bps (1X clock) 


(0 

_o 

<D 

C 

O) 

CO 


Asynchronous operation 
5 to 8-bit characters 
1,1 1/2 or 2 stop bits 
Odd, even, or no parity 
Parity, overrun and framing error de- 
tection 

Line break detection and generation 
False start bit detection 
Automatic serial echo mode 
Local or remote maintenance loop 
back mode 

Baud rate: dc to 1M bps (IX clock) 
dc to 62.5K bps (16X clock) 
dc to 15.625K bps (64X clock) 


OTHER FEATURES 

• Internal or external baud rate clock 

• 16 internal rates-50 to 19,200 baud 

• Double buffered transmitter and re- 
ceiver 

• Full or half duplex operation 

• Fully compatible with 2650 CPU 

• TTL compatible inputs and outputs 

• Single 5V power supply 

• No system clock required 

• 28-pin dual in-line package 


APPLICATIONS 

• Intelligent terminals 

• Network processors 

• Front end processors 

• Remote data concentrators 

• Computer to computer links 

• Serial peripherals 


PIN CONFIGURATION 



IQA PACKAGE 

0,0: 


Is] D, 

o,[T 


TtI d„ 

RxD [T 


26] Vcc 

GND [T 


25] RiC 

D.[i; 


24| DTR' 

Osd 


23] RTS 

o.[I 


22 ] DSR 

0, [T 


TT] RESET 

T«C []F 


^ BRCLK 

A, 0? 


in TxO 

CE [IT 


Ii1 TxEMT/DSCHG 

A, QT 


IT] CTS 

R/w QT 


lil OCD 

RxRDY QT 


Is] TxRDV 


PIN DESIGNATION 


PIN NO. 

SYMBOL 

NAME AND FUNCTION 

TYPE 

27,28,1,2, 5-8 

D 0 -D 7 

8-bit data bus 

I/O 

21 

RESET 

Reset 

1 

12.10 

A 0 -A 1 

Internal register select lines 

1 

13 

R/W 

Read or write command 

1 

11 

CE 

Chip enable input 

1 

22 

DSR 

Data set ready 

, 1 

24 

DTR 

Data terminal ready 

0 

23 

RTS 

Request to send 

0 

17 

CTS 

Clear to send 

1 

16 

DCD 

Data carrier detected 

1 

18 

TxEMT/DSCHG 

Transmitter empty or data set change 

0 

9 

TxC 

Transmitter clock 

I/O 

25 

RxC 

Receiver clock 

I/O 

19 

TxD 

Transmitter data 

0 

3 

RxD 

Receiver data 

1 

15 

TxRDY 

Transmitter ready 

0 

14 

RxRDY 

Receiver ready 

0 

20 

BRCLK 

Baud rate generator clock 

1 

26 

Vcc 

+5V supply 

1 

4 

GND 

Ground 

1 


ABSOLUTE MAXIMUM RATINGS^ 


PARAMETER 

RATING 

UNIT 

Operating ambient temperature2 

0 to +70 

”0 

Qtnrano tomporati iro 

-RA tn -URO 

°c 

All voltages with respect to grounds 

-0.5 to +6.0 

V 


NOTES 1. 2. 3— SEE PAGE 11 
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BLOCK DIAGRAM 


DATA BUS 

Do- D, 


RESET 

Ao 

A, 

R/W 

CE 


DSR 

DCO 

CTS 

RTS 

DTR 

TxEMT/ 

DSCHG 


(27,28,1,2, 

S,6,7,8) 


( 21 ) 


( 10 ) 


( 20 ) 


(9) 


(22) 


(16) 


(23) 


(24) 


DATA BUS 
BUFFER 


OPERATION CONTROL 


MODE REGISTER 1 


MODE REGISTER 2 


COMMAND REGISTER 


STATUS REGISTER 



BAUD RATE 
GENERATOR 
AND 

CLOCK CONTROL 


MODEM 

CONTROL 




SYN/DLE CONTROL 


SYN 1 REGISTER 


SYN 2 REGISTER 


DLE REGISTER 


TRANSMITTER 


TRANSMIT DATA 
HOLDING REGISTER 


TRANSMIT 
SHIFT REGISTER 


RECEIVE DATA 
HOLDING REGISTER 


RECEIVE 
SHIFT REGISTER 


(19) 


(14) 


(3) 


BLOCK DIAGRAM 

The PCI consists of six major sections. 
These are the transmitter, receiver, timing, 
operation control, modem control and 
SYN/DLE control. These sections commu- 
nicate with each other via an internal data 
bus and an internal control bus. The internal 
data bus interfaces to the microprocessor 
data bus via a data bus buffer. 


Operation Control 

This functional block stores configuration 
and operation commands from the CPU and 
generates appropriate signals to various in- 
ternal sections to control the overall device 
operation. It contains read and write circuits 
to permit communications with the micro- 
processor via the data bus and contains 
Mode Registers 1 and 2, the Command Reg- 
ister, and the Status Register. Details of reg- 
ister addressing and protocol are presented 
m the PCI Programming section of this data 
sheet. 


Timing 

The PCI contains a Baud Rate Generator 
(BRG) which is programmable to accept ex- 
ternal transmit or receive clocks or to divide 
an external clock to perform data communi- 
cations. The unit can generate 16 common- 
ly used baud rates, any one of which can be 
selected forfull duplex operation. See Table 
1 . 

Receiver 

The Receiver accepts serial data on the RxD 
pin, converts this serial input to parallel for- 
mat. checks for bits or characters that are 
unique to the communication technique 
and sends an “assembled” character to the 
CPU. 

Transmitter 

The Transmitter accepts parallel data from 
the CPU, converts it to a serial bitstream, in- 
serts the appropriate characters or bits 
(based on the communication technique) 
and outputs a composite serial stream of 
data on the TxD output pin. 


Modem Control 

The modem control section provides inter- 
facing for three input signals and three out- 
put signals used for “handshaking” and sta- 
tus indication between tJie CPU and a 
modem. 


SYN/DLE Control 

This section contains control circuitry and 
three 8-bit registers storing the SYN1, 
SYN2, and DLE characters provided by the 
CPU. These registers are used in the syn- 
chronous mode of operation to provide the 
characters required for synchronization, 
idle fill and data transparency. 


CD 

C"' 

CO I 
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2652-1 


DESCRIPTION 

The 2652 Multi-Protocol Communications 
Controller (MPCC) is a monolithic n- 
channel MOS LSI circuit that formats, trans- 
mits and receives synchronous serial data 
while supporting bit-oriented or byte con- 
trol protocols. The chip is TTL compatible, 
operates from a single +5V supply, and can 
interface to a processor with an 8 or 16-bit 
bidirectional data bus. 

FEATURES 

• DC to 1Mbps data rate, 2652-1 to 2Mbps 

• Protocol management 

Bit-oriented protocols (BOP): SDLC, 
ADCCP, HDLC 

Byte-control protocols (BCP): BI-SYNC, 
ODCMP, limited BISYNC 

• Programmable operation 

8 or 16-bit tri-state data bus 
Protocc! selection— BCP or BCP 
Error control— CRC or VRC or no error 
check 

Character length— 1 to 8 bits for BOP 

or 5 to 8 bits for BCP 

SYNC or secondary station address 

comparison for BCP-BOP 

Idle transmission of SYNC/FLAG or 

MARK for BCP-BOP 


BLOCK DIAGRAM 


• Automatic detection and generation of 
special BOP control sequences, i.e., 
FLAG, ABORT, GA 

• Zero insertion and deletion for BOP 

• Short character detection for last BOP 
data character (will not overrun) 

• SYNC generation, detection, and strip- 
ping for BCP 

• Maintenance Mode for self-testing 

• Common parameter control registers 

• Independent status and data registers for 
receive and transmit 

• Status indicator signals can be used as 
CPU interrupts 

• TTL compatible 

• 40-pin package 

• Single +5V supply 

APPLICATIONS 

• Intelligent terminals 

• Line controllers 

• Network processors 

• Front end communications 

• Remote data concentractors 

• Communication test equipment 

• Computer to computer links 


PIN CONFIGURATION 


IWA PACKAGE 



DB15, A2) is most significant bit. 
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PIN DESIGNATION 


MNEMONIC 

PIN NO. 

TYPE 

NAME AND FUNCTION 

DB15-DB00 

17-10 

24-31 

I/O 

Data Bus: DB07-DB00 contain bidirectional data while DB15-DB08 contain control and status 
information to or from the processor. Corresponding bits of the high and low order bytes can be 
WIRE OR’ed onto an 8-bit data bus. 

A2-A0 

19-21 

1 

Address Bus: A2-A0 select internal registers. The four 16-bit registers can be addressed on a 
word or byte basis. See Register Address section. 

BYTE 

22 

1 

Byte: Single byte (8 bit) data bus transfers are specified when this input is high. A low level 
specifies 16 bit data bus transfers. 

CE 

1 

1 

Chip Enable: A high input permits a data bus operation when DBEN is activated. 

R/W 

18 


Read/Write: R/W controls the direction of data bus transfer. When high, the data is to be loaded 
into the addressed register. A low input causes the contents of the addressed register to be 
presented on the data bus. 

DBEN 

23 

1 

Data Bus Enable: After A2-A0, CE, BYTE and R/W are set up, DBEN may be strobed. During a 
read, the tri-state data bus (DB) is enabled with information for the processor. During a write, the 
stable data is loaded into the addressed register and TxBE will be reset if TDSR was addressed. 

RESET 

33 

1 

Reset: A high level initializes all internal registers (to zero) and timing. 

MM 

40 

1 

Maintenance Mode: MM internally gates TxSO. back to RxSI and TxC to RxC for off line 
diagnostic purposes. The RxC input is disabled when MM is asserted. 

RxE 

8 

1 

Receiver Enable: A high level input permits the processing of RxSI data. A low level disables the 
receiver logic and initializes all receiver registers and timing. 

RxA 

5 

0 

Receiver Active: RxA is asserted when the first data character of a message is ready for the 
processor. In the BOP mode this character is the address. The received address must match the 
secondary station address if the MPCC is a secondary station. In BCP mode, if strip-SYNC 
(PCSAR 13 ) is set, the first non-SYNC character is the first data character; if strip-SYNC is zero, 
the character following the second SYNC is the first data character. In the BOP mode, the closing 
FLAG resets RxA. In the BCP mode, RxA is reset by a low level at RxE. 

RxDA* 

6 

0 

Receiver Data Available: RxDA is asserted when an assembled character is in RDSRl and is 
ready to be presented to the processor. This output is reset when RDSRl is read. 

RxC 

2 

1 

Receiver Ciock: RxCdX) provides timing for the receiver logic. The positive going edge, shifts 
serial data into the RxSR from RxSI. 

S/F 

4 

0 

SYNC/FLAG: S/F is asserted for one RxC clock time when a SYNC or FLAG character is 
detected. 

RxSA* 

7 

0 

Receiver Status Availabie: RxSA is asserted when there is a zero to one transition of any bit in 
RDSRh except for RSOM. It is cleared when RDSRh is read. 

RxSI 

3 

1 

Receiver Serial Input: RxSI is the received serial data. Mark = ‘T, space = ‘O’. 

TxE 

37 

1 

Transmitter Enable: A high level input enables the transmitter data path between TDSRl and 
TxSO. At the end of a message, a low level input causes TxSO = 1 (mark) and TxA = 0 after the 
closing FLAG (BOP) or last character (BCP) is output on TxSO. 

TxA 

34 

o 

Transmitter Active:TxA is asserted when TxE is high and TSOM (TDSRs) is set. This output will 
reset when TxE is low and the closing FLAG (BOP) or last character (BCP) has been output on 
TxSO. 

TxBE* 

35 

0 

Transmitter Buffer Empty: TxBE is asserted when the TDSR is ready to be loaded with new 
control information or data. The processor should respond by loading the TDSR which resets 
TxBE. 

TxU‘ 

36 

0 

Transmitter Underrun:TxU is asserted during atransmit sequence when theservice of TxBEhas 
been delayed for one character time. This indicates the processor is not keeping up with the 
transmitter. Line fill depends on PCSARn. TxU is reset by RESET or setting of TSOM (TDSRs). 
(TDSRs). 

TxC 

39 

1 

Transmitter Clock: TxC (IX) provides timing for the transmitter logic. The positive going edge 
shifts data out of the TxSR to TxSO. 

TxSO 

38 

0 

Transmitter Seriai Output. TxSO is the transmitted serial data. Mark = ‘1’, space = ‘O’. 

Vcc 

32 

1 

+5V: Power supply. 

GND 

9 

1 

Ground: OV reference ground. 


'Indicates possible interrupt signal. 
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PROCKAMMABLE PERB>HERAL INTERFACE (PPI) 


2655 


PRELIMINARY SPECIFICATION 

DESCRIPTION 

The 2655 Programmable Peripheral Inter- 
face (PPI) is a general purpose I/O compo- 
nent designed for microcomputer systems. It 
consists of three ports (24 I/O pins) which 
can be individually programmed to function 
as input, output or bidirectional ports. Inter- 
face with a microprocessor is via an 8-bit 
bidirectional data bus. Although designed 
primarily for use in 2650-based 


microcomputer systems, the 2655 can be 
easily interfaced to other microprocessors. 

The PPI ports can be programmed to oper- 
ate in one or more of seven operational 
modes: Static I/O, Strobed Input, Strobed 
Output, Strobed Bidirectional, Serial Input, 
Serial Output and Timer. The 2655 is fabri- 
cated using N-channel silicon gate technol- 
ogy and is packaged in a 40-pin DIP. 


2655-1 


PIN CONFIGURATION 



FEATURES 

• Seven selectable operating modes 

• Three ports with 24 programmable I/O 
pins 

• Completely TTL compatible 

• Three MHz programmable timer or 
event counter 

• Direct bit set reset capability 

• 3(X) ns port read /write access time 

FUNCTIONAL DESCRIPTION 

The block diagram illustrates the major in- 
ternal components of the PPI. 

Data Bus Buffer 

Three-state, bidirectional 8-bit buffer. All 
command and data transfers between the 
PPI and the CPU are accomplished via this 

KnffAr 

Operation Control 

Access to the PPI is controlled by chip en- 
able (CE) and access to the various ports 
and registers is selected by address lines 
AO and A1. The read/write (R/W) signal se- 
lects the direction of the data flow between 

• ho PDI onrl /-'DM i tU- 

inputs required to access the various inter- 
nal registers. 
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PIN DESIGNATION 


PIN NO. 

MNEMONIC 

TYPE 

NAME & FUNCTION 

27-34 

D7-D0 

I/O 

Data Bus: 8-bit 3-state, bidirectional 
data bus used for all data and com- 
mand transfers. 

35 

RESET 

1 

RESET: When high, clears all internal 
registers. Clears Port A, B and C 
latches to zero and sets operating 
mode to Static I/O mode. An automatic 
power-on reset circuit is also provided. 

8,9 

A1,A0 

1 

Address Bus: A1, AO select internal 
PPI registers. Select control or data 
words to be placed on the data bus. 
Used in conjunction with R/W line. 

5 

R/W 

1 

Read/Write: When low, gates the se- 
lected register to the data bus. When 
high, gates the contents of the data 
bus into the selected register. An ad- 
dress line may be used for this function 
if the CPU used does not provide a 
R/W output. 

6 

CE 

1 

Chip Enable: When low, indicates that 
control and data lines to the PPI are 
valid. Used as the timing signal for 
read /write operations. 

36 

SCLK 

1 

Serial Clock: Provides a clock for the 
parallel to serial or serial to parallel 
conversion modes. 

37-40 

1-4 

PA7-PA0 

I/O 

Port A: An 8-bit 3-stateable omni-port. * 

25-18 

PB7-PB0 

I/O 

Port B: An 8-bit omni-port which has 
serial I/O capability. Serial data is dou- 
ble buffered. Port B also contains a 16- 
bit binary timer, which can operate si- 
multaneously with the serial I/O capa- 
bility. 

10-13 

17-14 

PC7-PC0 

I/O 

Port C: An 8-bit omni-port. Port C bits 
are also used as control and status sig- 
nals for Ports A and B. 

26 

vcc 

1 

Power Supply: +5V 

; 7 

GND 

1 

Ground: 


•NOTE 

See Omni-Porl description is static I/O mode description. 
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BLOCK DIAGRAM 




RESET 
Al 
Aq 
R W 


Vcc 


DATA BUS BUFFER 


OPERATION CONTROL 


MODE REGISTER 


POWER-ON RESET 








K: 










7^ 


=c> 


INPUT LATCH 


OUTPUT LATCH 


TIMER UPPER 8 BITS 


TIMER LOWER 8 BITS 


SERIAL TIMER STATUS 


OUTPUT LATCH 




INPUT OUTPUT LATCH 


SHIFT REGISTER 




CO 


PC0-PC7 


The modes of operation of the PPI ports are 
selected by a control byte stored in the 
mode register. Seethe Mode Selection sec- 
tion of this specification. 

Ports A, B and C 

The 2655 contains three 8-bit ports, each of 
which may be configured to operate in a 
variety of data transfer modes by the sys- 
tem software. 

PORT A: contains one 8-bit data output 
latch and one 8-bit data input 
latch. The port operates in either 
static I/O, strobed input, 
strobed output, or bidirectional 
I/O Mode. 

PORT B; contains one 8-bit data 
input / output latch, one 8-bit shift 
register, one 16-bit binary 
counter (timer upper and lower 8 
bits) and a serial /timer status 
register. The port operates in ei- 
ther static I/O, strobed input, 
strobed output, serial input. 


CE 

Al 

AO 

R/W 

FUNCTION 

0 

0 

0 

0 

Read port A register 

0 

0 

0 

1 

Write port A register 

0 

0 

1 

0 

Read port B register 

0 

0 

1 

1 

Write port B register 

0 

1 

0 

0 

Read port C register 

0 

1 

0 

1 

Write port C register 

0 

1 

1 

0 

Read serial /timer status 

0 

1 

1 

1 

Write mode register or bit set /reset 

1 

X 

X 

X 

Data bus 3-state 


Table 1 PPI REGISTER ADDRESSING 


m 

.9 

0 

cz- 

ui 

CO 


serial output, or timer mode. The 
timer mode may operate in con- 
junction with one of the serial 
modes. 

PORT C; contains one 8-bit data output 
latch. The port operates in static 
I/O mode only. Port C bits are 
also used as control and status 
bits for ports A and B in certain 
modes of operation. A data se- 
lector selects the appropriate in- 


ternal data path for the purpose 
of providing handshaking signals 
to and from Port C pins when 
used as control or status bits. 
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Signetics 


PRELIMINARY SPECIFICATION 


8048 8-BiT MICROCOMPUTER With Mask Programmable ROM 
8748 8-BIT MICROCOMPUTER With Field Programmable Erasable EPROM 
8035L 8-BIT MICROCOMPUTER With External ROM or PROM 


DESCRIPTION 

The 8048 family of single chip 8-bit micro- 
computers are fabricated using the 
Signetics NMOS silicon gate process. 

To reduce development and production 
costs and yet provide maximum flexibility, 
three interchangeable (pin compatible) ver- 
sions of this single chip microcomputer are 
available: 

• The 8748 with user-programmable and 
erasable EPROM, for prototype and 
pre-production systems. 

• The 8048 with factory-programmable 
mask ROM for low-cost, high-volume 
production. 

• The 8035L without program memory for 
use with external EPROM /ROM. 

The 8048 family processors are designed to 
be efficient control processors as well as 
arithmetic processors. They provide an in- 
struction set which allows the user to direct- 
ly set and reset individual lines within its I/O 
ports as well as test individual bits within the 
accumulator. A large variety of branch and 
table look-up instructions make these pro- 
cessors very efficient in implementing stan- 
dard logic functions. Also, special attention 
has been given to code efficiency. Over 70% 
of the instructions are a single byte long and 
all others are only two bytes long. This 
means many functions requiring 1.5K to 2.0K 
bytes in other computers may very well be 
compressed into the 1K words resident in 
the 8048. 


An on-chip 8-bit counter is provided, which 
can, under program control, count either in- 
ternal clock pulses (-r32) or external 
events. The counter can be programmed to 
caMse an interrupt to be applied to the 
microcomputer. 

Program and data memories can be expand- 
ed using low-cost, readily available, stan- 
dard devices. Input /output capabilities can 
be expanded using standard devices or the 
8243 I/O Expander of the 8048 family. 


FEATURES 

• 8-bit CPU, ROM, RAM, I/O in single 
package 

• Interchangeable ROM/EPROM 
versions 

• IKxP. ROM/EPROM, 64x8 RAM, 27 i/0 
lines 

• Internal counter/timer 

• Internal oscillator, clock driver 

• Single level interrupt: External or 
counter /timer 

• 17 Internal registers: accumulator plus 
16 addressable registers 

• Over 90 instructions: 70% single byte 

• All instructions: 1 or 2 cycles 
2.5/5.0ms per cycle 

• Easily exandable memory and I/O 

• TTL compatible inputs and outputs 

• Single 5V supply 

• For low cost 28-Pin version see 8021 
data sheet 


PIN CONFIGURATION 


TO [T 


^ Vcc 

XTAL1 [F 


39] T1 

XTAL2 [T 


^ P27 

RESET [T 


37] P26 

M ^ c 


38 1 P25 

wf [T 


^ P24 

EA [T 


34] P17 

TO [T 


33] P16 

reiN [F 


^ PIS 

WR |j£ 


FI P14 

ALE QT 


30] P13 

DBO 


29] P12 

DB1 [l3 


28| P11 

DB2 QT 


27I P10 

DB3 Q? 


vdo 

DB4 0? 


2S] PROG 

DBS QT 


FI P23 

DB6 QT 


23] P22 

OB7 Qg 


22I P21 

vss [lo 


m 



ORDERING CODE (Ail Device Types Operate over 0°C to 70°C Temperature Range) 


PACKAGES 

MASK PROGRAM ROM 

FIELD PROGRAM EPROM 

EXTERNAL ROM 

2.5ms Cycle 

5.0/48 Cycle 

2.5/(S Cycle 

5.0/4S Cycle 

2.5ms Cycle 

S.O/ts Cycle 

Ceramic DIP 

80481 

8048-81 

87481 

8748-81 

8035LI 

8035L-8I 

Plastic DIP 

8048N 

8048-8N 



8035LN 

8035-8N 
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MP8080A-I 


DESCRIPTION 

The MP8080A is an 8-bit microprocessor 
housed in a standard, 40-pin dual-in-line 
package. The chip, which is fabricated us- 
ing N-channel silicon gate MOS technolo- 
gy, functions as the central processing unit 
(CPU) in Signetics’ 8080 microcomputer 
family. 

The MP8080A has a 16-bit address bus that 
is capable of addressing up to 65k bytes of 
memory and up to 256 input and 256 output 
devices. Data is routed to and from the 
MP8080A on a separate bidirectional 8-bit 
bus. This data bus is also Tri-State, making 
direct memory addressing (DMA) and multi- 
processing applications possible. The 
MP8080A directly provides signals to con- 
trol the interface to memory and I/O ports. 
All buses, including control, are TTL com- 
patible. 

An asynchronous interrupt capability is 
included in the MP8080A to allow external 
signals to change the instruction sequence. 
The interrupting device may vector the pro- 
gram to a particular service routine location 
(or some other direct function) by specifying 
an interrupt instruction to be executed. 


FEATURES 

• 2^s instruction cycle 

• Variable length instructions 

• General purpose registers— six plus an 
accumulator 

• Direct addressing up to 65k bytes 

• Variable length stack accessed by 16-bit 
stack pointer 

• Addresses 256 input and 256 output ports 

• Provisions for vectored interrupts 

• Tri-state bus for DMA and multiprocess- 
ing capability 

• Tri-state TTL drive capabilities for ad- 
dress and data buses 

• Decimal arithmetic capability 

• Multiple addressing modes 

Direct 

Register 

Register indirect 
Immediate 

• Direct plug-in replacement for Intel 
MP8080A 


PIN CONFIGURATION 
IWA PACKAGE 



FUNCTIONAL BLOCK DIAGRAM 


MP8080A CPU FUNCTIONAL BLOCK DIAGRAM 


• (310)D7Do 

, BIDIRECTIONAL DATA BUS 


1 BUFFER/LATCH 


(8 BIT) 

(8 BIT) 

INTERNAL DATA BUS 

INTERNAL DATA BUS 


ACCUMULATOR 

& 

LATCH 


FLAG <*» 
FLIP FLOPS 


ARITHMETIC 

LOGIC 

UNIT 

(ALU) 


POWER 

SUPPLIES 


I DATA BUS INTERRUPT 
IWRT CONTROL CONTROL 


HOLD 

CONTROL 


HOLD HOLD 
ACK (13) 


INSTRUCTION 

REGISTER 

(») 


INSTRUCTION 

DECODER 

AND 

MACHINE 

CYCLE 

ENCODING 


f HIGH ORDER r LOW ORDER -x 

W (8) i (8) 

TEMP REGISTER TEMP REGISTER 


W (8) 

TEMP REGISTER 
B (8) 

REGISTER 


REGISTER 

H 

REGISTER 


C 

REGISTER 

i 

REGISTER 


WAIT 

CONTROL 


WAIT READY 
(24) (23) 



TIMING 

AND 

CONTROL 

SYNC 

"T" 

CLOCKS 

" 1 — r 

SYNC 

1 1 
<bt <t>2 

(19) 

(22) (15) 


REGISTER I REGISTER 

STACK POINTER (’®) 

PROGRAM COUNTER 

INCREMENTER/DECREMENTER (16) 
ADDRESS LATCH 


ADDRESS BUFFER 


NOTE Applicable pin numbers are included within parentheses. 


ADDRESS BUS 


siomtiGs 


L REGISTER 
/ ARRAY 
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DESCRIPTION 

The 8243 is an input /output expander that 
provides an easy, low cost method of adding 
four 4-bit bidirectional, latched ports to 
8048 and 8021 microcomputer based sys- 
tems. Fabricated using the Signetics NMOS 
process, it features versatility, operation 
from a single 5 volt supply, and high current 
drive capability. 

The data interface between the 8243 and 
the microcomputer is via the lower four bits 
of Port 2. Control is provided automatically 
by the PROG line when the MOVD P,A, 
MOVD A,P, ANLD P,A, or ORLD P,A instruc- 
tions are executed. 


FEATURES 

• Low cost 

• Single 5V supply 

• High output current drive 

• Direct interface to 8048 and 8021 
family of microcomputers 

® Four 4-bit I/O ports 

• Chip Select input for easy expansion 


ORDERING CODE 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 10%, Ta = 0“C to 70X 

Ceramic DIP 

MP8243I 

Plastic DIP 

MP8243N 


BLOCK DIAGRAM 



PORT 4 


PORTS 


PORTS 


PORT 7 


PIN CONFIGURATION 


P50 [T 


2^ Vcc 

P40 [T 


^ P51 

P41 [T 


"22] P52 

P42 [T 


Til P53 

P43 [T 


20l P60 

CS [T 


TS] P61 

PROG [T 


IbI P62 

P23 [T 


TtI P63 

P22 [T 


is] P73 

P21 []£ 


'lil P72 

P20 [tT 


33 

vss OH 


33 P70 


PIN DESIGNATION 


SYMBOL 
& PIN NO. 


NAME AND FUNCTION 


CS 

( 6 ) 


P20-P23 

(11-8) 


PROG Clock Input: A high-to-low tran- 
(7) sition on PROG signifies that ad- 
dress and control are available 
on P20-P23, and a low-to-high 
transition signifies that data is 
available on P20-P23. 

Chip Select: (active low) Input. 
A HIGH on US inhibits any 
change of output or internal sta- 
tus. 

4-bit Bidirectional Port: Con- 
tains the address and control 
bits on a high-to-low transition of 
PROG. During a low-to-high tran- 
sition contains the data for a se- 
lected output port if a write oper- 
ation, or the data from a 
selected port if a read operation. 

P40-P43 Four 4-bit bidirectional I/O 
(2-5) ports: May be programmed to 
P50-P53 be input (during read), low im- 
(23-21) pedance latched output (after 
P60-P63 write) or high impedance (after 
(20- 1 7) read). Data on pins P20-P23 may 
P70-P73 be directly written, ANDed or 
(13-16) ORed with previous data. 

Vcc Power Supply: -1-5 volts. 

(24) 


VSS 

( 12 ) 


Circuit ground. 
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Signetics 


ISP-8A/600-I 


DESCRIPTION 

SC/MP (Simple Cost-effective Microproc- 
essor) is a single-chip 8-bit microprocessor 
packaged in a standard, 40-pin, dual-in-line 
package. 

N-channel, silicon gate, depletion mode 
standard-process technology ensures high 
performance, high reliability, and high 
producibility. 

SC/MP is intended for use in general- 
purpose applications where cost per func- 
tion is a most significant criterion. But cost 
efficiency is only a part of SC/MP’s story. It 
goes on to include a variety of useful func- 
tions that are not even provided by some of 
the expensive microprocessors, like self- 
contained timing circuitry, 16-bit (65K) ad- 
dressing capability, serial or parallel data- 
transfer capability and common 
memory/peripheral instructions. The built- 
in features in conjunction with the low initial 
cost describe what SC/MP really is— a mi- 
croprocessor specifically designed to pro- 
vide the simplest and most efficient solution 
to many application requirements. 

APPLICATIONS 

• Test systems and Instrumentation 

• Machine tool control 

• Small business machines 

• Word processing systems 

• Educational systems 

• Multiprocessor systems 

• Process controllers 

• Terminals 

• Traffic controls 

• Laboratory controllers 

• Sophisticated games 

• Automotive 

ABSOLUTE MAXIMUM RATINGS* 


FEATURES 

• Simpler interfacing 

• Bidirectional Tri-state 8-bit data bus 

• TTL-compatibie input/output inter- 
face 

• Si-gate N-channei ion-implant process 

• Direct Memory Access (DMA) and multi- 
processor capabilities 

• Handshake bus-access control on 
chip 

t Simplified programming 

• Multiple addressing modes— 
program-counter-reiative, immediate 
data, indexed, auto-indexed, and im- 
plied 

• Direct control output 

• Three user-accessible control-flag 
outputs 

• Simpler I/O hardware 

• Separate seriai-data input and output 
ports 

• Two sense inputs 

• Direct interfacing to standard memory 
parts 

• Simplified timing hardware 

• On-chip dock generator 

• interface flexibility 

• Capability to interface with memories 
or peripherals of any speed 

• Large system capability 

• Address capability to 65K bytes of 
memory 

• Simplified power requirements 

• Single 5-volt sui^iy 

• Low power 


PIN CONFIGURATION 



BLOCK DIAGRAM 


ADDRESS 

(HIGH) 


POINTERS 

(HIGH) 



PARAMETER 

RATING 

UNIT 

Voltage at any pin 

-0.5 to +7.0 

V 

Ta Operating temperature range 

0 to +70 

“C 

Tstg Storage temperature range 

-65 to +150 

°c 

Lead temperature 

+300 


(solder, 10 sec) 





INSTRUCTION 

REGISTER 


DATA I/O 
REGISTER 


tc 

0 “'- 

</) 

u 

o 

o 

ce 

a 

o 

4 

Q 


Maximum ratings indicate limits beyond which damage may occur. Continuous opera- 
tion at these limits is not intended and should be limited to those conditions specified 
under electricaf characteristics. 
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THE TWIN SYSTEM 



USER 

HARDWARE 


I I 

Figure 1 


DESCRfPTION 

The TWIN (TestWare Instrument) system, 
shown in the block diagram of Figure 1, 
consists of interdependent subsystems, 
each contributing to the total task of imple- 
menting user microprocessor applications 
from initial concept to actual hardware op- 
eration. The system closely resembles a 
general-purpose minicomputer during the 
initial stages of product development, and 
allows source programs to be entered, edit- 
ed and assembled into object programs. 
Object programs may be executed simply 
as programs, or as part of a user’s product 
emulation. When programs have been run 
and debugged to the user’s satisfaction, the 
TWIN system is capable of programming 
PROM devices for inclusion in the user’s 
prototype hardware. 

The program development computer is con- 
figured using plug-in modules, each dedi- 
cated to a specific task within the system. 
Each module interacts with the others by 
use of a common bus structure. The major 
buses include a data bus, an address bus, 
and a control bus. The program develop- 
ment computer acts as the controller for the 
entire system, and performs the necessary 
functions of transferring data to and from 
system peripherals. 

To facilitate system operation, a dual-drive 
floppy disk subsystem is provided in all 
TWIN configurations. This subsystem, with 
integral controller, stores user program 
“files” and allows retrieval of these files for 
operations by the editor and assembler. The 
Signetics Disk Operating System (SDOS) 
software is loaded from the disk system into 
the development computer. SDOS provides 
complete control over all portions of the 
TWIN system. 

A CRT console is the standard device for 
entering user programs. It is equipped with 
a full ASCII keyboard for data entry and a 
CRT display to allow the operator to view 
the results of his program manipulations 
'during editing, assembly, and debug opera- 
tions. The display and keyboard can be 
separated for user convenience. An inter- 
face is provided for an ASR-33 teletypewri- 
ter, which can be used in place of the CRT 
console. An optional line printer provides 
hard copy output. 

Other system I/O devices can be added to 
the system to enhance its capabilities. Phys- 
ical interface to the system bus is accom- 
plished by use of the optional General- 
Purpose I/O card. Addition of a peripheral 
device requires addition of its software driv- 
er to the TWIN operating system. 

TWICE (TestWare In-Circuit Emulation) 
denotes hardware/software elements of the 


TWIN system that support the integration 
and check-out of the user’s prototype pro- 
duct. A number of different TWICE opera- 
tion modes support product development, 
integration, and production. 

TWIN HARDWARE 

The TWIN system is available in two config- 
urations; the BASIC TWIN and the SUPER 
TWIN. 

Basic TWIN Configuration 

Program Development Computer consist- 
ing of: 

Master CPU— 16K Master Memory 
Slave CPU— 16K Slave Memory 
Debug Logic Card 
TWICE Cable 

Dual-Drive Floppy Disk Subsystem 

Super TWIN Configuration 

Basic TWIN configuration plus: 

1702A PROM Program card 
82S115 PROM Program card 
General-Purpose I/O Card 
CRT Console 
Line Printer 

Program Development Computer 

The Program Development Computer (PDC) 
is the principal subsystem of the TWIN. The 


PDC employs dual-processor architecture 

operating on a common bus structure. 

The Master/Slave architectural concept 

provides the following features: 

1. Protected operating system memory and I/O. 

2. Complete useraccess to slave memory address 
space and I/O address space. 

3. Operating system and Debug software are 
independent of user programs. 

4. Use of future Slave processors by adding 
boards and supplying additional software only. 

5. Multiple Slave CPUs of different types can be 
accommodated. 

6. Debug and TWICE hardware. 

The PDC can be divided into four distinct 

areas as shown in Figure 2. 

1 . The master CPU provides access to all support 
peripherals (Floppy Disk, Line Prfnterand CRT 
console). By way of the common bus, the slave 
side of the system can make requests of these 
system peripherals. In addition, via the General 
Purpose I/O Board, the user has the option of 
adding system peripherals on the master side. 

2. The master CPU controls PROM programming 
by transferring data from the slave memory to 
the PROM sockets. Both erasable (1702A) and 
nonerasable (82S113) PROMs can be pro- 
grammed through sockets controlled by the 
operating system. 
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PHYSICAL AND ENVIRONMENTAL SPECIFICATIONS 




VOLTAGE 

VOLT 

AMPERES 

LINE FRE- 
QUENCY 
(HERTZ) 

WEIGHT 

(POUNDS) 

DIMEN- 

SIONS 

(INCHES) 

Development Computer 

115 ± 10% 

230 

47—63 

65 

8 X 17 X 22 

Dual-Drive Floppy Disk 

115 ± 10% 

400 

59.5 — 60.5 

85 

10 X 17 x 22 

CRT Console 

115 ± 10% 

130 

47 — 63 

52 

14 X 17 X 22 

Printer 

115 ± 10% 

375 

59.5 — 60.5 

66 

12 X 23 X 19 


NOTE 


Export version will operate from other line voltages and frequencies. 

Table 1 SUBSYSTEM CHARACTERISTICS 


Text Editor 

The Text Editor is a comprehensive soft- 
ware package that allows the user to enter 
and modify text files. The Text Editor is line 
oriented and accepts inputs from the termi- 
nal or a diskette file, performs modifications 
in a work space, and outputs the revised text 
to diskette file. 

Assembler 

The Prototype Development System Resi- 
dent Assembler translates symbolic assem- 
bly language instructions into appropriate 
machine language code. 

The Assembler is written in the Signetics 
Higher-Level Language (PLpfS) and gener- 
ates absolute object code. This code is in 
hexadecimal format and may be loaded into 
the system for direct execution or may be 
converted by an SDOS command to SMS 
format for PROM or ROM programming. 

Debug 

The debug system is a software program 
which provides the user with real-time pro- 
gram debug capabilities within both a soft- 
ware and hardware environment. It uses 
special hardware features built into the 
program development system to control the 
execution of the user’s program. User pro- 


grams operating under the debug system 
have dynamic program trace, breakpoint 
capabilities, and memory modification ca- 
pabilities. Status reporting on the memory, 
the program, and the processor is also pro- 
vided. 

Total System Characteristics 

Operating Temperature 
Range: 15° — 37° C 

Operating Humidity 

Range: 50% — 80%NC 

Basic system shipping 
weight: 180 pounds 

Card Cage— Mother Board 
Assembly 

7x11 cards/20 slots in PDC 

sapiotics 


Common Bus Structure 

External -I-5V ground bus (spare with rear 

panel terminals) 

Front Panel Switches 
and Indicators 

Key-operated primary power On/Off switch 
PROM power switch 

Reset switch that initializes system and sets 
both CPUs to location zero, enables mas- 
ter, and pauses slave. 

Diagnostic interrupt sw/itch 

Power indicator 

Run indicator 

Master indicator 

Slave indicator 

PROM power indicator 
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DESCRIPTION 

The Signetics Adaptable Board Gomputer, 
ABC 1500, is a modular microcomputer 
containing a CPU, memory, I/O ports and 
support circuitry. It is designed to cover a 
broad range of applications from software 
development to system hardware prototyp- 
ing. Cost performance trade offs have been 
carefully considered to achieve maximum 
flexibility and allow the card to be tailored to 
a variety of individual requirements. 

The basic configuration consists of the 2650 
8-bit microprocessor, 512 bytes of read/ 
write memory (four 2112 static RAM’s), Ik 
bytes of 2608 ROM with PIPBUG*, two 8T31 
I/O ports and buffering on data, address and 
control lines. A single +5 volt supply will be 
required to power the card and communi- 
cate with a serial 20mA current loop termi- 
nal. 

Modifications to the basic system can be 
easily made to allow for various memory 
configurations and operating modes. Un- 
used plated through holes are provided for 
the PROM memory chips (82S115’s). Other 
options are jumper selectable. 

The ABC 1500 is sold either as a completely 
assembled and tested card (2650PC1500) or 
in kit form (2650KT9500). 

'PIPBUG is a loader, editor, and debug program See 
Tablet. 


FEATURES 

• Expandable printed circuit card: 

Unused area on card filled with plated 
through holes on .300 in. centers for 
wirewrap sockets 

• Ik bytes of PIPBUG* ROM (in socket) 

• 512 bytes of RAM 

• Two latched I/O ports 

—four non-extended I/O read/write user 
strobes 

• Tri-state buffers on data, address and 
control lines 

• Serial input/output port 

• Single +5 volt supply requirement (1.7A 
max) for card and 20mA current loop 
interface (±12 volt supply for RS232 in- 
terface) 

• Interrupt and single step capability 

• Simple clock configured from dual 
monostable multivibrator 

• 24k memory expansion capability 

• Directly compatible with 4k RAM card 
(2650PC2000) and power supply demon- 
stration base (2650DS2000) 

• Card dimensions: 8 in. by 6.875 in. with a 
100 pin connector along the 8 in. dimen- 
sion 


OPTIONS 

• Ik bytes of PROM in place of ROM 

• 512 bytes of PROM or ROM in place of 
RAM 

• Asynchronous operation capability 

• External clock input 

• Interrupt vector from Port C 

INTERFACE 

• Terminal interface jumper selectable 

A. W4 to W5 and W6 to W7 jumpers select 
the 20mA current loop mode 

B. W3 to W4 and W7 to W8 jumpers select 
the RS232 mode 

• Normally high Inp ut lines ( 1 0k pull up 
resistor on each): INTREQ, PAUSE, 
RESET, WBAC, WBAD, CKC, CKD 

• Plated through holes are available at 
each connector pin to allow for insertion 
of wirewrap pins. 

• Edge connector supplied with card 

• To allow for external clock input, remove 
jumper W9-W10 

• Asynchronous operation by r emoving 
jumper W1 to W2 and driving OPACK 

• During vectored interrupts, it is possible 
to allow port C to place the interrupt ad- 
dress on the data bus by removing jump- 
er W21-W22 and jumpering W22-W23 


ABC 1500 


ADDRESS 


2650 

MICROPROCESSOR 


INTREQ. PAUSE. OPACK 


tK 


AODR 

BUFFER 


EXTERNAL ADDRESS BUS 


ss 


DATA 

BUFFER 






memory! 
data 




control 

DECODE 


T 


RAM 

512X8 


I 




ROM 

PIPBUG 

1kX& 




OPTION 

PROM 

1kX8 






INTERNAL MEMORY DATA BUS 
EXTERNAL DATA BUS 




D8US0— D6US7 


8 BIT 
LATCHED 
I 0 PORT C 


CONTROL 

LINE 

BUFFER 




8 BIT 
LATCHED 
J O PORT D 


: WBAD. RBAD. CKD 






OPCO-OPC7 
WBAC. RBAC. CKC 


RPD. RPC. WPD. WPC 
CONTROL- 


SERIAL 
10 DRIVER 
RECEIVER 


INTREQ 

PAUSE 


•OPREO. RUN WAIT. INTACK. WRP, R W. M 10. RESET 


in 


- 


CO 


sionutiBs 
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DESCRIPTION 

Signetics offers one of the broadest choices of microprocessors . . . 
that translates to a broad understanding of microprocessors. This 
knowledge has gone into the development of the Instructor 50*"'. 
Learning about the operational aspects of a microprocessor and 
^how to program one is no easy task. Listening to long-winded 
'lectures and sharing hands-on experience with ten other people 
‘ during the last twenty minutes of a session are no way to learn 
about microprocessors, particularly when it comes to program- 
ming one. 

That’s precisely why we’ve developed the Instructor 50**" — to 
teach you about microprocessors and microprocessor pro- 
gramming the easy way, and "right in your own back yard.’’ With 
the Instructor 50*™ package, you have a complete microcomputer 
.system right at your fingertips. 

Instructor 50*™ is a practical, low-cost microprocessor training 
tool. Its primary function is to teach you microprocessor opera- 
tion, programming and applications. Even if you’ve never used a 
computer of any kind, you’ll find that Instructor 50*™ can help 
you learn and apply computer concepts very quickly. 



FEATURES 

• Ready-to-run desktop unit with integral power supply. 

• 16-key hexadecimal keyboard for entering data values. 

• 12-key command function keyboard for issuing commands and 
selecting operating modes. 

• Eight-digit LED display lets you instantly see results of your 
processing. 

• Audio tape cassette interface allows you to create program 
library. 

• S-100 interface bus permits system expansion. 

• USE monitor program supervises operation of the system. 

• Debugging aids, including breakpoint and single-step modes. 

• Parallel and serial I/O. 

• 512 bytes of on-board user RAM. 

• Crystal-controlled system clock. 

• Comprehensive User’s Guide and Introductory Manual. 

• Port data input switches. 

• Port data indicators. 

• Direct/indirect interrupt switch. 

• Port address select switch. 

• FLAG and RUN indicators. 

• Use of the powerful 2650 8-bit, N-channel microprocessor, with 
fixed command set of 75 instructions and eight different 
addressing modes. 

Each Instructor 50*™ comes with a Warranty card, which offers 

purchase. For repairs, simply ship the compact, lightweight unit to 
Signetics headquarters in Sunnyvale, California. 
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Who Needs Instructor 50*“? Research engineers, scientists, de- 
sign engineers, engineering managers, instrumentation 
specialists, computer professionals, educators, students and hob- 
byists, to name a few. In fact, anyone desiring in-depth knowledge 
of how a microprocessor functions will benefit from Instructor 
50*“. 

Instructor 50*“ effectively supports college and university cur- 
ricula by illustrating basic computing concepts. Educators who 
previously taught these fundamentals only through textbooks, 
lectures, and paper exercises now have a means by which their 
students can apply classroom instruction. Using the Instructor 
50*“, the student can write, enter and test his own programs, and 
observe the sequence of events associated with instruction 
execution. 

Whether used in the classroom, office or home — the Instructor 
50*“ reinforces basic concepts, and provides the important 
"hands-on” experience to illustrate microcomputer functions. 

No Experience Required. Plug in the Instructor 50*“ — and 
the first message you’ll read on the prompting display is "Hello.” 
This fnendly, interactive display combines with an exceptional 
ease of program entry to make the Instructor 50*“ an ideal sys- 
tem for the novice. 

There’s absolutely no previous microprocessor experience 
required to use the Instructor 50*“. This complete learning pack- 
age comes with a User’s Guide — plus a special introductory 
manual written just for the beginner. Also included is an audio 
cassette recording with helpful hints to assist you. On this cas- 
sette, you’ll find interesting programs (e.g., clock, stopwatch and 
crap game) that you can run and enjoy right from the start. 

While the Instructor 50*“ "shakes hands” with the novice, its 
broad hardware/software capabilities can also challenge the pro. 
Accordingly, the Instructor 50*“ is ready to handle more sophisti- 
cated applications when you are. 

Fully Operational Microcomputer In One Package. Instruc- 
tor 50*“ minimizes the time and expense involved in learning the 
operation and programming of a microprocessor. A complete, 
ready-to-run unit with its own integral power supply, it features 
separate command and hexadecimal keyboards and an LED 
prompting display. The system includes everything you need to 
write, run and debug machine-language programs — housed in 
one compact package. 


Build a Library of Program Tapes. You can save your pro- 
grams on any ordinary cassette recorder tape. Simply depress the 
WCAS (write to cassette) key , and the Instructor 50*“ will record 
your program onto a tape cassette. Later, you can rewind the 
tape, depress the RCAS (read from cassette) key, and reload com- 
puter memory. By saving your programs on tape, you can easily 
create your own library of programs. 

Monitor Firmware Makes It Easy. The USE (User System 
Executive) Monitor firmware makes the Instructor 50*“ the best 
system of its kind. Most systems require start-up procedures be- 
fore a program can be loaded or executed. The Instructor 50*“ 
does not. Its USE Monitor program runs automatically as soon as 
the system is turned on. And an LED display provides helpful 
prompting and error messages. 

While in the monitor mode, you may: 

• enter and alter a program. 

• read in a previously saved program from audio cassette tape. 

• display and alter the contents of the microcomputer’s general 
purpose working registers and/or Program Status Word. 

• examine and alter the contents of the Program Counter and 
memory locations. 

• specify and examine a program breakpoint. 

• step through a program one instruction at a time. 

• save a program on cassette tape. 

• begin execution of a program you have written. 


Space for Expansion.* Equipped with an S-100 type expansion 
interface, the Instructor 50*“ can be converted from a learning 
device to a small system computer — limited only by the number 
and type of peripheral boards used. Moreover, the powerful ' 
program/data entry and debug facilities of the basic Instructor 
50*“ can be extended to any device connected to the S-100 bus 
interface. 


Heart of the System. The Instructor 50*“ uses the Signetics 
2650 microprocessor as the central processing element. Recog- 
nized as the microprocessor "most like a minicomputer,” the 2650 
reads instructions from program storage and, by executing these ^ 
instructions, performs all the arithmetic and logical operations o 
required. The 2650 also provides the system program with the 
physical means to access and control the system’s input and out- c 
put functions. Ui 


©1C MASTER 1979 


2319 


MICROPROCESSOR 


Signetics 


FUNCTIONAL DESCRIPTION 


• Eight-Digit Display Panel. This versatile display helps you 
learn by visually reinforcing the data the moment you enter it 
into the Instructor 50*^™. With it, you may examine and alter 
internal data, set up program parameters, observe the effects of 
your program one step at a time, and even write a program to 
display your own messages. Presenting some alphabetic, as 
well as numeric characters, it prompts you to enter necessary 
parameters and even tells you when you’ve made an error! 

• Cassette Connectors. Virtually any audio cassette recorder 
can be hooked up here — and we supply the cords with the 
Instructor 50*"'. Use this connection to read a program into the 
microprocessor or take the program you’ve written through the 
keyboard and save it on an audio cassette tape. 

• Hexadecimal Keyboard. Most professional programmers use 
the hexadecimal (base 16) numbering system. If you’re not al- 
ready familiar with this system, you’ll learn about it in the 
Introductory Manual. And after a few turns at this keyboard, 
you’ll understand why the hexadecimal system is preferred and 
how you can successfully use it for "machine language” pro- 
gramming. 

• Functional Control Keyboard. Each of these 12 buttons 
commands the Instructor bO**" to perform a pre-defmed opera- 
tion as described in the Users’ Guide. And three of the most 
used functions are color coded to make the keyboard even faster 
and easier to use. 

• Direct/Indirect Interrupt Switch. This switch lets you learn 
and understand an important programming concept, direct and 
indirect "interrupt vectoring.” The Instructor 50*"'’s 2650 
microprocessor is one of the few to offer this sophisticated fea- 
ture. 

• Port Address Select Switch. This 3-position switch is used in 

conjunction with the Port Data Indicators and Port Data Input 


Switches. By providing three different ways to connect this 
"input/output” port to your microprocessor, it illustrates impor- 
tant tradeoffs that system designers must make. 

• Port Data Input Switches. Connected to an "input port,” 
these eight rugged, numbered switches let you select up to 256 
input combinations! You’re limited only by your desire to learn 
with these simple switches at your command. Similar to the 
control switches found on large computers, they allow you to 
control the program flow of the microprocessor. Tell it what 
program to run. Or even use one or more of the combinations to 
play blackjack or a similar game. 

• Port Data Indicators. These eight LEDs connected to an 
"output port” are your direct line to data within the 2650 
microprocessor — the heart of the Instructor 50*"“. As they 
blink they’re showing you the actual "ones” and "zeroes” being 
outputted from your unit. As your experience with the Instruc- 
tor 50*"“ increases, you will gain a clear understanding of the 
internal operations of your learning tool. 

• Flag Indicator. This LED signals the "Flag” condition, a spe- 
cial feature of the Instructor 50’s 2650 microprocessor. This 
visual monitor lets you know when you’ve reached a limiting 
condition such as calculator overflow, or when you’ve reached a 
certain point in your program. It also can be used to illustrate 
"serial communications” concepts. 

• Run Indicator. Another special monitor. This LED keeps a 
constant watch on the "run” signal of the 2650 microprocessor. 
And it’s a straightforward way to verify that the 2650 is run- 
ning a program — not in a paused or halted mode. 

• Instruction Reference Chart. Before you know it, operating 
the Instructor 50*"“ will become .second nature to you. But to 
make it even easier, we’ve printed a chart with basic instruc- 
tions right on top of the unit. So in most cases, you won’t need 
to refer to the comprehensive User’s Guide or Introductory 
Manual that also come with your unit. 
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The Alternate Source Directory is an industry-wide 
cross reference of those devices which manufac- 
turers claim are pin-for-pin and functional equiva- 
lents to IC’s made by other firms. It is a compilation 
of many individual references and shows literally 
thousands of alternates that aren’t implied by their 
model numbers, especially in the linear and mem- 
ory areas. Unlike the usual alternate source guides, 
this directory leads you to many alternate sources 
for any particular device, not just one. It is the most 
comprehensive alternate source directory ever pub- 
lished and contains over 44,000 cross references. 


how to use 

the alternate source directory 


The second column of this Alternate Source Direc- 
tory shows devices which are replacements for 
those In the first column. Devices listed in BOLD 
FACE type have technical data in the Master Selec- 
tion Guide. This information begins on the page 
listed to the right of the BOLD FACE part numbers. 
Products preceded by a ♦ have been discontinued 
by the manufacturer. This section does include 
devices not listed in the Master Selection Guide; 
e.g., discontinued items, DTL and 54L devices. 

This list is compiled from manufacturers’ recom- 
mendations. Since there is a tendency for every 
company to show only itself as an alternate to the 
prominent manufacturers, and for the larger ones 
to ignore the smaller ones, not every device Is refer- 
enced both ways to every other one. Therefore, if 
you are looking for alternates to a lesser known 
company’s device, take the replacements you find, 
especially if they are made by prominent companies 
and look them up to see if you can find any other 
sources. 


In order to maintain this list within some reason- 
able bounds, the A and B suffixes Indicating im- 
proved versions generally have been dropped. If 
this weren’t done, for example, every higher speed 
selection conjured up by a memory manufacturer 
would result in a device that could replace many 
equal or slower competitors and this directory 
would become highly involved in slight performance 
variations. Moreover, improved performance is only 
important if your circuits take advantage of It. 

One of the difficulties with any cross reference is 
that devices meant to be alternates do not neces- 
sarily perform the same In all circuits. Thus, it will 
be necessary for you to check specifications, or 
even to check circuit performance before deciding 
which alternates are right for you. A major benefit 
of this list is that it gives you more alternatives to 
study. But if you don’t find what you need here, it 
may be possible to find additional alternates by 
locating the device in the Master Selection Guide. 
Particuarly for digital circuits, the other products 
grouped with it will normally offer similar or iden- 
tical performance. 
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Manufacturer 

Device 

Replacement 

Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
' Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
'Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 R^ilacefflent 
'source 

IC Hester 
Device Page 

Mirrn 

AM25LS257 National 

DM74LS257 


AM27S03 

Tl 

SN74S189 


AM2701 

MMI 

6530 





AM25LS258 National 

DM54LS258 


AM27S08 

Harris 

HM7602 

1284 


Signetics 

82S17 







DM74LS258 



MMI 

5330-1 

1449 


Tl 

SN54S301 


♦AM2071 

Signetics 

82S07 


Raytheon 

25LS258 



National 

DM7577 




SN74S300 


AM25LS07 

Motorola 

SN74LS378 

AM25LS273 Raytheon 

25LS273 




DM8577 




SN74S301 



Tl 

SN54LS378 

AM25LS299 Raytheon 

25LS299 



Tl 

SN54Sia8 

1708 

AM2802 

Synertek 

SY2802 




SN74LS378 

AM25LS322 Raytheon 

25LS322 




SN74S188 

1708 

AM2ft03 

Sunertek 

SV2n0-3 


AM25LS08 

Motorola 

SN74LS379 

AM25LS323 Raytheon 

25LS323 


AM27S09 

Harris 

HM7603 

1284 

AM2804 

Synertek 

SY2804 



Tl 

SN54LS379 

AM25LS374 Raytheon 

25LS374 



MMI 

5331-1 

1449 

AM2809 

Tl 

TMS3128 




SN74LS379 

AM25LS377 Raytheon 

25LS377 




6331-1 

1449 

AM2812 

Plessey 

MP3812 


AM25LS09 

Motorola 

SN74LS399 

AM25LS384 Raytheon 

25LS384 



National 

DM7578 


AM2814 

Tl 

TMS3114 



Tl 

SN54LS399 

AM25LS385 Raytheon 

25LS385 




DM8578 


AM2825 

Synertek 

SY2825 




SN74LS399 

♦AM25LS670 Raytheon 

25LS670 



Signetics 

N82S123 

1680 

AM2826 

Synertek 

SY2826 


AM25LS138 

National 

DM54LS138 

AM25L02 

National 

DM2502 

1073 



S82S123 

1680 

AM2827 

Synertek 

SY2827 




DM74LS138 

AM25L03 

National 

DM2503 

1073 



82S123 


AM2833 

Synertek 

SY2833 



Raytheon 

25LS138 

AM25L04 

National 

DM2504 

1073 


Tl 

SN54S288 

1708 

AM2847 

Tl 

TMS3120 


AM25LS139 

National 

OM54LS139 

AM25S10 

Signetics 

74S350 

561 



SN74S28a 

1708 

AM2901 

Motorola 

MC2901 




DM74LS139 

AM2502 

Intersil 

2502 


AM27S10 

Harris 

HM7610 



Raytheon 

AM2901 



Raytheon 

25LS139 


National 

DM2502 

1073 



1284,1292 

AM2901A 

Fairchild 

F2901A 


AM25LS14 

Motorola 

SN74LS384 

AM2503 

Intersil 

2503 




HM7610A 



MMI 

2901 A 



Raytheon 

25LS14 


National 

DM2503 

1073 


MMI 

5300-1 

1449 


Motorola 

MC2901A 


AM25LS15 

Motorola 

SN74LS385 

AM2504 

Intersil . 

2504 




6300-1 

1449 


National 

IDM2901A 

286 


Raytheon 

25LS15 


National 

DM2504 

1073 


National 

DM54S387 



NEC Micro 

HPB2901A 


AM25LS151 

National 

DM54LS151 

AM2505 

Raytheon 

RC2505 




DM74S387 



Raytheon 

AM2901A 




DM74LS151 



RM2505 



NEC Micro 

fiPB403 



Signetics 

N2901A 

2279 


Raytheon 

25LS151 

AM26LS31 

National 

DS26LS31 



Tl 

SN54S387 

1708 

AM2902 

Motorola 

MC2902 


AM25LS1'53 

National 

DM54LS153 


Tl 

AM26LS31 




SN74S387 

1708 


NEC Micro 

pPB2902A 




OM74LS153 

AM26LS32 

National 

DS26LS32 


AM27S11 

Harris 

HM7611 



Paythonn 

AM2902 



Raytheon 

25LS153 


Tl 

AM26LS22 




1284,1292 

AM2903 

Fairchild 

F2903 


AM25LS157 

National 

DM54LS157 

AM26LS33 

National 

DS26LS33 




HM7611A 



Motorola 

MC2903 




DM74LS157 


Tl 

AM26LS33 



Intel 

M3621 


AM2905 

MMI 

2905 



Raytheon 

25LS157 

AM26L02 

National 

DM8602 




3621 



Motorola 

MC2905 


AM25LS158 

National 

DM54LS158 



DM9602 



MMI 

5301-1 

1449 


NEC Micro 

pPB2905A 




DM74LS158 

AM26L123 

National 

DM54L123 




6301-1 

1449 


Raytheon 

AM2905 



Raytheon 

25LS158 



DM74L123 



National 

DM54S287 


AM2906 . 

MMI 

2906 


AM25LS160 

National 

DM54LS160 

AM26S02 

National 

DM8602 




DM74S287 



Motorola 

MC2906 




DM74LS160 



DM9602 



Tl 

SN54S287 

1708 


NEC Micro 

pPB2906A 



Raytheon 

25LS160 

AM26S10 

Fairchild 

9640 




SN74S287 

1708 


Raytheon 

AM2906 


AM25LS161 

National 

DM54LS161 


Motorola 

MC26S10 


AM27S12 - 

MMI 

5305-1 

1449 

AM2907 

MMI 

2907 




DM74LS161 


National 

DS26S10 




6305-1 

1449 


Motorola 

MC2907 



Raytheon 

25LS161 


Raytheon 

26S10 



Raytheon 

29610 

1654 


NEC Micro 

pPB2907A 


AM25LS162 

National 

DM54LS162 


Tl , 

AM26S10 



Signetics 

N82S130 

1680 


Raytheon 

AM2907 




DM74LS162 

AM26S1 1 

Fairchild 

9641 




S82S130 

1680 

AM2909 

MMI 

2909 



Raytheon 

25LS162 


Motorola 

MC26S11 


AM27S13 

MMI 

5306-1 

1449 


Motorola 

MC2909 


AM25LS163 

National 

DM54LS163 


National 

DS26S1 1 




6306-1 

1449 


NEC Micro 

pPB2909A 




OM74LS163 


Raytheon 

26S11 



Raytheon 

29611 

1654 


Raytheon 

AM2909 



Raytheon 

25LS163 


Tl 

AM26S1 1 



Signetics 

N82S131 

1680 

AM2910 

Fairchild 

F2910 


AM251 S164 

National 

DM54LS164 

AM2602 

National 

DM8602 




S82S131 

1680 


Motorola 

MC2910 




DM74LS164 



DM9602 


AM27S18 

MMI 

53S080 

1453 

AM2911 

MMI 

2911 


♦AM25LS170 

Raytheon 

25LS170 

AM26123 

National 

DM54123 




63S080 

1453 


Motorola 

MC291 1 


AM25LS174 

National 

DM54LS174 



DM74123 


AM27S19 

MMI 

53S081 

1453 


NEC Micro 

pPB2911A 




DM74LS174 


Tl 

SN54123 




63S081 

1453 


Raytheon 

AM2911 



Raytheon 

25LS174 



SN74123 


AM27S20 

MMI 

53S140 

1453 

AM2914 

Fairchild 

F2914 


AM25LS175 

National 

DM54LS175 

AM27LS00 

Fairchild 

93421 

1252 



53S240 

1453 

AM2915A 

MMI 

291 5A 




DM74LS175 


National 

DM54S200 




63S140 

1453 


Motorola 

MC2915A 



Raytheon 

25LS175 



DM74S200 




63S240 

1453 


NEC Micro 

pPB2915A 


AM25LS181 

National 

DM54181 


Tl 

SN74LS200 



Raytheon 

29660 

1664 


Raytheon 

AM2915A 




DM74181 

AM27LS01 

Fairchild 

9341 1 



Signetics 

N82S140 

1680 

AM2916A 

MMI 

291 6A 



Raytheon 

25LS181 


National 

DM54S206 




S82S140 

1680 


Motorola 

MC2916A 


AM25LS190 

National 

DM54LS190 



DM74S206 


AM27S21 

MMI 

53S141 

1453 


NEC Micro 

pPB2916A 




DM74LS190 

AM27LS02 

MMI 

27LS02 




53S241 

1453 


Raytheon 

AM2916A 



Raytheon 

25LS190 

AM27LS03 

MMI 

27LS03 




63S141 

1453 

AM2917A 

MMI 

291 7A 


AM25LS191 

National 

DM54LS191 

AM27LS08 

MMI 

53LS080 

1458 



63S241 

1453 


Motorola 

MC2917A 




DM74LS191 



63LS080 

1458 


Raytheon 

29661 

1664 


NEC Micro 

pPB2917A 


AM25LS192 

Raytheon 

25LS192 

AM27LS09 

MMI 

53LS081 

1458 

AM27S28 

MMI 

53S480 

1453 


Raytheon 

AM2917A 


AM25LS193 

National 

DM54LS193 



63LS081 

1458 



63S480 

1453 

AM2918 

MMI 

2918 




DM74LS193 

AM27LS10 

Fairchild 

93416 


AM27S29 

MMI 

53S481 

1453 


Motorola 

MC2918 



Raytheon 

25LS193 


Harris 

HPROM1024 



63S481 

1453 


NEC Micro 

pPB2918A 


AM25LS194A 

Raytheon 

25LS194A 


NEC Micro 

pPB403 


AM27S30 

MMI 

53S482 

1453 


Raytheon 

AM2918 


AM25LS195 

Raytheon 

25LS195 

AM27S02 

MMI 

27S02 




63S482 

1453 

AM2919 

MMI 

2919 


AM25LS22 

Motorola 

SN74LS322 



5560 


AM27S31 

MMI 

53S483 

1453 

AM29701 

MMI 

29701 



Raytheon 

25LS22 



6560 




63S483 

1453 

AM29702 

MMI 

29702 



Tl 

SN54LS322 


National 

DM54S289 


AM27S32 

MMI 

53S440 

1453 


National 

IDMP9702 




SN74LS322 



DM74S289 




63S440 

1453 

AM29703 

MMI 

29703 


AM25LS23 

Motorola 

SN74LS323 


NEC Micro 

fiPB2089 



Signetics 

N82S1% 

1680 


National 

IOM29703 



Raytheon 

25LS23 


Tl 

SN54S289 




S82S136 

1680 

AM29750 

MMI 

5330-1 

1449 


Tl 

SN54LS323 



SN74S289 


AM27S33 

MMI 

53S441 

1453 



6330-1 

1449 



SN74LS323 

AM27S03 

Fairchild 

93405 




63S441 

1453 


National 

IDM29750 


AM25LS241 

Raytheon 

25LS241 


MMI 

27S03 



Signetics 

N82S137 

1680 

AM29751 

MMI 

5331-1 

1449 

AM25LS242 

Raytheon 

25LS242 



5561 




S82S137 

1680 



6331-1 

1449 

AM25LS243 

Raytheon 

25LS243 



6561 


AM2700 

MMI 

6531 



National 

IDM29751 


AM25LS244 

Raytheon 

25LS244 


National 

DM54S189 



Signetics 

N82S16 

1678 

AM29760 

MMI 

5300-1 

1449 

AM25LS251 

Raytheon 

25LS251 



DM74S189 



Tl 

SN54S201 




6300-1 

1449 

ntwcij\.ocQ to 

IVIUtUIUlid 

OlV/HLOOOOW 



UM/b99 







National 

IDM29760 


AM25LS253 

Raytheon 

25LS253 



DM8599 




SN74S201 


AM29761 

MMI 

5301-1 

1449 

AM25LS257 

National 

DM54LS257 


Tl 

SN54S189 


AM2701 

Fairchild 

93411 




6301-1 

1449 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

1 Replacement 

IC Master 

Device 

'source 

Device 

Page 

Advanced Micro Devices 


(cont’d) 




AM29761 

National 

IDM29761 


AM29770 

MMI 

S30&-1 

1449 



6305-1 

1446 

AM29771 

MMI 

5306-1 

1449 



6306-1 

1449 

AM29772 

MMI 

53S480 

1453 



63S480 

1453 

AM29773 

MMI 

53S481 

1453 



63S481 

1453 

AM54LS170 Tl 

SN54LS170 


AM6070 

PMI 

DAC-76 


AM6072 

PMI 

DAC-86 


AM6073 

PMI 

DAC-87 


DAC-08 

Datet 

DAOOeB 

670 


PMI 

DAC-08 



Signetics 

DAC-08 


DM7820 

Signetics 

DS7820 


DM7820A 

Signetics 

DS7820A 



Tl 

SN55182 


DM7830 

Signetics 

DS7830 



Tl 

SN55183 


DM7831 

Tl 

DS7831 


DM7832 

Tl 

DS7832 


DM8820A 

Tl 

SN75182 


DMe830 

Signetics 

DS8830 



Tl 

SN75183 


DM8831 

Tl ‘ 

DS7831 


DM8832 

Tl 

DS7832 


DP8303 

National 

DP8303 


DP8304 

National 

DP8304 


LF155 

Fairchild 

HAF155 



Intersil 

LF155 



Motorola 

LF155 



Nationai 

LF1S5 

1035 


PMI 

PMI 55 



Raytheon 

LF155 



Signetics 

LF155 



Tl 

LF155 


LF156 

Fairchild 

)xAF156 



Intersil 

LF156 



Motorola 

LF156 



National 

LF156 

1035 


PMI 

PMI 56 



Raytheon 

LF156 



Signetics 

LF156 



Tl 

LF156 


LF157 

Fairchild 

fiAF157 



Intersil 

LF157 



Motorola 

LF157 ' 



National 

LF157 

1035 


PMI 

PMI 57 



Raytheon 

LF157 



Signetics 

LF157 



Tl 

LF157 


LF255 

Fairchild 

^iAF255 



Intersil 

LF255 



Motorola 

LF255 



National 

LF255 



PMI 

PM255 



Raytheon 

LF255 



Signetics 

LF255 



Tl 

LF255 


LF256 

Fairchild 

HAF256 



Intersil 

LF266 



Motorola 

LF256 



National 

LF256 



PMI 

PM256 



Raytheon 

LF256 



Signetics 

LF256 



Tl 

LF256 


LF257 

Fairchild 

pAF257 



IntersH 

LF257 



Motorola 

LF257 



National 

LF257 



PMI 

PM257 



Raytheon 

LF257 



Signetics 

LF257 



Tl 

LF257 


LF298 

PMI 

SMP-1 1 


LF355 

Fairchild 

HAF355 



Intersil 

LF355 



Motorola 

LF355 



Manufacturer 

Device 

iReptacement 

ISouice 

Device 

IC Master 
Page 

Manufacturer 

Device 

1 Replacement 
Isowce 

IC Master 
Device Page 

Manufacturer IReptacement 
Device Isource 

IC Matter 
Device Page 

LF355 

National 

LF355 


LM202 

Silicon G 

SG202 


NE555 Cherry 

CS555 


PMI 

PM355 


LM205 

Intersil 

LM205 


Exar 

XR555 


Raytheon 

LF355 



Motorola 

LM205 



XR555M 


Signetics 

LF355 



Raytheon 

LM205 


Fairchild 

jiiA555 


Tl 

LF355 



Silicon G 

SG205 


Motorola 

MCI 455 

LF356 

Fairchild 

^AF356 


LM207 

Fairchild 

pA207 


National 

LM555 


Intersil 

LF356 



Intersil 

LM207 


Silicon G 

SG555 


Motorola 

LF356 



Motorola 

LM207 


NE556 Exar 

XR556 


National 

LF356 1035,1073 


Raytheon 

LM207 


Fairchild 

^A556 


PMI 

PM356 



RCA 

CA207 


Silicon G 

SG556 


Raytheon 

LF356 



Silicon G 

SG207 


SE555 Exar 

XR555 


Signetics 

LF356 


LM208 

AO 

AD208 


Silicon G 

SG555 


Tl 

LF356 



Fairchild 

pA208 


SE566 Exar 

XR556M 

LF357 

Fairchild 

pAF357 



Intersil 

LM208 


Silicon G 

SG556 


Intersil 

LF357 



Motorola 

LM208 


SN54LS123 National 

OM54LS123 


Motorola 

LF357 



Raytheon 

LM208 


Raytheon 

54LS123 


National 

LF357 



RCA 

CA208 


Tl 

SN54LS123 ‘ 


PMI 

PM357 



Silicon G 

SG208 


SN54LS138 Fairchild 

54LS138 


Raytheon 

LF357 


LM210 

Intersil 

LM210 


Motorola 

’feN54LS138 


Signetics 

LF357 



Motorola 

LM210 


Raytheon 

64LS138 


Tl 

LF357 



PMI 

BUF-01 


SN54LS139 Fairchild 

54LS139 

LF398 

PMI 

SMP-1 1 




BUF-02 


Motorola 

SN54LS139 

LM101 

AD 

AD101 



Silicon G 

SG210 


National 

DM54LS139 


Fairchild 

fiAIOI 


LM211 

Intersil 

LM211 


Raytheon 

54LS139 


Intersil 

LM101 



Motorola 

LM211 


Signetics 

74LS139 


Motorola 

LM101 



Raytheon 

LM211 


Tl 

SN54LS139 


Nationai 

LM101 

1035 


RCA 

CA211 


SN54LS148 Tl 

SN54LS148 


RCA 

CA101 



Signetics 

LM211 


SN54LS151 Fairchild 

54LS151 


Signetics 

LM101 



Silicon G 

SG211 


Motorola 

SN54LS151 


Silicon G 

SGI 01 


LM218 

AD 

AD518 


National 

DM54LS151 

LM102 

Fairchild 

HA102 



Raytheon 

LM218 


Raytheon 

54LS151 


Silicon G 

SGI 02 


LM239A 

PMI 

CMP-04 


Signetics 

54LS151 

LM105 

Fairchild 

mAIOS 

934 



PM239A 


Tl 

SN54LS151 


Intersil 

LM105 


LM248 

Exar 

XR4741 


SN54LS153 Fairchild 

54LS153 


Motorola 

LM105 



Raytheon 

LM248 


Motorola 

SN54LS153 


National 

LM105 


LM301 

AD 

AD301 


National 

DM54LS153 


Raytheon 

LM105 



Fairchild 

pA301 


Raytheon 

54LS153 


Silicon G 

SGI 05 



Intersil 

LM301 


Signetics 

54LS153 

LM107 

Fairchild 

HA107 



Motorola 

LM301 


Tl 

SN54LS153 


Intersil 

LM107 



Raytheon 

LM301 


SN54LS157 Fairchild 

54LS157 


Motorola 

LM107 



RCA 

CA301 


Motorola 

SN54LS157 


National 

LM107 



Signetics 

LM301 


National 

DM54LS157 


Raytheon 

Lm107 



Silicon G 

SG301 


Raytheon 

54LS157 


RCA 

CA107 


LM302 

Fairchild 

)iA302 


Signetics 

54LS157 


Silicon G 

SGI 07 



Sllicoci G 

SG302 


Tl 

SN54LS157 

LM108 

AD 

ADI 08 


LM305 

Fairchild 

pA305 

934 

SN54LS158 Fairchild 

54LS158 


Fairchild 

fiAlOe 



Intersil 

LM305 


Motorola 

SN54LS158 


Intersil 

LM108 



Motorola 

LM305 


Raytheon 

54LS158 


Motorola 

LM108 



Raytheon 

LM305 


SN54LS160 Fairchild 

54LS160 


National 

LM108 

1035 


Silicon G 

SG305 


Motorola 

SN54LS160A 


Raytheon 

LM108 


LM307 

Fairchild 

|;iA307 


National 

DM54LS160 


RCA 

CA108 



Intersil 

LM307 


Raytheon 

54LS160 


Signetics 

LM108 



Motorola 

LM307 


Tl 

SN54LS160A 


Silicon G 

SGI 08 



Raytheon 

LM307 


SN54LS161 Fairchild 

54LS161 

LM110 

Fairchild 

fiAIIO 



RCA 

CA307 


Motorola 

SN54LS161A 


Intersil 

LM110 



Signetics 

LM307 


National 

DM54LS161 


Motorola 

LM110 



Silicon G 

SG307 


Raytheon 

54LS161 


National 

LM110 


LM308 

AD 

AD308 


Signetics 

54LS161 


PMI 

BUE-01 



Fairchild 

HA308 


Tl 

SN54LS161A 



BUF-02 



Intersil 

LM308 


SN54LS162 Fairchild 

54LS162 


Silicon G 

SG1 10 



Motorola 

LM308 


Motorola 

SN54LS162 

LM111 

Fairchild 

/iiAIII 



Raytheon 

LM308 


National 

DM54LS162 


Intersil 

LM111 



RCA 

CA308 


Raytheon 

54LS162 


Motorola 

LM111 



Signetics 

LM308 


Tl 

SN54LS162A 


National 

LM111 



Silicon G 

SG308 


SN54LS163 Fairchild 

54LS163 


Raytheon 

LM111 


LM310 

Fairchild 

mA310 


Motorola 

SN54LS163A 


RCA 

CA111 



Intersil 

LM310 


National 

OM54LS163 


Signetics 

LM111 



Motorola 

LM310 


Raytheon 

54LS163 


Silicon G 

SG1 11 



PMI 

BUF-01 


Signetics 

54LS163 

LMlie 

AD 

AD518 




BUF-02 


Tl 

SN54LS163A 


National 

LM118 

1035 


Silicon G 

SG310 


SN54LS164 Fairchild 

54LS164 


Raytheon 

LM118 


LM311 

Fairchild 

HA311 


Motorola 

SN54LS164A 

LM139 

Fairchild 

fiA139 



Intersil 

LM311 


National 

DM54LS164 

LM139A 

PMI 

CMP-04 



Motorola 

LM311 


Raytheon 

54LS164 



PM 139 A 



Raytheon 

LM311 


Signetics 

54LS164 

LM148 

Exar 

XR4741 



RCA 

CA311 


Tl 

SN54LS164A 


Raytheon 

LM148 



Signetics 

LM311 


SN54LS168 Fairchild 

54LS168 

LM201 

AD 

AD201 



Silicon G 

SG311 


National 

DM54LS168 


Fairchild 

|iiA201 


LM318 

AD 

ADS 18 


Tl 

SN54LS168 


Intersil 

LM201 



Raytheon 

LM318 


SN54LS169 Fairchild 

54LS169 


Mptorola 

LM201 


LM339 

Fairchild 

^A339 


National 

DM54LS169 


National 

LM201 



Silicon G 

SG339 


Tl 

SN54LS169 


RCA 

CA201 


LM339A 

PMI 

CMP-04 


SN54LS170 Fairchild 

54LS170 


Signetics 

LM201 




PM339A 


Motorola 

SN54LS170 


Silicon G 

SG201 


LM348 

Exar 

XR4741 


Nationed 

DM54LS170 

LM202 

Motorola 

LM210 



Raytheon 

LM348 


Raytheon 

54LS170 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Mmufacturer 

jfleplacMnent 

IC Master 

Manufacturer 

I Replaceinent 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manulactwer | Replacament 

IC MMer 

Devic* 

'source 

Device Page 

Device 

'source 

Device 

Page 

Device 

1 Source 

Device Page 

Device 

‘Source 

Device Page 

Advanced Micro Devices 

. SN54LS299 

Motorola 

SN54LS299 


SN54123 

National 

DM54123 

SN5520 

Fairchild 

5520 

(cont’d) 




Raytheon 

54LS299 

533 


Signetics 

54123 

SN5521 

Fairchild 

5521 




Tl 

SN54LS299 



Tl 

SN54123 

SN55234 

Fairchild 

55234 





OiN«JHLoO££ 










SN54LS170 Sionetics 

54LS170 


Tl 

SN54LS322 



Motorola 

MC54154 

SN55235 

Fairchild 

55235 

SN54LS174 

Fairchild 

54LS174 

SN54LS323 

Motorola 

SN54LS323 



National 

DM54154 


Tl 

SN55235 


Motorola 

SNS4LS174 


Tl 

SN54LS323 



Sigrretics 

54154 

SN55238 

Fairchild 

55238 


National 

DM54LS174 

SN54LS373 

Motorola 

SN54LS373 



Tl 

SN54154 


Tl 

SN55238 



54LS174 

SN54LS374 

MMI 

54LS374 

505 

SN54157 

Fairchild 

54157 

SN55239 

Fairchild 

55239 


Signetics 

54LS174 


Motorola 

SN54LS374 



Motorola 

MC54157 


Tl 

SN55239 


Tl 

SN54LS174 


Tl 

SN54LS374 



National 

DM54157 

SN5524 

Fairchild 

5524 

SN54LS175 

Fairchild 

54LS175 

SN54LS377 

Motorola 

SN54LS377 



Signetics 

54157 

SN5525 

Fairchild 

5525 


Motorola 

SN54LS175 


Tl 

SN54LS377 



Tl 

SN541 57 

SN55325 

Fairchild 

55325 



DM54LS175 

SN54LS378 

Fairchild 

54LS378 


SN54160 ' 

Fairchild 

54160 


Tl 

SN55325 


Raytheon 

54LSf75 


Tl 

SN54LS378 



Motorola 

MC54160 

SN74LS123 

Hitachi 

HD74LS123 


Signetics 

54LS175 

SN54LS379 

Motorola 

SN54LS379 



National 

DM54160 


National 

DM74LS123 


T! 

SN54LS175 


Tl 

SN54LS379 



Signetics 

54160 


Raytheon 

74LS123 

SN54LS181 

Fairchild 

54LS181 

SN54LS381 

Tl 

SN54LS381 



Tl 

SN54160 


Tl 

SN74LS123 


Motorola 

SN54LS181 

SN54LS384 

Motorola 

SN54LS384 


SN54161 

Fairchild 

54161 

SN74LS138 

Fairchild 

74LS138 


Raytheon 

54LS181 


Tl 

SN54LS384 



Motorola 

MC54161 


Hitachi 

HD74LS138 


Signetics 

54LS18f 

SN54LS385 

Motorola 

SN54LS385 



National 

DM54161 


Motorola 

SN74LS138 


Tl 

SN54LS181 


Tl 

SN54LS385 



Signetics 

54161 


National 

DM74LS138 

SN54LS190 

Fairchild 

54LS190 

SN54LS399 

Motorola 

SN54LS399 



Tl 

SN54161 


NEC America ftPB74LS138 


Motorola 

SN54LS190 


Tl 

SN54LS399 


SN54162 

Fairchild 

54162 


Raytheon 

74LS138 


National 

DM54LS190 

SN54LS424 

Tl 

SN54LS424 



Motorola 

MC54162 


Signetics 

74LS138 


Raytheon 

54LS190 

SN54LS568 

Motorola 

SN54LS568 



National 

DM54162 


Tl 

SN74LS138 


Signetics 

54LS190 

SN54LS569 

Motorola 

SN54LS569 



Signetics 

54162 

SN74LS139 

Fairchild 

74LS139 


Tl 

SN54LS190 

SN54LS670 

Fairchild 

54LS670 



Tl 

SN54162 


Hitachi 

HD74LS139 

SN54LS191 

Fairchild 

54LS191 


Motorola 

SN54LS670 


SN54163 

Fairchild 

54163 


Motorola 

SN74LS139 


Motorola 

SN54LS191 


National 

DM54LS670 



Motorola 

MC54163 


National 

DM74LS139 


National 

DM54LS191 


Raytheon 

54LS670 



National 

DM54163 


NEC America 

pPB74LS139 


Raytheon 

54LS191 


Signetics 

54LS670 



Signetics 

54163 


Raytheon 

74LS139 


Signetics 

54LS191 


Tl 

SN54LS670 



Tl 

SN54163 


Signetics 

74LS139 


Tl 

SN54LS191 

SN54S138 

Fairchild 

54S138 


SN54164 

Fairchild 

54164 


Tl 

SN74LS139 

SN54LS192 

Fairchild 

54LS192 


Tl 

SN54S138 



National 

DM54164 

SN74LS148 

Tl 

SN74LS148 


Motorola 

SN54LS192 

SN54S139 

Fairchild 

54S139 



Signetics 

54164 

SN74LS151 

Fairchild 

74LS151 


National 

DM54LS192 


Signetics 

54S139 



Tl 

SN54164 


Hitachi 

HD74LS151A 


Raytheon 

54LS192 


Tl 

SN54S139 


SN54175 

Fairchild 

54175 


Motorola 

SN74LS151 


Signetics 

54LS192 

SN54S140 

Fairchild 

54S140 



Motorola 

MC54175 


National 

DM74LS151 


Tl 

SN54LS192 


Signetics 

54S140 



National 

OM54175 


NEC America /j.f’B74LS151 

SN54LS193 

Fairchild 

54LS193 


Tl 

SN54S140 



S^netics 

54175 


Raytheon 

74LS151 


Motorola 

SN54LS193 

SN54S151 

Fairchild 

54S1 51 



Tl 

SN54175 


Signetics 

74LS151 


National 

DM54LS193 


Signetics 

54S151 


SN54181 

Fairchild 

54181 


Tl 

SN74LS151 


Raytheon 

54LS193 


Tl 

SN54S151 




9341 

SN74LS153 

Fairchild 

74LS153 


Signetics 

54LS193 

SN54S153 

Fairchild 

54S153 



Motorola 

MC54181 


Hitachi 

HD74LS153 


Tl 

SN54LS193 


Signetics 

54S153 



National 

DM54181 


Motorola 

SN74LS153 

SN54LS194A 

Fairchild 

54LS194 

- 

T! 

SN54S153 


■ ■ 

Signetics 

54181 


National 

DM74LS153 


Raytheon' 

541,81 94A 

SN54S157 

Fairchild 

54S157 



Tl 

SN54181 


NEC America 

HPB74LS153 


Tl 

SN54LS194A 


Signetics 

54S157. 




SN74181 


Raytheon 

74LS153 

SN54LS195A 

Fairchild 

54LS195 


Tl 

SN54S157 


SN54182 

Fairchild 

54182 


Signetics 

74LS153 


Raytheon 

54LS195A 

SN54S158 

Fairchild 

54S158 


- 


9342 


Tl 

SN74LS153 


Signetics 

54LS195A 


Signetics 

54S158 



Motorola 

MC54182 

SN74LS157 

Fairchild 

74LS157 


Tl 

SN54LS195A 


Tl 

SN54S158 



National 

DM54182 


Motorola 

SN74LS157 

SN54LS240 Fairchild 

54LS240 

SN54S174 

Fairchild 

54S174 



Signetics 

54182 


National 

DM74LS157 


MMI 

54LS240 768 


Tl 

SN54S174 



Tl 

SN54182 


NEC America pPB74LSl57 


Tl 

SN54LS240 

SN54S175 

Fairchild 

93S411 




SN74182 


Raytheon 

74LS157 

SN54LS241 

Fairchild 

54LS241 


Tl 

SN54S175 


SN54192 

Fairchild 

54192 


Signetics 

74LS157 


MMI 

54LS241 768 

SN54S181 

Fairchild 

54S181 



Motorola 

MC54192 


Tl 

SN74LS157 


Tl 

SN54LS241 



93S41 



National 

DM54192 

SN74LS158 

Fairchild 

74LS158 

SN54LS242 

Fairchild 

54LS242 


Signetics 

54S181 



Signetics 

54192 


Motorola 

SN74LS158 


Raytheon 

54LS242 528 


Ti 

SNb4Sl81 



■ft 

SN54192 


National 

DM74LS158 


Tl 

SN54LS242 

SN54S189 

Tl 

SN54S189 


SN54193 

Fairchild 

54193 


Raytheon 

74LS158 

SN54LS243 

Fairchild 

54LS243 

SN54S194 

Fairchild 

54S194 



Motorola 

MC54193 


Signetics 

74LS158 


Raytheon 

541:8243 528 


Tl 

SN54S194 



National 

DM54193 


Tl 

SN74LS158 


Tl 

SN54LS243 

SN54S195 

Fairchild 

93SOO 



Signetics 

54193 

SN74LS160 

Fairchild 

74LS160 

SN54LS245 

Motorola 

SN54LS245 


Tl 

SN54S195 



Tl 

SN54193 


Hitachi 

HD74LS160A 

SN54LS251 

Fairchild 

54LS251 

SN54S240 

MMI 

S4S240 

768 

SN54194 

Fairchild 

54194 


Motorola 

SN74LS160A 


Motorola 

SN54LS251 


Tl 

SN54S240 



Motorola 

MC54194 


National 

DM74LS160 


Raytheon 

54LS251 

SN54S241 

MMI 

S4S241 

768 


National 

DM54194 


Raytheon 

74LS160 


Signetics 

54LS251 


Raytheon 

54S241 



Signetics 

54194 


Signetics 

74LS160A 


Tl 

SN54LS251 


Tl 

SN54S241 



Tl 

SN54194 


Tl 

SN74LS160A 

SN54LS253 

Fairchild 

54LS253 

SN54S244 

MMI 

54S244 

768 

SN54195 

Fairchild 

54195 

SN74LS161 

Fairchild 

74LS161 


Motorola 

SN54LS253 


Raytheon 

54S244 



Motorola 

MC54195 


Hitachi 

HD74LS161A 


National 

DM54LS253 

SN54S251 

Fairchild 

54S251 



National 

DM54195 


Motorola 

SN74LS161A 


Raytheon 

54LS253 


Signetics 

54S251 



Signetics 

54195 


National 

DM74LS161 


Signetics 

54LS253 


Tl 

SN54S251 



Tl 

SN54195 


NEC America /iPB74LS161 


Tl 

SN54LS253 

SN54S253 

Fairchild 

54S253 


SN54259 

Tl 

SN54259 


Raytheon 

74LS161 

SN54LS257 

Motorola 

SN54LS257A 


Signetics 

54S253 


SN5489 

MMI 

5560 


Signetics 

74LS161A 


Raytheon 

54LS257 

SN54S257 

Fairchild 

54S257 


SN55107 

Fairchild 

55107 


Tl 

SN74LS161A 

SN54LS258 

Fairchild 

54LS258A 


Signetics 

54S257 



Tl 

SN55107 

SN74LS162 

Fairchild 

74LS162 


Motorola 

SN54LS258 


Tl 

SN74S257 


SN55108 

Fairchild 

55108 


Hitachi 

HD74LS162A 


Raytheon 

54LS258 

SN54S258 

Fairchild 

54S258 



Tl 

SN55108 


Motorola 

SN74LS162A 


Tl 

SN54LS258 


Signetics 

54S258 


SN55109 

Fairchild 

55109 


National 

DM74LS162 


Tl 

SN54LS273 

SN54123 

Fairchild 

54123 


SN55110 

Fairchild 

55110 


• ■ 

Signetics 

74LS162A 

SN54LS299 

Fairchild 

54LS299 


Motorola 

MC54123 



Tl 

SN55110 


Tl 

SN74LS162A 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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Advanced Micro Devices 

(cont’d) 



SN74LS163 

Fairchild 

74LS163 


Hitachi 

HD74LS163A 


Motorola 

SN74LS163A 


National 

DM74LS163 


Raytheon 

74LS163 


Signetics 

74LS163 


Tl 

SN74LS163A 

SN74LS164 

Fairchild 

74LS164 


Hitachi 

HD74LS164 


Motorola 

SN74LS164 


National 

DM74LS164 


NEC America 

^iPB74LS164 


Raytheon 

74LS164 


Signetics 

74LS164 


Tl 

SN74LS164 

SN74LS168 

Fairchild 

74LS168 


National 

DM74LS168 


Tt 

SN74LS168 

SN74LS169 

Fairchild 

74LS169 


National 

DM74LS169 


Tl 

SN74LS169 

♦SN74LS170 

Fairchild 

74LS170 


Motorola 

SN74LS170 


National 

DM74LS170 


Raytheon 

74LS170 


Signetics 

74LS170 


Tl 

SN74LS170 

SN74LS174 

Fairchild 

74LS174 


Hitachi 

HD74LS174 


Motorola 

SN74LS174 


National 

DM74LS174 


Raytheon 

74LS174 


Signetics 

74LS174 


Tl 

SN74LS174 

SN74LS175 

Fairchild 

74LS175 


Hitachi 

HD74LS175 


Motorola 

SN74LS175 


National 

DM74LS175 


NEC America 

HPB74LS175 


Raytheon 

74LS175 


Signetics 

74LS175 


Tl 

SN74LS175 

SN74LS181 

Fairchild 

93S41 


Motorola 

SN74LS181 


Raytheon 

74LS181 


Signetics 

74LS181 


Tl 

SN74LS181 

SN74LS190 

Fairchild 

74LS190 


Motorola 

SN74LS190 


National 

DM74LS190 


Raytheon 

74LS190 


Signetics 

74LS190 


Tl 

SN74LS190 

SN74LS191 

Fairchild 

74LS191 


Motorola 

SN74LS191 


National 

DM74LS191 


Raytheon 

74LS191 


Signetics 

74LS191 


Tl 

SN74LS191 

SN74LS192 

Fairchild 

74LS192 


Motorola 

SN74LS192 


National 

DM74LS192 


NEC America 

/iPB74LS192 


Raytheon 

74LS192 


Signetics 

74LS192 


Tl 

SN74LS192 

SN74LS193 

Fairchild 

74LS193 


Motorola 

SN74LS193 


National 

DM74LS193 


NEC America 

pPB74LS193 


Raytheon 

74LS193 


Signetics 

74LS193 


Tl 

SN74LS193 

SN74LS194A 

Fairchild 

74LS194 


Hitachi 

HD74LS194A 


Motorola 

SN74LS194A 


NEC America 

fiPB74LS194 


Raytheon 

74LS194A 


Signetics 

74LS194A 


Tl 

SN74LS194A 

SN74LS195A 

Fairchild 

74LS195 


Hitachi 

HD74LS195A 


ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

1 Replacement 
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Manufacturer 

Device 

1 Replacement 
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Device 

1 Replacement 
iSowce 

1C Master 
Device Page 

SN74LS195A 

Motorola 

SN74LS195A 


SN74LS374 

MMI 

74LS374 

505 

SN74S195 

National 

DM74S195 



NEC America fiPB74LS195 



Motorola 

SN74LS374 



Signetics 

74S195 



Raytheon 

74LS195A 



Raytheon 

74LS374 

543 

, 

Tl 

SN74S195 



Signetics 

74LS195A 



Tl 

SN74LS374 


SN74S240 

Fairchild 

74S240 



Tl 

SN74LS195A 


SN74LS377 

Fairchild 

74LS377 



MMI 

74S240 

768 

SN74LS240 

Fairchild 

74LS240 



Motorola 

SN74LS377 



Raytheon 

74S240 



MMI 

74LS240 

768 


Raytheon 

74LS377 

549 


Tl 

SN74S240 



Motorola 

SN74LS240 



Signetics 

74LS377 


SN74S241 

Fairchild 

74S241 



Raytheon 

74LS240 

522 


Tl 

SN74LS377 



MMI 

74S241 

768 


Signetics 

74LS240 


SN74LS378 

Fairchild 

74LS378 



Raytheon 

74S241 



Tl 

SN74LS240 



Signetics 

SN74LS378 



Tl 

SN74S241 


SN74LS241 

Fairchild 

74LS241 



Tl 

SN74LS378 


SN74S244 

MMI 

74S244 

768 


MMI 

74LS241 

768 

SN74LS379 Fairchild 

74LS379 


\ 

Raytheon 

74S244 



Motorola 

SN74LS241 



Motorola 

SN74LS379 


SN74S251 

Fairchild 

74S251 



Raytheon 

74LS241 

625 


Tl 

SN74LS379 



Hitachi 

HD74S251 



Signetics 

74LS241 


SN74LS3ei 

Tl 

SN74LS381 



Mitsubishi 

M5S251 



Tl 

SN74LS241 


SN74LS384 Fairchild 

74LS384 



National 

DM74S251 


SN74LS242 Fairchild 

74LS242 



Motorola 

SN74LS384 



Signetics 

74S251 



Motorola 

SN74LS242 



Tl 

SN74LS384 



Tl 

SN74S251 



Raytheon 

74LS242 

528 

SN74LS385 

Motorola 

SN74LS385 


SN74S253 

Fairchild 

74S253 



Signetics 

74LS242 



Tl 

SN74LS385 



National 

DM74S253 



Tl 

SN74LS242 


SN74LS399 

Motorola 

SN74LS399 



Signetics 

74S253 


SN74LS243 

Fairchild 

74LS243 



Tl 

SN74LS399 


SN74S257 

Fairchild 

74S257 



Motorola 

SN74LS243 


SN74LS424 

Tl 

SN74LS424 



Mitsubishi 

M5S257 



Raytheon 

74LS243 

528 

SN74LS568 

Motorola 

SN74LS568 



National 

DM74S257 



Signetics 

74LS243 


SN74LS569 

Motorola 

SN74LS569 



Signetics 

74S257 



Tl 

SN74LS243 


♦SN74LS670 

Fairchild 

74LS670 



Tl 

SN74S257 


SN74LS244 

Fairchild 

74LS244 



Motorola 

SN74LS670 


SN74S258 

Fairchild 

74S258 



MMI 

74LS244 

768 


National 

DM74LS670 



Mitsubishi 

M5S258 



Motorola 

SN74LS244 



Raytheon 

74LS670 



Signetics 

74S258 



Raytheon 

74LS244 

525 


Signetics 

74LS676 



Tl 

SN74S258 



Signetics 

74LS244 



Tl 

SN74LS670 


SN74S289 

Fairchild 

74S289 



Tl 

SN74LS244 


SN74S138 

Fairchild 

74S138 



NEC Micro 

J1PB2289 


SN74LS245 

Motorola 

SN74LS245 



Mitsubishi 

M5S138 


SN74123 

Fairchild 

74123 


SN74LS251 

Fairchild 

74LS251 



National 

DM74S138 



Mitsubishi 

M53323 



Hitachi 

HD74LS251 



Signetics 

74S138 



Motorola 

MC74123 



Motorola 

SN74LS251 



Tl 

SN74S138 



National 

DM74123 



National 

DM74LS251 


SN74S139 

Fairchild 

74S139 



NEC America ;aPB74123 



NEC Ametfca 

HPB74LS251 



National 

DM74S139 



Signetics 

74123 



Raytheon 

74LS251 



Signetics 

74S139 



Tl 

SN74123 



Signetics 

74LS251 



Tl 

SN74S139 



TRW 

74123 



Tl 

SN74LS251 


SN74S151 

Fairchild 

74S151 


SN74154 

Fairchild 

74154 


SN74LS253 

Fairchild 

74LS253 



Hitachi 

HD74S151 



Mitsubishi 

M53354 



Hitachi 

HD74LS253 



Mitsubishi 

M5S151 



Motorola 

MC74154 



Motorola 

SN74LS253 



National 

DM74S151 



National 

DM74154 



National 

DM74LS253 



Signetics 

74S151 



NEC America jiPB74154 



NEC America fiPB74LS253 



Tl 

SN74S151 



Signetics 

74154 



Raytheon 

74LS253 


SN74S153 

Fairchild 

74S153 



Tl 

SN74154 



Signetics 

74LS253 



Mitsubi^ 

M5S153 



TRW 

74154 



Tl 

SN74LS253 



National 

DM74S153 


SN74157 

Fairchild 

74157 


SN74LS257 

Fairchild 

74LS257 



Signetics 

74S153 



Hitachi 

HD74157 



Motorola 

SN74LS257A 



Tl 

SN74S153 



Mitsubishi 

M53357 



National 

DM74LS257 


SN74S157 

Fairchild 

74S157 



Motorola 

MC74157 



NEC America 

pPB74LS257 



Mitsubishi 

M5S157 



National 

DM74157 



Raytheon 

74LS257 



National 

DM74S157 



NEC America nPB74157 



Signetics 

74LS257 



Signetics 

74S157 



Signetics 

74157 



Tl 

SN74LS257A 



Tl 

SN74S157 



Tl 

SN74157 


SN74LS258 

Fairchild 

74LS258 


SN74S158 

Fairchild 

74S158 


SN74160 

Fairchild 

74160 



Motorola 

SN74LS258A 



Mitsubishi 

MSS 158 



Hitachi 

HD74160 



National 

DM74LS258 



National 

DM74S158 



Mitsubishi 

M53360 



NEC America pPB74LS258 



Signetics 

74S158 



Motorola 

MC74160 



Raytheon 

74LS258 



Tl 

SN74S158 



National 

DM74160 



Signetics 

74LS258 


SN74S160 

Fairchild 

93S10 



Signetics 

74160 



Tl 

SN74LS258A 


SN74S161 

Fairchild 

93S16 



Tl 

SN74160 


SN74LS273 

Fairchild 

74LS273 


SN74S174 

Fairchild 

74S174 



TRW 

74160 



Motorola 

SN74LS273 



Hitachi 

HD74S174 


SN74161 

Fairchild 

74161 



Signetics 

74LS273 



MitsubisN 

M5S174 



Hitachi 

HD74161 



Tl 

SN74LS273 



National 

DM74S174 



Mitsubishi 

M53361 


SN74LS299 

Fairchild 

74LS299 



Signetics 

74S174 



Motorola 

MC74161 



Motorola 

SN74LS299 



Tl 

SN74S174 



National 

DM74161 



Raytheon 

74LS299 

533 

SN74S175 

Fairchild 

74S175 



NEC America p.PB74l6l 



Tl 

SN74LS299 



Hitachi 

HD74S175 



Signetics 

74161 


SN74LS322 

Fairchild 

74LS322 



Mitsubishi 

MSS 175 



Tl 

SN74161 



Motorola 

SN74LS322 



National 

DM74S175 



TRW 

74161 



Tl 

SN74LS322 



Signetics 

74S175 


SN74162 

Fairchild 

74162 


SN74LS323 

Farchild 

74LS323 



Tl 

SN74S175 



Hitachi 

HD74162 



Motorola 

SN74LS323 


SN74S181 

Fairchild 

74S181 



Mitsubishi 

M53362 



Raytheon 

74LS323 

540 



93S41 



Motorola 

MC74162 



Tl 

SN74LS323 



Hitachi 

HD74S181 



National 

DM74162 


SN74LS373 

Fairchild 

74LS373 



Mitsubishi 

M5S181 



Signetics 

74162 



MMI 

74LS373 

505 


Signetics 

74S181 



Tl 

SN74162 



Motorola 

SN74LS373 



Tl 

SN74S181 



TRW 

74162 



Raytheon 

74LS373 

543 

SN74S194 

Fairchild 

74S194 


SN74163 

Fairchild 

74163 



Signetics - 

74LS373 



Signetics 

74S194 



Hitachi 

HD74163 



Tl 

SN74LS373 



Tl 

SN74S194 



Mitsubishi 

M53363 


SN74LS374 

Fairchild 

74LS374 


SN74S195 

Fairchild 

93S00 



Motorola 

MC74163 



♦ Discontinued 
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Advanced Micro Devices 

SN75208 

Tl 

SN75208 


2708 

Intel 

2708 


9LS298 

Raytheon 

9LS298 





SN7521 

Fairchild 

75S20 



Motorola 

MCM2708 


9050 

Tl 

TMS4050 


(com u) 



SN75234 

Fairchild 

75S234 



National 

MM2708 


9060 

Fujitsu 

MB8107 






Tl 

SN75234 



Tl 

TMS2708 



NEC Micro uPD411 

1547 

SN74163 

National 

DM74163 

SN75235 

Tl 

SN75235 


2841 

Fairchild 

3341 A 



Tl 

TMS4060 



Signetics 

74163 

SN75238 

Fairchild 

75238 


2847 

Fairchild 

3347 


9080A 

Intel 

8080A 



T1 

SN74163 


Tl 

SN752.38 


29700 

MMI 

29700 



National 

DP8080A 



TRW 

74163 

SN7524 

Fairchild 

75S24 


31L01 

MMI 

L5560 



NEC Micro uPDSOMA 

2119 

SN74174 

Fairchild 

54174 

SN75325 

Fairchild 

75325 




L6560 



Tl 

TMS8080A 




74174 


Tl 

SN75325 



Signetics 

N82S25 

1678 

91L01 

NEC Micro UPD2101 

1586 


Hitachi 

HD74174 

SSS1408 

AD 

ADI 408 


31L0101 

Signetics 

N8225 


91L02 

Fairchild 

21L02 

1275 


Mitsubishi 

M53374 


Datel 

DAC-IC8BC 

671 

3101 

NEC America 

pPB2089 



National 

MM2 102 



Motorola 

MC54174 


PMI 

SSS1408 



Signetics 

82S25 



NEC Micro UPD2102 

1591 



MC74174 

SSS1508 

Datel 

DAC-IC8BM 

671 


Tl 

SN7489 



Signetics 

2102 



National 

DM54174 


PMI 

SSS1508 


3101A 

NEC America 

)iPB2289 


91L11 

NEC Micro uPD2111 

1595 



DM74174 

SSS725 

PMI 

SSS725 



Signetics 

3101A 


9101 

Intersil 

7101 



Signetics 

54174 

SSS741 

PM! 

OP-02 



T! 

SN54S289 



National 

MM2101 




74174 



SSS741 




SN74S289 



NEC Micro pPD2101AL 1586 


Tl 

SN54174 

SSS747 

PMI 

OP-04 


3114 

Tl 

TMS3114 


9102 

FairchHd 

2102 

1275 



SN74174 



SSS747 


3341 

Fairchild 

3341 



National 

MM2102 


SN74175 

Fairchild 

74175 

TMS2812 

Plessey 

MP2812 


5889 

Fairchild 

5489 



NEC Micro MPD2102 

1591 


Hitachi 

HD74175 

0026 

Tl 

SN75369 



National 

DM5489 



Signetics 

2102 



Mitsubishi 

M53375 

1002 

Mostek 

MK1002 



Ti 

SN5489 



Synertek 

SY2102 



Motorola 

MC74175 

1101 

Mostek 

MK4007 


715 

Fairchild 

pA715 


9107 

NEC Micro 

1547 


National 

DM74175 

1402 

National 

MM1402 


723 

Fairchild 

pA723 

934 

9111 

Intersil 

7111 



NEC America 

fiPB74175 


Nortec 

1402 



Intersil 

723 



National 

MM2111 



Signetics 

74175 


Synertek 

SY1402 



Motorola 

MCI 723 



NEC Micro fiPD2111 

1595 


Ti 

3N741 75 

1403 


MM1 403 



Raytheon 

RC723 


9112 

Intersil 

7112 


SN74181 

Fairchild 

74181 


Nortec 

1403 




RM723 



National 

MM2112 



Mitsubishi 

M53381 


Synertek 

SY1403 



RCA 

CA723 


9114 

AMI 

S2114 

1196 


Motorola 

MC74181 

1404 

National 

MM 1404 



Signetics 

pA723 



Fujitsu 

MB8114 



National 

DM74181 


Nortec 

1404 



Silicon G 

SG723 


9124 

AMI 

S2114 

1196 


NEC America 

pPB74181 


Synertek 

SY1404 


725 

Fairchild 

pA725 


♦9145 

Harris 

HM6504 

1363 


Signetics 

74181 

1408 

Datel 

DAC-IC8BC 

671 


PMI 

SSS725 


♦9151 

Tl 

TMS4051 



Tl 

SN74181 


PMI 

SSS1408 


733 

Fairchild 

pA733 


9208 

Fairchild 

3508 


SN74182 

Fairchild 

74182 

1458 

Exar 

XR1458 



Motorola 

MCI 733 



Mostek 

MK30000 



Mitsubishi 

M53382 


Fairchild 

>iA1458 



Silicon G 

SG733 


9214 

Mostek 

MK2600 



Motorola 

MC74182 

1488 

Exar 

XR1488 


741 

Fairchild 

fuA741 


9216 

Fairchild 

351 6E 



National 

DM74182 


Motorola 

MCI 488 



Intersil 

741 



NEC Micro 

fiPD2316E 

1633 


NEC America 

/XPB74182 


National 

DS1488 



Motorola 

MCI 741 


9217 

AMI 

S6831A 



Signetics 

74182 


Raytheon 

RC1488 



PMI 

OP-02 




1215,1806 


Tl 

SN74182 


Signetics 

MCI 488 




SSS741 


9216 

AMI 

S4216B 

1209 

SN74192 

Fairchild 

74192 


Silicon G 

SGI 488 



Raytheon 

RC741 




S6831B 



Mitsubishi 

M53392 


Tl 

SN75188 




RM741 




1215,1806 


Motorola 

MC74192 

1489 

Exar 

XR1489 



RCA 

CA741 


gSLOO 

Fairchild 

93L00 



National 

DM74192 


National 

DS1489 



Silicon G 

SG741 


93L01 

Fairchild 

93L01 



NEC America 

jiPB74192 


Raytheon 

RC1489 


74164 

Fairchild 

74164 


93L08 

Fairchild 

93L08 



Signetics 

74192 


Signetics 

MCI 489 



Hitachi' 

HD74164 


93L09 

FaircWld 

93L09 



Tl 

SN74192 


Silicon 6 

SGI 489 



Mitsubishi 

MS3364 


93L10 

Fairchild 

93L10 


SN74193 

Fairchild 

74193 


n 

SN75189 



National 

DM74164 


93L11 

Fairchild 

93L11 



Mitsubishi 

M53393 

1489A 

Tl 

SN75189A 



NEC America 

pPB74164 


93L12 

Fairchild 

93L12 



Motorola 

MC74193 

1508 

Date! 

DA&4C8BM 

671 


Signetics 

74164 


93L14 

Fairchild 

93L14 



National 

DM74193 


PMI . 

SSS1506 



Tl 

SN74164 


93L16 

Fairchild 

93L16 



NEC America 

pPB74193 

1558 

Exar 

XR1558 


747 

Fairchild 

mA747 


93L18 

Fairchild 

93L18 



Signetics 

74193 


Fairchild 

JXA1558 



Motorola 

MCI 747 


93L21 

Fairchild 

93L21 



Tl 

SN74193 

1702 

Intel 

1702A 



PMI 

OP-04 


93L22 

Fairchild 

93L22 


SN74194 

Fairchild 

74194 

2101 

EA 

EA2101 




SSS747 


93L24 

Fairchild 

93L24 



Hitachi 

HD74194 


Fairchild 

3538 



Raytheon 

RC747 


93L28 

Fairchild 

93L28 



Motorola 

MC74194 


Intel 

2101 




RM747 


93L34 

Fairchild 

93L34 



National 

DM74194 


Intersil 

7101 



RCA 

CA747 


93L38 

Fairchild 

93L38 



Signetics 

74194 


National 

MM2101 



Silicon G 

SG747 


93L41 

Fairchild 

93L41 



Tl. 

SN74194 


NEC Micro 

pPD2101 

1586 

748 

Fairchild 

fiA748 


93L60 

National 

DM75L60 


SN74195 

Fairchild 

74195 


Signetics 

2101 



Intersil 

748 




DM85L60 



Motorola 

MC74195 


Synertek 

SY2101 



Motorola 

MCI 748 


93L66 

National 

DM75L63 



National 

DM74195 

2102 

Fairchild 

2102 

1275 


Raytheon 

RC748 




DM85L63 



NEC America 

pPB74195 


National 

MM2 102 




RM748 


3300 

Fairchild 

9300 



Signetics 

74195 


NEC Micro fJ>D2102 

1581 


RCA 

CA748 



Raytheon 

RM9300 



Tl 

SN74195 


Signetics 

2102 



Silicon G 

SG748 



Tl 

SN54195 


SN74259 

Tl 

SN74259 

2111 

EA 

EA2111 


8048 

NEC Micro 

pPD8048 

2098 



SN74195 


SN7489 

Fairchild 

7489 


Intel 

2111 


8085A 

NEC Micro 

fiPD8085A 

2133 

9301 

Fairchild 

9301 



Mitsubishi 

M53289 


National 

MM2111 


8155 

NEC Micro 

|uPD8155 

2164 


Tl 

SN29301 



National 

DM7489 


Signetics 

2111 


8212 

NEC Micro 

pPB8212 

2172 



SN39301 



Tl 

SN7489 


Synertek 

SY2111 




MPB88212 


9304 

Fairchild 

9304 



TRW 

7489 

2112 

EA 

EA2112 


8214 

NEC Micro 

pPB8214 

2178 


Raytheon 

RM9304 


SN75107 

Fairchild 

75107 


Intel 

2112 


8216 

NEC Micro 

pPB8216 

2184 

9308 

Feurchild 

9308 



Tl 

SN75107 


Intersil 

7112 


8224 

NEC Micro 

pPB224 



Raytheon 

RM9308 


SN75108 

Fairchild 

75108 


National 

MM2112 




pPB8224 

2188 


n 

SN29308 



Tl 

SN75108 


Signetics 

2112 


8226 

NEC Micro 

pPB8226 

2184. 



SN39308 


SN75109 

Fairchild 

75109 


Synertek 

SY2112 


8228 

NEC Micro 

^PB822B 

2193 

9309 

Fairchild 

9309 



Tl 

SN75109 

2401 

Synertek 

SY2401 


8238 

NEC Micro 

fiPB8238 

2193 


Tl 

SN29309 


SN75110 

Fairchild 

75110 

25LS240 

Raytheon 

25LS240 


8251 

NEC Micro 

frPD8251 

2204 



SN39309 



Tl 

SN75110 

25LS373 

Raytheon 

25LS373 


8255 

NEC Micro 

fiPD8255 

2229 

9310 

Fairchild 

9310 


SN7520 

Fairchild 

75S20 

2702 

Synertek 

SY2102 


8257 

NEC Micro 

fiPD8257 

2236 


Raytheon 

RM9310 


MN7b20/ 

Fairchild 

75207 

2/08 

tA 

tAi^/U« 



intvi 


IVW 


ii 

GiMJHfWU 



Tl 

SN75207 


Fairchild 

2708 

1282 

8355 

NEC Micro 

hPD8355 

2269 



SN74160 


SN75208 

Fairchild 

75208 


Fujitsu 

MB8518 


9LS298 

Fairchild 

9LS298 


9311 

Fairchild 

9311 
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Advanced Micro Devices 
(cont’d) 


9311 

Raytheon 

RM931 1 


Tl 

SN54154 



SN74154 

9312 

Fairchild 

9312 


Raytheon 

RM9312 


Tl 

SN29312 



SN39312 

9314 

Fairchild 

9314 

9316 

Fairchild 

9316 


Raytheon 

RM9316 


Tl 

SN54161 



SN74161 

9318 

Fairchild 

9318 


Tl 

SN54148 



SN74148 

9321 

Fairchild 

9321 

9322 

Fairchild 

9322 


Raytheon 

RM9322 


Tl 

SN54157 



SN74157 

9324 

Fairchild 

9324 

9328 

Fairchild 

9328 

9334 

Fairchild 

9334 


Tl 

SN54259 



SN74259 

9338 

Fairchild 

9338 

9340 

Fairchild 

9340 

9341 

Fairchild 

9341 


Raytheon 

RM9341 


Tl 

SN54181 



SN74181 

93415 

Fujitsu 

MBM93415 


Intel 

2115 1416 


NEC America 

MBM93415 


NEC Micro 

fiPB2205 


Tl 

SN54S314 



SN74S314 

9342 

Fairchild 

9342 


Raytheon 

RM9342 


Tl 

SN54182 



SN74182 

9360 

Raytheon 

RM9360 

9366 

Raytheon 

RM9366 

9401 

Synertek 

SY2401 

96L02 

Fairchild 

96L02 

9600 

Fairchild 

9600 

9601 

Fairchild 

9601 


Raytheon 

RF9601 


Tl 

SN29601 

9602 

Fairchild 

9602 


Raytheon 

RF9602 

9614 

Fairchild 

9614 


Tl 

SN55114 



SN75114 

9615 

Fairchild 

9615 


Tl 

SN55115 



SN75115 

9616 

Fairchild 

9616 

9617 

Fairchild 

9617 ' 

9620 

Fairchild 

9620 

9621 

Fairchild 

9621 


Raytheon 

RM9621 

American Microsystems, Inc. 

S1103A 

Intel 

1103A 


Synertek 

1103A 

SI 41 3 

SSS 

SCL5430 

S1424A 

SSS 

SCL5403 

SI 46 

Intel 

1103-146 

♦Si 670 

Motorola 

MC1 160 

S1757 

Gl 

AY3-1014A 



AY3-1015 



AY5-1013A 


SMC 

COM2502 


Western 

TR1402 

SI 883 

SMC 

COM2017 


Tl 

TMS6011 


Western 

TR1602 

♦S2102 

Motorola 

MCM66(» 

S2181 

Mostek 

MK1002 


Mmufacturer 

Device 

1 Replacement 
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1C Master 
Device Page 

S2181 

Mostek 

MK4116 

S2181A 

Tl 

TMS3113 

S2182 

Fairchild 

3347 


SMC 

SR5015 

S2183 

SMC 

SR5015 

S2185 

SMC 

SR5015 

S2222 

Nortec 

2222 


Signetics 

N2222 



S2222 


SSS 

SCM5522 

S2350 

SMC 

COM2601 

S2470 

Gl 

AY1-1006 

S2555 

Nitron 

NCI 183 

S2556 

Nitron 

NC1 184 

S2559 

Mostek 

MK5085 

♦S2566 

Motorola 

MC1 182 

S3102 

SGS 

M330 

S3514 

Fairchild 

3515 


Mostek 

MK2600 

♦S4006 

Mostek 

MK4006 

♦S4008 

Mostek 

MK4008 

S4016 

AMD 

9114 

9124 


FairchiM 

2114 1281 


Rockwell 

R2114 

S4021 

Tl 

TMS4060 

♦S4096 

EA 

EA4096 


EMM/Semi 

RO3-4096 


Fairchild 

4096 


Mostek 

MK4096 

S4264 

Mostek 

MK36000 

S5101 

Harris 

HM5101 

HM6S01 1356 


Motorola 

MCM145101 1536 


RCA 

CDP1822S 


SSS 

SCM5101 

S5232 

Mostek 

MK2500 

MK2600 


National 

MM5232 

S6508 

Harris 

HM6508 1366 

S6518 

Harris 

HM6518 1379 

S68AOO 

Motorola 

MC68A00 2002 

S68A10 

Motorola 

MC68A10 

S68A21 

Motorola 

MC68A21 1M1 

S68B00 

Motorola 

MC68B00 2002 

S68B10 

Motorola 

MC68B10 

S68B21 

Motorola 

MC68B21 1991 

S6800 

Fairchild 

F6800 1886,1888 


Motorola 

M6800 

S6810 

Fairchild 

F6810 1687,1888 


Motorola 

MCM6810 

S6820 

Fairchild 

F6820 1887 


Motorola 

MC6820 

S6830 

Fairchild 

F6380 

♦S6830 

Motorola 

MCM6830 

S6831A 

Mostek 

MK31000 

S6831B 

Mostek 

MK34000 

S6850 

Fairchild 

F6850 1887,1891 


Motorola 

MC6850 1977 

S8499 

SMC 

CG4100 

S8564 

Fairchild 

3260 

S8772 

Fairchild 

3515 

S8865 ' 

Gl 

R05-8192 

S8996 

EMM/Semi 

R03-16384 


Gl 

R03-16384 


Nortec 

8996 

S9900 

Tl 

TMS9900 

S9901 

Tl 

TMS9901 

S9902 

Tl 

TMS9902 

S9903 

Tl 

TMS9903 

S9940 

Tl 

TMS9940 

S9980 

Tl 

TMS9980 

Analog Devices 


ADC0816 

Tl 

ADC0816 

ADI 01 

AMD 

LM101 


Fairchild 

pAIOI 


Motorola 

LM101 


National 

LM101 1035 


RCA 

CA101 


Signetics 

LM101 


Silicon G 

SGI 01 

ADI 08 

AMD 

LM108 


Fairchild 

pAIOS 


Manufacturer 

Device 
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1C Master 
Device Page 

ADI 08 

Motorola 

LM108 


National 

LM108 1035 


Raytheon 

LM108 


RCA 

CA108 


Signetics 

LM108 


Silicon G 

SGI 08 

AD1 11 

Motorola 

LM111 


National 

LM111 


Raytheon 

LM111 


RCA 

CA111 


Signetics 

LM1 1 1 


Silicon G 

SG1 11 

AD201 

AMD 

LM201 


Fairchild 

mA201 


Motorola 

LM201 


National 

LM201 


RCA 

CA201 


Signetics 

LM201 


Silicon G 

SG201 

AD208 

AMD 

LM208 


Fairchild 

pA208 


National 

LM208 


Raytheon 

LM208 


RCA 

CA208 


Silicon G 

SG208 

AD211 

National 

LM211 


Raytheon 

LM211 


RCA 

CA211 


Signetics 

LM211 


Silicon G 

SG211 

AD2700 

Hybrid Sys. 

R675-4 



R675-7 

AD2701 

Hybrid Sys. 

R675-5 

R675-8 

AD2702 

Hybrid Sys. 

R675-3 

R675-6 

AD301 

AMD 

LM301 

1 

Fairchild 

jLtA301 


Motorola 

LM301 


National 

LM301 


Raytheon 

LM301 


RCA 

CA301 


Signebcs 

LM301 


Silicon G 

SG301 

AD308 

AMD 

LM308 


Fairchild 

pA308 


Motorola 

LM308 


National 

LM308 


Raytheon 

LM308 


RCA 

CA308 


Signebcs 

LM308 


Silicon G 

SG308 

ADSII 

Motorola 

LM311 


National 

LM311 


Raytheon 

LM311 


RCA 

CA311 


Signebcs 

LM311 


Silicon G 

SG31 1 

AD503 

National 

LH0042 

AD506 

Nabonal 

LH0022 

AD507 

Datel 

AM-462-2 687 


Harris 

HA-2620 980 

AD509 

Date! 

AM-452-2 687 


Harris 

HA-2520 972 

AD510 

PMI 

OP-07 

♦AD513 

National 

LH0042 

AD515 

Burr-Brown 3528 920 

♦AD516 

National 

LH0022 

AD532 

Burr-Brown 4214 921 

AD559 

Datel 

DAC-IC8BC 671 


Motorola 

MCI 408 



MC1508 

AD562 

Burr-Brown 

DAC862 


Harris 

HI562 


PMI 

SSS562 

AD562A/BCD Analogic 

MN562-AD-8CD 

AD562A/B1N 

Analogic 

MN562-AD-BIN 

AD562I/BCD 

Analogic 

MN562-ID-BCD 

A0562t/BIN 

Analogic 

MN562-ID-BIN 

A0562K/BCD Analogic 

MN562-KD-BCD 

AD562K/BIN 

Analogic 

MN562-ID-BIN 

AC)562S/BCD Analogic 

MN562-SD-BCD 

AD562S/BIN 

Analogic 

MN562-SD-BIN 

AD563 

Burr-Brown 

DAC863 

AD563J/BCD 

Analogic 

MN563-JD-8CD 

AD663J/BIN 

Analogic 

MN563-JD-BIN 
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AD563K/BIN 

Analogic 

MN563-KD-BIN 

A0563S/BC0 Analogic 

MN563-SD-BCD 

AD563S/BIN 

Analogic 

MN563-SD-BIN 

AD563T/BCD 

Analogic 

MN563-TD-BCD 

AD563T/BIN 

Analogic 

MN563-TD-BIN 

AD583 

Datel 

SHM-IC-1 685 


Harris 

HA-2425 1020 

AD741 

AMD 

741 


Fairchild 

HA741 


Motorola 

MCI 741 


National 

LM741 1035 


PMI 

SSS741 


Raytheon 

RM741 


RCA 

CA741 


Signetics 

;iA741 

AD7501 

Micro Power 

MP7501 

AD7502 

Micro Power 

MP7502 


RCA 

CD4052 

AD7503 

Micro Power 

MP7503 

AD7505 

Siliconix 

DG507 

AD7506 

Harris 

HI50€i 


Micro Power 

MP7506 


RCA 

CD4067 


Siliconix 

DG506 

AD7507 

Harris 

HI507 


Micro Power 

MP7507 


RCA 

CD4097 

AD7510 

Micro Power 

MP7510 


PMI 

SSS7510 

AD7511 

Micro Power 

MP751 1 


PMI 

SSS7511 

AD7512 

Micro Power 

MP7512 

AD7513 

Micro Power 

MP7513 


Siliconix 

DG200 

AD7516 

Fairchild 

F4016 


Micro Power 

MP7516 


Mitel 

SIL4016 


Motorola 

MC14016 


National 

CD4016 1076 


RCA 

CD4016 


Solitron 

CM4016 


SSS 

SCL4016 


Tl 

TP4016 

AD7519 

Mkxo Power 

MP7519 

AD7520 

. Datel 

DAC-HA10B 675 


Hybrid Sys. 

DAC331-10 

DAC331-8 


Intersil 

AD7520 


Micro Power 

MP7520 

AD7521 

Datel 

DAC-HA12B 675 


Hybrid Sys. 

DAC331-10 

DAC331-8 


Intersil 

AD7521 


Micro Power 

MP7521 

AD7522 

Micro Power 

MP7522 

AD7523 

Hybrid Sys. 

DAC331-8 


Micro Power 

MP7523 

AD7530 

Datel 

DAC-HA10B 675 


Hybrid Sys. 

DAC331-10 

DAC331-8 


Intersil 

AD7530 

AD7531 

Datel 

DAC-HA12B 675 


Hybrid Sys. 

DAC331-10 

DAC331-8 


Intersil 

AD7531 

AD7533 

Hybrid Sys. 

DAC331-10 

DAC331-8 

AD7541 

Hybrid Sys. 

DAC331-12 


Intersil 

ICL7541 


Micro Power 

MP7621 

AD7550 

Micro Power 

MP7550 

AD7570 

Micro Power 

MP7570 

DAC80 

Hybrid Sys. 

DAC335 


Beckman Instruments, Heiipot 
Division 


7521 

Hybrid Sys. 

DAC331-12 

7580 

Datel 

DAC-HZ12B 


Hybrid Sys. 

DAC335 

877-80 

Micro Net 

DAC85 

877-85 

Datel 

DAC-HZ12B 


Hybrid Sys. 

DAC335 


Micro Net 

DAC85 


♦ Discontinued 
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Manufacturer 

1 Replacement 

1C Master I 

Device 

' Source 

Device 

Page 

Burr-Brown Research 

ADC80 

Micro Net 

ADC80 


ADC82 

Hybrid Sys. 

ADC542 


ADC84 

Datel 

ADC-HZ12BGC 




669 1 


Hybrid Sys, 

ADC581 



Micro Net 

MNADC84 

MN5240 

1 

ADC85 

Datel 

ADC-HZ12BGZ 


Hybrid Sys. 

ADC581 



Micro Net 

ADC85 

MNADC85 

MN5240 


D AC 120 

AD 

DAC120 


DAC80 

AD 

DAC80 



Beckman 

7580 



Datel 

DAC-HZ12B 



Hybrid Sys. 

DAC335 



Micro Net 

DAC80 



National 

DAC1280 




1073,1074 

DAC85 

AD 

DAC80 



Beckman 

877-85 



Datel 

DAC-HZ12B 



Hybrid Sys. 

DAC335 



Micro Net 

DAC85 



National 

DAC1285 




1073,1074 

DACSS/CCDNational 

DAC1287 

1074 

MPC16S 

Datel 

MX-1606 

683 


Harris 

HI506A 


MPC4D 

Datel 

MXD-409 

683 


Harris 

HI509A 


MPC8D 

Date! 

MXD-807 

683 


Harris 

HI507A 


MPC8S 

Datel 

MX-S08 

683 


Harris 

HI508A 


SHC23 

National 

LH0023 

1073 

SHC298AM 

Datel 

SHM-LM-2 

685 

3503 

AD 

AD540 


3505 

Datel 

AM-450-2 

687 


Harris 

HA-2505 

966 

3506 

Datel 

AM-460-2 

687 


Harris 

HA-2605 

976 

3507 

AD 

AD509 



Datel 

AM-452-2 

687 


Harris 

HA-2525 

972 

3508 

AD 

AD507 



Datel 

AM-462-2 

687 


Harris 

HA-2625 

980 

3528 

AD 

AD515 


3542 

AD 

AD3542 


4201 

AD 

AD530 


4205 

AD 

AD532 


4213 

AD 

AD532 


Cherry Semiconductor 

CS555 

Exar 

XR555 


Data Devices Corporation 

j ADH-030 

HyComp , 

DA4000 


Datel Systems 

ADC-EKIOB Teledyne S 

8701 


ADC-EK1 2B Teledvne S 

8702 


ADC-EK12D Teledyne S 

8750 


ADC-EK8B 

Teledyne S 

8700 


ADC-ETlOB Teledyne S 

8704 


ADC-ET12B Teledyne S 

8705 


ADC-ET8B 

Teledyne S 

8703 


ADC-HX12B Hybrid Sys. 

ADC581 



Micro Net 

MNADC84 

MNADC85 


ADC-HZ12 

Micro Net 

MN5240 


1 ADC-HZ12B Burr-Brown ADC85 

658 

1 

Hyonc bys. 



j 

Micro Net 

MNAPC84 

MNADC85 



Manufacturer 

Device 

1 Replacement 
'Source 

1C Master 
Device Page 

AM-405-2 

Harris 

HA-205S 

960 

AM-406-2 

Harris 

HA-2065 

962 

AM-450-2 

Burr-Brown 

3505 



Harris 

HA-250S 

966 

AM-452-2 

AD 

AD509 



Burr-Brown 

3507 



Harris 

HA-2525 

972 


Teledyne P 

TP1322 


AM-460-2 

Burr-Brown 

3506 



Harris 

HA-2605 

976 

AM-462-2 

AD 

AD507 



Burr-Brown 

3508 



Harris 

HA-2625 

960 


Teledyne P 

TP1321 


AM-464-2 

Harris 

HA-2645 

984 

AM-490-2 

Harris 

HA-2905 

AAC 

990 

AM-500 

Teledvne P 

TP 1430 


DAC-HA10B Hybrid Sys. 

DAC331-10 


DAC-HA12B Hybrid Sys, 

DAC331-12 


DAC-HZ12B Beckman 

7380 



Burr-Brown DAC80 

658 


Hybrid Sys. 

DAC335 



Micro Net 

DAC80 




DAC85 


DAC-HZ12BM 

Beckman 

877-85 



Burr-Brown DAC85 

658 


Micro Net 

DAC85 


DAC-IC10 

Motorola 

MC3410 


MX-1606 

Harris 

HI506A 


MX-808 

Harris 

HI508A 


MXD-409 

Harris 

HI509A 


MXD-807 

Harris 

HI507A 


SHM-IC-1 

AD 

AD583 



Harris 

HA-2425 

1020 


Teledyne P 

TP4856 


VFQ-1 

Teiedyne S 

9400 


Bionics Inc. 

DI250 

Cherry 

CS250 


DI260 

Cherry 

CS260 


DI502 

Sprague 

UDN-6144 


DI507 

Sprague 

UDN-6164 


DI512 

Sprague 

UDN-6184 


t 

1 Electronic Arrays 

EA2101 

Fairchild 

3538 


EA2107 

Fujitsu 

MB8107 


EA2308 

Tl 

TMS4700 


EA2316A 

AMI 

S6831A 




1215,1806 

EA2316E 

AMI 

S4216B 

1209 



S6831B 




1215,1806 

EA2708 

AMD 

2708 



Fairchild 

2708 

1282 


Fujitsu 

MB8518 



Intel 

2708 



Motorola 

MCM2708 



National 

MM2708 



Tl 

TMS2708 


♦EA3000 

AMI 

S8773 


♦EA3001 

AMI 

S8773 


♦EA3100 

AMI 

S8773 


•♦EA3101 

AMI 

S8773 


♦EA3132 

AMI 

S8773 


♦EA3300 

AMI 

S8772 


♦EA3307 

AMI 

S8772 


EA3800 

AMI 

S8773 


EA4000 

AMI 

S8771 



Cl 

RO3-5120 


EA4004 

AMI 

S8771 


EA4015 

AMI 

S8771 


EA4016 

AMI 

S8771 


EA4060 

Tl 

TMS4060 



Mostek 

Fujitsu 

AMI 

Synertek 

ivnosieR 

AMI 

Fairchild 


MK4096 

MB8107 

S6831C 

SY4600 

MIN^OUUU 

Si 998 

2102 


Manufacturer 1 Replacement 1C Master 

Device 'Source Device Page 

2316 

Rockwell 

R2316 


8316 

Fairchild 

3516E 


EMM Semi., Div. 

of Electronic 

Memories & Magnetics 


♦ 1217 

Cl 

RA3-1217 


♦ 1218 

Cl 

RA3-1218 


2114 

AMI 

S2114 

1196 


Fairchild 

2114 

1281 


Intel 

2114 



Rockwell 

R2114 


3539 

Fairchild 

3539 


4200 

NEC Micro ;xPD410 

1600 

4202 

NEC Micro jxPD410 

1600 

Exar Integrated Systems 

XR1310 

Motorola 

MC1310 



National 

LM1310 


XR1458 

Fairchild 

/iA1458 



Motorola 

MCI 458 



National 

LM1458 



Signetics 

MCI 458 



Silicon G 

SG1458 



Ti 

MCI 


XR146 

National 

LM146 

1035 

XR1488 

Fairchild 

pA1488 



Motorola 

MCI 488 



Signetics 

MCI 488 



Silicon G 

SGI 488 


XR1489A 

Fairchild 

>iA1489A 



Motorola 

MC1489A 



National 

DS1489A 



Signetics 

MCI 489 A 



Silicon G 

SGI 489 


XR1524 

Silicon G 

SGI 524 

1128 


Tl 

SGI 524 


XR1558 

Fairchild 

;iA1558 



Motorola 

MCI 558 



National 

LM1558 



Signetics 

MC1558 



Silicon G 

SGI 558 



Tl 

MC1558 


XR1800 

National 

LM1800 


XR2003 

Signetics 

NE5503 




ULN2CI03 



Silicon G 

SG2003 


XR2201 

Fairchild 

9665 



SGS 

L201 



Signetics 

NE5501 




ULN2001 



Silicon G 

SG2001 



Sprague 

ULN-2CK)1 




ULS-2201 



Tl 

ULN2001 


XR2202 

Fairchild 

9666 



Motorola 

ULN2002 



SGS 

L202 



Signetics 

NE5502 




ULN2002 



Silicon G 

SG2002 



Sprague 

ULN-2002 




ULS-2002 



Tl 

ULN2002 


XR2203 

Fairchild 

9667 



Motorola 

ULN2003 



SGS 

L203 



Silicon G 

SG2003 



Sprague 

ULN-2003 




ULS-2003 



Tl 

ULN2003 


XR2204 

Fairchild 

9668 



Motorola 

ULN2004 



Signetics 

NE5504 




ULN2004 



Sprague 

ULN-2004 




ULS-2004 



Tl 

ULN2004 


XR2207 

Raytheon 

XR2207 


XR2211 

Raytheon 

XR221 1 



niu 





7240 


I 

Intersil 

8240 



I Repiacement 1C Master 

'Source Device Page 


XR246 

National 

LM246 


XR2524 

Tl 

SG2524 


XR2567 

Raytheon 

XR2567 


XR3403 

Fairchild 

p,A3403 



Motorola 

MC3403 



Raytheon 

RC3403 


XR346 

National 

LM346 


XR3503 

Motorola 

MC3503 



Raytheon 

RM3503 



Silicon G 

SG3S03 

1128 

XR3524 

Silicon G 

SG3524 

1128 


Tl 

SG3524 


XR4136 

Fairchild 

jiA4136 



PMI 

PM4136 



Raytheon 

RC4136 



Silicon 6 

SG4136 



Tl 

RC4136 


XR4151 

Raytheon 

RC4151 

RM4151 

RV4151 

1094 

XR4152 

Raytheon 

RM4152 

RV4152 

SL758 


XR4156 

Raytheon 

RC4156 

RM4156 

RV4156 

1110 

XR4157 

Raytheon 

RC4151 

1094 

XR4194 

Raytheon 

RC4194 



Silicon G 

SG4194 


XR4195 

Raytheon 

RC4195 


XR4212 

Harris 

HA-4741 



Motorola 

MC4741 


XR455e 

Fairchild 

HA4558 



Motorola 

MC4558 

RC4558 



Raytheon 

RC4558 



Tl 

RC4558 


XR4734 

Raytheon 

RC4739 


XR4741 

Harris 

HA-4741 



Motorola 

MC4741 



Raytheon 

HA4741 


XR555 

Cherry ' 

CS555 



Fairchild 

HA555 



Motorola 

MCI 455 



National 

LM555 



Signetics 

NE555 



Silicon G 

SG555 



Tl 

NE555 


XR556 

Fairchild 

pA556 



Motorola 

MC3456 



National 

LM556 



Raytheon 

RC556 



Silicon G 

SG556 


XR567 

National 

LM567 



Signetics 

NE567 


XR742 

Fairchild 

)jA742 


XR8038 

Intersil 

8038 


Fairchild 

pAF155 

AMD 

LF155 



Intersil 

LF155 



Motorola 

LF155 



National 

LF15S 

1035 


PMI 

PMI 55 



Raytheon 

LF155 



Signetics 

LF155 



Tl 

LF155 


pAF156 

AMD 

LF156 



Intersil 

LF156 



Motorola 

LF156 



National 

LF156 

1035 


PMI 

PMI 56 



Raytheon 

LF156 



Signetics 

LF156 



Tl 

LF156 


pAF157 

AMD 

LF157 



Intersil 

LF157 



Motorola 

LF157 



National 

UF157 

1035 


PMI 

PM 157 



Raytheon 

LF157 




t-f iwr 



Tl 

LF157 


pAF255 

AMD 

LF255 



♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


Mamitaetanr I Replacament 
Davicc Isourct 0«vic« 


Fairchild (confd) 


Intersil 

Motorola 

National 

PMI 

Raytheon 

Signetics 

Tl 

AMO 

Intersil 

Motorola 

National 

PMI 

Raytheon 

Signetics 

Tl 

AMD 

Intersil 

Motorola 

National 

PMI 

Raytheon 

Signetics 

Tl 

AMO 

Intersil 

Motorola 

National 

PMI 

Raytheon 

Signetics 

Tl 

AMD 

Intersil 

Motorola 

National 

PMI 

Raytheon 

Signebcs 

Tl 

AMO 

Intersil 

Motorola 

National 

PMI 

Raytheon 

Signetics 

Tl 

Oatel 

AD 

Datel 

Motorola 


AMO 

Intersil 

Motorola 

National 

RCA 

Signetics 

Silicon G 

Tl 

AMO 

Intersil 

Motorola 

National 

Silicon G 

Motorola 

National 

Rayttteon 

SiNcon G 

Tl 

AMO 

IntersM 

Motorola 

National 

Raytheon 

Silicon G 

Tl 

AMD 

Intersil 

Motorola 


LF255 

LF255 

LF255 

PM255 

LF255 

LF255 

LF255 

LF256 

LF256 

LF256 

LF256 

PM256 

LF256 

LF256 

LF256 

LF257 

LF257 

LF257 

LF257 

PM257 

LF257 

LF257 

LF257 

LF355 

LF355 

LF355 

LF355 

PM355 

LF355 

LF355 

LF355 

LF356 

LF356 

LF356 

LF356 1035,1073 

PM356 

LF356 

LF356 

LF356 

LF357 

LF357 

LF357 

LF357 

PM357 

LF357 

LF357 

LF357 

DAC-08B 070 

A01408 

DAC-IC8B 671 

MCI 408 

MCI 508 

DAC-08 

SSS1408 

SSS1508 

LM101 


Manufacturer 

Device 

I Repiacenient 
Isotvce 

1C Master 
Devica Page 

Manufacturer 

Device 

1 Repiacement 
I'Source 

1C Master 
Device Page 

MMWfacturer 

Device 

I Replacement 
rsource 

ICMaeter 
Device Page 

P.A107 

RCA 

CA107 


nA202 

Silicon G 

SG202 

HA305 

Silicon G 

SG305 


Silicon G 

SGI 07 


;iA204 

Motorola 

LM204 


Tl 

LM305 


Tl 

LM107 



Silicon G 

SG204 

|itA3054 

Motorola 

CA3054 

fLAIOS 

AMD 

LM108 



Tl 

LM204 


RCA 

CA3054 


Intersil 

LM108 


mA205 

Intersil 

LM205 


Silicon G 

SG3054 


Motorola 

LM108 



Motorola 

LM205 


Sprague 

ULN-2054 


National 

LM108 

1035 


National 

LM205 

fiA306 

National 

LM306 


PMI 

PM108 



Raytheon 

LM205 


Raytheon 

LM306 


Raytheon 

LM108 



Silicon G 

SG205 

pA3064 

Motorola 

MC1364 


RCA 

CA108 



Tl 

LM205 


National 

LM3064 


Signetics 

LM108 


HA207 

AMD 

LM207 


RCA 

CA3064 


Silicon G 

SG108 



Intersil 

LM207 


Sprague 

ULN-2264 

pA109 

Motorola 

LM109 



Motorola 

LM207 

mA3065 

Motorola 

MCI 358 


National 

LM109 



National 

LM207 


National 

LM3065 


Raytheon 

LM109 



Raytheon 

LM207 


RCA 

CA3065 


Signetics 

LM109 



RCA 

CA207 


Sanyo 

LAI 365 


Silicon G 

SG109 



Signetics 

LM207 


Sprague 

ULN-2165 ' 


Tl 

LM109 



Silicon G 

SG207 

♦nA3066 

RCA 

CA3066 

( 11 AIIO 

AMO 

LM110 



Tl 

LM207 

♦fiA3067 

RCA 

CA3067 


Intersil 

LM110 


liA20e 

AMD 

LM208 

pA307 

AMD 

LM307 


Motorola 

LM110 



Intersil 

LM208 


Intersil 

LM307 


National 

LM110 



Motorola 

LM208 


Motorola 

LM307 


PMI 

BUF-01 



National 

LM2O0 


National 

LM307 



BUF-02 



PMI 

PM208 


Raytheon 

LM307 


Silicon G 

SG110 



Raytheon 

LM208 


RCA 

CA307 

jiAltl 

AMD 

LM111 



RCA 

CA208 


Signetics 

LM307 


Intersil 

LM111 



Signetics 

LM2CI8 


Silicon G 

SG307 


Raytheon 

LM111 



Silicon G 

SG208 


Tl 

LM307 


RCA 

CA111 


^A209 

Motorola 

LM209 

HA3075 

Motorola 

MCI 375 


Signetics 

LM111 



National 

LM209 


RCA 

CA3075 


Silicon G 

SG111 



Raytheon 

LM209 


Sprague 

ULN-2129 


Tl 

LM111 



Signetics 

LM209 

HA3076 

RCA 

CA3076 

mA1312 

Motorola 

MC1312 



Silicon G 

SG209 

^A308 

AMD 

LM308 

( 1 AI 39 

AMD 

LM139 



Tl 

LM209 


Intersil 

LM306 


RCA 

CA139 


HA210 

Intersil 

LM210 


Motorola 

LM308 


Silicon G 

SG139 



Motorola 

MLM210 


National 

LM308 


Tl 

LM139 



Silicon G 

SG210 


NEC America fiPC156A 

ttA13gi 

Motorola 

MCI 391 


ftA211 

Intersil 

LM211 


PMI 

PM306 


RCA 

CA1391 



Natkmat 

LM211 


Raytheon 

LM^ 

rtA1394 

Motorola 

MCI 394 



Raytheon 

LM211 


RCA 

CA308 


RCA 

CA1394 



RCA 

CA211 


Signetics 

LM308 

/iA1458 

AMD 

1458 



Signetics 

LM21 1 


Silicon G 

SG308 


Exar 

XR1458 



Silicon G 

SG211 

fiA3081 

RCA 

CA3018 


Harris 

HA-2655 

986 


Tl 

LM21 1 


Silicon G 

SG3081 


Motorola 

MC1458 


)xA2136 

Motorola 

MCI 352 

mA3086 

Motorola 

MC3386 


National 

LM1458 


^tA2240 

Exar 

XR2240 


RCA 

CA3086 


NEC America itPC1458 



Tl 

J.IA2240 


Silicon G 

SG3886 


Raytheon 

RC1458 


HA301 

AMD 

LM301 


Sprague 

SLN-2086 


RCA 

CA1458 



Intersil 

LM301 

^A3089 

RCA 

CA30e9 


Signetics 

MC1458 



Motorola 

LM301 


Siliconix 

CA3089 


Silicon G 

SGI 458 



National 

LM301 


Sprague 

ULN-2289 


Tl 

MC1458 



Raytheon 

LM301 

JL1A309 

Motorola 

LM309 

mA1488 

Exar 

XR1488 



RCA 

CA301 


Signetics 

LM309 


Signetics 

MCI 488 



Signetics 

LM301 


Silicon G 

SG309 


Silicon G 

SGI 488 



Silicon G 

SG301 


Tl 

LM309 


Tl 

SN75188 



Tl 

LM301 

fiA310 

AMD 

LM310 

>iA1489 

Signetics 

MCI 489 


J1A301A 

NEC America fiPC157 


Intersil 

LM310 


Silicon G 

SGI 489 




pPC301A 


Motorola 

LM310 


Tl 

SN85ie9 


^A3018 

RCA 

CA3018 


PMI 

BUF-01 

/1A1489A 

Exar 

XR1489A 


HA3019 

RCA 

CA3019 



BUF-02 


Signetics 

MC1489A 


)iA302 

AMD 

LM302 


Silicon G 

SG310 


Silicon G 

SG1489A 



Intersil 

LM302 

/[iA311 

AMD 

LM311 


Tl 

SN75189A 



Motorola 

LM310 


Intersil 

LM311 

)xA155 

Motorola 

LF155 



Silicon G 

SG302 


Motorola 

LM311 

HA1558 

AMD 

1558 ' 


;iA3026 

RCA 

CA3026 


NEC America pPC31 1 


Exar 

XR1558 


riA3036 

RCA 

CA3036 


Raytheon 

LM311 


Harris 

HA-2650 

986 

HA3039 

RCA 

CA3039i 


RCA 

CA311 


Motorola 

MCI 558 


^A304 

Motorola 

LM304 


Signetics 

LM311 


National 

LM15S8 



Natiorral 

LM304 


Silicon G 

SG311 


Raytheon 

RM1558 



NEC America fiPC142 


Tl 

LM311 


RCA 

CA1558 



■Raytheon 

LM304 

jiA318 

NEC America p.PC159A 


Signetics 

MC1558 



Silicon G 

SG304 

mA3301 

Motorola 

MC3301 


Silicon G 

SG1558 



Tl 

LM304 

HA3302 

Motorola 

MC3302 


Tl 

MCI 558 


^045 

RCA 

CA3045 


Silicon G 

SG3302 

mA156 

Motorola 

LF156 



Silicon G 

SG3045 

IXA3303 

Motorola 

MC3303 

fiA157 

Motorola 

LF157 



Sprague 

ULS-2045 

liA339 

AMD 

LM339 

^01 

AMD 

LM201 


^A3046 

Motorola 

MC3346 


RCA 

CA339 


Intersil 

LM201 



RCA 

CA3046 


Silicon G 

SG339 


Motorola 

LM201 



Silicon G 

SG3046 

fiA3401 

Motorola 

MC3401 


National 

LM201 



Sprague 

ULN-2046 


RCA 

CA3401 


RCA 

CA201 


fiA305 

AMD 

LM305 

hA3403 

Exar 

XR3403 


Signetics 

LM201 



Intersil 

LM305 


Motorola 

MC3403 


Silicon G 

SG201 



Motorola 

LM305 


NEC America fiPC324 


n 

LM201 



National 

LM305 


Raytheon 

RC3403 

^A202 

IntersH 

LM202 



NEC America pPC141 

frA3503 

Exar 

XR3503 


Motorola 

LM210 



Raytheon 

LM305 


Motorola 

MC3503 


♦ Wscontinued 
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1C MASTER 


Manufacturer 
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1 Replacement 
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IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
'Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
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IC Master 
Device Page 

Manufacturer 

Device 

iReplacemant 

Isource 

IC Master 
Device Page 

Fairchild (cont’d) 



HA725 

Raytheon 

RM725 


HA777 

T! 

tiA777 


J1A7805 

National 

LM7805 

1060 





pA732 

National 

LM1305 


fiA78G 

Signetics 

fiA78G 



NEC America 

^PC14305 






lxA733 

AMD 

733 


HA78L02 

Motorola 

MC78L02 



Plessey 

SL7805 


fiA3503 

Raytheon 

RM3503 



HitacW 

HA17733 


|uA78L05 

Motorola 

MC78L05 



Signetics 

mA7805 



Silicon G 

SG3S03 

1128 


Intersil 

HA733 



National 

LM78L05 

1060 


Silicon G 

SG7805 


HA376 

Tl 

LM376 



Motorola 

MCI 733 



NEC America 

pPC78L05 



Tl 

pA7805 


jiA376T 

NEC America 

/xrCoUb 



Ndiionai 

LM733 



Signetics 

pA/8L05 



Toshiba 

TA78005 


nA4136 

Exar 

XR4136 



Raytheon 

RC733 



Silicon G 

SG7805 


;iA7806 

Motorola 

MC7806 



Raytheon 

RC4136 




RM733 



Tl 

mA78L05 



National 

LM3«M 

1060 


Silicon G 

SG4136 



Signetics 

HA733 


fiA78L06 

Motorola 

MC78L06 




LM7806 

1060 


Tl 

RC4136 



Silicon G 

SG733 



National 

LM78L06 



Signetics 

J1A7806 


/iA4151 

Raytheon 

RC4151 

1094 


Tl 

pA733 



Silicon G 

SG7806 



Silicon G 

SG7806 


mA4558 

Exar 

XR4558 


nA739 

Exar 

XR4739 



Tl 

^A78L06 



Tl 

/iA7806 



Motorola 

MC4558 



Raytheon 

RC4739 


HA78L08 

Motorola 

MC78L08 


fiA7808 

Motorola 

MC7808 



NEC America pPC4558 



SGS 

TBA231 



NEC America 

pPC78L08 



National 

LM340-8 

1060 


Raytheon 

RC4558 


pA740 

Intersil 

mA740 



Silicon G 

SG7808 




LM7808 

1060 

/xAoSS 

AMD 

NE555 




LH0042 



Tl 

HA78L08 



NEC America pPC14308 



Exar 

XR555 



Signetics 

pA740 


pA78L09 

Tl 

HA78L09 



Signetics 

ftA7808 



Motorola 

MCI 455 


pA741 

AMD 

741 


fiA78L10 

Tl 

^iA78L10 



Silicon G 

SG7808 



Raytheon 

HC555 



Hitachi 

HA17741 


fiA78L12 

Motorola 

MC78L12 



Tl 

pA7808 



Signetics 

NE555 



Intersil 

741 



National 

LM78L12 


pA781 

RCA 

CA3071 



Silicon G 

SG555 



Motorola 

MC1741 



NEC America 

pPC78L12 



Sprague 

ULN-2127 



Tl 

NE555 



National 

LM741 

1035 


Signetics 

pA78L12 


pA7810 

Tl 

(iA7810 


nA555T 

NEC America jxPC1555 



NEC America 

JUPC151 



Silicon G 

SG7812 


pA7812 

Motorola 

MC7812 


)iA556 

AMD 

NE556 




pPC741 



Tl 

pA78L12 



National 

LM34D-12 

1060 


Exar 

XR556 



PMI 

OP-02 


HA78L15 

Motorola 

MC78L15 




LM7812 

1060 


Motorola 

MC3456 




PM741 



National 

LM78L15 



NEC America 

pPC14312 



naytheon 

RCSbb 




SSS741 



NEC America 

pPC78L15 



Signetics 

fjiA7812 



Signetics 

NE556 



Raytheon 

RC741 



Signetics 

pA78L15 



Silicon G 

SG7812 



Silicon G 

SG556 




RM741 



Silicon G 

SG7815 



Tl 

ftA7812 



Tl 

NE556 



RCA 

CA741 



Tl 

pA78L15 



Toshiba 

TA78012 


HA702 

Motorola 

MC1712 



Signetics 

ji.A741 


HA78L18 

Silicon G 

SG7818 


pA7815 

Motorola 

MC7815 



NEC America pPC51 



Silicon G 

SG741 


P.A78L20 

Tl 

pA78L20 



National 

□111340-16 

1060 



^PC51A 



Sprague 

ULN-2151 


fiA78U4 

Signetics 

^lA78L24 




LII7815 

1060 


Raytheon 

RC702 



Tl 

HA741 



Silicon G 

SG7824 



NECAmenca uPC14315 




RM702 



Toshiba 

TA7504 


pA78L26 

Motorola 

MC78L02 



Signetics 

HA7815 



Tl 

pA702 


HA742 

Exar 

XR742 




MC7802 



Silicon G 

SG7815 


HA703 

National 

LM703 


P.A746 

National 

LM746 



Signetics 

pA78L26 



Tl 

pA7815 


nA705 

Sprague 

ULN-2278 



RCA 

CA3072 



Tl 

pA78L02 



Toshiba 

TA78015 


fiA706 

SGS 

TBA641 



Sprague 

ULN-2114 


;iA78L62 

Signetics 

,iA78L06 


fiA7818 

Motorola 

MC7818 


HA709 

Motorola 

MCI 709 




ULN-2228 



Tl 

jiA78L06 



National 

□11340-18 

1060 


National 

LM709 

1035 

pA747 

AMD ' 

747 


fiA78MG 

Signetics 

pA78MG 




UI7818 

1060 


NEC America pPCSSA 



Hitachi 

HA17747 


fiA78M05 

Motorola 

MC78M05 



NEC America fiPC14318 



Raytheon 

RC709 



Motorola 

MCI 747 



National 

LM78M05 

1060 


Signetics 

/iA7818 




RM709 



National 

LM747 



NEC America 

P.PC78M05 



Silicon G 

SG7818 



Sigrtetics 

(iiA709 



NEC America >iPC251 



Signetics 

aA78M05 



n 

HA7818 



Tl 

fiA709 



PMI 

OP-04 



Silicon G 

SG7805 


pA7822 

Tl 

fiA7822 



Toshiba 

TA7502 




PM747 



Tl 

pA78MQ5 


fiA7824 

Motorola 

MC7824 


fiA710 

Motorola 

MC1710 




SSS747 


pA78M06 

Motorola 

MC78M06 



National 

□11340-24 

1060 


National 

LM710 



Raytheon 

RC747 



National 

LM78M06 

1060 



LM7824 

1060 


NEC America 

pPC71 




RM747 



Signetics 

HA78M06 



NEC America 

pPC14324 



Raytheon 

RC710 



RCA 

CA747 



Silicon G 

SG7806 



Signetics 

pA7824 




RM710 



Signetics 

pA747 



Tl 

pA78M06 



Silicon G 

SG7824 



Signetics 

HA710 



Silicon G 

SG747 


HA78M08 

Motorola 

MC78M08 



Tl 

(iA7824 



Silicon G 

SG710 



Tl 

P.A747 



National 

LM78M08 

1060 

♦/iA786 

SGS 

TAA630 



Tl 

hA710 


P.A748 

AMD 

748 



NEC America 

pPC78M08 


mA787 

RCA 

CA3126 


HA711 

Motorola 

MC1711 



Intersil 

748 



Signetics 

pA78M08 


pA7885 

Tl 

pA7885 



National 

LM711 



Motorola 

MCI 748 



Silicon G 

SG7808 


pA79G 

Signetics 

pA79G ‘ 



Raytheon 

RC711 



National 

LM101 

1035 


Tl 

)j.A78M08 


pA79MG 

Signetics 

pA79MG 




RM711 




LM201 


p.,A78M12 

Motorola 

MC78M12 


HA79M05 

National 

LM79M05 

1061 


Signetics 

hA711 




LM748 



National 

LM78M12 

1060 


Signetics 

pA79M05 



Silicon G 

SG711 



Plessey 

SL748 



NEC America 

;iPC78M12 



Silicon G 

SG7905 



Tl 

)xA711 



Raytheon 

RC748 



Signetics 

P.A78M12 



Tl 

pA79M05 


)iA714 

AD 

AD517 




RM748 



Silicon G 

SG7812 


/aA79M06 

National 

LM79M06 

1061 

/iA715 

AMD 

715 



RCA 

CA748 



Tl 

pA78M12 



Signetics 

pA79M06 


tiA720 

RCA 

CA3123 



Signetics 

;iA748 


fiA78M15 

Motorola 

MC78M15 



Tl 

^iA79M06 



Sprague 

ULN-2137 



Silicon G 

SG748 



National 

LM78M15 

1060 

pA79M08 

National 

LM79M08 

1061 

fiA723 

AMD 

723 



Tl 

lxA7A8 



NEC America 

pPC78M15 



Signetics 

]uA79M08 



Hitachi 

HA17723 


pA749 

Exar 

XR4739 



Signetics 

pA78M15 



Silicon G 

SG7908 



Intersil 

723 


|iiA751 

Hitachi 

HA17715 



Silicon G 

SG7815 



Tl 

MA79M08 



Motorola 

MCI 723 


pA753 

Sprague 

ULN-2209 



Tl 

fiA78M15 


pA79M12 

National 

LM79M12 

1061 


National 

LM723 


mA758 

Exar 

XR1800 


pA78M18 

Motorola 

MC78M18 



Signetics 

pA79M12 



Rsytt’iSon 

r> 

» »\// CO 




p.A75S 



Naitonai 

LMidMid 



Silicon va 

SG/yii? 




RM723 



RCA 

CA758 




I.M78M18 

1060 


Tl 

pA79M12 



RCA 

CA723 



Signetics 

/iA758 



Silicon G 

SG7818 


pA79M15 

National 

LM79M15 

1061 


SGS 

LI 23 



Sprague 

ULN-2244 


HA78M20 

Motorola 

MC78M20 



Signetics 

pA79M15 



Signetics 

/iA723 


HA760 

National 

LM160 



Plessey 

SL78M20 



Silicon G 

SG7915 



Silicon G 

SG723 


hA763 

National 

LM1496 



Tl 

pA78M20 



Tl 

^A79M15 



Tl 

pA723 


hA772 

PMI 

OP-25 


HA78M24 

Motorola 

MC78M24 


mA79M18 

National 

LM79M18 

1061 

HA7240 

Exar 

XR2240 


HA775 

Motorola 

LM139 



National 

LM78M24 

1060 

pA79M20 

Tl 

pA79M20 


mA725 

AMD 

725 



NEC America 

nPC339 



Signetics 

pA78M24 


)aA79M24 

National 

LM79M24 

1061 


NEC .America 

fiPC154 



Raytheon 

LM339 



Silicon G 

SG7824 



Signetics 

/iA79M24 




piPC1B4A 


.iA77R 

HArruR 

HA.979n 

don 


Tl 

MA7AM9d 



Tl 




PMI 

PM725 



Motorola 

MCI 776 


>iA780 

RCA 

CA3070 


|uA7902 

Motorola 

MC7902 




SSS725 


lxA777 

Intersil 

777 



Sprague 

ULN-2124 


fiA7905 

Motorola 

MC7905 



Raytheon 

RC725 



Silicon G 

SG777 


HA7805 

National 

LM340-5 

1060 


National 

LM7905 

1061 


♦ Discontinued 
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PairnhilH 


F10109 

NEC America p.PB10109 

FI 01 59 

Signetics 

10159 


F4002 

Mitel 

SIL4002 




Signetics 

10109 

F10160 

Hitachi 

HD10160 



Motorola 

MCI 4002 




F10110 

Hitachi 

HD10110 


Motorola 

MC10160 



National 

CD4002 

J1A7905 

Signetics 

;iA7905 



Motorola 

MC10110 


Signetics 

10160 



NEC America fxPD4002 


Silicon G 

SGI 20-5 



NEC America fiPBIOIIO 

FI 01 61 

Hitachi 

HD10161 



RCA 

CD4002 


Tl 

^A7905 



Signetics 

10110 


Motorola 

MC10161 



SGS 

HBF4002 

mA7906 

Motorola 

MC7906 


F10111 

Hitachi 

HD10111 


NEC America pPBIOiei 



Solitron 

CM4002 


National 

LM7906 

1061 


Motorola 

MCI 01 11 


Signetics 

10161 



SSS 

SCL4002 


Signetics 

HA7906 



National 

DM10111 

FI 01 62 

Hitachi 

HD10162 



Tl 

TP4002 


Tl 

^A7906 



NEC America pPBIQIII 


Motorola 

MC10162 



Toshiba 

TC4002 

fiA7908 

Motorola 

MC7908 



Signetics 

10111 


NEC America nPB10162 


F4006 

Motorola 

MCI 4006 


National 

0117908 

1061 

F10113 

Motorola 

MC10113 


Signetics 

10162 



National 

C04006 


Signetics 

fiA7908 



Signetics 

10113 

FI 01 64 

Hitachi 

HD10164 



NEC America ^PD4006 


Silicon G 

SG7908 


F10114 

Motorola 

MC10114 


Motorola 

MC10164 



RCA 

CD4006 


Tl 

/xA7908 



Signetics 

10114 


NEC America pPB10164 



Solitron 

CM4006 

HA7912 

Motorola 

MC7912 


F10115 

Motorola 

MC10115 


Signetics 

10164 



SSS 

SCL4006 


National 

LM7912 

1061 


National 

DM10115 


Tl 

SN10164 


F4007 

Mitel 

SIL4007 


Signetics 

fiA7912 



NEC America fiPB10115 

F10165 

Hitachi 

HD10165 



Motorola 

MCI 4007 


Silicon G 

SG120-12 



Signetics 

10115 


Motorola 

MC10165 



National 

CD4007 


Tl 

J1A7912 


F10116 

Hitachi 

HD10116 


Signetics 

10165 



RCA 

CD4007 

)nA7915 

Motorola 

MC7915 



Motorola 

MC10116 

F10166 

Motorola 

MCI 01 66 



SGS 

HBF4007 


National 

LM7915 

1061 


National 

DM10116 

FI 01 68 

Motorola 

MC10168 



Solitron 

CM4007 


Signetics 

/JUV7915 



Signetics 

10116 

FI 01 70 

Motorola 

MC10170 



SSS 

SCL4007 


Silicon G 

SGI 20-1 5 


F10117 

Hitachi 

HD10117 


Signetics 

10170 



Tl 

TP4007 


Tl 

fiA7915 



Motorola 

MC10117 

FI 01 71 

Motorola 

MC10171 



Toshiba 

TC4007 

/iA7918 

Motorola 

MC7918 



National 

DM10117 


Signetics 

10171 


F4008 

Motorola 

MCI 4008 


National 

LM7918 

1061 


NEC America uPBI 0117 

FI 01 72 

Motorola 

MC10172 



National 

CD4008 


Signetics 

nA79ie 



Signetics 

10117 


Signetics 

10172 



RCA 

C04008 


Tl 

piA7918 


F10118 

Hitachi 

HD10118 

FI 01 73 

Motorola 

MCI 01 73 



SGS 

HBF4008 

HA7924 

Motorola 

MC7924 



Motorola 

MCI 01 18 


Signetics 

10173 



Solitron 

CM4008 


National 

LM7924 

1061 


National 

DM10118 

FI 01 74 

HitacW 

HD10174 



SSS 

SCL4008 


Signetics 

HA7924 



NEC America pPBIOIIS 


Motorola 

MC10174 



Tl 

TP4008 


Tl 

'nA7924 



Signetics 

10118 


NEC America ^PB10174 



Toshiba 

TC4008 

♦(iA795 

Motorola 

MCI 495 


F10119 

Hitachi 

HD10119 


Signetics 

10174 


F40083 

RCA 

CD4008 



MC1595 



Motorpla 

MC10119 


Tl 

SN10174 


F40085 

Harris 

HD74C85 

/iA7952 

Tl 

HA7952 



National 

DM10119 

FI 01 75 

Hitachi 

HD10175 



National 

MM74C85 

jxA796 

Motorola 

MC1496 



Signetics 

10119 


Motorola 

MC10175 



RCA 

CD4063 



MCI 596 


F10121 

Hitachi 

HD10121 


Signetics 

10175 


F40089 

National 

MM74C89 


Signetics 

MCI 496 



Motorola 

MCI 01 21 

FI 01 76 

Motorola 

MCI 01 76 


F40097 

Harris 

HDeOC97 


SHicon G 

SGI 496 



National 

DM10121 


Signetics 

10176 



National 

MM80C97 



SGI 596 



Signetics 

10121 

FI 01 77 

Motorola 

MCI 01 77 


F40098 

National 

MM80C98 

fiA798 

Motorola 

MC3458 


FI 01 23 

Motorola 

MCI 01 23 

FI 01 79 

Hitachi 

HD10179 


F4011 

Mitel 

SIU011 



MC3558 



Signetics 

10123 


Motorola 

MCI 01 79 



Motorola 

MCI 4011 

mA8T13 

Tl 

SN55121 


FI 01 24 

Hitachi 

HD10124 


Signetics 

10179 



National 

CD4011 



SN75121 



Motorola 

MC10124 

FI 0180 

Hitachi 

HD10180 



NEC America fiPD4011 

HA8T14 

Tl 

SN55122 



National 

DM10124 


Motorola 

MCI 01 80 



RCA 

CD4011 



SN75122 



NEC America )jiPB10124 


NEC America jtPB10180 



SGS 

HBF401 1 

HA8T23 

Tl 

SN75123 



Signetics 

10124 


Signetics 

10180 



Solitron 

CM4011 

mA8T24 

Tl 

SN75124 


FI 01 25 

Hitachi 

HD10125 

FI 01 81 

Hitachi 

HD10181 



SSS 

SCU011 

9H55 

Tl 

SN74H55 



Motorola 

MCI 01 25 


Motorola 

MC10181 



Tl 

TP401 1 

FQ3724 

RCA 

CA3724 



Signetics 

10125 


NEC America p.PB10181 



Toshiba 

TC4011 

FQ3725 

RCA 

CA3725 


F10130 

Hitachi 

HD10130 


Signetics 

10181 


F4012 

Mitel 

SIL4012 

F10100 

Motorola 

MC10100 



Motorola 

MCI 01 30 

FI 01 86 

Motorola 

MC10186 



Motorola 

MC14012 


NEC America >iPB10100 



Signetics 

1010130 

FI 01 92 

Signetics 

10192 



National 

CD4012 


Signetics 

10100 


F10131 

Hitachi 

HD10131 

FI 021 2 

Motorola 

MCI 021 2 



NEC America pPD4012 

F10101 

Hitachi 

HD10101 



Motorola 

MCI 0131 

F10405 

Fujitsu 

MB7047 



RCA 

CD4012 


Motorola 

MCI 01 01 



NEC America /jiPB10131 


Tl 

SN10147 



SGS 

HBF4012 


NEC America /jiPBIOIOI 



Signetics 

10131 

FI 0410 

Fujitsu 

MBM10410 



Solitron 

CM4012 


Signetics 

10101 


FI 01 32 

Hitachi 

HD10132 


Hitachi 

HM2105 



SSS 

SCL4012 

F10102 

Hitachi 

HD10102 



Motorola 

MCI 01 32 



HM2106 



Tl 

TP4012 


Motorola 

MCI 01 02 



Signetics 

10132 


Tl 

SN10144 



Toshiba 

TC4012 


NEC America uPB10102 


FI 01 33 

Hitachi 

HD10133 

FI 041 4 

Fujitsu 

MB7042 


F4013 

Mitel 

SIL4013 


Signetics 

10102 



Motorola 

MCI 01 33 

FI 041 5 

Fujitsu 

MBM10415 



Motorola 

MCI 401 3 

F10103 

Motorola 

MC10103 



NEC America uPB10133 


Hitachi 

HM2110 



National 

CD4013 


NEC America )iPB10103 



Signetics 

10133 


Signetics 

10146 



NEC America ;iPD4013 


Signetics 

10103 


FI 01 34 

Hitachi 

HD10134 

FI 0470 

Fujtsu 

MB7078 



RCA 

CD4013 

F10104 

Hitachi 

HD10104 



Motorola 

MCI 01 34 

F16K 

AMO 

9016 



SGS 

HBF4013 


Motorola 

MC10104 



Signetics 

10134 


Fujitsu 

MB8116 



Solitron 

CM4013 


Signetics 

10104 


FI 01 35 

Motorola 

MCI 01 35 


Intel 

2116 



SSS 

SCL4013 

F10105 

Hitachi 

HD10105 



Signetics 

10135 


Intersil 

7116 



Tl 

TP4013 


Motorola 

MC10105 


FI 01 36 

Hitachi 

HD10136 


Mostek 

MK4116 



Toshiba 

TC4013 


Natiorral 

DM1010S 



Motorola 

MCI 01 36 


Motorola 

MCM4116 

1505 

F4014 

Mitel 

SIL4014 


NEC America fiPBIOIOS 



Signetics 

10136 


NEC Micro fiPD416 

1562 


Motorola 

MC14014 


Signetics 

10105 


FI 01 37 

Motorola 

MCI 01 37 


Signetics 

2690 

1676 


National 

CD4014 

FT0106 

Hitachi 

HD10106 



Signetics 

10137 


Tl 

TMS4116 



NEC America fiPD4014 


Motorola 

MC10106 


F10141 

Motorola 

MC10141 


Zilog 

Z6116 



RCA 

CD4014 


National 

DM10106 



Signetics 

10141 

F4001 

Mitel 

SIL4001 



SGS 

HBF4014 


NEC America ;iPB10106 


FI 01 44 

Signetics 

10144 


Motorola 

MCI 4001 



Solitron 

CM4014 


Signetics 

10106 


FI 01 45 

Hitachi 

HD10145 


National 

CD4001 



SSS 

SCL4014 

FI 01 07 

Hitachi 

HD10107 



Motorola 

MCI 01 45 


NEC America iiP04001 



Tl 

TP4014 


Motorola 

MC10107 



Signetics 

10145 


RCA 

CD4001 



Toshiba 

TC4014 


NEC America nPB10107 


FI 01 53 

Motorola 

MCI 01 53 


SGS 

HBF4001 


F4015 

Mitel 

SIL4015 


Signetics 

10107 


FI 01 58 

Motorola 

MCI 01 58 


Solitron 

CM4001 



Motorola 

MCI 401 5 

F10109 

Hitachi 

HD10109 



NEC America uPBIOISe 


SSS 

SCL4001 



National 

CD4015 


Motorola 

MC10109 



Signetics 

10158 


Tl 

TP4001 



NEC America /aPD4015 


National 

DM10109 


F10159 

Motorola 

MCI 01 59 


Toshiba 

TC4001 



RCA 

CD4015 j 


♦ Discxjntinued 
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Fairchild fcont’d^ 



F40192 

Harris 

HD54C192 

F4028 

NEC America 

pPD402a 

F4046 

Motorola 

MCI 4046 



\ ' t 





HD74C192 


RCA 

CD4028 


National 

CD4046 







National 

CD40192 


SGS 

HBF4028 


RCA 

CD4046 


F4015 

SGS 

HBF4015 




MM54C192 


Solitron 

CM4028 


Solitron 

CM4046 



Solitron 

CM4015 




MM74C192 


SSS 

SCL4028 


SSS 

SCL4046 



SSS 

SCL4015 



RCA 

CD40192 


Tl 

TP4028 

F4047 

RCA 

CD4047 



Tl 

TP4015 


Ff10193 

Harris 

HD54C133 


Toshiba 

TC4028 


SOfitfOi'i 

CM4047 



Toshiba 

TC4015 




HD74C193 

F4029 

Mitel 

SIL4029 


Tl 

TP4047 


F4016 

AD 

AD7516 



National 

CD40193 


National 

CD4029 


Toshiba 

TC4047 



Micro Power 

MP7516 




MM54C193 


NEC America 

pPD4029 

F4049 

Mitel 

SIL4049 



Mitel 

SIL4016 




MM74C193 


RCA 

CD4029 


Motorola 

MCI 4049 



Motorola 

MC14016 



RCA 

CD40193 


SGS 

HBF4029 


National 

CD4049 



National 

CO40t6 

1076 

F40194 

NEC America 

fiPD4194 


Solitron 

CM4029 


NEC America 

pPD4049 



RCA 

CD4016 



RCA 

CD40194 


SSS 

SCL4029 


RCA 

CD4049 



Solitron 

CM4016 


F40195 

National 

MM74C195 


Tl 

TP4029 


SGS 

HBF4049 



SSS 

SCL4016 


F4020 

Mitel 

SIL4020 


Toshiba 

TC4029 


Solitron 

CM4049 



Tl 

TPhOIS 



Motor oia 

MCI 4020 

F4030 

Mitel 

Sil4030 


SSS 

SCL4049 


F40160 

Flarris 

HD54C160 



National 

CD4020 


National 

CD4030 


Tl 

TP4049 




HD74C160 



NEC America pPD4020 


NEC America 

pPD4030 


Toshiba 

TC4049 



National 

CD40160 



RCA 

CD4020 


RCA 

CD4030 

F4050 

Mitel 

SIL4050 




MM54C160 



SGS 

HBF4020 



CD4070 


Motorola 

MCI 4050 




MM74C160 



Solitron 

CM4020 


SGS 

HBF4030 


National 

CD4050 



RCA 

CD40160 



SSS 

SCL4020 


Solitron 

CM4030 


NEC America 

pPD4050 



SSS 

SCL4160 



Tl 

TP4020 


SSS 

SCL4030 


RCA 

CD4050 



Tl 

TP4360 



Toshiba 

TC4020 


Tl 

TP4030 


SGS 

HBF4050 


F40161 

Harris 

HD54C161 


F4021 

Mitel 

SIL4021 


Toshiba 

TC4030 


Solitron 

CM4050 




HD74C161 



Motorola 

MCI 4021 

F4031 

National 

CD4031 


SSS 

SCL4050 



MoHqpjo! 




NtatiCnai 

CD4021 


RCA 

CD4031 


Tl 

TP4050 




MM54C161 



NEC America 

pPD4021 

F4034 

Motorola 

MC14034 


Toshiba 

TC4050 




MM74C161 



RCA 

CD4021 


National 

CD4034 

F4051 

Mitel 

SIL4051 



RCA 

CD40161 



Solitron 

CM4021 


RCA 

CD4034 


Motorola 

MCI 4051 



SSS 

SCL4161 



SSS 

SCL4021 


Solitron 

CM4034 


National 

CD4051 



Tl 

TP4361 



Tl 

TP4021 


SSS 

SCL4034 


NEC America 

pPD4051 


F40162 

Harris 

HD54C162 



Toshiba 

TC4021 


Toshiba 

TC4034 


RCA 

CD4051 




HD74C162 


F4022 

Mitel 

SIL4022 

F4035 

Mitel 

SIL4035 


Solitron 

CM4051 



National 

CD40162 



Motorola 

MCI 4022 


Motorola 

MCI 4035 


SSS 

SCL4051 




MM54C162 



National 

CD4022 


National 

CD4035 


Tl 

TP4051 




MM74C162 



RCA 

CD4022 


NEC America 

ftPD4035 


Toshiba 

TC4051 



RCA 

CD40162 



SGS 

HBF4022 


RCA 

CD4035 

F4052 

Mitel 

SIL4052 



SSS 

SCL4162 



Solitron 

CM4022 


SGS 

HBF4035 


Motorola 

MC 14052 



Tl 

TP4362 



SSS 

SCL4022 


Solitron 

CM4035 


National 

CD4052 


F40163 

Harris 

H054C163 



Tl 

TP4022 


SSS 

SCL4035 


NEC America 

pPD4052 




HD74C163 



Toshiba 

TC4022 


Tl 

TP4035 


RCA 

CD4052 



National 

CD40163 


F4023 

Mitel 

SIL4023 


TosNba 

TC4035 


Solitron 

CM4052 




MM54C163 



Motorola 

MCI 4023 

F4040 

Mitel 

SIL4040 


SSS 

SCL4052 




MM74C163 



Natiorral ' 

CD4023 


National 

CD4040 


Tl 

TP4052 



RCA 

CD40163 



NEC America 

pPD4023 


NEC America 

pPD4040 


Toshiba 

TC4052 



SSS 

SCU163 



RCA 

CD4023 


RCA 

C04040 

F4053 

Mitel 

SIL4053 



Tl 

TP4363 



SGS 

HBF4023 


Solitron 

CM4040 


Motorola 

MCI 4053 


F4017 

Mitel 

SIL4017 



Solitron 

CM4023 


SSS 

SCL4040 


National 

CO4053 



Motorola 

MCI 401 7 



SSS 

SCL4023 


Tl 

TP4040 


NEC America 

pPD4053 



National 

CD4017 



Tl 

TP4023 


Toshiba 

TC4040 


RCA 

CD4053 



NEC America 

pPD4017 



Toshiba 

TC4023 

F4041 

NMonal 

CD4041 


Solitron 

CM4053 



RCA 

CD4017 


F4024 

Mitel 

SIL4024 


RCA 

CD4041 


SSS 

SCL4053 



SGS 

HBF4017 



Motorola 

MCI 4024 


Solitron 

CM4041 


Toshiba 

TC4053 



Solitron 

CM4017 



National 

CD4024 


SSS 

CL4041 

F4066 

Mitel 

SIL4066 



SSS 

SCL4017 



NEC America 

pPD4024 



SCL4041 


Motorola 

MCI 4066 



Tl 

TP4017 



RCA 

CD4024 

F4042 

Mitel 

SIL4042 


National 

CO4066 

1076 


Toshiba 

TC4017 



SGS 

HBF4024 


Motorola 

MCI 4042 


NEC America 

pPD4066 


F40174 

Harris 

HD54C174 



Solitron 

CM4024 


National 

CO4042 


RCA 

CD4066 




HD74C174 



SSS 

SCL4024 


NEC America 

pPD4042 


SGS 

HBF4066 



National 

CD40174 



Tl 

TP4024 


RCA 

CD4042 


Signetics 

N4066 




MM54C174 



Toshiba 

TC4024 


SGS 

HBF4042 


Solitron 

CM4066 




MM74C174 


F4025 

Mitel 

SIL4025 


Solitron 

CM4042 


SSS 

SCL4066 



RCA 

CD40174 



Motorola 

MCI 4025 


SSS 

SCL4042 


Toshiba 

TC4066 


F401 75 

Harris 

HD54C175 



National 

CD4025 


Tl 

TP4042 

F4067 

RCA 

CD4067 




HD74C175 



NEC America 

pPD4025 


Toshiba 

TC4042 

F4068 

Mitel 

SiL4068 



National 

MM54C175 



RCA 

CD4025 

F4043 

Mitel 

SIL4043 


Motorola 

MC14068 




MM74C175 



SGS 

HBF4025 


Motorola 

MCI 4043 


NEC America 

pP04068 


F4018 

Mitel 

SIL4018 



Solitron 

CM4025 


National 

CD4043 


RCA 

CD4068 



National 

CD4018 



SSS 

SCL4025 


NEC America 

#tPD4043 


Solitron 

CM4068 



RCA 

CD4018 



Tl 

TP4025 


RCA 

CD4043 


SSS 

SCL4068 



.RG.S 

HREAQiB 



TacKiKo 






T! 




Solitron 

CM4018 


F4027 

Mitel 

S1L4027 


SSS 

SCL4043 


Toshiba 

TC4068 



SSS 

SCL4018 



Motorola 

MCI 4027 


Tl 

TP4043 

F4069 

Harris 

HD74C04 



Tl 

TP4018 



National 

CD4027 


Toshiba 

TC4043 


Mitel 

SIL4069 



Toshiba 

TC4018 



NEC America aPD4027 

F4044 

Mitel 

SIL4044 


Motorola 

MCI 4069 


F4019 

Mitel 

SIL4019 



RCA 

CD4027 


Motorola 

MCI 4044 


National 

CD4069 



National 

CD4019 



SGS 

HBF4027 


National 

CD4044 



MM74C04 



NEC America 

pPD4019 



Solitron 

CM4027 


NEC America 

pPD4044 


NEC America 

pPD4069 



RCA 

CD4019 



SSS 

SCL4027 


RCA 

CD4044 


RCA 

CD4069 



SGS 

HBF4019 



Tl 

TP4027 


Solitron 

CM4044 


Solitron 

CM4069 



Solitron 

CM4019 



Toshiba 

TC4027 


SSS 

SCL4044 


SSS 

SCL4069 



SSS 

SCL4019 


F4028 

Mitel 

SIU028 


Tl 

TP4044 


Tl 

TP4069 



Tl 

TP4019 



Motorola 

MCI 4028 


Toshiba 

TC4044 


Toshiba 

TC4069 



Toshiba 

TC4019 



National 

CD4028 

F4046 

Mitel 

SIL4046 

F4070 

Mitel 

SIL4070 



♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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F4104 

RCA 

CD40104 

F4528 

Toshiba 

TC4528 


1807 

Tl 

SN151907 

1 aiiviiiivi \vuiii u/ 



F4510 

Mitel 

SIL4510 

F4531 

Motorola 

MCI 4531 


1808 

Tl 

SN151808 






Motorola 

MC14510 


RCA 

CD40101 




SN151908 

F4070 

National 

CD4070 



National 

CD4510 


SSS 

SCL4531 


1810 

Tl 

SN151810 



MM74C86 



NEC America ;iPD4510 


Tl 

TP4531 




SN151910 


RCA 

CD4070 



RCA 

CD40192 

F4532 

Motorola 

MCI 4532 


1812 

Tl 

SN151812 


Solitron 

CM4070 




CD4510 


RCA 

CD4532 




SN151912 


SSS 

SCL4070 



SSS 

,SCL4510 


Toshiba 

TC4532 


2102 

NEC Micro jiiP02102 1591 

F4071 

Mitel 

SIL4071 



Toshiba 

TC4510 

F4539 

Motorola 

MCI 4539 



Signetics 

2102 


Motorola 

MC 14071 


F4511 

Mitel 

SIL451 1 


NEC America |iiPD4539 



Tl 

TMS4035 


National 

CD4071 



Motorola 

MC14511 


Toshiba 

TC4539 


2114 

AMI 

S2114 1196 


NEC America fiPD4071 



National 

CD4511 

F4553 

Motorola 

MCI 4553 



Fujitsu 

MB8114 


RCA 

CD4071 



NEC America nPD4511 

F4555 

Motorola 

MCI 4555 



Rockwell 

R2114 


Solitron 

CM4071 



RCA 

CD4511 1 


NEC America fiPD4555 


2136 

Motorola 

MCI 356 


SSS 

SCL4071 



Solitron 

CM451 1 


RCA 

CD4555 



Sprague 

ULN-2136 


Tl 

TP4071 



SSS 

SCL451 1 


SSS 

SCL4555 


2708 

Fujitsu 

MBSSIB 


Toshiba 

TC4071 



Tl 

TP451 1 

F4556 

Motorola 

MCI 4556 


2716 

Intel 

2716 

F4072 

Mitel 

SIL4072 


F4512 

Mitel 

SIL4512 


NEC America jiPD4556 


3257 

Gl 

RO5-2240S 


Motorola 

MCI 4072 



Motorola 

MCI 451 2 


RCA 

CD4556 



Mostek 

MK2302 


RCA 

CD4072 



National 

CD4512 


SSS 

SCL4556 


3260 

AMI 

S8564 


SSS , 

SCL4072 



NEC America nP04512 

F4557 

Motorola 

MCI 4557 


3341 

AMD 

3341 


Tl 

TP4072 



SSS 

SCL4512 


RCA 

CD4031 


3342 

Tl 

TMS3121 


Toshiba 

TC4072 



Tl 

TP4512 

F4581 

RCA 

CD40181 




TMS3417 

F4073 

Mitel 

StL4073 



Toshiba 

TC4512 


SSS 

SCL4581 


3347 

Tl 

TMS3120 


Motorola 

MC14073 


F4514 

Mitel 

SIL4514 

F4582 

Motorola 

MCI 4582 


3348 

Tl 

TMS3112 


National 

CD4073 



Motorola 

MC14514 


RCA 

CD40182 


3355 

Synertek 

SY2833 


NEC America fiPD4073 



National 

CD4514 


SSS 

SCU582 


3357 

Tl 

TMS3404 


RCA 

CD4073 



NEC America 

HPD4514 


Tl 

TP4582 


,34XXX 

Fairchild 

F4XXX 


Solitron 

CM4073 



RCA 

CD4514 

F4583 

Motorola 

MCI 4583 


3501 

National 

MM3501 


SSS 

SCU073 



Solitron 

CM4514 


RCA 

CD40100 


3507 

AMI 

S8773 


Tl 

TP4073 



SSS 

SCL4514 


Toshiba 

TC4583 


3512 

AMI 

S8773 


Toshiba 

TC4073 



Toshiba 

TC4514 

F4585 

RCA 

CD4063 


3513 

AMI 

S8773 

F4075 

Mitel 

SIL4075 


F4515 

Mitel 

SIL4515 


SSS 

SCL4585 


3514 

AMI 

S3514 


Motorola 

MCI 4075 



Motorola 

MC14515 

F4702 

Harris 

HD4702 




S8772 


National 

CD4075 



National 

CD4515 

F4703 

RCA 

CD40105 



Fairchild 

3515 


NEC America 

HPD4075 



NEC America ^PD4515 j 

F4710 

RCA 

CD4036 



Mostek 

MK2600 


RCA 

CD4075 



RCA 

CD4515 



CD4039 




MK2601 


SSS 

SCL4075 



SSS 

SCL4515 

F4720 

RCA 

CD40061 



National 

MM4233 


Tl 

TP4075 



Toshiba 

TC4515 



CD4061 




MM5233 


Toshiba 

TC4075 


F4516 

Mitel 

SIL4516 

F4731 

RCA 

CD4031 


3538 

NEC NNcfO fiPD2101 1586 

F4076 

Harris 

HD74C173 



Motorola 

MC14516 

F6800 

AMI 

S6800 1776,1780 

3539 

EMM/Setnl 

3539 1226 


Mitel 

SIL4076 



National 

CD4516 


Motorola 

MC6800 

2002 

3580 

AMI 

S8773 


Motorola 

MCI 4076 



NEC America ftPD4516 

F6802 

AMI 

S6802 

1785 

3705 

Siliconix 

SI3705 


National 

CD4076 



RCA 

CD40193 

F6810 

AMI 

S6B10 

1790 

3730 

Gl 

AY5r1013A 



MM74C173 




CD4516 

F6820 

AMI 

S6820 

1802 

3731 

AMI 

SI 757 


RCA 

CD4076 



SSS 

SCL4516 


Motorola 

MC6820 


3817 

AMI 

SI 998 


Solitron 

C;M4076 



Toshiba 

TC4516 

F6821 

AMI 

S6821 1798,1802 

3850 

Mostek 

MK3850 


SSS 

SCL4076 


F4518 

Mitel 

SIL4518 

F6840 

AMI 

S6840 

1813 

3851, 

Mostek 

MK3851 

F4077 

Mitel 

SIL4077 



Motorola 

MC14518 

F6846 

AMI 

S6846 

1817 

3852 

Mostek 

MK3852 


Motorola 

MCI 4077 



National 

CD4518 

F6850 

AMI 

S6850 

1818 

3854 

Mostek 

MK3854 


RCA 

CD4077 



NEC America 

HPD4518 

F6852 

AMI 

S6852 

1822 

3861 

Mostek 

MK3861 


Solitron 

CM4077 



RCA 

CD4518 

LM301 

Toshiba 

TA7506 


3870 

Mostek 

MK3870 


SSS 

SCL4077 



Solitron 

CM4518 ■ 

MC1412 

Silicon G 

SG2002 


4096 

EA 

EA4096 

F4078 

Mitel 

SIL4078 



SSS 

SCL4518 

MC1413 

Silicon G 

SG2003 



EMM/Semi 

RO3-4096 


Motorola 

MCI 4078 



Tl 

TP45ia 

MC5524 

Silicon G 

SG5524 



Fujitsu 

MB8227 


NEC America fiPD4078 



Toshiba 

TC4518 

MC5525 

Silicon G 

SG5525 



Intersil 

7005 


RCA 

CD4078 


F4519 

Motorola 

MC14519 

MC5528 

Silicon G 

SG5528 



Mostek 

MK4096 


Solitron 

CM4078 



National 

CD4519 

MC5529 

Silicon G 

SG5529 



NEC Micro 

hPD414 


SSS 

SCL4078 



NEC America p.PD4519 

MC55325 

Silicon G 

SG55325 



Rockwell 

1604 


Toshiba 

TC4078 



RCA 

CD4019 

MC5534 

Silicon G 

SG5534 



Tl 

TMS4027 

F4081 

Mitel 

SIL4081 



Tl 

TP4519 

MC7905.2 

Silicon G 

SG7905.2 


4721 B 

AMI 

S5101 1^ 


Motorola 

MCI 4081 


F4520 

Mitel 

SIL4520 

MC7908 

Silicon G 

SG7908 


4736B 

AMI 

S6S08 1207 


National 

CD4081 



Motorola 

MCI 4520 

M4027 

Fujitsu 

MB8227 


54H00 

Motorola 

MC54H00 


NEC America )xPD4081 



National 

CD4520 


Intersil 

MK4027 



National 

DM54H00 


RCA 

CD4081 



NEC America /iPD4520 I 


Mostek 

MK4027 



Raytheon 

54H00 


Solitron 

CM4081 



RCA . 

CD4520 


Motorola 

MCM40Z7 

1522 


Signetics 

54H00 


SSS 

SCL4081 



Solitron 

CM4520 


Slgnotlcs 

4027 

1677 


Tl 

SN54H00 


Tl 

TP4081 



SSS 

SCL4520 


Tl 

TMS4027 


54H01 

Motorola 

MC54H01 


Toshiba 

TC4081 



Tl 

TP4520 

SH3002 

Siliconix 

SI3002 



National 

DM54H01 

F4082 

Mitel 

SIL4082 



Toshiba 

TC4520 

SN54LS126 Raytheon 

54LS126 



Raytheon 

54H01 


Motorola 

MCI 4082 


F4522 

Motorola 

MCI 4522 


Signetics 

54LS126 



Signetics 

54H01 


NEC America nPD4082 



National 

CD4522 


Tl 

SN54LS126 



Tl 

SN54H01 


RCA 

CD4082 



RCA 

CD4018 

TBA810 

RCA 

CA810 


54H04 

Motorola 

MC54H04 


SSS 

SCL4082 



SSS 

SCL4522 

♦102 

Motorola 

MC54H102 



National 

DM54H04 


Tl 

TP4082 



Tl 

TP4522 

11C05 

Plessey 

SP8610 



Raytheon 

54H04 


Toshiba 

TC4082 


F4526 

Motorola 

MCI 4526 

11C90 

Plessey 

SP8680 



Signetics 

54H04 

F4085 

RCA 

CD4085 



SSS 

SCL4526 

1103 

AMI 

S1103A 



Tl 

SN54H04 

F4086 

RCA 

CD4086 



Tl 

TP4526 

1800 

Tl 

SN151800 


54H05 

Motorola 

MC54H05 

F4093 

Motorola 

MCI 4093 


F4527 

RCA 

CD4527 



SN151900 



National 

DM54H05 


National 

CD4093 



SSS 

SCL4527 

1802 

Tl 

SN151802 



Raytheon 

54H05 


NEC America /rPD4093 


F4528 

Motorola 

MC14528 



SN151902 



Signetics 

54H05 


RCA 

CD4093 



National 

CD4528 

1805 

Tl 

SN151805 



Tl 

SN54H05 

F4097 

RCA 

CD4097 



NEC America uPD4528 



SN151905 


54H08 

Motorola 

MC54H08 

F4099 

National 

CD4099 



RCA 

CD4098 

1806 

Tl 

SN1 51806 



National 

DM54H08 


NEC America 

fiPD4099 




CD4528 



SN151906 



Signetics 

54H08 


RCA 

CD4099 



SSS 

SCL4528 

1807 

Tl 

SN151807 


54H10 

Motorola 

MC54H10 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Fflirnhilri 


54H62 

Motorola 

MC54H62 

54LS1 1 

National 

DM54LS11 

54LS157 

AMD 

SN54LS157 




National 

DM54H62 


Raytheon 

54LS1 1 


Mdtorola 

SN54LS157 





Signetics 

54H62 


Signetics 

54LS11 


National 

DM54LS157 

54H10 

National 

DM54H10 


Tl 

SN54H62 


Tl 

SN54LS11 


Raytheon 

54LS157 


Raytheon 

54H10 

54H71 

Motorola 

MC54H71 

54LS112 

Motorola 

SN54LS112A 


Signetics 

54LS157 


Signetics 

54H10 


National 

DM54H71 


National 

DM54LS112 


Tl 

SN54LS157 


Tl 

SN54H10 


oiQricftiOS 

54H71 


Raytheon 

54LS1 12 

&4Lb1t>B 

Motorola 

SNbALSiba 

54H101 

Motorola 

MC54H101 


Tl 

SN54H71 


Signetics 

54LST12 


National 

DM54LS158 


Signetics 

54H101 

54H72 

Fairchild 

54H73 


Tl 

SN54LS112 


Raytheon 

54LS158 


Tl 

SN54H101 


Motorola 

MC54H72 

54LS113 

Motorola 

SN54LS113A 


Signetics 

54LS158 

54H102 

Motorola 

MC54H102 


National 

DM54H72 


National 

DM54LS113 


Tl 

SN54LS158 


Signetics 

54H102 


Signetics 

54H72 


Raytheon 

54LS113 

54LS160 

AMD 

SN54LS160 


Tl 

SN54H102 


Tl 

SN54H72 


Signetics 

54LS113 


Motorola 

SN54LS160A 

54H103 

National 

DM54H103 

54H73 

Fairchild 

54H72 


Tl 

SN54LS113 


National 

DM54LS160 


Signetics 

54H103 


Motorola 

MC54H73 

54LS114 

Motorola 

SN54LS114A 


Raytheon 

54LS160 


Tl 

SN54H103 


National 

DM54H72 


National 

DM54LS114 


Tl 

SN54LS160A 

54H10S 

National 

DM54H106 



DM64H73 


Raytheon 

54LS114 

54LS161 

AMD 

SN54LS161 


Signetics 

54H106 


Signetics 

54H72 


Signetics 

54LS114 


Motorola 

SN54LS161 


Tl 

SN54H106 



54H73 


Tl 

SN54LS114A 


National 

DM54LS161 

54H108 

Motorola 

MC54H108 


Tl 

SN54H72 

54LS12 

Motorola 

SN54LS12 


Raytheon 

54LS161 


National 

DM54H108 



SN54H73 


National 

DM54LS12 


Signetics 

54LS161A 


Signetics 

54H108 

54H74 

Motorola 

MC54H74 


Raytheon 

54LS12 


Tl 

SN54LS161A 


Tl 

SN54H108 


National 

DM54H74 


Signetics 

54LS12 

54LS162 

AMD 

SN54LS162 

54H11 

Motorola 

MC54H1 1 


Raytheon 

54H74 


Tl 

SN54LS12 


Motorola 

SN54LS162A 


National 

DM54H1 1 


Signetics 

54H74 

54LS125 

National 

DM54LS125 


National 

DM54LS162 


Raytheon 

54H11 


Tl 

SN54H74 


Raytheon 

54LS125 


Raytheon 

54LS162 


Signetics 

54H11 

54H76 

National 

DM54H76 


Signetics 

54LS125 


Tl 

SN54LS162A 


Tl 

3iN54H1 1 



54H76 


Ti 

5N54L5i25 

54L5163 

AMU 

SN54LS163 

54H15 

Raytheon 

54H15 


Tl 

SN54H76 

54LS126 

Motorola 

SN54LS126 


Motorola 

SN54LS163A 


Tl 

SN54H15 

54H78 

National 

DM54H78 


National 

DM54LS126 


National 

DM54LS163 

54H183 

Tl 

SN54H183 


Tl 

SN54H78 

54LS132 

Motorola 

SN54LS132 


Raytheon 

54LS163 

54H20 

Motorola 

MC54H20 

54LS00 

Motorola 

SN54LS00 


National 

DM54LS132 


Signetics 

54LS163A 


National 

DM54H20 


National 

DM54LS00 


Raytheon 

54LS132 


Tl 

SN54LS163A 


Raytheon 

54H20 


Raytheon 

54LS00 


Signetics 

54LS132 

54LS164 

AMD 

SN54LS164 


Signetics 

54H20 


Signetics 

54LS00 


Tl 

SN54LS132 


Motorola 

SN54LS164A 


Tl 

SN54H20 


Tl 

SN54LSOO 

54LS133 

Motorola 

SN54LS133 


National 

DM54LS164 

54H21 

Motorola 

MC54H21 

54LS01 

National 

DM54LS01 

54LS136 

Motorola 

SN54LS136 


Raytheon 

54LS164 


National 

DM54H21 


Raytheon 

54LS01 


Raytheon 

54LS136 


Signetics 

54LS164 


Signetics 

54H21 


Signetics 

54LS01 


Signetics 

54LS136 


Tl 

SN54LS164A 


Ti 

SN54H21 


Tl 

SN54LS01 


Tl 

SN54LS136 

54LS165 

Tl 

SN54LS165 

54H22 

Motorola 

MC54H22 

54LS02 

Mcftorola 

SN54LS02 

54LS138 

Motorola 

SN54LS138 

54LS168 

AMD 

SN54LS168 


National 

DM54H22 


National 

DM54LS02 


National 

DM54LS138 


National 

DM54LS168 


Raytheon 

54H22 


Raytheon 

54LS02 


Raytheon 

54LS138 


Tl 

SN54LS168 


Signetics 

54H22 


Signetics 

54LS02 


Signetics 

54LS138 

54LS169 

AMD 

SN54LS169 


T! 

SN54H22 


Tl 

SN54LS02 


Tl 

SN54LS138 


National 

DM54LS169 

54H30 

Motorola 

MC54H30 

54LS03 

Motorola 

SN54LS03 

54LSt39 

AMD 

SN54LS139 


Tl 

SN54LS169 


National 

DM54H30 


National 

DM54LS03 


Motorola 

SN54LS139 

54LS170 

AMD 

AM54LS170 


Signetics 

54H30 


Raytheon 

54LS03 


National 

DM54LS139 


Motorola 

SN54LS170 


Tl 

SN54H30 


Signetics 

54LS03 


Raytheon 

54LS139 


National 

DM54LS170 

54H40 

Motorola 

MC54H40 


Tl 

SN54LS03 


Signetics 

74LS139 


Raytheon 

54LS170 


National 

DM54H40 

54LS04 

Motorola 

SN54LS04 


Tl 

SN54LS139 


Signetics 

54LS170 


Raytheon 

54H40 


National 

DM54LS04 

54LS14 

Motorola 

SN54LS14 


Tl 

SN54LS170 


Signetics 

54H40 


Raytheon 

54LS04 


National 

DM54LS14 

54LS173 

National 

DM54LS173 


Tl 

SN54H40 


Signetics 

54LS04 


Raytheon 

54LS14 


Signetics 

54LS173 

54H50 

Motorola 

MC54H50 


Tl 

SN54LS04 


Signetics 

54LS14 


Tl 

SN54LS1 73 


National 

DM54H50 

54LS05 

Motorola 

SN54LS05 


Tl 

SN54LS14 

54LS174 

AMD 

SN54LS174 


Signetics 

54H50 


National 

DM54LS05 

54LS145 

Tl 

SN54LS145 


National 

DM54LS174 


Tl 

SN54H50 


Raytheon 

54LS05 

54LS15 

Motorola 

SN54LS15 


Raytheon 

54LS174 

54H51 

Motorola 

MC54H51 


Signetics 

54LS05 


National 

DM54LS15 


Signetics 

54LS174 


National 

DM54H51 


Tl 

SN54LS05 


Raytheon 

54LS15 


Tl 

SN54LS174 


Signetics 

54H51 

54LS08 

Motorola 

SN54LS08 


Signetics 

54LS15 

54LS175 

AMD 

SN54LS175 


Tl 

SN54H51 


National 

OM54LS08 


Tl 

SN54LS15 


Motorola 

SN54LS175 

54H52 

Motorola 

MC54H52 


Raytheon 

54LS08 

54LS151 

AMD 

SN54LS151 


National 

DM54LSt75 


National 

DM54H52 


Signetics 

54LS08 


Motorola 

SN54LS151 


Raytheon 

54LS175 


Signetics 

54H52 


Tl 

SN54LS08 


National 

DM54LS151 


Signetics 

54LS175 


Tl 

SN54H52 

54LS09 

Motorola 

SN54LS09 


Raytheon , 

54LS151 


Tl 

SN54LS175 

54H53 

Motorola 

MC54H53 


National 

DM54LS09 


Signetics 

54LS151 

54LS181 

AMD 

SN54LS181 


National 

DM54H53 


Raytheon 

54LS09 


Tl 

SN54LS151 


Motorola 

SN54LS181 


Signetics 

54H53 


Signetics 

54LS09 

54LS152 

Motorola 

SN54LS152 


Raytheon 

54LS181 


Tl 

SN54H53 


Tl 

SN54LS09 


Raytheon 

54LS152 


Signetics 

54LS181 

54H54 

Motorola 

MC54H54 

54LS10 

Motorola 

SN54LS10 


Tl 

SN54LS152 


Tl 

SN54LS181 


National 

DM54H54 


National 

DM54LS10 

54LS153 

AMD 

SN54LS153 

54LS190 

AMD 

SN54LS190 


Cinnoligc 



P.2' 'thccn 

Ci(i c-tn 


mOtorcIo 

CO 


fvlOiOrOia 

3Na4L31 30 


Tl 

SN54H54 


Signetics 

54LS10 


National 

DM54LS153 


National 

DM54LS190 

54H55 

Motorola 

MC54H55 


Tl 

SN54LS10 


Raytheon 

54LS153 


Raytheon 

54LS190 


National 

DM54H55 

54LS107 

Motorola 

SN54LS107A 


Signetics 

54LS153 


Signetics 

54LS190 


Signetics 

54H55 


National 

DM54LS107 


Tl 

SN54LS153 


Tl 

SN54LS190 


Tl 

SN54H55 


Raytheon 

54LS107 

54LS165 

Motorola 

SN54LS155 

54LS191 

AMD 

SN54LS191 

54H60 

Motorola 

MC54H60 


Signetics 

54LS107 


National 

DM54LS155 


Motorola 

SN54LS191 


National 

DM54H60 


Tl 

SN54LS107A 


Raytheon 

54LS155 


National 

DM54LS191 


Signetics 

54H60 

54LS109 

Motorola 

SN54LS109A 



74LS155 


Raytheon 

54LS191 


Tl 

SN54H60 


National 

DM54LS109 


Tl 

SN54LS155 


Signetics 

54LS191 

54H61 

Motorola 

Mn.'i4H61 


RavthAon 

fi4i Sinn 

.S4I St 56 

MotornI;) 

<^N54I .rt156 


Tl 

CMRAI ClQI 


National 

DM54H61 


Signetics 

54LS109 


National 

DM54LS156 

54LS192 

AMD 

SN54LS192 


Signetics 

54H61 


Tl 

SN54LS109A 


Raytheon 

54LS156 


Motorola 

SN54LS192 


Tl 

SN54H61 

54LS11 

Motorola 

SN54LS1 1 


Tl 

SN54LS156 


National 

DM54LS192 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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54LS266 

Signetics 

54LS266 

54LS395 

Raytheon 

54LS395 

54LS95B 

Motorola 

SN54LS95B 




Tl 

SN54LS266 


Signetics 

54LS395 


National 

DMS4LS95B 




54LS27 

Motorola 

SN54LS27 


Tl 

SN54LS395 


Raytheon 

54LS95B 

54LS192 

Raytheon 

54LS192 


National 

DM54LS27 

54LS40 

Motorola 

SN54LS40 


Tl 

SN54LS95B 


Signejics 

54LS192 


Raytheon 

54LS27 


National 

DM54LS40 

54S00 

Tl 

SN54S00 


Tl 

SN54LS192 


Signetics 

54LS27 


Raytheon 

54LS40 

54S02 

Signetics 

54S02 

54LS193 

AMD 

SN54LS193 


Tl 

SN54LS27 


Signetics 

54LS40 


Tl 

SN54S02 


Motorola 

SN54LS193 

54LS279 

Motorola 

SN54LS279 


Tl 

SN54LS40 

54S03 

Tl 

SN54S03 


National 

DM54LS193 


National 

DM54LS279 

54LS42 

Motorola 

SN54LS42 

54S04 

Signetics 

54S04 


Raytheon 

54LS193 


Raytheon 

54LS279 


National 

DM54LS42 


Tl 

SN54S04 


Signetics 

54LS193 



74LS279 


Raytheon 

54LS42 

54S05 

Signetics 

54S05 


Tl 

SN54LS193 


Signetics 

54LS279 


Signetics 

54LS42 


Tl 

SN54S05 

54LS194 

AMD 

SN54LS194A 


Tl 

SN54LS279 


Tl 

SN54LS42 

54S08 

Signetics 

54S08 


Motorola 

SN54LS194A 

54LS280 

Tl 

SN54LS280 

54LS47 

Motorola 

SN54LS47 


Tl 

SN54S08 


Raytheon 

54LS194A 

54LS283 

Motorola 

SN54LS283 

54LS49 

Motorola 

SN54LS49 

54S09 

Signetics 

54S09 


Tl 

SN54LS194A 


National 

DM54LS283 

54LS490 

Tl 

SN54LS490 


Tl 

SN54S09 

54LS195 

AMD 

SN54LS195A 


Raytheon 

54LS283 

54LS502 

Motorola 

SN54LS502 

54S10 

Tl 

SN54S10 


Motorola 

SN54LS195A 


Tl 

SN54LS283 

54LS503 

Motorola 

SN54LS503 

54S11 

Signetics 

54S11 


Raytheon 

54LS195A 

54LS290 

Motorola 

SN54LS290 

54LS504 

Motorola 

SN54LS504 


Tl 

SN54S1 1 


Signetics 

54LS195A 


Signetics 

54LS290 

54LS51 

Motorola 

SN54LS51 

54S112 

Motorola 

SN54S112 


Tl 

SN54LS195A 


Tl 

SN54LS290 


National 

DM54LS51 


Tl 

SN54S112 

54LS196 

Motorola 

SN54LS196 

54LS293 

Motorola 

SN54LS293 


Raytheon 

54LS51 

54S113 

Motorola 

SN54S113 


National 

DM54LS196 


Signetics 

54LS293 


Signetics 

54LS51 


Tl 

SN54S113 


Raytheon 

54LS196 


Tl 

SN54LS293 


Tl 

SN54LS51 

54S114 

Tl 

SN54S114 


Tl 

SN54LS196 

54LS295 

Raytheon 

54LS295A 

54LS54 

Motorola 

SN54LS54 

54S132 

Tl 

SN54S132 

54LS197 

Motorola 

SN54LS197 


Tl 

SN54LS295B 


National 

DM54LS54 

54S133 

Tl 

SN54S133 


National 

DM54LS197 

54LS298 

Motorola 

SN54LS298 


Raytheon 

54LS54 

54S134 

Tl 

SN54S134 


Raytheon 

54LS197 


Raytheon 

54LS298 


Signetics 

54LS54 

54S135 

Tl 

SN54S135 


Tl 

SN54LS197 


Tl 

SN54LS298 


Tl 

SN54LS54 

54S138 

AMD 

SN54S138 

54LS20 

Motorola 

SN54LS20 

54LS299 

AMD 

SN54LS299 

54LS540 

Motorola 

SN54LS540 


Tl 

SN54S138 


National 

DM54LS20 


Raytheon 

54LS299 533 

54LS541 

Motorola 

SN54LS541 

54S139 

AMD 

SN54S139 


Raytheon 

54LS20 


Tl 

SN54LS299 

54LS55 

Motorola 

SN54LS55 


Signetics 

54S139 


Signetics 

54LS20 

54LS30 

Motorola 

SN54LS30 


National 

DM54LS55 


Tl 

SN54S139 


Tl 

SN54LS20 


National 

DM54LS30 


Raytheon 

54LS55 

54S15 

Signetics 

54S15 

54LS21 

Motorola 

SN54LS21 


Raytheon 

54LS30 


Signetics 

54LS55 


Tl 

SN54S15 


National 

DM54LS21 


Signetics 

54LS30 


Tl 

SN54LS55 

54S151 

AMD 

SN54S151 


Raytheon 

54LS21 


Tl 

SN54LS30 

54LS573 

Motorola 

SN54LS573 


Signetics 

54S151 


Signetics 

54LS21 

54LS32 

Motorola 

SN54LS32 

54LS574 

Motorola 

SN54LS574 


Tl 

SN54S151 


Tl 

SN54LS21 


National 

DM54LS32 

54LS670 

Motorola 

SN54LS670 

54S153 

AMD 

SN54S153 

54LS22 

Motorola 

SN54LS22 


Raytheon 

54LS32 


National 

DM54LS670 


Signetics 

54S153 


National 

DM54LS22- 


Signetics 

54LS32 


Raytheon 

54LS670 


Tl 

SN54S153 


Raytheon 

54LS22 


Tl 

SN54LS32 


Signetics 

54LS670 

54S157 

AMD 

SN54S157 


Signetics 

54LS22 

54LS322 

Motorola 

SN54LS322 


Tl 

SN54LS670 


Signetics 

. 54S157 


Tl 

SN54LS22 

54LS323 

Motorola 

SN54LS323 

54LS73 

Motorola 

SN54LS73A 


Tl 

SN54S157 

54LS240 

AMD 

SN54LS240 



SN74LS323 


National 

DM54LS73 

54S158 

AMD 

SN54S158 


MMI 

54LS240 768 

54LS33 

Raytheon 

54LS33 


Raytheon 

54LS73 


Signetics 

54S158 


Tl 

SN54LS240 


Signetics 

54LS33 


Signetics 

54LS73 


Tl 

SN54S158 

54LS241 

AMD 

SN54LS241 


Tl 

SN54LS33 


Tl 

SN54LS73A 

54S174 

AMD 

SN54S174 


MMI 

S4LS241 768 

54LS352 

Motorola 

SN54LS352 

54LS74 

‘ Motorola 

SN54LS74A 


Tl 

SN54S174 


Tl 

SN54LS241 


National 

DM54LS352 


National 

DM54LS74 

54S175 

AMD 

SN54S175 

54LS245 

Motorola 

SN54LS245 


Tl 

SN54LS352 


Raytheon 

54LS74 


, Tl 

SN54S175 

54LS247 

Motorola 

SN54LS247 

54LS353 

Motorola 

SN54LS353 


Signetics 

54LS74 

54S181 

AMD 

SN54S181 

54LS248 

Motorola 

SN54LS248 


National 

DM54LS353 


Tl 

SN54LS74A 


Signetics 

54S181 

54LS249 

Motorola 

SN54LS249 


Tl 

SN54LS353 

54LS75 

Motorola 

SN54LS75 


Tl 

SN54S181 . 

54LS251 

AMD 

SN54LS251 

54LS365 

Motorola 

SN54LS365A 


National 

DM54LS75 

54S182 

Tl 

SN54S182 


Motorola 

SN54LS251 


Raytheon 

54LS365 


Raytheon 

54LS75 

54S194 

AMD 

SN54S194 


Raytheon 

54LS251 


Signetics 

54LS365A 


Signetics 

54LS75 


Tl 

SN54S194 


Signetics 

54LS251 


Tl 

SN54LS365A 


Tl 

SN54LS75 

54S195 

AMD 

SN54S195 


Tl 

SN54LS251 

54LS366 

Motorola 

SN54LS366A 

54LS76 

Motorola 

SN54LS76A 


Tl 

SN54S195 

54LS253 

AMD 

SN54LS253 


Raytheon 

54LS366 

54LS77 

Motorola 

SN74LS77 

54S20 

Tl 

SN54S20 


Motorola 

SN54LS253 


Signetics 

54LS366A 


Raytheon 

54LS77 

54S22 

National 

DM54S22 


National 

DM54LS253 


Tl 

SN54LS366A 


Tl 

SN54LS77 


Signetics 

54S22 


Raytheon 

54LS253 

54LS367 

Motorola 

SN54LS367A 

54LS78 

Motorola 

SN54LS78A 


Tl 

SN54S22 


Signetics 

54LS253 


Raytheon 

54LS367 

54LS83 

Motorola 

SN54LS83 

54S251 

AMD 

SN54S251 


Tl 

SN54LS253 


Signetics 

54LS367A 


National 

DM54LS83 


Signetics 

54S251 

54LS255 

Raytheon 

54LS255 


Tl 

SN54LS367A 


Raytheon 

54LS83A 


Tl 

SN54S261 

54LS256 

Motorola 

SN54LS256 

54LS368 

Motorola 

SN54LS368A 


Tl 

SN54LS83A 

54S253 

AMD 

SN54S253 

54LS257 

Motorola 

SN54LS257A 


Raytheon 

54LS368 

54LS85 

Motorola 

SN54LS85 


Signetics 

54S253 


National 

DM54LS257 


Signetics 

54LS368A 


National 

DM54LS85 

54S257 

AMD 

SN54S257 


Raytheon 

54LS257 


Tl ■ 

SN54LS368A 


Raytheon 

54LS85 


Signetics 

54S257 


Signetics 

54LS257 

54LS37 

Motorola 

SN54LS37 


Signetics 

54LS85 


Tl 

SN74S257 


Tl 

SN54LS257A 


National 

DM54LS37 


Tl 

SN54LS85 

54S258 

AMD 

SN54S258 

54LS258 

AMD 

SN54LS258 


Raytheon 

54LS37 

54LS86 

Motorola 

SN54LS86 


Signetics 

54S258 


Motorola 

SN54LS258A 


Signetics 

54LS37 


Raytheon 

54LS86 


Tl 

SN54S258 


Raytheon 

54LS258 


Tl 

SN54LS37 


Signetics 

54LS86 

54S30 

Tl 

SN54S30 


Tl 

SN54LS258A 

54LS373 

Motorola 

SN54LS373 


Tl 

SN54LS86 

54S32 

Signetics 

54S32 

54LS259 

Motorola 

SN54LS259 

54LS375 

Motorola 

SN54LS375 

54LS90 

Motorola 

SN54LS90 


Tl 

SN54S32 


Tl 

SN54LS259 

54LS379 

Motorola 

SN54LS379 


National > 

DM54LS90 

54S40 

Tl 

SN54S40 

54LS26 

Motorola 

SN54LS26 

54LS38 

Motorola 

SN54LS38 


Raytheon 

34LS90 

54S51 

Tl 

SN54S51 


National 

DM54LS26 


National 

DM54LS38 


Signetics 

54LS90 

54S64 

Tl 

SN54S64 


Raytheon 

54LS26 


Raytheon 

54LS38 


Tl 

SN54LS90 

54S65 

Tl 

SN54S6S 


Signetics 

54LS26 


Signetics 

54LS38 

54LS92 

Raytheon 

54LS92 

54S74 

Tl 

SN54S74 


Tl 

SN54LS26 


Tl 

SN54LS38 

54LS93 

Motorola 

SN54LS93 

54S86 

Signetics 

54S86 

54LS260 

Motorola 

SN54LS260 

54LS390 

Tl 

SN54LS390 


Raytheon 

54LS93 


Tl 

SN54S86 

54LS266 

Motorola 

SN54LS266 

54LS393 

Tl 

SN54LS393 


Signetics 

54LS93 

6400 

Motorola 

MC5400 


Raytheon 

54LS266 

54LS395 

National 

DM54LS395 


Tl 

SN54LS93 


National 

DM5400 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your regwements. 
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Fairchild (cont’d) 


5414 

National 

DM5414 

54165 

Signetics 

54165 

54196 

Motorola 

MG54196 


' ' 



Signetics 

5414 


Tl 

SN54165 


National 

OM54196 





Tl 

SN5414 

54166 

National 

DM54166 


Signetics 

54196 

5400 

Signetics 

5400 

54145 

Motorola 

MC54145 


Signetics 

54166 


Tl 

SN54196 


Tl 

SN5400 



MC93145 


Tl 

SN54166 

54197 

Motorola 

MG54197 

5401 

Motorola 

MC5401 


National 

DM54145 

5417 

Motorola 

MC5417 


National 

DM54197 


National 

DM54C1 


Raytheon 

54145 



mC9417 


Signetics 

54197 


Signetics 

5401 


Signetics 

54145 


National 

DM5417 


Tl 

SN54197 


Tl 

SN5401 


Tl 

SN54145 


Signetics 

5417 

54198 

National 

DM54196 

5402 

Motorola 

MC5402 

54150 

Motorola 

MC54150 


Tl 

SN5417 


Signetics 

54198 


National 

DM5402 



MC93150 

54170 

National 

DM54170 


Tl 

SN54198 


Signetics 

5402 


National 

DM54150 


Signetics 

54170 

54199 

National 

DM54199 


Tl 

SN5402 


Raytheon 

54150 


Tl 

SN54170 


Signetics 

54199 

5403 

Motorola 

MC5403 


Signetics 

54150 

54173 

National 

DM54173 


Tl 

SN54199 


National 

DM5403 


Tl 

SN54150 


Tl 

SN54173 

5420 

Motorola 

MG5420 


Signetics 

5403 

54151 

Motorola 

MC54151 

54174 

AMD 

SN74174 


National 

DM5420 


Tl 

SN5403 



MC93151 


Motorola 

MC54174 


Signetics 

5420 

5404 

Motorola 

MC5404 


National 

DM54151 


National 

DM54174 


Tl 

SN5420 


National 

DM5404 


Raytheon 

54151 


Signetics 

54174 

5421 

Signetics 

5421 


Signetics 

5404 


Signetics 

54151 


Tl 

SN54174 

5422 

Raytheon 

5422 


Tl 

SN5404 


Tl 

SN54151 

54175 

AMD 

SN541 75 


Tl 

SN5422 

5405 

Motorola 

MC5405 



SN54151A 


Motorola 

MC54175 

5423 

Motorola 

MG5423 


National 

DM5405 

54152 

Motorola 

MC54152 


National 

DM54175 


National 

OM5423 


Signetics 

5405 



MC93152 


Signellcs 

54175 


Tl 

SN5423 


Tl 

SN5405 


Raytheon 

54152 


Tl 

SN54175 

5425 

Motorola 

MG5425 

5406 - 

Motorola 

MC5406 


Signetics 

54152 

54176 

Motorola 

MC54176 


National 

DM5425 


National 

DM5406 


Tl 

SN54152A 



MC93176 


Tl 

SNS425 



540® 

04 1 

AMD 

Sr<<541 63 


Natk>ndi 

DM54176 

5426 

Motorola 

MC5426 


Tl 

SN5406 


Motorola 

MC54153 


Signetics 

54176 


National 

DM5426 

5407 

Motorola 

MC5407 



MC93153 


Tl 

SN54176 


Signetics 

5426 


National 

DM5407 


National 

DM54153 

54177 

Motorola 

MC54177 


Tl 

SN5426 


Signetics 

5407 


Signetics 

54153 



MC93177 

5427 

Motorola 

MG5427 


Tl 

SN5407 


Tl 

SN54153 


National 

DM54177 


Natiorral 

DM5427 

'5408 

Motorola 

MC5408 

54154 

AMD 

SN54154 


Signetics 

54177 


Tl 

SN5427 


National 

DM5408 


Motorola 

MC54154 


Tl 

SN54177 

54279 

Signetics 

54279 


Signetics 

5408 



MC931 1 

54178 

Motorola 

MC93178 


Tl 

SN54279 


Tl 

SN5408 


National 

DM54154 


Tl 

SN54178 

54283 

Tl 

SN54283 

5409 

Motorola 

MC5409 


Signetics 

54154 

54179 

Motorola 

MG93179 

54298 

Motorola 

MG54298 


National 

DM5409 


Tl 

SN54154 


Tl 

SN54179 


Signetics 

54298 


Signetics 

5409 

54155 

Motorola 

MC54155 

54180 

Motorola 

MC54180 


Tl 

SN54298 


Tl 

SN5409 


National 

DM54155 



MC93180 

5430 

Motorola 

MG5430 

5410 

Motorola 

MC5410 


Signetics 

54155 


National 

DM54180 


National 

DM5430 


National 

DM5410 


Tl 

SN54155 


Signetics 

54180 


Signetics 

5430 


Signetics 

5410 

54156 

Motorola 

MC54156 


Tl 

SN54180 


Tl 

SN5430 


T| 

SN5410 


National 

DM54156 

54181 

AMD 

SN54181 

5432 

National 

DM5432 

54107 , 

AMD 

SN54107 


Signetics 

54156 


Motorola 

MG54181 


Signetics 

5432 


Motorola 

MC54107 


Tl 

SN54156 



MG9341 


Tl 

SN5432 


Nstionfii 

DM54107 

54157 

AMD 

SN54157 


Nationai 

DM54181 

5437 

Motorola 

MG5437 


Signetics 

54107 


Motorola 

MC54157 


Signetics 

54181 


National 

DM5437 


Tl 

SN54107 



MC9322 


Tl 

SN54181 


Signetics 

5437 

5411 

National 

DM541 1 


National 

OM54157 

54182 

AMD 

SN54182 


Tl 

SN5437 


Signetics 

5411 


Signetics 

54157. 


Motorola 

MG54182 

5438 

Motorola 

MG5438 


Tl 

SN5411 


Tl 

SN54157 



MG9342 


National 

DM5438 

54116 

Signetics 

54116 

54159 

Tl 

SN54159 


National 

DM54182 


Signetics , 

5438 


Tl 

SN54116 

5416 

Motorola 

MC5416 


Signetics 

54182 


Tl 

SN5438 

5412 

Motorola 

MC5412 


National 

DM5416 


Tl 

SN54182 

5440 

Motorola 

MG5440 


Signetics 

5412 


Signetics 

5416 

54190 

Motorola 

MG54190 


National 

DM5440 


Tl 

SN5412 


Tl 

SN5416 


National 

DM54190 


Signetics 

5440 

54121 

Motorola 

MC54121 

54160 

AMD 

SN54160 


Signetics 

54190 


Tl 

SN5440 



MC9603 


Motorola 

MC54160 


Tl 

SN54190 

5441 

National 

DM5441 


National 

DM54121 



MC9310 

54191 

Motorola 

MG54191 

5442 

Motorola 

MG5442 


Signetics 

54121 


National 

DM54160 


National 

DM54191 



MG9352 


Tl 

SN54121 


Signetics 

54160 


Signetics 

54191 


National 

DM5442 

54122 

Motorola 

MC54122 


Tl 

SN54160 


Tl 

SN54191 


Signetics 

5442 


Tl 

SN54122 

54161 

AMD 

SN54161 

54192 

AMD 

SN54192 


Tl 

SN5442 

54123 

AMD 

SN54123 


Motorola 

MC54161 


Motorola 

MG54192 

5443 

Motorola 

MG5443 


Motorola 

MC54123 



MC9316 



MG9360 



MG9353 


National 

DM54123 


National 

DM54161 


National 

OM54192 


Raytheon 

5443 


Signetics 

54123 


Signetics 

54161 


Signetics 

54192 


Signetics 

5443 


Tl , 

SN54123 


Tl 

SN54161 


Tl 

•SN54192 


Tl 

SN5443 

54125 

National 

DM54125 

54162 

AMD 

SN54162 

54193 

AMD 

SN54193 

5444 

Motorola 

MG5444 


Signetics 

54125 


Motorola 

MC54162 


Motorola 

MG54193 



MG9354 


Tl 

.'5NR4195 


Matirvnal 








54126 

National 

DM54126 


Signetics 

54162 


National 

DM54193 


Tl 

SN5444 


Signetics 

54126 


Tl 

SN54162 


Signetics 

54193 



SN5444A 


Tl 

SN54126 

54163 

AMD 

SN54163 


Tl 

SN54193 

5445 

Motorola 

MG5445 

5413 

Motorola 

MC5413 


Motorola 

MC54163 

54194 

AMD 

SN54194 



MG9345 


National 

DM5413 


National 

DM54163 


Motorola 

MG54194 


National 

DM5445 


Signetics 

5413 


Signetics 

54163 


National 

DM54194 


Signetics 

5445 


Tl 

SN5413 


Tl 

SN54163 


Signetics 

54194 


Tl 

SN5445 

54132 

Motorola 

MC54132 

54164 

AMD 

SN54164 


Tl 

SN54194 



SN5445A 


National 

DM54132 


National 

DM54164 

54195 

AMD 

SN54195 

5446 

Motorola 

MG5446 


Signetics 

54132 


Signetics 

54164 


Motorola 

MG54195 



MGn.^57A 


Tl 

SN54132 


Tl 

SN54164 


National 

DM54195 


National 

DM5446 

54136 

Tl 

SN54136 

54165 

Motorola 

MC54165 


Signetics 

54195 


Signetics 

5446 

5414 

Motorola 

MC5414 


National 

DM54165 


Tl 

SN54195 


Tl 

SN5446 


♦ Discontinued 
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Fairchild (cont’d) 

5486 

Signetics 

Tl 

5486 

SN5486 

5524 

National 
Silicon G 

DS5524 

SG5524 


74H10 

Motorola 

National 

NEC America 

MC74H10 

DM74H10 

fiPB74H10 




5488 

Motorola 

MCM4002 


Tl 

SN5524 



5446 

Tl 

SN5446A 


Tl 

SN5488A 

5525 

AMD 

SN5525 



Raytheon 

74H10 

5447 

Motorola 

MC5447 

5489 

AMD 

SN5489 


Motorola 

SN5525 



Signetics 

74H10 



MC9357B 



5889 


Silicon G 

SG5525 



Tl 

SN74H10 


National 

DM5447 


Motorola 

MC4064 


Tl 

SN5524 


74H101 

Motorola 

MC74H101 


Signetics 

5447 


National 

DM5489 

5528 

Motorola 

MC5528 



Tl 

SN74H101 


Tl 

SN5447 


Tl 

SN5489 


Silicon G 

SG5528 


74H102 

Motorola 

MC74H102 



SN5447A 

5490 

Motorola 

MC5490 


Tl 

SN5528 



Signetics 

74H102 

5448 

Motorola 

MC5448 



MC9390 

5529 

Motorola 

MC5529 



Tl 

SN74H102 



MC9358 


National 

DM5490 


Silicon G 

SG5529 


74H103 

National 

DM74H103 


National 

DM5448 


Signetics 

5490 


Tl 

SN5528 



Signetics 

74H103 


Signetics 

5448 


Tl 

SN5490 

55325 

AMD 

SN55325 



Tl 

SN74H103 


Tl 

SN5448 



SN5490A 


Silicon G 

SG55325 


74H105 

Motorola 

MC9001 

5449 

Motorola 

MC5449 

5491 

Motorola 

MC5491 


Tl 

SN55325 , 


74H106 

National 

DM74H106 



MC9359 



MC9391 

55326 

Tl 

SN55326 



Signetics 

74H106 


Tl 

SN5449 


National 

DM5491 

55327 

Tl 

SN55327 



Tl 

SN74H106 

5450 

Motorola 

MC5450 


Signetics 

5491 

5534 

Motorola 

MC5534 


74H108 

Motorola 

MC74H108 


National 

DM5450 


Tl 

SN5491 


Silicon G 

SG5534 



National 

DM74H108 


Signetics 

5450 



SN5491A 

5535 

Motorola 

MC5535 



Signetics 

74H108 


Tl 

SN5450 

5492 

Motorola 

MC5492 


Silicon G 

SG5535 



Tl 

SN74H108 

5451 

Motorola 

MC5451 



MC9392 

5538 

Motorola 

MC5538 


74H11 

Motorola 

MC74H1 1 


National 

DM5451 


National 

DM5492 


Silicon G 

SG5538 



National 

DM74K1 1 

. 

Signetics 

5451 


Signetics 

5492 

5539 

Motorola 

MC5539 



Raytheon 

74H11 


Tl 

SN5451 


Tl 

SN5492 


Silicon G 

SG5539 



Signetics 

74H1 1 

5453 

Motorola 

MC5453 



SN5492A 

55450 

Silicon G 

SG55450 



Tl 

SN74H11 


National 

DM5453 

5493 

Motorola 

MC5493 


Tl 

SN55450 


74H15 

Raytheon 

74H15 


Signetics 

5453 



MC9393 

55451 

Silicon G 

SG55451 



Tl 

SN74H15 


Tl 

SN5453 


National 

DM5493 


Tl 

SN55451 


74H183 

Hitachi 

HD74H183 

5454 

Motorola 

MC5454 


Signetics 

5493 

55452 

Silicon G 

SG55452 



Tl 

SN74H183 


National 

DM5454 


Tl 

SN5493 


Tl 

SN55452 


74H20 

Motorola 

MC74H20 


Signetics 

5454 



SN5493A 

55453 

Silicon G 

SG55453 



National 

DM74H20 


Tl 

SN5454 

5494 

Motorola 

MC5494 


Tl 

SN55453 



NEC America 

HPB74H20 

5460 

Motorola 

MC5460 



MC9394 

55454 

Silicon G 

SG55454 



Raytheon 

74H20 


National 

DM5460 


Signetics 

5494 


Tl 

SN55454 



Signetics 

74H20 


Signetics 

5460 


Tl 

SN5494 

55460 

Silicon G 

SG55460 



Tl 

SN74H20 


Tl 

SN5460 



SN5494A 


Tl 

SN55460 


74H21 

Motorola 

MC74H21 

5470 

Motorola 

MC5470 

5495 

Motorola 

MC5495 

55461 

Silicon G 

SG55461 



National 

DM74H21 


National 

DM5470 



MC9395 


Tl 

SN55461 



Signetics 

74H21 


Signetics 

5470 


National 

DM5495 

55462 

Silicon G 

SG55462 



Tl 

SN74H21 


Tl 

SN5470 


Signetics 

5495 


Tl 

SN55462 


74H22 

Motorola 

MC74H22 

5472 

Motorola 

MC5472 


Tl 

SN5495 

55463 

Silicon G 

SG55463 



National 

DM74H22 


National 

DM5472 



SN5495A 


Tl 

SN55463 



Raytheon 

74H22 


Signetics 

5472 

5496 

Motorola 

MC5496 

55464 

Silicon G 

SG55464 



Signetics 

74H22 


Tl 

SN5472 



MC9396 


Tl 

SN55464 



Tl 

SN74H22 

5473 

Motorola 

MC5473 


National 

DM5496 

55470 

Silicon G 

SG55470 


74H30 

Motorola 

MC74H30 


National 

DM5473 


Signetics 

5496 


Tl 

SN55470 



National 

DM74H30 


Signetics 

5473 


Tl 

SN5496 

55471 

Silicon G 

SG55471 



NEC America 

HPB74H30 


Tl 

SN5473 

5497 

Motorola 

MC5497 


Tl 

SN55471 



Signetics 

74H30 

5474 

Motorola 

MC5474 


Tl 

SN5497 

55472 

Silicon G 

SG55472 



Tl 

SN74H30 


National 

DM5474 

55107 

AMD 

SN55107B 


Tl 

SN55472 


74H40 

Motorola 

MC74H40 


Signetics 

5474 


Motorola 

MC55107 

55473 

Silicon G 

SG55473 



National 

DM74H40 


Tl 

SN5474 


National 

DS55107 


Tl 

SN55473 



NEC America 

pRB74H40 

5475 

Motorola 

MC5475 


Raytheon 

RM55107 

55474 

Silicon G 

SG55474 



Raytheon 

74H40 



MC9375 


Tl 

SN55107 


Tl 

SN55474 



Signetics 

74H40 


National 

DM5475 

55108 

AMD 

SN55108 

6105 

SSS 

SCL5430 



Tl 

SN74H40 


Signetics 

5475 


Motorola 

MC55108 

68316 

AMI 

S4216B 

1209 

74H50 

Motorola 

MC74H50 


Tl 

SN5475 


National 

DS55108 

6831 6E 

AMI 

S6831B 



National 

DM74H50 

5476 

Motorola 

MC5476 


Raytheon 

RM55i08 



1215,1806 


Signetics 

74H50 


National 

DM5476 


Tl 

SN55108 

74H00 

Motorola 

MC74H00 



Tl 

SN74H50 


Signetics 

5476 

55109 

AMD 

SN55109 


National 

DM74H00 


74H51 

Motorola 

MC74H51 


Tl 

SN5476 


Raytheon 

RM55109 


NEC America 

fiPB74H00 



National 

DM74H51 

5477 

Motorola 

M05477 


Tl 

SN55109 


Raytheon 

74HOO 



NEC America 

/XPB74H51 



MC9377 

55110 

AMD 

SN55110 


Signetics 

74H00 



Signetics 

74H51 


Signetics 

5477 


Raytheon 

RM55110 


Tl 

SN74H00 



Tl 

SN74H51 


Tl 

SN5477 


Tl 

SN55110 

74H01 

Motorola 

MC74H01 


74H52 

Motorola 

MC74H52 

5480 

Motorola 

MC5480 

55121 

Tl 

SN55121 


National 

DM74H01 



National 

DM74H52 



MC9380 

55122 

Tl 

SN55122 


NEC America 

^PB74H01 



Signetics 

74H52 


Signetics 

5480 

5520 

AMD 

SN5520 


Raytheon 

74H01 



Tl 

SN74H52 


Tl 

SN5480 


Silicon G 

SG5520 


Signetics 

74H01 


74H53 

Motorola 

MC74H53 

5481 

Motorola 

MC4304 

5521 

AMD 

SN5521 


Tl 

SN74H01 



National 

DM74H53 


Tl 

SN5481A 


Silicon G 

SG5521 

74H04 

Motorola 

MC74H04 



Signetics 

74H53 

5482 

Motorola 

MC5482 

55232 

Tl 

SN55232 


National 

DM74H04 



Tl 

SN74H53 



MC9382 

55233 

Tl 

SN55232 


NEC America 

pPB74H04 


74H54 

Motorola 

MC74H54 


Tl 

SN5482 

55234 

AMD 

SN55234 


Raytheon 

74H04 



National 

DM74H54 

5483 

Motorola 

MC9383 


Tl 

SN55234 


Signetics 

74H04 



Signetics 

74H54 


Signetics 

5483A 

55235 

AMD 

SN55235 


Tl ■ 

SN74H04 



Tl 

SN74H54 


Tl 

SN5483A 


Motorola 

MC55325 

74H05 

Motorola 

MC74H05 


74H55 

Motorola 

MC74H55 

5485 

Motorola 

MC5485 


Tl 

SN55234 


National 

DM74H05 



National 

DM74H55 


National 

DM5485 

55238 

AMD 

SN55238 


Raytheon 

74H05 



Signetics 

74H55 


Signetics 

5485 


Tl 

SN55238 


Signetics 

74H05 



Tl 

SN74H55 


Tl 

SN5485 

55239 

AMD 

SN55239 


Tl 

SN74H05 


74H60 

Motorola 

MC74H60 

5486 

Motorola 

MC5486 


Tl 

SN55239 

74H08 

Motorola 

MC74H08 



National 

DM74H60 


National 

DM5486 

5524 

AMD 

SN5524 


National 

DM74H08 



Signetics 

74H60 


Raytheon 

5486 


Motorola 

SN5524 


Signetics 

74H08 



Tl 

SN74H60 


♦ Discontinued 
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pAirrhitrl /ftnnt’ril 


74LS09 

T! 

SN74LS09 

74LS138 

National 

DM74LS138 

74LS161 

Signetics 

74LS161A 



74LS10 

Hitachi 

HD74LS10 


NEC America 

pPB74LS138 


Tl 

SN74LS161A 





Motorola 

SN74LS10 


Raytheon 

74LS138 

74LS162 

AMD 

SN74LS162 

74H61 

Motorola 

MC74H61 


National 

DM74LS10 


Signetics 

74LS138 


Hitachi 

HD74LS162A 


Signetics 

74H61 


NEC America pPB74LStO 


Tl 

SN74LS138 


Motorola 

SN74LS162A 


Tl 

SN74H61 


Raytheon 

74LS10 

74LS139 

AMD 

SN74LS139 


National 

DM74LS162 

74H62 

Motorola 

MC74H62 


Signetics 

74LS10 


Hitachi 

HD74LS139 


Raytheon 

74LS162 


N^ticrio) 

DM74HG2 


T! 

SN74LS10 


Motorola 

SN74LS139 


Signetics 

74LS162A 


Signetics 

74H62 

74LS107 

Hitachi 

HD74LS107 


National 

DM74LS139 


Tl 

SN74LS162A 


Tl 

SN74H62 


Motorola 

SN74LS107A 


NEC America 

pPB74LS139 

74LS163 

AMD 

SN74LS163 

74H71 

Motorola 

MC74H71 


National 

DM74LS107 


Raytheon 

74LS139 


Hitachi 

HD74LS163A 


National 

DM74H71 


Raytheon 

74 LSI 07 


Signetics 

74LS139 


Motorola 

SN74LS163A 


Signetics 

74H71 


Signetics 

74LS107 


Tl 

SN74LS139 


National 

DM74LS163 


Tl 

SN74H71 


Tl 

SN74LS107 

74LS14 

Hitachi 

HD74LS14 


Raytheon 

74LS163 

74H72 

Motorola 

MC74H72 

74LS109 

Motorola 

SN74LS109A 


Motorola 

SN74LS14 


Signetics 

•74LS163A 


National 

DM74H72 


National 

DM74LS109 


National 

DM74LS14 


Tl 

SN74LS163A 


Signetics 

74H72 


NEC America fiPB74LS109 


Raytheon 

74LS14 

74LS164 

AMD 

SN74LS164 


7i 

SN74H72 


Raytheon 

74LS109 


Signetics 

74LS14 


Hitachi 

HD74LS164 

74H73 

Motorola 

MC74H73 


Signetics 

74LS109 


Tl 

SN74LS14 


Motorola 

SN74LS164A 


National 

DM74H73 


Tl 

SN74LS109A 

74LS145 

Signetics 

74LS145 


National 

DM74LS164 


Signetics 

74H73 

74LS1 1 

Hitachi 

HD74LS11 


Tl 

SN74LS145 


NEC America 

pPB74LS164 


Tl 

SN74H73 


Motorola 

SN74LS11 

74LS15 

Hitachi 

HD74LS15 


Raytheon 

74LS164 

74H74 

Motorola 

MC74H74 


National 

DM74LS11 


Motorola 

SN74LS15 


Signetics 

74LS164 


National 

DM74H74 


NEC America 

pPB74LS11 


National 

DM74LS15 


Tl 

SN74LS164A 


Raytheon 

74H74 


Raytheon 

74LS11 


Raytheon 

74LS15 

74LS165 

Tl 

SN74LS165 


Signetics 

74H74 


Signetics 

74LS1 1 


Signetics 

74LS15 

74LS168 

AMD 

SN74LS168 


Tl 

SN74H74 


Tl 

SN74LS11 


Tl 

SN74LS15 


National 

DM74LS168 

74H76 

National 

DM74H76 

74LS112 

Hitachi 

HD74LS112 

74LS151 

AMD 

SN74LS151 


Tl 

SN74LS168 


otynSiiCS 

74H76 


Motorola 

SN74LS112A 


Hitachi 

HD74LS151A 

74LS169 

AMD 

SN74LS169 


Tl 

SN74H76 


National 

DM74LS112 


Motorola 

SN74LS151 


National 

DM74LS169 

74H78 

National 

DM74H78 


NEC America 

pP874LS112 


National 

DM74LS151 


Tl 

SN74LS169 


Tl 

SN74H78 


Raytheon 

74LS112 


NEC America 

P.PB74LS151 

74LS170 

AMD 

SN74LS170 

74H87 

Motorola 

MC74H87 


Signetics 

74LS112 


Raytheon 

74LS151 


Motorola 

SN74LS170 


Tl 

SN74H87 


Tl 

SN74LS112 


Signetics 

74LS15T 


National 

DM74LS170 

74LS00 

Hitachi 

HD74LS00 

74LS113 

Hitachi 

74LS113 


Tl 

SN74LS151 


Raytheon 

74LS170 


Motorola 

SN74LS00 


Motorola 

SN74LS113A 

74LS152 

Hitachi 

HD74LS152 


Signetics 

74LS170 


National 

DM74LS00 


National 

DM74LS113 


Motorola 

SN74LS152 


Tl 

SN74LS170 


NEC America 

pPB74LSOO 


NEC America 

pPB74LS113 


Raytheon 

74LS152 

74LS173 

National 

DM74LS173 


Raytheon 

74LS00 


Raytheon 

74LS113 

74LS153 

AMD 

SN74LS153 


Signetics 

74LS173 


Signetics 

74LS00 


Signetics 

74LS113 


Hitar^i 

HD74LS153 


Tl 

SN74LS173 


Tl 

SN74LS00 


T! 

SN74LS113 


Motorola 

SN74LS153 

74LS174 

AMD 

SN74LS174 

74LS01 

Hitachi 

HD74LS01 

74LS114 

Hitachi 

HD74LS114 


National 

DM74LS153 


Hitachi 

HD74LS174 


National 

DM74LS01 


Motorola 

SN74LS114A 


NEC America 

/1PB74LS153 


Motorola 

SN74LS174 


Raytheon 

74LS01 


National 

DM74LS114 


Raytheon 

74LS153 


National 

DM74LS174 


Signetics 

74LS01 


Raytheon 

74LS114 


Signetics 

74LS153 


Raytheon 

74LS174 


Tl 

SN74LS01 


Signetics 

74LS114 


Tl 

SN74LS153 


Signetics 

74LS174 

74LS02 

Hitachi 

HD74L802 


Tl 

SN74LS1t4A 

74LS155 

Hitachi 

HD74LS155 


Tl 

SN74LS174 


Motorola 

SN74LS02 

74LS12 

Hitachi 

HD74LS12 


Motorola 

SN74LS155 

74LSt75 

AMD 

SN74LS175 


National 

DM74LS02 


Motorola 

SN74LS12 


National 

DM74LS155 


Hitachi 

HD74LS175 


NEC America 

pPB74l,S02 


National 

DM74LS12 


NEC America 

^PB74LS165 


Motorola 

SN74LS175 


Raytheon 

74LS02 


Raytheon 

74LS12 


Raytheon 

74LS155 


National 

DM74LS175 


Signetics 

74LS02 


Signetics 

74LS12 


Signetics 

74LS155 


NEC America 

pPB74LS175 


Tl 

SN74LS02 


Tl 

SN74LS12 


T! 

SN74LS155 


Raytheon 

74LS176 

74LS03 

Hitachi 

HD74LS03 

74LS125 

National 

DM74LS125 

74LS156 

Hitachi 

HD74LS156 


Signetics 

74LS175 


Motorola 

SN74LS03 


Raytheon 

74LS125 


Motorola 

SN74LS156 


Tl 

SN74LS175 


National 

DM74LS03 


Signetics 

74LS125 


National 

DM74LS156 

74LS181 

AMD 

SN74LS181 


NEC America 

fiPB74LS03 


Tl 

SN74LS125 


Raytheon 

74LS156 


Motorola 

SN74LS181 


Raytheon 

74LS03 



SN74LS125A 


Signetics 

74LS156 


Raytheon 

74LS181 


Signetics 

74LS03 

74LS126 

Motorola 

SN74LS126 


Tl 

SN74LS156 


Signetics 

74LS181 


Tl 

SN74LS03 


National 

DM74LS126 

74LS157 

AMD 

SN74LS157 


Tl 

SN74LS181 

74LS04 

Hitachi 

HD74LS04 


Raytheon 

74LS126 


Motorola 

SN74LS157 

74LS190 

AMD 

SN74LS190 


Motorola 

SN74LS04 


Signetics 

74LS126 


National 

DM74LS157 


Motorola 

SN74LS190 


National 

DM74LS04 


Tl 

SN74LS126 


NEC America 

pPB74LS157 


National 

DM74LS190 


NEC America 

pPB74LS04 



SN74LS126A 


Raytheon 

74LS157 


Raytheon 

74LS190 


Raytheon 

74LS04 

74LS13 

Hitachi 

HD74LS13 


Signetics 

74LS157 


Signetics 

74LS190 


Signetics 

74LS04 


Motorola 

SN74LS13 


T! 

SN74LS157 


Tt 

SN74LS190 


Tl 

SN74LS04 


National 

DM74LS13 

74LS158 

AMD 

SN74LS158 

74LS191 

AMD 

SN74LS191 

74LS05 

Hitachi 

HD74I.S05 


Raytheon 

74LS13 


Hitachi 

HD74LS158 


Motorola 

SN74LS191 


Motorola 

SN74LS05 


Signetics 

74LS13 


Motorola 

SN74LS158 


National 

DM74LS191 


National 

DM74LS05 


Tl 

SN74LS13 


National 

DM74LS158 


Raytheon 

74LS191 


NEC America 

pPB74LS05 

74LS132 

Hitachi 

HD74LS132 


Rayttteon 

74LS158 


Signetics 

74LS191 


Raytheon 

74LS05 


Motorola 

SN74LS132 


Signetics 

74LS158 


Tl 

SN74LS191 


Signetics 

74LS05 


National 

DM74LS132 


Tl 

SN74LS158 

74LS192 

AMD 

SN74LS192 


Tl 

3N74L3C5 


Rayiheon 

/'eLSl32 

74LS160 

AMD 

SN74LS160 


Motorola 

SN74LS192 

74LS08 

Hitachi 

HD74LS08 


Signetics 

74LS132 


Hitachi 

HD74LS160A 


National 

DM74LS192 


Motorola 

SN74LS08 


Tl 

SN74LS132 


Motorola 

SN74LS160A 


NEC America 

fiPB74LS192 


National 

DM74LS08 

74LS133 

Motorola 

SN74LS133 


National 

DM74LS160 


Raytheon 

74LS192 


NEC America 

pPB74LS08 

74LS136 

Hitachi 

HD74LS136 


Raytheon 

74LS160 


Signetics 

74LS192 


Raytheon 

74LS08 


Motorola 

SN74LS136 


Signetics 

74LS160A 


Tl 

SN74LS192 


Signetics 

74LS08 


National 

DM74LS136 


Tl 

SN74LS160A 

74LS193 

AMD 

SN74LS193 


Tl 

SN74LS08 


Raytheon 

74LS136 

74LS161 

AMD 

SN74LS161 


Motorola 

SN74LS193 

74LS09 

Hitachi 

HD74LS09 


Signetics 

74LS136 


Hitachi 

HD74LS161A 


National 

DM74LS193 


Motorola 

SN74LS09 


Tl 

SN74LS136 


Motorola 

SN74LS16iA 


NEC America 

pPB74LS193 


KiRtinnfui 

nM74i QCQ 

Ci Oft 

Ak4n 

OlklT-lt 0-* OO 



3re*74L3 Z 


r\ciyii 



Raytheon 

74LS09 


Hitachi 

HD74LS138 


NEC America 

JJPB74LS161 


Signetics 

74LS193 


Signetics 

74LS09 


Motorola 

SN74LS138 


Raytheon 

74LS161 


T! 

SN74LS193 
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Device Page 

Fairnhiiri /rnnt’ril 


74LS248 

Motorola 

SN74LS248 

74LS290 

Tl 

SN74LS290 

74LS377 

Tl 

SN74LS377 




National 

DM74LS248 

74LS293 

Motorola 

SN74LS293 

74LS378 

AMD 

SN74LS378 





Tl 

SN74LS248 


National 

DM74LS293 


Signetics 

SN74LS378 

74LS194 

AMD 

SN74LS194A 

74LS249 

Hitachi 

HD74LS249 


Signetics 

74LS293 


Tl 

SN74LS378 


Motorola 

SN74LS194A 


Motorola 

SN74LS249 


Tl 

SN74LS293 

74LS379 

Motorola 

SN74LS379 


NEC America uPB74LSt94 


National 

DM74LS249 

74LS295 

Motorola 

SN74LS295 

74LS38 

Hitachi 

HD74LS38 


Raytheon 

74LS194A 


Tl 

SN74LS249 


NEC America 

HPB74LS295 


Motorola 

SN74LS38 


Signetics 

74LS194A 

74LS251 

AMD 

SN74LS251 


Raytheon 

74LS295A 


National 

DM74LS38 


Tl 

SN74LS194A 


Hitachi 

HD74LS251 


Signetics 

74LS295 


NEC America 

HPB74LS38 

74LS194A 

Hitachi 

HD74LS194A 


Motorola 

SN74LS251 


Tl 

SN74LS295B 


Raytheon 

74LS38 

74LS195 

AMD 

SN74LS195A 


National 

DM74LS251 

74LS298 

Hitachi 

HD74LS298 


Signetics 

74LS38 


Hitachi 

HD74LS195A 


NEC America 

pPB74LS251 


Motorola 

SN74LS298 


Tl 

SN74LS38 


Motorola 

SN74LS1954 


Raytheon 

74LS251 


Raytheon 

74LS298 

74LS386 

Motorola 

SN74LS386 


NEC America pPB74LS195 


Signetics 

74LS251 


Signetics 

74LS298 


National 

DM74LS386 


Raytheon 

74LS195A 


Tl 

SN74LS251 


Tl 

SN74LS298 


Raytheon 

74LS386 


Signetics 

74LS195A 

74LS253 

AMD 

SN74LS253 

74LS299 

AMD 

SN74LS299 


Signetics 

74LS386 


Tl 

SN74LS195A 


Hitachi 

HD74LS253 


Raytheon 

74LS299 533 


Tl 

SN74LS386 

74LS196 

Motorola 

SN74LS196 


Motorola 

SN74LS253 


Tl 

SN74LS299 

74LS390 

Tl 

SN74LS390 


National 

DM74LS496 


National 

DM74LS253 

74LS30 

Hitachi 

HD74LS30 

74LS393 

Tl 

SN74LS393 


Raytheon 

74LS196 


NEC America 

fiPB74LS253 


Motorola 

SN74LS30 

74LS395 

National 

DM74LS395 


Signetics 

74LS196 


Raytheon 

74LS253 


National 

DM74LS30 


Raytheon 

74LS395 


Tl 

SN74LS196 


Signetics 

74LS253 


NEC America 

^PB74LS30 


Signetics 

74LS395 

74LS197 

Motorola 

SN74LS197 


Tl 

SN74LS253 


Raytheon 

74LS30 


Tl 

SN74LS395 


National 

DM74LS197 

74LS255 

Raytheon 

74LS255 


Signetics 

74LS30 

74LS40 

Hitachi 

HD74LS40 


Raytheon 

74LS197 

74LS256 

Motorola 

SN74LS256 


Tl 

SN74LS3,0 


Motorola 

SN74LS40 


Signetics 

74LS197 


Signetics 

74LS256 

74LS32 

Hitachi 

HD74LS32 


National 

DM74LS40 


Tl 

SN74LS197 

74LS257 

AMD 

SN74LS257 


Motorola 

SN74LS32 


NEC America 

pPB74LS40 

74LS20 

Hitachi 

HD74LS20 


Hitachi 

HD74LS257 


National 

DM74LS32 


Raytheon 

74LS40 


Motorola 

SN74LS20 


Motorola 

SN74LS257A 


NEC America 

pPB74LS32 


Signetics 

74LS40 


National 

DM74LS20 


National 

DM74LS257 


Raytheon 

74LS32 


Tl 

SN74LS40 


NEC America ‘)xPB74LS20 


NEC America 

pPB74LS257 


Signetics 

74LS32 

74LS42 

Hitachi 

HD74LS42 


Raytheon 

74LS20 


Raytheon 

74LS257 


Tl 

SN74LS32 


Motorola 

SN74LS42 


Signetics 

74LS20 


Signetics 

74LS257 

74LS322 

Motorola 

SN74LS322 


National 

DM74LS42 


Tl 

SN74LS20 


Tl 

SN74LS257A 

74LS352 

Motorola 

SN74LS352 


NEC America 

.fiPB74LS42 

74LS21 

Hitachi 

HD74LS21 

74LS258 

AMD 

SN74LS258 


National 

DM74LS352 


Raytheon 

74LS42 


Motorola 

SN74LS21 


Motorola 

SN74LS258A 


Tl 

SN74LS352 


Signetics 

74LS42 

• 

National 

DM74LS21 


National 

DM74LS258 

74LS353 

Motorola 

74LS353 


Tl 

SN74LS42 


NEC America 

HPB74LS21 


NEC America 

|uiPB74LS258 


National 

DM74LS353 

74LS47 

Hitachi 

HD74LS47 


Raytheon 

74LS21 


Raytheon 

74LS258 


Tl 

SN74LS353 


Motorola 

SN74LS47 


Signetics 

74LS21 


Signetics 

74LS258 

74LS365 

Motorola 

SN74LS365A 

74LS48 

Hitachi 

HD74LS48 


Tl 

SN74LS21 


Tl 

SN74LS258A 


National 

DM74LS365 


Motorola 

SN74LS48 

74LS22 

Hitachi 

HD74LS22 

74LS259 

Motorola 

SN74LS259 


NEC America 

pPB74LS365 

74LS49 

HitacN 

HD74LS49 


Motorola 

SN74LS22 


Signetics 

74LS259 


Raytheon 

74LS365 


Motorola 

SN74LS49 


National 

DM74LS22 


Tl 

SN74LS259 


Signetics 

74LS365A 

74LS490 

Tl 

SN74LS490 


Raytheon 

74LS22 

74LS26 

Hitachi 

HD74LS26 


Tl 

SN74LS365A 

74LS502 

Motorola 

SN74LS502 


Signetics 

74LS22 


Motorola 

SN74LS26 

74LS366 

Motorola 

SN74LS366A 

74LS503 

Motorola 

SN74LS503 


Tl 

SN74LS22 


National 

DM74LS26 


National 

DM74LS366 

74LS504 

Motorola 

SN74LS504 

74LS221 

Motorola 

SN74LS221 


Raytheon 

74LS26 


NEC America 

jjiPB74LS366 

74LS51 

Hitachi 

HD74LS51 


National 

DM74LS221 


Signetics 

74LS26 


Raytheon 

74LS366 


Motorola 

SN74LS51 


Raytheon 

74LS221 


Tl 

SN74LS26 


Signetics 

74LS366A 


National 

DM74LS51 


Signetics 

74LS221 

74LS260 

Motorola 

SN74LS260 


Tl 

SN74LS366A 


NEC America 

pPB74LS51 


Tl 

SN74LS221 


Signetics 

74LS260 

74LS367 

Hitachi 

HD74LS367 


Raytheon 

74LS51 

74LS240 

AMD 

SN74LS240 

74LS266 

Fairchild 

74LS266 


Motorola 

SN74LS367A 


Signetics 

74LS51 


MMI 

74LS240 768 


Motorola 

SN74LS266 


National 

DM74LS367 


Tl 

SN74LS51 


Motorola 

SN74LS240 


Raytheon 

74LS266 


NEC America 

fiPB74LS367 

74LS54 

Hitachi 

HD74LS54 


Raytheon 

74LS240 522 


Signetics 

74LS266 


Raytheon 

74LS367 


Motorola 

SN74LS54 


Signetics 

74LS240 


Tl 

SN74LS266 


Signetics 

74LS367A 


National 

DM74LS54 


Tl 

SN74LS240 

74LS27 

Hitachi 

HD74LS27 


Tl 

SN74LS367A 


NEC America 

;iPB74LS54 

74LS241 

AMD 

SN74LS241 


Motorola 

SN74LS27 

74LS368 

Hitachi 

HD74LS368 


Raytheon 

74LS54 


MMI 

74I.S241 768 


National 

DM74LS27 


Motorola 

SN74LS368A 


Signetics 

74LS54 


Motorola 

SN74LS241 


NEC America 

fiPB74LS27 


National 

DM74LS368 


Tl 

SN74LS54 


Raytheon 

74LS241 525 


Raytheon 

74LS27 


NEC America 

pPB74LS368 

74LS540 

Motorola 

SN74LS540 


Signetics 

74LS241 


Signetics 

74LS27 


Raytheon 

74LS368 

74LS541 

Motorola 

SN74LS541 


Tl 

SN74LS241 


Tl 

SN74LS27 


Signetics 

74LS368A 

74LS55 

Hitachi 

HD74LS55 

74LS242 

AMD 

SN74LS242 

74LS273 

AMD 

SN74LS273 


Tl 

SN74LS368A 


Motorola 

SN74LS55 


Motorola 

SN74LS242 


Signetics 

74LS273 

74LS37 

Hitachi 

HD74LS37 


National 

DM74LS55 


Raytheon 

74LS242 528 


Tl 

SN74LS273 


Motorola 

SN74LS37 


NEC America 

J1PB74LS55 


Signetics 

74LS242 

74LS279 

Motorola 

SN74LS279 


National 

DM74LS37 


Raytheon 

74LS55 


Tl 

SN74LS242 


National 

DM74LS279 


NEC America 

fiPB74LS37 


Signetics 

74LS55 

■ 74LS243 

AMD 

SN74LS243 


NEC America 

HPB74LS279 


Raytheon 

74LS37 


Tl 

SN74LS55 


Motorola 

SN74LS243 


Raytheon 

74LS279 


Signetics 

74LS37 

74LS573 

Motorola 

SN74LS573 


Raytheon 

74LS243 528 


Signetics 

74LS279 


Tl 

SN74LS37 

74I,.S574 

Motorola 

SN74LS574 


Signetics 

74LS243 


Tl 

SN74LS279 

74LS373 

AMD 

SN74LS373 

74LS670 

Motorola 

SN74LS670 


Tl 

SN74LS243 

74LS28 

Raytheon 

74LS28 


MMI 

74LS373 505 


National 

DM74LS670 

74LS244 

AMD 

SN74LS244 


Signetics 

74LS28 


Motorola 

SN74LS373 


Raytheon 

74LS67'0 


MMI 

74LS244 768 


Tl 

SN74LS28 


Raytheon 

74LS373 543 


Signetics 

74LS670 


Motorola 

SN74LS244 

74LS280 

Tl 

SN74LS280 


Signetics 

74LS373 


Tl 

SN74LS670 


Raytheon 

74LS244 525 

74LS283 

Hitachi 

SN74LS283 


Tl 

SN74LS373 

74LS73 

Hitachi 

HD74LS73 


Signetics 

74LS244 


Motorola 

SN74LS283 

74LS374 

AMD 

SN74LS374 


Motorola 

SN74LS73A 


Tl 

SN74LS244 


National 

DM74LS283 


MMI 

74LS374 505 


National 

DM74LS73 

74LS245 

Motorola 

SN74LS245 


Raytheon 

74LS283 


Raytheon 

74LS374 543 


Raytheon 

74LS73 

74LS247 

Hitachi 

HD74LS247 


Signetics 

74LS283 


Tl 

SN74LS374 


Signetics 

74LS73 


Motorola 

SN74LS247 


Tl 

SN74LS283 

74LS375 

Motorola 

SN74LS375 


Tl 

SN74LS73A 


National 

DM74LS247 

74LS290 

Motorola 

SN74LS290 

74LS377 

AMD 

SN74LS377 

74LS74 

Hitachi 

HD74LS74A 


Tl 

SN74LS247 


National 

DM74LS290 


Itayttieon 

74LS377 549 


Motorola 

SN74LS74A 

74LS248 

Hitachi 

HD74LS248 


Signetics 

74LS290 


Signetics 

74LS377 


National 

DM74LS74 
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Fairchild (cont’d) 

74S11 

Hitachi 

HD74S11 

74S175 

Tl 

SN74S175 

7401 

Signetics 

7401 



Mitsubishi 

M5S011 

74S181 

AMD 

SN74S181 


Tl 

SN7401 





National 

DM74S11 


Hitachi 

HD74S181 


TRW 

7401 

74LS74 

NEC Americs 

fiPB74LS74 


Signetics 

74S11 


Mitsubishi 

M5S181 

7402 

Mitachi 

HD7402 


Raytheon 

74LS74 


Tl 

SN74S1 1 


Signetics 

74S181 


Mitsubishi 

M53202 


Signetics 

74LS74 

74S112 

Hitachi 

HD74S112 


Tl 

SN74S181 


Motorola 

MC7402 


Tl 

SN74LS74A 


Mitsubishi 

M5S112 

74S182 

Mitsubishi 

MSS 182 


National 

DM7402 

74LS75 

Motorola 

SN74LS75 


MtCiCrola 

SN743112 


National 

DM/4Sie2 


NEC America fiPB7402 


National 

DM74LS75 


National 

DM74S112 


Signetics 

74S182 


Signetics 

7402 


Raytheon 

74LS75 


Signetics 

74S112 


Tl 

SN74S182 


Tl 

SN7402 


Signetics 

74LS75 


Tl 

SN74S112 

74S194 

AMD 

SN74S194 


TRW 

7402 


Tl 

SN74LS75 

74S113 

Hitachi 

HD74S113 


Signetics 

74S194 

7403 

Hitachi 

HD7403 

74LS76 

Hitachi 

HD74LS76 


Mitsubishi 

M5S113 


Tl 

SN74S194 


Mitsubishi 

M53203 


Motorola 

SN74LS76A 


Motorola 

SN74S113 

74S195 

AMD 

SN74S195 


Motorola 

MC7403 

74LS77 

National 

DM74LS77 


National 

DM74S113 


National 

DM74S195 


National 

DM7403 


Raytheon 

54LS77 


Signetics 

74S113 


Signetics 

74S195 


Signetics 

7403 

74LS78 

Hitachi 

HD74LS78 


Tl 

SN74S113 


Tl 

SN74S195 


Tl 

SN7403 


Motorola 

3N74LS76A 

74S114 

Hiiacni 

HD/4S114 

74S20 

Hitachi 

HD74S20 


TRW 

7403 

74LS83 

Hitachi 

HD74LS183A 


Mitsubishi 

M5S114 


Mitsubishi 

M5S020 

7404 

Hitachi 

HD7404 


Motorola 

SN74LS83A 


National 

DM74S114 


National 

DM74S20 


Mitsubishi 

M53204 


National 

DM74LS83 


Signetics 

74S114 


Signetics 

74S20 


Motorola 

MC7404 



DM74LS83A 


Tl 

SN74S114 


Tl 

SN74S20 


National 

DM7404 


Raytheon 

74LS83A 

74S132 

Tl 

SN74S132 

74S22 

Hitachi 

HD74S22 


NEC America ;iPB7404 


Signetics 

74LS83 

74S133 

Hitachi 

HD74S133 


Mitsubishi 

M5S22 


Signetics 

7404 


Tl 

SN74LS83A 


Mitsubishi 

M5S133 


National 

DM74S22 


Tl 

SN7404 

74LS85 

Motorola 

SN74LS85 


National 

DM74S133 


Signetics 

74S22 


Toshiba 

TC7404 


National 

DM74LS85 


Signetics 

74S133 


Tl 

SN74S22 


TRW 

7404 


Raytheon 

74LS85 


Ti 

SN74S133 

74S251 

AMD 

SN74S251 

7405 

Hitachi 

HD7405 


Signetics 

74L3o6 

743134 

Hitachi ' 

HD74Si34 


Hitachi 

HD74S251 


Mitsubishi 

M53205 


Tl 

SN74LS85 


National 

DM74S134 


Mitsubishi 

M5S251 


Motorola 

MC7405 

74LS86 

Hitachi 

HD74LSa6 


Signetics 

74S134 


National 

DM74S251 


National 

DM7405 


Motorola 

SN74LS86 


Tl 

SN74S134 


Signetics 

74S251 


NEC America mPB7405 


NEC America pPB74LS86 

74S135 

Hitachi 

HD74S135 


Tl 

SN74S251 


Signetics 

7405 


Raytheon 

74LS86 


National 

DM74S135 

74S253 

AMD 

SN74S253 


Tl 

SN7405 


Signetics 

74LS86 


Signetics 

74S135 


National 

DM74S253 


TRW 

7405 


Tl 

SN74LS86 


Tl 

SN74S135 


Signetics 

74S253 

7408 

Hitachi 

HD7406 

74LS90 

Motorola 

SN74LS90 

74S138 

AMD 

SN74S138 

74S257 

AMD 

SN74S257 


Mitsubishi 

M53206 ‘ 


Raytheon 

74LS90 


Mitsubishi 

M5S138 


Mitsubishi 

M5S257 


Motorola 

MC7406 


Signetics 

74LS90 


National 

DM74S138 


National 

DM74S257 


National 

DM7406 


Tl 

SN74LS90 


Signetics 

74S138 


Signetics 

74S257 


Signetics 

7406 

74LS92 

Hitachi 

HD74LS92 


Tl 

SN74S138 


Tl 

SN74S257 


Tl 

SN7406 


Motorola 

SN74LS92 

74S139 

AMD 

SN74S139 

74S258 

AMD 

SN74S258 


TRW 

7406 


Raytheon 

74LS92 


National 

DM74S139 


Mitsubishi 

M5S258 

7407 

Hitachi 

HD7407 


Signetics 

74LS92 


Signetics 

74S139 


Signetics 

74S258 


Mitsubishi 

M53207 


Tl 

SN74LS92 


Tl 

SN74S139 


Tl 

SN74S258 


Motorola 

MC7407 

74LS93 

Motorola 

SN74LS93 

74S140 

Hitachi 

HD74S140 

74S30 

Mitsubishi 

M5S030 


National 

DM7407 


Raytheon 

74LS93 


National 

DM74S140 


National 

DM74S30 


Signetics 

7407 ! 


Signetics 

74LS93 


Signetics 

74S140 


Tl 

SN74S30 


Tl 

SN7407 1 


Ti 

SN74I.S93 


Tl 

SN74S140 

74832 

Signetics 

74S32 


TRW 

7407 

74LS95 

Motorola 

SN74LS95 

74S15 

Hitachi 

HD74S15 

74S40 

Hitachi 

HD74S40 

7408 

Hitachi 

HD7408 


Raytheon 

74LS95B 


Mitsubishi 

M5S015 


Mitsubishi 

M5S040 


Mitsubishi 

M53208 


Signetics 

74LS95B 


Iviational 

DM74S15 


National 

DM74S40 


Motorola 

MC7408 


Tl 

SN74LS95B 


Signetics 

74S15 


Signetics 

74S40 


National 

DM740e 

74LS95B 

Hitachi 

HD74LS95B 


Tl 

SN74S15 


Tl 

SN74S40 


Signetics 

7408 

74SOO 

Hitachi 

HD74S00 

74S151 

AMD 

SN74S151 

74S51 

Mitsubishi 

M5S051 


Tl 

SN7408 


Mitsubishi 

M5SOOO 


Hitachi 

HD74S151 


National 

DM74S51 


Toshiba 

TC7408 


National 

DM74S00 


Mitsubishi 

M5S151 


Signetics 

74S51 


TRW 

7408 


Signetics 

74S00 


National 

DM74S151 


Tl 

SN74S51 

7409 

Hitachi 

HD7409 


Tl 

SN74S00 


Signetics 

74S151 

74S64 

Hitachi 

HD74S64 


Mitsubishi 

M53209 

74S02 

National 

DM74S02 


Tl 

SN74S151 


National 

DM74S64 


Motorola 

MC7409 


Signetics 

74S02 

74S153 

AMD 

SN74S153 


Signetics 

74S64 


National 

DM7409 


Tl 

SN74S32 


Mitsubishi 

M5S153 


Tl 

SN74S64 


Signetics 

7409 

74S03 

Hitachi 

HD74S03 


National 

DM74S153 

74S65 

Hitachi 

HD74S65 


Tl 

SN7409 


Mitsubishi 

M5S003 


Signetics 

74S153 


National 

DM74 S65 


TRW 

7409 


National 

DM74 S03 


Tl 

SN74S153 , 


Signetics 

74S65 

7410 

Hitachi 

HD7410 


Signetics 

74S03 

74S157 

AMD 

SN74S157 


Tl 

SN74S65 


Mitsubishi 

M53210 


Tl 

SN74S03 


Mitsubishi 

M5S157 

74S74 

Hitachi 

HD74S74 


Motorola 

MC7410 

74S04 

Hitachi 

H074S04 


National 

DM74S157 


Mitsubishi 

M5S074 


National 

DM7410 


Mitsubishi 

M5S004 


Signetics 

74S157 


Tl 

SN74S74 


NEC America uPB7410 


National 

DM74S04 


Tl 

SN74S157 

74S86 

Hitachi 

HD74S86 


Signetics 

7410 


Signetics 

74S04 

74S158 

AMD 

SN74S158 


National 

DM74S86 


Tl 

SN7410 


Tl 

SN74S04 


Mitsubishi 

MSS 158 


Signetics 

74S86 



SN7427 

74S05 

Hitachi 

HD74S05 


National 

DM74S158 


Tl 

SN74S86 


Toshiba 

TC7410 


Mitsubishi 

M3CCC5 


otyiimicb 

743^56 

/41IU 

Mitachi 

Hl)/4UO 


TRW 

7410 1 


National 

DM74S05 


Tl 

SN74S158 


Mitsubishi 

M53200 

74105 

NEC America fjPB74105 


Signetics 

74 SOS 

74S174 

AMD 

SN74S174 


Motorola 

MC7400 

74107 

AMD 

SN74107 


Tl 

SN74S05 


Hitachi 

HD74S174 


National 

DM7400 


Hitachi 

HD74107 

74S08 

Signetics 

74S08 


Mitsubishi 

M5S174 


NEC America pPB7400 


Mitsubishi 

M53307 


Tl 

SN74S08 


National 

DM74S174 


Signetics 

7400 


Motorola 

MC74H107 

74S09 

Signetics 

74S09 


Signetics • 

74S174 


Tl 

SN7400 



MC74107 


Tl 

SN74S09 


Tl 

SN74S174 


Toshiba 

TC7400 


National 

DM74107 

74S10 

Hitachi 

HD74S10 

74S175 

AMD 

SN74S175 


TRW 

7400 


NEC Arne, rica ^PB74107 


Mitsubishi 

M5S010 


Hitachi 

HD74S175 

7401 

Hitachi 

HD7401 


Signetics 

74107 


National 

nM74Sin 


fc4itcf ihicht 




nicoor»4 

* 

TI 

c.\r4;or i 


Signetics 

74S10 


National 

DM74S175 


Motorola 

MC7401 

74109 

National 

DM74109 j 


Tl 

SN74S10 


Signetics 

74S175 


National 

DM7401 


Signetics 

74109 j 
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74151 

Hitachi 

HD74151 

74162 

Mitsubishi 

M53362 

74180 

Signetics 

74180 




Mitsubishi 

M53351 


Motorola 

MC74162 


Tl 

SN74180 





Motorola 

MC74151 


National 

DM74162 


TRW 

74180 

74109 

T1 

SN74109 



MC83151 


Signetics 

74162 

74181 

AMD 

SN74181 

7411 

Hitachi 

HD741 1 


National 

DM74151 


Tl 

SN74162 


Mitsubishi 

M53381 


National 

DM741 1 


NEC Anrerica 

jiPB74151 


TRW 

74162 


Motorola 

MC74181 


Signetics 

7411 


Signetics 

74151 

74163 

AMD 

SN74163 



MC8341 

74116 

Signetics 

74116 


Tl 

SN74151 


Hitachi 

HD74163 


National 

DM74181 


Tl 

SN74116 



SN74151A 


Mitsubishi 

M53363 


NEC America 

^PB74181 

7412 

Hitachi 

HD7412 


TRW 

74151 


Motorola 

MC74163 


Signetics 

74181 


Signetics 

7412 

74152 

Motorola 

MC74152 


National 

DM74163 


Tl 

SN74181 


Tl 

SN7412 



MC83152 


Signetics 

74163 

74182 

AMD 

SN74182 


TRW 

7412 


Tl 

SN74152 


Tl 

SN74163’ 


Mitsubishi 

M53382 

74121 

Hitachi 

HD74121 


TRW 

74152 


TRW 

74163 


Motorola 

MC74182 


Mitsubishi 

M53321 

74153 

AMD 

SN74153 

74164 

AMD 

SN74164 



MC8342 


Motorola 

MC74121 


Mitsubishi 

M53353 



74164 


National 

DM74182 



MC8603 


Motorola 

MC74153 


Hitachi 

HD74164 


NEC America 

pPB74182 


National 

DM74121 



MC83153 


Mitsubishi 

M53364 


Signetics 

74182 


Signetics 

74121 


National 

DM74153 


Motorola 

MC83164 


Ti 

SN74182 


Tl 

SN74121 


NEC America 

jaPB74153 


Nationeti 

DM74164 

74190 

Hitachi 

HD74190 


TRW 

74121 


Signetics 

74153 


NEC America 

HPB74164 


Mitsubishi 

M53390 

74122 

Mitsubishi 

M53322 


Ti 

SN74153 


Raytheon 

74164 


Motorola 

MC74190 


Motorola 

MC74122 


TRW 

74153 


Signetics 

74164 


National 

DM74190 


Signetics 

74122 

74154 

AMD 

SN74154 


Tl 

SN74164 


Signetics 

74190 


Tl 

SN74122 


Mitsubishi 

M53354 

74165 

Mitsubishi 

M53365 


Tl 

SN74190 

74123 

AMD 

SN74123 


Motorola 

MC74154 


Motorola 

MC74165 

74191 

Hitachi 

HD74191 


Mitsubishi 

M53323 



MC8311 



MC83165 


Mitsubishi 

M53391 


Motorola 

MC74123 


, National 

DM74154 


National 

DM74165 


Motorola 

MC74191 


National 

DM74123 


NEC America ^iPB74154 


Signetics 

74165 


National 

DM74191 


NEC Atnerica 

^PB74123 


Signetics 

74154 


Tl 

SN74165 


Signetics 

74191 


Signetics 

74123 


Tl 

SN74154 

74166 

Hitachi 

HD74166 


Tl 

SN74191 


Tl 

SN74123 


TRW 

74154 


Mitsubishi 

M53366 

74192 

AMD 

SN74192 


TRW 

74123 

74155 

Mitsubishi 

M53355 


National 

DM74166 


Mitsubishi 

M53392 

74125 

Hitachi 

HD74125 


Motorola 

MC74155 


Signetics 

74166 


Motorola 

MC74192 


Mitsubishi 

M53325 


National 

DM74155 


Tl 

SN74166 



MC8360 


National 

DM74125 


NEC America 

pPB74155 

7417 

Hitachi 

HD7417 


National 

DM74192 


Signetics 

74125 


Signetics 

74155 


Mitsubishi 

M53217 


NEC America 

)jiPB74192 


Tl 

SN74125 


Tl 

SN74155 


Motorola 

MC7417 


Signetics 

74192 

74126 

Hitachi 

HD74126 


TRW 

74155 


National 

DM7417 


Tl 

SN74192 


Mitsubishi 

M53326 

74156 

Hitachi ' 

HD74156 


Signetics 

7417 

74193 

AMD 

SN74193 


National 

DM74126 


Mitsubishi 

M53356 


Tl 

SN7417 


Mitsubishi 

M53393 


Signetics 

74126 


Motorola 

MC74156 


TRW 

7417 


Motorola 

MC74193 


Tl 

SN74126 


National 

DM74156 

74170 

Mitsubishi 

M53370 



MC8366 

7413 

Mitsubishi 

M53213 


NEC America 

pPB74156 


National 

DM74170 


National 

DM74193 


Motorola 

MC7413 


Signetics 

74156 


NEC America 

piPB74170 


NEC America 

pPB74193 


National 

DM7413 


Tl 

SN74156 


Signetics 

74170 


Signetics 

74193 


NEC America 

JHPB7413 


TRW 

74156 


Tl 

SN74170 


Tl 

SN74193 


Signetics 

7413 

74157 

AMD 

SN74157 

74173 

National 

DM74173 

74194 

AMD 

SN74194 


Tl 

SN7413 


Hitachi 

HD74157 


Tl 

SN74173 


Hitachi 

HD74194 


TRW 

7413 


Mitsubishi 

M53357 

74174 

AMO 

SN74174 


Motorola 

MC74194 

74132 

Hitachi 

HD74132 


Motorola 

MC74157 


Hitachi 

HD74174 


National 

DM74194 


Mitsubishi 

M53332 



MC8322 


Mitsubishi 

M53374 


Signetics 

74194 


Motorola 

MC74132 


National 

DM74157 


Motorola 

MC74174 


Tl 

SN74194 


National 

DM74132 


NEC America nPB74157 


National 

DM74174 

74195 

AMD 

SN74195 


Signetics 

74132 


Signetics 

74157 


Signetics 

74174 


Motorola 

MC74195 , 


Tl 

SN74132 


Tl 

SN74157 


Tl 

SN74174 


National 

DM74195 

74136 

Raytheon 

74136 

74159 

Tl 

SN74159 

74175 

AMD 

SN74175 


NEC America 

HPB74195 


Tl 

SN74136 

7416 

Hitachi 

HD7416 


Hitachi 

HD74175 


Signetics 

74195 

7414 

Hitachi 

HD7414 


Mitsubishi 

M53216 


Mitsubishi 

M53375 



7447 


Mitsubishi 

M53214 


Motorola 

MC7416 


Motorola 

MC74175 


Tl 

SN74195 


Motorola 

MC7414 


National 

DM7416 


National 

DM74175 



SN7447A 


National 

DM7414 


Signetics 

7416 


NEC America 

;iPB74175 

74196 

Motorola 

MC74196 


Signetics 

7414 


Tl 

SN7416 


Signetics 

74175 


National 

DM74196 


Ti 

SN7414 


TRW 

7416 


Tl 

SN74175 


Signetics 

74196 

74141 

Motorola 

MC74141 

74160 

AMD 

SN74160 

74176 

Mitsubishi 

M53376 


Tl 

SN74196 


■National 

DM74141 


Hitachi 

HD74160 


Motorola 

MC74176 

74197 

Motorola 

MC74197 


NEC America 

MPB74141 


Mitsubishi 

M53360 



MC83176 


National 

DM74197 


Signetics 

74141 


Motorola 

MC74160 


National 

DM74176 


Signetics 

74197 


Tl 

SN74141 



MC8310 


Signetics 

74176 


Tl 

SN74197 

74145 

Mitsubishi 

M53345 



MC8316 


Tl 

SN74176 

74198 

Hitachi 

HD74198 


Motorola 

MC74145 


National 

DM74160 

74177 

Mitsubishi 

M53377 


MitsubisN 

M53398 



MC83145 


Raytheon 

74160 


Motorola 

MC74177 


National 

DM74198 


National 

DM74145 


Signetics 

74160 



MC83177 


NEC America 

HPB74198 


Raytheon 

74145 


Tl . 

SN74160 


National 

DM74177 


Signetics 

74198 


Signetics 

74145 


TRW 

74160 


Signetics 

74177 


Ti 

SN74198 


Tl 

SN74145 

74161 

AMD 

SN74161 


Tl 

SN74177 

74199 

Mitsubishi 

M53399 


TRW 

74145 


Hitachi 

HD74161 

74178 

Motorola 

MC83178 


National 

DM74199 

74150 

Hitachi 

HD74150 


Mitsubishi 

M53361 


Tl 

SN74178 


Signetics 

74199 


Mitsubishi 

M53350 


Motorola 

MC74161 

■ 74179 

Motorola 

MC83179 


Tl 

SN74199 


Motorola 

MC74150 


National 

DM74161 


Tl 

SN74179 

7420 

Hitachi 

HD7420 



MC83150 


NEC America 

pPB74161. 

74180 

Hitachi 

HD74180 


Mitsubishi 

M53220 


National 

DM74150 


Signetics 

74161 


Mitsubishi 

M53380 


Motorola 

MC7420 


NEC America 

HPB74150 


Tl 

SN74161 


Motorola 

MC74180 


National 

DM7420 


Signetics 

74150 


TRW 

74161 



MC83180 


NEC America 

^PB7420 


Ti 

SN74150 

74162 

AMD 

SN74162 


National 

DM74180 


Signetics 

7420 


TRW 

74150 


Hitachi 

HD74162 


NEC America pPB74180 


Tl 

SN7420 


♦ Discontinued 

The manufacturers report their devices can be used as direct replacements. 

Performaice details often differ, so compare the specifications considering your requirements. 
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Fairchild fcont’d^ 


7442 

Motorola 

MC8352 

7470 

Hitachi 

HD7470 

7489 

National 

DM7489 


' ' 



National 

DM7442 


Mitsubishi 

M53270 


T! 

SN7489 





NEC America 

HPB7442 


Motorola 

MC7470 


TRW 

7489 

7420 

Toshiba 

TC7420 


Signetics 

7442 


National 

DM7470 

7490 

Hitachi 

HD7490 


TRW 

7420 


TI 

SN7442 


Signetics 

7470 


Mitsubishi 

M53290 

7421 

Signetics 

7421 



SN7442A 


TI 

SN7470 


Motorola 

MC7490 

7422 

Hitachi 

HD7422 

7443 

Hitachi 

HD7443 

7472 

Hitachi 

HD7472 



MC8390 


Ti 

SNi'422 


Mitsubishi 

M53243 


Mitsubishi 

M53272 


National 

DM7490 

7423 

Motorola 

MC7423 


Motorola 

MC7443 


Motorola 

MC7472 


Signetics 

7490 


National 

DM7423 



MC8353 


National 

DM7472 


TI 

SN7490A 


TI 

SN7423 


Signetics 

7443 


Signetics 

7472 


TRW 

7490 

7425 

Mitsubishi 

M53225 


TI 

SN7443 


T! 

SN7472 

7491 

Hitachi 

HD7491 


Motorola 

MC7425 



SN7443A 


TRW 

7472 


Mitsubishi 

M53291 


National 

DM7425 

7444 

Hitachi 

HD7444 

7473 

Hitachi 

HD7473 


Motorola 

MC7491 


TI 

SN7425 


Mitsubishi 

M^3244 


Mitsubishi 

M53273 



MC8391 

7426 

Hitachi 

HD7426 


Motorola 

MC7444 


Motorola 

MC7473 


National 

DM7491 


Motorola 

MC7426 



MC8354 


National 

DM7473 


NEC America 

,uPB749l 


National 

DM7426 


Signetics 

7444 


NEC America 

HPB7473 


Signetics 

7491 


Signetics 

7426 


TI 

SN7444A 


Signetics 

7473 


TI 

SN7491A 


TI 

SN7426 

7445 

Mitsubishi 

M53245 


TI 

SN7473 

7492 

Hitachi 

HD7492 


TRW 

7426* 


Motorola 

MC7445 

7474 

Hitachi 

HD7474 


Mitsubishi 

M53292 

7427 

Hitachi 

HD7427 



MC8345 


Mitsubishi 

M53274 


Motorola 

MC7492 


Mitsubishi 

M53227 


National 

DM7445 


Motorola 

MC7474 



MC8392 


Motorola 

MC7427 


NEC America 

;iPB7445 


National 

DM7474 


National 

DM7492 


National 

DM7427 


Signetics 

7445 


NEC America 

)liPB7474 


Signetics 

7492 


Signetics 

7427 


TI 

SN7445 


Signetics 

7474 


TI 

SN7492 


TI 

SN7427 


TRW 

7445 


TI 

SN7474 



SN7492A 

74279 

Signetics 

74279 

7446 

Motorola 

MC7446 


TRW 

7474 


TRW 

7492 


TT 

SN74279 



MC8357 

7475 

Hitachi 

HD7475 

7493 

Hitachi 

HD7493 

74283 

Mitsubishi 

M53483 


National 

DM7446 


Mitsubishi 

M53275 


Mitsubishi 

MS3293 


NEC America 

fiPB74283 


Signetics 

7446 


Motorola 

MC7475 


Motorola 

MC7493 


TI 

SN74283 


TI 

SN7446A 



MC8375 



MC8393 

74290 

Mitsubishi 

M53490 

7447 

Mitsubishi 

M53247 


National 

DM7475 


National 

DM7493 


Motorola 

MC74290 


Motorola 

MC7447 


Signetics 

7475 


Signetics 

7493 


TI 

SN74290 



MC8357 


TI 

SN7475 


TI 

SN7493A 


TRW 

74290 


National 

DM7447 


TRW 

7475 


TRW 

7493 

74293 

Mitsubishi 

M53493 


NEC America 

pPB7447 

7476 

Hitachi 

HD7476 

7494 

Motorola 

MC7494 


Motorola 

MC74293 


Signetics 

7447 


Mitsubishi 

M53276 



MC8394 


TI 

SN74293 


TI 

SN7447 


Motorola 

MC7476 


Signetics 

7494 


TRW 

74293 

7448 

Mitsubishi 

M53248 


National 

DM7476 


TI 

SN7494 

74298 

Motorola 

MC74298 


Motorola 

MC7448 


NEC America 

pPB7476 

7495 

Hitachi 

HD7495 


Signetics 

74298 



MC8358 


Signetics 

7476 


Mitsubishi 

M53296 


TI 

SN74298 


National 

DM7448 


TI 

SN7476 


Motorola 

MC7495 

7430 

Hitachi 

HO7430 


Signetics 

7448 


TRW 

7476 



MC8395 


Mitsubishi 

M53230 


TI 

SN7448 

7477 

Motorola 

MC7477 


National 

DM7495 


Motorola 

MC7430 

7449 

Motorola 

MC7449 



MC8377 


Signetics 

7495 


National 

DMr430 



MC8359 


Signetics 

7477 


TI 

SN7495 


NEC America 

juPB7430 


TI 

SN7449 

7480 

Mitsubishi 

M53280 



SN7495A 


Signetics 

7430 

7450 

Hitachi 

HD7450 


Motorola 

MC7480 

7496 

Hitachi 

HD7496 


TI 

SN7430 


Mitsubishi 

M53250 


NEC America 

pPB7480 


Mitsubishi 

M53296 


TRW 

7430 


Motorola 

MC7450 


Signetics 

7480 


Motorola 

MC7496 

7432 

Hitachi 

HD7432 


National 

DM7450 


TI 

SN7480 



MC8396 


National 

nM7432 


NEC America 

pPB7450 

7481 

Motorola 

MC4004 


National 

DM7496 


Signetics 

7432 


Signetics 

7450 


TI 

SN7481A 


Signetics 

7496 


TI 

SN7432 


TI 

SN7450 

7482 

Hitachi 

HD7482 


TI 

SN7496 

7437 

Mitsubishi 

M53237 


TRW 

7450 


Motorola 

MC7482 


TRW 

7496 


Motorola 

MC7437 

7451 

Hitachi 

HD7451 



MC8382 

7497 

Motorola 

MC7497 


National 

DM7437 


Motorola 

MC7451 


TI 

SN7482 


TI 

SN7497 


NEC America uPB7437 


National 

DM7451 

7483 

Mitsubishi 

M53283 

75107 

AMD 

SN75'107 


Signetics 

7437 


NEC America 

HPB7451 


Motorola 

MC7483 


Motorola 

MC75107 


TI 

SN7437 


Signetics 

7451 



MC8383 


National 

DS75107 


TRW 

7437 


TI 

SN7451 


National 

DM7483 


Raytheon 

RC75107 

7438 

Mitsubishi 

M53238 


TRW 

7451 


Signetics 

7483 


TI 

SN75107 


Motorola 

MC7438 

7453 

Hitachi 

HD7453 


TI 

SN7483 

75108 

AMD 

SN75108 


National 

DM7438 


Mitsubishi 

M53253 



SN7483A 


Motorola 

MC75108 


NEC America 

fiPB7438 


Motorola 

MC7453 

7485 

Hitachi 

HD7485 


National 

DS75108 


Signetics 

7438 


National 

DM7453 


Mitsubishi 

M53285 


Raytheon 

RC75108 


TI 

SN7438 


NEC America 

fiPB7453 


Motorola 

MC7485 


TI 

SN75108 


TRW 

7438 


Signetics 

7453 


National 

DM7485 

75109 

AMD 

SN75109 

7439 

Signetics 

7439 


TI 

SN7453 


NEC America 

pPB7485 


Raytheon 

RC75109 

7440 

Hitachi 

HD7440 


TRW 

7453 


Signetics 

7485 


TI 

SN75109 


Mitsubishi 

M53240 

7454 

Hitachi 

HD7454 


TI 

SN7485 

75110 

AMD 

SN75110 


Motorola 

MC7440 


Motorola 

MC7454 


TRW 

7485 


Motorola 

MC75110 


National 

Divi744U 


National 

DM7454 

7486 

Hitachi 

HD7486 


Raytheon 

RC75110 


NEC America 

)iPB7440 


NEC America 

HPB7454 


Mitsubishi 

M53286 


TI 

SN75110 


Signetics 

7440 


Signetics 

7454 


Motorola 

MC7486 

75112 

TI 

SN75112 


TI 

SN7440 


TI 

SN7454 


National 

DM7486 

75121 

Motorola 

MC8T13 


TRW 

7440 


TRW 

7454 


NEC America 

pPB7486 


TI 

SN75121 

7441 

Mitsubishi 

M53241 

7460 

Hitachi 

HD7460 


Signetics 

7486 

75122 

Motorola 

MC8T14 


Motorola 

MC8315 


Mitsubishi 

M53260 


TI 

SN7486 


TI 

SN75122 


National 

DM7441 


Motorola 

MC7460 


TRW 

7486 

75123 

Motorola 

MC8T23 


Signetics 

7441 


National 

DM7460 

7488 

Motorola 

MC4002 


TI 

SN75123 


TI 

SN74141 


NEC ArneriCa 

fiPB7460 


Ti 

SN7488A 

76124 

Motorola 

MC8T24 

JAAO 


40 



rtcc 


.\%\Z 



M 



Mitsubishi 

M53242 


TI 

SN7460 


Mitsubishi 

M53289 

, 75150 

TI 

SN75150 


Motorola 

MC7442 


TRW 

7460 

L_ 

Motorola 

MC4064 

75154 

T! 

SN75154 


♦ Discontinued 


Bold face device numbers indicate manufacturers data Is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 1 Repfacemertt 1C Master 

Device ' Source Device Page 

Manufacturer 

Device 

1 Reptacement 1C Master 

I Source Device Page 

Manufacturer 

Device 

1 Replacement 1C Master 

1 Source Device Page 

Manufacture’ 

Device 

1 Reptacement 1C Master 

1 Source Device Page 

Fairchild icont’di 

75474 

Silicon G 

SG75474 

♦9H108 

Motorola 

MC54H108 

♦9H54 

Tl 

SN74H54 





Tl 

SN75474 



MC74H108 

♦9H55 

Motorola 

MC54H55 




75491 

Motorola 

MC75491 


National 

DM54H108 



MC74H55 

7520 

Sigcon G 

SG7520 


National 

DS75491 



DM74H108 


National 

DM54H55 

75207 

Tl 

SN75207 


Tl 

SN75491 


Signetics 

54H108 



DM74H55 

75208 

AMD 

SN75208 

75492 

Motorola 

MC75492 



74H108 


Tl 

SN54H55 


Tl 

SN75208 


National 

DS75492 


Tl 

SN54H108 

♦9H60 

Motorola 

MC54H60 

7521 

Silicon G 

SG7521 


Tl 

SN75492 



SN74H108 



MC74H60 

75234 

AMD 

SN75234 

8T13 

Motorola 

MC8T13 

♦9H11 

Motorola 

MC54H1 1 


National 

DM54H60 


Tl 

SN75234 


National 

DS55121 



MC74H1 1 



DM74H60 

75238 

AMD 

SN75238 


Tl 

SN55121 


National 

- DM54H11 


Tl 

SN54H60 


Tl 

SN75238 

8T14 

Motorola 

MC8T14 



DM74H11 



SN74H60 

7524 

Motorola 

MC7524 


National 

DS55122 


Signetics 

54H1 1 

♦9H61 

Motorola 

MC54H61 


National 

DS7524 


Tl 

,SN55122 



74H11 



MC74H61 


Signetics 

7524 

8T23 

Motorola 

MC8T23 


Tl 

SN54H1 1 


National 

DM54H61 


Silicon G 

SG7524 


National 

DS75123 



SN74H1 1 



DM74H61 


Tl 

SN7524 


Tl 

SN75123 

♦9H20 

Motorola 

MC54H20 


Signetics 

54H61 

7525 

Silicon G 

SG7525 

8T24 

Motorola 

MC8T24 



MC74H20 



74H61 

7528 

Motorola 

MC7528 


National 

DS75124 


National 

DM54H20 


Tl 

SN54H61 


Silicon G 

SG7528 


Tl 

SN75124 



DM74H20 



SN74H61 


Tl 

SN7528 

♦9H00 

Motorola 

MC54H00 


Signetics 

54H20 

♦9H62 

Motorola 

MC54H62 

7529 

Silicon G 

SG7529 



MC74H00 



74H20 



MC74H62 

75325 

AMD 

SN75325 


National 

DM54H00 


Tl 

SN54H20 


National 

DM54H62 


Motorola 

MC75325 



DM74H00 



SN74H20 



DM74H62 


National 

DS75325 


Signetics 

54H00 

♦9H21 

Motorola 

MC54H21 


Signetics 

54H62 


Signetics 

75325 



74H00 



MC74H21 



74H62 


Silicon G 

SG75325 


Tl 

SN54H00 


National 

DM54H21 


Tl 

SN54H62 


Tl 

SN75325 



SN74H00 



DM74H21 



SN74H62 

75326 

Tl 

SN75326 

♦9H01 

Motorola 

MC54H01 


Tl 

SN54H21 

♦9H71 

Motorola 

MC54H71 

75327 

Tl 

SN75327 



MC74H01 



SN74H21 



MC74H71 

7535 

Silicon G 

SG7535 


National 

DM54H01 

♦9H22 

Motorola 

MC54H22 


National 

DM54H71 

7538 

Silicon G 

SG7538 


Tl 

SN54H01 



MC74H22 



DM74H71 

7539 

Silicon G 

SG7539 



SN74H01 


National 

DM54H22 


Signetics 

54H71 

75430 

Tl 

SN75430 

♦9H04 

Motorola 

MC54H04 



DM74H22 



74H71 

75450 

Motorola 

MC75450 



MC74H04 


Signetics 

54H22 


Tl 

SN54H71 


National 

DS75450 


National 

DM54H04 



74H22 



SN74H71 


Signetics 

75450 



DM74H04 


Tl 

SN54H22 

♦9H72 

Motorola 

MC54H72 


Silicon G 

SG75450 


Signetics 

54H04 



SN74H22 


National 

DM54H72 


Tl 

SN75450 



74H04 

♦9H3CI 

Motorola 

MC54H30 



DM74H72 

75451 

Motorola 

MC75451 


Tl 

SN54H04 



MC74H30 


Signetics 

54H72 


National 

DS75451 



SN74H04 


National 

DM54H30 



74H72 


Signetics 

75451 

♦9H05 

Motorola 

MC54H05 



DM74H30 


Tl 

SN54H72 


Silicon G 

SG75451 



MC74H05 


Signetics 

54H30 



SN74H72 


Tl 

SN75451 


National 

DM54H05 



74H30 

♦9H73 

Motorola 

MC54H73 

75452 

Motorola 

MC75452 



DM74H05 


Tl 

SN54H30 


National 

DM54H73 


National 

DS75452 


Signetics 

54H05 



SN74H30 



DM74H73 


Signetics 

75452 



74H05 

♦9H40 

Motorola 

MC54H40 


Signetics 

54H73 


Silicon G 

SG75452 


Tl 

SN54H05 



MC74H40 



74H73 


Tl 

SN75452 



SN74H05 


National 

DM54H40 


Tl 

SN54H73 

75453 

Motorola 

MC75453 

♦9H08 

Motorola 

MC54H08 



DM74H40 



SN74H73 


National 

DS75453 



MC74H08 


Signetics 

54H40 

♦9H74 

Motorola 

MC54H74 


Signetics 

75453 


National 

DM54H08 



74H40 



MC74H74 


Silicon G 

SG75453 



DM74H08 


Tl 

.SN54H40 


National 

DM54H74 


Tl 

SN75453 


Signetics 

54H08 



SN74H40 



DM74H74 

75454 

Motorola 

MC75454 



74H08 

♦9H50 

Motorola 

MC74H50 


Signetics 

54H74 


National 

DS75454 

♦9H10 

Motorola 

MC54H10 


National 

DM54H50 



74H74 


Signetics 

75454 



MC74H10 



DM74H50 


Tl 

SN54H74 


Silicon G 

SG75454 


National 

DM54H10 


Signetics 

54H50 



SN74H74 


Tl 

SN75454 



DM74H10 



74H50 

♦9H76 

National 

DM54H76 

75460 

National 

DS75460 


Signetics 

54H10 


Tl 

SN54H50 



DM74H76 


Silicon G 

SG75460 



74H10 



SN74H50 


Signetics 

54H76 


Tl 

SN75460 


Tl 

SN54H10 

♦9H51 

Motorola 

MC54H51 



74H76 

75461 

Motorola 

MC75461 



SN74H10 



MC74H51 


Tl 

SN54H76 


National 

DS75461 

♦9H101 

Motorola 

MC54H101 


National 

DM54H51 



SN74H76 


Silicon G 

SG75461 



MC74H101 



DM74H51 

♦9H78 

National 

DM54H78 


Tl 

SN75461 


Signetics 

54H101 


Signetics 

54H51 



DM74H78 

75462 

Motorola 

MC75462 



74H101 



74H51 


Tl 

SN54H78 


National 

DS75462 


Tl 

SN54H101 


Tl 

SN54H51 



SN74H78 


Silicon G 

SG75462 



SN74H101 



SN74H51 

9LS00 

National 

DM54LS00 


Tl 

SN75462 

♦9H102 

Motorola 

MC74H102 

♦9H52 

Motorola 

MC54H52 



DM74LS00 

75463 

Motorola 

MC75463 


Signetics 

54H102 



MC74H52 


Raytheon 

9LS00 


National 

DS75463 



74H102 


National 

DM54H52 

9LS02 

National 

DM54LS02 


Silicon G 

SG75463 


Tl 

SN54H102 



DM74H52 



DM74LS02 


Tl 

SN75463 



SN74H102 


Tl 

SN54H52 


Raytheon 

9LS02 

75464 

Motorola 

MC75464 

♦9H103 

National 

DM54H103 



SN74H52 

9LS03 

National 

DM54LS03 


National 

DS75464 



DM74H103 

♦9H53 

Motorola 

MC54H53 



DM74LS03 


Silicon G 

SG75464 


Tl 

SN54H103 



MC74H53 


Raytheon 

9LS03 


Tl 

SN75464 



SN74H103 


National 

DM54H53 

9LS04 

National 

DM54LS04 

7M70 

Silicon G 

SG75470 

♦9H106 

National 

DM54H106 



DM74H53 



DM74LS04 


Tl 

SN75470 



DM74H106 


Tl 

SN54H53 


Raytheon 

9LS04 

75471 

Silicon G 

SG75471 


Signetics 

54H106 



SN74H53 

9LS05 

National 

DM54LS05 

- 

Tl 

SN75471 



74H106 

♦9H54 

Motorola 

MC54H54 



DM74LS05 

75472 

Silicon G 

SG75472 


Tl 

SN54H106 



MC74H54 


Raytheon 

9LS05 


Tl 

SN75472 



SN54H107 


National 

DM54H54 

9LS08 

National 

DM54LS08 

75473 

Silicon G 

SG75473 



SN74H106 



DM74H54 



DM74LS08 


Tl 

SN75473 



SN74H107 


Tl 

SN54H54 


Raytheon 

9LS08 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer 

1 Replacement 

IC Master 

j Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

I Replacement 

ICMastar 

Manufacturer 

iReplacemenl 

^ 

i IC Master 

Device 

'Source 

Device Page 

Device 

1 Source 

Device Page 

Device 

I Source 

Device Page 

Device 

ISource 

De^ Page 

Fairchild (cont’d) 


9LS174 

9LS175 

Raytheon 

National 

9LS174 

DM54LS175 

9LS42 

National 

DM54LS42 

DM74LS42 

9006 

National 

Tl 

DM9006C 

SN5460 






DM74LS175 


Raytheon 

9LS42 



SIM7460 

9LS09 

National 

DM54LS09 


Raytheon 

9LS175 

9LS51 

National 

DM54LS51 

9007 

n 

SN29007 



DM74LS09 

9LS181 

National 

DM541 81 



DM74LS51 

9008 

■National 

C»49008C 


Raytheon 

9LS09 



DM74181 


Raytheon 

9LS51 


Tl 

SN29008 

9LS10 

National 

DM54LS10 


Raytheon 

9LS181 

9LS54 

National 

DM54LS54 

9009 

Motorola 

MC7440 



DM74LS10 

SLS'iSO 

National 

DM64LS190 



DM74LS54 


National 

DM9009C 


Raytheon 

9LS10 



DM74LS190 


Raytheon 

9LS54 


Tl 

SN29009 

9LS109 

National 

DM54LS109 


Raytheon 

9LS190 

9LS55 

National 

DM54LS55 



SN5440 



OM74LS109 

9LS191 

National 

DM54LS191 



DM74LS55 

9012 

National 

DM901 2C 


Raytheon 

9LS109 



DM74LS191 


Raytheon 

9LS55 


Tl 

SN29012 

9LS11 

National 

DM54LS1 1 


Raytheon 

9LS191 

9LS670 

National 

DM54LS670 



SN5403 



DM74LS1 1 

9LS192 

National 

DM54LS192 



DM74LS670 



SN7403 


Raytheon 

9LS11 



DM74LS192 


R^tytheon 

9LS670 

9016 

Motorola 

MC7404 

9LS112 

National 

DM54LS112 


Raytheon 

9LS192 

9LS73 

National 

DM54LS73 


National 

DM901 6C 



DM74LS112 

9LS193 

National 

DM54LS193 



DM74LS73 


Tl 

SN29016 


Raytheon 

9LS112 



DM74LS193 

9LS74 

National 

DM54LS74 



SN5404 

9LS113 

National 

DM54LS113 


Raytheon 

9LS193 



DM74LS74 



SN7404 



DM74LS113 

9LS194 

Raytheon 

9LS194A 


Raytheon 

9LS74 

9017 

Tl 

SN5405 


Raytheon 

9LS113 

j 9LS195 

Raytheon 

9LS195A 

9LS83 

National 

DM54LS83 



SN7405 

9LS114 

National 

DM54LS114 

9LS196 

National 

DM54LS196 



DM74LS83 

9024 

National 

OM74109 



DM74LS114 



DM74LS196 


Raytheon 

9LS83A 



DM8024 


Raytheon 

9LS114 


Raytheon 

9LS196 

9LS86 

National 

DM54LS86 



DM9024 

9LS125 

National 

DM54LS125 

9LS197 

National 

DM54LS197 



DM74LS86 


Signetics 

74109 



DM74LS125 



DM74LS197 


Raytheon 

9LS86 


Tl • 

SN29024 

9LS126 

National 

DM54LS126 


Raytheon 

9LS197 

9LS90 

Raytheon 

9LS90 



SN54109 



DM74LS126 

9LS20 

National 

DM54LS20 

i 9LS93 

Raytheon 

9LS93 



SN74109 

9lS132 

NdliOnai 

DM54LSi32 



OM74LS20 

1 9LS95 

Raytheon 

9LS95B 

9031 

Signetics 

N8252 



DM74LS132 


Raytheon 

9LS20 

i 9LOO 

National 

DM54LOO 

9034 

Motorola 

MCM4002 


Raytheon 

9LS132 

9LS21 

National 

DM54LS21 



DM74LOO 


Signetics 

8224 

9LS133 

National 

DM74S133 



DM74LS21 


Tl 

SN54LSOO 


Tl 

SN5488A 

9LS136 

National 

DM54LS136 


Raytheon 

9LS21 



SN74LS00 



SN7488A 



DM74LS136 

9LS22 

National 

DM54LS22 

9L04 

National 

DM54L04 

9093 

Hitadii 

HD221 1 


Raytheon 

9LS136 



DM74LS22 



DM74L04 


National 

DM9093 

9LS138 

National 

DM54LS138 


Raytheon 

9LS22 


T! 

SN54LS04 


Raytheon 

RMd93 



DM74LS138 

9LS251 

Raytheon 

9LS251 



SN74LS04 


Tl 

SN1 58093 


Raytheon 

9LS138 

9LS253 

National 

DM54LS253 

1 9L24 

National 

DM8024 



SN1 59093 

9LS139 

National 

DM54LS139 



DM74LS253 



DM9024 

9094 

National 

DM9094 



DM74LS139 


Raytheon 

9LS253 


Tl 

SN54LS109 


Raytheon 

RMg94 


Raytheon 

9LS139 

9LS257 

National 

DM54LS257 



SN74LS109 


Tl 

SN1 58094 

9LS14 

National 

DM54LSr4 



DM74LS257 

9L54 

National 

DM54L64 



SN1 59094 



DM74LS14 


Raytheon 

9LS257 



DM74L54 

9097 

National 

OM9097 


Raytheon 

9LS14 

9LS258 , 

National 

DM54LS258 


Tl 

SN54LS54 


Raytheon 

RM997 

9LS15 

National 

DM54LS15 



OM74LS258 



SN74LS54 


Tl 

SN1 58097 



DM74LS15 


Raytheon 

9LS256 

( 9L86 

National 

DM5486 



SN1 59097 


Raytheon 

9LS15 

9LS259 

National 

DM8334 



DM7486 

9099 

Hitachi 

HD2210 

9LS151 

National 

DM54LS151 



DM9334 


Tl 

SN54LS86 


National 

DM9099 



DM74LS151 

9LS266 

National 

DM54LS266 



SN74LS86 


Raytheon 

RM999 


Raytheon 

9LS151 



OM74LS266 

♦9NXX 

Fairchild 

54XX 


Tl 

SN1 58099 

9LS152 

Raytheon 

9LS152 


Raytheon 

9LS266 



74XX 



SN1 5^)99 

9LS153 

National 

DM54LS153 

9LS27 

National 

DM54LS27 

♦9SXX 

Fairchild 

54SXX 

9135 

National 

DM935 



DM74LS153 

1 


nM74L.S27 



74SXX 

9157 

National 

DM957 


Raytheon 

9LS153 


Raytheon 

9LS27 

♦9S04 

National 

DM74S04 

9158 

National 

DM958 

9LS155 

National 

DM54LS155 

9LS279 

National 

DM54LS279 


Signetics 

74S04 

93H00 

Tl 

SN54S195 



DM74LS155 



DM74LS279 


Tl 

SN54S04 



SN74S195 


Raytheon 

918155 


Raytheon 

9LS279 



SN74S04 

93LOO 

AMD 

93L00 

9LS156 

National 

DM54LS156 

9LS283 

National 

DM54LS283 

♦9S05 

National 

DM74S05 


Natiortal 

DM74L00 



DM74LS156 

! 


DM74LS283 


Signetics 

74S05 


Tl 

SN54LS195 


Raytheon 

9LS156 


Raytheon 

9LS283 


Tl 

SN54S05 



SN74LS195 

9LS157 

National 

DM54 LSI 57 

9LS295 

Raytheon 

9LS295A 



SN74S05 

93L01 

AMD 

93L01 



DM74LS157 

9LS298 

AMD 

9LS298 

9000 

Tl 

SN29000 


National 

OM8301 


Raytheon 

9LS157 


Raytheon 

9LS298 

9001 

Motorola 

MC3052 



DM9301 

9LS158 

National 

DM54LS158 

9LS30 

National 

DM54LS30 



MC9001 

93L08 

AMD 

93L08 



DM74LS158 



DM74LS30 


Tl 

SN2d001 

93L09 

National 

OM8309 


Raytheon 

9LS158 


Raytheon 

9LS30 

9002 

Motorola 

MC7400 



DM9309 

9LS160 

National 

DM54LS160 

9LS32 

National 

DM54LS32 


National 

DM9002C 

93L10 

AMD 

93L10 



DM74LS160 



DM74LS32 


Tl 

SN29002 


National 

DM76L75 


Raytheon 

9LS160 


Raytheon 

9LS32 



SN5400 



DM86L75 

9LS161 

National 

DM54LS161 

9LS365 

National 

DM54LS365 



SN7400 

93L11 

AMD 

93L11 



DM74LS161 



DM74LS365 

9003 

Motorola 

MC7410 


National 

DM54L154A 


Raytheon 

9LS161 

9LS366 

National 

DM54LS366 


National 

DM9003C 



DM74L154A 

9LS162 

National 

DM54LS162 



DM74LS366 


Tl 

SN29003 

93L12 

AMD 

93L12 



DW7nLS uc 


fNaiionai 

DMoeLsaor I 



bNb410 



UM8312 


Raytheon 

9LS162 



DM74LS367 



SN7410 



DM9312 

9LS163 

National 

DM54LS163 

9LS368 

National 

DM54LS36e 

9004 

Motorola 

MC7420 

93L14 

AMD 

93L14 



DM74LS163 



DM74LS368 


National 

DM9004C 

93L16 

AMD 

93L16 


Raytheon 

9LS163 

9LS37 

National 

DM54LS37 


Tl 

SN29004 


National 

DM76L76 

9LS164 

National 

DM54LS164 



DM74LS37 



SN5420 



DM86L76 



DM74LS164 


Raytheon 

9LS37 



SN7420 

93L18 

AMD 

93L18 

9LS170 

National 

DM54LS170 

9LS38 

National 

DM54LS38 

9005 

Motorola 

MC7450 


National 

DMeStB 



DM74LS170 



DM74LS38 


National 

DM9005C 



DM9318 


Raytheon 

9LS170 


Raytheon 

9LS38 


Tl 

SN29005 

93L21 

AMD 

93L21 

9LS173 


918173 

Qi Qdn 

KlQtimnal 







r. I 

9LS174 

Natorial 

DM54LS174 



OM74LS40 



SN7450 



SN74LS139 



DM74LS174 


Raytheon 

9LS40 

9006 

Motorola 

MC7460 

93L22 

AMD 

93L22 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer I Replacement IC Master 

Device 1 Spurce Device Page 

Manufacturer 

Device 

1 Replacsment IC Master 

1 Source Device Page 

Menufacrturer 

Device 

1 Replacement IC Master 

1 Source Device Page 

Manufacturer I Replacement IC Master 

Device 1 Source ' Device Page 


930 

National 

DM930 

9315 

Motorola 

MC8315 

♦93166 

Tl 

.SN74166 


9300 

AMD 

9300 



MC9315 

931 7B 

National 

DM5447 





Motorola 

MC9300 


National 

DM5441 



DM7447 

93L22 

National 

DM54L157A 


National 

DM8300 



DM7441 A 


Tl 

SN5446A 



DM74L157A 



DM9300 


Signetics 

7441 



SN7446A - 

93L24 

AMD 

93L24 , 


Raytheon 

RC9300 


Tl 

SN54141 

931 7C 

National 

DM5446 

93L28 

AMD 

93L28 



RM9300 

♦93150 

Motorola 

MC83150 



DM7446 

93L34 

AMD 

93L34 


Tl 

SN54195 



MC93150 


Tl 

SN29318 


National 

DM8334 



SN74195 


National 

DM54150 



SN39318 



DM9334 

9301 

AMD 

9301 



DM74150 



SN5446A 

93L38 

AMD 

93L38 


Motorola 

MC9301 


Raytheon 

54150 



SN7446A 

♦93L40 

AMD 

93L40 


National 

DM8301 


Tl 

SN54150 

♦93170 

National 

DM74170 

93L41 

AMD 

93L41 



DM9301 



SN74150 


Tl 

SN54170 


National 

DM54181 


Tl 

SN29301 

♦93151 

Motorola 

MC83151 



SN74170 


) 

DM74181 



SN39301 



MC93151 

♦93174 

AMD 

SN74174 

♦93L60 

AMD 

93L60 

9304 

AMD 

9304 


National 

DM54151 


National 

DM54174 

♦93L66 

AMD 

93L66 


Mitsubishi 

M54304 



DM74151 


- 

DM74174 

93S00 

National 

DM74S195 


Motorola 

MC9304 


Raytheon 

54151 


Tl 

SN54174 


Tl 

SN54S195 


Raytheon 

RC9304 


Tl ■ 

$>4541 51 A 



SN74174 



SN74S195 



RM9304 



SN74151A 

♦93175 

AMD 

SN74175 

93S10 

AMD 

93S10 

♦9306 

AMD 

9306 

♦93152 

Motorola 

MC83152 


National 

DM54175 


National 

DM54LS160 


Motorola 

MC9306 



MC93152 



DM74175 



DM74LS160 

9307 

Motorola 

MC9307 


Raytheon 

54152 


Tl 

SN54175 

93S12 

AMD 

93S12 


National 

DM5448 


Tl 

SN54152A 



SN74175 


National 

DM8312 



DM7448 



SN74152 

♦93176 

Motorola 

MC93176 



DM9312 


Tl 

SN5448A 

♦93153 

Motorola 

MC83153 


National 

DM54176 

♦93S138 

National 

DM74S138 



SN7448A 



MC93153 



DM74176 


Ti 

SN54S138 

9308 

AMD 

9308 


National 

DM54153 


Tl 

SN54176 



SN74S138 


Motorola 

MC9308 



DM74153 



SN74176 

♦93S139 

National 

DM74S139 


Raytheon 

RC9308 


Raytheon 

54153 

♦93177 

Motorola 

MC83177 


Tl 

SN54S139 



RM9308 


Tl 

SN54153 



MC93177 



SN74S139 


Tl 

SN29308 



SN74153 


National 

DM54177 

♦,93S151 

National 

DM74S151 



SN39308 

♦93155 

National 

DM54155 



DM74177 


Tl 

SN54S151 



SN54116 



DM74155 


Tl 

SN54177 



SN74S151 



SN74116 


Tl 

SN54155 



SN74177 

♦93S153 

National 

DM74S153 

9309 

AMD 

9309 



SN74155 

♦93178 

Motorola 

MC83178 


Tl 

SN54S153 


Motorola 

MC9309 

♦93156 

National 

DM54156 



MC93178 



SN74S153 


National 

DM8309 



DM74156 


Tl 

SN54178 

♦93S157 

National 

DM74S157 



DM9309 


Tl 

SN54156 



SN74178 


Tl 

SN54S157 


Tl 

SN29309 



SN74156 

♦93179 

Motorola 

MC83179 



SN74S157 



SN39309 

♦93157 

National 

DM54157 



MC93179 

♦93S158 

National 

DM74S158 

9310 

AMD 

9310 



DM74157 


Tl 

SN54179 


Tl 

SN54S158 


Motorola 

MC8310 


Tl 

SN54157 



SN74179 



SN74S158 



MC9310 



SN74157 

9318 

AMD 

9318 

93S16 

AMD 

93S16 


National 

DM74160 

9316 

AMD 

9316 


Motorola 

MC9318 


National 

DM54LS161 



DM8310 


Motorola 

MC8316 


National 

DM8318 



DM74LS161 



DM9310 



MC9316 



DM9318 

♦93S174 

National 

DM74S174 


Raytheon 

RC9310 


National 

DM8316 


Tl 

SN54148 


Tl 

SN54S174 



RM9310 



DM9316 



SN74148 



SN74S174 


Tl 

SN29310 


Raytheon 

RC9316 

♦93180 

Motorola 

MC83180 

♦93S175 

National 

DM74S175 



SN39310 



RM9316 



MC93180 


Tl 

SN54S175 



SN54160 


Tl 

SN29316 


National 

DM54180 



SN74S175 



SN74160 



SN39316 



DM74180 

♦93S194 

National 

DM74S194 

9311 

AMD 

9311 



SN54161 


n 

SN54180 


Tl 

SN54S194 


Motorola 

MC831 1 



SN74161 



'SN74180 



SN74S194 



MC9311 

♦93160 

National 

DM54160 

♦93190 

National 

DM54190 

♦93S21 

AMD 

93S21 


National 

DM8311 



DM74160 



DM74190 


National 

DM74S139 



DM9311 


Tl 

SN54160 


Tl 

SN54190 

93S22 

AMD 

93S22 


Raytheon 

RC931 1 



SN74160 



SN74190 


National 

DM74S157 



RM9311 

♦93161 

National 

DM54161 

♦93191 

National 

DM54191 



DM74S22 


Tl 

SN29311 



DM74161 



DM74191 


Tl 

SN54S157 



SN39311 


Tl 

SN54161 


Tl 

SN54191 



SN74S157 



SN54154 



SN74161 



SN74191 

♦93S251 

National 

DM74S251 



SN74154 

♦93162 

National 

DM54162 

♦93194 

AMD 

SN74194 


Tl 

SN54S251 

9312 

AMD 

9312 



DM74162 


National 

DM54194 



SN74S251 


Motorola 

MC9312 


Tl 

SN54162 



DM74194 

93S253 

National 

DM74S253 


National 

DM8312 



SN74162 


Tl 

SN54194 

93S257 

National 

DM74S257 



DM9312 

♦93163 

National 

DM54163 



SN74194 


Tl 

SN54S257 


Raytheon 

RC9312 



DM74163 

♦93195 

National 

DM54195 



SN74S257 



RM9312 


Tl 

SN54163 



DM74195 

♦93S258 

National 

DM74S258 


Signetics 

8230 



SN74163 


Tl 

SN54195 


Tl 

SN54S258 


Tl 

SN29312 

♦93164 

AMD 

SN74164 



SN74195 



SN74S258 



SN39312 


Motorola 

MC83164 

♦93196 

Motorola 

MC7280 

93S41 

National 

DM54181 

9314 

AMD 

9314 



MC93164 


National 

DM54196 



DM74181 


Motorola 

MC9314 


National 

DM54164 



DM74196 


■ Tl 

SN54S181 

♦93141 

National 

DM54141 



DM74164 


Tl 

SN54196 



SN74S181 



DM74141 


Tl 

SN54164 



SN74196 

93S42 

National 

DM74S182 


Tl 

SN74141 



SN74164 

♦93197 

Motorola 

MC8280 


Tl 

SN54S182 

♦93145 

Motorola 

MC83145 

♦93165 

Motorola 

MC83165 


National 

DM54197 



SN74S182 



MC93145 


National 

DM54165 



DM74197 

93S46 

National 

DM7160 


National 

DM54145 



DM74165 


Tl 

SN54197 



DM8160 



DM74145 


Tl 

SN54165 



SN74197 

93S47 

National 

DM7160 


Raytheon 

54145 



SN74165 

♦93198 

Motorola 

MC8316 



DM74S47 



74145 

♦93166 

National 

DM54166 


National 

DM54198 



DM8160 


Tl 

SN54145 



DM74166 



DM74198 

♦93S48 

AMD 

93S48 



SN74145 


Tl_ 

SN54166 


Signetics 

54198 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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1C MASTER 


I 


1 Mmufacturer I Replacemetrt 

tC Master 

Manufacturer 

1 Replacement 

iC Master 

Manufacturer 

iRepiacemen 

IC Master 

Manufacturer 

1 Replacement 

1 IC Matter 

Dtvice 

' Source 

Device Page 

Device 

1 Source 

Device 

Page 

Device 

'source 

Device 

Page 

Device 

ISotace 

Device 

Page 

Fairchild (cont’d) 

♦93410 

93411 

Tl 

Hitachi 

SN74S301 

HM2504 


93425 

Signetics 

N82S111 

S82S111 

1678 

93448 

MMI 

63S483 

6^41-1 

DM77S296 

1453 

1449 





MMI 

5530 




93425 



National 


♦93198 

Signetics 

74198 



6530 



Tl 

SN54S214 




DM87S296 



Tl 

SN54198 



6531 




SN74S214 



NEC Micro 

pPB42S 

1621 



SN74198 


National 

DM54S206 


93426 

Harris 

HPROM1024 


Raytheon 

29625 

1658 

♦93199 

National 

DM54199 



DM74S206 



Intersil 

IM5623 



Tl 

SN54S474 

1708 



DM74199 


Raytheon 

RC5330 



MMI 

6301-1 

1449 



SN74S474 

1708 


Tl 

SN54199 



RM5330 



Signetics 

N82S129 

1680 

♦9345 

Motorola 

MC9345 




SN74199 


Signetics 

82S17 



Tl 

SN54S287 

1708 


National 

DM5445 


932 

National 

DMg32 


T! 

SN54S200A 




SN74S287 

1708 



DM7445 


9321 

AMD 

9321 



SN54S201 


93427 

AMD 

AM27S21 



Signetics 

5445 



National 

DM54LS139 



SN74S200A 



Harris 

HM7611 




7445 




DM74LS139 



SN74S201 




1284,1292 


Tl 

SN5445A 



Tl 

SN54S139 

93412 

Intersil 

IM5600 




HM7611A 




SN7445A 




SN74S139 


Motorola 

MCM93412 



MMI 

S3S141 

1453 

93450 

MMI 

5380-1 

1449 

9322 

AMO 

9322 


Tl 

SN54S214 




5301-1 

1449 



6380-1 

1449 


Motorola 

MC8322 



SN/4S214 




63S141 

1453 

93451 

MMI 

5381-1 

1449 



MC9322 

93415 

AMI 

S4015 

1203 



6301-1 

1449 



6381-1 

1449 


National 

DM74157 


Fujitsu 

MBM93415 



National 

DM54S287 


93452 

MMt 

5352-1 

1449 



DM8322 


Hitachi 

HM2510 




DM74S287 




6352-1 

1449 



DM9322 


Intel 

2115 

1416 


Raytheon 

29661 

1664 


National 

DM54S572 



Raytheon 

RC9322 


Motorola 

MCM93415 



Tl 

SN54S287 

1708 



DM74S572 




RM9322 


Raytheon 

RC5500 




SN74S287 

1708 


NEC Micro mPB406 

1625 


Tl 

SN29322 



RM5500 


93433 

Hitachi 

HM2501 



Raytheon 

29640 




SN39322 


RCA 

MWS5001 



Motorola 

MC4004 



Signetics 

N82S136 

1680 



SN54157 



MWS5501 



Tl 

SN83433 




S82S136 

1680 



SN74157 


Signetics 

N82S10 

1678 



SN93433 


93453 

MMI 

5353-1 

1449 

932-1 

/“.luiD 

S324 



niS25i10 

1678 

♦93434 

Intersil 

IM5600 




6353-1 

1449 


Motorola 

MC9324 



S82S110 



MMI 

5230-1 

1466 


National 

DM54S573 


♦9325 

National 

DM54141 



93415 




6230-1 

1486 



DM74S573 




DM74141 


Tl 

SN54S314 



Motorola 

MCM4002 



NEC Micro 

pPB426 

1625 


Signetics 

54141 



SN74S314 



National 

DM54e7 



Raytheon 

29641 




74141 

9341 5A 

Tl 

SN74S314 




DM7488 


93474 

AMI 

S2114 

1196 


Tl 

SN74141 

93416 

Harris 

HPROM1024A 


Signetics 

8223 


93487 

Tl 

SN54H87 


9328 

AMD 

9328 


Intersil 

IM5603 



Ti 

SN5488A 


♦93487 

Tl 

SN74H87 



Motorola 

MC9328 


MMI 

6300-1 

1449 



SN7488A 


♦9349 

Signetics 

54180 



Signetics 

N8277 


NEC Micro 

pPD403 


93435 

MMI 

5560 




74180 


933 

National 

DM933 


Signetics 

N82S126 

1680 



6560 



Tl 

SN54180 


9334 

AMD 

9334 


Tl 

SN54S387 

1708 


Motorola 

MC4064 




SN74180 



Motorola 

MC9334 



SN74S387 

1708 


Tl 

SN7489 


♦935 

National 

DM935 



National 

DM9334 

93417 

AMD 

AM27S20 


93436 

AMD 

AM27S12 


♦9350 

Tl 

SN54290 



Tl 

SN54259 


Harris 

HM7610 



Harris 

HM7621 




SN74290 




SN74259 



1284,1292 



1284,1298 

♦9352 

Motorola 

MC8352 


9338 

AMD 

9338 



HM7610A 



Intel 

3602 




MC9352 


9340 

AMD 

9340 


MMI 

53S140 

1453 


Intersil 

IM5604 



National 

DM5442 


♦93400 

Motorola 

MCM40t2 



6300-1 

1449 


MMt 

53S240 

1453 

... 


DM7442 


♦93403 

AMD 

93403 



63S140 

1453 



5305-1 

1449 


Signetics 

5442 



raifChiid 

7489 



6300-1 

1449 



63S240 

1453 



7442 



MMI 

27S02 


National 

DM54S387 




6305-1 

1449 


Tl 

SN5442 




6560 



DM74S387 



National 

DM54S570 




SN7442 



Motorola 

MCM4064 


NEC Micro 

pPB403 




DM74S570 


♦9353 

Motorola 

MC8353 




MC4064 


Raytheon 

29660 

1664 


Raytheon 

29610 

1654 



MC9353 



National 

DM7489 


Tl 

SN54S387 

1708 


Signetics 

82S130 



Signetics 

5443 



Sigiretics 

N82S25 1678 



SN74S387 

1706 


Tl 

SN54S270 




7443 



Tl 

SN54S289 

934183 

Tl 

SN54H183 




SN74S270 



Tl 

SN5443 




SN74S289 



SN74H183 


93438 

Harris 

HM7640 




SN7443 




SN7489 

9342 

AMD 

9342 




1284,1304 

♦9354 

Motorola 

MC8354 


♦93404 

Signetics 

82S25 


Motorola 

MC8342 




HM7640A 




MC9354 


♦93406 

Intersil 

IM5603 



MC9342 



MMI 

53S482 

1453 


Signetics 

5444 



MMI 

6200-1 1466 


National 

DM54182 




5340-1 

1449 



7444 



Motorola 

MCM4006 



DM74182 




63S482 

1453 


Tl 

SN5444A 



Signetics 

N82S226 


Raytheon 

RM9342 




6340-1 

1449 



SN7444A 



Tl 

SN54187 


Signetics 

54182 



National 

DM77S295 


♦9355 

Motorola 

MC8355 




SN74187 



74182 




DM87S295 


♦9356 

Tl 

SN54293 


93407 

Motorola 

MC4004 


Tl 

SN54182 



NEC Micro 

UPB405 

1621 



SN74293 




MC4304 



SN74182 



Raytheon 

29624 

1656 

♦9357 

Motorola 

MCe357 



Tl 

SN5481A 

93421 

MMI 

5531 



Tl 

SN54S475 

1708 


MC93S7 




SN7481A 



6531 




SN74S47S 

1708 

♦9357A 

Motorola 

MC9357A 


9341 

AMD 

9341 


National 

DM54S200 


93446 

AMD 

AM27S13 



National 

DM5446A 



Motorola 

MC8341 



DM74S200 



Harris 

HM7621 




DM7446A 




MC9341 


NEC America 

mP82200 




1284,1298 


Signetics 

7446 



National 

DM54181 


Raytheon 

RC5340 



Intel 

3622 



Tl 

SN5446A 







R‘v*5340 



MMI 

d3S241 

1453 



SN7446A 



Raytheon 

RC9341 


Signetics 

N82S16 

1678 



5306-1 

1449 

♦9357B 

Motorola 

MC9357B 




RM9341 


Tl 

SN54S200A 




63S241 

1453 


National 

DM5447A 



Signetics 

54181 



3N54S201 




6306-1 

1449 



DM7447A 




74181 



SN74S200A 



National 

DM54S571 



Signetics 

7447 



Ti 

SN54181 



SN74S201 




DM74S571 



Tl 

SN5447A 




SN74181 

93422 

Motorola 

MCM93422 



Raytheon 

29611 

1654 



SN7447A 


93410 

Motorola 

MCM4056 

93425 

AMI 

S402S 

1203 


Signetics 

82S131 


♦9358 

Motorola 

MC8358 


♦93410 

SigrMtics 

54S301 1678 


Hitachi 

HM2511 


93448 

Harris 

HM7641 




MC9358 




74S301 1678 


Intel 

2125 

1416 



1284,1304 


National 

DM5448 



Tl 

SN54S300 


Motorola 









wiew-r-rw 




SN54S301 


RCA 

MWS5001 



MMI 

53S483 

1453 


Signetics 

7448 




SN74S300 



MWS5501 




5341-1 

1449 


Tl 

SN5448 



♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

I ilepiacefflerrt 

1C Master 

Manufacturer 

1 Replacement 

1C Master 

Manufacturer 

1 Replacement 

1C Master 

Manufacturer 

1 Replacement 

1C Master 

Device 

' Source 

Device Page 

Device 

■Source 

Device Page 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device Page 

Fairchild (bont’d) 


♦9392 

Tl 

SN7492A 

9641 

AMD 

AM26S1 1 


9961 

Tl 

SN15961 


♦9393 

Motorola 

MC8393 


Tl 

AM26S11 


9962 

Hitachi 

HD2207 






MC9393 

9664 

Signetics 

7524 



Raytheon 

RM962 

♦9358 

Tl, 

SN7448 


National 

DM5493 


Tl 

SN75492 



Tl 

SN 15862 

♦9359 

Motorola 

MC8359 



DM7493 

9665 

Exar 

XR2201 

931 



SN15962 



MC9359 


Signetics 

5493 


Motorola 

MC1411 


9963 

Raytheon 

RM963 


Tl ' 

SN54293 



7493 


SGS 

L201 



Tl 

SN15863 

936 

Naflonal 

DM936 


Tl 

SN5493 


Signetics 

NE5501 




SN 15963 

9360 

AMb 

9360 



SN7493 



ULN2001 





Motorola 

MC8360 

♦9394 

Motorola 

MC8394 



7525 


Pprranti Electric 



National 

MC9360 


Signetics 

MC9394 


Silicon G 

SG2001 






DM54192 


5494 


Sprague 

ULN-2001 







DM74192 



7494 


Tl 

ULN2001 


ZN425 

Datel 

ADC-MC8B 664 


Raytheon 

RC9360 


Tl 

SN5494 

9666 

Exar 

XR2202 

931 





RM9360 



SN7494 


Motorola 

MC1412 


Fujitsu 


Tl 

SN54192 

♦9395 

Motorola 

MC8395 

MC9395 


SGS 

Signetics 

L202 

NE5502 




SN74192 








♦9366 

AMD 

9366 


National 

DM5495 



ULN2002 


MBL6800 

Fairchild 

F6800 1886,1888 


Motorola 

MC8366 



DM7495 


Silicon G 

SG2002 


MBL6802 

Fairchild 

F6802 1887,1888 



MC9366 


Signetics 

5495 


Sprague 

ULN-2002 


MBL6850 

Fairchild 

F6850 1887,1891 


National 

DM54193 



7495 


Tl 

ULN2002 


MBM4044 

Tl 

TMS4044 



DM74193 


Tl 

SN5495A 

9667 

Exar 

XR2203 

931 

MB2114 

NEC Micro 

P.PD2114 1604 


Raytheon 

RM9366 



SN7495A 


Motorola 

MC1413 


MB7054 

Fairchild 

93453 1264 


Tl 

SN54193 

♦9396 

Motorola 

MC8396 


SGS 

L203 



NEC Micro 

pPB426 1625 



SN74193 



MC9396 


Signetics 

NE5503 


MB7055 

Signetics 

N82S2708 1702 

9368 

Mitel 

MD4368 


National 

DM5496 



ULN2003 


MB7057 

NEC Micro 

fiPB403 

937 

National 

DM937 



DM7496 


Silicon G 

SG2003 


MB7059 

Fairchild 

93452 1264 

9375 

Motorola 

MC9375 


Signetics 

5496 


Sprague 

ULN-2003 



NEC Micro 

pPB406 1625 


National 

DM5475 



7496 


Tl 

ULN2003 


MB8101 

NEC Micro 

pPD2101AL 1586 



DM7475 


Tl 

SN5496 

9668 

Exar 

XR2204 

931 

MB8107 

NEC Micro 

|liPD411 1547 


Signetics 

5475 



SN7496 


Motorola 

MC1416 



Tl 

TMS4060 



7475 

944 

National 

DM944 


Signetics 

NE5504 


MB8111 

NEC Micro 

pPD2111AL 1595 

♦9375 

Tl 

SN5475 

945 

National 

DM945 



ULN2004 


MB8114 

Fairchild 

2114 1281 



SN7475 

946 

National 

DM946 


Sprague 

ULN-2004 



Rockwell 

R2114 

♦9377 

Motorola 

MC8377 

948 

National 

DM948 


Tl 

ULN2004 


MB8116 

AMD 

9016 



MC9377 

949 

National 

DM949 

9930 

Hitachi 

HD2204 



NEC Micro 

pPD416 1562 


Nationai 

DM54LS77 

95H90 

Plessey 

SP8641 


Raytheon 

RM930 



Tl 

TMS4116 



DM74LS77 

96L02 

AMD 

96L02 


Tl 

SN 15830 


MB8224 

NEC Micro 

pPD414 


Tl 

SN5477 


National 

DM9602 



SN 15930 


MB8227 

Fairchild 

M4027 



SN7477 

96S02 

National 

DM8602 

9932 

Hitachi 

HD2201 



NEC Micro 

fiPD414A 

♦9380 

Motorola 

MC8380 



DM9602 


Raytheon 

RM932 



Tl 

TMS4027 



MC9380 

9600 

AMD 

9600 


Tl 

SN 15832 


MB8308 

Tl 

TMS4700 


Signetics 

5480 

9601 

AMD 

9601 



SN15932 


MB8508 

Tl 

TMS2708 



7480 


Motorola 

MC9601 

9933 

Hitachi 

HD2202 


MB8515 

AMD 

2708 


Tl 

SN5480 


National 

DM8601 


Raytheon 

RM933 



EA 

EA2708 



SN7480 



DM9601 


Tl 

SN15833 



Intel 

2708 

♦9382 

Motorola 

MC8382 


Raytheon 

RF8601 



SN 15933 



Motorola 

MCM2708 



MC9382 



RF9601 

9935 

Hitachi 

HD2208 



National 

MM2708 


National 

DM7482 


Tl 

SN29601 


Raytheon 

RM935 



Tl 

TMS2708 


Tl 

SN5482 

9602 

AMD 

9602 


Tl 

SN1 5835 





♦9383 

Motorola 

SN7482 

MC8383 

Motorola 

National 

MC9602 

DM8602 

9936 

Hitachi 

31^5935 

HD2206 


General Instrument 



MC9383 



OM9602 


Raytheon 

RM936 






National 

DM5483 


Raytheon 

RF8602 


Tl 

SN15836 


AY1-0212 

AMI 

S50242 



DM7483 



RF9602 



SN 15936 


AY1-2006 

AMI 

S10131 


Signetics 

5483 

9603 

Motorola 

MC8603 

9937 

Raytheon 

RM937 


AY3-1014A 

RCA 

CDP1854 



7483 



MC9603 


Tl 

SN15837 



SMC 

COM2017 


Tl 

SN5483A 


National 

DM54121 



SN 15937 



Tl 

TMS6011 



SN7483A 



DM74121 

9941 

Raytheon 

RM941 


AY5-1012 

SMC 

COM2502 

♦9385 

National 

DM5485 


Signetics 

54121 


Tl 

SN15841 


♦AY5-1012 

Tl 

TMS601 1 



DM7485 



74121 



SN15941 


AYS- 101 3A 

AMI 

SI 883 629 

9386 

Tl 

SN54LS266 


Tl 

SN54121 

9944 

Hitachi 

HD2209 



SMC 

COM2502H 



SN74LS266 



SN74121 


Raytheon 

RM944 



Western 

TR1402 

939 

National 

DM939 

961 

National 

DM961 


Tl 

SN15844 




TR1602 

♦9390 

Motorola 

MC8390 

9614 

AMD 

9614 



SN 15944 


AY5-2376 

SMC 

KR2376 



MC9390 


Tl 

SN55114 

9945 

Hitachi 

HD2205 


AY5-3507 

Plessey 

pP3202 


National 

DM5490 



SN75114 


Raytheon 

RM945 


AY5-3600 

SMC 

KR3600 



DM7490 

9615 

AMD 

9615 


Tl 

SN 15845 


AY5-3600-PROSMC 

KR3600-PRO 


Signetics 

5490 


Tl 

SN55115 



SN 15945 


ER1400 

Nitron 

NCI 400 



7490 



SN75115 

9946 

Hitachi 

HD2203 


ER1711 

Nitron 

NCI 711 


Tl 

SN5490A 

9616 

AMD 

9616 


Raytheon 

RM946 


ER2051 

Nitron 

NC2051 



SN7490A 

9617 

AMD 

9617 


Tl 

SN 15846 


ER2055 

Nitron 

NC2055 

♦9391 

Motorola 

MC8391 

96176 

Motorola 

MC83176 



SN15946 


ER2401 

Nitron 

NC2401 



MC9391 

962 

National 

DM962 

9948 

Raytheon 

RM948 


ER2805 

Nitron 

NC2805 


National 

DM5491 

9620 

AMD 

9620 


Tl 

SN 15848 


RA9-1101 

Mostek 

MK4007 



DM7491 

9621 

AMD 

9621 



SN15948 


♦RA9-1103 

Signetics 

1103 


Signetics 

5491 


Raytheon 

RC9621 

9949 

Tl 

SN15849 


♦RO1-2048 

AMI 

S8773 



7491 



RM9621 



SN15949 


R03-16384 

AMI 

S8996 


Tl 

SN5491A 

9622 

Raytheon 

RC9622 

9950 

Raytheon 

RM950 


R03-8316 

AMI 

S6831A 



SN7491A 



RM9622 


Tl 

SN 15850 




1215,1806 

♦9392 

Motorola 

MC8392 

963 

National 

DM963 



SN 15950 



Fairchild 

351 6E 



MC9392 

9636 

Motorola 

MC3488 

9951 

Raytheon ■ 

RM951 



Mostek 

MK31000 


National 

DM5492 

9640 

AMD 

AM26S10 


Tl 

SN15851 



Rockwell 

R2316 



DM7492 


Motorola 

MC3440 



SN15951 


R03-9316 

AMI 

S4216B 1209 


Signetics 

9392 



MC3443 

9961 

Raytheon 

RM961 




S6831B 


Tl 

SN5492A 


Tl 

AM26S10 


Tl 

SN 15861 




1215,1806 


♦ Discontinued 


1C MASTER 1979 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considerir^ your requirements. 
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iC MASTER 


Manufacturer 

I Replacement 

— 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

1 Replaceinent 

IC Master 

Maraifacturer 

1 Replacement 

1 IC Master 

Device 

' Source 

Device 

Rage 

Device 

' Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Devi^ 

Page 

General instrument (cont’d) 

♦HD401 1 

RCA 

SSS 

CD4011 
SCL401 1 


HD6403 

SMC 

COM2017 

COM2502 


HM7602 

National 

Signetics 

DMk77 

Ne2S23 

1680 





♦HD4012 

Motorola 

MCI 401 2 


HD6403A 

Intersil 

IM6403A 



Tl 

SN^188 

1708 

R03-9316 

Mostek 

MK34000 



National 

CD4012 


HD6403C 

Intersil 

IM6403C 




SN74S188 

1708 

R03-9332 

AMI 

S68332 

1216 


RCA 

CD4012 


HD6600 

MMI 

HD6600 


HM7603 

AMD 

AM27S19 


R05-2240 

Fairchild 

3257 



SSS 

SCL4012 


HD6605 

MMI 

HD6605 



MMI 

5331-1 

1449 


Mostek 

MK2302 


♦HD4013 

Motorola 

MCI 401 3 


HD70C95 

National 

MM70C95 




6»1-1 

1449 


•SMC 

CG4100 



National 

CD4013 


nD70C97 

National 

MM70C97 



Signetics 

N82S123 

1680 

R05-8192 

AMI 

S8865 



RCA 

CD4013 


♦HD74CXX 

National 

MM74CXX 



Ti 

SN54S288 

1708 

♦RO6-1024 

AMI 

S8773 



SSS 

SCL4013 


HD80C95 

National 

MM70C95 




SN74S288 

1708 

♦R06-2048 

AMI 

S8773 


♦HD4014 

National 

CD4014 


HD80C97 

Fairchild 

F40097 


HM7608 

Raytheon 

29635 

1662 

R03-9332C 

Tl 

TMS4732 



RCA 

CD4014 



National 

MM70C97 


HM7610 

AMD 

AM27S20 







SSS 

SCL4014 




MM80C97 



Fairchild 

93417 

1258 

Harris Semiconductor 

♦HD4015 

National 

RCA 

CD4015 

CD4015 


HI1818 

HI1818A 

RCA 

Datel 

CD4051 

MV-808 

683 


Intel 

Intersil 

3601-1 

IM5603 

1453 






SSS 

SCL4015 


HI1828 

RCA 

CD4052 



MMI 

53S1680 

HA-2050 

Datel 

AM-405-2M 

687 

♦HD4017 

National 

CD4017 


HI1828A 

Datel 

MVD-409 

683 



5300-1 

1449 

HA-2C55 

Oatet 

AM-405-2 

637 


RCA 

CD4017 


HI6040 

Intersil 

IH5040 




63S1680 

1453 

HA-2060 

Oatel 

AM-406-2M 

687 


SSS 

SCL4017 


HI5041 

Intersil 

IH5041 




6300-1 

1449 

HA-2065 

Oatel 

AM-406-2 

687 

♦HD4018 

National 

CD4018 


HI5042 

Intersil 

IH5042 



National 

DM54S387 


HA-2420 

Datel 

SHM-IC-1M 

685 


RCA 

CD4018 


HI5044 

Intersil 

IH5044 




DM74S387 


HA-2425 

AD 

AD583 



SSS 

SCL4018 


HI5045 

Intersil 

IH5045 



NEC Micro 

mPB403 



Datel 

SHM-lC-1 

685 

♦HD4019 

National 

CD4019 


HI5046 

Intersil 

IH5046 



Raytheon 

29660 

1664 

HA-2500 

Intersil 

HA2500 



RCA 

CD4019 


HI5047 

Intersil 

IH5047 



Si^etics 

N82S126 

1680 

HA-2502 

Datel 

AM-450-2M 

687 


SSS 

SCL4019 


HI504e 

Intersil 

IH5048 




S82S126 

1680 


Intersil 

HA2502 


♦HD4020 

National 

CD4020 


HI5049 

Intersil 

IH5049 



n 

SN54S387 

1708 

HA-2505 

Datel 

AM-450-2 

687 


RCA 

C04020 


HI5050 

Intersil 

IH6050 




SN74S387 

1708 


Intersil 

HA2505 



SSS 

SCL4020 


HI5051 

Intersil 

IH5051 


HM7610A 

MMI 

53S140 

1453 

HA-252Q 

An 

AD509 


♦HD4C21 

NStrCnai 

CD4021 


Hi506 

Date! 

MV-1606 

683 



63S140 

1453 


Intersil 

HA2520 



RCA 

CD4021 



Intersil 

IH5060 


HM7611 

AMD 

AM27S21 


HA-2522 

Datel 

AM-452-2M 

687 


SSS 

SCL4021 



RCA 

CD4067 



Fairchild 

93427 

1258 


Intersil 

HA2522 


♦HD4022 

National 

CD4022 



Siliconix 

DG506 



Intersil 

IM5623 


HA-2525 

AD 

AD509 



RCA 

CD4022 


HI506A 

Datel 

MX-1606 

683 


MMI 

5301-1 

1449 


Datel 

AM-452-2 

687 


SSS 

SCL4022 



Teledyne P 

4552 




6301-1 

1449 


Intersil 

HA2525 


♦HD4023 

Motorola 

MCI 4023 


HI507 

Datel 

MVD-807 

683 


National 

DM7574 


HA-2600 

Intersil 

HA2600 



National 

CD4023 



RCA 

CD4097 



Raytheon 

29661 

1664 

HA-2602 

Datel 

AM-460-2M 

687 


RCA 

CD4023 



Siliconix 

DG507 



Signetics 

N82S129 

1680 


Intersil 

HA2602 



SSS 

SCL4023 


HI507A 

Datel 

MXD-807 

683 



S82S129 

1680 

HA-2605 

Datel 

AM-460-2 

687 

♦HD4024 

National 

CD4024 



Teledyne P 

4551 



Tl 

SN54S287 

1708 

HA-2620 

Intersil 

HA2620 



RCA 

CD4024 


HI508 

RCA 

CD4051 




SN74S287 

1708 

HA-2622 

Datel 

AM-462-2M 

687 


SSS 

SCL4024 


H1508A 

Datel 

MX-808 

683 

HM7611A 

MMI 

S3S141 

1453 


Intersil 

HA2622 


♦HD4025 

Motorola 

MCI 4025 


HI509 

RCA 

CD4052 




63S141 

1453 

HA-2625 

AD 

AD507 



National 

CD4025 


HI509A 

Datel 

MXD-409 

683 

HM7620 

AMD 

AM27S12 



Datel 

AM-462-2 

687 


RCA 

CD4025 


HI562-2 

Datel 

OAC-681M 

674 


Fairchild 

93436 

1260 

HA-2640 

Oatel 

AM-464-2M 

687 


SSS 

SCL4025 


HI562-6 

Datel 

DAC-681C 

674 


Intel 

3602 



National 

LM143 


♦HD4027 

National 

CD4027 


HM5101 

AMI 

S5101 

1206 


MMI 

5305-1 

1449 

HA-2646 

Oatel 

AM-464-2 

687 


RCA 

CD4027 


HM6100 

Intersil 

tM6100 




6305-1 

1449 


National 

LM343 



SSS 

SCL4027 


HM6100A 

Intersil 

IM6100A 



Motorola 

MCM7620 


HA 2650 

Exar 

XR1558 


♦HD4023 

National 

CD4028 


HM6100C 

Intersil 

IM6100C 



Nationat 

DM54S570 


HA-2665 

Exar 

XR1458 



RCA 

CD4028 


HM6402 

SMC 

COM6402 




DM74S570 


HA-2700 

Datel 

AM-470-2M 



SSS 

SCL4028 


HM6501 

AMI 

SS101 

1206 


Raytheon 

2M10 

1654 

HA-2705 

Datel 

AM-470-2C 


♦HD4029 

National 

CD4029 



Fairchild 

3538 



S^inetics 

N82S130 

1680 

HA-2720 

Fairchild 

mA776 



RCA 

CD4029 



Intel 

2101 




S82S130 

1680 


Intersil 

8021 



SSS 

SCL4029 




5101 



Tl 

SN54S270 


HA-2900 

Datel 

AM-490-2M 

690 

♦HD4030 

National 

CD4030 



NEC Micro |iPD5101 

1562 



SN74S270 


HA-2906 

Datel 

AM-490-2A 

690 


RCA 

CD4030 



RCA 

CPD1822 


HM7620A 

MMI 

53S240 

1453 


Tl 

TL089 




CD4070 




MWS5040 




63S240 

1453 

HA-4741 

Exar 

XR4741 



SSS 

SCL4030 



SSS 

SCM5101 


HM7621 

AMD 

AM27S13 



Raytheon 

HA4741 


♦HD4035 

National 

CD4035 


HM6504 

AMD 

9145 



Fairchild 

93446 

1280 

HA 1488 

Signetics 

MCI 488 



RCA 

CD4035 



Fujitsu 

MBM6504 



Intel 

3622 


♦HD14518 

RCA 

CD4518 



SSS 

SCL4035 



Mostek 

MK4104 



MMi 

5306-1 

1449 


SSS 

SCL4518 


♦HD4040 

National 

CD4040 



Toshiba 

TC5504 




6306-1 

1449 

♦HD14520 

RCA 

CD4520 



RCA 

CD4040 


HM6508 

AMI 

S6508 

1207 


Motorola 

MCM7621 



SSS 

SCL4620 



SSS 

SCL4040 



Intel 

2125 

1416 


National 

DM54S571 


♦HD14529 

RCA 

CD4052 


♦HD4042 

National 

CD4042 



Intersil 

IM6508 




OM74S571 


HD1489 

Signetics 

MCI 489 



SSS 

SCL4042 



National 

MM74C929 



Raytheon 

29611 

1654 

HD1489A 

Signetics 

MC1489A 


♦ HD4049 

National 

CD4049 



NEC Micro 

pPD6508 

1562 


Signetics 

N82S131 

1680 

♦HD4000 

Motorola 

MCI 4000 



RCA 

CD4049 



Toshiba 

TC5508 




S82S131 

1680 


RCA 

CD4000 



SSS 

SCL4049 


HM6514 

Fairchild 

2114 

1281 


Tl 

SN54S370 



SSS 

SCL4000 


♦HD4050 

National 

CD4050 



Fujitsu 

MBM6514 




SN74S370 


♦HD4001 

Motorola 

MC14001 



RCA 

CD4050 



Intel 

2114 


HM7621A 

MMI 

53S241 

1463 


National 

CD4001 



SSS 

SCL4050 



Rockwell 

R2114 




63S241 

1453 


RCA 

CD4001 


♦HD4066 

Nationaf 

CD4066 

1076 

HM6516 

AMI 

S6S18 

1208 

HM7640 

Fairchild 

93438 

1262 


RRS 

SGL4001 



A 

\yL/40uG 



intersii 

iKwSiu 



Intel 

3604 


♦HD4002 

Motorola 

MCI 4002 



SSS 

SCL4066 



National 

MM74C930 



MMI 

5340-1 

1449 


National 

CD4002 


HD4702 

Fairchild 

F4702 


HM6551 

Intersil 

IM6551 




6340-1 

1449 


RCA 

CD4002 


♦HD54CXX 

National 

MM54CXX 



National 

MM74C920 



Motorola 

MCM7640 



SSS 

SCL4002 


HD6101 

Intersil 

IM6101 


HM6561 

Intersil 

IM6561 



National 

DM77S295 


♦ HD4006 

RCA 

CD4006 


HD6101A 

Intersil 

IM6101A 


HM7161 

MMI 

53S1681 

1453 



DM87S295 



SSS 

SCU006 


HD6101C 

Intersil 

IM6101C 




63S1681 

1453 


NEC Micro 

|xPB405 

1621 

♦HD4007 

Motorola 

MCI 4007 


HD6402 

Intersil 

IM6402 


HM7602 

AMD 

AM27S18 



Raytheon 

29621 

1656 


National 

CD4007 



SMC 

COM2017 



MMI 

5330-1 

1449 



29624 

1658 


RCA 

CD4007 




COM2502 




5331-1 

1448 


RCA 

CD40032 



SSS 

SCL4007 


HD6402A 

Intersil 

IMfianaA 





4 440 


V. 


\7ZZ 

1♦HD4008 

RCA 

CD4008 


HD6402C 

Intersil 

IM6402C 




6331-1 

1449 



SN74S475 

1708 


National 

CD4011 


HD6403 

Intersil 

IM6403 



National 

DM7577 


HM7640A 

MMI 

53S482 

1453 


♦ Discontinued 
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Hams Senliconductor (cont’d) 

HPROM1024A Tl 
♦HPROM2048Fairchikl 

SN74S387 

93446 

1708 

1260 

HD10121 

National 

Signetics 

DM10121 

10121 

HD74LS00 

Signetics 

Tl 

74LS00 

SN74LS00 






Intersil 

IM5624 


HD10124 

Fairchild 

FI 01 24 

HD74LS01 

Fairchild 

HD74LS01 

HM7640A 

MMI 

63S482 

1453 


Sgnetics 

N82S131 

1680 


Motorola 

MCI 01 24 


Motorola 

SN74LS01 

HM7641 

Intei 

3624 


HPROM2048A Fairchild 

93436 

1260 


National 

DM10124 


National 

DM74LS01 


MMI 

53S483 

1453 


Signetics 

N82S130 

1680 


NEC America 

pPB10124 


Raytheon 

74LS01 



5341-1 

1449 

HPROM8256lntersil 

IM5600 



Signetics 

10124 


Signetics 

74LS01 



63S483 

1453 


MMI 

5330-1 

1449 

HD10125 

Fairchild 

F10125 


Tl 

SN74LS01 



6341-1 

1449 



6330-1 

1449 


Motorola 

MCI 01 25 

HD74LS02 

Fairchild 

74LS02 


Motorola 

MCM7641 



National 

DM7577 



Signetics 

10125 


Motorola 

SN74LS02 


National 

DM77S296 




DM8577 


HD10130 

Fairchild 

FI 01 30 


National 

DM74LS02 



DM87S296 



Signetics 

N82S23 

1680 


Motorola 

MCI 01 30 


NEC America 

pPB74LS02 


NEC Micro /jiPB425 

1621 


Tl 

SN54S188 

1708 


Signetics 

1010130 


Raytheon 

74LS02 


Raytheon 

29625 

1658 



SN54188 


HD10131 

Fairchild 

F10131 


Signetics 

74LS02 


T1 

SN54S474 

1708 



SN74S188 

1708 


Motorola 

MC10131 


Tl 

SN74LS02 



SN74S474 

1708 



SN74188 



NEC America 

pPB10131 

HD74LS03 

Fairchild 

74LS03 

HM7642 

Fairchild 

93452 

1264 

HROM1024 

Tl 

SN54187 



Signetics 

10131 


Motorola 

SN74LS03 


Intel 

3605 




SN74187 


HD10132 

Fairchild 

FI 01 32 


National 

DM74LS03 


MMI 

5352-1 

1449 







MC10132 


NFC Amerina iiPB74LS03 


6352-1 

1449 

Hitachi America. 

Ltd. 



Signetics 

10132 


Raytheon 

74LS03 


Motorola 

MCM7642 





HD10133 

Fairchild 

FI 01 33 


Signetics 

74LS03 


National 

DM54S572 







Motorola 

MCI 01 33 


Tl 

SN74LS03 



DM74S572 


HA1137 

Sanyo 

LA7230 



NEC America 

HPB10133 

HD74LS04 

Fairchild 

74LS04 


NEC Micro 

iaPB406 

1625 

HA1197 

Sanyo 

LA1240 



Signetics 

10133 


Motorola 

SN74LS04 


Raytheon 

29640 


HA1199 

Sprague 

ULN-2249 


HD10134 

Fairchild 

FI 01 34 


National 

DM74LS04 


Signetics 

N82S136 

1680 

HA1303 

Toshiba 

TA7502 



Motorola 

MC10134 


NEC America 

HPB74LS04 



S82S136 

1680 

HA17741 

Toshiba 

TA7504 



Signetics 

10134 


Raytheon 

74LS04 

HM7643 

Fairchild 

93453 

1264 

HD10101 

Fairchild 

F10101 


HD10136 

Fairchild 

FI 01 36 


Signetics 

74LS04 


Intel 

3625 



Motorola 

MC10101 



Motorola 

MCI 01 36 


Tl 

SN74LS04 


MMI 

5353-1 

1449 


NEC America urei0101 



Signetics 

10136 

HD74LS05 

Fairchild 

74LS05 



6353-1 

1449 


Signetics 

10101 


HD10145 

Fairchild 

FI 01 45 


Motorola 

SN74LS05 


Motorola 

MCM7643 


HO10102 

Fairchild 

FI 01 02 



Motorola 

MCI 01 45 


National 

DM74LS05 


National 

DM54S573 



Motorola 

MCI 01 02 



Signetics 

10145 


NEC America 

HPB74LS05 



DM74S573 



NEC America uPB10102 


HD10148 

Motorola 

MCM10148 


Raytheon 

74LS05 


NEC Micro 

^PB426 

1625 


Signetics 

10102 



NEC America 

HPB10148 


Signetics 

74LS05 


Raytheon 

29641 


HD10104 

Fairchild 

FI 01 04 



Signetics 

10148 


Tl 

SN74LS05 


Signetics 

N82S137 

1680 


Motorola 

MC10104 



Tl 

SN10148 

HD74LS08 

Fairchild 

74LS08 



S82S137 

1680 


Signetics 

10104 


HD10160 

Fairchild 

FI 01 60 


Motorola 

SN74LS08 

HM7647R 

AMO 

AM27S15 


HD10105 

Fairchild 

F10105 



Motorola 

MCI 01 60 


National 

DM74LS08 

HM7648 

MMI 

5348-1 

1449 


Motorola 

MCI 01 05 



Signetics 

10160 


NEC America 

/1PB74LS08 



6348-1 

1449 


National 

DM10105 


HD10161 

Fairchild 

FI 01 61 


Raythewi 

74LS08 


Raytheon 

29620 

1656 


NEC America aPB10105 



Motorola 

MC10161 


Signetics 

74LS08 

HM7649 

MMI 

5349-1 

1449 


Signetics 

10105 



NEC America 

IU.PB10161 


Tl 

SN74LS08 



6349-1 

1449 

HD10106 

Fairchild 

FI 01 06 



Signetks 

10161 

HD74LS09 

Fairchild 

74LS09 

HM7680 

Fairchild 

93450 

1266 


Motorola 

MCI 01 06 


HD10162 

Fairchild 

FI 01 62 


Motorola 

SN74LS09 


MMI 

5380-1 

1449 


National 

DM10106 



Motorola 

MCI 01 62 


National 

DM74LS09 



6380-1 

1449 


NEC America 

|LtPB10106 



NEC America jliPB10162 


Raytheon 

74LS09 


Motorola 

MCM7680 



Signetics 

10106 



Signetics 

10162 


Signetics 

74LS09 


Raytheon 

29630 

1660 

HDt0107 

Fairchild 

F10107 


HD10164 

Fairchild 

FI 01 64 


Tl 

SN74LS09 

HM7680P 

MMI 

53PS880 



Motorola 

MC10107 



Motorola 

MC10164 

HD74LS10 

Fairchild 

74LS10 



63PS880 



NEC America p.PB10107 

■ 


NEC America 

/iPB10164 


Motorola 

SN74LS10 

HM7681 

Fairchild 

93451 

1266 


Signetics 

10107 



Signetics 

10164 


National 

DM74LS10 


MMI 

5381-1 

1449 

HD10109 

Fairchild 

FI 01 09 



Tl 

SN10164 


NEC America 

pPB74LS10 



6381-1 

1449 


Motorola 

MC10109 


HD10165 

Fairchild 

FI 01 65 


Raytheon 

74LS10 


Motorola 

MCM7681 



National 

DM10109 



Motorola 

MCI 01 65 


Signetics 

74LS10 


Raytheon 

29631 

1660 


NEC America fiPB10109 



Signetics 

10165 


Tl 

SN74LS10 

HM7681P 

MMI 

53PS881 



Signetics 

10109 


HD10174 

Fairchild 

F10174 

HD74LS107 

Fairchild 

74LS107 



63PS881 


HD10110 

Fairchild 

F10110 



Motorola 

MCI 01 74 


Motorola 

SN74LS107A 

HM7684 

MMI 

53S840 

1453 


Motorola 

MC10110 



NEC America 

HPB10174 


National 

DM74LS107 



63S840 

1453 


NEC America 

pPBIOHO 



Signetics 

10174 


Raytheon 

74LS107 


Raytheon 

29650 



Signetics 

10110 



Tl 

SN10174 


Signetics 

74LS107 

HM7684P 

MMI ■ 

53PS840 


HD10111 

Fairchild 

F10111 


HD10175 

Fairctoild 

FI 01 75 


Tl 

SN74LS107A 



63PS840 



Motorola 

MC10111 



Motorola 

MC10175 

HD74LS1 1 

Fairchild 

74LS1 1 

HM7685 

MMI 

S3S841 

1453 


National 

DM10111 



Signetics 

10175 


Motorola 

SN74LS11 



63S841 

1453 


NEC America pPBIOIH 


HD10179 

Fairchild 

F10179 


National 

DM74LS1 1 


Motorola 

MCM7685 



Signetics 

10111 



Motorola 

MCI 01 79 


NEC America 

)liPB74LS1 1 


Raytheon 

29651 


HD10116 

Fairchild 

F10116 



Signetics 

10179 


Raytheon 

74LS11 

HM7685P 

MMI 

53PS841 



Motorola 

MCI 01 16 


HD10180 

Fairchild 

FI 01 80 


Signetics 

74LS11 



63PS841 



National 

DM10116 



Motorola 

MC10180 


Tl 

SN74LS1 1 

HM7686 

Motorola 

MCM7686 



Signetics 

10116 



NEC America /1PBIOI8O 

HD74LS112 Fairchild 

74LS112 

HM7687 

Motorola 

MCM7687 


HD10117 

Fairchild 

F10117 



Signetics 

10180 


Motorola 

SN74LS112A 

HN7684 

Motorola 

MCM7684 



Motorola 

MC10117 


HD10181 

Fairchild 

F10181 


National 

DM74LS112 

HPROM-1024ANEC Micro 

HPB403 



National 

DM10117 



Motorola 

MC10181 


NEC America 

mPB74LS112 

HPROM0512TI 

SN54186 



NEC America p,PB1 0117 



NEC America 

(jPBIOiei 


Raytheon 

74LS112 



SN74186 



Signetics 

10117 



Signetics 

10181 


Signetics 

74LS112 

HPROM1024MMI 

5301-1 

1449 

HD10118 

Fairchild 

F10118 


HD46800 

Fairchild 

F6800 1886,1888 


Tl 

SN74LS112A 



6301-1 

1449 


Motorola 

MC10118 


HD46810 

Fairchild 

F6810 1887,1888 

HD74LS113 Fairchild 

74LS113 


Signetics 

N82S129 

1680 


National 

DM10118 


HD46820 

Fairchild 

F6820 1887 


Motorola 

SN74LS113A 


Tl 

SN54S287 

1708 


NEC America pPB10118 


HD46852 

Fairchild 

F6852 1887,1891 


National 

DM74LS113 



SN74S287 

1708 


Signetics 

10118 


HD74H183 

Fairchild 

74H183 


NEC America 

HPB74LS113 

HPROM1024A Fairchild 

93416 


HD10119 

Fairchild 

F10119 



Tl 

SN74H183 


Raytheon 

74LS113 


Intersil 

IM5603 



Motorola 

MC10119 


HD74LSOO 

Fairchild 

74LSOO 


Signetics 

74LS113 


MMI 

5300-1 

1449 


National 

DM10119 



Motorola 

SN74LS00 


Tl 

SN74I.S113A 



6300-1 

1449 


Signetics 

10119 



National 

DM74LS00 

HD74LS114 

Fairchild 

74LS114 


Signetics 

N82S126 

1680 

HD10121 

Fairchild 

F10121 



NEC America 

fiPB74LS00 


Motorola 

74LS114A 


Tl 

SN54S387 

1708 


Motorola 

MC10121 



Raytheon 

74LS00 


National 

DM74LS114 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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ll!W 

ogmij 

Hitachi America, 

Ltd. (cont’d) 

HD74LS155 Tl 

SN74LS155 

HD74LS20 Signetics 

74LS20 

I HD74LS367 Signetics 

74S367 

HD74LS156 Fairchild 

74LS156 

Tl 

SN74LS20 

HD74LS368 

Fairchild 

74LS368 



Motorola 

SN74LS156 

HD74LS21 Fairchild 

74LS21 


Motorola 

SN74LS368A 

HD74LS114 Raytheon 

74LS114 

National 

DM74LS156 

Motorola 

SN74LS21 


National 

qM74LS368 

Signetics 

74LS114 

HD74LS158 Fairchild 

74LS158 

National 

DM74LS21 


NEC America 

/i.fPB74LS368 

Tl 

SN74LS114A 

Motorola 

SN74LS158 

NEC America 

,iPB74LS21 


Raytheon 

7I4LS368 

HD74LS12 Fairchild 

74LS12 

National 

DM74LS158 

Raytheon 

74LS21 


Signetics 

74LS368 


SN74LS12 

Raytheon 

74LS158 

Signetics 

74LS21 


Tl 

SN74LS368 

National 

DM74LS12 

Signetics 

74LS158 

Tl 

SN74LS21 

HD74LS37 

Fairchild 

74LS37 

Raytheon 

74LS12 

Tl 

SN74LS158 

HD74LS22 Fairchild 

74LS22 


Motorola 

SN74LS37 

Signetics 

74LS12 

HD74LS160A AMD 

SN74LS160 

Motorola 

SN74LS22 


National 

DM74LS37 

Tl 

SN74LS12 

Fairchild 

74LS160 I 

National 

DM74LS22 


NEC America 

MPB74LS37 

H074LS123 AMD 

SN74LS123 

Motorola 

SN74LS160A 

Raytheon 

74LS22 


Raytheon 

74LS37 

Motorola 

SN74LS123 

National 

DM74LS160 

Signetics 

74LS22 


Signetics 

74LS37 

National 

DM74LS123 i 

Raytheon 

74LS160 

Tl 

SN74LS22 


Tl 

SN74LS37 

Raytheon 

74LS123 ! 

Signetics 

74LS160A 

HD74LS247 Fairchild 

74LS247 

HD74LS38 

Fairchild 

74LS3e 

Tl 

SN74LS123 

Tl 

SN74LS160A 

Motorola 

SN74LS247 


Motorola 

SN74LS3e 

HD741.S13 Fairchiicl 

74LS13 

HD74LS161A AMO 

SN74LS161 

, National 

DM74LS247 


National 

DM74LS38 

Motorola 

SN74LS13 

Fairchild 

74LS161 

Tl 

SN74LS247 


NEC America 

pPB74LS38 

National 

DM74LS13 

Motorola 

SN74LS161A 

HD74LS248 Fairchild 

74LS248 


Raytheon 

74LS38 

Raytheon 

74LS13 

National 

DM74LS161 

Motorola 

SN74LS248 


Signetics 

74LS38 

Signetics 

74LS13 

NEC America 

pPB74LS161 

National 

DM74LS248 


Tl 

SN74LS38 

Tl 

SN74LS13 

Raytheon 

74LS161 

Tl 

SN74LS248 

HD74LS386 Motorola 

SN74LS386 

HD74LS132 Fairchild 

74LS132 

Signetics 

74LS161A 

HD74LS249 Fairchild 

74LS249 


National 

DM74LS386 

Motorola 

SN74LS132 

Tl 

SN74LS161A 

Motorola 

SN74LS249 


Raytheon 

74LS386 

National 

DM74LS132 

H074LS162A AMD 

SN74LS162 

National 

DM74LS249 


Signetics 

74LS386 

Raytheon 

74LS132 

Fairchild 

74LS162 

Tl 

SN74LS249 


Tl 

SN74LS386 

Signetics 

74LS132 

Motorola 

SN74LS162A 

HD74LS251 AMD 

SN74LS251 

HD74LS40 

Fairchild 

74LS40 

T! 

SN74uS132 

Naiionai 

DM74LS162 

Fairchild 

74LS251 


Motorola 

SN74LS40 

HD74LS136 Fairchild 

74LS136 

Raytheon 

74LS162 

Motorola 

SN74LS251 


National 

DM74LS40 

Motorola 

SN74LS136 

Signetics 

74LS162A 

NEC America 

pPB74LS251 


NEC America 

HPB74LS40 

National 

DM74LS136 

Tl 

SN74LS162A 

Raytheon 

74LS251 


Raytheon 

74LS40 

Raytheon 

74LS136 

HD74LS163A AMD 

SN74LS163 

Signetics 

74LS251 


Signetics 

74LS40 

Signetics 

74LS136 

Fairchild 

74LS163 

Tl 

SN74LS251 


Tl 

SN74LS40 

Tl 

SN74LS136 

Motorola 

SN74LS163A 

HD74LS253 AMD 

SN74LS253 

HD74LS42 ' 

Fairchild 

74LS42 

HD74LS138 AMD 

SN74LS138 

National 

DM74LS163 

Fairchild 

74LS253 


Motorola 

SN74LS42 

Fairchild 

74LS138 

Raytheon 

74LS163 

Motorola 

SN74LS253 


National 

DM74LS42 

Motorola 

SN74LS138 

Signetics 

74LS163A 

National 

DM74LS253 


NEC America 

;iPB74LS42 

National 

DM74LS138 

Tl 

SN74LS163A 

NEC America 

pPB74LS253 


Raytheon 

74LS42 

NEC America 

fiPB74LS138 

HD74LS164 AMD 

SN74LS164 

Raytheon 

74LS253 


Signetics 

74LS42 

Raytheon 

74LS138 

Fairchild 

74LS164 

Signetics 

74LS253 


Tl 

SN74LS42 

Si 0 ietics 

74LS138 

Motorola 

SN74LS164 

Tl 

SN74LS253 

HD74LS47 

Fairchild 

74LS47 

Tl . 

SN74LS138 

National 

DM74LS164 

HD74LS257 Fairchild 

74LS257 


Motorola 

SN74LS47 

HD74LS139 AMD 

SN74LS139 

NEC America 

P.PB74LS164 

Motorola ■ 

SN74LS257A 


National 

DM74LS47 

Fairchild 

74LS139 

Raytheon 

74LS164 

National 

DM74LS257 


Tl 

SN74LS47 

Motorola 

SN74LS139 

Signetics 

74LS164 

NEC America 

pPB74LS257 

HD74LS48 

Fairchild 

74LS48 

Natiortal 

DM74LSt39 

Tl 

SN74LS164 

Raytheon 

74LS257 


Motorola 

SN 74 LS 4 e 

NEC America uPB74LS139 

HD74LS174 AMD 

SN74LS174 

Signetics 

74LS257 


National 

DM74LS48 

Rayfrteon 

74LSI39 

Fairchild 

74LS174 

Tl 

SN74LS257A 


Ti 

SN74LS48 

Signetics 

74LS139 

Motorola 

SN74LS174 

HD74LS26 Fairchild 

74LS26 

HD74LS49 

Fairchild 

74LS49 

Tl 

SN74LS139 

Raytheon 

74LS174 

Motorola 

SN74LS26 


Motorola 

SN74LS49 

HD74LS14 Fairchild 

74LS14 

Si^ietics 

74LS174 

National 

DM74LS26 

I 

National 

DM74LS49 

Motorola 

SN74LS14 

Tl 

SN74LS174 

Raytheon 

74LS26 


Tl 

SN74LS40 

National 

DM74LS14 

HD74LS175 AMD 

SN74t.S175 

Signetics 

74LS26 

H074LS51 

Fairchild 

74LS51 

Raytheon 

74LS14 

Fairchild 

74LS175 

Tl 

SN74LS26 


Motorola 

SN74LS51 

Signetics 

74LS14 

1 Motorola 

SN74LS175 

HD74LS27 Fairchild 

74LS27 


National 

DM74LS51 

Tl 

SN74LS14 

1 National 

DM74LS174 

Motorola 

SN74LS27 


NEC America 

fiPB74LS51 

HD74LS15 Fairchild 

74LS15 

[ 

DM74LS175 

National 

DM74LS27 


Raytheon 

74LS51 

Motorola 

SN74LS15 

NEC America 

^PB74LS175 

NEC America 

HPB74LS27 


Signetics 

74LS51 

National 

DM74LS15 

Raytheon 

74LS175 

Raytheon 

74LS27 


Tl 

SN74LS51 

W374LS151A AMD 

SN74LS151 

Signetics 

74LS175 

Signetics 

74LS27 

H074LS54 

Fairchild 

74LS54 

Fairchild 

74LS151 

1 Tl 

SN74LS175 

Tl 

SN74LS27 


Motorola 

SN74LS54 

Motorola 

SN74LS151 

HD74LS183A Fairchild 

74LS83 

HD74LS298 Fairchild 

74LS298 


National 

DM74LS54 

National 

DM74LS151 

Motorola 

SN74LS83A 

Motorola 

SN74LS298 


NEC America 

pPB74LS54 

NEC America 

mPB74LS151 

National 

DM74LS83A 

Raytheon 

74LS298 


Raytheon 

74LS54 

Raytheon 

74LS151 

Raytheon 

74LS83A 

Signetics 

74LS298 


Signetics 

74LS54 

Signetics 

74LS151 

Tl 

SN74LS83A 

Tl 

SN74LS298 


Tl 

SN74LS54 

Tl 

SN74LS151 

HD74LS194A AMD 

SN74LS194A 

HD74LS30 Fairchild 

74LS30 

HD74LS65 

Fairchild 

74LS55 

HD74LS152 Fairchild 

74LS152 

Fairchild 

74LS194A 

Motorola 

SN74LS30 


Motorola 

SN74LS55 

Motorola 

SN74LS152 

Motorola 

SN74LS194A 

National 

DM74LS30 


National 

DM74LS55 

Raytheon 

74LS152 

NEC America 

pPB74LS194 

i NEC America 

pPB74LS30 


NEC America 

pPB74LS55 

Tl 

SN74LS152 

Raytheon 

74LS194A 

Raytheon 

74LS30 


Raytheon 

74LS55 

HD74LS153 AMD 

SN74LS153 

Signetics 

74LS194A 

! Signetics 

74LS30 


Signetics 

74LS55 


yjii e<co 

1 *rj 

3N74L3i94A 

l( 

SN74LS30 


Tl 

SN74LS55 

Motorola 

SN74LS153 

H074LS195A AMD 

SN74LS195A 

HD74LS32 Fairchild 

74LS32 

HD74LS73 

FaircNId 

74LS73 

National 

DM74LS153 

Fairchild 

74LS195 

Motorola 

SN74LS32 


Motorola 

SN74LS73A 

NEC America 

MPB74LS153 

Motorola 

SN74LS195A 

National 

DM74LS32 


National 

DM74LS73 

Raytheon 

74LS153 

NEC America 

pPB74LSl95 

NEC America 

/IPB74LS32 


Raytheon 

74LS73 

Signetics 

74LS153 

Ftaytheon 

74LS195A 

Raytheon 

74LS32 


Signetics 

74LS73 

Tl 

SN74LS153 

Signetics 

74LS195A 

Signetics 

74LS32 


Tl 

SN74LS73A 

HD74LS155 Fairchild 

74LS155 

Tl 

SN74LS195A 

Tl 

SN74LS32 

HD74LS74A Fairchild 

74LS74 

Motorola 

74LS155 

HD74LS20 Fairchild 

74LS20 

HD74LS367 Fairchild 

74LS367 


Motorola 

SN74LS74A 

National 

DM741 S1 65 

Motorola 

SN74LS20 

Motorola 

SN74LS367 


National 

DM74LS74 

NEC America 

UPB74LS155 

Mattnnal 

HMTili con 




ruficin;d 


Raytheon 

74LS156 

NEC America 

pPB74LS20 

NEC America 

HPB74LS367 


Raytheon 

74LS74 

Signetics 

74LS155 

1 Raytfieon 

74LS20 

Raytheon 

74LS367 


Signetics 

74LS74 


♦ Discontinued 
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IC Master 
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IC Master 
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IC Master 
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IC Matter 


IpoiMxie 








. Device 

1 Source 


Hitachi A^nerica, Ltd. (cont’d) 

i 

HD74S133 

HD74S134 

Tl 

Fairchild 

SN74S133 

74S134 

HD7400 

Signetics 

Tl 

7400 

SN7400 

i HD74121 

i 

Tl 

TRW 

SN74121 

74121 





National 

DM74S134 


Toshiba 

TC7400 

HD74125 

Fairchild 

74125 

HD74LS74A 


SN74LS74A 


Signetics 

74S134 


TRW 

7400 

i 

Mitsubishi 

M53325 

HD74LS76 

Fairchild 

74LS76 


Tl 

SN74S134 

HD7402 

Fairchild 

7402 


National 

DM74125 


Motorola 

SN74LS76A 

HD74S135 

Fairchild 

74S135 


Mitsubishi 

M53202 


Signetics 

74125 


National 

DM74LS76 


National 

DM74S135 


Motorola 

MC7402 


Tl 

SN74125 


Raytheon 

74LS76 


Signetics 

74S135 


National 

DM7402 

HD74126 

Fairchild 

74126 


Signetics 

74LS76 


Tl 

SN74S135 


NEC America ;iPB7402 


Mitsubishi 

M53326 


Tl 

SN74LS76 

HD74S140 

Fairchild 

74S140 


Signetics 

7402 


National 

DM74126 

HD74LS78 

Fairchild 

74LS78 


National 

DM74S140 


Tl 

SN7402 


Signetics 

74126 


Motorola 

SN74LS78A 


Signetics 

74S140 


TRW 

7402 


T! 

SN74126 


National 

DM74LS78 


Tl 

SN74S140 

HD7403 

Fairchild 

7403 

HD74132 

Fairchild 

74132 


Raytheon 

74LS78 

HD74S15 

Fairchild 

74S15 


Mitsubishi 

M53203 


Mitsubishi 

M53332 


Signetics 

74LS78 


Mitsubishi 

M5S015 


Motorola 

MC7403 


Motorola 

MC74132 


Tl 

SN74LS78A 


National 

DM74S15 


National 

DM7403 


National 

DM74132 

HD74LS86 

Fairchild 

74LS86 


Signetics 

74S15 


Signetics 

7403 


Signetics 

74132 


Motorola 

SN74LS86 


Tl 

SN74S15 


Tl 

SN7403 


Tl 

SN74132 


National 

DM74LS86 

HD74S151 

AMD 

SN74S151 


TRW 

7403 

HD74136 

Motorola 

MC74136 


NEC America jiPB74LS86 


Fairchild 

74S151 

HD7404 

Fairchild 

7404 


Tl 

SN74136 


Raytheon 

74LS86 


Mitsubishi 

M5S151 


Mitsubishi 

M53204 


TRW 

74136 


Signetics 

74LS86 


National 

DM74S151 


Motorola 

MC7404 

HD7414 

Fairchild 

7414 


Tl 

SN74LS86 


Signetics 

74S151 


National 

DM7404 


Mitsubishi 

M53214 

HD74LS92 

Fairchild 

74LS92 


Tl 

SN74S151 


NEC America /iPB7404 


Motorola 

MC7414 


Motorola 

SN74LS92 

HD74S174 

AMD 

SN74S174 


Signetics 

7404 


National 

DM7414 


National 

DM74LS92 


Fairchild 

74S174 


Tl 

SN7404 


Signetics 

7414 


Raytheon 

74LS92 


Mitsubishi 

M5S174 


Toshiba 

TC7404 


Tl 

SN7414 


Signetics 

74LS92 


National 

DM74S174 


TRW 

7404 

HD74147 

Mitsubishi 

M53347 


Tl 

SN74LS92 


Signetics 

74S174 

HD7405 

Fairchild 

7405 


National 

DM74147 

HD74LS95B Fairchild 

74LS95B 


Tl 

SN74S174 


Mitsubishi 

M53205 


NEC America uPB74147 


Motorola 

SN74LS95B 

HD74S175 

AMD 

SN74S175 


Motorola 

MC7405 


Signetics 

74147 


Raytheon 

74LS95B 


Fairchild 

74S175 


National 

DM7405 


Tl 

SN74147 


Signetics 

74LS95B 


Mitsubishi 

M5S175 


NEC America fiPB7405 

HD74148 

Fairchild 

9318 


Tl 

SN74LS95B 


National 

DM74S175 


Signetics 

7405 


Mitsubishi 

M53348 

HD74S00 

Fairchild 

74S00 


Sjgnetics 

74S175 


Tl 

SN7405 


National 

DM74148 


Hitachi 

HD74S00 


Tl 

SN74S175 


TRW 

7405 


NEC America 

pPB74148 


Mitsubishi 

M5S000 

HD74S181 

AMD 

SN74S181 

HD7406 

Fairchild 

7406 


Signetics 

.74148 


National 

DM74S00 


Fairchild 

93S41 


Mitsubishi 

M53206 


Tl 

SN74148 


Signetics 

74S00 


Mitsubishi 

M5S181 


Motorola 

MC7406 

HD74150 

Fairchild 

74150 


Tl 

SN74S00 


Signetics 

74S181 


National 

DM7406 


Mitsubishi 

M53350 

HD74S03 

Fairchild 

74S03 


Tl 

SN74S181 


Signetics 

7406 


Motorola 

MC74150 


Mitsubishi 

M5S003 

HD74S182 

MMI 

74S182 


Tl 

SN7406 


National 

DM74150 


National 

DM74S03 


National 

DM74S182 


TRW 

7406 


NEC America fiPB74150 


Signetics 

74S03 


Signetics 

74S182 

HD7407 

Fairchild 

7407 


Signetics 

74150 


Tl 

SN74S03 


Tl 

SN74S182 


Mitsubishi 

M53207 


Tl 

SN74150 

HD74S04 

Fairchild 

74S04 

HD74S20 

Fairchild 

74S20 


Motorola 

MC7407 


TRW 

74150 


Mitsubishi 

M5S004 


Mitsubishi 

M5S020 


National 

DM7407 

HD74151 

Fairchild 

74151 


National 

DM74S04 


National 

DM74S20 


Signetics 

7407 


Mitsubishi 

M53351 


Signetics 

74S04 


Signetics 

74S20 i 


Tl 

.SN7407 


Motorola 

MC74151 


Tl 

SN74S04 


Tl 

SN74S20 


TRW 

7407 


National 

DM74151 

HD74S05 

Fairchild 

74S05 

HD74S22 

Fairchild 

74S22 

HD7409 

Fairchild 

7409 


NEC America pPB74151 


Mitsubishi 

M5S005 


Mitsubishi 

M5S22 


Mitsubishi 

M53209 


Signetics 

74151 


National 

DM74S05 


National 

DM74S22 


Motorola 

MC7409 


Tl 

SN74151 


Signetics 

74S05 


Signetics 

74S22 


National 

DM7409 


TRW 

74151 


Tl 

SN74S05 


Tl 

SN74S22 I 


Signetics 

7409 

HD74156 

Fairchild 

74156 

HD74S10 

Fairchild 

74S10 

HD74S251 

AMD 

SN74S251 i 


Tl 

SN7409 


Mitsubishi 

M53356 


Mitsubishi 

M5S010 


Fairchild 

74S251 1 


TRW 

7409 


Motorola 

MC74156 


National 

DM74S10 


Mitsubishi 

M5S251 ! 

HD7410 

Fairchild 

7410 


National 

DM74156 


Signetics 

74S10 


National 

DM74S251 j 


Mitsubishi 

M53210 


NEC America fiPB74156 


Tl 

SN74S10 


Signetics 

74S251 


Motorola 

MC7410 


Signetics 

74156 

HD74S1 1 

Fairchild 

74S11 


Tl 

SN74S251 


National 

DM7410 


Tl 

SN74156 


Mitsubishi 

M5S01 1 

HD74S40 

Fairchild 

74S46 


NEC America pPB7410 


TRW 

74156 


National 

DM74S11 


Mitsubishi 

M5S040 1 


Signetics 

7410 

HD74157 

AMD 

SN74157 


Signetics 

74S11 


National 

DM74S40 


Tl 

SN7410 


Fairchild 

74157 


Tl 

SN74S1 1 


Signetics 

74S40 



SN7427 


Mitsubishi 

M53357 

HD74S112 

Fairchild 

74S112 


Tl 

SN74S40 ' 


Toshiba 

TC7410 


Motorola 

MC74157 


Mitsubishi 

M5S112 

HD74S64 

Fairchild 

74S64 


TRW 

7410 


National 

DM74157 


Motorola 

SN74S112 


National 

DM74S64 

HD74107 

Fairchild 

>74107 


NEC America pPB74157 


National 

DM74S112 


Signetics 

74S64 


Mitsubishi 

M53307 


Signetics 

74157 


Signetics 

74S112 


Tl 

SN74S64 


Motorola 

MC74107 


Tl 

SN74157 


Tl 

SN74S112 

HD74S65 

Fairchild 

74S65 


National 

DM74107 

HD7416 

Fairchild 

7416 

HD74S113 

Fairchild 

74S113 


National 

DM74S65 


NEC America iiPB74107 


Mitsubishi 

M53216 


Mitsubishi 

M5S113 


Signetics 

74S65 


Signetics 

74107 


Motorola 

MC7416 


Motorola 

SN74S113 


Tl 

SN74S65 


Tl 

SN74107 


National 

DM7416 


National 

DM74S113 

HD74S74 

Fairchild 

74S74 

HD7411 

Fairchild 

7411 


Signetics 

7416 


Signetics 

74S113 


Mitsubishi 

M5S074 


National 

DM7411 


Tl 

SN7416 


Tl 

SN74S113 


Tl 

SN74S74 


Signetics 

7411 


TRW 

7416 

HD74S114 

Fairchild 

74S1 14 

HD74S86 

Fairchild 

74S86 

HD7412 

Fairchild 

7412 

HD74160 

AMD 

SN74160 


Mitsubishi 

M5S114 


National 

DM74S86 


Signetics 

7412 


Ffflrchild 

74160 


National 

DM74S114 


Signetics 

74S86 


Tl 

SN7412 


Mitsubishi 

M53360 


Signetics 

74S114 


Tl 

SN74S86 


TRW 

7412 


Motorola 

MC74160 


Tl 

SN74S114 

HD7400 

Fairchild 

7400 

HD74121 

Fairchild ■, 

74121 


National 

DM74160 

HD74S133 

Fairchild 

74S133 


Mitsubishi 

M53200 


Mitsubishi 

M53321 


Signetics 

74160 


Mitsubishi 

M5S133 


Motorola 

MC7400 


Motorola 

MC74121 


Tl 

SN74160 


National 

DM74S133 


National 

DM7400 


National 

DM74121 


TRW 

74160 


Signetics 

74S133 


NEC America )jiPB7400 j 


Signetics 

74121 

HD74161 

AMD 

SN74161 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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iReptacemeni 
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Hitachi America. 

Ltd. (confd) 

HD74194 

Tl 

SN74194 

HD7453 

Signetics 

7453 

HM2114 

Tl 

TmU045 



HD74198 

Fairchild 

74198 


Tl 

SN7453 

HM2510 

Fujitsu 

MEMg3415 





Mitsubishi 

M53398 


TRW 

7453 

HM4704 

Fujitsu 

MW227 

HD74161 

Fairchild 

74161 


National 

DM74198 

HD7454 

Fairchild 

7454 

HM4711 

Fujitsu 

MB8107 


Mitsubishi 

M53361 


NEC America fiPB74198 


Motorola 

MC7454 

HM4716 

Fujitsu 

M88116 


Motorola 

MC74161 


Signetics 

74198 


National 

DM7454 

SN74LS283 

Fairchild 

74LS283 


National 

DM74161 


Tl 

SN74198 


NEC America 

fiPB7454 


Motorola 

SI<I74LS283 


NEC Amsria 

jiPS74161 

nD7420 

raifCfwId 

7420 


Signetics 

7454 


National 

DM74LS283 


Signetics 

74161 


Mitsubishi 

M53220 


Tl 

SN7454 


Raytheon 

74LS283 


Tl 

SN74161 


Motorola 

MC7420 


TRW 

7454 


Tl 

SN74LS283 


TRW 

74161 


National 

DM7420 

HD7460 

Fairchild 

7460 

SN74LS367 

Tl 

SN74LS367 

HD74162 

AMD 

SN74162 


NEC America pPB7420 


Mitsubishi 

M53260 

74LS15 

Raytheon 

74LS15 


Fairchild 

74162 


Signetics 

7420 


Motorola 

MC7460 


Signetics 

74LS15 


Mitsubishi 

M53362 


Tl 

SN7420 


National 

DM7460 


Tl 

SN74LS15 


Motorola 

MC74162 


Toshiba 

TC7420 


NEC America iiPB7460 

74LS156 

Raytheon 

74LS156 


National 

DM74162 


TRW 

7420 


Signetics 

7460 


Signetics 

74LS156 


Signetics 

74162 

HD7422 

Fairchild 

7422 


Tl 

SN7460 


Tl 

SN74LS156 


Ti 

SN7416i: 


ri 

SN7422 


TRW 

7460 





TRW 

74162 

HD7426 

Fairchild 

7426 

HD7472 

Fairchild 

7472 

Huahes Aircraft. Solid State 

HD74163 

AMD 

SN74163 


Motorola 

MC7426 


Mitsubishi 

M53272 




Fairchild 

74163 


National 

DM7426 


Motorola 

MC7472 

Products 



Mitsubishi 

M53363 


Signetics 

7426 


National 

DM7472 





Motorola 

MC74163 


Tl 

SN7426 


Signetics 

7472 

HCMP159 

SSS 

SCP1859 


National 

DM74163 


TRW 

7426 


Tl 

SN7472 

HCMP1802 

RCA 

CDP18(» 


Signetics 

74163 

HD7427 

Fairchild 

7427 


TRW 

7472 


SSS 

SCP1802 


Tl 

SN74163 


Mitsubishi 

M53227 

HD7474 

Fairchild 

7474 

HCMP1822 

RCA 

CDP1822 


TRW 

74163 


Motorola 

MC7427 


Mitsubishi 

M53274 


SSS 

SCP1822 

HD74164 

AMD 

74164 


National 

DM7427 


Motorola 

MC7474 

HCMP1824 

RCA 

CDPia?4 


Fairchiid 

74164 


Signetics 

7427 


National 

DM7474 


SSS 

SCP1824 


Mitsubishi 

M53364 

HD7430 

Fairchild 

7430 


NEC America pPB7474 

HCMP1831 

RCA 

CDP1831 


National 

DM74164 


Mitsubishi 

M53230 


Signetics 

7474 


SSS 

SCP1831 


NEC America 

)iPB74164 


Motorola 

MC7430 


Tl 

SN7474 

HCMP1832 

RCA 

CDP1832 


Signetics 

74164 


National 

DM7430 


TRW 

7474 


SSS 

SCP1832 


Tl 

SN74164 


NEC America ^PB7430 

HD7475 

Fairchild 

7475 

HCMP1833 

RCA 

CDP1833 

HD74166 

Fairchild 

74166 


Signetics 

7430 


Mitsubishi 

M5327S 


SSS 

SCP1833 


Mitsubishi 

M53366 


Tl 

SN7430 


Motorola 

MC7475 

HCMP1834 

RCA 

CDP1834 


National 

DM74166 


TRW 

7430 


National 

DM7475 


SSS 

SCP1834 


Signetics 

74166 

HD7432 

Fairchild 

7432 


Signetics 

7475 

HCMP1852 

RCA 

CDP1852 


Tl 

SN74166 


National 

DM7432 


Tl 

SN7475 


SSS 

SCP1852 

HD7417 

Fairchild 

7417 


Signetics 

7432 


TRW 

7475 

HCMP1853 

RCA 

cw’iess 


Mitsubishi 

M53217 


Ti 

SN7432 

HD7485 

Fairchild 

7485 


SSS 

SCP1853 


Motorola 

MC7417 

HD7440 

Fairchild 

7440 


Mitsubishi 

M53285 

HCMP1854 

RCA 

CDP1854 


National 

DM7417 


Mitsubishi 

M53240 


Motorola 

MC7485 


SSS 

SCPie54 


Signetics 

7417 


Motorola 

MC7440 


National 

DM7485 

HCMP1856 

RCA 

CDP1856 


Tl 

SN7417 


National 

DM7440 


NEC America pPB7485 


SSS 

scpiese 


TRW 

7417 


NEC America p.PB7440 


Signetics 

7485 

HCMP1857 

RCA 

CDP1857 

HD74174 

AMD 

SN74174 


Signetics 

7440 


Tl 

SN7485 


SSS 

SCP1857 


Fairchild 

74174 


Tl 

SN7440 


TRW 

7485 

HCMP1858 

RCA 

CDP1868 


Mitsubishi 

M53374 


TRW 

7440 

HD7486 

FaircWld 

7486 


SSS 

SCP1858 


Motorola 

MC74174 

HD7442 

Fairchild 

7442 


Mitsubishi 

M53286 

HCMP1859 

RCA 

CDP1859 


National 

OM74174 


Mitsubishi 

M53242 


Motorola 

MC74e6 


SSS 

SCP1859 


Signetics 

74174 


Motorola 

MC7442 


National 

DM7486 





Tl 

SN74174 


National 

DM7442 


NEC America 

MPB7486 



HD74175 

AMD 

SN74175 


NEC America pPB7442 


Si^ietics 

7486 

nyDiiQ wysiviiiS 



Fairchild 

74175 


Signetics 

7442 


Tl 

SN7486 





Mitsubishi 

M53375 


Tl 

SN7442 


TRW 

7486 

ADC-581 

Micro Net 

MNADC84 


Motorola 

MC74175 

HD7443 

Fairchild 

7443 

HD7490 

Fairchild 

7490 



MNADC85 


National 

DM74175 


Mitsubishi 

M63243 


Mitsubishi 

M53290 

ADC581 

Micro Net 

MNAOC84 


NEC America 

,iP874175 


Motorola 

MC7443 


Motorola 

MC7490 



MNAOC8S 


Signetics 

74175 


Signetics 

7443 


National 

DM7490 

ADC586-10 

Teledyne S 

8701 


Tl 

SN74175 


Tl 

SN7443 


Sispetics 

7490 

ADC586-12 Teledyne S 8702 

HD74180 

Fairchild 

74180 

HD7444 

Fairchild 

7444 


Tl 

SN7490 

ADCSee-B 

Teledyne S 8700 


Mitsubishi 

M53380 


Mitsubishi 

M53244 


TRW 

7490 





Motorola 

MC74180 


Motorola 

MC7444 

HD7492 

Fairchild 

7492 





National 

OM74180 


Signetics 

7444 


Mitsubishi 

M53292 

ini9i 




NEC America 

liPB74iaO 


Tl 

SN7444 


Motorola 

MC7492 





Signetics 

74180 

HD7450 

Fairchild 

7450 


National 

DM7492 

♦M3601 

AMD 

AM27S20 


Tl 

SN74180 


Mitsubishi 

M63250 


Signetics 

7492 

1101 

AMD 

1101 


TRW 

74180 


Motorola 

MC7450 


Tl 

SN7492 


Mostek 

MK4007 

HD74190 

Fairchild 

74190 


National 

DM7450 


TRW 

7492 


National 

MM1101 


Mitsubishi 

M53390 


NEC America fiPB7450 

HD7493 

Fairchild 

7493 

1103 

AMI 

SI 46 


Motorola 

MC74190 


Signetics 

7450 


Mitsubishi 

M53293 


Fairchild 

1103 


National 

DM74190 


Tl 

SN7450 


Motorola 

MC7493 


Hitachi 

HM3503 


Sinnatins 

74190 


xnuf 

7460 


Nationai 

DM749j 


Nortec 

1103 


Tl 

SN74190 

HD7451 

Fairchild 

7451 


Signetics 

7493 


Rockwell 

1103 

HD74191 

Fairchild 

74191 


Motorola 

MC7451 


Tl 

SN7493 


Signetics 

1103 


Mitsubishi 

M53391 


National 

DM7451 


TRW 

7493 


Synertek 

SY1103 


Motorola 

MC74191 


NEC America pP87451 

HD7496 

Fairchild 

7496 

1103A 

AMI 

Si 103 


National 

DM74191. 


Signetics 

7451 


Mitsubishi 

M53296 


Synertek 

1103 


Signetics 

74191 


Tl 

SN7451 


Motorola 

MC7496 

♦ 1301 

AMI 

S8773 


Tl 

SN74191 


TRW 

7451 


National 

DM7496 

♦ 1302 

Gl 

R05-1302 

HD74194 

AMD 

SN74194 

HD7453 

Fairchild 

7453 


Signetics 

7496 

♦1402 

AMD 

1402 


Fairchild 

74194 


Mitsubishi 

M53253 


T! 

SN7496 


Hitachi 

HD3502 


Motorola 

MC74194 


Motorola 

MC7453 


TRW 

74QA 





National 

DM74194 


National 

DM7453 

HM2101 

Fairchild 

3538 


Nortec 

1402 


Signetics 

74194 


NEC America ^^87453 

HM2105 

Fujitsu 

MBM10410 


Synertek 

SY1402 


♦ Discontinued 


2352 


Bold face device numbers indicate manufacturers data is provided in ttie 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

1 ReplaC«neni iC Master 

! ^rce Device Page 

Manufacturer | Replacenwnt IC Master 

Device 1 Source Device Page 

Manufacturer I Reptacemenl IC Master 

Device 1 Source Device Page 

Menufactrser 1 Replac«nenl IC Master 

Device ! Sotace Device Page 



m 

2114 

AMI 

S2114 

1196 

2716 

AMI 

S4716 

1220 

3602 

Raytheon 

29610 

1654 


nmn 



EMM/Seml 2114 

1222 


Fujitsu 

MBM2716 



Signetics 

82S130 



■mu 




Fairchild 

2114 

1281 


Hitachi 

HN4716 



Tl 

SN54S475 

1708 

♦ 1403 

AMID 

1403 



Fujitsu 

M88114 



NEC Micro mPD2716 

1617 



SN74S47S 

1708 


Hi^chi 

HD3503 



Harris 

HM6514 

1376 


Synertek 

SY2716 


3602A 

MMI 

5305-1 

1449 


National 

Mlyl1403 



Hitachi 

HM472114 



Tl 

TMS2516 




5306-1 

1449 


No^ec 

1403 



Intersil 

1M7114 



Toshiba 

TMM323 




6305-1 

1449 


Syt)ertek 

SY1403 



Mitsubishi 

M5i..2114L 

1438 

.3001 

Signetics 

N3001 




6306-1 

1449 

♦ 1404 

AMp 

1404 



Motorola 

MCM2114 

1528 

3002 

Signetics 

N3002 


3604 

Harris 

HM7640 



Hitachi 

HD3504 



NEC Micro mP02114 

1604 

3101 

AMD 

AM27S02 




1284,1304 


National 

MM 1404 



Rockwell 

R2114 




3101 



MMI 

5340-1 

1449 


Nortec 

1404 



Signetics 

2614 

1669 


MMI 

27S02 




6340-1 

1449 


Synertek 

SY1404 



Synertek 

SY2114 




5560 



National 

DM77S295 


♦ 1405 

AMD 

1405 



Tl 

TMS40L45 




6560 



✓ 

DM87S295 



Hitachi 

HD3505 




TMS4045 



National 

MM54S289 




SN54S475 


♦ 1406 

AMD 

1406 



Toshiba 

TMM314 




MM74S289 




SN74S475 


♦1407 

AMD 

1407 




TMM314A 



Signetics 

N82S25 

1678 


NEC Micro 

mPB40S 

1621 

♦ 1506 

AMD 

1506 


2115 

AMI 

S4015 

1203 



3101 



Raytheon 

29624 

1658 


Hitachi 

HD3506 



NEC Micro ^P02114 

1604 


Tl 

SN54S289 



Signetics 

'N82S140 

1680 

♦ 1507 

AMD 

1507 


2116 

AMD 

9016 




SN74S289 


3604A 

Fairchild 

93438 

1262 

1 

Hitachi 

HD3507 



Fairchitd 

F16K 

1272 

♦3106 

FairchHd 

93421 

1252' 


MMI 

5340-1 

1449 

♦1702 

AMD. 

1702 



Fujitsu 

MGM8116 



MMI 

6531 




6340-1 

1449 


Hitachi 

HN351702 



Intersil 

MK4116 



National 

MM74S200 



NEC Micro 

mPB405 

1621 


Mitsubishi 

M5L1702 



Mostek 

MK4116 



Raytheon 

PC5340 


3605 

Harris 

HM7642 



National 

MM 1702 



Motorola 

MCM4116 

1505 



RM5340 




1^13(» 


Signetics 

1702 



NEC Micro /l(P0416 

1562 


Signetics 

N82S16 

1678 


MMI 

5352-1 

1449 

2101 

AMD 

2101 



Tl 

TMS4116 



Tl 

SN54S200A 




6352-1 

1449 


EA 

EA2101 



Toshiba 

TM323 




SN54S201 



National 

DM54S572 



Fairchild 

3538 


2117 

AMD 

9016 




SN74S200A 




DM74S572 



Harris 

HM650f 

1356 


Fujitsu 

MBM8116 




SN74S201 



NEC Micro mPB406 

1625 


Hitachi 

HM2101 




MB8116 


♦3107 

Fairchild 

93411 



Raytheon 

29640 



Mitsubishi 

M5L2101 



Mostek 

MK4116 



MMI 

5530 


3605A 

Fairchild 

93452 

12M 


National 

MM2101 



NEC Micro pPD416 

1562 



6530 



NEC Micro 

mPB406 

1625 


NEC Micro ^PD2101 

1586 


Zilog 

Z6116 



National 

MM74S206 


3608 

Harris 

HM7680 

1322 


RCA 

CDP1822 


2125 

AMI 

S4025 

1203 


Raytheon 

RC5330 



MMI 

5380-1 

1449 


Signetics 

2101 



Harris 

HM6508 

1366 



RM5330 




6380-1 

1449 


Synertek 

SY2101 



NEC Micro 

/1PD2125 



Signetics 

S82S17 

1678 


Raytheon 

29630 

1660 

2102 

AMD 

2102 


2141 

AMD 

4044 




74S01 


3616 

MMI 

53S1680 

1453 



9102 



Fujitsu 

MBM4044 




82S17 




63S1680 

1453 


EA 

EA2102 


2146 

AMI 

SI 46 



Tl 

SN54S300 


3621 

AMD 

AM27S21 



Fairchild 

21L02 

1275 

2147 

AMD 

2147 




SN54S301 



Fairchild 

93427 

1258 



2102 

1275 


AMI 

S2147 

1200 



SN74S300 



Harris 

HM7611 




3542 




S4017 

1204 



SN74S301 




1284,1292 


Mitsubishi 

M5L2102 



Fujitsu 

MBM2147 


♦3110 

Tl 

SN74S214 



MMI 

5301-1 

1449 


National 

MM2102 



NEC Micro uPD2147 

1609 



SN74S314 




6301-1 

1449 


NEC Micro mPD2102 

1591 


Synertek 

SY2147 


3207 

NEC Micro 

mPD246 



National 

DM54S287 



RCA 

CDP1821 



Toshtoa 

TMM315 



Signetics 

3207 




DM74S287 



SGS 

M330 


2148 

AMi 

S2114 

1196 

3212 

AMD 

3212 



Raytheon 

29661 

1664 


Signetics 

2102 


♦2308 

EA 

EA2308 



Tl 

SN54S412 



Tl 

SNS4S287 

1708 


Synertek 

SY2102 



Fairrilild 

3508 




SN74S412 




SN74S287 

1708 


Toshiba 

TMM313 



Mostek 

MK30000 


3216 

AMD 

3216 


3622 

AMD 

AM27S13 


2104 

Fairchild 

M4027 



NEC Micro 

/1PD2308 


3226 

AMD 

3226 



Fairchild 

93446 

1260 



4096 



Signetics 

2607 


3232 

Motorola 

MC3232 



Harris 

HM7621 



Mitsubishi 

M5L2104 



Tl 

TMS4700 




MC3232A 




1284,1298 


Mostek 

MK4027 


2316 

EA 

2316 


3242 

Motorola 

MC3242A 



MMI 

5306-1 

1449 



MK4096 



Fairchild 

3516E 


3245 

Motorola 

MC3245 




6306-1 

1449 


Signetics 

4027 

1677 


Gl ✓ 

R03-8316 



National 

DS3245 



National 

DM54S571 


2104A. 

Fujitsu 

MB8227 



Mostek 

MK31000 


♦3301 

AMD 

SN74186 




DM74S571 



Intersil 

IM7027 




MK34000 



Intersil 

IM5603 



Raytheon 

29611 

1654 



MK4027 



Motorola 

MCM68316 



MMI 

5200-1 

1466 


Signetics 

82S131 



Tl 

TMS4027 



NEC Micro 

MPD2316 



Tl 

SN54187 


3624 

Harris 

HM7641 


2107 

AMD 

90L60 



Rockwell 

R2316 




SN74187 




1284,1304 


Fujitsu 

MB8107 


2316A 

AMI 

S6a31A 


♦3304 

Signetics 

8205 



MMI 

5341-1 

1449 


Hitachi 

HM471 1 




1215,1806 

♦3601 

AMD 

AM27S20 




6341-1 

1449 


Mitsubishi 

M5L2107 



NEC Micro 

^PD2316A 



Fairchild 

93417 

1258 


National 

DM77S296 



National 

MM5280 

270 


Toshiba 

TMM331 



Harris 

HM7610 




DM87S296 



NEC Micro jiPD411 

1547 

2316E 

AMI 

S4216B 

1209 



1284,1292 



SN54S474 



Tl 

TMS4060 




S6831B 




HPROM1024A 



SN74S474 


2107B 

Tl 

TMS4060 




1215,1806 


Intersil 

IM5603 



NEC Micro ^PB425 

1621 

2111 

AMD 

2111 



Toshiba 

TMM334 



MMI 

5300-1 

1449 


Raytheon 

29625 

1656 


EA 

EA2111 


2401 

Mitsubishi 

M5G2401 




630D-1 

1449 


Signetics 

N82S141 

1680 


Mitsubishi 

M5L21 1 1 


♦2401 

Synertek 

SY2401 



National 

DM54S387 


3624A 

Fairchild 

93448 

1262 


National 

MM21 1 1 


2416 

Synertek 

SY2416 




DM74S387 



MMI 

5341-1 

1449 


NEC Micro ^PD2111 

1595 

2704 

RCA 

CDP1832 



NEC Micro 

;jtPB403 




6341-1 

1449 


Signetics 

2111 


2708 

AMD 

2708 



Raytheon 

29660 

1664 


NEC Micro 

MPB425 

1621 


Synertek 

SY2111 



EA 

EA2708 



Signetics 

N82S126 

1660 

3625 

Harris 

HM7643 



Toshiba 

TMM31 1 



Fairchild 

2708 

1282 


Tl 

SN54S387 

1708 



1284,1308 

2112 

AMD 

2112 



Fujitsu 

MB8518 




SN74S387 

1708 


MMI 

5353-1 

1449 


EA 

EA2112 



Hitachi 

HN462708 


3602 

AMD 

AM27S12 




6353-1 

1449 


Mitsubishi 

M5L2112 



Mitsubishi 

M5L2708 

1441 


Fairchild 

93436 

1260 



6363-1 



National 

MM2112 



Motorola 

MCM2708 



Harris 

HM7620 



National 

DM54S573 



Signetics 

2112 




MC27A08 




1284,1298 



DM74S573 



Synertek 

SY2112 




MC2708 



MMI 

5305-1 

1449 


NEC Micro uPB426 

1625 


Toshiba 

TMM312 



National 

MM2708 




6305-1 

1449 


Raytheon 

29641 


2114 

AMD 

9114 



Tl 

TMS270e 



National 

DM54S570 



Signetics 

N82S137 

1680 



9124 



Toshiba 

TMM322 




DM74S570 




S82S137 

1680 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer j Replacement 

1C Master 

Manufacturer 

1 Replacen^nt 

tC Master 

Manufacturer 

1 Replacemeni 

IC Master 

Device i Source Device 

Page 

Device 

' Source Device 

Page 

Device 

! Source Device 

Page 


Intel (cont’d) 


AMD 

Mitsubishi 

National 


8228 

M5L8228 

DP8228 


International Microcircuits, 
Inc. 


3625A 

Fairchild 

93453 

1264 


NEC Micro uPB8228 

2193 


NEC Micro fiPB426 

1625 


Tl 

SN74S428 


3628 

Harris 

HM7681 

1322 



TIM8228 



MMI 

5381 


8236 

AMD 

8238 




6381 



National 

DP8238 




6381-1 

1449 


NEC Micro 

|jiPB8238 

2193 


National 

DM77S228 




HPD8238 



Raytheon 

29631 

1660 


Tl 

SN74S438 



Signetics 

N82S181 

1680 



TIM8238 


3636 

MMI 

53S1681 

1453 

8243 

AMD 

8243 




63S1681 

1453 


Signetics 

8243 

2313 

4001 

Harris 

HM7621 


8251 

AMD 

8251 




1284,1298 



9551 



Hitachi 

HN356CI0 



National 

DP825 i 



National 

1NS4001 



NEC Micro 

)uPB8251 


4002 

National 

INS4002 




^PD82S1 

2204 

4003 

National 

iNS4003 



Western 

TR1953 


4004 

National 

INS4004 


8251 A 

NEC Micro iliPD8251A 

2204 

4008 

National 

INS4008 


8253 

AMD 

8253 


4009 

National 

INS4009 



NEC Micro uPD8253 

2221 

4201 

National 

DP4201 


8253-5 

AMD 

8253-5 


4308 

Hitachi 

HN35800 


8255 

AMD 

8255 


4702 

AMD 

4702 




9555 


5101 

AMI 

S5101 

1205 


Mitsubishi 

M5L8255 




S6831B 



National 

DP8255 



Harris 

Hitachi 

Motorola 
NEC Micro 

sss 

Synertek 

Toshiba 

SSS 

sss 

NEC Micro 

Signetics 

AMD 

NEC Micro 
NEC Micro 

AMD 

NEC Micro 

AMD 

NEC Micro 

Signetics 

NEC Micro 

AMD 

Mitsubishi 

National 

NEC Micro 

Tl 

AMD 

Mitsubishi 

NEC Micro 
NEC Micro 
NEC Micro 
NEC Micro 
NEC Micro 
NEC Micro 
AMD 

NEC Micro 
AMD 

NEC Miorc 
AMD 

Mitsubishi 

National 

NEC Micro 


NEC Micro 

AMD 

Mitsubishi 

NEC Micro 

AMD 

Mitsubishi 

National 

NEC Micro 

Tl 

AMD 

Mitsubishi 

NEC Micro 


1215, t8M 
HM6501 1356 

HM435101 
MCM145101 1536 
HPD5101 1562 

SCM5101 
SY5101 
TC5501 
SCL5424 
SCL5437 
^PD8021 2085 

8021 
8035 

^PD8035 2098 

^P08039 2104 

8041 

^PD8041 2090 

8048 

|xP08048 2098 

8048 2310 

fLiPD8049 2104 
9080 

M5L8080A 

INS80B0A 238 
|xP08080A 2119 
^POSOSOAF 2119 
TMS8080A 
8085A 
M5L8085A 
I^PD8085A 2133 
fiPD2101 1586 
^PD2101 1586 

fxPD2102 1591 
riPD2102 1591 
•IPD2111 1595 

8155 

^PD8155 2164 

8156 

^PD8156 2164 

8212 
M5L8212 
DP8212 

;xPB8212 2172 

nPDe212 

SN74S412 

fiPB8214 2178 

8216 
M5L8216 
H^PB8216 2184 

8224 

M5L8224 

DP8224 

)iPB8224 2188 

SN74LS424 

8226 

M5L8226 

^PB8226 2184 ; 


NEC Micro mPD8225 

^P08255 2229 


AMD 

NEC Micro 

AMD 

AMD 

NEC Micro 
NEC Micro 

AMD 

Mitsubishi 

NEC Micro 

AMD 

National 

National 

National 

AMD 

EA 

Mostek 

Tl 

AMI 

EA 

Gl 

Mostek 

NEC Micro 

Supertex 

Synertek 

AMD 

AMI 

EA 

NEC Micro 
Synertek 

AMI 

EA 

NEC Micro 
Synertek 

AMI 


AMD 

NEC Micro 
AMD 

NEC Micro 
NEC Micro 
NEC Micro 


8255A 

^iPD8255A 

8255A-5 

8257 

|;iPD8257 2236 

^P08259 2244 

8279 

M5L8279 

^PD8279 2260 

8279-5 

DP8300 

DP8302 

DP8304 

9208 

EA8308 

MK30000 

TMS4700 

S6831 1215,1806 

EA8316 

R03-8316 

MK31000 

MK34000 

HPD2316 

CM3200 1706 

SY2316 

831 6A 

S6831A 

1215,1806 

EA8316A 

fiPB2316A 

SY2316A 

S6831B 

1215,1806 
EA8316B 
fiPB2316B 
SY2316B 
S42loB 1203 
S6831B 

1215,1806 

8355 

^PD8355 2269 

8702 

(J.PD8741 2090 

)xP08748 2098 

fjiP08755A 2269 


Interdesign 


Master Logic MCA 
Master Logic MCB 
Master Logic MCC 

iViOL/ 

Cherry MOE 
Cherry MOP 



MASTER MOS Monosil 

Master MOS 


Intersil 

DG111 

Siliconix 

DGM1 1 1 


DG116 

Siliconix 

DG116 


DG118 

Siliconix 

DG172 


DG123 

Siliconix 

DG123 


DG125 

Siliconix 

DG125 


DG126 

Siliconix 

DG126 


DG129 

Siliconix 

DG129 


DG133 

Ciliconix 

DG133 


DG134 

Siliconix 

DG134 


DG139 

Siliconix 

DG139 


DG140 

Siliconix 

DG140 


DG141 

Siliconix 

DG141 


DG142 

Siliconix 

DG142 


DG143 

Siliconix 

DG143 


DG144 

Siliconix 

DG144 


DG145 

Siliconix 

DG145 


DG146 

Siliconix 

DG146 


DG151 

Siliconix 

DG151 


DG152 

Siliconix 

DG152 


DG153 

Siliconix 

DG153 


DG154 

Siliconix 

DG154 


DG161 

Siliconix 

DG161 


DG162 

Siliconix 

DG162 


DG163 

Siliconix 

DG163 


DG164 

Siliconix 

DG164 


DG182 

Siliconix 

DG182 


DG185 

Siliconix 

DG185 


DG188 

Siliconix 

DG188 


DG191 

Siliconix 

DG191 


DG426 

Siliconix 

DG126 


DG464 

Siliconix 

DG164 


D123 

Siliconix 

D123 


D125 

Siliconix 

D125 


G115 

Siliconix 

G115 


G116 

Siliconix 

G116 


G117 

Siliconix 

G117 


G118 

Siliconix 

G118 


G119 

Siliconix 

G119 


G123 

Siliconix 

G123 


G125 

Siliconix 

G125 


G126 

Siliconix 

G126 


G127 

Siliconix 

G127 


G128 

Siliconix 

G128 


G129 

Siliconix 

G129 


G130 

Siliconix 

G130 


G131 

Siliconix 

G131 


G132 

Siliconix 

G132 


HA2505 

Oat el 

AKM50-2 

687 

HA2525 

Oatel 

AM-450-2 

687 

ICL8007 

AD 

AD8007 


ICL8013 

AD 

AD530 

AD533 



Burr-Brown 

4201 


ICL8021 

Harris 

HA-2720 

990 

iCL8038 

Exar 

XR8038 


♦ICL8101 

RCA 

CA748 


♦ICL8201 

RCA 

CA748 


IH5009 

National 

AH5009 

1073 

IH501U 

Naiiuf lal 

AH5C1C 


IH5040 

Harris 

HI5040 

696 

IH5041 

Harris 

HI5041 

696 

IH5042 

Harris 

HI5042 

696 


Siliconix 

DG188 


IH5043 

Siliconix 

DG191 


IH5044 

Hariiii 

ff!5044 

696 

IH5045 

Harris 

HI5045 

696 


Siliconix 

DG185 


1H5046 

Harris 

HI5046 

696 

IH5047 

Harris 

HI5047 

696 

IH5048 

Siliconix 

DG181 


IH5049 

Harris 

HI5049 

696 


Siliconix 

DG184 


IH5050 

Harris 

HI5050 

696 


Siliconix 

DG187 



Uopri« 

HI5051 

696 


Siliconix 

DG190 


IH5060 

Harris 

H1506 



IM55S08 

♦IM55S08 


AD 

f 

ACf7507 


Harris 

Hl^07 

j 

Siliconix 

DtisOT 


Fujitsu 

MBM93415 


Tl 

SN54S314 

SN74S314 


Tl 

SN54S214 

SN74S214 

SN74S314 

i 

AMD 

IM5501 


MMI 

5560 

6560 


Signetics 

NS2S25 

1678 

Tl 

SN54S289 

SN74S289 


Tl 

SN54S81A 

SN5481A 


MMI 

6591 


Signetics 

N82S17 

1678 


74S301 

1678 

Tl 

SN54S300 

SN54S301 

SN74S300 

SN74S301 


Fairchild 

93415 

1240 

Tl 

SN54S314 

SN54214 

SN74S314 

SN7481A 


Tl 

SN5481A 


Fairchild 

93421 

1252 

MMI 

5531 

6531 


National 

MM74S200 


Raytheon 

RC5340 

RC5540 

RM5340 


Signetics 

N82S16 

1678 


S82S16 

1678 

Tl 

SN54S201 

SN54200A 

SN74S201 

SN74200A 


Fairchild 

93411 


MMI 

5530 

6530 


National 

MM74S206 


Raytheon 

RC5330 

RM5330 


Signetics 

N82S17 

1678 

Tl 

SN54S301 

SN74S300 

SN74S301 


Fairchild 

93421 

1252 

Tl 

SN54S301 



SN54S475 

SN74S301 

1708 


SN74S475 

17<» 

Fairchild 

93411 


Tl 

SN54S200 

SN74S200 


AMD 

AM27S20 


AMD 

AM27C12 

AM27S12 


Fairchild 

93452 

12S4 

Raytheon 

29640 


AMD 

AM27S21 


AMD 

AM27S13 


Fairchild 

93453 

1264 

Raytheon 

29641 


AMD 

AM27S18 


Harris 

HPROM8256 

MMI 

5330-1 

1449 


6330-1 

1449 

National 

DM7577 

DM8577 


Signetics 

N82S23 

1680 

Tl 

SN54S188 

1708 


SN74S188 

1708 

Tl 

SN54S475 

1708 


SN74S475 

1708 

AMD 

AM27S20 


Fairchild 

93416 



93417 

1258 

naif lb 

1 ^7T^Z\^^,ZZ 


MMI 

5300-1 

1449 


♦ Discontinued 
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Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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Mmufacturer i 
Device ' 


Intersil 


(cont’d) 


MMI 

Micro 

Ra^heon 

Sig|netics 


Fairchild 

Harris 


Raytheon 

Signetics 

Tl 


6300-1 

1449 

(nPB403 


29660 

1664 

N82S126 

1688 

S82S126 

1680 

82S126 


SN54S387 

1708 

SN74S387 

1708 

AM27C12 


AM27S12 


93436 

1260 

HM7620 


1284,1298 

3602 


5305-1 

1449 

6305-1 

1449 

DM54S570 


DM74 S570 


29610 

1654 

N82S130 

1680 

SN54S270 


SN74S270 


HM7640 




Intel 

3604 



MMI 

5340-1 

1449 



6340-1 

1449 


National 

DM77S295 . 
DM87S295 



NEC Micro ;;iPB405 

1621 


Raytheon 

29624 

1658 

% 

Tl 

SN54S475 

1708 



SN74S475 

1708 

IM5606 

Fairchild 

93438 

1262 


MMI 

5352-1 

1449 



6352-1 

1449 


National 

DM54S572 

DM74S572 



NEC Micro ^PB406 

1625 

IM5608 

MMI 

5380-1 

1449 



6380-1 

1449 

IM5610 

AMD 

AM27S19 



Harris 

HM7603 

1284 


MMI 

5331-1 

1449 



6331-1 

1449 


National 

DM7578 

DM8578 



Signetics 

N82S123 

1680 


Tl 

SN54S288 

1708 



SN74S288 

1708 

IM5618 

MMI 

5381-1 

1449 



6381-1 

1449 

IM5623 

AMD 

AM27S21 



Fairchild 

93426 



Harris 

HPROM1024 


Intel 

3621 



MMI 

5301-1 

1448 



6301-1 

1449 


Raytheon 

29661 

1664 


Signetics 

N82S129 

1680 


Tl 

SN54S287 

1708 



SN74S287 

1708 

IM5623A 

Fairchild ' 

93427 

1258 

IM5624 

AMD 

AM27S13 



Fairchild 

93446 

1260 


Harris 

HM7621 




1284,1298 


Intel 

3622 



MMI 

5306-1 

1449 



6306-1 

1449 


National 

DM54S571 

DM74S571 



Raytheon 

29611 , 

1654 


Signetics 

N82S131 

1680 


Tl 

SN54S370 

SN74S370 


IM5625 

Fairchild 

93448 

1262 


Harris 

HM7641 




1284,1304 


Intel 

3624 



MMI 

5341-1 

1449 



6341-1 

1449 


National 

DM77S296 



Manufacturer I Repiacement 1C Master 

Device ' Source Device Page 

Menufacturer I Repiacement 1C Master 

Device 'Source Device Page 

Manufacturer 1 Replacement 1C Master 

DeWce 1 Source Device Page 

IM5625 

National 

DM87S296 


♦IM7708 

Intel 

2708 


LH2308A 

PMI 

PM2308A 



NEC Micro uPB425 

1621 


Signetics 

2708 


LM139A 

PMI 

CMP-04 



Raytheon 

29625 

1658 


Tl 

TMS2708 




PM139A 



Tl 

SN54S474 

1708 

♦IM7712 

AMD 

AM2806 


LM148. 

AMD 

LM148 




SN74S474 

1706 


Nortec 

2512 



Exar 

XR4741 


IM5626 

MMI 

5353-1 

1449 

♦1M7716 

Fairchild 

F16K 

1272 


Raytheon 

LM148 




6353-1 

1449 

♦IM7722 

AMD 

AM2808 


LM239A 

PMI 

CMP-04 



National 

DM54S573 


IM7780 

Fairchild 

3347 




PM239A 




DM74S573 


♦IM7780 

Mostek 

MK1007 


LM248 

AMD 

LM248 


IM6002 

Tl 

TMS4062 



Tl 

TMS3409 



Exar 

XR4741 


IM6100 

Harris ‘ 

HM6100 


LD110 

Siliconix 

LD110 

829 


Raytheon 

LM248 




1918,1923 

LD111 

Siliconix 

LD111 

829 

LM339A 

PMI 

CMP-04 


IM6100A 

Harris 

HM6100A 

1918 

LF155 

AMD 

LF155 




PM339A 


IM6100C 

Harris 

HM6100C 

1918 


Fairchild 

mAF155 


LM348 

AMD 

LM348 


IM6101 

Harris 

HD6101 



Motorola 

LF155 



Raytheon 

LM348 


IM6101A 

Harris 

HD6101A 



National 

LF15S 

1035 

MK4027 

Fairchild 

M4027 


IM6101C 

Harris 

HD6101C 



PMI 

PM155 



Rjjitsu 

MB8227 


IM6312 

Harris 

HM6312 

1348 


Raytheon 

LF155 


MM452 

Siliconix 

SI452 


IM6402 

Harris 

HD6402 



Signetics 

LF155 


MM455 

Siliconix 

S1455 



RCA 

CDPie54 



Tl 

LF155 


MM552 

Siliconix 

SI552 


IM6402A 

Harris 

HD6402A 


LF156 

AMD 

LF156 


MM555 

Siliconix 

SI555 


IM6402C 

Harris 

HD6402C 



Fairchild 

pAF156 


NE555 

Exar 

XR555 


IM6403A 

Harris 

HD6403A 



Motorola 

LF156 



RCA 

CA555 


IM6508 

AMI 

S6508 

1207 


National 

LF156 

1035 

NE556 

Exar 

XR555 



Fairchild 

F4736 



PMI 

PM 156 


SE555 

Cherry 

CS555 



Harris 

HM6508 

1366 


Raytheon 

LF156 



Exar 

XR555M 



National 

MM74C929 



Signetics 

LF156 



RCA 

CA555 



NEC Micro uPC>6508 

1562 


Tl 

LF156 


SE556 

Exar 

XR555M 


IM6508C 

Harris 

HM6508C 


LF157 

AMD 

LF157 


♦SSS1458 

Exar 

XRt458 


IM6518 

AMI 

S6518 

1208 


Fairchild 

)iAF157 



RCA 

CA1458 



Harris 

HM6518 

1379 


Motorola 

LF157 



Silicon G 

SGI 458 



National 

MM74C930 



National 

LF157 

1035 

♦SSS1558 

AD 

ADI 01 


IM6523 

National 

MM74C200 



PMI 

PMI 57 



Exar 

XR1558 



RCA 

CD4061 



Raytheon 

LF157 



National 

LM101 

1035 

1M6551 

Fairchild 

F4721 



Signetics 

LF157 



RCA 

CA101 



Harris 

HM6551 

1389 


Tl 

LF157 




CA1558 



National 

MM74C920 


LF255 

AMD 

LF255 




CA748 


IM6561 

Harris 

HM6561 

1389 


Fairchild 

fiAF255 



Silicon G 

SGI 558 


IM6900 

Harris 

HM6900 



Motorola 

LF255 


♦ 101 

Motorola 

LM101 


1M7001 

RCA 

MW7001 



National 

LF255 



RCA 

GA101 


IM7027 

Fairchild 

M4027 



PMI 

PM255 



Silicon G 

SGI 01 



Mostek 

MK4027 



Raytheon 

LF255 


♦ 105 

Motorola 

LM105 



Tl 

TMS4027 



Signetics 

LF255 



Silicon G 

SGI 05 


IM7051 

AMD 

1101 



Tl 

LF255 


♦ 107 

Motorola 

LM107 


IM7114 

AMD 

9114 


LF256 

AMD 

LF256 



RCA 

CA107 




9124 



Fairchild 

fiAF256 



Silicon G 

SGI 07 



AMI 

S2114 

1196 


Motorola 

LF256 


♦108 

AD 

ADI 08 



Fairchiid 

2114 

1281 


National 

LF256 



National 

LM108 

1035 


Fujitsu 

MB8114 



PMI 

PM256 



Raytheon 

LM108 



Intel 

2114 



Raytheon 

LF256 



RCA 

CA108 



Motorola 

MCM2114 

1528 


Signetics 

LF256 



Silicon G 

SG108 



National 

MM2114 



Tl 

LF256 


♦ 111 

Motorola 

LM111 



NEC Micro uPD2114 

1604 

LF257 

AMD 

LF257 



RCA 

CA111 



Rockwell 

R2114 



Fairchild 

|uAF257 



Silicon G 

SG1 11 



Signetics 

2614 

1669 


Motorola 

LF257 


♦201 

AD 

AD201 



Tl 

TMS4045 



National 

LF257 



Motorola 

LM201 


IM7116 

AMD 

9016 



PMI 

PM257 



National 

LM201 



Fujitsu 

MBM8116 



Raytheon 

LF257 



RCA 

CA201 




MB8116 



Signetics 

LF257 




CA748 



intel 

2116 



Tl 

LF257 



Silicon G 

SG201 



Mostek 

MK41t6 


LF355 

AMD 

LF355 


♦205 

Motorola 

LM205 



Motorola 

MCM4116 

1505 


Fairchild 

pAF355 



Silicon G 

SG205 



NEC Micro uPD416 

1562 


Motorola 

LF355 


♦207 

Motorola 

LM207 



Tl 

TMS4116 



National 

LF355 



RCA 

CA207 



Zilog 

Z6116 



PMI 

PM355 



Silicon G 

SG207 


1M7141 

AMD 

4044 



Raytheon 

LF355 


♦208 

AD 

AD208 



Fujitsu 

MBM4044 



Signetics 

LF355 



Motorola 

LM208 



Intel 

2141 

1418 


Tl 

LF355 



National 

LM208 



National 

MM5257 


LF356 

AMD 

LF356 



Raytheon 

LM208 



Signetics 

2613 

1668 


Fairchild 

>iAF356 



RCA 

CA208 



Tl 

TMS4044 



Motorola 

LF356 



Silicon G 

SG208 


♦IM7210 

AMI 

S2733 



National 

UF356 1035,1073 

♦211 

Motorola 

LM211 


♦IM7270 

National 

MM5270 



PMI 

PM356 



RCA 

CA211 


♦IM7271 

National 

MM5271 



Raytheon 

LF356 



Silicon G 

SG211 


♦IM7280 

National 

MM7280 



Signetics 

LF356 


2114 

AMI 

S2114 

1196 


Tl 

TMS4060 



Tl 

LF356 



Fujitsu 

MB8114 


aiM7501 

Mostek 

MK4007 


LF357 

AMD 

LF357 



Tl 

TMS4045 


♦IM751 1 

Mostek 

MK4007 



Fairchild 

fiAF357 


♦2650 

Signetics 

2650 


♦IM7512 

Mostek 

MK4007 



Motorola 

LF357 


301 

AD 

AD301 



Signetics 

1101 



National 

LF357 



Motorola 

LM301 


1M7552 

NEC Micro pPD2102 

1591 


PMI 

PM357 



National 

LM301 



SGS 

M330 



Raytheon 

LF357 



Raytheon 

LM301 



Signetics 

2102 



Signetics 

LF357 



RCA 

CA301 


♦IM7702 

Nortec 

1402 



Tl 

LF357 



Silicon G 

SG301 


♦IM7703 

Nortec 

1403 


LH2108A 

PMI 

PM2108A 


306 

Motorola 

LM305 


♦IM7704 

Nortec 

1404 


LH2208A 

PMI 

PM2208A 



Silicon G 

SG305 



♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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fC MASTER 


Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

1 Replacement 

1C Master 



I IC Master 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device 

Page 



Dence Page 

Intersil (cqnt’d) 



MN370 

Hybrid Sys. 

DAC346 


SIL4009 

RCA 

CD4009 


SIL4018 

Sofitron 

enHi 





DAC347 



SGS 

HBF4009 



SSS 

S(fL4018 







DAC356 



Solitron 

CM4009 



Tl 

T#4018 

307 

RCA 

CA307 


MN371 

Hybrid Sys. 

DAC346 



SSS 

SCL4009 



Toshiba 

TC4018 


Silicon G 

SG307 




DAC347 



Tl 

TP4009 


SIL4019 

Fairchild 

F«019 

308 

AD 

AC»08 


MN410 

HyComp 

M/DA2005 



Toshiba 

TC4009 



National 

(^019 


Motorola 

LM308 


MN411 

HyComp 

M/DA2005-1 


SIL4010 

National 

CD4010 



RCA 

qD4019 


National 

LM308 


MN5065 

Motorola 

MCI 358 



RCA 

CD4010 



SGS 

HBF4019 


Raytheon 

LM308 


MN5240 

Datel 

ADC-HZ12BGC 


SGS 

HBF4010 



Solitron 

CM4019 


RCA 

CA308 





669 


Solitron 

CM4010 



SSS 

$CL4019 



SG308 







SSS 

SCL4010 



Tf 

Toshiba 

Fairchild 

■fP4019 

TC4019 

F4020 

310 

PMI 

BUF-01 

BUF-02 


Micro Power Systems 


Tl 

Toshiba 

TP4010 

TC4010 


SIL4020 

311 

Motorola 

LM311 






SIL401 1 

Fairchild 

F4011 



Motorola 

MC 14020 


RCA 

CA311 


MP7501 

AD 

AD7501 



Motorola 

MC14011 



National 

CD4020 


Silicon G 

SG311 


MP7502 

AD 

AD7502 



National 

CD401 1 



NEC America 

HPD4020 

4250 

National 

LM4250 


MP7503 

AD 

AD7503 



NEC America 

pPD401 1 



RCA 

CD4020 


Silicon G 

SG4250 


MP7506 

AD 

AD7606 



RCA 

CD4011 



SGS 

HBF4020 

5101 

AMI 

S5101 

1206 

MP7507 

AD 

AD7507 



SGS 

HBF401 1 



Solitron 

CM4020 

555 

Motorola 

MCI 455 


MP7510 

AD 

AD7510 



Solitron 

CM401 1 



SSS 

SCL4020 


National 

LM555 



PMI 

SSS7510 



SSS 

SCL401 1 



Tl 

TP4020 


Raytheon 

RC555 


MP7511 

AD 

AD751 1 



Tl 

TP401 1 



Toshiba 

TC4O20 



RM555 



PMI 

SSS751 1 



Toshiba 

TC401 1 


SIL4021 

Fairchild 

F4021 


RCA 

CA355 


MP7512 

AD 

AD7512 


SIL4012 

Fairchild 

F4012 



Motorola 

MCI 4021 


Silicon G 

SG555 


MP7513 

AD 

AD7513 



Motorola 

MC14012 



National 

CD4021 

723 

Motorola 

MCI 723 


MP7516 

AD 

AD7516 



National 

CD4012 



NEC America 

JUPD4021 


National 

LM723 



Fairchild 

F4016 



NEC America 

HPD4012 



RCA 

CD4021 


Raytheon 

RC723 



Mitel 

SIL4016 



RCA 

Cb4012 



Solitron 

CM4021 



RM723 



Motorola 

MC14016 



SGS 

HBF4012 



SSS 

SCL4021 


RCA 

CA723 



National 

CD4016 

1076 


Solitron 

CM4012 



Tl 

TP4021 


Signetics 

fiA723 



RCA 

CD4016 



SSS 

SCL4012 



Toshiba 

TC4021 


Silicon G 

SG723 



Solitron 

CM4016 



Tl 

TP4012 


SIL4022 

Fairchild 

F4022 

741 

AD 

AD741 



SSS 

SCL4016 



Toshiba 

TC4012 



Motorola 

MCI 4022 


Fairchild 

fiA741 



Tl 

TP4016 


SIL4013 

Fairchild 

F4013 



National 

CD4022 


Motorola 

MC1741 


MP7519 

AD 

AD7519 



Motorola 

MCI 401 3 



RCA 

CD4022 


National 

LM741 

1035 

MP7520 

AD 

AD7520 



National 

CD4013 



SGS 

HBF4022 


PMI 

SSS741 



Hybrid Sys. 

DAC331-10 



NEC America 

)iPD4013 



Solitron 

CM4022 


Raytheon 

RC741 




DAC331-8 



RCA 

CD4013 



SSS 

SCL4022 



RM741 


MP7521 

AD 

AD7521 



SGS 

HBF4013 



Tl 

TP4022 


RCA 

CA741 



Hybrid Sys. 

DAC331-10 



Solitron 

CM4013 



Toshiba 

TC4022 


Silicon G 

SG741 




DAC331-8 



SSS 

SCL4013 


SIL4023 

Fairchild 

F4023 

♦747 

Motorola 

MCI 747 


MP7522 

AD 

AD7522 



Tl 

TP4013 



Motorola 

MCI 4023 


RCA 

CA747 


MP7523 

AD 

Ab7523 



Toshiba 

TC4013 



National 

CD4023 


Silicon G 

SG747 


MP7550 

AD 

AD7550 


SIL4014 

Fairchild 

F4014 



NEC America 

pPD4023 

748 

Fairchild 

fiA748 


MP7570 

AD 

AD7570 



Motorola 

MCI 401 4 



RCA 

CD4023 


Motorola 

MCI 748 


MP7621 

AD 

AD7541 



National 

CD4014 



SGS 

HBF4023 


National 

LM748 








mPD4014 

CD4014 

HBF4014 




CM4023 


Raytheon 

RCA 

RC748 

RM748 

CA748 


Mitel Semiconductor 


RCA 

SGS 



SSS 

Tl 

SCL4023 

TP4023 








•Solitron 

CM4014 



Toshiba 

TC4023 


Silicon ^ 

i5G748 


SIL4000 

Motorola 

MCI 4000 



SSS 

SCL4014 


SIL4024 

Fairchild 

F4024 

8240 

Exar 

XR2240 



National 

CD4000 



Tl 

Toshiba 

TP4014 

TC4014 



Motorola 

MCI 4024 

CD4024 






M wM 







Maruman Intearated Circuits 


Solitron 

CM4000 


SIL4015 

Fairchild 

F4015 



RCA 

CD4024 






SSS 

SCL4000 



Motorola 

MC14015 



SGS 

HBF4024 






Tl 

TP4000 



Nabonal 

CD4015 



Solitron 

CM4024 

MIC2332 

AMI 

S68332 

1216 

SIU001 

Fairchild 

“Motorola 

National 

F4001 

MCI 4001 
CD4001 



NEC America 
RCA 

SGS 

mPD4015 

CD4015 

HBF4015 



SSS 

Tl 

Toshiba 

SCL4024 

TP4024 

TC4024 

1 Micrn Nutwnrkje 













NEC America 

HPD4001 



Solitron 

CM4015 


SIL4025 

Fairchild 

F4025 






RCA 

CD4001 



SSS 

SCL4015 



Motorola 

MCI 4025 

DAC80 

AD 

DAC80 



SGS 

HBF4001 



Tl 

TP4015 



National 

CD4025 


Beckman 

7580 



Solitron 

CM4001 



Toshiba 

TC4015 



NEC America 

j[iPD4025 


Burr-Brown DAC80 

658 


SSS 

SCI 4001 


S!L4016 

AD 

AD7516 



RCA 

CD4025 


Datel 

DAC-H212B 



Tl 

TP4001 



Fairchild 

F4016 



SGS 

HBF4025 


Hybrid Sys, 

DAC335 



Toshiba 

TC4001 



Micro Power 

MP7516 



Solitron 

CM4025 

DAC85 

Beckman 

877-85 


SIL4002 

Fairchild 

F4002 



Motorola 

MC14016 



SSS 

SCL4025 


Datel 

DAC-HZ12B 




MC1't002 



National 

CD4C16 

1076 


Tl 

TP4025 


Hybrid Sys. 

DAC335 



National 

CD4002 



RCA 

CD4016 



Toshiba 

TC4025 

MNADC84 

Datel 

AOC-HZ12BGC 


NEC America 

pPD4002 



Solitron 

CM4016 


SIL4027 

Fairchild 

F4027 




669 


RCA 

CD4002 



SSS 

SCL4016 



Motorola 

MCI 4027 

MNAD84 

Hybrid Sys. 

ADC581 



SGS 

HBF4002 



Tl 

TP4016 



National 

CD4027 

MNAD85 

Hybrid Sys. 

ADC581 



Solitron 

CM4002 


SIL4017 

Fairchild 

F40T7 



NEC America 

(iiPD4027 

MN3000 

Hybrid Sys. 

DAC337-0 



SSS 

SCL4002 



Motorola 

MCI 401 7 



RCA 

CD4027 

MN3001 

Hybrid Sys. 

DAC337-1 



Tl 

TP4002 



National 

CD4017 



SGS 

HBF4027 

MN3Q02 

Hybrid Sys. 

DAC337-2 



Toshiba 

TC4002 



NEC America 

fiPD4017 



Solitron 

CM4027 

MN3003 

Hybrid Sys. 

DAC337-3 


SIL4007 

Fairchild 

F4007 



RCA 

CD4017 



SSS 

SCL4027 

MN3004 

Hybrid Sys. 

DAC337-4 



Motorola 

MCI 4007 



SGS 

HBF4017 



Tl 

TP4027 

MN3005 

Hybrid Sys. , 

DAC337,-5 



National 

CD4007 



Solitron 

CM4017 



Toshiba 

TC4027 

MN3006 

Hybrid Sys. 

DAC337-e 



RCA 

CD4007 



SSS 

SCL4017 


SIL4028 

Fairchild 

F4028 

MN3007 

Hybrid Sys. 

DAC337-7 



SGS 

HBF4007 



Tl 

TP4017 



Motorola 

MCI 4028 

MN3210 

Hybrid Sys. 

DAC346 



Solitron 

CM4007 



Toshiba 

TC4017 



National 

CD4028 



DAC347 



SSS 

SCL4007 


SIL4018 

Fairchild 

F4018 



NEC America 

/iPD4028 

MN321 1 

Hybrid Sys. 

DAC346 



Tl 

TP4007 




o 



r.CA 




UMW4/ 



Toshiba 

TC4007 



RCA 

CD4018 



SGS 

HBF4028 



DAC35e 


SIL4009 

National 

CD4009 



SGS 

HBF4018 



Solitron 

CM4028 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

j ^placement 
Spurce 

IC Master 
Device Page 

Manufacturer 

Device 

I Replacement 
Source 

tC Master 
Device Page 

Manufacturer 

Device 

1 Reptacecnenf 
1 Source 

ICMnter 
Device Page 

Manufacturer 

Device 

1 Repiacement 
! Source 

IC Master 

Device Page 

j— 

Mitel Sembonductor (cont’d) 

SIL4050 

Fairchild 

Motorola 

F4050 

MCI 4050 


SIL4072 

SIL4073 

Toshiba 

Fairchild 

TC4072 

F4073 

SIL4515 ■ 

Fairchild 

Motorola 

F4515 

MC14515 





National 

CD4050 



Motorola 

MCI 4073 


National 

CD4515 

S1L4028 

sas 

SCL4028 


NEC America 

pPD4050 



National 

CD4073 


RCA 

CD4515 


Til 

TP4028 


RCA 

CD4050 



RCA 

CD4073 


Solitron 

CM4515 


Toihiba 

TC4028 


SGS 

HBF4050 



Solitron 

CM4073 


SSS 

SCL4515 

S1L4029 

FaifcWld 

F4029 


Solitron 

CM4050 



SSS 

SCL4073 


Toshiba 

TC4515 


National 

CD4'029 


SSS 

SCL4050 



Tl 

TP4073 

SIL4516 

Fairchild 

F4516 


NEC America uPD4029 


Tl 

TP4050 



Toshiba 

TC4073 


Motorola 

MCI 4516 


RCA 

CD4029 


Toshiba 

TC4050 


SIL4075 

Fairchild 

F4075 


National 

CD4516 


SGS 

HBF4029 

SIL4051 

Fairchild 

F4051 



Motorola 

MCI 4075 


RCA 

CD40193 


Solitron 

CM4029 


Motorola 

t‘Cl4051 



National 

CD4075 



CD4516 


SSS 

SCL4029 


National 

CD4051 



RCA 

CD4075 


SSS 

SCL4516 


Tl 

TP4029 


RCA 

CD4051 



SSS 

SCL4075 


Toshiba 

TC4516 


Toshiba 

TC4029 


Solitron 

CM4051 



Tl 

TP4075 

SIL4518 

Farchild 

F4518 

SIL4030 

Fairchild 

F4030 


SSS 

SCL4051 



Toshiba 

TC4075 


Motorola 

MCI 451 8 


National 

CD4030 


Tl 

TP4051 


SIL4076 

Fairchild 

F4076 


National 

CD4518 


NEC America U.PD4030 


Toshiba 

TC4051 



Harris 

HD74C173 


RCA 

CD4518 


RCA 

CD4030 

SIL4052 

Fairchild 

F4052 



Motorola 

MCI 4076 


Solitron 

CM4518 


SGS 

HBF4030 


Motorola 

MC14052 



National 

CD4076 


SSS 

SCL4518 


Solitron ■ 

CM4030 


National 

CD4052 




MM74C173 


Tl 

TP4518 


SSS 

SCL4030 


RCA 

CD4052 



RCA 

CD4076 


Toshiba 

TC4518 


Tl 

TP4030 


Solitron 

CM4052 



Solitron 

CM4076 

SIL4520 

Fairchild 

F4520 


Toshiba 

TC4030 


SSS 

SCL4052 



SSS 

SCL4076 


Motorola 

MCI 4520 

SIL4035 

Fairchild 

F4035 


Tl 

TP4052 


SIL4077 

Fairchild 

F4077 


National 

CD4520 


Motorola 

MCI 4035 


Toshiba 

TC4052 



Motorola 

MCI 4077 


NEC Amenca p.PD4520 


National 

CD4035 

SIL4053 

Fairchild 

F4053 



RCA 

CD4077 


RCA 

CD4520 


NEC America uPD4035 


Motorola 

MCI 4053 



Solitron 

CM4077 


Solitron 

CM4520 


RCA 

CD4035 


National 

CD4053 



SSS 

SCL4077 


SSS 

SCL4520 


SGS 

HBF4035 


RCA 

CD4053 


SIL4078 

Fairchild 

F4078 


TT 

TP4520 


Solitron 

CM4035 


Solitron 

CM4053 



Motorola 

MCI 4078 


Toshiba 

TC4520 


SSS 

Tl 

Toshiba 

SCL4035 

TP403'5 

TC4035 


SSS 

Toshiba 

RCA 

SCL4053 



RCA 

CD4078 





SIU055 

TC4053 

CD4055 



Solitron 

SSS 

CM4078 

SCL4078 

Mitsubishi Electric Co. 

SIL4040 

Fairchild 

F4040 

SIL4056 

RCA 

CD4056 



Toshiba 

TC4078 





National 

CD4040 

SIL4060 

National 

CD4060 


SIL4081 

Fairchild 

F4081 

M5L2104 

Fujitsu 

MB8116 


NEC America 

HPD4040 


RCA 

CD4060 



Motorola 

MCI 4081 

M5S000 

Farchild 

74S00 


RCA 

CD4040 


SSS 

SCL4060 



National 

CD4081 


Hitachi 

HD74S00 


.Solitron 

CM4040 

SIL4066 

Fairchild 

F4066 



NEC America 

pPD4081 


National 

DM74S00 


SSS 

SCL4040 


Motorola 

MC14066 



RCA 

CO4081 


Signetics 

74S00 


Tl 

TP4040 


National 

CD4066 

1076 


Solitron 

CM4081 


Tl 

SN74S00 


Toshiba 

TC4040 


NEC America 

pPD4066 



SSS 

SCL4081 

M5S003 

Fairchild 

74S03 

SIL4042 

Fairchild 

F4042 


RCA 

CD4066 



Tl 

TP4081 


Hitachi 

HD74S03 


Motorola 

MCI 4042 


SGS 

HBF4066 



Toshiba 

TC4081 


National 

DM74S03 


National 

CD4042 


Signetics 

N4066 


SIL4082 

Fairchild 

F4082 


Signetics 

74S03 


NEC America llPD4042 


Solitron 

CM4066 



Motorola 

MCI 4082 


Tl 

SN74S03 


RCA 

CD4042 


SSS 

SCL4066 



RCA 

CD4082 

M5S004 

Fairchild 

74S04 


SGS 

HBF4042 


Toshiba 

TC4066 



SSS 

SCL4082 


Hitachi 

HD74S04 


Solitron 

CM4042 

SIL4068 

Fairchild 

F4068 



Tl 

TP4082 


National 

DM74S04 


SSS 

SCL4042 


Motorola 

MC 14068 



Toshiba 

TC4082 


Signetics 

74S04 


Tl 

TP4042 


RCA 

CD4068 


SIL4098 

RCA 

CD4098 


Tl 

SN74S04 


Toshiba 

TC4042 


Solitron 

CM4068 


S1L4502 

Motorola 

MCI 4502 

M5S005 

Fairchild 

74S05 

StL4043 

Fairchild 

F4043 


SSS 

SCL4068 



RCA 

CD4502 


Hitachi 

HD74S05 


Motorola 

MC14043 


Tl 

TP40€e 



SSS 

SCL4502 


National 

DM74S05 


National 

CD4043 


Toshiba 

TC4068 


SIU508 

Motorola 

MCI 4508 


Signetics 

74S05 


NEC America uPD4043 

SIL4069 

Fairchild 

F4069 



RCA 

CD4508 


Tl 

SN74S05 


RCA 

CD4043 


Harris 

HD74C04 



SSS 

SCL4508 

M5S010 

Farchild 

74S10 


Splitron 

CM4043 


Motorola 

MCI 4069 



Toshiba ' 

TC4508 


Hitachi 

HD74S10 


SSS 

SCL4043 


National 

CD4069 


SIL4510 

Fairchild 

F4510 


National 

DM74S10 


Tl 

TP4043 



MM74C04 



Motorola 

MC14510 


Signetics 

74S10 


Toshiba 

TC4043 


NEC America )j.PD4069 



National 

CD4510 


Tl 

SN74S10 

SIL4044 

Fairchild 

F4044 


RCA 

CD4069 



RCA 

CD40192 

M5S011 

Fairchild 

74S11 


Motorola 

MC14044 


Solitron 

CM4069 




CD4510 


Hitachi 

HD74S11 


National 

CD4044 


SSS 

SCL4069 



SSS 

SCL4510 


National 

DM74S1 1 


NEC America fjiPD4044 


Tl 

TP4069 



Toshiba 

TC4510 


Signetics 

74S11 


RCA 

CD4044 


Toshiba 

TC4069 


SIU511 

Fairchild 

F4511 


Tl 

SN74S1 1 


Solitron 

CM4044 

SIL4070 

Fairchild 

F4070 



Motorola 

MCI 4511 

M5S015 

Fairchild 

74S15 


SSS 

SCL4044 


National 

CD4070 



National 

CD451 1 


Hitachi 

HD74S15 


Tl 

TP4044 



MM74C86 



RCA 

CD4511 


National 

DM74S15 


Toshiba 

TC4044 


RCA 

CD4070 



Solitron 

CM4511 


Signetics 

74S15 

StL4046 

Fairchild 

F4046 


Solitron 

CM4070 



SSS 

SCL451 1 


Tl 

SN74S15 


Motorola 

MCI 4046 


SSS 

SCL4070 



Tl 

TP451 1 

M5S020 

Fairchild 

74S20 


National 

CD4046 

SIL4071 

Fairchild 

F4071 


SIL4512 

Fairchild 

F4512 


Hitachi 

HD74S20 


RCA 

CD4046 


Motorola 

MCI 4071 



Motorola 

MCI 451 2 


National 

DM74S20 


Solitron 

CM4046 


National 

CD4071 



National 

CD4512 


Signetics 

74S20 


SSS 

SCL4046 


NEC America 

pPD4071 



NEC America 

pPD4512 


Tl 

SN74S20 

SIL4049 

Fairchild 

F4049 


RCA 

CD4071 



SSS 

SCL4512 

M5S030 

Fairchild 

74S30 


Motorola 

MC14049 


Solitron 

CM4071 



Tl 

TP4512 


National 

DM74S30 


National 

CD4049 


SSS 

SCL4071 



Toshiba 

TC4512 


Tl 

SN74S30 


NEC America 

^PD4049 


Tl 

TP4071 


S1L4514 

Fairchild 

F4514 

M5S040 

Fairchild 

74S40 


RCA 

CD4049 


Toshiba 

TC4071 



Motorola 

MCI 451 4 


Hitachi 

HD74S40 


SGS 

HBF4049 

SIL4072 

Fairchild 

F4072 



National 

CD4514 


National 

DM74S40 


Solitron 

CM4049 


Motorola 

MC 14072 



RCA 

CD4514 


Signetics 

74S40 


SSS 

SCL4049 


RCA 

CD4072 



Solitron 

CM4514 


Tl 

SN74S40 


Tl 

TP4049 


SSS 

SCL4072 



SSS 

SCL4514 

M5S051 

FaircWld 

74S51 


Toshiba 

TC4049 


Tl 

TP4072 



Toshiba 

TC4514 


Naticxfal 

OM74S51 


♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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■■ 

Mitsubishi Electric Co. 

M5S251 

Fairchild 

74S251 

M53209 

Motorola 

MC7409 

M53240 

NEC America 

pP|B7440 

(cont’d) 




Hitachi 

HD74S251 


National 

DM7409 


Signetics 

74it0 




National 

DM74S251 


Signetics 

7409 


Tl 

SH7440 





Signetics 

74S251 


Tl 

SN7409 


TRW 

7-MO 

M5S051 

Signetics 

74S51 


Tl 

SN74S251 


TRW 

7409 

M53241 

Fairchild 

7441 


Tl 

SN74S51 

M5S257 

AMD 

SN74S257 

M53210 

Fairchild 

7410 


National 

DM7441 

M5S074 

Fairchild 

74S74 


Fairchild 

74S257 


Hitachi 

HD7410 

M53242 

Fairchild 

7ft42 


Hitachi 

HD74S74 


National 

DM74S257 


Motorola 

MC7410 


Hitachi 

l-to7442 


Tl 

SN74S74 


Signetics 

74S257 


National 

DM7410 


Motorola 

MC7442 

M5S085 

Signetics 

74S85 


Jl 

SN74S257 


NEC America 

pPB7410 


National 

DM7442 


Tl 

SN74S85 

M5S258 

AMD 

SN74S258 


Signetics 

7410 


NEC America 

pPB7442 

M5S112 

Fairchild 

74S112 


Fairchild 

74S258 


Tl 

SN7410 


Signetics 

7442 


Hitachi 

HD74S112 


Signetics 

74S258 



SN7427 


Tl 

SN7442 


Motorola 

SN74S112 


Tl 

SN74S258 


Toshiba 

TC7410 

M53243 

Fairchild 

7443 


National 

DM74S112 

M5141 

Toshiba 

TA7504 


TRW 

7410 


Hitachi 

HD7443 


Signetics 

74S112 

M51709 

Toshiba 

TA7502 

M53213 

Fairchild 

7413 


Motorola 

MC7443 


Tl 

SN74S112 

M53200 

Fairchild 

7400 


Motorola 

MC7413 


Signetics 

7443 


Fairchild 

74S1 13 


Hitachi 

HD7400 


National 

DM7413 


n 

SN7443 


Hitachi 

HD74S113 


Motorola 

MC7400 


NEC America 

pPB7413 

M53244 

Fairchild 

7444 


Motorola 

SN74S113 


National 

DM7400 


Signetics 

7413 


Hitachi 

HD7444 


National 

DM74S113 


NEC America 

fjiPB7400 


Tl 

SN7413 


Motorola 

MC7444 


Signetics 

74S113 


Signetics 

7400 


TRW 

7413 


Signetics 

7444 


Tl 

SN74S113 


Tl 

SN7400 

M53214 

Fairchild 

7414 


Tl 

SN7444 

M5S114 

Fairchild 

74S114 


Toshiba 

TC7400 


Hitachi 

HD7414 

M53245 

Fairdiild 

7445 


Hitachi 

HD74S114 


TRW 

7400 


Motorola 

MC7414 


Motorola 

MC7445 


National 

DM74S114 

M53201 

Fairchild 

7401 


National 

DM7414 


National 

DM7445 


Signetics 

74S114 


Motorola 

MC7401 


Signetics 

7414 


NEC America pPB7445 


Tl 

SN74S114 


National 

DM7401 


Tl 

SN7414 


Signetics 

7445 

M5S133 

PairrhilH 

74S133 


Signetics 

7401 

M33216 

Fairchild 

7416 


Tl 

SN7445 


Hitachi 

HD74S133 


Tl 

SN7401 


Hitachi 

HD7416 


TRW 

7445 


National 

DM74S133 


TRW 

7401 


Motorola 

MC7416 

M53247 

Fairchild 

7447 


Signetics 

74S133 

M53202 

Fairchild 

7402 


National 

DM7416 


Motorola 

MC7447 


Tl 

SN74S133 


Hitachi 

HD7402 


Signetics 

7416 


National 

DM7447 

M5S138 

AMD 

SN74S138 


Motorola 

MC7402 


Tl 

SN7416 


NEC America 

pPB7447 


Fairchild 

74S138 


National 

DM7402 


TRW 

7416 


Signetics 

7447 


National 

DM74S138 


NEC America 

)aPB7402 

M53217 

Fairchild 

7417 


Tl 

SN7447 


Signetics 

74S138 


Signetics 

7402 


Hitachi 

H07417 

M53248 

Fairchild 

7448 


Tl 

SN74S138 


Tl 

SN7402 


Motorola 

MC7417 


Motorola 

MC7448 

M5S151 

AMD 

SN74S151 


TRW 

7402 


National 

DM7417 , 


National 

DM7448 


Fairchild 

74S151 

M53203 

Fairchild 

7403 


Signetics 

7417 


Signetics 

7448 


Hitachi 

HD74S151 


Hitachi 

HD7403 


Tl 

SN7417 


Tl 

SN7448 


National 

DM74S151 


Motorola 

MC7403 


TRW 

7417 

M53250 

Fairchild 

7450 


Signetics 

74S151 


National 

DM7403 

M53220 

Fairchild 

7420 


Hitachi 

HD7450 


Tl 

SN74S151 


Signetics 

7403 


Hitachi 

HD7420 


Motorola 

MC7450 

M5S153 

AMD 

SN74S153 


Tl 

SN7403 


Motorola 

MC7420 


National 

DM7450 


Fairchild 

74S153 


TRW 

7403 


National 

DM7420 


NEC America 

pPB7450 


National 

DM74S153 

M53204 

Fairchild 

7404 


NEC America 

pPB7420 


Signetics 

7450 


Signetics 

74S153 


Hitachi 

HD7404 


Signetics 

7420 


Tl 

SN7450 


T! 

SN74S153 


Motorola 

MC7404 


Tl 

SN7420 


TRW 

7450 

M5S157 

AMD 

SN74S157 


National 

DM7404 


Toshiba 

TC7420 

M53253 

Fairchild 

7453 


Fairchild 

74S157 


NEC Anwrica 

pPB7404 


TRW 

7420 


Hitachi 

HD7453 


National 

DM74S157 


Signetics 

7404 

M53225 

Fairchild 

7425 


Motorola 

MC7453 


Signetics 

74S157 


Tl 

SN7404 


Motorola 

MC7425 


National 

DM7453 


Tj 

SN74S157 


Toshiba 

TC7404 


National 

DM7425 


NEC America 

pPB7453 

M5S158 

AMD 

SN74S158 


TRW 

7404 


Tl 

SN7425 


Signetics 

7453 


Fairchild 

74S158 

M53205 

Fairchild 

7405 

M53227 

Fairchild 

7427 


Tl 

SN7453 


National 

DM74S158 


Hitachi 

HD7405 


Hitachi 

HD7427 


TRW 

7453 


Signetics 

74S158 


Motorola 

MC7405 


Motorola 

MC7427 

M53260 

Fairchild 

7460 


Tl 

SN74S158 


National 

DM7405 


National 

DM7427 


Hitachi 

HD7460 

M5S174 

AMD 

SN74S174 


NEC America 

mPB7405 


Signetics 

7427 


Motorola 

MC7460 


Fairchild 

74S174 


Signetics 

7405 

M53230 

Fairchild 

7430 


National 

DM7460 


Hitachi 

H074S174 


Tl 

SN7405 


Hitachi 

HD7430 


NEC America 

P.PB7460 


National 

DM74S174 


TRW 

7405 


Motorola 

MC7430 


Signetics 

7460 


Signetics 

74S174 

M 53206 

Fairchild 

7406 


National 

DM7430 


Tl 

SN7460 


Tl 

SN74S174 


Hitachi 

HD7406 


NEC America 

(iiPB7430 


TRW 

7460 

M5S175 

AMD 

SN74S176 


Motorola 

MC7406 


Signetics 

7430 

M53270 

Fairchild 

7470 


Fairchild 

74S175 


National 

DM7406 


Tl 

SN7430 


Motorola 

MC7470 


Hitachi 

HD74S175 


Sionetics 

7406 


Tpu/ 

7430 


National 

DM7470 


National 

DM74S175 


Tl' 

SN7406 

M53237 

Fairchild 

7437 


Signetics 

7470 


Signetics 

74S175 


TRW 

7406 


Motorola 

MC7437 


Tl 

SN7470 


Tl 

SN74S175 

MS3207 

Fairchild 

7407 


National 

DM7437 

M53272 

Fairchild 

7472 

M5S181 

AMD 

SN74S181 


Hitachi 

HD7407 


NEC America 

pPB7437 


Hitachi 

HD7472 


Fairchild 

93S41 


Motorola 

MC7407 


Signetics 

7437 


Motorola 

MC7472 


Hitachi 

HD74S181 


National 

DM7'!07 


Tl 

5n7437 


National 

DM7472 


Signetics 

74S181 


Signetics 

7407 


TRW 

7437 


Signetics 

7472 


Tl 

SN74S181 


Tl 

SN7407 

M53238 

Fairchild 

7438 


Tl 

SN7472 

M5S182 

Fairchild 

93S42 


TRW 

7407 


Motorola 

MC7438 


TRW 

7472 


National 

DM74S182 

M53208 

Fairchild 

7408 


National 

DM7438 

M53273 

Fairchild 

7473 


Signetics 

74S182 


Motorola 

MC7408 


NEC America 

pPB7438 


Motorola 

MC7473 


Tl 

SN74S182 


National 

DM7408 


Signetics 

7438 


National 

DM7473 

M5S22 

Fairchild 

74S22 


Signetics 

7408 


Tl 

SN7438 


NEC America 

pPB7473 


Hitachi 

HD74S22 


Tl 

SN7408 


TRW 

7438 


Signetics 

7473 


National 

DM74S22 


Toshiba 

TC7408 

M53240 

Fairchild 

7440 


Ti 

SN7473 


Signetics 

74S22 


TRW 

7408 


Hitsrthi 


vroc:” 

r w, w! mIw 

/*+/H 



Ot>l/*40<£4' 

Mb3209 

Fairchild 

7409 


Motorola 

MC7440 


Hitachi 

HD7474 

M5S251 

AMD 

SN74S251 


Hitachi 

HD7409 


National 

DM7440 


Motorola 

MC7474 


♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


Mitsubishi! Electric Co. 
(cont’d) ! 


N^ional 
NEC America 
Si^netics 
Tl ' 

TRW 

Fairchild 

Hitachi 

Motbrola 

National 

Signetics 

Tl 

TRW 

Fairchild 

Motorola 

National 

NEC America 

Signetics 

Tl 

TRW 

Farchild 

Motorola 

NEC America 

Signetics 

Tl 

Fairchild 

Motorola 

National 

Signetics 

Tl 

Fairchild 

Hitachi 

Motorola 

National 

NEC America 

Signetics 

Tl 

TRW 
FaircNId 
Hitachi 
Motorola 
National 
NEC America 
Signetics 
Tl ^ 

TRW 

AMD 

Fairchild 

National 

Tl 

TRW 

Fairchild 

Hitachi 

Motorola 

National 

Signetics 

Tl 

TRW 

Fairchild 

Motorola 

National 

NEC America 

Signetics 

Tl 

Fairchild 

Hitachi 

Motorola 

National 

Signetics 

Tl 

TRW 

Fairchild 

Hitachi 

Motorola 

National 

Signetics 

Tl 

TRW 

Fairchild 

Motorola 

National 

Signetics 

Tl 


DM7474 

^iPB7474 

7474 

SN7474 

7474 

7475 
HD7475 
MC7475 
DM7475 
7475 
SN7475 

7475 

7476 
MC7476 
DM7476 
HPB7476 
7476 
SN7476 
7476 
7480 
MC7480 
tiPB7480 
7480 
SN7480 
7483 
MC7483 
DM7483 
7483 
SN7483 
7485 
HD7485 
MC7485 
DM7485 
/J.PB7485 
7485 
SN7485 

7485 

7486 
HD7486 
MC7486 
DM7486 
/iiPB7486 
7486 
SN7486 
7486 
SN7489 
7489 
DM7489 
SN7489 ' 

7489 

7490 
HD7490 
MC7490 
DM7490 
7490 
SN7490 

7490 

7491 
MC7491 
DM7491 
/1PB7491 

7491 
SN7491 

7492 
HD7492 
MC7492 
DM7492 
7492 
SN7492 

7492 

7493 
HD7493 
MC7493 
DM7493 
7493 
SN7493 
7493 
7495 
MC7495 
DM7495 
7495 
SN7495 
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Device 
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Devica 

1 Rspiacemanl 
'source 

1C Matter 
Device Ptge 

M53296 

Fairchild 

7496 

M53353 

Tl 

SN74153 

M53370 

NEC America fiPB74170 


Hitachi 

HD7496 


TRW 

74153 


Signetics 

74170 


Motorola 

MC7496 

M53354 

AMD 

SN74154 


Tl 

SN74170 


National 

DM7496 ' 


Fairchild 

74154 

M53374 

AMD 

SN74174 


Signetics 

7496 


Motorola 

MC74154 


Fairchild 

74174 


Tl 

SN7496 


National 

DM74154 


Hitachi 

HD74174 


TRW 

7496 


NEC America p.PB74154 


Motorola 

MC74174 

M53307 

Fairchild 

74107 


Signetics 

74154 


National 

DM74174 


Hitachi 

HD74107 


Tt 

SN74154 


Signetics 

74174 


Motorola 

MC74107 


TRW 

74154 


Tl 

SN74174 


National 

DM74107 

M53355 

Fairchild 

74155 

M53375 

AMD 

SN74175 


NEC .America ;iPB74107 


Motorola 

MC74155 


Fairchild 

74175 


Signetics 

74107 


National 

PM74155 


Hitachi 

HD74175 


Tl 

SN74107 


NEC America fiPB74155 


Motorola 

MC74175 

M53321 

Fairchild 

74121 


Signetics 

74155 


National 

DM74175 


Hitachi 

HD74121 


Tl 

SN74155 


NEC America ^PB74175 


Motorola 

MC74121 


TRW 

74155 


Signetics 

74175 


National 

DM74121 

M53356 

Fairchild 

74156 


Tl 

SN74175 


Signetics 

74121 


Hitachi 

HD74156 

M53376 

Fairchild 

74176 


Tl 

SN74121 


Motorola 

MC74156 


Motorola 

MC74176 


TRW 

74121 


National 

DM74156 


National 

DM74176 

M53322 

Fairchild 

74122 


NEC America /iPB74156 


Signetics 

74176 


Motorola 

MC74122 


Signetics 

74156 


Tl 

SN74176 


Signetics 

74122 


Tl 

SN74156 

M53377 

Fairchild 

74177 


Tl 

SN74122 


TRW 

74156 


Motorola 

MC74177 

M53323 

AMD 

SN74123 

M53357 

Ai^D 

SN74157 


National 

DM74177 


Fairchild 

74123 


Fairchild 

74157 


Signetics 

74177 


Motorola 

MC74123 


Hitachi 

HD74157 


Tl 

SN74177 


National 

DM74123 


Motorola 

MC74157 

M53380 

Fairchild 

74180 


NEC America ^PB74123 


National 

DM74157 


Hitachi 

HD74180 


Signetics 

74123 


NEC America nPB74157 


Motorola 

MC74180 


Tl . 

SN74123 


Signetics 

74157 


National 

DM74180 


TRW 

74123 


Tl 

SN74157 


NEC America j;iPB74180 

M53325 

Fairchild 

74125 

M53358 

Signetics 

74158 


Signetics 

74180 


Hitachi 

HD74125 

M53360 

AMD 

SN74160 


Tl 

SN74180 


National 

DM74125 


Fairchild 

74160 


TRW 

74180 


Signetics 

74125 


Hitachi 

HD74160 

M53381 

AMD 

SN74181 


Tl 

SN74125 


Motorola 

MC74160 


Fairchild 

74181 

M53326 

Fairchild 

74126 


National 

DM74160 


Motorola 

MC74181 


Hitachi 

HD74126 


Signetics 

74160 


National 

DM74181 


National 

DM74126 


Tl 

SN74160 


NEC America fiPB74181 


Signetics 

74126- 


TRW 

74160 


Signetics 

74181 


Tl. 

SN74126 

M53361 

AMD 

SN74161 


Tl 

SN74181 

M53332 

Fairchild 

74132 


Fairchild 

74161 

M53382 

AMD 

SN74182 


Hitachi 

HD74132 


Hitachi 

HD74161 


Fairchild 

74182 


Motorola 

MC74132 


Motorola 

MC74161 


Motorola 

MC74182 


National 

DM74132 


National 

DM74161 


National 

[^74182 


Signetics 

74132 


NEC America jtPB74161 


NEC America fiPB74182 


Tt 

SN74132 


Signetics 

74161 


Signetics 

74182 

M53345 

Fairchild 

74145 


Tl 

SN74161 


Tl 

SN74182 


Motorola 

MC74145 


TRW 

74161 

M53385 

National 

DM74185 


National 

DM74145 

M53362 

AMD 

SN74162 


Tl 

SN74185 


Signetics 

74145 


Fairchild 

74162 

M53390 

Fairchild 

74190 


Tl 

SN74145 


Hitachi 

HD74162 


Hitachi 

HD74190 


TRW 

74145 


Motorola 

MC74162 


Motorola 

MC74190 

M53347 

Hitachi 

HD74147 


National 

DM74162 


National 

DM74190 


National 

DM74147 


Signetics 

74162 


Signetics 

74190 


NEC America u,PB74147 


Tl 

SN74162 


Tl 

SN74190 


Signetics 

74147 


TRW 

74162 

M53391 

Fairchild 

74191 


Tl 

SN74147 

M53363 

AMD 

SN74163 


Hitachi 

HD74191 

M53348 

Hitachi 

HD74148 


Fairchild 

74163 


Motorola 

MC74191 


National 

DM74148 


Hitachi 

HD74163 


National 

DM74191 


NEC America fiPB74148 


Motorola 

MC74163 


Signetics 

74191 


Signetics 

74148 


National 

DM74163 


Tl 

SN74191 


Tl 

SN74148 


Signetics 

74163 

M53392 

AMD 

SN74192 

M53350 

Fairchild 

74150 


Tl 

SN74163 


Fairchild 

74192 


Hitachi 

HD74150 


TRW 

74163 


Motorola 

MC74192 


Motorola 

MC74150 

M53364 ^ 

AMD 

74164 


National 

DM74192 


National 

DM74150 


Fairchild 

74164 


NEC America nPB74192 


NEC America liPB74150 


Hitachi 

HD74164 


Signetics 

74192 


Signetics 

74150 


National 

DM74164 


Tl 

SN74192 


Tl 

SN74150 


NEC America uPB74164 

M53393 

AMD 

SN74193 


TRW 

74150 


Signetics 

74164 


Fairchild 

74193 

M53351 

Fairchild 

74151 


Ti 

SN74164 


Motorola 

MC74193 


Hitachi 

HD74151 

M53365 

Fairchild 

74165 


National 

DM74193 


Motorola 

MC74151 


Motorola 

MC74165 


NEC- America mPB74193 


National 

DM74151 


National 

DM74165 


Signetics 

74193 


NEC America >iPB74151 


Signetics 

74165 


Tl 

SN74193 


Signetics 

74151 


Tl 

SN74165 

M53398 

Fairchild 

74198 


Tl 

SN74151 

M53366 

Fairchild 

74166 


Hitachi 

HD74198 


TRW 

74151 


Hitachi 

HD74166 


National 

DM74198 

M53353 

Fairchild 

74153 


National 

DM74166 


NEC America nPB74198 


Motorola 

MC74153 


Signetics 

74166 


Signetics 

74198 


National 

DM74153 


Tl 

SN74166 


Tl 

SN74198 


NEC America uPB74153 

M53370 

Fairchild 

74170 

M53399 

Fairchild 

74199 


Signetics 

74153 


National 

DM74170 


National 

DM74199 


♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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I 1C MASTER 


Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 



mmm 

Device 

' Source 

Device 

Page 

Device 

(Source 

Device 

Page 

Oevica 

(Source 

Device 

Page 





Mitsubishi Electric Co. 


5241-1 

Fairchild 

93442 


5331-1 

Intersil 

IM5610 


5530 

National 

DMfe4S206 


(cont’d) 




5275-1 

National 

DM77S96 



National 

DM54S288 



Raytheon 

R!y^330 

1678 




Signetics 

82S291 



Signetics 

S82S123 

1680 


Signetics 

Tl 

S8te17 
















M53399 


74199 


5280-1 

National 

DM87S29 



Tl 

SN54S2S8 

1708 



SN54S301 


Tl 

SN74199 


5281-1 

National 

DM87S29 


5340-1 

Fairchild 

93438 

1262 

5531 

Fairchild 

9^21 

1252 

M53478 

Tl 

SN74278 


53PS140 

Raytheon 

29662 

1665 


Harris 

HM7640 



National 

Dli<54S200 


M53483 

Fairchild 

74283 


53PS141 

Raytheon 

29663 

1665 



1284,1304 


Raytheon 

RM5340 



NEC America 

hPB74283 


53PS240 

Raytheon 

29612 

1655 


Intel 

M3604 



Signetics 

S82S16 

1678 


Tl 

SN74283 


53PS241 

Raytheon 

29613 

1655 


Intersil 

IM5605 



Tl 

SN54S201 


M53490 

Fairchild 

74290 


53PS480 

Raytheon 

29622 

1657 


National 

DM77S295 


5560 

AMD 

AM27S02 



Motorola 

MC74290 


53PS481 

Raytheon 

29623 

1657 



DM77S296 



National 

Dfi454S289 



Tl 

SN74290 


53PS482 

Raytheon 

29626 

1659 


Raytheon 

29624 

1658 



DM5489 



TRW 

74290 


53PS483 

Raytheon 

29627 

1659 


Signetics 

S82S140 

1680 


Tl 

SN54S289 


M53493 

Fairchild 

74293 


53PS840 

Raytheon 

29652 



Tl 

SN54S475 

1708 

5561 

AMD 

AM27S03 



Motorola 

MC74293 


53PS841 

Raytheon 

29653 


5341-1 

Harris 

HM7641 



National 

DM54S189 



Tl 

SN74293 


53PS880 

Raytheon 

29632 

1661 



1284,1304 


Tl 

SN54S189 



TR'W 

74293 


53PS881 

Raytheon 

29633 

1661 


Intel 

M3624 


6200-1 

Intersil 

IM5603 


M58755 

Fujitsu 

MB8107 


53S840 

Raytheon 

29650 




3624 



National 

DM74S187 





53S841 

Raytheon 

29651 



National 

DM77S296 



Tl 

SN74187 


Monolithic Memories, Inc. 


5300-1 

AMD 

AM27S20 

AM29S10 



Raytheon 

Tl 

29625 

SN54S474 

1658 

1708 

6201-1 

Intersil 

National 

IM5623 

DM85S97 











National 

DM54S473 





1708 









vfOHv* 1 





♦A5280 

AMD 

AM27S80 



Fairchild 

93417 

1258 


Raytheon 

29620 

1656 

6205-1 

Intersil 

IM5604 


♦A5281 

AMD 

AM27S81 



Harris 

HM7610-2 

1284 


Tl 

SN54S473 

1708 


National 

DM74S270 


♦A6280 

AMD 

AM27S80 




HPROM1024A 

5349-1 

National 

DM54S472 



Signetics 

N82S230 


♦A6281 

AMD 

AM27S81 



Intersil 

IM5603 



Raytheon 

29621 

1656 


Tl 

SN74S270 


♦H5201 

Tl 

SN54S287 

1708 


National 

DM54S387 



Tl 

SN54S472 

1708 

6206-1 

National 

DM74S370 


AUfijn-t 

7j 

SN74S287 

1708 


NEC Micro 

^rLMuo 


5350-1 

Raytheon 

29640 



Tl 

SN74S370 


♦L5560 

AMD 

31L01 



Raytheon 

29660 

1664 

5351-1 

Raytheon 

29641 


6230-1 

Intersil 

IM5600 



National 

DM54LS289 



Signetics 

S82St26 

1680 

5352-1 

Fairchild 

93452 

1264 


Motorola 

MCM4002 



DM54L89 



Tl 

SN54S387 

1708 


Harris 

HM7642-2 

1284 


National 

DM7488 




DM54L89A 


5301-1 

AMD 

AM27S21 



Intel 

3605 



Signetics 

8223 


L5561 

National 

DM76L99 




AM29S1 1 



National 

DM54S572 



Tl 

SN7488A 


L6550 

AMD 

AM27S02 




AM29761 



Raytheon 

29640 


6231-1 

National 

DM8598 


L6551 

AMD ' 

AM27S03 



Fairchild 

93427 

1258 


Signetics 

S82S136 

1680 

6240-1 

Fairchild 

93432 


L6560 

AMD 

AM31L01 



Harris 

HM76t1-2 

1284 


Tl 

SN54S476 

1713 


National 

DM87S95 



National 

DM74L89 




HPROM1024 

5353-1 

Fairchild 

93453 

1264 

6241-1 

Fairchild 

93442 


♦L6561 

National 

DM74S189 



Intel 

3621 



Harris 

HM7642 



National 

DM87S96 




DM86L89 



Intersil 

IM5623 




1284,1308 

6246-1 ' 

Signetics 

N8204 


PAL10H8 

Raytheon 

PALI OHS 



National 

DM54S287 




HM7643-2 

1284 

6247-1 

Signetics 

N8205 


PAL10L8 

Raytheon 

PAL10L8 



Raytheon 

29661 

1664 


Intel 

3625 


6275-1 

Signetics 

N82S290 


PAL12H6 

Raytheon 

PAL12H6 



Signetics 

S82S129 

1680 


National 

DM54S573 


6276-1 

Signetics 

N82S291 


PAL12L6 

Raytheon 

PAL12L6 



Tl 

SNS4S287 

1708 


Raytheon 

29641 


6280-1 

National 

OM85S2g 


PAL14H4 

Raytheon 

PAL14H4 


5305-1 

AMD 

AM27S12 



Signetics 

S82S137 

1680 

6281-1 

National 

DM85S28 


PAL14L4 

Raytheon 

PAL14L4 




AM29770 



Tl 

SN54S477 

1713 

63PS140 

Raytheon 

29662 

1665 

PAL16A4 

Raytheon 

PAL16A4 



Fairchild 

93436 

1260 

5380-1 

Harris 

HM76«) 

1322 

63PS141 

Raytheon 

29663 

1665 

PAL16C1 

Raytheon 

PAL16C1 



Fujitsu 

MB7058 



Intel 

3608 


63PS240 

Raytheon 

29612 

1655 

PAL16H2 

Raytheoii 

PALi6H2 



Harris 

HM7620 



National 

OM77S229 


63PS241 

Raytheon 

29613 

1655 

PAL16L2 

Raytheon’ 

PAL16L2 




1284,1298 


Raytheon 

29630 

1680 

63PS460 

Raytheon 

29622 

1657 

PAL16L8 

Raytheon 

PAL16L8 



Intel 

3602 



Signetics 

S82S180 

1680 

63PS481 

Raytheon 

29623 

1657 

PAL16R4 

Raytheon 

PAL16R4 



Intersil 

IM5604 


5381-1 

Harris 

HM7681 

1322 

63PS482 

Raytheon 

29626 

1659 

PAL16B6 

Raytheon 

PAL16R6 



National 

DM54S570 



Intel 

3628 


63PS483 

Raytheon 

29627 

1659 

PAL16R8 

Raytheon 

PAL16R8 




DM54S571 



National 

DM77S228 


63PS840 

Raytheon 

29652 


PALI 6X4 

Raytheon 

PALI 6X4 



Raytheon 

29610 

1654 


Raytheon 

29631 

1660 

63PS841 

Raytheon 

29653 


SN54S240 

Tl 

SN54S240 




29611 

1654 


Signetics 

S82S181 

1680 

63PS880 

Raytheon 

29632 

1661 

SN54S241 

Tl 

SN54S241 



Signetics 

S82S130 

1680 

5384-1 

Raytheon 

29634 

1662 

e3PS881 

Raytheon 

29633 

1661 

SN54S244 

Tl 

SN54S244 



Tl 

SN54S270 


5385-1 

Raytheon 

29635 

1662 

63S840 

Raytheon 

29650 


SN54S373 

Tl 

SN54S373 


5306-1 

AMD 

AM27S13 



Signetics 

S82S2708 

1702 

63S841 

Raytheon 

29651 


SN54S374 

Tl 

SN54S374 




AM29771 


54LS240 

AMD 

SN54LS240 


6300-1 

AMD 

AM27S20 


SN74S240 

Tl 

SN74S240 



Fairchild 

93446 

1260 


Fairchild 

54LS240 




AM29760 


SN74S241 

Tl 

SN74S241 



Harris 

HM7621 



Tl 

SN54LS240 



Fairchild 

93417 

1258 

SN74S244 

Tl 

SN74S244 




1284,1296 

54LS241 

AMD 

SN54LS241 



Harris 

HM7610 


SN74S373 

Tl 

SN74S373 



Intel 

3622 



Fairchild 

54LS241 




1284,1292 

SN74S374 

Tl 

SN74S374 



Intersil 

IM5624 



Tl 

SN54LS241 




HPROM1024A 

5200-1 

Intersil 

IM5603 



National 

DM54S571 


54LS244 

Tl 

SN54LS244 



Intersil 

IM5603 



National 

OM54S189 



Raytheon 

29611 

1654 

54LS245 

Motorola 

SN54LS245 



Mitsubishi 

M54700 



Tl 

SN54187 



Signetics 

S82«13t 

1680 

54LS322 

•viOiOTOto 

3N54L3322 



National 

DM74S387 


5201-1 

Intersil 

IM5623 


5308-1 

National 

DM54S470 


54LS323 

Motorola 

SN54LS323 



NEC Micro 

pPD403 



National 

DM75S97 



Raytheon 

29600 

1652 



SN74LS323 



Raytheon 

29660 

1664 


Signetics 

S82S299 



Tl 

SN54S470 

1708 

54LS363 

Tl 

SN54LS363 



Signetics 

N82S126 

1680 


Tl 

SN54S387 

1708 

5309-1 

National 

DM54S471 


54LS373 

Motorola 

SN54LS373 



Tl 

SN74S387 

1708 

5205-1 

Intersil 

IM5604 



Raytheon 

29601 

1652 


Tl 

SN54LS373 


6301-1 

AMD 

AM27S21 



National 

DM54.<;p70 



T! 

SN54S471 

•7Co 

54LS574 

AiviD 

SN54LS374 




AM29761 



Signetics 

S82S230 


5330-1 

AMD 

AM27S18 



Tl 

SN54LS374 



Fairchild 

93427 

1258 


Tl 

SN54S270 




AM29750 


54S240 

AMD 

SN54S240 



Harris 

HM7611 


5206-1 

Fairchild 

93441 



Harris 

HM7602-2 

1284 


Raytheon 

54S240 




1284,1292 


National 

DM54S370 




HPROM8256 


Tl 

SN54S240 




HPROM1024 


Tl 

SN54S370 



Intersil 

IM5600 


54S241 

AMD 

SN54S241 



Intel 

3621 


5230-1 

Intersil 

IM5600 



National 

DM54S188 



Raytheon 

54S241 



Intersil 

IM5623 



National 

DM5488 




DM7577 



Tl 

SN54S241 



Mitsubishi 

M54730 



Tl 

SN5488A 



Signetics 

S82S23 

1680 

54S244 

AMD 

SN54S244 



National 

DM74S287 


5231-1 

Intersil 

IM5610 



Tl 

SN54S188 

1708 


Raytheon 

54S244 



Raytheon 

29661 

1664 


National 

DM7598 


5331-1 

AMD 

AM27S19 


RdSnyt 

T! 

CKtC4COTO 







If 

aiMMSItUt 

1708 



AM29750 


54S374 

Tl 

SN54S374 



Tl 

SN74S287 

1708 

5240-1 

National 

DM77S95 



Harris 

HM7603 

1284 

5530 

Fairchild 

93411 


6305-1 

AMD 

AM27S12 



♦ Discontinued 
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Manufacturer I Replacement 
Device I Source Device 


Motorola Semiconductor 
(cont’d) 


LF156 

Tl 

LF156 


LF157 

AMD 

LF157 



Fairchild 

HAF157 



Intersil 

LF157 



National 

LF157 

1035 


PMI 

PM157 



Raytheon 

LF157 



Signetics 

LF157 



Tl 

LF157 


LF255 

AMD 

LF255 



Fairchild 

MAF255 



Intersil 

LF255 



National 

LF255 



PMI 

PM255 



Raytheon 

LF255 



Signetics 

LF255 



Tl 

LF255 


LF256 

AMD 

LF256 



Fairchild 

ftAF256 



Intersil 

LF256 



National 

LF256 



PMI 

PM256 



Raytheon 

LF256 



Signetics 

LF256 



T! 

LF256 


LF257 

AMD 

LF257 



Fairchild 

>iAF257 



Intersil 

LF257 



National 

LF257 



PMI 

PM257 



Raytheon 

LF257 



Signetics 

LF257 



Tl 

LF257 


LF355 

AMD 

LF355 



Fairchild 

;iAF355 



Intersil 

LF355 



National 

LF355 



PMI 

PM355 



Raytheon 

LF355 



Signetics 

LF355 



Tl 

LF365 


LF356 

AMD 

LF356 



Fairchild 

jjiAF356 



Intersil 

LF356 



National 

LF356 1035,1073 


PMI 

PM356 



Raytheon 

LF356 



Signetics 

LF356 



Tl 

LF356 


LF357 

AMD 

LF357 



Fairchild 

^iAF357 



Intersil 

LF357 



National 

LF357 



PMI 

PM357 



Raytheon 

LF357 



Signetics 

LF357 



Tl 

LF357 


LM101 

AMD 

LM101 



. Fairchild 

^A101 



Intersil 

LM101 



National 

LM101 

1035 


RCA 

CA101 



Signetics 

LMjOl 



Silicon G 

SG101 



Tl 

LM101 


LM104 

Fairchild 

mA104 

934 


National 

LM104 



Raytheon 

LM104 



Silicon G 

SGI 04 



Tl 

LM104 


LM105 

AMD 

LM105 



Fairchild 

juAIOS 

934 


Intersil 

LM105 



National 

LM105 



Raytheon 

LM105 



Silicon G 

SGI 05 



Tl 

LM105 


LM107 

AMD 

LM107 



Fairchild 

/xA107 



Intersil 

LM107 



I'iauonai 

LM1U/ 



Raytheon 

LM107 



Hanufacturw 

Device 

1 Repiacement 
(Source 

Device 

tC Master 
Page 

Manufacturer 

Device 

I Reptacement 
I Source 

l( 

Device 

LM107 

RCA 

CA107 


LM239A 

PMI 

CMP-04 


Signetics 

LM107 




PM239A 


Silicon G 

SGI 07 


LM258 

National 

LM258 


Tl 

LM107 


LM289 

Silicon G 

SG208 

LM108 

RCA 

CA108 


LM2901 

NEC America jrPC2901 


Silicon G 

SGI 08 


LM2902 

NEC America 

(iPC2902 



SG208 


LM301 

AMD 

LM301 

LM109 

Fairchiid 

mA109 

934 


Fairchild 

jliASOI 


National 

LM109 



Intersil 

LM301 


Raytheon 

LM109 



National 

LM301 


Signetics 

LM109 



Raytheon 

LM301 


Silicon G 

SGI 09 



RCA 

CA301 


Tl 

LM109 



Signetics 

LM301 

LM110 

AMD 

LM110 



Silicon G 

SG301 


Fairchild 

jiAIIO 



Tl 

LM301 


Intersil 

LM110 



Toshiba 

TA7506 


National 

LM110 


LM301A 

NEC America p.PCl 57 


Silicon G 

SG11C 




fiPC30lA 

LM111 

AMD 

LM111 


LM304 

Fairchild 

mA304 


National 

LM111 



National 

LM304 


Raytheon 

LM111 



NEC America 

ftPC142 


RCA 

CA111 



Raytheon 

LM304 


Signetics 

LM111 



Silicon G 

SG304 


Silicon G 

SG1 11 


LM305 

AMD 

LM305 


Tl 

LM111 



Fairchiid 

^A305 

LM124 

RCA 

CA124 



Intersil 

LM305 


Silicon G 

SGI 24 



National 

LM305 

LM139 

RCA 

CA139 



NEC America 

^PC141 


Silicon G 

SGI 39 

j 


Raytheon 

LM305 

LM139A 

PMI 

CMP-04 



Silicon G 

SG305 



PMI 39 A 



Tl 

LM305 

LM158 

National 

LM158 


LM307 

AMD 

LM307 

LM201 

AMD 

LM201 



Fairchild 

fiA307 


Farchild 

jiA201 



Intersil 

LM307 


Intersil 

LM20t 



National 

LM307 


National 

LM201 



Raytheon 

LM307 


RCA 

CA201 



RCA 

CA307 


Signetics 

LM201 



Signetics 

LM307 


Silicon G 

SG201 



Silicon G 

SG307 


Tl 

LM201 



Tl 

LM307 

LM204 

Fairchild 

/uA204 


LM308 

NEC America /xPCI 56 A 


National 

LM204 



RCA 

CA308 


Raytheon 

LM204 



Silicon G 

SG308 


Silicon G 

SG204 


LM309 

AMD 

LM309 


Tl 

LM204 



Fairchild 

^A309 

LM205 

AMD 

LM205 



National 

LM309 


Intersil 

LM205 



Raytheon 

LM309 


National 

LM205 



Signetics 

LM309 


Raytheon 

LM205 



Silicon G 

SG309 


Silicon G 

SG205 



Tl 

LM309 


Tl 

LM205 


LM310 

AMD 

LM310 

LM207 

AMD 

LM207 



Fairchild 

/uiA310 


Fairchild 

^tA207 



Intersil 

LM310 


Intersil 

LM207 

i 


National 

LM310 


National 

LM207 



PMI 

BUF-02 


Raytheon 

LM207 




BUR-01 


RCA 

CA207 



Silicon G 

SG310 


Signetics 

LM207 


LM311 

AMD 

LM311 


Silicon G 

SG207 



Fairchild 

HA311 


Tl 

LM207 



Intersil 

LM311 

LM208 

RCA 

CA208 



National 

LM311 


Silicon G 

SG208 



NEC America uPC31 1 

LM209 

AMD 

LM209 



Raytheon 

LM311 


Fairchild 

fiA209 

934 


RCA 

CA311 


National 

LM209 



Signetics 

LM311 


Raytheon 

LM209 



Silicon G 

SG311 


Signetics 

LM209 



Tl 

LM311 


Silicon G 

SG209 


1 M.?17 

National 

'_M317 


Tl 

LM209 


LM323 

National 

LM323 

LM210 

AMD 

LM210 



Silicon G 

SG323 


Fairchild 

>iA210 


LM324 

NEC America nPC324 


Intersil 

LM210 



RCA 

CA324 


National 

LM210 



Silicon G 

SG324 


Silicon G 

SG210 


1 &8004> 

NEC AiTiefioa 

juPC33u 

LM211 

AMD 

LM211 



RCA 

CA339 


Intersil 

LM211 



Silicon G 

SG339 


National 

LM211 


LM339A 

PMI 

CMP-04 


Raytheon 

LM211 




PM339A 


RCA 

CA211 


LM358 

National 

LM358 


Signetics 

LM211 



NEC America jiiPC358 


Silicon G 

SG211 


LM710 

NEC America 

juPC71 


Tl 

LM211 


LM741 

NEC America uPC151 

LM224 

RCA 

CA224 




^PC741 


Silicon G 

SG224 


♦MCM10140 

Sionetios 

10140 

UVI239 

RCA 

CA239 



Tl 

SN10140 


Silicon G 

SG239 


♦MCM10142 

NEC America 

HPB10142 


♦MCM10142 Tl 

MCM10144 Fairchild 
Raytheon 
Signetics 
Tl 

MCM10145 Hitachi 
Signetics 
Tl 

MCM10147 Fairchild 
Fujitsu 
Tl 

♦MCM10148 Signetics 
Tl 


MCM10149 

MCM10152 

MCM1110 

♦MCM1112 

MCM145101 
MCM14537 
MCM2102 
MCM21 1 1 
MCM2114 


SSS 

RCA 

NEC Micro 
NEC Micro 
AMD 

AMI 

Fairchild 

Fujitsu 

Intel 

Tl 

Fujitsu 


MCM2147 AMI 

MCM2708 AMD 
EA ' 
Fairchild 

Fujitsu 

Intel 

National 

Tl 

MCM2716 Tl 
MCM4002 Intersil 

MMI 


MCM4004 Fairchild 
Intersil 

MMI 

Tl 

MCM4005 Fairctiild 
Tl 

MCM4006 Tl 
MCM4027 Fairchild 
Fujitsu 
Mostek 
NEC Micro 
Tl 

♦MCM4065 Signetics 
MCM4096 Fujitsu 

NEC Micro 
MGM4 116 ,AMD 

Fairchild 


Mostek 

NEC Micro 
Signetics 

Tl 

Zilog 

iviCM4227 Fujitsu 
MCM5303 Harris 

MCM6560 Nitron 
MCM6561 Nitron 
MCM6570 Nitron 
MCM6571 Nitron 
MCM6572 Nitron 
MCM6573 Nitron 
MCM6573A Nitron 

lUlf'k/IRC-J-i M'.* 

MCM6575 Nitron 
MCM6576 Nitron 


Sl|10142 

FT0410 

RC10144 

10144 

^10144 

MIDI 01 45 

1(0145 

SN10145 

^10405 

|UB7047 

8N10147 

10148 
SN10147 
SN10148 

10149 
MB7042 
MM5231 
MM4230 
MM5230 
SCM5101 
CD4061 
^PD2102 1 

;iPD2111 1 

9114 

9124 

S2114 1 

2114 1 

MB8114 

2114 

TMS4045 

MBM4044 

MBM8044 

TMS4044 

S2147 1 

S4017 1 

2708 

EA2708 

2708 1 

MB8513 

2708 

MM2708 

TMS2708 

TMS2716 

IM5600 

6230-1 1 

DM5488 

DM74e8 

SN7488 

93407 

IM5603 

6200-1 1 

SN7481A 

93407 

SN7481A 

SN74S387 1 

M4027 

MB8227 

MK4027 

;aPD414 

TMS4027 

8225 

MB8227 

HPD414 

3016 

F16K 1 

MB8116 

2116 

7 I i 6 

MK4116 

mPD416 1 

2690 1 

TMS4116 

Z6116 

MB8227 

HPROM0512 

1 

NC6560 

NC6561 

NC6570 

NC6571 

NC6572 

NC6573 

NC6573A 


* Discontinued 


Bold face device numbers indicate manufacturers data is provided in the !C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

i Replacement 
1 Source 

IC Master 
OevKe Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
'source 

IC Master 
Device Page 

Manufacturer 

Device 

iReplacemenl 

'Source 

IC Master 
Device Page 

Motorola Semiconductor 


MCI 01 05 

Fairchild 

FI 0105 

MCI 01 34 

Hitachi 

HD10134 

MC10195 

Signetics 

10195 

(cont’d) 





Hitachi 

HD10105 


Signetics 

10134 

MC10211 

Fairchild 

FI 0211 





National 

DM10105 

MCI 01 35 

Fairchild 

F10135 

MC10212 

Fairchild 

FI 021 2 






NEC America 

pPB10105 


Signetics 

10135 

MCI 021 6 

Fairchild 

FI 021 6 

MCM6580 

Nitron 

NC6580 



Signetics 

10105 

MC10136 

Fairchild 

FI 01 36 


Signetics 

10216 

MOMfiFiftl 




MC10106 

Fairchild 

F10106 


Hitachi 

HD10136 

MCI 0231 

Fairchild 

FI 0231 

MCM6583 


NC6583 



Hitachi 

HD10106 


Signetics 

10136 


Signetics 

10231 






National 

DM10106 

MC10137 

Fairchild 

FI 01 37 

MC1 132 

SMC 

CG4100 

MCM6591 

Nitron 

NC6591 



NEC America 

pPBIOlOe 


Signetics 

10137 

♦MC1 161 

Tl 

TMS4062 

MCM6604 


MB8227 



Signetics 

10106 

MC10138 

Signetics 

10138 

♦MC1181 

AMI 

S2567 





MCI 01 07 

Fairchild 

FI 01 07 

MCI 01 39 

Intersil 

IM5600 

♦MC1 182 

AMI 

S2566 


NFC KA\r.rn 

^ipn4i4 



Hitachi 

HD10107 


Signetics 

10139 

♦MC1 183 

Nitron 

NCI 183 


T! 

TMS4027 



NEC Amenca 

pPB10107 

MC10141 

Fairchild 

F10141 

♦MC1 184 

Nitron 

NCI 184 

MCM6605 

Fujitsu 

MB8107 



Signetics 

10107 


Signetics 

10141 

MCI 303 

Raytheon 

RC4739 



IM7505 


MCI 01 09 

Fairchild 

FI 01 09 

MC10144 

NEC America 

pPB10144 

♦MCI 304 

Fairchild 

>iA732 

MCM6616 

NEC Micro 

pPD416 

1562 


Hitachi 

HD10109 


Raytheon 

RC10144 


National 

LM1304 


Tl 

TMS4116 



National 

DM10109 


Signetics 

10144 

♦MCI 305 

National 

LM1305 

MCM68A10 

Hitachi 

HM468A10 



NEC America 

pPB10109 


Tl 

SN10144 

♦MCI 307 

Fairchild 

pA767 

MCM68A364Mostek 

MK36000 



Signetics 

10109 

MC10145 

Fairchild 

FI 01 45 


National 

LM1307 

MCM6810 

AMI 

S6810 

1790 

MC10110 

Fairchild 

FI 01 10 


Hitachi 

HD10145 

MC1310 

Exar 

XR1310 


Hitachi 

HM46810 



Hitachi 

HD10110 


Signetics 

10145 


Plessey 

SL1310 

MCM68111 

NEC Micro 

pPD2111A 



NEC America 

fiPBIOIIO 

MC10149 

Signetics 

10149 


RCA 

CA1310 

MCM6830 

Fairchild 

F6830 



Signetics 

10110 

MCI 01 53 

Fairchild 

FI 01 53 


Sprague 

ULN-2110 



HM46830 


MC10111 

Fairchild 

F10111 

MCI 01 58 

Fairchild 

FI 01 58 



ULN-2211 


Tl 

TMS4700 



Hitachi 

HD10111 


NEC America 

pPB10158 

♦MCI 311 

Exar 

XR1800 

MCM68308 

FairchUd 

F683081887.1889 


National 

DM10111 


Signetics 

10158 


Fairchild 

pA758 


Tl • 

TMS4700 



NEC Amenca 

(jlPBIOIH 

MCI 01 59 

Fairchild 

FI 01 59 


RCA 

CA758 

MCM68316 

Fairchild 

F683161887.1889 


Signetics 

10111 


Signetics 

10159 


Sprague 

ULN-2244 



3516E 


MC10113 

Fairchild 

F10113 

MCI 01 60 

Fairchild 

FI 01 60 

MC1312 

Fairchild 

pA1312 


Mostek 

MK34000 



Signetics 

10113 


Hitachi 

HD10160 

MCI 324 

Sprague 

ULN-2224 


Sianetics 

2616 

1670 

MC10114 

Fairchild 

F10114 


Signetics 

10160 

MCI 327 

Sprague 

ULN-2217 

MCM68316EAMI 

S4216B 

1209 


Signetics 

10114 

MCI 01 61 

Fairchild 

F10161 

♦MCI 328 

RCA 

CA3072 

MCM68317 

NEC Micro 

pPD2316 


MC10115 

Fairchild 

F10115 


Hitachi 

HD10161 


Sprague 

ULN-2114 



pPD2316E 

1633 


National 

DM10115 


NEC America 

pPB10161 



ULN-2228 

MCM6832 

Nitron 

NCM6832 



NEC America 

HPB10115 


Signetics 

10161 

MCI 329 

Sprague 

ULN-2229 

MCM68332 

AMI 

S68332 

1216 


Signetics 

10115 

MCI 01 62 

Fairchild 

FI 01 62 

MCI 330 

Mitsubishi 

M5169 

MCM68708 

Fujitsu 

MB8518 


MC10116. 

Fairchild 

F10116 


Hitachi 

HD10162 

♦MCI 339 

Signetics 

PA239 


Tl 

TMS2708 



Hitachi 

HD10116 


Signetics 

10162 

MCI 350 

NPC 

ESM1350 

♦MCM7001 

RCA 

MW7001 



National 

DM10116 

MCI 01 64 

Fairchild 

FI 01 64 

MCI 351 

National 

LM1351 

MCM7620 

MMI 

5305-1 

1449 


Signetics 

10116 


Hitachi 

HD10164 

MCI 352 

Mitsubishi 

M5183 



6305-1 

1449 

MC10117 

Fairchild 

F10117 


NEC America 

/1PB10164 


RCA 

CA1352 

MCM7e21 

MMI 

5306-1 

1449 


Hitachi 

HD10117 


Signetics 

10164 


Sanyo 

LAI 352 



6306-1 

1449 


National 

DM10117 


Tl 

SN10164 

MCI 353 

Mitsubishi 

M5784 

MCM7640 

MMI 

5340-1 

1449 


NEC America 

;xPB10117 

MCi0165 

Fairchild 

FI 01 65 


Sanyo 

LAI 353 



6340-1 

1449 


Signetics 

10117 


Hitachi 

HD10165 

MCI 356 

Sprague 

ULN-2136 


NEC Micro 

pPB405 

1621 

MC10118 

Fairchild 

FI 01 18 


Signetics 

10165 

MCI 357 

Fairchild 

)nA2136 



|uPD405 



Hitachi 

HD10118 

MC10166 

Fairchild 

FI 01 66 


RCA 

CA2111 

MCM7641 

MMI 

5341-1 

1449 


National 

DM10118 

MC10168 

Fairchild 

FI 01 68 


Signetics 

ULN21 1 1 



6341-1 

1449 


NEC America 

fiPB10118 

MCI 01 70 

Fairchild 

FI 01 70 


Sprague 

ULN-2111 


NEC Micro 

pPB425 

1621 


Signetics 

10118 


Signetics 

10170 



ULN-2113 

MCM7642 

Fujitsu 

MB7059 


MCI 01 19 

Fairchild 

F10119 

MCI 01 71 

Fairchild 

FI 01 71 

MCI 358 

Fairchild 

pA3065 


MMI 

5352-1 

1449 


Hitachi 

HD10119 


Signetics 

10171 


RCA 

CA3065 



6352-1 

1449 


National 

DM10119 

MC10172 

Fairchild 

FI 01 72 


Sprague 

ULN-2165 


NEC Micro 

pPB406 

1625 


Signetics 

10119 


Signetics 

10172 

MCI 364 

Fairchild 

pA3064 



iaPD406 


MC10121 

Fairchild 

FI 01 21 

MCI 01 73 

Fairchild 

FI 01 73 


RCA 

CA3064 

MCM7643 

Fujitsu 

MB7054 



Hitachi 

HD10121 


Signetics 

10173 


Sprague 

ULN-2264 


MMI 

5353-1 

1449 


National 

DM10121 

MC10174 

Fairchild 

FI 01 74 

♦MCI 370 

Fairchild 

fiA780 



6353-1 

1449 


Signetics 

10121 


HitacN 

HD10174 


RCA 

CA3070 


NEC Micro 

pPB426 

1625 

MCI 01 23 

Fairchild 

FI 01 23 


NEC America 

pPB10174 


Sprague 

ULN-2124 

MCM7680 

MMI 

5380-1 

1449 


Signetics 

10123 


Signetics 

10174 

♦MCI 371 

Fairchild 

pA781 



6380-1 . 

1449 

MCI 01 24 

Fairchild 

FI 0124 


Tl 

SN10174 


RCA 

CA3071 

MCM7681 

MMI 

5381-1 

1449 


Hitachi 

HD10124 

MC10175 

Fairchild 

F10175 


Sprague 

ULN-2127 



6381-1 

1449 


National 

DM10124 


Hitachi 

HD10175 

MCI 375 

RCA 

CA3075 

MCM93415 

AMI 

S4015 

1203 


NEC America 

pPB10124 


Signetics 

10175 

MCI 389 

RCA 

CA3089 


Fairchild 

93415 

1240 


Signetics 

10124 

MC10176 

Fairchild 

FI 01 76 


Sprague 

ULN-2289 

MCM93425 

AMI 

S4025 

1203 

MCI 01 25 

Fairchild 

F10125 


Signetics 

10176 

MCI 391 

Fairchild 

fiA1391 


Fairchild 

93425 

1240 


Hitachi 

HD10125 

MC10177 

Fairchild 

FI 01 77 


RCA 

CA1391 

MCS403 

Tl 

MC3403 



Signetics 

10125 

MCI 01 78 

Fairchild 

F10178 


Sprague 

ULN-2291 

MC10100 

Fairchild 

F10100 


MCI 01 28 

Signetics 

10128 


Signetics 

10178 

MCI 394 

Fairchild 

pA1394 


NEC America 

pPBIOlOO 


MCI 01 29 

Signetics 

10129 

MC10179 

Fairchild 

FI 01 79 


RCA 

CA1394 


Signetics 

10100 


MCI 01 30 

Fairchild 

FI 01 30 


Hitachi 

HD10179 


Sprague 

ULN-2294 

MC10101 

Fairchild 

F10101 



Hitachi 

HD10130 


Signetics 

10179 

MCI 398 

Mitsubishi 

M5190 


Hitachi 

HD10101 



Signetics 

1010130 

MCI 01 80 

Fairchild 

FI 01 80 


RCA 

CA1398 


NEC America 

pPBlOIOI 




10130 


Hitachi 

HD10180 


Sprague 

ULN-2298 


Plessey 

SP10101 


MC10131 

Fairchild 

F10131 


NEC America 

/iPBIOiaO 

MCI 399 

Signetics 

MCI 399 


Signetics 

10101 



Hitachi 

HD10131 


Signetics 

10180 


Sprague 

ULN-2299 

MC10102 

Fairchild 

FI 01 02 



NEC America 

pPB10131 

MCI 01 81 

Fairchild 

F10181 

MCI 4000 

Mitel 

SIL4000 


Hitachi 

HD10102 



Signetics 

10131 


Hitachi 

HD10181 


National 

CD4000 


NEC America 

pPBl0102 


MCI 01 32 

Fairchild 

FI 01 32 


NEC America 

pPBIOiei 


RCA 

CD4000 


Signetics 

101(» 



Hitactii 

HD10132 


Signetics 

10181 


Solftron 

CM4000 

MCI 01 03 

Fairchild 

FI 01 03 



Signetics 

10132 

MCI 01 86 

Fairchild 

FI 01 86 


SSS 

SCL4000 


NEC America 

pPB10103 


MCI 01 33 

Fairchild 

FI 01 33 


Signetics 

10186 


Tl 

TP4000 


Signetics 

10103 



Hitachi 

HD10133 

MCI 01 90 

Signetics 

10190 

MCI 4001 

Fairchild 

F4001 

MCI 01 04 

Fairchild 

FI 01 04 



NEC America 

pPB10133 

MCI 01 91 

Signetics 

10191 


Mitel 

SIL4001 


Hitachi 

HD10104 



Signetics 

10133 

MCI 01 92 

Fairchild 

FI 01 92 


Natkxrai 

CD4001 


Signetics 

10104 


MC10134 

Fairchild 

FI 01 34 


Sigrretics 

10192 


NEC America 

.pPD4001 


♦ Discontinued 


1C MASTER 1979 


The manufacturers report their devices can be used as direct replacements. 
Performance details often cMffer, so compare the sped^tions considering your requirements. 
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1C MASTER 


Manufacturer j Replacement 
Device 1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
'source 

IC Master 
Device Page 

[ Manufacturer 
Device 

I Replacement 
iSource 

IC Master 
Device Page 

Manufactwer 

Device 

1 R^atacement 
ISourca 

ICMwier 
De>Aca Page 

Motorola Semiconductor 

MC14014 

Mitel 

SIL4014 


MCI 4024 

NEC America )j.PD4024 

MC14043 

NEC America 

MPD4043 


(cont’d) 




National 

CD4014 



RCA 

CD4024 


RCA 

CD4043 





NEC America pPD4014 



SGS 

HBF4024 


Soiitron 

CM4043 






RCA 

CD4014 



Soiitron 

CM4024 


SSS 

SeL4043 


MC14001 

RCA 

CD4001 


SGS 

HBF4014 



SSS 

SCL4024 


Tl 

TP4043 



SGS 

HBF4001 


Soiitron 

CM4014 



Tl 

TP4024 


Toshiba 

TC4043 




CM4001 


SSS 

SCL4014 



Toshiba 

TC4024 

MC14044 

Fairchild 

F4044 



SSS 

SCU001 


Tl 

TP4014 


MCI 4025 

Fairchild 

F4025 


Hitachi 

HDI 4044 



Tl 

TP4001 


Toshiba 

TC4014 



Hitachi 

HD 14025 


Mitel 

SIL4044 




TC4001 

MCI 401 5 

Fairchild 

F4015 



Mitel 

SIL4025 


National 

CD4044 


MC14002 

Fairchild 

F4002 


Hitachi 

HD14015 



National 

CD4025 


NEC America pPD4044 



Hitachi 

HD14002 


Mitel 

SIL4015 



NEC America fiPD4025 


RCA 

CD4044 



Mitel 

SIL4002 


National 

CD4015 



RCA 

CD4025 


Soiitron 

CM4044 



National 

CD4002 


NEC America 

fi.PD4015 



SGS 

HBF4025 


SSS 

SCL4044 



NEC America 

HPD4002 


RCA 

CD4015 



Soiitron 

CM4025 


Tl 

TP4044 



RCA 

CD4002 


SGS 

HBF4015 



SSS 

SCL4025 


Toshiba 

TC4044 



SGS 

HBF4002 


Soiitron 

CM4015 



Tl 

TP4025 

MCI 4046 

Fairchild 

F4046 



Soiitron 

CM4002 


SSS 

SCL4015 



Toshiba 

TC4025 


Mitel 

SIL4046 



SSS 

SCL4002 


Tl 

TP4015 


MCI 4027 

Fairchild 

F4027 


National 

CD4046 



Tl 

TP4002 


Toshiba 

TC4015 



Hitachi 

HDI 4027 


RCA 

CD4046 



Toshiba 

TC4002 

MC14016 

AD 

AD7516 



Mitel 

SIL4027 


Soiitron 

CM4046 


MC 14006 

Fairchild 

F4006 


Fairchild 

F4016 



National 

CD4027 


SSS 

SCL4046 



National 

CD4006 


Hitachi 

HD14016 



NEC America fiPD4027 I 

MCI 4049 

Fairchild 

F4049 



NEC America 

HPD4006 


Micro Power 

MPS7516 



RCA 

CD4027 


Hitachi 

HD14049 



RCA 

CD4006 


Mitel 

SIL4016 



SGS 

HBF4027 


Mitel 

SIL4049 



Soiitron 

CM4006 


National 

CD4016 

1076 


Soiitron 

CM4027 


National 

CD4049 



SSS 

SCL40O6 


RCA 

CD4016 



SSS 

SCL4027 


NEC America /jiPD4049 


MCI 4007 

Fairchild 

F4007 


Soiitron 

CM4016 



Tl 

TP4027 


RCA 

CD4009 



Miiei 

SiL4007 


SoS 

SCL4016 



Toshiba 

TC4027 



CD4049 



National 

CD4007 ! 


Tl 

TP4016 


MCI 4028 

Fairchild 

F4028 


SGS 

HBF4049 


I 

RCA 

CD4007 

MCI 401 7 

Fairchild 

F4017 



Hitachi 

HDI 4028 


Soiitron 

CM4049 



SGS 

HBF4007 1 


Hitachi 

HD14017 



Mitel 

SIL4028 


SSS 

SCL4049 



Soiitron 

CM4007 


Mitel 

SIL4017 



National 

CD4028 


Tl 

TP4049 



SSS 

SCL4007 


National 

CD4017 



NEC America 

HPD4028 


Toshiba 

TC4049 



Tl 

TP4007 


NEC America pPD401 7 



RCA 

CD4028 

MCI 4050 

Fairdiild 

F4050 



Toshiba 

TC4007 


RCA 

CD401 7 



SGS 

HBF4028 


Hitachi 

HD14050 


MCI 4008 

Fairchild 

F4008 


SGS 

HBF4017 



Soiitron 

CM4028 


Mitel 

SIL40S0 



Hitachi 

HD14008 


Soiitron 

CM4017 



SSS 

SCL4028 


National 

CD4050 



National 

CD4008 


SSS 

SCL4017 



Tl 

TP4028 


NEC America jiPD4050 



RCA 

CD4008 


Tl 

TP4017 



Toshiba 

TC4028 


RCA 

CD4010 



SGS 

HBF4008 


Toshiba 

TC4017 


MCI 4032 

RCA 

CD4032 



CD4050 



Soiitron 

CM4008 

MC14018 

Tl 

TP4018 



Soiitron 

CM4032 


SGS 

HBF4050 



SSS 

SCL4008 

MCI 4020 

Fairchild 

F4020 



Toshiba 

TC4032 


Soiitron 

CM4050 



Tl 

TP4008 


Hitachi 

HD14020 


MCI 4034 

Fairchild 

F4034 


SSS 

SCL4050 



Toshiba 

TC4008 


Mitel 

SIL4020 



Hitachi 

HDI 4034 


Tl 

TP4050 


MCI 4009 

National 

CD4009 


National 

CD4020 



National 

CD4034 


Toshiba 

TC4050 



RCA 

CD40O9 


NEC America 

|biPD4020 



NEC America 

jiiPD4034 

MCI 4051 

Fairchild 

F4051 



SSS 

SCL4009 


RCA 

CD4020 



RCA 

CD4034 


Hitachi 

HDI 4061 


MCI 40 10 

National 

CD4010 


SGS 

HBF4020 



Soiitron 

CM4034 


Mitel 

SIL4051 



RCA 

CD4010 


Soiitron 

CM4020 



SSS 

SCL4034 


National 

C04051 



SSS 

SCL4010 


SSS 

SCL4020 



Toshiba 

TC4034 


NEC America nPD4051 


MCI 4011 

Fairchild 

F4011 


Tl 

TP4020 


MCI 4035 

Fairchild 

F4035 


RCA 

CD4051 



Hitachi 

HD14011 


Toshiba 

TC4020 



Hitachi 

HDI 4035 


Soiitron 

CM4051 



Mitel 

SIL401 1 

MCI 4021 

Fairchild 

F4021 



Mitel 

SIL4035 


SSS 

SCU051 



National 

CD401 1 


Hitachi 

HD14021 



National 

CD4035 


Tl 

TP4051 



NEC America 

mPD401 1 


Mitel 

SIL4021 • 

i 


NEC America (iPD4035 


Toshiba 

TC4051 



RCA 

CD401 1 


National 

CD4021 



RCA 

CD4035 

MCI 4052 

Fairchild 

F4052 



SGS 

HBF401 1 


NEC America 

HPD4021 



SGS 

HBF4035 


Hitachi 

HD14052 



Soiitron 

CM401 1 


RCA 

CD4021 



Soiitron 

CM4035 


Mitel 

SJL4052 



SSS 

SCL401 1. 


Soiitron 

CM4021 



SSS 

SCL4035 


National 

CD4052 



Tl 

TP401 1 


SSS 

SCL4021 



Tl 

TP4035 


NEC America fiPD4G52 



Toshiba 

TC401 1 


Tl 

TP4021 



Toshiba 

TC4035 


RCA 

CD4052 


MC14012 

Fairchild 

F4012 


Toshiba 

TC4021 


MCI 4038 

RCA 

CD4038 


Soiitron 

CM4052 



Hitachi 

HD14012 

MCI 4022 

Fairchild 

F4022 



Toshiba 

TC4038 


SSS 

SCL4052 



Mitel 

SIL4012 


Mitel 

SIL4022 


MCI 4040 

Fairchild 

F4040 


Tl 

TP4052 



National 

CD4012 


National 

CD4022 



Hitachi 

HDI 4040 


Toshiba 

TC4062 



NEC America 

fiPD4012 


RCA 

CD4022 



National 

CD4040 

MC14053 

Fairchild 

F4053 



RCA 

CD4012 


SGS 

HBF4C2'' 



RCA 

CD4040 


Hitachi 

HDI 4053 



SGS 

HBF4012 


Soiitron 

CM4022 



SSS 

SCL4040 


Mitel 

SIL4053 



Soiitron 

CM4012 


SSS 

SCL4022 



Tl 

TP4040 


National 

CD4053 



SSS 

SCL4012 


Tl 

TP4022 



Toshiba 

TC4040 


NEC America 

)iiPD4053 



Tl 

TP4012 


Toshiba 

TC4022 


MCI 4042 

Fairchild 

F4042 


RCA 

CD4053 



Toshiba 

TC4012 

MCI 4023 

Fairchild 

F4023 



Hitachi 

HDI 4042 


Soiitron 

CM4053 


MC14ni3 

Pairrhiirt 

F4^1 3 



HDi 4025 



Mitel 

SIL4042 


SSS 

SCL4053 



Hitachi 

HD14013 


Mitel 

SIL4023 



National 

CD4042 


Tl 

TP4053 



Mitel 

SIL4013 


National 

CD4023 



NEC America ^PD4042 


Toshiba 

TC4053 



National 

CD4013 


NEC America 

HPD4023 



RCA 

CD4042 

MCI 406 

Signetics 

MCI 406 



NEC America 

fiPD4013 


RCA 

CD4023 



SGS 

HBF4042 

MCI 4066 

Fairchild 

F4066 



RCA 

CD4013 


SGS 

HBF4023 



Soiitron 

CM4042 


Hitachi 

HD14066 



SGS 

HBF4013 


Soiitron 

CM4023 



SSS 

SCL4042 


Mitel 

SIL4066 



Soiitron 

CM4013 


SSS 

SCL4023 



Tl 

TP4042 


National 

CO4066 

1076 


SSS 

SCL4013 


Tl 

TP4023 



Toshiba 

TC4042 


NEC America uPD4066 



Tl 

TP4013 


Toshiba 

TC4023 


MC14043 

Fairchild 

F4043 


RCA 

CD4063 



Toshiba 

TC4013 

MCI 4024 

F^irohilH 

PdOOd 




: iCt ic:c 





MU14014 

Fairchild 

F4014 


Mitel 

SIL4024 

1 


Mttel 

SIL4043 


SGS 

HBF4066 



Flitachi 

HDJ4014 


National 

CD4024 



National 

CD4043 


Signetics 

N4066 



♦ Discontinued 
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1C MASTER 


Manufacturer 

Device 

1 Replacement 
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iC Master 
Device Page 

Manufacturer 

Device 

j Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

j Replacement 
'source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Motorola ^miconductor 


MCI 508 

AD 

AD559 


MCI 709 

Raytheon 

RM709 


MC1807 

Tl 

SN151807 

(cont’d) 





AMD 

SSS1508 



Signetics 

pA709 


MCI 808 

Tl 

SN1 51808 





Datel 

OAC-ICeBM 

671 


Tl 

pA709 


MCI 809 

Tl 

SN1 51809 






r~ dll ciiiici 







MC1810 



MCI 4562 

RCA 

CD4062 



PMl 

SSS 1508 


MC1710 

Fairchild 

HA7^Q 


MC1811 

Tl 

SN151811 

MC 14569 

RCA 

CD4059 



Signetics 

MCI 508 



National 

LM710 


MC1812 

Tl 

SN151812 

MCI 4572 

Hitachi 

HD14572 


MC1510 

Tl 

SN75189 



Raytheon 

RC710 


MCI 900 

Tl 

SN151900 

MCI 458 


AM 1458 


MC1514 

National 

LM1514 




RM710 


MCI 901 

Tl 

SN151901 



XR1458 



Raytheon 

RM1514 



Silicon G 

SG1710 


MCI 902 

Tl 

SN151902 


Fairchild 

P.A1458 



Tl 

TL514 



Tl 

pA710 


MCI 903 

Tl 

SN151903 


Harris 

HA-2655 

986 

MCI 536 

Harris 

HA-2640 

984 

MC1711 

Fairchild 

pA71 1 


MCI 904 

Tl 

SN151904 


National 

LM1458 



National 

LM1536 



National 

LM711 


MCI 905 

Tl 

SN151905 


NEC America 

HPC1458 



Silicon G 

SGI 536 



Raytheon 

RC711 


MCI 906 

Tl 

SN151906 


PMl 

OP-17 


MCI 537 

Raytheon 

RM1537 




RM711 


MCI 907 

Tl 

SN151907 



SSS1458 


MCI 539 

Sprague 

ULS-2139 



Signetics 

pA711 


MCI 908 

Tl 

SN151908 


Raytheon 

RC1458 


♦MC1541 

RCA- 

CA1541 



Silicon G 

SG711 


MCI 909 

Tl 

SN151909 



RC4558 


MCI 555 

AMD 

SE555 



Tl 

pA711 


MCI 910 

Tl 

SN151910 


RCA 

CA1458 



Cnerry 

CS565 


MC1712 

Fairchild 

pA702 


MC1911 

Tl 

SN151911 


Signetics 

MCI 458 



Exar 

XR555M 



NEC America jiPCSI 


MC1912 

Tl 

SN151912 


Silicon G 

SGI 458 



Nfcc; Amenc3 




pPC51A 


MC2114 

Rockwell 

R2114 


Tl 

MCI 458 



Raytheon 

RM555 



Raytheon 

RC702 


MC2257 

Nitron 

NC2257 

MCI 4580 

RCA 

CD40108 



RCA 

CA555 




RM702 


MC2259 

Nitron 

NC2259 

MCI 4581 

RCA 

CD40181 



Signetics 

SE555 



Tl 

pA702 


MC2260 

Nitron 

NC2260 



C040'57 



Silicon G 

SG555 


MCI 723 

AMD 

723 


MC26S10 

AMD 

AM26S10 


SSS 

SCL4581 



Tl 

NE555 



Fairchild 

jiA723 

934 

MC2901 

AMD 

AM2901 


Tl 

TP4581 


MCI 556 

Harris 

HA-2600 

976 


Intersil 

723 



NEC Micro 

pPB2901A 

MCI 4582 

Fairchild 

F4582 



Raytheon 

RM1556 



National 

LM723 



Raytheon 

AM2901 


RCA 

CD40182 




RM1556A 



Raytheon 

RC723 


MC2901A 

NEC Micro 

pPB2901A 


SSS 

SCL4562 



Signetics 

M\J1 556 




RM723 


MC2902 

AMD 

AM2902 


Tl 

TP4582' 



Silicon G 

SG1556 



RCA 

CA723 



NEC Micro 

pPB2902A 

MCI 4583 

Fairchild 

F4583 


MCI 558 

AMD 

1558 



Signetics 

HA723 



Raytheon 

AM2902 


Hitachi 

HD14583 



Exar 

XR1558 



Silicon G 

SG723 


MC2905 

AMD 

AM2905 


OKI 

MSM4583 



Fairchild 

HA1558 



Tl 

jxA723 



NEC Micro 

pPB2905A 


RCA 

CD40100 



Harris 

HA-26S0 

986 

MCI 732 

RCA 

CA723 



Raytheon 

AM2905 


Toshiba 

TC4583 



National 

LM1558 


MCI 733 

AMD 

733 


MC2906 

AMD 

AM2906 

MC 14584 

Hitachi 

HD14584 



PMl 

PMl 558 



National 

LM733 



NEC Micro 

jLiPB2906A 


National 

CD40106 




SSS 1558 



Raytheon 

RC733 



Raytheon 

AM2906 



CD4584 



Raytheon 

RM1558 




RM733 


MC2907 

AMD 

AM2907 



MM74C14 

262 



RM4558 



Signetics 

pA733 



NEC Micro 

pPB2907A 


NEC America U.PD4584 



RCA 

CA1558 



Silicon G 

SG733 



Raytheon 

AM2907 


OKI 

MSM4584 



Signetics 

MCI 558 



Tl 

liA733 


MC2909 

AMD 

AM2909 


RCA 

CD40106 



Silicon G 

SGI 558 


MCI 741 

AMD 

741 



NEC Micro 

pPB2909A 



CD4016 



Tl 

MCI 558 



Fairchild 

HA741 



Raytheon 

AM2909 


SSS 

SCL4584 


MCI 568 

Exar 

XR1568 



Intersil 

741 


MC2911 

AMD 

AM291 1 

MCI 4585 

Hitachi 

HD14585 



Raytheon 

RM4195 



National 

LM741 

1035 


NEC Micro 

MPB2911A 


National 

MM74C85 



Silicon G 

SG1568 



PMl 

OP-02 



Raytheon 

AM2911 


RCA 

CD4063 


MCI 595 

Intech/FMI 

A8495 




PM741 


MC2915A 

AMD 

AM2915A 


SSS 

HD14585 




A8595 




SSS741 



NEC Micro 

UPB2915A 



SCL4585 



Plessey 

SL1595 



Raytheon 

RC741 


MC2916A 

AMD 

AM2916A 


Toshiba 

TC4585 



Silicon G 

SGI 595 




RM741 



NEC Micro 

pPB2916A 

MCI 461 

Toshiba 

TA7084 


MCI 596 

Fairchild 

fiA796 



RCA 

CA741 


MC2917A 

AMD 

AM2917A 

MCI 463 

Toshiba 

TA7085 



National 

LM1596 



Signetics 

jnA741 



NEC Micro 

^iPB2917A 

MCI 468 

Exar 

XR1468 



Plessey 

SL1596 



Sprague 

ULN-2151 



OEI 

^PB2917A 


Raytheon 

RC4195 



Signetics 

MCI 596 



Tl 

mA741 


MC2918 

AMD 

AM2918 


Stiicon G 

SGI 468 



Silicon G 

SGI 596 



Toshiba 

TA7504 



NEC Micro 

mPB2918A 

MC1471 

Sprague 

UDN-571 1 


MCI 648 

Plessey 

SP1648 


MCI 747 

AMD 

747 



OEI 

^PB2918A 

MCI 472 

Sprague 

UDN-5712 


MCI 650 

Plessey 

SP1650 



Fairchild 

pA747 



Raytheon 

AM2918 

MCI 473 

Sprague 

UDN-571 3 


MC1651 

Plessey 

SP1651 



NEC America ^iPC251 


MC3000 

Fairchild 

74H00 

MCI 474 

Sprague 

UDN-5714 


MCI 658 

Fairchild 

11C58 



PMl 

PM747 



Tl 

SN74H00 

MCI 488 

AMD 

MCI 488 



Plessey 

SP1658 



Raytheon 

RC747 


MC3001 

Fairchild 

74H08 


Exar 

XR14e8 


MCI 660 

Plessey 

SP1660 




RM747 



Tl 

SN7408 


National 

DS1488 


MCI 661 

Plessey 

SL1661 



RCA 

CA747 


MC3003 

Tl 

SN7432 


Raytheon 

RC1488 


MCI 662 

Plessey 

SP1662 



Signetics 

pA747 


MC3004 

Fairchild 

74H01 



RM1488 


MCI 663 

Plessey 

SL1663 



Silicon G 

SG747 



Tl 

SN74H0i 


Signetics 

MCI 488 


MCI 664 

Plessey 

SP1664 



Teledyne S 

747 


MC3005 

Fairchild 

74H10 


Silicon G 

SGI 488 


MCI 665 

Plessey 

SL1665 



Tl 

pA747 



T! 

SN74H10 


Ti 

MC1488 


MCI 666 

Plessey 

.SP1666 


MCI 748 

AMD 

748 


MC3006 

Fairchild 

74H11 



SN75188 


MCI 667 


SfJ667 



Fairchild 

^r>74o 



II 

SN74H11 

MCI 489 

AMD 

MCI 489 


MCI 668 

Plessey 

SP1668 



Intersil 

748 


MC3008 

Fairchild 

74H04 


Exar 

XR1489 


MCI 669 

Plessey 

SL1669 



National 

LM748 



Tl 

SN74H04 


National 

DS1489 


MCI 670 

Fairchild 

11C70 



Raytheon 

RC748 


MC3009 

Fairchild 

74H05 


Raytheon 

RC1489 



Plessey 

SP1670 




RM748 



Tl 

SN74H05 


Signetics 

MCI 489 


MC1671 

Plessey 

SL1671 



RCA 

CA748 


MC3010 

Fairchild 

74H20 


Silicon G 



MC1672 


sriCTt 



Signetics 

IxA/W 



Tl 

SN74H20 


Tl 

MCI 489 


MCI 673 

Plessey 

SL1673 



Silicon G 

SG748 


MC301 1 

Fairchild 

74H21 



SN75189 


MCI 674 

Plessey 

SP1674 



Tl 

pA748 



Tl 

SN74H21 

MC1489A 

Exar 

XR1489A 


MCI 675 

Plessey 

SL1675 


MCI 776 

Fairchild 

lxA776 


MC301 2 

Fairchild 

74H22 

MCI 495 

Intech/FMI 

A8495 


MCI 688 

Fairchild 

11C01 


MCI 800 

National 

DM1800 



Tl 

SN74H22 



A8S95 


MCI 690 

Fairchild 

11C06C 



Tl 

SN151800 


MC3015 

Tl 

SN74H30 


Plessey 

SL1495 



Plessey 

SP1690 


MCI 801 

National 

DM1801 


MC3016 

Fairchild 

74H30 


Silicon G 

SG1495 


MCI 692 

Plessey 

SP1692 



Tl 

SN151801 



Tl 

SN74430 

MCI 496 

Fairchild 

IxAlQB 


MCI 709 

Fairchild 

HA709 


MCI 802 

Tl 

SN151802 


MC3018 

Fairchild 

74H62 


Plessey 

SL1496 



National 

LM1709 


MCI 803 

Tl 

SN1 51803 



Tl 

SN74H62 


Signetics 

MCI 496 




LM709 

103S 

MClflOd 

Tt 



VCCC-!": 

..iJ 

7-4i iC . 


oiifcon 

bG1496 



NEC America 

fiPC55A 


MCI 805 

Tl 

SN1 51805 



Tl 

SN74H61 

MCI 508 

AD 

ADI 508 



Raytheon 

RC709 


MCI 806 

Tl 

SN151806 


MC3020 

Fairchild 

74H50 


♦ Discontinued 
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Motorola Semiconductor 
(cont’d) 


MC3020 

Tl 

SN74H50 

MC3021 

Tl 

SN74S86 

MC3023 

Fairchild 

74H51 


Tl 

SN74H51 

MC3024 

Fairchild 

74H40 


Tl 

SN74H40 

MC3025 

Tl 

SN74H40 

MC3030 

Fairchild 

74H60 


Tl 

SN74H60 

MC3031 

Fairchild 

74H52 


Tl 

SN74H52 

MC3032 

Fairchild 

74H53 


Tl 

SN74H53 

MC3033 

Fairchild 

74H54 


Ti 

SN74H54 

MC3034 

Fairchild 

74H55 


Tl 

SN74H55 

MC3054 

Fairchild 

74H71 


Tl 

SN74H71 

MC3055 

Fairchild 

74H72 


Tl 

SN74H72 

MC3060 

Tl 

SN74H74 

MC3061 

Fairchild 

74S114 


Tl 

SN74S114 

MC3062 

Fairchild 

74S113 


Tl 

SN74S113 

MC3063 

Fairchild 

74H73 


Tl 

SN74H73 

MC3100 

Fairchild 

54HOO 


Tl 

SN54H00 

MC3101 

Fairchild 

5408 


Tl 

SN5408 

MC3103 

Fairchild 

5432 


Tl 

SN5432 

MC3104 

Fairchild 

541-101 


Tl 

SN54H01 

MC3105 

Fairchild 

54H10 


Tl 

SN54H10 

MC3106 

Tl 

SN54H11 

MC3108 

Fairchild 

54H04 


Tl 

SN54H04 

MC3109 

Fairchild 

54H05 


Tl 

SN54H05 

MC3110 

Fairchild 

54H20 


Tl 

SN54H20 

MC31 1 1 

Fairchild 

54H27 


Tl 

SN54H21 

MC3112 

Fairchild 

54H22 


Tl 

SN54H22 

MG3116 

Fairchild 

54H30 


Tl 

SN54H30 

MC3118 

Fairchild 

54H62 


Tl 

SN54H62 

MC3119 

Fairchild 

54H61. 


Tl 

SN54H61 

MC3120 

Fairchild 

54H50 


Tl 

SN54H50 

MC3121 

Tl 

SN54H86 

MC3123 

Fairchild 

54H51 


Tl 

SN54H51 

MC3124 

Fairchild 

54H40 


Tl 

SN54H40 

MC3125 

Fairchild 

54H40 


Tl 

SN54H40 

MC3130 

Fairchild 

54H60 


Tl 

SN54H60 

MC3131 

Fairchild 

54H52 


Tl 

SN54H52 

MC3132 

Fairchild 

54H53 


Tl 

SN54H53 

MC3133 

Fairchild 

54H54 


Tl 

SN54H54 

MC3134 

Fairchild 

54H55 


Tl 

SN54H55 

MC3154 

Fairchild 

54H71 


Tl 

SN54H71 

MC3155 

Fairchild 

54H72 


Tl 

SN54H72 

MC3160 

Fairchild 

54H74 


Tl 

SN54H74 

MC3161 

Fairchild 

54S114 


Tl 

SN54S114 
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Manufacturer 
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MC3162 

Fairchild 

54S113 


MC5403 

National 

DM5403 

MC54154 

Signetics 

54154 


Tl 

SN54S113 



Signetics 

5403 


Tl 

SN54154 

MC3163 

Fairchild 

54H73 



Tl 

SN5403 

MC54155 

Fairchild 

54155 


Tl 

SN54H73 


MC5404 

Fairchild 

5404 


National 

DM54155 

MC3301 

Fairchild 

>iA3301 



National 

DM5404 


Signetics 

54155 


Hitachi 

HA17301 



Raytheon 

5404 


Tl 

SN54155 


Raytheon 

LM2900 



Signetics 

5404 

MC54156 

Fairchild 

54156 



RC3301 



Tl 

SN5404 


National 

DM54156 

MC3302 

Fairchild 

fiA3302 


MC5405 

Fairchild 

5405 


Signetics 

54156 


NEC America >PC177 



National 

DM5405 


Tl 

SN54156 


Raytheon 

RC3302 



Signetics 

5405 

MC54157 

AMD 

SN54157 


RCA 

CA339 



Tl 

SN5405 


Fairchild 

54157 


Silicon G 

SG3302 


MC5406 

Fairchild 

5406 


National 

DM54157 


Tl 

LM3302. 



National 

DM5406 


Signetics 

54157 

MC3346 

RCA 

CA3046 



Signetics 

5406 


Tl 

SN54157 



CA3086 



Tl 

SN5406 

MC5416 ( 

FaircWld 

5416 

MC3401 

Fairchild 

^iA3401 


MC5407 

Fairchild 

5407 


National 

DM5416 


Raytheon 

LM3900 



National 

DM5407 


Signetics 

5416 



RC3401 



Signetics 

5407 


Tl 

SN5416 


RCA 

CA3401 



Tl 

SN5407 

MC54160 

AMD 

SN54160 

MC3403 

Exar 

XR3403 


MC5408 

Faurchild 

5408 


Fairchild 

54160 


Fairchild 

tiA3403C 



National 

DM5408 


National 

DM54160 


Raytheon 

RC3403 



Signetics 

5408 


Signetics 

54160 



RC4137 



Tl 

SN5408 


Tl 

SN54160 

MC3403C 

Tl 

MC3403C 


MC5409 

Fairchild 

5409 

MC54161 

AMD 

SN54161 

MC3403M 

Tl 

MC3403M 



National 

DM5409 


Fairchild 

54161 

MC3410C 

Oatel 

DAC-IC10B 



Signetics 

5409 


National 

DM54161 

MC3416 

Raytheon 

RC4444 



Tl 

SN5409 


Signetics 

54161 

MC3423 

Tl 

MC3423 


MC5410 

Fairchild 

5410 


Tl 

SN54161 

MC3437 

National 

DS8837 



National 

DM5410 

MC54162 

AMD 

SN54162 

MC3438 

National 

DS8838 



Signetics 

5410 


Fairchild 

54162 

MC3441 

National 

DS3651 



Tl 

SN5410 


National 

DM54162 

MC3443 

National 

DS3653 


MC54100 

Signetics 

54100 


Signetics 

54162 


Tl 

MC3443 



Tl 

SN54100 


Tl 

SN54162 

MC3446 

Tl 

MC3446 


MC54107 

Fairchild 

54107 

MC54163 

AMD 

SN54163 

MC3450 

National 

DS3650 



National 

DM54107 


Fairchild 

54163 

MC3452 

National 

DS3652 



Signetics 

54107 


National 

DM54163 

MC3456 

AMD 

NE556 



Tl 

SN54107 


Signetics 

54163 


Exar 

XR556 


MC54120 

Tl 

SN54120 


Tl 

SN54163 


Signetrcs 

NE556 


MC54121 

Fairchild 

54121 

♦MC54164 

Raytheon 

54164 

MC3460 

National 

DS3674 



National 

DM54121 

MC54165 

Fairchild 

54165 

MC3461 

Hitachi 

HD1 03461 



Signetics 

54121 


National 

DM54165 

MC3486 

National 

DS3486 



Tl 

SN54121 


Raytheon 

54165 

MC3487 

National 

DS3487 


MC54122 

Fairchild 

54122 


Signetics 

54165 

MC3503 

Exar 

XR3503 



Tl 

SN54122 


Tl 

SN54165 


Fairchild 

fiA3503 


MC54123 

AMD 

SN54123 

MC54167 

Tl 

SN54167 


Raytheon . 

RM3503 



Fairchild 

54123 

MC5417 

Fairchild 

5417 



RM4137 



National 

DM54123 


National 

DM5417 

MC3523 

Tl 

MC3523 



Signetics 

54123 


Signetics 

5417 

MC3556 

AMD 

SE556 



Tl 

SN54123 


Tl 

SN5417 


Exar 

XR556M 


MC5413 

Fairchild 

5413 

MC54170 

Fairchild 

54170 

MC4004 

Tl 

SN7481A 



National 

DM5413 

MC54174 

AMD 

SN74174 

MC4005 

Fairchild 

93407 



Signetics 

5413 


Fairchild 

54174 


Tl 

SN7481 



Tl 

SN5413 


National 

DM54174 

MC4015 

Raytheon 

RL4015 


MC54132 

Fairchild 

54132 


Signetics- 

54174 

MC4024 

Fairchild 

11C24C 



National 

. DM54132 


Tl 

SN54174 

IV1C4044 

Fairchild 

11C44C 



Signetics 

54132 

MC54175 

AMD 

SN54175 

MC4064 

MMI 

6560 



Tl 

SN54132 


Fairchild 

54175 


Signetics 

N82S16 

1678 

MC5414 

Fairchild 

5414 


National 

DM54175 

MC4304 

Tl 

SN5481A 



National 

DM5414 


Signetics 

54175 

MC4305 

Tl 

SN5481A 



Signetics 

5414 


Tl 

SN54175 

MC4324 

Fairchild 

11C24 



Tl 

SN5414 

MC54176 

Fairchild 

54176 

MC4344 

Fairchild 

11C44 


MC54141 

National 

DM54141 


National 

DM54176 

MC4558 

Exar 

XR4558 



Tl 

SN54141 


Signetics 

54176 


Raytheon 

RC4558 


MC54145 

Fairchild 

54145 


Tl 

SN54176 

MC4558C 

NEC America uPC4558 - 



National 

DM54145 

MC54177 

Fairchild 

54177 

MC4741 

Exar 

XR4741 



Signetics 

54145 


National 

DM54177 


Harris 

HA-4741 



Tl 

SN54145 


Signetics 

54177 


National 

LM148 

1035 

MC54150 . 

Fairchild 

54150 


Tl 

SN54177 


NEC America |LtPC4741 



National 

DM54150 

MC54180 

Fairchild 

54180 

MC5003 

Tl 

SN74186 



Signetics 

54150 


National 

DM54180 

MC5005 

Tl 

SN74S387 

1708 


Tl 

SN54150 


Signetics 

54180 

MC5303 

Tl 

SN54186 


MC54151 

Fairchild 

54151 


Tl 

SN54180 

MC5400 

Fairchild 

5400 



National 

DM54151 

MC54181 

AMD 

SN54181 


National 

DM5400 



Signetics 

54151 


Fsurchild 

54181 


Signetics 

5400 



Tl 

SN54151 


National 

DM54181 


Tl 

SN5400 


MC54152 

Fairchild 

54152 


Signetics 

54181 

MC5401 

Fairchild 

5401 



Signetics 

54152 


Tl 

SN54181 


National 

DM5401 



Tl 

SN54152 

MC54182 

AMD 

SN54182 


Signetics 

5401 


MC54153 

Fairchild 

54153 


Fairchild 

54182 


. Tl 

SN5401 



National 

DM54153 


National 

DM54182 

MC5402 

Fairchild 

5402 



Signetics 

54153 


Signetics 

54182 


National 

DM5402 



Tl 

SN54153 


Tl 

SN54182 


Signetics 

5402 


MC54154 

AMD 

SN54154 

MC54190 

Fairchild 

54190 


Tl 

SN5402 



Fairchild 

54154 


National 

DM54190 

MC5403 

Fairchild 

5403 



National 

DM54154 


Signetics 

54190 
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Device 

I Replacement IC Master 

I Source Device Page 

Manufacturer 

Device 

I Replacement IC Master 

I Source Device Page 

Mteiufecturer I Replacement IC Master 

Device 1 Source Device Page 

Manufacturer | Replacement IC Master 

Device ' Source Device Page 

Motorola Semiconductor 

MC5443 

Tl 

SN5443 

MC5491 

National 

DM5491 


MC6821 

Hitachi 

HD46821 





MC5444 

Fairchild 

5444 


Signetics 

5491 



Rockwell 

R6520 


(com 0) 




Signetics 

5444 


Tl 

SN5491 


MC68316 

Rockwell 

R2316 






Tl 

SN5444 

MC5492 

Fairchild 

5492 


MC68332 

Rockwell 

R2332 


MC54190 

Tl 

SN54190 

MC5445 

Fairchild 

5445 


National 

DM5492 


MC6e40 

AMI 

S6840 

1813 

MC54191 

Fairchild 

54191 


National 

DM5445 


Signetics 

5492 



Fairchild 

F6840 1887,1890 


National 

DM54191 


Signetics 

5445 


Tl 

SN5492 



Fujitsu 

MBL6840 



SIgnetics 

54191 


Tl 

SN5445 

MC5493 

Fairchild 

5493 


MC6843 

Hitadii 

HD46503 



Tl 

SN54191 

MC5446 

Fairchild 

5446 


National 

DM5493 


MC6844 

Hitachi 

HD46504 


MC54192 

AMD 

SN54192 


National 

DM5446 


Tl 

SN5493 


MC6845 

Hitachi 

HD46505 



Fairchild 

54192 


Signetics 

5446 

MC5494 

Fairchild 

5494 



Rockwell 

R6545 



National 

DM54192 


Tl 

SN5446 


Tl 

SN5494 


MC6846 

AMI 

S6846 

1817 


Signetics 

54192 

MC5447 

Fairchild 

5447 

MC5495 

Fairchild 

5495 



Fairchild 

F6846 1887,1890 


Tl 

SN54192 


National 

DM5447 


National 

DM5495 



Fujitsu 

MBL6846 ^ 


MC54193 

AMO 

SN54193 


Signetics 

5447 


Signetics 

5495 



Hitachi 

HD46846 



Fairchild 

54193 


Tl 

SN5447 


Tl 

SN5495 


MC68488 

AMI 

S68488 

1834 


National 

DM54193 

MC5448 

Fairchild 

5448 

MC5496 

Fairchild 

5496 



Fairchild 

F684881887,1880 


Signetics 

54193 


National 

DM5448 


National 

DM5496 



Fujitsu 

MBL68488 



Tl 

SN54193 


Signetics 

5448 


Signetics 

5496 


MC6850 

AMI 

S6850 

1818 

MC54194 

AMD 

SN54194 


Tl 

SN5448 


Tl 

SN5496 



Fairchild 

F6850 1887.1891 


Fairchild 

54194 

MC5449 

Fairchild 

5449 

MC5497 

Fairchild 

5497 



Hitachi 

HD46850 



National 

DM54194 


Tl 

SN5449 


Tl 

SN5497 



Rockwell 

R6551 



Signetics 

54194 

MC5450 

Fairchild 

5450 

MC55107 

AMD 

SN55107 



SMC 

COM2502 



Tl 

SN54194 


National 

DM5450 


Fairchild 

55107 


MC6852 

AMI 

S68S2 

1822 

MC54195 

AMD 

SN54195 


Signetics 

5450 


National 

DS55107 



Fairchild 

F6852 1887,1891 i 


Fairchild 

54195 


Tl 

SN5450 


Raytheon 

RM55107 



Hitachi 

HD46852 



National 

DM54195 

MC5451 

Fairchild 

5451 


Tl 

SN55107 


MC6854 

AMI 

S68S4 

1826 


Signetics 

54195 


National 

DM5451 

MC55108 

AMD 

SN55108 



FairchHd 

F6S54 

1887 


Tl 

SN54195 


Signetics 

5451 


Fairchild 

55108 



Fujitsu 

MBL6854 


MC54196 

Fairchild 

54196 


Tl 

SN5451 


National 

DS55108 


MC6860 

Fairchild 

F6860 



National 

DM54196 

MC5453 

Fairchild 

5453 


Raytheon 

RM55108 


MC6862 

Fairchild 

F6862 



Signetics 

54196 


National 

DM5453 


Tl 

SN55108 


MC6885 

Motorola 

MC8T95 



Tl 

SN54196 


Signetics 

5453 

♦MC55109 

AMD 

SN55109 


MC6886 

Motorola 

MC8T96 


MC54197 

Fairchild 

54197 • 


Tl 

SN5453 


Fairchild 

55109 


MC6887 

Motorola 

MC8T97 



National 

DM54197 

MC5454 

Fairchild 

5454 


Raytheon 

RM55109 


MC6888 

Motorola 

MC8T98 



Signetics 

54197 


National 

DM5454 


Tl 

SN55109 


MC7241 

Raytheon 

RC8241 



Tl 

SN54197 


Signetics 

5454 

♦MC55110 

AMD 

SN55110 



Signetics 

N8241 


MC54198 

Fairchild 

54198 


Tl 

SN5454 


Fairchild 

55110 


MC7242 

Fairchild 

9386 


MC54199 

Fairchild 

54199 

MC5460 

Fairchild 

5460 


Raytheon 

RM55110 



Raytheon 

RC8242 


MC5420 

Fairchild 

5420 


National 

DM5460 


Tl 

SN55110 



Signetics 

N8242 



National 

DM5420 


Signetics 

5460 

♦MC5522 

National 

DS6522 


MC7250 

Raytheon 

RC8250 



Signetics 

5420 


Tl 

SN5460 


Tl 

SN5522 



Signetics 

N8250 



Tl 

SN5420 

MC5470 

Fairchild 

5470 

MC5523 

Tl 

SN5522 


MC7251 

Raytheon 

RC8251 


MC5423 

Fairchild 

5423 


National 

DM5470 

MC5524 

AMD 

SN5524 



Signetics 

N8251 



National 

DM5423 


Tl 

SN5470 


National 

DS5524 


MC7261 

Raytheon 

RC8261 



Tl 

SN5423 

MC5472 

Fairchild 

5472 


Tl 

SN5524 



Signetics 

N8261 


MC5425 

Fairchild 

5425 


National 

DM5472 

MC5525 

AMD 

SN5525 


MC73525 

AMD 

SN75325 



National 

DM5425 


Signetics 

5472 


Tl 

SN5524 


MC74H00 

Raytheon 

74HOO 



Tl 

SN5425 


Tl 

SN5472 

MC5528 

Fairchild 

5528 


MC74H01 

Raytheon 

74H01 


MC5426 

Fairchild 

5426 

MC5473 

Fairchild 

5473 


Ti 

SN5528 


MC74H04 

Raytheon 

74H04 



National 

DM5426 


National 

DM5473 

MC5529 

Fairchild 

5529 


MC74H05 

Raytheon 

74H05 



Signetics 

5426 


Signetics 

5473 


Tl 

SN5528 


MC74H10 

Raytheon 

74H10 



Tl 

SN5426 


Tl 

SN5473 

MC55325 

AMD 

SN55325 


MC74H1 1 

Raytheon 

74H11 


MC5427 

Fairchild 

5427 

MC5474 

Fairchild 

5474 


Fairchild 

55325 


MC74H20 

Raytheon 

74H20 



National 

DM5427 


National 

DM5474 


Tl 

SN55325 


MC74H22 

Raytheon 

74H22 



Tl 

SN5427 


Signetics 

5474 

MC5534 

Fairchild 

5534 


MC74H40 

Raytheon 

74H40 


MC54283 

Fairchild 

54283 


Tl 

SN5474 

MC5535 

Fairchild 

5535 


MC74H74 

Raytheon 

74H74 


MC54290 

Fairchild 

54290 

MC5475 

Fairchild 

5475 

MC574 

Raytheon 

5474 


MC74H87 

Fairchild 

74H87 



Tl 

SN54290 


National 

DM5475 

MC6002 

Tl 

TMS4062 



Tl 

SN74H87 


MC54293 

Fairchild 

54293 


Signetics 

5475 

MC68A00 

AMI 

S68A00 

1780 

MC7400 

Fairchild 

7400 



Tl 

SN54293 


Tl 

SN5475 

MC68A10 

AMI 

S68A10 

1794 


Hitachi 

HD7400 


MC54298 

Fairchild 

54298 

MC5476 

Fairchild 

5476 


Fujitsu 

MBL6800E 



Mitsubishi 

M53200 



Signetics 

54298 


National 

DM5476 

MC68A21 

AMI 

S6BA21 

1798 


National 

DM7400 



T! 

SN54298 


Signetics 

5476 

MC68A332 

Signetics 

2632 

1672 


NEC America 

pPB7400 


MC5430 

Fairchild 

5430 


Tl 

SN5476 

MC68A50 

AMI 

S68A50 

1818 


Signetics 

7400 



National 

DM5430 

MC5477 

Fairchild 

5477 


Fujitsu 

MBL6850E 



Ti 

SN7400 



Signetics 

5430 


Signetics 

5477 

MC68B00 

AMI 

S66BOO 

1780 


Toshiba 

TC7400 



T! 

GTwhSu 


Tl 

5N5477 

MC68B10 

AMI 

S68B10 

1794 


TRW 

7400 


MC5437 

Fairchild 

5437 

MC5480 

Fairchild 

5480 

MC68B21 

AMI 

S68B21 

1798 

MC7401 

Fairchild 

7401 



National 

DM5437 


Signetics 

5480 

MC68B50 

AMI 

S68B50 

1818 


Hitachi 

HD7401 



Signetics 

5437 


Tl 

SN5480 

MC6800 

AMI 

S6800 1776,1780 


Mitsubishi 

M53201 



Tl 

SN5437 

MC5482 

Fairchild 

5482 


Fairchild 

F6800 1886,1888 


National 

DM7401 


MC5438 

Fairchild 

5438 


Tl 

SN5482 



F6800A 



Raytheon 

7401 



Naitui icil 

UlVIO'fJO 

mC64oo 

i-aircniio 

5485 


Hitachi 

HD46800 



Signetics 

7401 



Signetics 

5438 


National 

DM5485 

MC6802 

AMI 

S6802 

1785 


Tl 

SN7401 



Tl 

SN5438 


Signetics 

5485 


FairchHd 

F6802 1887,1888 


TRW 

7401 


MC5440 

Fairchild 

5440 


Tl 

SN5485 


Hitachi 

HD46802 


MC7402 

Fairchild 

7402 



National 

DM5440 

MC5486 

Fairchild 

5486 

MC6810 

AMI 

S6810 

1790 


Hitachi 

HD7402 



Signetics 

5440 


National 

DM5486 


Fairchild 

F6810 1887,1888 


Mitsubishi 

M53202 



Tl 

SN5440 


Signetics 

5486 

MC6820 

AMI 

S6820 

1802 


National 

DM7402 


MC5442 

Fairchild 

5442 


Tl 

SN5486 


Fairchild 

F6820A 



NEC America 

^PB7402 



National 

DM5442 

MC5490 

Fairchild 

5490 


Hitachi 

HD46820 



Signetics 

7402 



Signetics 

5442 


National 

DM5490 


Rockwell 

R6520 



Tl 

SN7402 



Tl 





\'zzzz : 

AwJ 

1 l«Efa,IOU< 


I nw 

7402 


MC5443 

Fairchild 

5443 


Tl 

SN5490 


Fairchltd 

F6821 1887,1889 

MC7403 

Fairchild 

7403 



Signetics 

5443 

MC5491 

Fairchild 

5491 


Fujitsu 

MBL6821 



Hitachi 

HD7403 
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1C Master 
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1C Master 
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1C Master 
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Device 
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Device Page 

Device 

'source 

Device Page 

Motorola Semiconductor 

MC74123 

Fairchild 

Mitsubishi 

74123 

M53323 , 

MC74156 

Signetics 

Tl 

74156 

SN74156 

MC74176 

Signetics 

Tl 

74176 

SN74176 

iconio) 




National 

NEC America 

DM74123 

pPB74123 


TRW 

74156 

MC74177 

Fairchild 

74177 

M53377 









Mitsubishi 

MC7403 

Mitsubishi 

M53203 


Signetics 

74123 


Fairchild 

74157 


National 

DM74177 

National 

DM7403 


Tl 

SN74123 


Hitachi 

HD74157 


Signetics 

74177 


Signetics 

Tl 

7403 


TRW 

74123 


Mitsubishi 

M53357 


Tl 

SN74177 


SN7403 

MC7413 

Fairchild 

7413 


National 

DM74157 

MC74180 

Fairchild 

74180 


TRW 

7403 


Mitsubishi 

M53213 


NEC America 

pPB74157 


Hitachi 

HD74180 

MC7404 

Fairchild 

7404 


National 

DM7413 


Signetics 

74157 


Mitsubishi 

M53380 


Hitachi 

HD7404 


NEC America 

/1PB7413 


Tl 

SN74157 


National 

DM74180 


Mitsubishi 

M53204 


Signetics 

7413 

MC7416 

Fairchild 

7416 


NEC America 

pPB74180 


National 

DM7404 


Tl 

SN7413 


Hitachi 

HD7416 


Signetics 

74180 



P.PB7404 


TRW 

7413 


Mitsubishi 

M53216 


Tl 

SN74180 



7404 

MC74132 

Fairchild 

74132 


National 

DM7416 


TRW 

74180 


Tl” 

SN7404 


Hitachi 

HD74132 


Signetics 

7416 

MC74181 

AMD 

SN74181 


Toshiba 

TC7404 


Mitsubishi 

M53332 


Tl 

SN7416 


Fairchild 

74181 


TRW 

7404 


National 

DM74132 


TRW 

7416 


Mitsubishi 

M53381 

MC7405 

Fairchild 

7405 


Signetics 

74132 

MC74160 

AMD 

SN74160 


National 

DM74181 


Hitachi 

HD7405 


Tl 

SN74132 


Fairchild 

74160 


NEC America 

J1PB74181 


Mitsubishi 

M53205 

MC74136 

Hitachi 

HD74136 


Hitachi 

HD74160 


Signetics 

74181 


National 

DM7405 


Tl 

SN74136 


Mitsubishi 

M53360 


Tl 

SN74181 



pPB7405 


TRW 

74136 


National 

DM74160 

MC74182 

AMD 

SN74182 


Signetics 

7405 

MC7414 

Fairchild 

7414 


Raytheon 

74160 


Fairchild 

74182 


Tl 

SN7405 


Hitachi 

HD7414 


Signetics 

74160 


Mitsubishi 

M53382 


TRW 

7405 


Mitsubishi 

M53214 


Tl 

SN74160 


National 

DM74182 

MC7406 

Fairchild 

7406 


National 

DM7414 


TRW 

74160 


NEC America 

)nPB74182 


Hitachi 

HD7406 


Signetics 

7414 

MC74161 

AMD 

SN74161 


Signetics 

74182 


Mitsubishi 

M53206 


Tl 

SN7414 


Fairchild 

74161 


Tl 

SN74182 


National 

DM7406 

MC74141 

Fairchild 

74141 


Hitachi 

HD74161 

MC74190 

Fairchild 

74190 


Signetics 

7406 


National 

DM74141 


Mitsubishi 

M53361 


Hitachi 

HD74190 


Tl 

SN7406 


NEC America 

>iPB74141 


National 

DM74161 


Mitsi±)ishi 

M53390 


TRW 

7406 


Tl 

SN74141 


NEC America 

pPB74161 


National 

DM74190 

MC7407 

Fairchild 

7407 

MC74145 

Fairchild 

74145 


Signetics 

74161 


Signetics 

74190 


Hitachi 

HD7407 


Mitsubishi 

M53345 


Tl 

SN74161 


Tl 

SN74190 


Mitsubishi 

M53207 


National 

DM74145 


TRW 

74161 

MC74191 

Fairchild 

74191 


National 

'DM7407 


Signetics 

74145 

MC74162 

AMD 

SN74162 


Hitachi 

HD74191 


Signetics 

7407 


Tl 

SN74145 


Fairchild 

74162 


Mitsubishi 

M53391 


Tl 

SN7407 


TRW 

74145 


Hitachi 

HD74162 


National 

DM74191 


TRW 

7407 

MC74150 

Fairchild 

74150 


Mitsubishi 

M53362 


Signetics 

74191 

MC7408 

Fairchild 

7408 


Hitachi 

HD74150 


National 

DM74162 


Tl 

SN74191 


Mitsubishi 

M53208 


Mitsubishi 

M53350 


Signetics 

74162 

MC74192 

AMD 

SN74192 


National 

DM7408 


National 

DM74150 


Tl 

SN74162 


Fairchild 

74192 


Signetics 

7408 


NEC America 

pPB74150 


TRW 

74162 


Mitsubishi 

M53392 


Tl 

SN7408 


Signetics 

74150 

MC74163 

AMD 

SN74163 


National 

DM74192 


Toshiba 

TC7408 


Tl 

SN74150 


Fairchild 

74163 


NEC America 

pPB74192 


TRW 

7408 


TRW 

74150 


Hitachi 

HD74163 


Signetics 

74192 

MC7409 

Fairchild 

7409 

MC74151 

Fairchild 

74151 


Mitsubishi 

M53363 


Tl 

SN74192 


Hitachi 

HD7409 


Hitachi 

HD74151 


National 

DM74163 

MC74193 

AMD 

SN74193 


Mitsubishi 

M53209 


Mitsubishi 

M53351 


Signetics 

74163 


Fairchild 

74193 


National 

DM7409 


National 

DM74151 


Tl 

SN74163 


Mitsubishi 

M53393 


Signetics 

7409 


NEC America 

pPB74151 


TRW 

74163 


National 

DM74193 


Tl 

SN7409 


Signetics 

74151 

♦MC74164 

Raytheon 

.74164 


NEC America pPB74193 


TRW 

7409 


Tl 

SN74151 

MC74165 

Fairchild 

74165 


Signetics 

74193 

MC7410 

Fairchild 

7410 



SN74151A 


Mitsubishi 

M53365 


Tl 

SN74193 


Hitachi 

HD7410 


TRW 

74151 


National 

DM74165 

MC74194 

AMD 

SN74194 


Mitsubishi 

M53210 

MC74152 

Fairchild 

74152 


Signetics 

74165 


Fairchild 

74194 


National 

DM7410 


TRW 

74152 


Tl 

SN74165 


Hitachi 

HD74194 


NEC America 

pPB7410 

MC74153 

Fairchild 

74153 

MC74166 

Fairchild 

74166 


National 

DM74194 


Signetics 

7410 


Mitsubishi 

M53353 

MC74167 

Fairchild 

74167 


Signetics 

74194 


Tl 

SN7410 


National 

DM74153 


Tl 

SN74167 


Tl 

SN74194 



SN7427 


NEC America 

pPB74153 

MC7417 

Fairchild 

7417 

MC74195 

AMD 

SN74195 


Toshiba 

TC7410 


Signetics 

74153 


Hitachi 

HD7417 


Fairchild 

74195 


TRW 

7410 


Tl 

SN74153 


Mitsubishi 

M53217 


National 

DM74195 

MC74100 

Signetics 

74100 


TRW 

74153 


National 

DM7417 


NEC America 

pPB74195 


Tl/ 

SN74100 

MC74154 

AMD 

SN74154 


Signetics 

7417 


Signetics 

74195 

MC74107 

Fairchild 

74107 


Fairchild 

74154 


Tl 

SN7417 


Tl 

SN74195 


Hitachi 

HD74107 


Mitsubishi 

M53354 


TRW 

7417 

MC74196 

Fairchild 

74196 


Mitsubishi 

M53307 


National 

DM74154 

MC74170 

Fairchild 

74170 


National 

DM74196 


National 

DM74107 


NEC America 

pPB74154 

MC74174 

AMD 

SN74174 


Signetics 

74196 


NEC America 

pPB74107 


Raytheon 

74154 


Hitachi 

HD74174 


Tl 

SN74196 


Signetics 

74107 


Signetics 

74154 


Mitsubishi 

M53374 

MC74197 

Fairchild 

74197 


Tl 

SN74107 


Tl 

SN74154 


National 

DM74174 


National 

DM74197 

MC74120 

Tl 

SN74120 


TRW 

74154 


Signetics 

74174 


Signetics 

74197 

MC74121 

Fairchild 

74121 

MC74155 

Fairchild 

74155 


Tl 

SN74174 


Tl 

SN74197 


Hitachi 

HD74121 


Mitsubishi 

M53355 

MC74175 

AMD 

SN74175 

MC74198 

Fairchild 

74198 


Mitsubishi 

M53321 


National 

DM74155 


Fairchild 

74175 

MC74199 

Fairchild 

74199 


National 

DM74121 


NEC America 

pPB74155 


Hitachi 

HD74175 

MC7420 

Fairchild 

7420 


Signetics 

74121 


Signetics 

74155 


Mitsubishi 

M53375 


Hitachi 

HD7420 


Tl 

SN74121 


Tl 

SN74155 


National 

DM74175 


Mitsubishi 

M53220 


TRW 

74121 


TRW 

74155 


NEC America 

pPB74175 


National 

DM7420 

MC74122 

Fairchild 

74122 

MC74156 

Fairchild 

74156 


Signetics 

74175 


NEC America ^PB7420 


Mitsubishi 

M53322 


Hitachi 

HD74156 


Tl 

SN74175 


Signetics 

7420 


Signetics 

74122 


Mitsubishi 

M53356 

MC74176 

Fairchild 

74176 


Tl 

SN7420 


Tl 

SN74122 


National 

DM74156 


Mitsubishi 

M53376 


Toshiba 

TC7420 

MC74123 

AMD 

SN74123 




NEC America 

HPB74156 


National 

DM74176 


TRW 

.7420 


♦ Discontinued 
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1C MASTER 


Manufacturer 

I Replacement 

IC Master 

Manufacturer 

I Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

iReplacemeni 

IC Master 

Device 

I Source 

Device Page 

Device 

' Source 

Device Page 

Device 

I Source 

Device Page 

Device 

1 Source 

Device Page 

Motorola Semiconductor 

MC7445 

NEC America 
Signetics 

J1PB7445 

7445 

MC7474 

MC7475 

TRW 

Fairchild 

7474 

7475 

MC7495 

Tl 

SN7495 

SN7495A 

iconio) 




Tl 

TRW 

Fairchild 

SN7445 

7445 

7446 


Hitachi 

Mitsubishi 

National 

HD7475 

M53275 

DM7475 

MC7496 

Fairchild 

Hitachi 

Mitsubishi 

7496 

HD7496 

M53296 

MC7423 

Fairchild 

7423 

MC7446 




DM7423 


National 

DM7446 


Signetics 

7475 


National 

DM7496 


Tl 

SN7423 


Signetics 

7446 


Tl 

SN7475 


Signetics 

7496 

MC7425 

Fairchild 

7425 


Tl 

SN7446 


TRW 

7475 


Tl 

SN7496 



M53225 

MC7447 

Fairchild 

7447 . 

MC7476 

Fairchild 

7476 


TRW 

7496 



DM7425 


Mitsubishi 

M53247 


Hitachi 

HD7476 

MC7497 

Fairchild 

7497 


Tl 

SN7425 


National 

DM7447 


Mitsubishi 

M53276 


Tl 

SN7497 

MC7426 

' Fairchild 

7426 


NEC America 

fjtPB7447 


National 

DM7476 

♦MC75107 

AMD 

SN75107 


Hitachi 

HD7426 


Signetics 

7447 


NEC America ):iPB7476 


Fairchild 

75107 


National 

DM7426 


Tl 

SN7447 


Signetics 

7476 


National 

DS75107 


Signetics 

7426 

MC7448 

Fairchild 

7448 


Tl 

SN7476 


Raytheon 

RC75107 


Tl 

SN7426 


Mitsubishi 

M53248 


TRW 

7476 


Tl 

SN75107A 


TRW 

7426 


National 

UM7448 

MC7477 

Fairchild 

7477 

♦MC75108 

AMD 

SN75108 

MC7427 

Fairchild 

7427 


Signetics 

7448 


Signetics 

7477 


Fairchild 

75108 


Hitachi 

HD7427 


Tl 

SN7448 


Tl 

SN7477 


National 

DS75108 



M53227 

MC7449 

Fairchild 

7449 

MC7480 

Fairchild 

7480 


Raytheon 

RC75108 


National 

DM7427 


Tl 

SN7449 


Mitsubishi 

M53280 


Tl 

SN75108A 



7427 

MC7450 

Fairchild 

7450 


NEC America ^PB7480 

MC75109 

AMD 

SN75109 

MC74283 

Fairchild 

74283 


Hitachi 

HD7450 


Signetics 

7480 


Fairchild 

75109 

MC74290 

Fairchild 

74290 


Mitsubishi 

M53250 


Tl 

SN7480 


Raytheon 

RC75109 


Mitsubishi 

M53490 


National 

DM7450 

MC7482 

Fairchild 

7482 


Tl 

SN75109 


Tl 

SN74290 


NEC America p,PB7450 


Tl 

SN7482 

MC75110 

AMD 

SN75110 


TRW 

74290 


Signetics 

7450 

MC7483 

Fairchild 

7483 


Fairchild 

75110 

MC74293 

Fairchild 

74293 


Tj 

3N7450 


Mitsubishi 

M53283 


Raytheon 

RC75110 


Mitsubishi 

M53493 


TRW 

7450 


National 

DM7483 


Tl 

SN75110 


Tl 

SN74293 

MC7451 

Fairchild 

7451 


Signetics 

7483 

MC75140 

Tl 

SN75140 


TRW 

74293 


Hitachi 

HD7451 


Tl 

SN7483 

MC7520 

National 

DS7520 

MC74298 

Fairchild 

74298 


National 

DM7451 

MC7485 

Fairchild 

7485 


Signetics 

7520 


Signetics 

74298 


NEC America fiPB7451 


Hitachi 

HD7485 


Silicon G 

SG7520 


Tl 

SN74298 


Signetics 

7451 


Mitsubishi 

M53285 


Tl 

SN7520 

. MC7430 

Fairchild 

7430 


Tl 

SN7451 


National 

DM7485 

MC7521 

Signetics 

7521 


Hitachi 

HD7430 


TRW 

7451 


NEC America 

HPB7485 


Silicon G 

SG7521 


Mitsubishi 

M53230 

MC7453 

Fairchild 

7453 


Signetics 

7485 

♦MC7522 

National 

DS7522 


National 

DM7430 


Hitachi 

HD7453 


Tl 

SN7485 


Signetics 

7522 


NEC America uPB7430 


Mitsubishi 

M53253 


TRW 

7485 


Silicon G 

SG7522 


Signetics 

7430 


National 

DM7453 

MC7486 

Fairdiild 

7486 


Tl 

SN7522 


Tl 

SN7430 


NEC America ^PB7453 


Hitachi 

HD7486 

aMC7523 

Signetics 

7523 


TRW 

7430 


Signetics 

7453 


Mitsubishi 

M53286 


Silicon G 

SG7523 

MC7437 

Fairchild 

7437 


Tl 

SN7453 


National 

DM7486 


Tl 

SN7522 


Mitsubishi 

M53237 


TRW 

7453 


NEC America )iPB7486 

MC7524 

AMD 

SN7524 


National 

DM7437 

MC7454 

Fairchild 

7454 


Signetics 

7486 


Fairchild 

75S24 


NEC America iiPB7437 


Hitachi 

HD7454 


Tl 

SN7486 


National 

DS7524 


Signetics 

7437 


National 

DM7454 


TRW 

7486 


Signetics 

7524 


Tl 

SN7437 


NEC America ^PB7454 

MC7490 

Fairchild 

7490 


Silicon G 

SG7524 


TRW 

7437 


Signetics 

7454 


Hitachi 

HD7490 


T! 

SN7524 

MC7438 

Fairchild 

7438 


Tl 

SN7454 


Mitsubishi 

M53290 

MC7525 

AMD 

SN7525 


Mitsubishi 

M53238 


TRW 

7454 


National 

DM7490 


Signetics 

7525 


National 

DM7438 

MC7460 

Fairchild 

7460 


Signetics 

7490 


Silicon G 

SG7525 


NEC America uPB7438 


Hitachi 

HD7460 


Tl . 

SN7490 


Tl 

SN7524 


Signetics 

7438 


Mitsubishi 

M53260 



SN7490A 

MC7528 

Fairchild 

7528 


Tl 

SN7438 


National 

DM7460 


TRW 

7490 


National 

DS7528 


TRW 

7438 


NEC America 

)xPB7460 

MC7491 

Fairchild 

7491 


Silicon G 

SG7528 

MC7440 

Fairchild 

7440 


Signetics 

7460 


Hitachi 

HD7491 


Tl 

SN7528 


Hitachi 

HD7440 


Tl 

SN7460 


Mitsubishi 

M53291 

MC7529 

Silicon G 

SG7529 


Mitsubishi 

M53240 


TRW 

7460 


National 

DM7491 


Tl 

SN7528 


National 

DM7440 

MC7470 

Fairchild 

7470 


NEC America jtPB7491 

MC75325 

AMD 

SN75325 


NEC America uPB7440 


Mitsubishi 

M53270 


Signetics 

7491 


Fairchild 

75325 


Signetics 

7440 


National 

DM7470 


Tl 

SN7491 


National 

DS75325 


Tl 

SN7440 


Sionetics 

7470 



SN7491A 


Raytheon 

RC76326 


TRW 

7440 


Tl 

SN7470 

MC7492 

Fairchild 

7492 


Silicon G 

SG75325 

♦MC7441 

Hitachi 

HD7441 

MC7472 

Fairchild 

7472 


Hitachi 

HD7492 


Tl 

SN75325 


Tl 

SN74141 


Hitachi 

HD7472 


Mitsubishi 

M53292 

MC7534 

National 

DS7S34 

Mn744? 


7442 






DM7402 


r* 

WMIWVII 

SG7534 


Hitachi 

HD7442 


National 

DM7472 


Signetics 

7492 

MC7535 

Silicon G 

SG7535 


Mitsubishi 

M53242 


Signetics 

7472 


Tl 

SN7492 

MC75358 

Tt 

SN75368 


National 

DM7442 


Tl 

SN7472 



SN7492A 

MC75365 

Tl 

SN75365 


NEC America 

pPB7442 


TRW 

7472 


TRW 

7492 

MC75368 

Tl 

SN75368 


Signetics 

7442 

MC7473 

Fairchild 

7473 

MC7493 

Fairchild 

7493 

MC7538 

National 

DS7538 


Tl 



Hitachi 



r-JuaChi 

HD74S3 


oiliuuii \ji 

SG733o 

MC7443 

Fairchild 

7443 


Mitsubishi 

M53273 


Mitsubishi 

M53293 

MC7539 

Silicon G 

SG7539 


Hitachi 

HD7443 


National 

DM7473 


National 

DM7493 

MC75450 

Fairchild 

75460 


Mitsubishi 

M53243 


NEC America 

MPB7473 


Signetics 

7493 


National 

DS75450 


Signetics 

7443 


Signetics 

7473 


Tl 

SN7493 


Raytheon 

RC75450 


Tl 

SN7443 


Tl 

SN7473 



SN7493A 


Silicon G 

SG75450 

MC7444 

Fairchild 

7444 

MC7474 

Fairchild 

7474 


TRW 

7493 


Tl 

SN75450 


Hitachi 

HD7444 


Hitachi 

HD7474 

MC7494 

Fairchild 

7494 

MC75451 

Fairchild 

75451 


Mitsubishi 

M53244 


Mitsubishi 

M53274 


Tl 

SN7494 


National 

DS75451 


Signetics 

7444 


National 

DM7474 

MC7495 

Fairchild 

7495 


Raytheon 

RC75451 


Tl 

SN7444 


NEC America 

UPB7474 


Hitachi 

Hn749fi 




MU/44t) 

Fairchild 

7445 


Raytheon 

MC7474 


Mitsubishi 

M53295 


Tl 

SN75451 


Mitsubishi 

M53245 


Signetics 

7474 


National 

DM749S 

MC75452 

Fairchild 

75452 


National 

DM7445 


Tl 

SN7474 


Signetics 

7495 


National 

DS75452 


♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


Matiufacturer 

Device 

1 Reptacement 
1 Source 

IC Master 
Device Page 

Mamitacturer 

Device 

1 Repjacanent 
1 Source 

IC Master 
Device Page 

Mmufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Motornia Semiconductor 


MG7815 

NEC America fiPG14315 


MG8300 

Raytheon 

RG9300 

MG852 

Tl 

SN 158099 

(cont’d) 





Raytheon 

RG7815 



Tl 

SN74195 

MG853 

Fairchild 

9093 





Signetics 

/JIA7815 


MG8301 

AMD 

9301 


National 

DM9093 






Silicon G 

SG7815 



Fairchild 

9301 


Tl 

SN1 58093 

MC75452 


RC75452 



Tl 

mA7815 



Signetics 

N8252 

MG855 

Fairchild 

9097 



SG75452 


MG7818 

Fairchild 

)liA7818 



Tl 

SN29301 


National 

DM9097 


Tl 

SN75452 



National 

LM340-18 

1060 

MG8304 

AMD 

9304 


Tl 

SN 158097 

MC75453 


75453 



NEC America fjiPG14318 



Fairchild 

9304 

MG856 

Fairchild 

9094 



DS75453 



Raytheon 

RG7818 



Raytheon 

RG9304 


National 

DM9094 



RC75453 



Signetics 

/iA7818 


MG8308 

AMD 

9308 


Tl 

SN1 58094 


Silicon G 

SG75453 



Silicon G 

SG7818 



Fairchild 

9308 

MG857 

Fairchild 

9157 


Tl 

SN75453 



Tl 

fiA7818 



Raytheon 

RG9308 


Hitachi 

HD2213 

MC75454 

Fairchild 

75454 


MG7824 

Fairchild 

)iA7824 



Tl 

SN29308 


National 

DM957 



SG75454 



National 

LM340-24 

1060 

MG8309 

AMD 

9309 


Tl 

SN15857 


Tl 

SN75454 



NEC America fiPG 14324 



FarcWld 

9309 

MG858 

Fairchild 

9158 

MC75460 

Tl 

SN75460 



Raytheon 

RG7824 



Tl 

SN29309 


Hitachi 

HD2214 

MC75461 

Tl 

SN75461 



Signetics 

fiA7824 


MG831 

Fairchild 

931 


National 

Dfi4958 

MC75462 

Tl 

SN75462 



Silicon G 

SG7824 



Tl 

SN15831 


Tl 

SN15858 

MC75463 

Tl 

SN75463 



Tl 

HA7824 


MG8310 

AMD 

9310 

MG8601 

AMD 

9601 

MC75464 

Tl 

SN75464 


MG7905 

Fairchild 

pA7905 



Fairchild 

9310 


Fairchild 

9601 

MC75491 

Fairchild 

75491 



National 

LM7905 

1061 


Raytheon 

RG9310 


Raytheon 

RF8601 


National 

DS75491 



Signetics 

tiA7905 



Tl 

SN74160 


Signetics 

8T22 


Tl 

SN75491 



Silicon G 

SG320-05 


MG831 1 

AMD 

9311 


Tl 

SN29601 

MC75492 

Fairchild 

75492 



Tl 

fiA7905 



Fairchild 

9311 

MG8602 

AMD 

9602 


National 

DS75492 


MG7905.2 

Signetics 

fjiA7905.2 



Raytheon 

RG931 1 


Raytheon 

RF8602 


Tl 

SN75492 


MG7906 

Fairchild 

;iA790€ 



Tl 

SN74154 

MG861 

Fairchild 

961 

MC7705 

Signetics 

HA78M05 



National 

LM7906 

1061 

MG8312 

AMD 

9312 


National 

DM961 

MC7796 

Signetics ' 

/1A78M06 



Signetics 

pA7906 



Fairchild 

9312 


Tl 

SN 15861 

MC78L02 

Signetics 

fiA78L02 



Tl 

^iA7906 



Raytheon 

RG9312 

MG862 

Fairchild 

962 

MC78LD2.6 

Tl 

UA78L02 


MG7908 

Fairchild 

fiA7908 



Signetics 

N8230 


Hitachi 

HD2207 

MC78L05 

NEC America uPC78L05 



National 

LM7908 

1061 


Tl 

SN29312 


National 

DM962 


Signetics 

fiA78L05 



Signetics 

fiA7908 


MG8314 

AMD 

9314 


Tl 

SN 15862 


Tl 

(iA78L05 



Tl 

^iA7908 


MG8316 

AMD 

9316 

MG863 

Fairchild 

963 

MC78L06.2 

Tl 

UA78L06 


MG7912 

Fairchild 

fiA7912 



Fairchild 

9316 


National 

DM963 

MC78L08 

NEC America ijiPC78L08 



National 

LM7912 

1061 


Raytheon 

RG9316 


Tl 

SN 15863 


Signetics 

HA78L08 



Signetics 

tiA7912 



Tl 

SN74161 

MG930 

Fairchild 

930 


Tl 

UA78L08 



Silicon G 

SG320-12 


MG8318 

AMD 

9318 


Raytheon 

RM930 

MC78L12 

NEC America mPC78L12 



Tl 

jiA7912 



Tl 

SN29318 


Tl 

SN 15930 


Signetics 

|LtA78L12 


MG7915 

Fairchild 

^iA7915 


MG832 

Fairchild 

932 

MG9300 

AMD 

9300 


Tl 

UA78L12 



Nation^ 

UI7915 

1061 


Hitachi 

HD2201 


Fairchild 

9300 

MC78L15 

NEC America uPC78L15 



Signetics 

HA7915 



National 

DM932 


Raytheon 

RM9300 


Signetics 

HA78L15 



Silicon G 

SG320-15 



Tl 

SN 15832 


Tl 

SN54195 


Tl 

fiA78L15 



Tl 

fiA7915 


MG8328 

AMD 

9328 

MG9301 

AMD 

9301 

MC78L24 

Signetics 

|aA78L24 


MG7918 

Fairchild 

;iA7918 



Fairchild 

9328 


Fairchild 

9301 

MC78M05 

NEC Amer^ 

HPC78M05 



National 

LM7918 

1061 


Signetics 

N8277 


Tl 

SN39301 


Signetics 

|aA78M05 



Signetics 

^xA79^8 


MG833 

Fairchild 

933 

MG9304 

AMD 

9304 


Tl 

fiA78M05 



Tl 

^A7918 



Hitachi 

HD2202 


Fairchild 

9304 

MC78M06 

Signetics 

fiA78M06 


MG7924 

Fairchild 

/iA7924 



National 

DM933 


Raytheon 

RM9304 


Tl 

HA78M06 



National 

LM7924 

1061 


Tl 

SN 15833 

MC9308 

AMD 

9308 

MC78M08 

NEC America uPC78M08 



Signetics 

JJIA7924 


MG834 

Tl 

SN15634 


Farchild 

9308 


Tl 

LIA78M08 



Tl 

HA7924 


MG835 

Fairchild 

9135 


Raytheon 

RM9308 

MC78M12 

NEC America tiPC78M12 


MG7952 

Silicon G 

SG320-5.2 



Tl 

SN 15838 


Tl 

SN39308 


Tl 

HA78M12 


MG8T13 

Fairchild 

8T13 


MG836 

Fairchild 

936 

MG931 

Fairchild 

931 

MC78M15 

NEC America 

fiPC78M15 



Tl 

SN75121 



Hitachi 

HD2206 


Tl 

SN15931 


Tl 

fiA78M15 


MG8T14 

Fairchild 

8T14 



National 

DM936 

MG9310 

AMD 

9310 

MC78M20 

Tl 

fiA78M20 



Tl 

SN75122 



Tl 

SN15836 


Fairchild 

9310 

MG78M24 

Tl 

fiA78M24 


MG8T23 

Fairchild 

8T23 


MG837 

Fairchild 

937 


Raytheon 

RM9310 

MC7805 

Farchild 

HA7805 



Tl 

SN75123 



National 

DM937 


Tl 

SN54160 


National 

UM340-5 

1060 

MG8T24 

Fairchild 

8T24 



Tl 

SN 15837 

MG931 1 

AMD 

9311 


NEC America 

pPG 14305 



Tl 

SN75124 


MG840 , 

Fairchild 

935 


Fairchild 

9311 


Raytheon 

RG7805 


MG8T26 

AMD X 

N8T26 



National 

DM935 


Raytheon 

RM931 1 


Signetics 

mA7805 



Hitachi 

HP268T26 



Tl 

SN 15835 


Tl 

SN54154 


Silicon G 

SG7805 



Signetics 

N8T26 


MG841 

Tl 

SN15835 

MG9312 

AMD 

9312 


Tl 

fiA7805 


MG8T28 

Signetics 

N8T28 


MG844 

Fairchild 

944 


Fairchild 

9312 

MC7806 

Fairchild 

fiA7806 


MG8T95 

Motorola 

MG6885 



Hitachi 

HD2209 


Raytheon 

RM9312 


National 

LM3404 

1060 

MG8T96 

Motorola 

MG6886 



National 

DM944 


Signetics 

S8230 


Raytheon 

RG7806 


MC8T97 

Motorola 

MG6887 


MG645 

Fairchild 

945 


Tl 

SN39312 


Signetics 

fxA7806 


MG8T98 

Motorola 

MG6888 



Hitachi 

HD2205 

MG9314 

AMD 

9314 


Silicon G 

SG7806 


MG8241 

Raytheon 

RM8241 



National 

DM945 


Fairchild 

9314 


Tl 

HA7806 



Signetics 

S8241 



Tl 

SN15845 

MG9316 

AMD 

9316 

MC7808 

Fairchild 

fiA7808 


MG8242 

Fairchild 

9386 


MG846 

Fairchild 

946 


Fairchild 

9316 


National 

LM340-8 

1060 


Raytheon 

RM8242 



Hitachi 

HD2203 


Raytheon 

RM9316 


NEC America 

fiPG14308 



Signetics 

S8242 



National 

DM946 


Tl 

SN54161 


Raytheon 

RG7808 


MG8250 

Raytheon 

RM8250 



Tl 

SN 15846 

MG9318 

AMD 

9318 


Signetics 

fiA7808 



Signetics 

S8250 


MG848 

Fairchild 

948 


Farchild 

9318 


Silicon G 

SG7808 


MG8251 

Raytheon 

RM8251 



National 

DM948 


Tl 

SN39318 


Tl 

pA7808 



Signetics 

S8251 



Tl 

SN 15848 

MG932 

Fairchild 

932 

MC7812 

Fairchild 

fiA7812 


MG8260 

Raytheon 

RM8260 


MG849 

Fairchild 

949 


Raytheon 

RM932 


National 

LM340-12 

1060 

MG8261 

Raytheon 

RM8261 



National 

DM949 


Tl 

SN 15939 


NEC Atrrerica 

HPG14312 



Signetics 

S8261 



Tl 

SN15849 

MG9328 

AMD 

9328 


Raytheon 

RG7812 


MG830 

Fairchild 

930 


MG850 

Fairchild 

950 


Fairchild 

9328 


Signetics 

HA7812 



Hitachi 

HD2204 



Tl 

SN15850 


Signetics 

N8277 


Silicon G 

SG7812 



National 

DM930 


MG851 

Fairchild 

951 

MG933 

Fairchild 

933 


Tl 

HA7812 



Tl 

SN15930 



Tl 

SN15851 


Tl 

SN15933 

MC7815 

Fairchild 

fiA7815 


MG8300 

AMO 

9300 


MG852 

Fairchild 

951 

MG934 

Tl 

SN15934 


National 

LM340-15 

1060 


Fairchild ' 

9300 



National 

DM9099 

MG935 

Fairdiild 

9135 


♦ Discontinued 
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Manufacturer | Replacement 
Device ' Source Device 


Motorola Semiconductor 
(cont’d) 


Raytheon 

Tl 

Fairchild 

Raytheon 

Tl 

Fairchild 

Raytheon 

Tl 

Fairchild 

Raytheon 

Tl 

Fairchild 

Fairchild 

Raytheon 

Tl 

Fairchild 

Raytheon 

Tl 

Fairchild 

Raytheon 

Tl 

Fairchild 

Raytheon 

Ti 

Fairchild 

Raytheon 

Tl 

Fairchild 

Raytheon 

T! 

Fairchild 

Raytheon 

Tl 

Fairchild 

Raytheon 

Tl 

Fairchild 

Tl 

Fairchild 

Tl 

Fairchild 

Tl 

Fairchild 

Raytheon 

Tl 

Fairchild 

Raytheon 

Tl 

AMD 

Raytheon 

Signetics 

Tl 

AMD 

Fairchild 

Raytheon 

Fairchild 

Raytheon 

Tl 

Fairchild 

Raytheon 

Tl 

Fairchild 

Raythnnn 
Tl ' 

Motorola 

Motorola 

Motorola 

Motorola 

Mntnrola 

Tl 

AMD 

National 

Tl 

AMI 


MQ3724 RCA 

MQ3725 RCA 

NE592 AMD 

Se592 AMD 

bNb4Ht)4 Signetics 

SN54LS00 Fairchild 

National 


♦MFC4000 

eMFC4010 

♦MFC6040 

♦MFC8030 

♦MFC8070 

MLM304 

MMH0026 


I Manufacturer 

1 Device 

i Replacement 
^ Source 

1C Master 
Device Page 

Menutacturer 

Device 

; Replacement 
i Source 

tC Master 
Device Page 

Manufacturer i Replacement 
Device ! Source 

1C Master 
Device Page 

SN54LS00 

Raytheon 

54LSOO 

SN54LS139 Signetics 

74LS139 

SN54LS181 AMD 

SN54LS181 


Signetics 

54LS00 


Ti 

SN54LS139 

Fairchiid 

54LS181 


Ti 

SN54LSOO 

SN54LS14 

Fairchild 

54LS14 

Raytheon 

54LS181 

SN54LS02 

Fairchild 

54LS02 


National 

DM54LS14 

Signetics 

54LS181 


National 

DM54LS02 


Raytheon 

54LS14 

Ti 

SN54LS181 


Raytheon 

54LS02 


Signetics 

54LS14 

SN54LS190 AMD 

SN54LS190 


SiQDGtiCS 

54L302 


Ti 

SN54LS14 

Fairchild 

54LS190 


Tl 

SN54LS02 

SN54LS15 

Fairchild 

54LS15 

National 

DM54LS190 

SN54LS03 

Fairchild 

54LS03 


National 

DM54LS15 

Raytheon 

54LSI90 


National 

DM54LS03 


Raytheon 

54LS15 

Signetics 

54LS190 ! 


Raytheon 

54LS03 


Signetics 

54LS15 

Tl 

SN54LS190 


Sigrietics 

54LS03 


Tl 

SN54LS15 

SN54LS191 AMD 

SN54LS191 


Tl 

SN54LS03 

SN54LS151 

AMD 

SN54LS151 

Fairchild 

54LS191 

SN54LS04 

Fairchild 

54LS04 


Fairchild 

54LS151 

National 

DM54LS191 


National 

DM54LS04 


National 

DM54LS151 

Raytheon 

54LS191 


Raytheon 

54LS04 


Raytheon 

54LS151 

Signetics 

54LS191 


Signetics 

04lS04 


Signetics 

54LS151 

Ti 

SN54LS191 


Tl 

SN54LS04 


Tl 

SN54LS151 

SN54LS192 AMD 

SN54LS192 

SN54LS05 

Fairchild 

54LS05 

SN54LS152 

Fairchild 

54LS152 

Fairchild 

54LS192 


National 

DM54LS05 


Raytheon 

54LS152 

National 

DM54LS192 


Raytheon 

54LS05 


Tl 

SN54LS152 

Raytheon 

54LS192 


Signetics 

54LS05 

SN54LS153 

AMD 

SN54LS153 

Signetics 

54LS192 


Tl 

SN54LS05 


Fairchild 

54LS153 

Tl 

SN54LS192 

SN54LS08 

Fairchild 

54LS08 


National 

DM54 LSI 53 

SN54LS193 AMD 

SN54LS193 


National 

DM54LS08 


Raytheon 

54LS153 

Fairchild 

54LS193 


Raytheon 

54LS08 


Signetics 

54LS153 

National 

DM54LS193 


Signetics 

54LS08 


Tl 

SN54LS153 

Raytheon 

54LS193 


T! 

3N54L308 

SN54LSi55 

Faifchiid 

54LS155 

Signetics 

54LS193 

SN54LS09 

Fairchild 

54LS09 


National 

DM54LS155 

Tl 

SN54LS193 


National 

DM54LS09 


Raytheon 

74LS155 

SN54LS194 AMD 

3N54LS194A 


Raytheon 

54LS09 


T! 

SN54LS155 

Fairchild 

54LS194 


Signetics 

54LS09 

SN54LS156 

Fairchild 

54LS156 

Raytheon 

54LS194A 


Tl 

SN54LS09 


National 

DM54LS156 

Ti 

SN54LS194A 

SN54LS10 

Fairchild 

54LS10 


Raytheon 

54LS156 

SN54LS195 AMD 

SN54LS195A 


National 

DM54LS10 


Tl 

SN54lS156 

Fairchild 

54LS195 


Raytheon 

54LS10 

SN54LS157 

AMD 

SN64LS157 

Raytheon 

54LS195A 


Signetics 

54LS10 


Fairchild 

54LS157 

Signetics 

54LS195A 


Tl 

SN54LS10 


National 

DM54LS157 

Tl 

SN54LS195A 

SN54LS107 

Fairchild 

54L.S107 


Raytheon 

54LS157 

SN54LS196 Fairchild 

54LS196 


National 

DM64LS107 


Signetics 

54LS157 

National 

DM54LS196 


Raytheon 

54LS107 


Ti 

SN54LS157 

Raytheon 

54LS196 


Signetics 

54LS107 

SN54LS158 

Fairchild 

54LS158 

Tl 

SN54LS196 


Tl 

SN54LS107 


National 

DM54LS158 

SN54LS197 Fairchild 

54LS197 

SN54LS109 

Fairchild 

54LS109 


Raytheon 

54LS158 

National 

DM54LS197 


National 

DM54LS109 


Signetics 

54LS158 

Raytheon 

54LS197 


Raytheon 

54LS109 


Tl 

'SNS4LS158 

Tl 

SN54LS197 


Signetics 

54LS109 

SN54LS160A 

AMD 

SN54LS160 

SN54LS20 Fairchild 

54LS20 


Ti 

SN54LS109 


Fairchild 

54LS160 

National 

DM54LS20 

SN54LS11 

Fairchild 

54LS11 


National 

DMR4LS160 

Raytheon 

54LS20 


National 

DM54LS11 


Raytheon 

54LS160 

Signetics 

54LS20 


Raytheon 

54LS11 


Tl 

SN54LS160A 

Tl 

SN54LS20 


Signetics 

54LS11 

SN54LS161A 

AMD 

SN54LS161 

SN54LS21 Fairchild 

54LS21 


Tl 

SN54LS1 1 


Fairchild 

54LS161 

National 

DM54LS21 

SN54LS114 

Fairchild 

54LS114 


National 

DM54LS161 

Raytheon 

54LS21 


National 

DM54LS114 


Raytheon 

54LS161 

Signetics 

54LS21 


Raytheon 

54LS114 


Signetics 

54LS161A 

■ Tl 

SN54LS21 


Signetics 

54LS114 


Tl 

SN54LS161A 

SN54LS22 Fairchild 

54LS22 


Tl 

SN54LS114A 

SN54LS162A 

AMD 

SN54LS162 

National 

DM54LS22 

SN54LS126 

Fairchild 

54LS126 


Fairchild 

54LS162 

Raytheon 

54LS22 


National 

DM54LS126 


National 

DM54LS162 

Signetics 

54LS22 


Raytheon 

54LS126 


Raytheon 

54LS162 

T! 

SN.54LS22 


Signetics 

54LS126 


Tl 

SN54LS162A 

SN54LS251 AMD 

SN54LS251 


Tl 

SN54LS126A 

SN54I SIRTA 

AMD 

SNi54LSl63 

Fairchild 

COC4I 

SN54LS13 

Fairchild 

54LS13 


Fairchild 

54LS163 

Raytheon 

54LS251 


National 

DM54LS13 


National 

DM54LS163 

Sionetics 

54LS251 


Raytheon 

54LS13 


Raytheon 

54LS163 

. Tl 

SN54LS251 



54LS13 


Signctioc 

54LS1S3A 

>s,#f'lS4Lo2G3 

3N54L3253 


Tl 

SN54LS13 


Tl 

54LS163A 

Fairchild 

54LS253 

SN54LS132 

Fairchild 

54LS132 

SN54LS164A 

AMD 

SN54LS164 

National 

DM54LS253 


National 

DM54LS132 


Fairchild 

54LS164 

Raytheon 

54LS253 


Raytheon 

54LS132 


National 

DM54LS164 

Signetics 

54LS253 


Signetics 

54LS132 


Raytheon 

54LS164 

Ti 

SN54LS253 


Tl 

32 


xsiQnGuCS 

b4i_o i64 

3in 54L3257 raifc'niid 

04LS257 

SN54LS136 

Fairchild 

54LS136 


Tl 

SN54LS164A 

National 

DM54LS257 


Raytheon 

54LS136 

SN54LS170 AMD 

SN54LS170 

Raytheon 

54LS257 


Signetics 

54LS136 


Fairchild 

54LS170 

Signetics 

54LS257 


Tl 

SN54LS136 


National 

DM54LS170 

Tl 

SN54LS257 

SN54LS138 

Fairchild 

54LS138 


Raytheon 

54LS170 

SN54LS258 AMD 

SN54LS258 


National 

DM54LS138 


Signetics 

54LS170 

Fairchild 

54LS258 


Raytheon 

54LS138 


Tl 

SN54LS170 

Raytheon 

54LS258 


Signetics 

54LS138 

SN54LS175 

AMD 

SN54LS175 

Tl 

SN54LS258 


Tl 

SN54LS138 ' 


Fairchild 

54LS175 

SN54LS258 Fsirchild 

54LS259 

SN54LS139 

AMD 

SN54LS139 


Nr^tinnal 


T! 

CMCKI COCO 


Fairchild 

54LS139 


Raytheon 

54LS175 

SN54LS266 Fairchild 

54LS266 


National 

DM54LS139 


Signetics 

54l,S175 

Raytheon 

54LS266 

1 

Raytheon 

54LS139 


Tl 

SN54LS175 

Signetics 

54LS266 


♦ Discontinued 
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RM935 

SN15938 

936 
RM936 
SN 15936 

937 

RM937 , 

SN 15937 

935 

RM940 

SN15935 

SH2001 

944 
RM944 
SN 15944 

945 
RMg45 
SN15945 

946 
RM946 
SN15946 

948 
RM948 
SN15948 

949 
RM949 
SN15949 

950 
RM950 
SN15950 

951 

RM95t 
SN15951 
9099 
RM952 
SN 159099 

9093 

SN 159093 
9097 

SN 159097 

9094 

SN1 59094 

9157 
RM957 
SN 15957 

9158 
RM958 
SN 15958 

9601 
RF9601 
S8T22 
SN29601 

9602 
9602 
RF9602 

961 

RM961 

SN15961 

962 
RM962 
SN 15962 

963 
RUoaa 
SN15963 
MC3360 
MC3310 
MC3340 
MC3330 
MC3370 
LM304 
MMH0026 
DS0026 
SN75369 
S6S3ie 

1215,1806 

CA3724 

CA3725 

NE592 

SE592 

10170 

54LS00 

DM54LS00 


Bold face device numtiers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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Manufacturer 

Device 

Replacement 
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1C Master 
Device Page 

Manufacturer 

Device 

Replaceinent 

Soiace 

1C Master 
Device Page 

Manufacturer 

Device 

I Replacement 
iSource 

1C Master 
Device Page 

Manufachaer I Replacement 
Device 1 Source 

1C Master 
Device Page 

Motorola Semiconductor 

SN54LS670 Fairchild 

54LS670 

SN74LS09 

Hitachi 

HD74LS09 

SN74LS15 Tl 

SN74LS15 

(cont’d) 




National 

DM54LS670 


National 

DM74LS09 

SN74LS151 AMD 

SN74LS151 




Raytheon 

54LS670 


Raytheon 

74LS09 

Fairchild 

74LS151 





Signetics 

54LS670 


Signetics 

74LS09 

Hitachi 

HD74LS151A 

SN54LS266 

Tl 

SN54LS266 


Tl 

SN54LS670 


Tl ' 

SN74LS09 

National 

DM74LS151 

SN54LS27 

Fairchild 

54LS27 

SN54LS73 

Fairchild 

54LS73 

SN74LS10 

Fairchild 

74LS10 

. NEC America 

UPB74LS151 


National 

DM54LS27 


National 

DM54LS73 


Hitachi 

HD74LS10 

Raytheon 

74LS151 


Raytheon 

54LS27 


Raytheon 

54LS73 


National 

DM74LS10 

Signetics 

74LS151 


Signetics 

54LS27 


Signetics 

54LS73 


NEC America ;iPB74LS10 

Tl 

SN74LS151 


Tl' 

SN54LS27 


Tl 

SN54LS73 


Raytheon 

74LS10 

SN74LS152 Fairchild . 

74LS152 

SN54LS279 

Fairchild 

54LS279 

SN54LS74 

Fairchild 

54LS74 


Signetics 

74LS10 

Hitachi 

HD74LS152 


National 

DM54LS279 


National 

DM54LS74 


Tl 

SN74LS10 

Raytheon 

74LS152 


Raytheon 

74LS279 


Raytheon 

54LS74 

SN74LS107A 

Hitachi 

HD74LS107 

SN74LS153 AMD 

SN74LS153 


Signetics 

54LS279 


Signetics 

54LS74 

SN74LS109 

Fairchild 

74LS109 

Fairchild 

74LS153 


Tl’ 

SN54LS279 


Tl 

SN54LS74 


National 

DM74LS109 

Hitachi 

HD74LS153 

SN54LS283 Fairchild 

54LS283 

SN54LS83 

Fairchild 

54LS83 


NEC America mPB74LS109 

National 

DM74LS153 


National 

DM54LS283 


National 

DM54LS83 


Raytheon 

74LS109 

NEC America 

^tPb74LS153 


Raytheon 

54LS283 


Raytheon 

54LS83A 


Signetics 

74LS109 

Raytheon 

74LS153 


Tl 

SN54LS283 


Tl 

SN54LS83A 


Tl 

SN74LS109 

Signetics 

74LS153 

SN54LS295 

Fairchild 

54LS295 

SN54LS86 

Fairchild 

54LS86 

SN74LS1 1 

FairchHd 

74LS1 1 

Tl 

SN74LS153 


Raytheon 

54LS295A 


Raytheon 

54LS86 


Hitachi 

HD74LS11 

SN74LS155 Fairchild 

74LS155 


Tl 

SN54LS295B 


Signetics 

54LS86 


National 

DM74LS1 1 

Hitachi 

HD74LS155 

SN54LS298 

Fairchild 

54LS298 


Tl 

SN54LS86 


NEC America 

iuPB74LS1 1 

National 

DM74LS155 


Raytheon 

54LS298 

SN54LS90 

Fairchild 

54LS90 


Raytheon 

74LS1 1 

NEC America 

fiPB74LS155 


Tl 

SN54LS298 


Raytheon 

54LS90 


Signetics 

74LS1 1 

Raytheon 

74LS155 

SN54LS30 

Fairchild 

54LS30 


Signetics 

54LS90 


Tl 

SN74LS1 1 

Signetics 

74LS155 


National 

DM54LS30 


Tl 

SN54LS90 

SN74LS112A 

Hitachi 

HD74LS1 12 

Tl 

SN74LS155 


Raytheon 

54LS30 

SN54LS92 

Raytheon 

54LS92 

SN74LS113A 

Hitachi 

HD74LS113 

SN74LS156 Fairchild 

74LS156 


Signetics 

54LS30 


Signetics 

54LS92 

SN74LS114 

Fairchild 

74LS114 

Hitachi 

HD74LS156 


Tl 

SN54LS30 


Tl , 

SN54LS92 


National 

DM74LS114 

National 

DM74LS156 

SN54LS32 

Farchild 

54LS32 

SN54LS93 

Fairchild 

54LS93 


Raytheon 

74LS114 

Raytheon 

74LS156 


National 

DM54LS32 


Raytheon 

54LS93 


Signetics 

74LS114 

Signetics 

74LS156 


Raytheon 

54LS32 


Signetics 

54LS93 


Tl 

SN74LS114 

Tl 

SN74LS156 


Signetics 

54LS32 


Tl 

SN54LS93 

SN74LS114A 

Hitachi 

HD74LS114 

SN74LS157 AMD 

SN74LS157 


Tl 

SN54LS32 

SN54LS95B 

Fairchild 

54LS95B 

SN74LS12 

Hitachi 

HD74LS12 

Fairchild 

74LS157 

SNMLS^A 

Fairchild 

54LS365 


Raytheon 

54LS95B 

SN74LS123 

Hitachi 

HD74LS123 

National 

DM74LS157 


Raytheon 

54LS365 


Tl 

SN54LS95B 

SN74LS126 

Fairchild 

74LS126 

NEC America 

^PB74LS157 


Signetics 

54LS365A 

SN54S112 

Fairchild 

54S112 


National 

DM74LS126 

Raytheon 

74LS157 


Tl 

SN54LS365A 


Tl 

SN54S112 


Raytheon 

74LS126 

Signetics 

74LS157 

SN54LS366A 

Fairchild 

54LS366 

SN54S113 

Fairchild 

54S113 


Signetics 

74LS126 

Tl 

SN74LS157 


Raytheon 

54LS366 


Tl 

SN54S113 


Tl 

SN74LS126A 

SN74LS158 AMD 

SN74LS158 


Signetics 

54LS366A 

SN73LS368A 

Raytheon 

74LS368 

SN74LS13 

Fairchild 

74LS13 

Fairchild 

74LS158 


Tl 

SN54LS366A 

SN74LS00 

Fairchild 

74LS00 


Hitachi 

HD74LS13 

Hitachi 

HD74LS158 

SN54LS367A 

Fairchild 

54LS367 


Hitachi 

HD74LSOO 


National 

DM74LS13 

National 

DM74LS158 


Raytheon 

54LS367 


National 

DM74LS00 


Raytheon 

74LS13 

Raytheon 

74LS158 


Signetics 

54LS367A 


NEC America 

HPB74LS00 


Signetics 

74LS13 

Signetics 

74LS158 


Tl 

SN54LS367A 


Raytheon 

74LSOO 


Tl 

SN74LS13 

Tl 

SN74LS158 

SN54LS368A 

Fairchild 

54LS368 


Signetics 

74LS00 

SN74LS132 

Fairchild 

74LS132 

SN74LS160A AMD 

SN74LS160 


Raytheon 

54LS368 


Tl 

SN74LS00 


Hitachi 

HD74LS132 

Fairchild 

74LS160 


Signetics 

54LS368A 

SN74LS01 

Hitachi 

HD74LS01 


National 

DM74LS132 

Hitachi 

HD74LS160A 


Tl 

SN54LS368A 

SN74LS02 

Fairchild 

74LS02 


Raytheon 

74LS132 

National 

DM74LS160 

SN54LS37 

Fairchild 

54LS37 


Hitachi 

HD74LS02 


Signetics 

74LS132 

Rayttieon 

74LS160 


National 

DM54LS37 


National 

DM74LS02 


Tl 

SN74LS132 

Signetics 

74LS160A 


Raytheon 

54LS37 


NEC America 

fiPB74LS02 

SN74LS136 

Fairchild 

74LS136 

Tl 

SN74LS160A 


Signetics 

54LS37 


Raytheon 

74LS02 


Hitachi 

HD74LS136 

SN74LS161A AMD 

SN74LS161 


Tl 

SN54LS37 


Signetics 

74LS02 


National 

DM74LS136 

Fairchild 

74LS161 

SN54LS38 

Fairchild 

54LS38 


Tl 

SN74LS02 


Raytheon 

74LS136 

Hitachi 

HD74LS161A 


National 

DM54LS38 

SN74LS03 

Fairchild 

74LS03 


Signetics 

74LS136 

National 

DM74LS161 


Raytheon 

54LS38 


Hitachi 

HD74LS03 


Tl 

SN74LS136 

NEC America 

jjiPB74LS161 


Signetics 

54LS38 


National 

DM74LS03 

SN74LS138 

AMD 

SN74LS138 

Raytheon 

74LS161 


Tl 

SN54LS38 


NEC America 

HPB74LS03 


Fairchild 

74LS138 

Signetics 

74LS161A 

SN54LS40 

Fairchild 

54LS40 


Raytheon 

74LS03 


Hitachi 

HD74LS138 

Tl 

SN74LS161A 


National 

DM54LS40 


Signetics 

74LS03 


National 

DM74LS138 

SN74LS162A AMD 

SN74LS162 


Raytheon 

54LS40 


Tl 

SN74LS03 


NEC America nPB74LS138 

Fairchild 

74LS162 


Signetics 

54LS40 

SN74LS04 

Fairchild 

74LS04 


Raytheon 

74LS138 ^ 

Hitachi 

HD74LS162A 


Tl 

SN54LS40 


Hitachi 

HD74LS04 


Signetics 

74LS138 

National 

DM74LS162 

SN54LS42 

Fairchild 

54LS42 


National 

DM74LS04 


Tl 

SN74LS138 

Raytheon 

74LS162 


National 

DM54LS42 


NEC America 

/iPB74LS04 

SNy4LS139 

AMD 

SN74LS139 

Signetics 

74LS162 


Raytheon 

54LS42 


Raytheon 

74LS04 


Fairchild 

74LS139 

Tl 

SN74LS162 


Signetics 

54LS42 


Signetics 

74LS04 


Hitachi 

HD74LS139 

SN74LS163A AMD 

SN74LS163 


Tl 

SN54LS42 


Tl 

SN74LS04 


National 

DM74LS139 

Fairchild 

74LS163 

SN54LS51 

Fairchild 

54LS51 

SN74LS05 

Fairchild 

74LS05 


NEC America- ;iPB74LS139 

Hitachi 

HD74LS163A 


National 

DM54LS51 


Hitachi 

HD74LS05 


Raytheon 

74LS139 

National 

DM74LS163 


Raytheon 

54LS51 


National 

DM74LS05 


Signetics 

74LS139 

Raytheon 

74LS163 


Signetics 

54LS51 


NEC America 

UPB74LS05 


Tl 

SN74LS139 

Signetics 

74LS163 


Tl 

SN54LS51 


Raytheon 

74LS05 

SN74LS14 

Fairchild 

74LS14 

Tl 

SN74LS163 

SN54LS54 

Fairchild 

54LS54 


Signetics 

74LS05 


Hitachi 

HD74LS14 

SN74LS164 Hitachi 

HD74LS164 


National 

DM54LS54 


Tl 

SN74LS05 


National 

DM74LS14 

SN74LS164A AMD 

SN74LS164 


Raytheon 

54LS54 

SN74LS08 

Fairchild 

74LS08 


Raytheon 

74LS14 

Fairchild 

74LS164 


Signetics 

54LS54 


Hitachi 

HD74LS08 


Signetics 

74LS14 

National 

C»i474LS164 


Tl 

SN54LS54 


National 

DM74LS08 


Tl 

SN74LS14 

NEC America 

>iPB74LS164 

SN54LS55 

Fairchild 

54LS55 


NEC America 

UPB74LS08 

SN74LS15 

Fairchild 

74LS15 

Raytheon 

74LS164 


National 

DM54LS55 


Raytheon 

74LS08 


Hitachi 

HD74LS15 

Signetics 

74LS164 


Raytheon 

54LS55 


Signetics 

74LS08 


National 

DM74LS15 

Tl 

SN74LS164 


Sixties 

54LS55 


Tl 

SN74LS08 


Raytheon 

74LS15 

SN74LS170 AMD 

SN74LS170 


Tl 

SN54LS55 

SN74LS09 

Fairchild 

74LS09 


Signetics 

74LS15 

Fairchild 

74LS170 


♦ Discontinued 
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tc MASTER 


Manufacturer 

Device 

1 Replacement 
'Source 

1C Master 
Device Page 

Mmufacturer 

Device 

1 Replacement 
' Source 

1C Master 
Device Page 

Manufacturer | Replacement 
Device ' Source 

1C Master 
Device Pege 

Manufectwer 

Device 

I Reptecement 
I Source 

IC Master 
Device Page 

Mntnrnifl SAmicAnHiirtnr 

SN74LS21 

Hitachi 

H074LS21 


SN74LS266 

Ti 

SN74LS266 

SN74LS375 Raytheon 

74LS375 

(cont’d) 




National 

DM74LS21 


SN74LS27 

Fairchild 

74LS27 


Signetics 

74LS375 




NEC America pPB74LS21 



Hitachi 

HD74LS27 


Tl 

SN74LS375 






74LS21 




nM7ai R07 

CKI 74 I coo 

F'diroHild 

74LS38 

SN74LS170 

National 

OM74LS170 


“dy If ftJvJn 

Signetics 

74LS21 



rNdUOflal 

NEC America 

UlVifHLOd/ 

pPB74LS27 

oiN r 

Hitachi 

HD74LS38 



74 LSI 70 


Tl 

SN74LS21 



Raytheon 

74LS27 


National 

DM74LS38 


nciy u 1 

SiQn©tics 

74LS170 

1 SN74LS22 

Fairchild 

74LS22 



Signetics 

74LS27 


NEC America 

nPB74LS36 


T! 

SN74LS170 


Hitachi 

HD74LS22 



Tl 

SN74LS27 


Raytheon 

74LS38 

SN74LS174 

AMD 

SN74LS174 


National 

DM74LS22 


SN74LS279 

Fairchild 

74LS279 


Signetics 

74LS38 


Fairchild 

74LS174 


Raytheon 

74LS22 



National 

DM74LS279 


Tl' 

SN74LS38 


Hitachi 

HD74LS174 


Signetics 

74LS22 



NEC America 

pPB74LS279 

SN74LS386 

Hitachi 

HD74LS386 


National 

DM74LS174 


Tl 

SN74LS22 



Raytheon 

74LS279 


National 

DM74LS386 


Raytheon 

74LS174 

SN74LS221 

National 

DM74LS221 



Signetics 

74LS279 


Raytheon 

74LS386 


Signetics 

74LS174 


Raytheon 

74LS221 



Tl 

SN74LS279 


Signetics 

74LS386 


Tl 

SN74LS174 


Signetics 

74LS221 


SN74LS283 

Fairchild 

74LS283 


Tl 

SN74LS386 

SN74LS175 

AMD 

SN74LS175 


Tl 

SN74LS221 



Hitachi 

SN74LS283 

SN74LS40 

Fairchild 

74LS40 


Fairchild 

74LS175 

GN74LS240 

AMD 

SN74LS240 



National 

DM74LS263 


Hitachi 

MU74LS40 


Hitachi 

HD74LS175 


Fairchild 

74LS240 



Raytheon 

74LS283 


National 

DM74LS40 


National 

DM74LS175 


MMI 

74LS240 

768 


Signetics 

74LS283 


NEC America mPB74LS40 


NEC America 

hPB74LS175 


Raytheon 

74LS240 

522 


Tl 

SN74LS283 


Raytheon 

74LS40 


Raytheon 

74LS175 


Signetics 

74LS240 


SN74LS290 

Fairchild 

74LS290 


Signetics 

74LS40 


Signetics 

74LS175 


Tl 

SN74LS240 



National ' 

DM74LS290 


Tl 

SN74LS40 


Tl 

SN74LS175 

SN74LS241 

AMD 

SN74LS241 



Signetics 

74LS290 

SN74LS42 

Fairchild 

74LS42 

SN74LS181 

AMD 

SN74LS181 


Fairchild 

74LS241 



Tl 

SN74LS290 


Hitachi 

HD74LS42 ’ 


Fairchild 

74LS181 


MMI 

74LS241 

768 

SN74LS293 

Fairchild 

74LS293 


National 

DM74LS42 


Raytheon 

74LS181 


Raytheon 

74LS241 

525 


National 

DM74LS293 


NEC America jiPB74LS42 


Signetics 

74LS181 


Signetics 

74LS241 



Signetics 

74LS293 


Raytheon 

74LS42 


Xi 

SN74L3161 


T! 

SN74LS241 



Tl 

SN74LS233 


Sigrietics 

74LS42 

SN74LS190 

AMD 

SN74LS190 

SN74LS242 

AMD 

SN74LS242 


SN74LS295 

Fairchild 

74LS295 


Tl 

SN74LS42 


Fairchild 

74LS190 

/ 

Fairchild 

74LS242 



NEC America pPB74LS295 

SN74LS47 

Hitachi 

HD74LS47 


National 

DM74LS190 


Raytheon 

74LS242 

528 


Raytheon 

74LS295A 

SN74LS48 

Hitachi 

HD74LS48 


Raytheon 

74LS190 


Signetics 

74LS242 



Signetics 

74LS295 

SN74LS49 

Hitachi 

HD74LS49 


Signetics 

74LS190 


Tl 

SN74LS242 



Tl 

SN74LS295B 

SN74LS51 

Fairchild 

74LS51 


Tl 

SN74LS190 

SN74LS243 

AMD 

SN74LS243 


SN74LS298 

Fairchild 

74LS298 


Hitachi 

HD74LS51 

SN74LS191 

AMD 

SN74LS191 


Fairchild 

74LS243 



Hitachi 

HD74LS298 


National 

DM74LS51 


Fairchild 

74LS191 


Raytheon 

74tS243 

528 


Raytheon 

74LS298 


NEC America jiPB74LS51 


National 

DM74LS191 


Signetics 

74LS243 



SigrSetics 

74LS298 


Raytheon 

74LS51 


Raytheon 

74LS191 I 


Tl 

SN74LS243 



Tl 

SN74LS298 


Signetics 

74LS51 


Signetics 

74LS191 1 

SN74LS244 

AMD 

SN74LS244 


SN74LS30 

Fairchild 

74LS30 


Tl 

SN74LS51 


Tl 

SN74LS191 


Fairchild 

74LS244 



Hitachi 

HD74LS30 

SN74LS54 

Fairchild 

74LS54 

SN74LS192 

AMD 

SN74LS192 


MMI 

74LS244 

768 


National 

DM74LS30 


Hitachi 

HD74LS54 


Fairchild 

74LS192 


Raytheon 

74LS244 

525 


NEC America pPB74LS30 


National 

DM74LS54 


National 

DM74LS192 


Signetics 

74LS244 



Raytheon 

74LS30 


NEC America pPB74LS54 


NEC America 

pPB74LS192 


Tl 

SN74LS244 



Signetics 

74LS30 


Raytheon 

74LS54 


Raytheon 

74LS192 

SN74LS247 

Hitachi 

HD74LS247 



Tl 

SN74LS30 


Signetics 

74LS54 


Signetics 

74LS192 

SN74LS248 

Hitachi 

HD74LS248 


SN74LS32 

FaircNId 

74LS32 


Tl 

SN74LS54 


T! 

SN74LS192 

SN74LS249 

Hitachi 

HD74LS249 



Hitachi 

HD74LS32 

SN74LS55 

Fairchild 

74LS55 

SN74LS1S3 

AMD 

SN74LS193 

SN74LS251 

AMD 

SN74LS251 



National 

DM74LS32 


Hitachi 

HD74LS55 


Fairchild 

74LS193 


Fairchild 

74LS251 



NEC America 

mPB74LS32 


National 

DM74LS55 


National 

DM74LS193 


Hitadir 

HD74LS251 



Raytheon 

74LS32 


NEC America juPB^^LSSS 


NEC America 

mPB74LS193 


National 

DM74LS251 



Signetics 

74LS32 


Ftaytheon 

74LS55 


Raytheon 

74LS193 


NEC America ;xPB74LS25l 



Tl 

SN74LS32 


Signetics 

74LS55 


Signetics 

74LS193 


Raytheon 

74LS251 


SN74LS365A 

Fairchild 

74LS365 


Tl 

SN74LS55 


Tl 

SN74LS1S3 


Signetics 

74LS251 



National 

DM74LS365 j 

SN74LS670 

Fairchild 

74LS670 

SN74LS194 

AMD 

SN74LS194A 


Tl 

SN74LS251 



NEC America pPB74LS365 


National 

DM74LS670 


Fairchild 

74LS194 

SN74LS253 

AMD 

SN74LS253 



Raytheon 

74LS365 


Raytheon 

74LS670 


NEC America uPB74LSl94 


Farchiid 

74LS253 



Signetics 

74LS365A 


Signetics 

74LS670 


Raytheon 

74LS194A 


Hitachi 

HD74LS253 

j 


Tl 

SN74LS365A 


Tl 

SN74LS670 


Signetics 

74LS194A 


National 

DM74LS253 


SN74LS366A 

Fairchild 

74LS366 

SN74LS73 

Fairchild 

74LS73 


Tl 

SN74LS194A 


NEC America pPB74LS253 



National 

DM74LS366 


National 

DM74LS73 

SN74LS194A 

Hitachi 

HD74LS194A 


Raytheon 

74LS253 



NEC America 

)iPB74LS366 


Raytheon 

74LS73 

SN74LS195 

AMD 

SN74LS195A 


Signetics 

74LS253 



Raytheon 

74LS366 


Signetics 

74LS73 


Fairchild 

74LS195 


Tl 

SN74LS253 



Signetics 

74LS366A 


Tl 

,SN741 S73 


NEC America uPB74LSl95 

1 SN74LS256 Signetics 

74LS256 



Tl 

SN74LS366A 

I SN74LS73A Hitachi 

HD74LS73 


Raytheon 

74LS195A 

SN74LS257 

AMO 

SN74LS257 


SN74LS367 

Hitachi 

HD74LS367 

SN74LS74 

Fairchild 

74LS74 


Signetics 

74LS195A 


Fairchild 

74LS257 


SN74LS367A 

Fairchild 

74LS367 


National 

DM74LS74 


T! 

SN74LS195A 


National 

DM74LS257 



Natinnai 

DM741 R3f>7 


WPP 

pPB74LS74 

SN74LS195A 

Hitachi 

HD74LS195A 


NEC America jiPB74LS257 



NEC America pPB74LS367 ! 


Raytheon 

74LS74 

SN74LS196 

Fairchild 

74LS196 


Raytheon 

74LS257 



Raytheon 

74LS367 


Signetics 

74LS74 


National 

DM74LS196 


Signetics 

74LS257 



Signetics 

74LS367A 


Tl 

SN74LS74 


Raytheon 

74LS196 


Tl 

SN74LS257 



Tl 

SN74LS367A 

SN74LS74A Hitachi 

HD74LS74A' 


Signetics 

74LS196 

SN74LS257A 

Hitachi 

HD74LS257 


SN74LS368A 

Fairchild 

74LS368 

SN74LS76A Hitachi 

HD74LS76 


Tl 

SN74LS19fi 

RN741 .RP.Sa 

AMO 

SN74LS258 



Hitachi 

HD74LS36S 

I OVI'7r«J C-70A 

Hitachi 

n-pf* 

« tL/i W 

SN74LS197 

Fairchild 

74LS197 


Fairchild 

74LS258 



National 

DM74LS36e 

SN74LS83 

Fairchild 

74LS83 


National 

DM74LS197 


National 

DM74LS258 



NEC America 

;iPB74LS368 


National 

DM74LS83 


Raytheon 

74LS197 


NEC America riPB74LS258 



Signetics 

74LS368A 



DM74LS83A 


Signetics 

74LS197 


Raytheon 

74LS258 



Tl 

SN74LS368A 


Raytheon 

74LS83A 


Tl 

SN74LS197 


Signetics 

74LS258 


SN74LS37 

Fairchild 

74LS37 


Signetics 

74LS83 

SN74LS20 

Fairchild 

74LS20 


Tl 

SN74LS258 



Hitachi 

HD74LS37 


Tl 

SN74LS83A 


Hitachi 

HD74LS20 

SN74LS259 

Fairchild 

74LS259 



National 

DM74LS37 

SN74LS83A Hitachi 

HD74LS83A 


National 

OM74LS20 


Signetics 

74LS259 



NEC America pPB74LS37 

SN74LS85 

Fairchild 

74LS85 


NEC America pPB74LS20 


Tl 

SN74LS259 



Raytheon 

74LS37 1 


National 

DM74LS85 


Raytheon 

74LS20 

SN74LS26 

Hitachi 

HD74LS26 



Signetics 

74LS37 i 


Raytheon 

74LS85 


oigneucs 

/4LSi20 

S.N/4US2e6 

Fairchild 

74LS266 



Tl 

SN74LS37 


Signetics 

74LS85 


T! 

SN74LS20 


Raytheon 

74LS266 


SN74LS375 

Fairchild 

74LS375 


Tl 

SN74LSS5 

SN74LS21 

Fairchild 

74LS21 

1 

Signetics 

74LS266 



NEC America pPB74LS375 

SN74LSe6 

Fairchild 

74LS86 


♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

1 Replacement 

1C Master 

Manufacturer 

1 Repiacement 

1C Master 

Manufacttver 

I Reptacemenf 

1C Master 

Manufacturer 

1 Repfaoement 1C Master 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Device 

Isource 

Device Page 

Device 

iSource 

Device Page 

Motorola Semiconductor 


CD4001 

Solitron 

CM4001 


CD4014 

Farchild 

F4014 

CD4021 

RCA 

CD4021 

(cont’d) 





SSS 

SCL4001 



Mitel 

SIL4014 


Solitron 

CM4021 





Tl 

Toshiba 

TP4001 

TC4001 



Motorola 

MCI 401 4 


SSS 

Tl 

SCL4021 











SN74LS86 

Hitachi 

HD74LS86 


CD4002 

Fairchild 

F4002 



RCA 

CD4014 


Toshiba 

TC4021 





Mitel 

S1L4002 



SGS 

HBF4014 

CD4022 

Fairchild 

F4022 


Raytheon 

74LS86 



Motorola 

MCI 4002 



Solitron 

CM4014 


Mitel 

SIL4022 


Signetics 

74LS86 



NEC America 

^PD4002 



SSS 

SCL4014 


Motorola 

MCI 4022 


Tl 

SN74LS66 



RCA 

CD4002 



Tl 

TP4014 


RCA 

CD4022 

SN74LS90 

Fairchild 

74LS90 



SGS 

HBF4002 



Toshiba 

TC4014 


SGS 

HBF4022 


Raytheon 

74LS90 



Solitron 

CM4002 


CD4015 

Fairchild 

F4015 


Solitron 

CM4022 


Signetics 

74LS90 



SSS 

SCL4002 



Mitel 

SIL4015 


SSS 

SCL4022 


Tl’ 

SN74LS90 



Tl 

TP4002 



Motorola 

MCI 401 5 


Tl 

TP4022 

SN74LS92 

Fairchild 

74LS92 



Toshiba 

TC4002 



NEC America p.PD401 5 


Toshiba 

TC4022 


Hitachi 

HD74LS92 


CD4006 

Fairchild 

F4006 



RCA 

CD4015 

CD4023 

Fairchild 

F4023 


Raytheon 

74LS92 



Motorola 

MCI 4006 



SGS 

HBF4015 


Mitel 

SIL4023 


Signetics 

74LS92 



NEC America /iPD4006 



Solitron 

CM4015 



SIL4923 


Tl 

SN74LS92 



RCA 

CD4006 



SSS 

SCL4015 


Motorola 

MCI 4023 

SN74LS93 

Fairchild 

74LS93 



Solitron 

CM4006 



Tl 

TP4015 


NEC America ;iPD4023 


Raytheon 

74LS93 



SSS 

SCL4006 



Toshiba 

TC4015 


RCA 

CD4023 


Signetics 

74LS93 


CD4007 

Fairchild 

F4007 


CD4016 

AD 

AD7516 


SGS 

HBF4023 


Tl 

SN74LS93 



Mitel 

SIL4007 



Fairchild 

F4016 


Solitron 

CM4(K3 

SN74LS95 

Fairchild 

74LS95 



Motorola 

MCI 4007 


'■ 

Miao Power 

MPS7516 


SSS 

SCL4023 


Raytheon 

74LS95B 



RCA 

CD4007 



Mitel 

SIL4016 


Tl 

TP4023 


Signetics 

74LS95B 



SGS 

HBF4007 



Motorola 

MCI 401 6 


Toshiba 

TC4023 


Tl 

SN74LS95B 



Solitron 

CM4007 



RCA 

CD4016 

CD4024 

Fairchild 

F4024 

SN74LS95B Hitachi 

HD74LS95B 



SSS 

SCL4007 



Solitron 

CM4016 


Mitel 

SIL4024 

SN74S-112 

Fairchild 

74S112 



Tl 

TP4007 



SSS 

SCL4016 


Motorola 

MCI 4024 


Hitachi 

HD74S112 



Toshiba 

TC4007 



Tl 

TP4016 


NEC America /xPD4024 


Mitsubishi 

M5S112 


CD4008 

Fairchild 

F4008 


CD40160 

Fairchild 

F40160 


RCA 

CD4024 


National 

DM74S112 



Motorola 

MCI 4008 



RCA 

CD40160 


SGS 

HBF4024 


Signetics 

74S112 



RCA 

CD4008 


CD40161 

Fairchild 

F40161 


Solitron 

CM4024 


Tl 

SN74S112 



SGS 

HBF4008 



RCA 

CD40161 


SSS 

SCL4024 

SN74S113 

Fairchild 

74S113 



Solitron 

CM40O8 


CD40162 

Fairchild 

F40162 


Tl 

TP4024 


Hitachi 

HD74S113 



SSS 

SCL4008 



RCA 

CD40162 


Toshiba 

TC4024 


Mitsubishi 

M5S113 



Tl 

TP4008 


CD40163 

Fairchild 

F40163 

CD4025 

Fairchild 

F4025 


National 

DM74S113 



Toshiba 

TC4008 



RCA 

CD40163 


Mitel 

SIL4025 


Signetics 

74S113 


CD4009 . 

Mitel 

SIL4009 


CD4017 

Fairchild 

F4017 



SIL4925 


-Tl 

SN74S113 



RCA 

CD4009 



Mitel 

SIU017 


Motorola 

MCI 4025 

TBA395 

Sprague 

ULN-2218 



SGS 

HBF4009 



Motorola 

MCI 401 7 


NEC America #aPD4025 

TBA396 

Sprague 

ULN-2219 



Solitron 

CM4009 



NEC America 

HPD4017 


RCA 

CD4025 

ULN2001 

Exar 

XR2201 

931 


SSS 

SCL4009 



RCA 

CD4017 


SGS 

HBF4025 

ULN2002 

Exar 

XR2202 

931 


Tl 

TP4009 



SGS 

HBF4017 


Solitron 

CM4025 

ULN2003 

Exar 

XR2203 

931 


Toshiba 

TC4009 



Solitron 

CM4017 


SSS 

SCL4025 

ULN2004 

,Exar 

XR2204 

931 

CD4010 

Mitel 

SIL4010 



SSS 

SCL4017 


Tl 

TP4025 

XR2201 

Motorola 

ULN2001 



RCA 

CD4010 



Tl 

TP4017 


Toshiba 

TC4025 

3106 

Fairchild 

54H1 1 



SGS 

HBF4010 



Toshiba 

TC4017 

CD4027 

Fairchild 

F4027 






Solitron 

CM4010 


C040174 


F40174 



SIL4027 

National Semiconductor 


SSS 

Tl 

SCL4010 

TP4010 


CD4018 

RCA 

Fairchild 

CD40174 

F4018 


Motorola MCI 4027 

NEC America ;iPD4027 






Toshiba 

TC4010 



Mitel 

SIL4018 


RCA 

CD4027 

ADC0816 

Tl 

ADC0816 


CD40106 

Motorola 

MCI 4584 



RCA 

CD4018 


SGS 

HBF4027 

AH0126 

Siliconix 

DG126 



National 

MM74C14 

262 


SGS 

HBF4018 


Solitron 

CM4027 

AH0129 

Siliconix 

DG129 



RCA 

CD40106 



Solitron 

CM4018 


SSS 

SCL4027 

AH0133 

Siliconix 

DG133 


CD401 1 

Fairchild 

F4011 



SSS 

SCL4018 


Tl 

TP4027 

AH0134 

Siliconix 

DG134 



Mitel 

SIL401 1 



Tl 

TP4018 


Toshiba 

TC4027 

AH0139 

Siliconix 

DG139 




SIL4911 



Toshiba 

TC4018 

CD4028 

Fairchild 

F4028 

AH0140 

Siliconix 

DG140 



Motorola 

MCI 4011 


CD4019 

Fairchild 

F4019 


Mitel 

S1L4028 

AH0141 

Siliconix 

DG141 



NEC America fiPDAOl 1 



Mitel 

S1L4019 


Motorola 

MCI 4028 

AH0142 

Siliconix 

DG142 



RCA 

CD4011 



NEC America ;iPD401 9 


NEC America fiPO4028 

AH0143 

Siliconix 

DG143 



SGS 

HBF401 1 



RCA 

CD4019 


RCA 

CD4028 

AH0144 . 

Siliconix 

DG144 



Solitron 

CM401 1 



SGS 

HBF4019 


SGS 

HBF4028 

AH0145 

Siliconix 

DG145 



SSS 

SCL4011 



Solitron 

CM4019 


Solitron 

CM4028 

AH0146 

Siliconix 

DG146 



Tl 

TP401 1 



SSS 

SCL4019 


SSS 

SCL4028 

AH0151 

Siliconix 

DG151 



Toshiba 

TC4011 



Tl 

TP4019 


Tl 

TP4028 

AH0152 

Siliconix 

DG152 


CD4012 

Fairchild 

F4012 



Toshiba 

TC4019 


Toshiba 

TC4028 

AH0153 

Siliconix 

DG153 



Mitel 

SIL4012 


CD40192 

Fairchild 

F40192 

CD4029 

Fairchild 

F4029 

AH0154 

Siliconix 

DG154 




SIL4912 



National 

MM74C192 


Mitel 

SIL4029 

AH0161 

Siliconix 

DG161 



Motorola 

MCI 401 2 



RCA 

CD40192 


NEC America jiPD4029 

AH0162 

Siliconix 

DG162 



NEC America iiPD4012 


CD40193 

Fairchild 

F40193 


RCA 

CD4029 

AH0163 

Siliconix 

DG163 



RCA 

CD4012 



National 

MM74C193 


SGS 

HBF4029 

AH0164 

Siliconix 

DG164 



SGS 

HBF4012 



RCA 

CD40193 


Solitron 

CM4029 

CA3089 

Signetics 

CA3089 



Solitron 

CM4012 


CD4020 

Fairchild 

F4020 


SSS 

SCL4029 

CD4000 

Mitel 

SIL4000 



SSS 

SCL4012 



Mitel 

SIL4020 


Tl 

TP4029 


Motorola 

MCI 4000 



Tl 

TP4012 



Motorola 

MCI 4020 


Toshiba 

TC4029 


RCA 

CD4000 



Toshiba 

TC4012 



NEC America 

pPD4020 

CD4030 

Fairchild 

F4030 


Solitron 

CM4000 


CD4013 

Fairchild 

F4013 



RCA 

CD4020 


Mitel 

SIL4030 


SSS 

SCL4000 



Mitel 

SIL4013 



SGS 

HBF4020 


NEC America ^PD4030 


Tl 

TP4000 



Motorola 

MCI 401 3 



Solitron 

CM4020 


RCA 

CD4030 

CD4001 

Fairchild 

F4001 



NEC America )nPD401 3 



SSS 

SCL4020 


SGS 

HBF4030 


Mitel 

SIL4001 



RCA 

CD4013 



Tl 

TP4020 


Solitron 

CM4030 



SIL4901 



SGS 

HBF4013 



Toshiba 

TC4020 


SSS 

SCL4030 


Motorola 

MCI 4001 



Solitron 

CM4013 


CD4021 

Fairchild 

F4021 


Tl 

TP4030 


NEC America 

pPD4001 



SSS 

SCL4013 



Mitel 

SIU021 


Toshiba 

TC4030 


RCA 

CD4001 



Tl 

TP4013 



Motorola 

MCI 4021 

CD4031 

Fairchild 

F4031 


SGS 

HBF4001 



Toshiba 

TC4013 



NEC America )itPD4021 


RCA 

CD4031 


♦ Discontinued 
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Manufacturer | Rer^ement 
Device I Source Device 


National Semiconductor 
(cont’d) 


CD4034 

Fairchild 

F4034 


Motorola 

MCI 4034 


MEG America 

/uPD4034 


RCA 

CD4034 


Solitron 

CM4034 


SSS 

SCL4034 


Toshiba 

TC4034 

CD4035 

Fairchild 

F4035 


Mitel 

SIL4035 


Motorola 

MCI 4035 


NEC America nPD4035 


RCA 

CD4035 


sus 

HBF4035 


Soiitron 

CM4035 


SSS 

SCL4035 


Tl 

TP4035 


Toshiba 

TC4035 

CD4040 

Fairchild 

F4040 


Mitel 

SIL4040 

1 

NEC America (xPD4040 


RCA 

CD4040 


Solitron 

CM4040 


SSS 

SCL4040 


T{ 

rr4040 


Toshiba 

TC4040 

CD4041 

Fairchild 

F4041 


RCA 

CD4041 


Solitron 

CM4041 


SSS 

CL4041 

SCL4041 

CD4042 

Fairchild 

F4042 


Mitel 

SiL4042 


Motorola 

MC 14042 

! 

NEC America 

mPD4042 


RCA 

C04042 


SGS 

HBF4042 


Solitron 

CM4042 


SSS 

SCL4042 


Tl 

TP4042 


Toshiba 

TC4042 

C04043 

Fairchild 

F4043 


Mitel 

SIL4043 


Motorola 

MCI 4043 


NEC America 

fiPD4043 


RCA 

CD4043 


Soirtron 

CM4043 


SSS 

SCL4043 


Tl 

TP4043 


Toshiba 

TC4043 

CD4044 

Fairchild 

F4044 


Mitel 

SIL4044 


Motorola 

MCI 4044 


NEC America ftPD4044 


RCA 

CD4044 


Solitron 

CM4044 


SSS 

SCL4044 


Tl 

TP4044 


Toshiba 

TC4044 

C04046 

Fairchild 

F4046 


Mitel 

SIL4046 


Motorola 

MC14046 


RCA 

CD4046 


Solitron 

CM4046 


SSS 

SCL4046 

CD4048 

RCA 

C04048 

CD4049 

Fairchild 

F4049 


Mitel 

SIL4049 


Motorola 

MCI 4049 


NFC Amftrira 

i.pruOiiQ 


RCA 

CD4049 


SGS 

H8F4049 


Solitron 

CM4049 


SSS 

SCU049 


Tl 

TP4049 


Toshiba 

TC4049 

CD4050 

Fairchild 

F4050 


Mitel 

SIL4050 


Motorola 

MCI 4050 


NEC America 

pPD4050 


HCA 

CD4050 


SGS 

HBF4050 


Solitron 

CM4050 


Manufacturer 

Device 

1 Replacement 
! Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
ISotNce 

IC Master 
Device Page 

Manufacturer 

Device 

j Replacement 
'Source 

IC Master 
Device Page 

CD4050 

SSS 

SCL4050 

CD4075 

RCA 

CD4075 

CD4518 

SSS • 

SCL4518 



Tl 

TP4050 


SSS 

SCL4075 


Tl 

TP4518 



Toshiba 

TC4050 


Tl 

TP4a75 


Toshiba 

TC4518 


CD4051 

Fairchild 

F4051 


TosWba 

TC4075 

CD4519 

Fairchild 

F4519 



Mitel 

SIL4051 

CD4076 

Fairchild 

F4076 


Motorola 

MCI 451 9 



Motorola 

MCI 4051 


Harris 

HD74C173 


NEC America pPD4519 



NEC America 

MPD4051 


Mite! 

SIL4076 


RCA 

CD4013 



RCA 

CD4051 


Motorola 

MCI 4076 


Tl 

TP4519 



Solitron 

CM4051 


RCA 

CD4076 

CD4520 

Fairchild 

F4520 



SSS 

SCL4051 


Solitron 

CM4076 


Mitel 

SIL4520 



T! 

TP4051 


SSS 

SCL4076 


Motorola 

MCI 4520 



Toshiba 

TC4051 

CD4081 

Fairchild 

F4081 


NEC America (liPD4520 


CD4052 

Fairchild 

F4052 


Mitel 

SIL4081 


RCA 

CD4520 



Mitel 

SIL4052 


Motorola 

MCI 4081 


Solitron 

CM4520 



Motorola 

MCI 4052 


NEC America pPD4081 


SSS 

SCL4520 



NEC America 

pPD4052 


RCA 

CD4081 


Tl 

TP4520 



oOA 



Sotiiron 

GM40&1 


Toshiba 

IC4520 



Solitron 

CM4052 


SSS 

SCL4081 

CD4522 

Fairchild 

F4522 



SSS 

SCL4052 


Tl 

TP4081 


Motorola 

MCI 4522 



Tl 

TP4052 


Toshiba 

TC4081 


SSS 

SCL4522 



Toshiba 

TC4052 

CD4089 

RCA 

CD4089 


Tl 

TP4522 


CD4053 

Fairchild 

F4053 

CD4093 

Fairchild 

F4093 

CD4527 

Motorola 

MCI 4527 



Mitel 

SIL4053 


Motorola 

MC14093 


RCA 

CD4527 



Motorola 

MCI 4053 


NEC America 

pPD4093 


SSS 

SCL4527 



NEC America uPD4053 


RCA 

CD4093 

CD4528 

Fairchild 

F4528 



RCA 

CD4053 

CD4099 

Fairchild 

F4099 


Motorola 

MCI 4528 



Solitron 

CM4053 


NEC America 

^PD4099 


NEC America pPD4528 



SSS 

SCL4053 


RCA 

CD4099 


RCA 

C04528 



Toshiba 

TC4053 

CD4503 

Motorola 

MCI 4503 


SSS 

SCL4528 


CD4060 

Mitel 

SIL4060 


NEC America 

nPD4503 

CD4529 

Motorola 

MCI 4529 



RCA 

CD4060 

CD4507 

Motorola 

MCI 4507 

CD4543 

Motorola 

MCI 4543 



SSS 

SCL4060 


National 

CD4070 


SSS 

SCL4543 


CD4066 

Fairchild 

F4066 



MM74C86 

CD4584 

Motorola 

MCI 4584 



Mitel 

S1L4066 


RCA 

CD4030 


National 

MM74C14 

262 


Motorola 

MC 14066 



CD4070 


NEC America 

pPD4584 



NEC America p.PD4066 


SSS 

SCL4030 


RCA 

CD4016 



RCA 

CD4066 


Tl 

TP4507 


SSS 

SCL4584 



SGS 

HBF4066 

CD4510 

FaircNId 

F4510- 

DAC0800 

Datel 

OAC-08B 

670 


Signetics 

N4066 


Mitel 

SIL4510 


PMI 

DAC-08 



Solitron 

CM4066 


Motorola 

MCI 4510 

DAC0801 

Date! 

DAC-08B 

670 


SSS 

SCL4066 


NEC America pPO4510 


PMI 

DAC-08 



Toshiba 

TC4066 


RCA 

CD40192 

DAC1285 

Micro Net 

DAC85 


CD4069 

Fairchild 

F4069 



CD4510 

♦DH3724 

RCA 

CA3724 



Harris 

H074C04 


SSS 

SCL4510 

DH3725 

RCA 

CA3725 



Mitel 

SIL4069 


Toshiba 

TC4510 

OM10101 

Fairchild 

F10101 



Motorola 

MCI 4069 

CD4511 

Fairchild 

F4511 


Motorola 

MC10101 



National 

MM74C04 


Mitel 

81145 11 

DM10102 

Fairchild 

FI 01 02 



NEC America 

pPD406S 


Motorola 

MCI 4511 


Motorola 

MC10102 



RCA 

CD4069 


NEC America 

UPD4511 

DM10105 

Fairchild 

F10106 



Solitron 

CM4069 


RCA 

CD4511 


Hitachi 

HD10105 



SSS 

SCU069 


Solitron 

CM4511 


Motorola 

MC10105 



T! 

TP4069 


SSS 

SCL4511 


NEC America 

pPBIOIOS 



Toshiba 

TC4069 


Tl 

TP451 1 


Signetics 

10105 


CD4070 

Fairchild 

F4070 

CD4612 

Fairchild 

F4512 

DM10106 

Fairchild 

FI 01 06 



Mitel 

S1L4070 


Mitel 

SIL4512 


Hitachi 

HD10106 



Motorola 

MCI 4507 


Motorola 

MC14512 


Motorola 

MC10106 



National 

CD4507 


NEC America 

pPD4512 


NEC America p.PB10106 




MM74C86 


SSS 

SCL4512 


Signetics 

10106 



RCA 

CD4030 


Tl 

TP4512 

♦DM10107 

Motorola 

MC10107 




CD4070 


Toshiba 

TC4512 

DM10109 

Fairchild 

F10109 



Solitron 

CM4070 

CD4514 

Fairchild 

F4514 


Hitachi 

HD10109 



SSS 

SCL4030 


Mitel 

SIL4514 


Motorola 

MC10109 




SCL4070 


Motorola 

MC14514 


NEC America 

"PB10109 



Tl 

TP4507 


RCA 

CD4514 


Signetics 

7oi09 


CD4071 

Fairchild 

F4071 


SSS 

SCL4514 

♦DM10110 

Motorola 

MC10110 



Mitel 

SIL4071 


Toshiba 

TC4514 

DM10111 

Fairchild 

F10111 



Motorola 

MC1 4071 


Fairr^htlW 

F4S15 


Hitachi 

HD10111 



NEC America pPD4071 


Mitel 

SIL4515 


Motorola 

MC10111 



RCA 

CD4071 


Motorola 

MC14515 


NEC America 

pPB10111 



Solitron 

CM4071 


RCA 

CD4515 


Signetics 

10111 



SSS 

SCL4071 


SSS 

SCL4515 

DM10112 

Signetics 

10112 



Tl 

TP4071 


Toshiba 

TC4515 

DM10115 

Fairchild 

F10115 



T AcHiHo 

TC'^.OTI 


rairohilu 

rnSTC 


JwUtwTwiei 

fviCiOi io 


CD4073 

Fairchild 

F4073 


Mitel 

SIU516 


NEC America pPBIOIIS 



Mitel 

SIL4073 


Motorola 

MC14516 


Signetics 

10115 



Motorola 

MCI 4073 


NEC America 

pPD4516 

♦DM10116 

Farchild 

F10116 



NEC America aPD4073 


RCA 

CD40193 


Hitachi 

HD10116 



RCA 

CD4073 



CD4516 


Motorola 

MCI 01 16 



Soiitron 

CM4073 


SSS 

SCL4516 


Signetics 

10116 



SSS 

SCL4073 


Toshiba 

TC4516 

DM10117 

Fairchild 

F10117 



Tl 

TP4073 

CD4518 

Fairchild 

F4518 


Hitachi 

HD10117 



Toshiba 

TC4073 


Mitel 

SIL4518 


Motorola 

MC1011? 


CD4075 

Fairchild 

F4075 


Motorola 

MC14.51fl 


MPP Amftrwsi 

.,PR10117 



Mitel 

SIL4075 


NEC America pPD4518 


Signetics 

10117 



Motorola 

MCI 4075 


RCA 

CD4518 

DM10118 

Fairchild 

F10118 



NEC America ;iPD4075 


Solitron 

CM4518 


Hitachi 

HD10118 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

I Heplacement 1C Master 

1 Source Device Page 

Manufacturer 

Device 

1 Replacement 1C Master 

1 Source Device Page 

Manufacturer 1 Replacement 1C Master 

Device 1 Source Device Page 

Manufacturer | Replacement 1C Master 

Device 1 Source Device Page 

Natinnal Semiconductor 


DM54H53 

Fairchild 

54H53 

DM54LS109 Raytheon 

54LS109 

DM54LS154 Signetics 

54LS154 

(cont’d) 





Signetics 

54H53 

Signetics 

54LS109 

DM54LS155 Fairchild 

54LS155 





Tl 

SN54H53 

DM54LS109A Motorola 

SN54LS109 

Motorola 

SN54LS155. 





DM54H54 

Fairchild 

54H54 

' Tl 

SN54LS109 

Raytheon 

74LS155 

DM10118 

Motorola 

MC10118 



Signetics 

54H54 

DM54LS1 1 Fairchild 

54LS1 1 

Tl 

SN54LS155 


NFC Amenra ijPB1 0118 



Tl 

SN54H54 

Motorola 

SN54LS1 1 

DM54LS156 Fairchild 

54LS156 



10118 


DM54H55 

Fairchild 

54H55 

Raytheon 

54LS1 1 

Motorola 

SN54LS156 

DM10119 

Fairchild 

F10119 



Signetics 

54H55 

Signetics 

54LS1 1 

Raytheon 

54LS156 


Hitachi 

HD10119 



Tl 

SN54H55 

Tl 

SN54LS11 

Tl 

SN54LS156 



MC10119 


DM54H60 

Fairchild 

54H60 

DM54LS112 Fairchild 

54LS112 

DM54LS157 AMD 

SN54LS157 



10119 



Signetics 

54H60 

Motorola 

SN54LS112A 

Fairchild 

54LS157 

DM10121 

Fairchild 

F10121 



Tl 

SN54H60 

Raytheon 

54LS112 

Motorola 

SN54LSi57 


Hitachi 

HD10121 


DM54H61 

Fairchild 

54H61 

Signetics 

54LS112 

Raytheon 

54LS157 


Motorola 

MC10121 



Signetics 

54H61 

Tl 

SN54LS112 

Signetics 

54LS157 



10121 



Tl 

SN54H61 

DM54LS113 Fairchild 

54LS113 

Tl 

SN54LS157 

DM10124 


FI 01 24 


DM54H62 

Fairchild 

54H62 

Motorola 

SN54LS113A 

DM54LS158 Fairchild 

54LS158 


Hitachi 

HD10124 



Signetics 

54H62 

Raytheon 

54LS113 

Motorola 

SN54LS158 


Motorola 

MCI 01 24 



Tl 

SN54H62 

Signetics 

54LS113 

Raytheon 

54LS158 


NEC America uPB10124 


DM54H71 

Fairchild 

54H71 

Tl 

SN54LS113 

Signetics 

54LS158 



10124 



Signetics 

54H71 

DM54LS114 Fairchild 

54LS114 

Tl 

SN54LS158 

♦DM10130 

Motorola 

MCI 01 30 



Tl 

SN54H71 

Raytheon 

54LS114 

DM54LS160 AMD 

SN54LS160 

♦DM1800 

Motorola 

MCI 800 


DM54H72 

Fairchild 

54H72 

Signetics 

54LS114 

Fairchild 

54LS160 

♦DM1801 

Motorola 

MCI 801 




54H73 

DM54LS114A Motorola 

SN54LS114 

Raytheon 

54LS160 

DM27LS08 

Harris 

HM7608 

1290 


Signetics 

54H72 

Tl 

SN54LS114 

DM54LSieOA Motorola 

SN54LS160 


Raytheon 

2963S 

1662 


Tl 

SN54H72 

DM54LS 1 2 Motorola 

SN54LS12 

Tl 

SN54LS160 

DM54H00 

Fairchild 

54H00 


DM54H73 

Fairchild 

54H73 

Raytheon 

54LS12 

DM54LS161 AMD 

SN54LS161 


Raytheon 

54H00 



Signetics 

54H73 

Signetics 

54LS12 

Fairchild 

54LS161 


Signetics 

54HOO . 



Tl 

SN54H73 

Tl 

SN54LS12 

Raytheon 

54LS161 


Tl 

SN54H00 


DM54H74 

Fairchild 

54H74 

DM54LS122 Raytheon 

54LS122 

DM54LS161A Motorola 

SN54LS161 

DM54H01 

Fairchild 

54H01 



Raytheon 

54H74 

Tl 

SN54LS122 

Signetics 

54LS161 


Raytheon 

54H01 



Signetics 

54H74 

DM54LS123 AMD 

SN54LS123 

Tl 

SN54LS161 


Signetics 

54H01 



Tl 

SN54H74 

Raytheon 

54LS123 

DM54LS162 AMD 

SN54LS162 


Ti' 

SN54H01 


DM54H76 

Fairchild 

54H76 

Tl 

SN54LS123 

Fairchild 

54LS162 

DM54H04 

Fairchild 

54H04 


/ 

Signetics 

54H76 

DM54LS125 Fairchild 

54LS125 

Raytheon 

54LS162 


Raytheon 

54H04 



Tl 

SN54H76 

Raytheon 

54LS125 

DM54LS162A Motorola 

SN54LS162 


Signetics 

54H04 


DM54H78 

Fairchild 

54H78 

Signetics 

54LS125 

Tl 

SN54LS162 


Tl 

SN54H04 



Tl 

SN54H78 

Tl - 

SN54LS125A 

DM54LS163 AMD 

SN54LS163 

DM54H05 

Fairchild 

54H05 


DM54LS00 

Fairchild 

54LS00 

DM54LS126 Fairchild 

54LS126 

Fairchild 

54LS163 


Raytheon 

54H05 



Motorola 

SN54LS00 

Motorola 

SN54LS126 

Raytheon 

54LS163 


Signetics 

54H05 



Raytheon 

54LS00 

Raytheon 

54LS126 

■DM54LS163A Motorola 

SN54LS163 


Tl 

SN54H05 



Signetics 

54LS00 

Signetics 

54LS126 

Signetics 

54LS163 

DM54H08 

Fairchild 

54H08 



Tl 

SN54LS00 

Tl 

SN54LS126A 

Tl 

SN54LS163 


Signetics 

54H08 


DM54LS01 

Raytheon 

54LS01 

DM54LS13 Fairchild 

54LS13 

DM54LS164 AMD 

SN54LS164 

DM54H10 

Fairchild 

54H10 



Signetics 

54LS01 

Motorola 

SN54LS13 

Fairchild 

54LS164 


Raytheon 

54H10 



Tl 

SN54LS01 

Raytheon 

54LS13 

Raytheon 

54LS164 


Signetics 

54H10 


DM54LS02 

Fairchild 

54LS02 

Signetics 

54LS13 

Signetics 

54LS164 


Tl 

SN54H10 



Motorola 

SN54LS02 

Tl 

SN54LS13 

DM54LS164A Motorola 

SN54LS164 

DM54H103 

Fairchild 

54H103 



Raytheon 

54LS02 

DM54LS132 Fairchild 

54LS132 

Tl 

SN54LS164 


Signetics 

54H103 



Signetics 

54LS02 

Motorola 

SN54LS132 

DM54LS168 AMD 

SN54LS168 


Tl 

SN54H103 



Tl 

SN54LS02 

Raytheon 

54LS132 

Fairchild 

54LS168 

DM54H106 

Fairchild 

54H106 


DM54LS03 

Fairchild 

54LS03 


74LS132 

Tl 

SN54LS168 


Signetics 

54H106 



Motorola 

SN54LS03 

Signetics 

54LS132 

DM54LS169 AMD 

SN54LS169 


Tl 

SN54H106 



Raytheon 

54LS03 

Tl 

SN54LS132 

Fairchild 

54LS169 

DM54H108 

Fairchild 

54H108 



Signetics 

54LS03 

DM54LS138 Fairchild 

54LS138 

Tl 

SN54LS169 


Signetics 

54H108 



Tl 

SN54LS03 

Motorola 

SN54LS138 

DM54LS170 AMD 

SN54LS170 


Tl 

SN54H108 


DM54LS04 

Fairchild 

54LS04 

Raytheon 

54LS138 

Fairchild 

54LS170 

DM54H11 

Fairchild 

54H11 



Motorola 

SN54LS04 

Signetics 

54LS138 

Motorola 

SN54LS170 


Raytheon 

54H11 



Raytheon 

54LS04 

Tl 

SN54LS138 

Raytheon 

54LS170 


Signetics 

54H11 • 



Signetics 

54LS04 

DM54LS139 AMD 

SN54LS139 

Signetics 

54LS170 


Tl 

SN54H1 1 



Tl 

SN54LS04 

Fairchild 

54LS139 

Tl 

SN54LS170 

DM54H20 

Fairchild 

54H20 


DM54LS05 

Fairchild 

54LS05 

Motorola 

SN54LS139 

DM54LS173 Fairchild 

54LS173 


Raytheon 

54H20 



Motorola 

SN54LS05 

Raytheon 

54LS139 

Signetics 

54LS173 


Signetics 

54H20 



Raytheon 

54LS05 

Signetics 

74LS139 

Tl 

SN54LS173 


Tl 

SN54H20 



Signetics 

54LS05 

Tl 

SN54LS139 

DM54LS174 AMD 

SN54LS174 

DM54H21 

Fairchild 

54H21 



Ti 

SN54LS05 

DM54LS14 Fairchild 

54LS14 

Fairchild 

54LS174 


Signetics 

54H21 


DM54LS08 

Fairchild 

54LS08 

Motorola 

SN54LS14 

Raytheon 

54LS174 

DM54H22 

Fairchild 

54H22 



Motorola 

SN54LS08 

Raytheon 

54LS14 

Signetics 

54LS174 


Raytheon 

54H22 



Raytheon 

54LS08 

Signetics 

54LS14 

Tl 

SN54LS174 


Signetics 

54H22 



Signetics 

54LS08 

Tl 

SN54LS14 

DM54LS175 AMD 

SN54LS175 


Tl 

SN54H22 



Tl 

SN54LS08 

DM54LS15 Fairchild 

54LS15 

Fairchild 

54LS175 

DM54H30 

Fairchild 

54H30 


DM54LS09 

Fairchild 

54LS09 

Motorola 

SN54LS15 

Motorola 

SN54LS175 


Signetics 

54H30 



Motorola 

SN54LS09 

Raytheon 

54LS15 

Raytheon 

54LS175 


Tl 

SN54H30 



Raytheon 

54LS09 

Signetics 

54LS15 

Signetics 

54LS175 

DM54H40 

Fairchild 

54H40 



Signetics 

54LS09 

Tl 

SN54LS15 

Tl 

SN54LS175 


Raytheon 

54H40 



Tl 

SN54LS09 

DM54LS151 AMD 

SN54LS151 

DM54LS190 AMD 

SN54LS190 


Signetics 

54H40 


DM54LS10 

Fairchild 

54LS10 

Fairchild 

54LS151 

Fairchild 

54LS190 


Tl 

SN54H40 



Motorola 

SN54LS10 

Motorola 

SN54LS151 

Motorola 

SN54LS190 

DM54H50 

Fairchild 

54H50 



Raytheon 

54LS10 

Raytheon 

54LS151 

Raytheon 

54LS190 . 


Signetics 

54H50 



Signetics 

54LS10 

Signetics 

541.S151 

Signetics 

54LS190 


Tl 

SN54H50 



Tl 

SN54LS10 

Tl 

SN54LS151 

Tl 

SN54LS190 

DM54H51 

Fairchild 

54H51 


DM54LS107 Fairchild 

54LS107 

DM54LS153 AMD 

SN54LS153 

DM54LS191 AMD 

SN54LS191 


Signetics 

54H51 



Raytheon 

54LS107 

Fairchild 

54LS153 

Fairchild 

54LS191 


Tl 

SN54H51 



Signetics 

54LS107 

Motorola 

SN54LS153 

Motorola 

SN54LS191 

DM54H52 

Fairchild 

54H52 


DM54LS107A 

Motorola 

SN54LS107 

Raytheon 

54LS153 

Raytheon 

54LS191 


Signetics 

54H52 



Tl 

SN54LS107 

Signetics 

54LS153 

Signetics 

54LS191 


Tl 

SN54H52 


DM54LS109 Fairchild 

54LS109 

Tl 

SN54LS153 

Tl 

SN54LS191 


> Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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1C MASTER 


1 Manufacturer I Reptacmnent 1C Master 

Device 'Source Device Page 

Manufacturer I Replacement 1C Master 

Device ' Source Device Page 

Manufacturer i Replacement 1C Master 

Device ' Source Device Page 

Manufacturer i Replacament 1C Master 

Device ' Source Device Page 

National Semioonriiiotor 

DM54LS30 

Signetics 

54LS30 

DM54LS83A Tl 

SN54LS83A 

DM5407 

Tl 

SN5407 

(cont’d) 



Tl 

SN54LS30 

DM54LS85 

Fairchild 

54LS85 


DM5408 

Fairchild 

5408 


DM54LS32 

Fairchild 

54LS32 


Motorola 

SN54LS85 



Motorola 

MC5408 




Motorola 

SN54LS32 


Raytheon 

54LS85 



Signetics 

5408 

DM54LS192 AMD 

SN54LS192 


Raytheon 

54LS32 


Signetics 

64LS85 



Tl 

SN5408 

Fairchild 

54LS192 


Signetics 

54LS32 


Tl 

SN54LS85 


DM5409 

Fairchild 

5409 

Motorola 

SN54LS192 


Tl 

SN54LS32 

DM54LS93 

Fairchild 

54LS93 



Motorola 

MC5409 

Raytheon 

54LS192 

DM54LS352 Fairchild 

54LS352 


Motorola 

SN54LS93 



Signetics 

5409 

Signetics 

54LS192 


Motorola 

SN54LS352 


Raytheon 

54LS93 



Tl 

SN5409 

Tt 

SN54LS192 


Tl 

SN54LS352 


Signetics 

54LS93 


DM5410 

Fairchild 

5410 

DM54LS193 AMD 

SN54LS193 

DM54LS353 

Fairchild 

54LS353 


Tl 

SN54LS93 



Motorola 

MC5410 

Fairchild 

54LS193 


Motorola 

SN54LS353 

DM54L187 

Intersil 

IM5603 



Signetics 

5410 

Motorola 

SN54LS193 


Tl 

SN54LS353 

DM54L89 

MMI 

L5560 



Tl 

SN5410 

Raytheon 

54LS193 

DM54LS37 

Fairchild 

54LS37 


Tl 

SN54S287 

1708 

DM54107 

Fairchild 

54107 

Signetics 

54LS193 


Motorola 

SN54LS37 

DM54SL136 Motorola 

SN54SL136 


Motorola 

MC54107 

Tl 

SN54LS193 


Raytheon 

54LS37 

DM54SL170 Motorola 

SN54SL170 


Signetics 

54107 

DM54LS106 Fairchild 

541_S136 



54LS37 

DM54S1S8 

AMD 

AM27S18 



Ti 

SU54107 

Motorola 

SN54LS196 


tC 

SN54LS37 


MMI 

53S080 

1453 

DM54109 

Signetics 

54109 

Raytheon 

54LS196 

DM54LS38 

Fairchild 

54LS38 

DM54S200 

Fairchild 

93421 

1252 


Tl 

SN54109 

Tl 

SN54LS196 


Motorola 

SN54LS38 

DM54S206 

Fairchild 

93411 


DM5411 

Fairchild 

5411 

DM54LS197 Fairchild 

54LS197 


Raytheon 

54LS38 

DM54S22 

Fairchild 

54S22 



Signetics 

5411 

Motorola 

SN54LS197 


Signetics 

54LS38 


Signetics 

54S22 



Tl 

SN5411 

Raytheon 

54LS197 


Tl 

SN54LS33 


Ti 

SN54S22 


DM54121 

Fairchild 

54121 

Tl 

SN54LS197' 

DM54LS395 Fairchild 

54LS395 

DM54S287 

AMD 

AM27S21 



Motorola 

MC54121 

DM54LS20 Fairchild 

54LS20 


Raytheon 

54LS395 


FairchUd 

93427 

1258 


Signetics 

54121, 

Motorola 

SN54LS20 


Signetics 

54LS395 


MMI 

53S141 

1453 


Tl 

SN54121 

Raytheon 

54LS20 


Tl 

SN54LS395 


Raytheon 

29661 

1664 

DM54123 

AMD 

SN54123 

3inngt|cs 

54LS20 

DM54LS40 

Fairchild 

54LS40 

nM54S288 

AMD 

AM27S19 



Fsirchild 

54123 

tC 

SN54LS20 


Motorola 

SN54LS40 


MMI 

53S061 

1453 


Motorola 

MC54123 

DM54LS21 Fairchild 

54LS21 


Raytheon 

54LS40 

DM54S387 

AMD 

AM27S20 



Signetics 

54123 

Motorola 

SN54LS21 


Signetics 

54LS40 


FairchHd 

93417 

1258 


Tl 

SN54123 

Raytheon 

54LS21 


Tl 

SN54LS40 


MMI 

53S140 

1453 

DM54125 

Fairchild 

54125 

Signetics 

54LS21 

DM54LS42 

Fairchild 

54LS42 



5300-1 

1449 


Signetics 

54125 

Tl 

SN54LS21 


Motorola 

SN54LS42 


Raytheon 

29660 

1664 


Tl 

SN54125 

DM54LS22 Fairchild 

54LS22 


Raytheon 

54LS42 


Tl 

SN54S387 

1708 

DM54126 

Fairchild 

54126 

Motorola 

SN54LS22 


Signetics 

54LS42 

DM54S470 

MMI 

5306-1 

1449 


Signetics 

54126 

Raytheon 

54LS22 


Tl 

SN54LS42 


Raytheon 

29600 

1652 


Tl 

SN54126 

Signetics 

54LS22 

DM54LS49 

Motorola 

SN54LS49 

DM54S471 

MMI 

5309-1 

1449 

DM5413 

Fairchild 

5413 

Tl 

SN54LS22 

DM54LS51 

Fairchild 

54LS51 


Raytheon 

29601 

1652 


Motorola 

MC5413 

DM54LS221 Raytheon 

54LS221 


Motorola 

SN54LS51 

DM54 S472 

MMI 

5349-1 

1449 


Signetics 

5413 

Signetics 

54LS221 


Raytheon 

54LS51 


Raytheon 

29621 

1656 


Tl 

SN5413 

Tl 

SN54LS221 


Signetics 

54LS51 

DM54S473 

MMI 

5348-1 

1449 

DM54132 

Fairchild 

54132 

DM54LS247 Fairchild 

54LS247 


tl 

SN54LS51 


Raytheon 

29620 

1656 


Motorola 

MC54132 

Motorola 

SN54LS247 

DM54LS54 

Fairchild 

54LS54 

DM54S570 

Fairchild 

93436 

1260 


Signetics 

54132 

Tl 

SN54LS247 

“ • 

Motorola 

SN54LS54 


MMI 

5305-1 

1449 


Tl 

SN54132 

DM54LS248 Fairchild 

54LS248 


Raytheon 

54LS54 


Raytheon 

29610 

1654 

♦DM54136 

Raytheon 

54136 

Motorola 

SN54LS248 


Signetics 

54LS54 

DM54S571 

Fairchild 

93446 

1260 

DM5414 

Fairchild 

5414 

Tl 

SN54LS248 


T! 

SN54LS54 


MMI 

5306-1 

1449 


Motorola 

MC54t4 

DM54LS249 Fairchild 

54LS249 

DM54LS55 

Fairchild 

54LS55 


Raytheon 

29611 

1654 


Signetics 

5414 

Motorola 

SN54LS249 


Motorola 

SN54LS55 

DM54S572 

Fairchild 

93452 

1264 


Tl 

SN6414 

Tl 

SN54LS249 


Raytheon 

54LS55 


MMI 

5352-1 

1449 

DM54141 

Motorola 

MC54141 

OM54LS253 AMD 

SN54LS253 


Signetics 

54LS55 


Raytheon 

29640 



Tl 

SN54141 

Fairchild 

54LS263 


Ti 

SN54LS55 

DM54S573 

Fairchild 

93453 

1264 

DM54145 

Fairchild 

54145 

Motorola 

SNI54LS253 

DM54LS670 Fairchild 

54LS670 


MMI 

5353-1 

1449 


Motorola 

MC54145 

Raytheon 

54LS253 


Motorola 

SN54LS670 


Raytheon 

29641 



Signetics 

54145 

Signetics 

54LS253 


Raytheon 

54LS670 

DM5400 

Fairchild 

5400 



Tl 

SN54145 

Tl 

SN54LS253 


Signetics 

54LS670 


Motorola 

MC5400 


DM54147 

Signetics 

54147 

DM54LS257 Fairchild 

54LS257 


Tl 

SN54LS670 


Signetics 

5400 



Tl 

SN54147 

Motorola 

SN54LS257 

DM54LS73 

Fairchild 

54LS73 


Tl 

SN5400 


DM54148 

Fairchild 

9318 

Raytheon 

54LS257 


Motorola 

SN54LS73 

DM5401 

FaircNId 

5401 



Signetics 

54148 

Signetics 

54LS257 


Raytheon 

54LS73 


Motorola 

MC5401 



Tl 

SN54148 

Tl 

SN54LS257 


Signetics 

54LS73 


Signetics 

5401 


♦DM5415 

Raytheon 

5415 

DM54LS26 Fairchild 

54LS26 

DM54LS73A Tl 

SN54LS73 


Tl 

SN5401 


DM54150 

Fairchild 

54150 

Motorola 

SN54LS26 

DMb4LS/4 

Fairchild 

54LS74 

DM5402 

Fairchild 

5402 



Motorola 

MC54150 

Raytheon 

54LS26 


Raytheon 

54LS74 


Motorola 

MC5402 



Signetics 

54150 

Signetics 

54LS26 


Signetics 

54LS74 


Signetics 

5402 



Tl 

SN54150 

Tl 

SN54LS26 

DM54LS74A Motorola 

SN54LS74 


Tl 

SN5402 


DM54151 

Fairchild 

54151 

DM54LS27 Fairchild 

54LS27 


Tl 

SN54LS74 

DM5403 

Fairchild 

5403 



Motorola 

MC54151 

Motorola 

SN54LS27 

OM54LS75 

Motorola 

SN54LS75 


Motorola 

MC5403 



Signetics 

54151 

Raytheon 

54LS27 


Raytheon 

54LS75 


Signetics 

5403 



Tl 

SN54151 

Signetics 

54LS27 


Signetics 

54LS75 


Tl 

SN5403 


♦DM54152 

Raytheon 

54152 

Tl 

SN54LS27 


Tl 

SN54LS75 

DM5404 

Fairchild 

5404 


DM54153 

AMD 

SN54153 

DM54LS279 Fairchild 

54LS279 

DM54LS76 

Fairchild 

74LS76 


Motorola 

MC5404 



FairrJiilrf 

5^153 

Motorola 

SN54LS279 


Motorola 

SN54LS76A 


Signetics 

5404 



Motorola 

MC541S3 

Raytheon 

74LS279 


Raytheon 

54LS76 


Tl 

SN5404 



Signetics 

54153 

Signetics 

54LS279 


Signetics 

54LS76 

DM5405 

Fairchild 

5405 



Tl 

SN54153 

Tl 

SN54LS279 


Tl 

SN54LS76 


Motorola 

MC5405 


DM54154 

AMD 

SN54154 

DM54LS283 Fairchild 

54LS283 

DM54LS77 

Motorola 

SN74LS77 


Signetics 

5405 



Fairchild 

54154 

Motorola 

SN54LS283 

DM54LS78 

Fairchild 

54LS78 


T! 

SN5405 



Motorola 

MC54154 

Raytheon 

54LS283 


Motorola 

SN54LS78A 

DM5406 

Fairchild 

5406 



Signetics 

54154 

Tl 

SN54LS2&3 


Raytheon 

54LS78 


Motorola 

MC5406 



Tl 

SN54154 

DM54LS290 Motorola 

SN54LS290 


Signetics 

54LS78 


Signetics 

5406 


DM54155 

Fairchild 

54155 

DM54LS293 Motorola 

SN54LS293 


Tl 

SN54LS78 


Tl 

SN5406 



Motorola 

MC54155 



L/iVfOHi.000/^ 

rail w Hiu 

0‘ll-OOJ 

uiMoeur 

Faircniio 

b4ur 



Signetics 

54155 

Motorola 

SN54LS30 


Motorola 

SN54LS83 


Motorola 

MC5407 



Tl 

SN54155 

Raytheon 

54LS30 


Raytheon 

54LS83A 


Signetics 

5407 


DM54156 

Fairchild 

54156 


♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

1 Replacement K Maater 

1 Source Device Page 

Manufaciirer 

Device 

1 Replacenient 1C Master 

1 Source Device Page 

Manufacturer 

Device 

1 Repiacement 

Isource Device 

1C Master 
Page 

Manufacturer 1 Replaceinent 1C Master 

Device 'Source Device Page 

National Semiconductor 

DM54182 

Motorola 

MC54182 

DM5440 

Fairchild 

5440 


DM5489 

Tl 

SN5489 

(cont’d) 




Signetics 

54182 


Motorola 

MC5440 


DM5490 

Fairchild 

5490 




Tl 

SN54182 


Signetics 

5440 



Motorola 

MC5490 




DM54184 

Tl 

SN54184 


Tl 

SN5440 



Signetics 

5490 

DM54156 

Motorola 

MC54156 

DM54185 

Tl 

SN54185 

DM5441 

Fairchild 

5441 



Tl 

SN5490 



54156 

♦DM54187 

Intersil 

IM5603 

DM5442 

Fairchild 

5442 




SN5490A 


Tt” 

SN54156 


MMI 

5200-1 1466 


Motorola 

MC5442 


DM5491 

Fairchild 

5491 

DM54157 

AMD 

SN54157 


National 

DM54S187 


Raytheon 

5442 



Motorola 

MC5491 


Fairchild 

54157 


Tl 

SN54187 


Signetics 

5442 



Signetics 

5491 


Motorola 

MC54157 

DM54190 

Fairchild 

54190 


Tl • 

SN5442 



Tl 

SN5491 


Raytheon 

54157 


Motorola 

MC54190 

DM5445 

Fairchild 

5445 




SN5491A 


Signetics 

54157 


Signetics 

54190 


Motorola 

MC5445 


DM5492 

Fairchild 

5492 


Tl’ 

SN54157 


Tl 

SN54190 


Signetics 

5445 



Motorola 

MC5492 

DM5416 

Fairchild 

5416 

DM54191 

Fairchild 

54191 


Tl 

SN5445 



Signetics 

5492 


Motorola 

MC5416 


Motorola 

MC5419T 

DM5446 

Fairchild 

5446 



Tl 

SN5492 


Signetics 

5416 


Signetics 

54191 


Motorola 

MC5446 




SN5492A 


Tl 

SN5416 


Tl 

SN54191 


Signetics 

5446 


DM5493 

Fairchild 

5493 

DM54160 

AMD 

SN54160 

DM54192 

AMD 

SN54192 


Tl 

SN5446 



Motorola 

MC5493 


Fairchild 

54160 


Fairchild 

54192 

DM5447 

Fairchild 

5447 



Signetics 

5493 


Motorola 

MC54160 


Motorola 

MC54192 


Motorola 

MC5447 



Tl 

SN5493 


Signetics 

54160 


Signetics 

54192 


Signetics 

5447 




SN5493A 


Tl 

SN54160 


Tl 

SN54192 


Tl 

SN5447 


DM5495 

Fairchild 

5495 

DM54161 

AMD 

SN54161 

DM54193 

AMD 

SN54193 

DM5448 

Fairchild 

5448 



Motorola 

MC5495 


Fairchild 

54161 


Fairchild 

54193 


Motorola 

MC5448 



Signetics 

5495 


Motorola 

MC54161 


Motorola 

MC54193 


Signetics 

5448 



Tl 

SN5495 


Signetics 

54161 


Signetics 

54193 


Tl 

SN5448 


DM5496 

Fairchild 

5496 


Tl 

SN54161 


Tl 

SN54193 

DM5450 

Fairchild 

5450 



Motorola 

MC5496 

DM54162 

AMD 

SN54162 

DM54194 

AMD 

SN54194 


Motorola 

MC5450 



Signetics 

5496 


Fairchild 

54162 


Fairchild 

54194 


Signetics 

5450 



Tl ' 

SN5496 


Motorola 

MC54162 


Motorola 

MC54194 


Tl 

SN5450 


DM7093 

Tl 

SN54125 


Signetics 

54162 


Signetics 

54194 

DM5451 

Fairchild 

5451 


DM7094 

Tl 

SN54126 


Tl 

SN54162 


Tl 

SN54194 


Motorola 

MC5451 


DM7095 

Tl ■ 

SN54365 

DM54163 

AMD 

SN54163 

DM54195 

AMD 

SN54195 


Signetics 

5451 


DM7096 

Tl 

SN54366 


Fairchild 

54163 


Fairchild 

54195 


Tl 

SN5451 


DM7097 

Tl 

SN54367 


Motorola 

MC54163 


Motorola 

MC54195 

DM5453 

Fairchild 

5453 


DM7098 

Tl 

SN54368 


Signetics 

54163 


Signetics 

54195 


Motorola 

MC5453 


DM71 LS95 

AMD 

DM71 LS95 


Tl 

SN54163 


Tl 

SN54195 


Signetics 

5453 


DM71 LS96 

AMD 

DM71 LS96 

DM54164 

AMD 

SN54164 

DM54196 

Fairchild 

54196 


Tl 

SN5453 


DM71 LS97 

AMD 

DM71 LS97 


Fairchild 

54164 


Motorola 

MC54196 

DM5454 

Fairchild 

5454 


DM71 LS98 

AMD 

DM71 LS98 


Signetics 

54164 


Signetics 

54196 


Motorola 

MC5454 


DM71 L22 

Tl 

SN54L157 


Tl 

SN54164 


Tl 

SN54196 


Signetics 

5454 


DM71 S60 

Fairchild 

93S43 

DM54165 

Fairchild 

54165 

DM54197 

Fairchild 

54197 


Tl , 

SN5454 


DM7121 

Tl 

SN54251 


Motorola 

MC54165 


Motorola 

MC54197 

DM5460 

Fairchild 

5460 


DM7123 

Tl 

SN54S257 


Signetics 

54165 


Signetics 

54197 


Motorola 

MC5460 


DM7213 

Tl 

SN54154 


Tl 

SN54i65 


Tl 

SN54197 


Signetics 

5460 


DM7214 

Tl 

SN54LS253 

DM54166 

Fairchild 

54166 

DM54198 

Fairchild 

54198 


Tl 

SN5460 


DM7280 

Tl 

SN54176 


Signetics 

54166 


Signetics 

54198 

DM5470 

Fairchild 

5470 


DM7281 

Tl 

SN54177 


Tl 

SN54166 


Tl 

SN54198 


Motorola 

MC5470 


DM7283 

Tl 

SN54836 

DM5417 

Fairchild 

5417 

DM54199 

Fairchild 

54199 


Tl 

SN5470 


DM7290 

Tl 

SN54196 


Motorola 

MC5417 


Signetics 

54199 

DM5472 

Fairchild 

5472 


DM7291 

Tl 

SN54197 


Signetics 

5417 


Tl 

SN54199 


Motorola 

MC5472 


DM74H00 

Fairchild 

74H00 


Tl 

SN5417 

DM5420 

Fairchild 

5420 


Signetics 

5472 



NEC America jrPB74H00 

♦DM54170 

Fairchild 

54170 


Motorola 

MC5420 , 


Tl 

SN5472 



Raytheon 

74H00 


Signetics 

54170 


Signetics 

5420 

DM5473 

Fairchild 

5473 



Signetics 

74H00 


Tl 

SN54170 


Tl 

SN5420 


Motorola 

MC5473 



Tl 

SN74HOO 

DM54173 

Fairchild 

54173 

♦DM54200 

MMI 

5531 


Signetics 

5473 


DM74H01 

Fairchild 

74H01 


Tl 

SN54173 


Raytheon 

RM5340 


Tl 

SN5473 



NEC America ;xPB74H01 

DM54174 

AMD 

SN74174 


Tl 

SN54S201 

DM5474 

Fairchild 

5474 



Raytheon 

74H01 


Fairchild 

54174 

DM5423 

Fairchild 

5423 


Motorola 

MC5474 



Signetics 

74H01 


Motorola 

MC54174 


Motorola 

MC5423 


Signetics 

5474 



Ti 

SN74H01 


Signetics 

54174 


Tl 

SN5423 


Tl 

SN5474 


DM74H04 

Fairchild 

74H04 


Tl 

SN54174 

DM5425 

Fairchild 

5425 

DM5475 

Fairchild 

5475 



NEC America nPB74H04 

DM54175 

AMD 

SN54175 


Motorola 

MC5425 


Motorola 

MC5475 



Raytheon 

74H04 


Fairchild 

54175 


Tl 

SN5425 


Signetics 

5475 



Signetics 

74H04 


Motorola 

MC54175 

DM5426 

Fairchild 

5426 


Tl 

SN5475 



Tl 

SN74H04 


Signetics 

54175 


Motorola 

MC5426 

DM5476 

Fairchild 

5476 


DM74H05 

Fairchild 

74H05 


Tl 

SN54175 


Signetics 

5426 


Motorola 

MC5476 



Raytheon 

74H05 

DM54176 

Fairchild 

54176 


Tl 

SN5426 


Signetics 

5476 



Signetics 

74H05 


Motorola 

MC54176 

DM5427 

Fairchild 

5427 


Tl 

SN5476 



Tl 

SN74H05 


Signetics 

54176 


Motorola 

MC5427 

DM5485 

Farchild 

5485 


DM74H08 

Fairchild 

74H08 


Tl 

SN54176 


Tl 

SN5427 


Motorola 

MC5485 



Signetics 

74H08 

DM54177 

Fairchild 

54177 

DM5430 

Fairchild 

5430 


Signetics 

5485 


DM74H10 

Fairchild 

74H10 


Motorola 

MC54177 


Motorola 

MC5430 


Tl 

SN5485 



NEC America fiPB74H10 


Signetics 

54177 


Signetics 

5430 

DM5486 

Fairchild 

5486 



Ftaytheon 

74H10 


Tl 

SN54177 


Tl 

SN5430 


Motorola 

MC5486 



Signetics 

74H10 

DM54180 

Fairchild 

54180 

DM5432 

Fairchild 

5432 


Signetics 

5486 



Tl 

SN74H10 


Motorola 

MC54180 


Signetics 

5432 


Tl 

SN5486 


DM74H103 

Fairchild 

74H103 


Signetics 

54180 


Tl 

SN5432 

DM5488 

Intersil 

IM5600 



Signetics 

74H103 


Tl 

SN54180 

DM5437 

Fairchild 

5437 


MMI 

5230-1 

1466 


Tl 

SN74H103 

DM54181 

AMD 

SN54181 


Motorola 

MC5437 


Tl 

.SN5488 


DM74H106 

Fairchild 

74H106 


FaircWld 

54181 . 


Signetics . 

5437 



SN5488A 



Signetics 

74H106 


Motorola 

MC54181 


Tl 

SN5437 

DM5489 

AMD 

SN5489 



Tl 

SN74H106 


Signetics 

54181 

DM5438 

Fairchild 

5438 



31013 


DM74H108 

Fairchild 

74H108 


Tl 

SN54181 


Motorola 

MC5438 



5889 



Signetics 

74H108 

DM54182 

AMD 

SN54182 


Signetics 

5438 


Fairchild 

5489 



Tl 

SN74H108 


Fairchild 

54182 


Tl 

SN5438 


MMI 

5560 


DM74H11 

Fairchild 

74H11 


♦ Discontinued 
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Performance details often differ, so compare the specifications considering your requirements. 
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1C Master 
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Natinnai Ramirtnnrliirtnr 

DM74LS02 

Raytheon 

74LS02 

DM74LS12 Signetics 

74LS12 

DM74LS155 V 

SN74LS155 

(cont’d) 




Signetics 

74LS02 

Tl 

SN74LS12 

DM74LS156 Fairchild 

74 LSI 56 




Tl 

SN74LS02 

DM74LS122 Raytheon 

74LS122 

Hitachi 

HD74LS156 




DM74LS03 

Fairchild 

74LS03 

Tl 

SN74LS122 

Motorola 

SN74LS156 

DM74H11 

Raytheon 

74H11 


Hitachi 

HD74LS03 

DM74LS123 AMD 

SN74LS123 

Raytheon 

74LS156 



74HT1 


Motorola 

SN74LS03 

Hitachi 

HD74LS123 

Signetics 

74LS156 


Tl 

SN74H11 


NEC America 

,tPB74t,S03 


74LS123 

T! 

SN74LS156 

DM74H20 


74H2Q 


Raytheon 

74LS03 

Tl 

SN74LS123 

DM74LS157 AMD 

SN'74LS157 


NEC America uPB74H20 


Signetics 

74LS03 

DM74LS125 Fairchild 

74LS125 

Fairchild 

74LS157 



74H20 


Ti 

SN74LS03 

Raytheon 

74LS125 

Motorola 

SN74LS157 



74H20 

DM74LS04 

Fairchild 

74LS04 

Signetics 

74LS125 

NEC America ;rPB74LS157 


Tl 

SN74H20 


Hitachi 

HD74LS04 

Tl 

SN74LS125A 

Raytheon 

74LS157 

DM74H21 

Fairchild 

74H21 


Motorola 

SN74LS04 

DM74LS126 Fairchild 

74LS126 

Signetics 

74LS157 


Signetics 

74H21 


NEC America 

pPB74LS04 

Motorola 

SN74LS126 

Tl 

SN74LS157 


Tl 

SN74H21 


Raytheon 

74LS04 

Raytheon 

74 LSI 26 

DM74LS158 AMD 

SN74LS158 

DM74H22 

Fairchild 

74H22 


Signetics 

74LS04 

Signetics 

74LS126 

Fairchild 

74LS158 





T( 

SN74LS0'? 


Ct^74LS12CA 

r litaiCMi 

nu7’4Lo136 



74H22 

DM74LS05 

Fairchild 

74LS05 

DM74LS13 Fairchild 

74LS13 

Motorola 

SN74LS158 


Tl” 

SN74H22 


Hitachi 

HD74LS05 

Hitachi 

HD74LS13 

Raytheon 

74LS158 

DM74H30 

Fairchild 

74H30 


Motorola 

SN74LS05 

Motorola 

SN74LS13 

Signetics 

74LS158 


NEC America 

HPB74H30 


NEC America 

pPB74LS05 

Raytheon 

74LS13 

Tl 

SN74LS158 


Signetics 

74H30 


Raytheon 

74LS05 

Signetics 

74LS13 

OM74LS160 AMD 

SN74LS160 


Tl 

SN74H30 


Signetics 

74LS05 

Tl 

SN74LS13 

Fairchild 

74LS160 

DM74H40 

Fairchild 

74H40 


Tl 

SN74LS05 

DM74LS132 Fairchild 

74LS132 

Hitachi 

HD74LS160A 



DM74LS08 

Fairchild 

74LS08 

Hitachi 

HD74LS132 

Motorola 

SN74LS160A 


Raytheon 

74H40 


Hitachi 

HD74LS08 

Motorola 

SN74LS132 

Raytheon 

74LS160 


Signetics 

74H40 


Motorola 

SN74LS08 

Raytheon 

74LS132 

Signetics 

74LS160A 


Tl 

SN'74H40 


NFC America 

^PB74LS08 

Si*^n6tics 

74LS132 

Tl 

SNi74LSl60A 

DM74H50 

Fairchild 

74H50 


Raytheon 

74LS08 

Tl 

SN74LS132 

DM74LS161 AMD 

SN74LS161 


Signetics 

74H50 


Signetics 

74LS08 

DM74LS136 Fairchild 

74LS136 

Fairchild 

74LS161 


Tl” 

SN74H50 


Tl 

SN74LS08 

Hitachi 

HD74LS136 

Hitachi 

HD74LS161A 

DM74H51 

Fairchild 

74H51 

DM74LS09 

Fairchild 

74LS09 

Motorola 

SN74LS136 

Motorola 

SN74LS161A 


NEC America uPB74H51 


Hitachi 

HD74LS09 

Raytheon 

74LS136 

NEC America 

pPB74LS161 


Signetics 

74H51 


Motorola 

SN74LS09 

Signetics 

74LS136 

Raytheon 

74LS161 


T! 

SN74H51 


Raytheon 

74LS09 

Tl 

SN74LS136 

Signetics 

74LS161A 

DM74H52 

Fairchild 

74H52 


Signetics 

74LS09 

DM74LS138 AMD 

SN74LS138 

Ti 

SN74LS161A 


Signetics 

74H52 


Tl 

SN74LS09 

Fairchild 

74LS138 

DM74LS162 AMD 

SN74LS162 


Tl 

SN74H52 

DM74LS10 

Fairchild 

74LS10 

Hitachi 

HD74LS138 

Fairchild 

74LS162 

DM74H53 

Fairchild 

74H53 


Hitachi 

HD74LS10 

Motorola 

SN74LS138 

Hitachi 

HD74LS162A 


Signetics 

74H53 


Motorola 

SN74LS10 

NEC America pPB74LSl38 

Motorola 

SN74LS162A 


Tl 

SN74H53 


NEC America pPB74LS10 

Raytheon 

74LS138 

Raytheon 

74LS162 

DM74H54 

Fairchild 

74H54 


Raytheon 

74LS10 

Signetics 

74LS138 

Signetics 

74LS162A 


Signetics 

74H54 


Signetics 

74LS10 

Tl 

SN74LS138 

T! 

SN74LS162A 


Tl 

SN74H54 


Tl 

SN74LS10 

DM74LS139 AMD 

SN74LS139 

DM74LS163 AMD 

SN74LS163 

OM74H55 

Fairchild 

74H55 

DM74LS107 Fairchild 

74LS107 

Fairchild 

74LS139 

Fairchild 

74LS163 


Signetics 

74H55 


Hitachi 

HD74LS107 

Hitachi 

HD74LS139 

Hitachi 

HD74LS163A 


Tl 

SN74H55 


Motorola 

SN74LS107A 

Motorola 

SN74LS139 

Motorola 

SN74LS163A 

DM74H60 

Fairchild 

74H60 


Raytheon 

74LS107 

NEC America 

^PB74LSl 33 

Raytheon 

74LS163 


Signetics 

74H60 


Signetics 

74LS107 

Raytheon 

74LS139 

Signetics 

74LS163A 


Tl 

SN74H60 


Tl 

SN74LS107 

Signetics 

74LS139 

Ti 

SN74LS163A 

DM74H62 

Fairchild 

74H62 

OM74LS109 Fairchild 

74LS109 

Tl 

SN74LS139 

DM74LS164 AMD 

SN74LS164 


Signetics 

74H62 


Motorola 

SN74LS109A 

DM74LS14 Fairchild 

74LS14 

Fairchild 

74LS164 


Tl 

SN74H62 


NEC America pPB74LS109 

Hitachi 

HD74LS14 

Hitachi 

HD74LS164 

DM74H71 

Fairchild 

74H71 


Raytheon 

74I.S109 

Motorola 

3N74LS14 

Moioroia 

SN74LS164A 


Signetics 

74H71 


Signetics 

74LS109 

Raytheon 

74LS14 

NEC America 

p,PB74LS164 


Tl 

SN74H71 


Tl 

SN74LS109A 

Signetics 

74LS14 

Raytheon 

74LS164 

DM74H72 

Fairchild 

74H72 

DM74LS1 1 

Fairchild 

74LS11 

Tl 

SN74LS14 

Signetics 

74LS164 


Signetics 

74H72 


Hitachi 

HD74LS11 

DM74LS15 Fairchild 

74LS15 

Tl 

SN74LS164A 


Tl 

SN74H72 


Motorola 

SN74LS11 

Hitachi 

HD74LS15 

DM74LS168 AMD 

SN74LS168 

DM74H73 

Fairchild 

74H73 


NEC America nPB74LS11 

Motorola 

SN74LS15 

Fairchild 

74LS168 


Signetics 

74H73 


Raytheon 

74LS11 

Raytheon 

74LS15 

Tl 

SN74LS168 


Tl 

SN74H73 


Signetics 

74LS11 

Signetics 

74LS15 

DM74LS169 AMD 

SN74LS169 

DM74H74 

Fairchild 

74H74 


Tl 

SN74LS11 

Tl 

SN74LS15 

Fairchild 

74LS169 


Raytheon 

74H74 

DM74LS112 Fairchild 

74LS112 

DM74LS151 AMD 

SN74LS151 

Tl 

SN74LS169 


Signetics 

74H74 


Hitachi 

HD74LS112 

Fairchild 

74LS151 

DM74LS170 AMD 

SN74LS170 


Tl 

SN74H74 


Motorola 

SN74LS112A 

Hitachi 

HD74LSl5lA 

Fairchild 

74LS170 

DM74H76 

Fairchild 

74H76 


NEC America mPB74LS112 

Motorola 

SN74LS151 

Motorola 

SN74LS170 


Signetics 

74H76 


Raytheon 

74LS112 

NEC America 

mPB74LS151 

Raytheon 

74LS170 


Tl 

SN74H76 


Signetics 

74LS112 

Raytheon 

74LS151 

Signetics 

74LS170 

DM74H78 

Fairchild 

74H78 


Tl 

SN74LS112 

Signetics 

74LS151 

Tl 

SN74LS170 


Tl 

SN74H78 

DM74LS113 Fairchild 

74LS113 

Tl 

SN74LS151 

DM74LS173 Fairchild 

74LS173 

DM74LS00 

Fairchild 

74LS00 


Hitachi 

HD74LS113 

DM74LS153AMD 

SN74LS153 

Signetics 

74LS173 


Hitachi 

HD74LS00 


Motorola 

SN74LS113A 

Fairchild 

741 S1?i3 

Tl 



Motorola 

SN74LSOO 


NEC America ijiPB74LS113 

Hitachi 

HD74LS153 

DM74LS174 AMD 

SN74LS174 


NEC America juPB74LS00 


Raytheon 

74LS113 

Motorola 

SN74LS153 

Fairchild 

74LS174 


Raytheon 

74LS00 


Signetics 

74LS113 

NEC America pPB74LS153 

Hitachi 

HD74LS174 


Signetics 

74LSOO 


Tl 

SN74LS113 

Raytheon 

74LS153 

Motorola 

SN74LS174 


Tl 

SN74LS00 

DM74LS114 Fairchild 

74LS114 

Signetics 

74LS153 

Raytheon 

74LS174 

DM74LS01 

Hitachi 

HD74LS01 


Hitachi 

HD74LS114 

Tl 

SN74LS153 

Signetics 

74LS174 


Raytheon 

74LS01 


Motorola 

SN74LS114A 

DM74LS154 Signetics 

74LS154 

Tl 

SN74LS174 


Signetics 

74LS01 


Raytheon 

74LS114 

DM74LS155 Fairchild 

74LS155 

DM74LS175 AMD 

SN74LS175 


Tl 

SN74LS01 


Signetics 

74LS114 

Hitachi 

HD74LS155 

Fairchild 

74LS175 

DM74LS02 

Fairchild 

74LS02 


Tl 

SN74LS114A 

Motorola 

SN74LS155 

Hitachi 

HD74LS175 


; 

1 ttjt 

uryi/*ti.o le. 

ntiilUli 

nu/‘iLO»<' 

Ntu America 

/j.PB/4Lb165 

Motorola 

SN74LS175 


Motorola 

SN74LS02 


Motorola 

SN74LS12 

Raytheon 

74LS155 

Amtff'ioa 

uP874LS175 


NEC America fiP874LS02 


Raytheon 

74LS12 

1 1 .1 

Signetics 

74LS155 

Raytheon 

7,1. 51 75 


♦ Discontinued 
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fiemieandiictor 

DM74LS253 AMD 

SN74LS253 

DM74LS366’ Raytheon 

74LS366 

DM74LS670 Raytheon 

74LS670 

(cont’d) 


Fairchild 

74LS253 


Signetics 

74LS366A 


Signetics 

74LS670 


Hitachi 

HD74LS253 


Tl 

SN74LS366A 


Tl 

SN74LS670 




COK-J 

DM74LS367 Fairchild 

741 

DM74LS73 


74LS73 

DM74LS175 Signetics 

74LS175 

NEC America /iPB74LS253 

Hitachi 

# HL-OOO/ 

HD74LS367 


r'aircniiQ 

Hitachi 

HD74LS73 

Tl 

SN74LS175 

Raytheon 

74LS253 


Motorola 

SN74LS367A 


Motorola 

SN74LS73 

DM74LS189 MMI 

AM27S03A 

Signetics 

74LS253 


NEC America (jiPB74LS367 


Raytheon 

74LS73 

DM74LS190 AMD 

SN74LS190 

Tl 

SN74LS253 


Raytheon 

74LS367 


Signetics 

74LS73 

Fairchild 

74LS190 

DM74LS257 AMD 

SN74LS257 


Signetics 

74LS367A 


Tl 

SN74LS73 

Motorold 

SN74LS190 

Fairchild 

74LS257 


Tl 

SN74LS367A 

DM74LS74 

Fairchild 

74LS74 

Rdythdon 

74LS190 

Hitachi 

HD74LS257 

DM74LS368 Fairchild 

74LS368 


Hitachi 

HD74LS74A 

SiQnotics 

74LS190 

Motorola 

SN74LS257A 


Hitachi 

HD74LS368 


Motorola 

SN74LS74 

Tl 

SN74LS190 

NEC America p.PB74LS257 


Motorola 

SN74LS368A 


NEC America /aPB74LS74 

DM74LS191 AMD 

SN74LS191 

Raytheon 

74LS257 


NEC America tiPB74LS368 


Raytheon 

74LS74 

Fairchild 

74LS191 

Signetics 

74LS257 


Raytheon 

74LS368 


Signetics 

74LS74 

Motorola 

SN74LS191 

Tl 

SN74LS257A 


Signetics 

74LS368A 


Tl 

SN74LS74 

Raytheon 

74LS191 

DM74LS258 AMD 

SN74LS258 


Tl 

SN74LS368A 

DM74LS75 

Fairchild 

74LS75 

Signetics 

74LS191 

Fairchild 

74LS258 

DM74LS37 

Fairchild 

74LS37 


Motorola 

SN74LS75 

Tl 

SN74LS191 

Motorola 

SN74LS258A 


Hitachi 

HD74LS37 


Raytheon 

74LS75 

DM74LS192 AMD 

SN74LS192 

NEC America (aPB74LS258 


Motorola 

SN74LS37 


Signetics 

74LS75 

Fairchild 

74LS192 

Raytheon 

74LS258 


NEC America jiPB74LS37 


Tl 

SN74LS75 

Motorola 

SN74LS192 

Signetics 

74LS258 


Raytheon 

74LS37 

DM74LS76 

Hitachi 

HD74LS76 

NEC America uPB74LS192 

Tl 

SN74LS258A 


Signetics 

74LS37 


Motorola 

SN74LS76A 

Raytheon 

74LS192 

DM74LS26 Fairchild 

74LS26 


Tl 

SN74LS37 


Raytheon 

74LS76 

Signetics 

74LS192 

Hitachi 

HD74LS26 

DM74LS38 

Fairchild 

74LS38 


Signetics 

74LS76 

Tl 

SN74LS192 

Motorola 

SN74LS26 


Hitachi 

HD74LS38 


Tl 

SN74LS76 

DM74LSt93 AMD 

SN74LS193 

Raytheon 

74LS26 


Motorola 

SN74LS38 

DM74LS77 

Fairchild 

74LS77 

Fairchild 

74LS193 

Signetics 

74LS26 


NEC America nPB74LS38 


Raytheon 

54LS77 

Motorola 

SN74LS193 

Tl 

SN74LS26 


Raytheon 

74LS38 

DM74LS78 

Fairchild 

74LS78 

NEC America uPB74LS193. 

DM74LS27 Fairchild 

74LS27 


Signetics 

74LS38 


Hitachi 

HD74LS78 

Raytheon 

74LS193 

Hitachi 

HD74LS27 


Tl' 

SN74LS38 


Motorola 

SN74LS78A 

Signetics 

74LS193 

Motorola 

SN74LS27 

DM74LS386 Fairchild 

74LS386 


Raytheon , 

• 74LS78 

Tl 

SN74LS193 

NEC America (iPB74LS27 


Hitachi 

HD74LS386 


Signetics 

74LS78 

DM74LS196 Fairchild 

74LS196 

Raytheon 

74LS27 


Motorola 

SN74LS386 


Tl 

SN74LS78 

Motorola 

SN74LS196 

Signetics 

74LS27 


Raytheon 

74LS386 

DM74LS83A Fairchild 

74LS83 

Raytheon 

74LS196 

Tl 

SN74LS27 


Signetics 

74LS386 


Hitachi 

HD74LS83A 

Signetics 

74LS196 

DM74LS279 Fairchild 

74LS279 


Tl 

SN74LS386 


Motorola 

SN74LS83’ 

Tl 

SN74LS196 

Motorola 

SN74LS279 

I DM74LS395 Fairchild 

74LS395 


Raytheon 

74LS83A 

DM74LS197 Fairchild 

74LS197 

NEC America ;iPB74LS279 


Raytheon 

74LS395 


Signetics 

74LS83 

Motorola 

SN74LS197 

Raytheon 

74LS279 


Signetics 

74LS395 


Tl 

SN74LS83A 

Raytheon 

74LS197 

Signetics 

74LS279 


Tl 

SN74LS395 

DM74LS85 

Fairchild 

74LS85 

Signetics 

74LS197 

Tl 

SN74LS279 

DM74LS40 

Fairchild 

74LS40 


Motorola 

SN74LS85 

Tl 

SN74LS197 

DM74LS283 Fairchild 

74LS283 


Hitachi 

HD74LS40 


Raytheon 

74LS85 

DM74LS20 Fairchild 

74LS20 

Hitachi 

SN74LS283 


Motorola 

SfJ74LS40 


Signetics 

74LS85 

Hitachi 

HD74LS20 

Motorola 

SN74LS283 


NEC America jiiPB74LS40 


Tl 

SN74LS85 

Motorola 

SN74LS20 

Raytheon 

74LS283 


Raytheon 

74LS40 

DM74LS86 

Hitachi 

HD74LS86 

NEC America iiPB74LS20 

Signetics 

74LS283 


Signetics 

74LS40 

[ DM74LS92 

Hitachi 

HD74LS92 

Raytheon 

74LS20 

Tl 

SN74LS283 


Tl 

SN74LS40 

DM74LS93 

Fairchild 

74LS93 

Signetics 

74LS20 

DM74LS289 MMI 

AM27S02A 

DM74LS42 

Fairchild 

74LS42 


Motorola 

SN74LS93 

Tl 

SN74LS20 

DM74LS290 Fairchild 

74LS290 


Hitachi 

HD74LS42 


Raytheon 

74LS93 

DM74LS21 Hitachi 

HD74LS21 

Motorola 

SN74LS290 


Motorola 

SN74LS42 


Signetics 

74LS93 

Motorola 

SN74LS21 

Signetics 

74LS290 


NEC America |iPB74LS42 


Tl 

SN74LS93 

NEC America iiPB74LS21 

Tl 

SN74LS290 


Raytheon 

74LS42 

DM74L187 

Intersil 

IM5603 

Raytheon 

74LS21 

DM74LS293 Fairchild 

74LS293 


Signetics 

74LS42 

DM74L63 

Tl 

SN54L193 

Signetics 

74LS21 

Motorola 

SN74LS293 


Tl 

SN74LS42 

DM74La9 

MMI 

L6560 

Tl 

SN74LS21 

Signetics 

74LS293 

DM74LS47 

Hitachi 

HD74LS47 

DM74SOO 

Fairchild 

74S00 

DM74LS22 Fairchild 

74LS22 

Tl 

SN74LS293 


Motorola 

SN54LS47 


Hitachi 

HD74S00 

Hitachi 

HD74LS22 

DM74LS30 Fairchild 

74LS30 



SN74LS47 


Mitsubishi 

M5S000 

Motorola 

SN74LS22 

Hitachi 

HD74LS30 

DM74LS48 

Hitachi 

HD74LS48 


Signetics 

74S00 

Raytheon 

74LS22 

Motorola 

SN74LS30 


Motorola 

SN74LS48 


Tl 

SN74S00 

Signetics 

74LS22 

NEC America /iPB74LS30 

DM74LS49 

Hitachi 

HD74LS49 

DM74S02 

Fairchild 

74S02 

Tl 

SN74LS22 

Raytheon 

74LS30 


Motorola 

SN74LS49 


Signetics 

74S02 

DM74k5221 Fairchild 

74LS221 

Signetics 

74LS30 

DM74LS51 

Fairchild 

74LS51 


Tl 

SN74S32 

Motorola 

SN74LS221 

Tl 

SN74LS30 


Hitachi 

HD74LS51 

DM74S03 

Fairchild 

74S03 

Raytheon 

74LS221 

DM74LS32 Fairchild 

74LS32 


Motorola 

SN74LS51 


Hitachi 

HD74S03 

Signetics 

74LS221 

Hitachi 

HD74LS32 


NEC America >iPB74LS51 


Mitsubishi 

M5S003 

Tl 

SN74LS221 

Motorola 

SN74LS32 


Raytheon 

74LS51 


Signetics 

74S03 

DM74LS247 Fairchild 

74LS247 

NEC America pPB74LS32 


Signetics 

74LS51 


Tl 

SN74S03 

Hitachi 

HD74LS247 

Raytheon 

74LS32 


Tl 

SN74LS51 

DM74S04 

Fairchild 

74S04 

Motorola 

SN74LS247 

Signetics 

74LS32 

DM74LS54 

Fairchild 

74LS54 


Hitachi 

HD74S04 

Tl 

SN74LS247 

Tl 

SN74LS32 


Hitachi 

HD74LS54 


Mitsubishi 

M5S004 

DM74LS248 Fairchild 

74LS248 

DM74LS352 Fairchild 

74LS352 


Motorola 

SN74LS54 


Signetics 

74S04 

Hitachi 

HD74LS248 

Motorola 

SN74LS352 


NEC America pPB74LS54 


Tl 

SN74S04 

Motorola 

SN74LS248 

Tl 

SN74LS352 


Flaytheon 

74LS54 

DM74S05 

Fairchild 

74S05 

Tl 

SN74LS248 

DM74LS353 Fairchild 

74LS353 


Signetics 

74LS54 


Hitachi 

HP74S05 

DM74LS249 Fairchild 

74LS249 

Motorola 

DM74LS353 


Tl 

SN74LS54 


Mitsubishi 

M5S005 

Hitachi 

HD74LS249 

Tl 

SN74LS353 

DM74LS55 

Fairchild 

74LS55 


Signetics 

74S05 

Motorola 

SN74LS249 

DM74LS365 Fairchild 

74LS365 


Hitachi 

HD74LS55 


Tl 

SN74S05 

Tl 

SN74LS249 

Motorola 

SN74LS365A 


Motorola 

SN74LS55 

DM74S10 

Fairchild 

74S10 

DM74LS251 AMD 

SN74LS251 

NEC America uPB74LS365 


NEC America fiPB74LS55 


Hitachi 

HD74S10 

Fairchild 

74LS251 

Raytheon 

74LS365 


Raytheon 

74LS55 


Mitsubishi 

M5S010 

Motorola 

SN74LS251 

Signetics 

74LS365A 


Signetics 

74LS55 


Signetics 

74S10 

NEC America mPB74LS251 

Tl 

SN74LS365A 


Tl 

SN74LS55 


Tl 

SN74S10 

Raytheon 

74LS251 

DM74LS366 Fairchild 

74LS366 

DM74LS670AMD 

SN74LS670 

DM74S1 1 

Fairchild 

74S11 

Signetics 

74LS251 

Motorola 

SN74LS366A 


Fairchild 

74LS670 


Hitachi 

HD74S1 1 

Tl 

SN74LS251 

I NEC America fiPB74LS366 


Motorola 

SN74LS670 


Mitsubishi 

M5S01 1 


♦ Discontinued 
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1C MASTER 


Manufacturer i Replacement 
Device ' Source Device 


National Semiconductor 
(cont’d) 


Signetics 

Tl ‘ 

Fairchild 

Hitachi 

Mitsubishi 

Motorola 

Signetics 

Tl 

Fairdiild 

Hitachi 

Mitsubishi 

Motorola 

Signetics 

Tl 

Fairchild 

Hitachi 

Mitsubishi 

Signetics 

T! 

Fairchild 

Hitachi 

Mitsubishi 

Signetics 

Tl 

Fairchild 

Hitachi 

Signetics 

Tl 

Fairchild 

Hitachi 

Signetics 

Tl 

AMO 

Fairchild 

Mitsubishi 

Signetics 

Tl 

AMD 

Fairchild 

Signetics 

Tl 

Fairchild 

Hitachi 

Signetics 

Tl 

Fairchild 

Hitachi 

Mitsubishi 

Signetics 

Tl 

AMD 

Fairchild 

Hitachi 

Mitsubishi 

Signetics 

Tl 

AMD 

Fairchild 

Mitsubishi 

Tl'^ 

AMD 

Fairchild 

rvntSuuiSiii 

Signetics 

Tl 

AMD 

Fairchild 

Mitsubishi 

Signetics 

Tl 

AMD 

Fairchild 

Hitachi 

Mitsubishi 

Signetics 

Tl 

AMD 

Fairchild 

Wita^hi 

Mitsubishi 

Signetics 


74S11 

SN74S1 1 

74S112 

HD74S112 

M5S112 

SN74S112 

74S112 

SN74S112 

74S113 

HD74S113 

M5S113 

SN74S113 

74S113 

SN74S113 

74S114 

HD74S114 

M5S114 

74S114 

SN74S114 

74S133 

HD74S133 

M5S133 

74S133 

SN74S133 

74S134 

HD74S134 

74S134 

SN74S134 

74S135 

HD74S135 

74S135 

SN74S135 

SN74S138 

74S138 

M5S138 

74S138 

SN74S138 

SN74S139 

74S139 

74S139 

SN74S139 

74S140 

HD74S140 

74S140 

SIM74S140 

74S15 

HD74S15 

M5S015 

74S15 

SN74S15 

SN74S151 

74S151 

HD74S151 

M5S151 

74S151 

SN74S151 

SN74S153 

74S153 

M5S153 

74S1 o3 

SN74S153 

SN74S157 

74S157 

M531 57 

74S157 

SN74S157 

SN74S158 

74S158 

M5S158 

745156 

SN74S158 

SN74S174 

74S174 

HD74S174 

MSS 174 

74S174 

SN74S174 

SN74S175 

74S175 

M5S175 

74S175 


Manufacturer j Replacement 1C Master 

Device 1 Source Device Page 

Manufacture! 

Device 

1 Replacement 1C Master 

i Source Device Page 

Manufacturer 

Device 

j Replacement 1C Master 

1 Source Device Page 

DM74S175 

Tl 

SN74S175 


DM74S572 

Fairchild 

93452 

1264 

DM7407 

Motorola 

MC7407 

DM74S182 

Fairchild 

93S42 



Intel 

3605A 



Signetics 

7407 


Hitachi 

HD74S182 



MMI 

6352-1 

1449 


Tl 

SN7407 


Mitsubishi 

MSS 182 


. 

.NEC Micro ^PB406 

1625 


Toshiba 

TD3407 


Signetics 

74S182 



Raytheon 

29640 



TRW 

7407 


Tl 

SN74S182 


DM74 S573 

Fairchild 

93453 

1264 

DM7408 

Fairchild 

7408 

DM74S18e 

AMD 

AM27S18 



Intel 

3625A 



Hitachi 

HD7408 


MMI 

63S080 

1453 


MMI 

6353-1 

1449 


Mitsubishi 

M53208 

DM74S195 

AMD 

SN74S195 



NEC Micro pPB426 

1625 


Motorola 

MC7408 


Fairchild 

93S00 


OM74S64 

Fairchild 

74S64 



Signetics 

7408 


Signetics 

74S195 



Hitachi 

HD74S64 



Tl 

SN7408 


Tl 

SN74S195 



Signetics 

74S64 



Toshiba 

TC7408 

DM74S20 

Fairchild 

74S20 



Tl 

SN74S64 




TD3408 


Hitachi 

HD74S20 


DM74S65 

Fairchild 

74S65 



TRW 

7408 


Mitsubishi 

M5S020 



Hitachi 

HD74S65 


DM7409 

Fairchild 

7409 


Signetics 

74S20 



Signetics 

74S65 



Hitachi 

HD7409 


Tl 

SN74S20 



Tl 

SN74S65 



Mitsubishi 

M53209 

DM74S200 

Fairchild 

93421 

1252 

DM74 S86 

Fairchild 

74S86 



Motorola 

MC7409 


Signetics 

74S200 

1678 


Hitachi 

HD74S86 



Signetics 

7409 

DM74S206 

Fairchild 

93411 



Signetics 

74S86 



Tl 

SN7409 

DM74 S22 

Fairchild 

74S22 



Tl 

SN74S86 



Toshiba 

TD3409 


Hitachi 

HD74S22 


DM7400 

Fairchild 

7400 



TRW 

7409 


Mitsubishi 

M5S22 



Hitachi 

HD7400 


DM7410 

Fairchild 

7410 


Signetics 

74S22 



Mitsubishi 

M53200 



Hitachi 

HD7410 


Tl 

SN74S22 



Motorola 

MC7400 



Mitsubishi 

M53210 

DM74S251 

AMD 

SN74S251 



NEC America jiPB7400 



Motorola 

MC7410 


Fairchild 

74S251 



Signetics 

7400 



NEC Amenca ^PB7410 


Hitachi 

HD74S251 



Tl 

SN7400 



Raytheon 

7410 


Mitsubishi 

M5S251 



Toshiba 

TC7400 



Signetics 

7410 


Signetics 

74S251 




TD3400 



Tl 

SN7410 


Tl 

SN74S251 



TRW 

7400 




SN7427 

DM74S253 

AMD 

SN74S253 


DM7401 

Fairchild 

7401 



Toshiba 

TC7410 


Fairchild 

74S253 



Hitachi 

HD7401 




TD3410 


Signetics 

74S253 



Mitsubishi 

M53201 



TRW 

7410 

DM74S257 

AMD 

SN74S257 



Motorola 

MC7401 


DM74107 

Fairchild 

74107 


Fairchild 

74S257 



Signetics 

7401 



Hitachi 

HD74107 


Mitsubishi 

M5S257 



Tl 

SN7401 



Mitsubishi 

M53307 


Signetics 

74S257 



Toshiba 

TD3401 



Motorola 

MC74107 


Tl 

SN74S257 



TRW 

7401 



NEC America ;aPB74107 

DM74S280 

Fairchild 

74S280 


DM7402 

Fairchild 

7402 



Signetics 

74107 


Signetics 

74S280 



Hitachi 

HD7402 



Tl 

SN74107 


Tl 

SN74S280 



Mitsubishi. 

M53202 



Toshiba 

TD34107 

DM74S281 

Tl 

SN74S281 



Motorola 

MC7402 


DM74109 

Fairchild 

9024 

DM74S287 

AMD 

AM27S21 



NEC America pPB7402 



Signetics 

74109 


FairchHd 

93427 

1258 


Signetics 

7402 



Tl 

SN74109 


MMI 

63S141 

1453 


Tl 

SN7402 


DM741 1 

Fairchild 

7411 


Raytheon 

29661 

1664 


Toshiba 

TD3402 



Hitachi 

HD7411 

DM74S^ 

AMD 

AM27S19 



TRW 

7402 



Signetics 

7411 


MMI 

63S081 

1453 

DM7403 

Fairchild 

7403 


♦DM7412 

Raytheon 

7412 

DM74S30 

Fairchild 

74S30 



Hita<^.i 

HD7403 


DM74121 

Fairchild 

74121 


Mitsubishi 

M5S030 



Mitsubishi 

M53203 



Hitachi 

HD74121 


Tl 

SN74S30 



Motorola 

MC7403 



Mitsubishi 

M53321 

DM74S387 

AMD 

AM27S20 



Signetics 

7403 



Motorola 

MC74121 


Fairchild 

93417 

1258 


Tl 

SN7403 



Signetics 

74121 


Intel 

3601-1 



Toshiba 

TD3403 



Tl 

SN74121 


MMI 

63S140 

1453 


TRW 

7403 



Toshiba 

TD34121 



6300-1 

1449 

DM7404 

Fairchild 

7404 



TRW 

74121 


NEC Micro 

;iPB403 



Hitachi 

HD7404 


DM74123 

AMD 

SN74123 


Raytheon 

29660 

1664 


Mitsubishi 

M53204 



Fairchild 

74123 


Signetics 

N82S126 

1680 


Motorola 

MC7404 



Mitsubishi 

M53323 


Tl 

SN74$387 

1708 


NEC America p.PB7404 



Motorola 

MC74123 

DM74 S40 

Fairchild 

74S40 



Signetics 

7404 



NEC America fiPB74123 


Hitachi 

HD74S40 



Tl 

SN7404 



Signetics 

74123 


Mitsubishi 

M5SC40 



Toshiba 

TC7404 



Tl 

3ni74123 


Signetics 

74S40 




TD3404 



TRW 

74123 


Tl 

SN74S40 



TRW 

7404 


DM74125 

Fairchild 

74125 

DM74S470 

MMI 

6308-1 

1449 

DM7405 

Fairchild 

7405 



Hitachi 

HD74125 


ndytutfOri 

2960C 

1852 


Hiiachi 

nD7405 



MitSUDISni 

ivi 53325 

DM74S471 

MMI 

6309-1 

1449 


Mitsubishi 

M53205 



Signetics 

74125 


Raytheon 

29601 

1652 


Motorola 

MC7405 



Tl 

SN74125 

DM74S472 

MMI 

6349-1 

1449 


NEC America fiPB7405 




SN74425 


Raytheon 

29621 

1656 


Signetics 

7405 


DM74126 

Fairchild 

74126 

DM74S473 

MMI 

6348-1 

1449 


Tl 

SN7405 



Hitachi 

HD74126 


jRaytheon 

29620 

1656 


Toshiba 

TD3405 



Mitsubishi 

M53326 

DM74S51 

Fairchild 

74S51 



TRW 

7405 



Signetics 

74126 


Mitsubishi 

M5S051 


DM7406 

Fairchild 

7406 



Tl 

SN74126 


Signetics 

74S51 



Hitachi 

HD7406 




SN74426 


Tl 

SN74S51 



Mitsubishi 

M53206 


DM7413 

Fairchild 

7413 

DM74S570 

AMD 

AM27S12 



Motorola 

MC7406 



Mitsubishi 

M53213 


Fairchild 

93436 

1260 


Signetics 

7406 



Motorola 

MC7413 


MMI 

6305-1 

1449 


Tl 

SN7406 



NEC America mPB7413 


Raytheon 

29610 

1654 


Toshiba 

TD3406 



Signetics 

7413 

DM74S571 

AMD 

AM27S13 



TRW 

7406 



Ti 

SN7413 











TV.Z 


MMI 

6306-1 

1449 


Hitachi 

HD7407 


DM74132 

Fairchild 

74132 


Raytheon 

29611 

1654 


Mitsubishi 

M53207 



Hitachi 

HD74132 


♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


(cont’d) 


♦DM74136 

DM7414 


♦DM7415 

DM74150 


I Replacement 
'source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
iSource 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
ISource, 

1C Master 
Device Page 

Manufacturer 

Device 

iReptacement 

ISource 

1C Master 
Device Page 

5U>mirnnriiictor 

DM74156 

NEC America fiPB74 1 56 

DM74172 

Signetics 

74S172 


DM74193 

Mitsubishi 

M53393 





Signetics 

74156 



74172 



Motoroia 

MC74193 





Tl 

SN74156 


Tl 

SN74172 



NEC America pPB74193 





TRW 

74156 

DM74173 

Fairchild 

74173 



Signetics 

74193 



M53332 

DM74157 

AMD 

SN74157 


Tl 

SN74173 



Tl 

SN74193 



MC74132 


Fairchild 

74157 

DM74174 

AMD 

SN74174 



Toshiba 

TD34193 



74132 


Hitachi 

HD74157 


Fairchild 

74174 


DM74194 

AMD 

SN74194 


Tl 

SN74132 


Mitsubishi 

M53357 


Hitachi 

HD74174 



Fairchild 

74194 



74136 


Motorola 

MC74157 


Mitsubishi 

M53374 



Hitachi 

HD74194 



7414 


NEC America pPB74157 


Motorola 

MC74174 



Motorola 

MC74194 


Hitachi 

HD7414 


Signetics 

74157 


Raytheon 

74174 



Signetics 

74194 


Mitsubishi 

M53214 


Tl 

SN74157 


Signetics 

74174 



Tl 

SN74194 



MC7414 

DM7416 

Fairchild 

7416 


Tl 

SN74174 


DM74195 

AMD 

SN74195 



7414 


Hitachi 

HD7416 

DM74175 

AMD 

SN74175 



Fairchild 

74195 


Tl 

SN7414 


Mitsubishi 

M53216 


Fairchild 

74175 



Motorola 

MC74195 


Fairchild 

74141 


Motorola 

MC7416 


Hitachi 

HD74175 



NEC America jiiPB74195 


Motorola 

MC74141 


Signetics 

7416 


Mitsubishi 

M53375 



Signetics 

74195 


NECArriGrica uPB74141 


Tl 

SN7416 


Motorola 

MC74175 



Tl 

SN74195 



74141 


Toshiba 

TD3416 


NEC America fiPB74175 


DM74196 

Fairchild 

74196 


Tl" 

SN74141 


TRW 

7416 


Signetics 

74175 



Motorola 

MC74196 


Fairchild 

74145 

DM74160 

AMD 

SN74160 


Tl 

SN74175 



Signetics 

74196 


Mitsubishi 

M53345 


Feiirchild 

74160 

DM74176 

Fairchild 

74176 



Tl 

SN74196 


Motorola 

MC74145 


Hitachi 

HD74160 


Mitsubishi 

M53376 


DM74197 

Fairchild 

74197 



74145 


Mitsubishi 

M53360 


Motorola 

MC74176 



Motorola 

MC74197 


Tl" 

SN74145 


Motorola 

MC74160 


Signetics 

74176 



Signetics 

74197 


TRW 

74145 


Signetics 

74160 


Tl 

SN74176 



Tl 

SN74197 


Hitachi 

HD74147 


Tl 

SN74160 

DM74177 

Fairchild 

74177 


DM74198 

Fairchild 

74198 


Mitsubishi 

M53347 


TRW 

74160 


Mitsubishi 

M53377 



Hitachi 

HD74198 


NEC America uPB74147 

DM74161 

AMD 

SN74161 


Motorola 

MC74177 



Mitsubishi 

M53398 


Signetics 

74147 


Fairchild 

74161 


Signetics 

74177 



NEC America pPB74198 


Tl 

SN74147 


Hitachi 

HD74161 


Tl 

SN74177 



Signetics 

74198 


Fairchild 

9318 


Mitsubishi 

M53361 

DM74180 

Fairchild 

74180 



Tl 

SN74198 


Hitachi 

HD74148 


Motorola 

MC74161 


Hitachi 

HD74180 


DM74199 

Fairchild 

74199 


Mitsubishi 

M53348 


NEC America pPB74161 


Mitsubishi 

M53380 



Mitsubishi 

M53399 


NEC America 

pPB74148 


Raytheon 

74161 


Motorola 

MC74180 



Signetics 

74199 


Signetics 

74148 


Signetics 

74161 


NEC America fiPB74180 



Tl 

SN74199 


Tl 

SN74148 


Tl 

SN74161 


Signetics 

74180 


DM7420 

Fairchild 

7420 


Raytheon 

7415 


TRW 

74161 


Tl 

SN74180 



Hitachi 

HD7420 


Fairchild 

74150 

DM74162 

AMD 

SN74162 


TRW 

74180 



Mitsubishi 

M53220 


Hitachi 

HD74150 


Fairchild 

74162 

DM74181 

AMD 

SN74181 



Motorola 

MC7420 


Mitsubishi 

M53350 


Hitachi 

HD74162 


Fairchild 

74181 



NEC America ;iPB7420 


Motorola 

MC74150 


Mitsubishi 

M53362 


Mitsubishi 

M53381 



Signetics 

7420 


NEC America U.PB74150 


Motorola 

MC74162 


Motorola 

MC74181 



Tl 

SN7420 


Signetics 

74150 


Signetics 

74162 


NEC America /iPB74181 



Toshiba 

TC7420 


Tl 

SN74150 


Tl 

SN74162 


Raytheon 

74181 




TD3420 


TRW 

74150 


TRW 

74162 


Signetics 

74181 



TRW 

7420 


Fairchild 

74151 

DM74163 

AMD 

SN74163 


Tl 

SN74181 


♦DM74200 

Fairchild 

93421 

1252 

Hitachi 

HD74151 


Fairchild 

74163 

DM74182 

AMD 

SN74182 



MMI 

6531 


Mitsubishi 

M53351 


Hitachi 

HD74163 


Fairchild 

74182 



Tl 

SN74S201 


Motorola 

MC74151 


Mitsubishi 

M53363 



9342 


DM7421 

Toshiba 

TD3421 


NEC America uPB74151 


Motorola 

MC74163 


Mitsubishi 

M53382 


DM7423 

Fairchild 

7423 


Raytheon 

74151 


Signetics 

74163 


Motorola 

MC74182 



Motorola 

MC7423 


Signetics 

74151 


Tl 

SN74163 


NEC America pPB74182 



Tl 

SN7423 


Tl 

SN74151 


TRW 

74163 


Raytheon 

74182 


DM7425 

Fairchild 

7425 



SN74151A 

DM74164 

AMD 

SN74164 


Signetics 

74182 



Mitsubishi 

M53225 


TRW 

74151 



74164 


Tl 

SN74182 



Motorola 

MC7425 


AMD 

SN74153 


Fairchild 

74164 

DM74184 

Tl 

SN74184 



Tl 

SN7425 


Fairchild 

74153 


Hitachi 

HD74164 

DM74185 

Mitsubishi 

M53385 


DM74251 

Tl 

SN74251 


Hitachi 

HD74153 


Mitsubishi 

M53364 


Tl 

SN74185 


DM7426 

Fairchild 

7426 


Mitsubishi 

M53353 


NEC America fiPB74164 

♦DM74187 

Intersil 

IM5603 



Hitachi 

HD7426 


Motorola 

MC74153 


Signetics 

74164 


MMI 

6200-1 

1466 


Motorola 

MC7426 


NEC America LtPB741 53 


Tl 

SN74164 


National 

DM74S187 



Signetics 

7426 


Signetics 

74153 

DM74165 

Fairchild 

74165 


Signetics 

N82S226 



Tl 

SN7426 


Tl 

SN74153 


Mitsiisishi 

M53365 


Tl 

SN74187 



Toshiba 

TD3426 


TRW 

74153 


Motorola 

MC74165 

DM74190 

Fairchild 

74190 



TRW 

7426 


AMD 

SN74154 


Signetics 

74165 


Hitachi 

HD74190 


DM7427 

Fairchild 

7427 


Fairchild 

74154 


Tl 

SN74165 


Mitsubishi 

M53390 



Hitachi 

HD7427 


Hitachi 

HD74154 

DM74166 

Fairchild 

74166 


Motorola 

MC74190 



Mitsubishi 

M53227 


Mitsubishi 

M53354 


Hitachi 

HD74166 


Signetics 

74190 



Motorola 

MC7427 


Motorola 

MC74154 


Mitsubishi 

M53366 


Tl 

SN74190 



Signetics 

7427 


NEC America uPB74154 


Signetics 

74166 

DM74191 

Fairchild 

74191 


♦DM74283 

Raytheon 

74283 


Raytheon 

74154 


Tl 

SN74166 


Hitachi 

HD74191 


DM7430 

Fairchild 

7430 


Signetics 

74154 

DM7417 

Fairchild 

7417 


Mitsubishi 

M53391 



Hitachi 

HD7430 


Tl 

SN74154 


Hitachi 

HD7417 


Motorola 

MC74191 



Mitsubishi 

M53230 


TRW 

74154 


Mitsubishi 

M53217 


Signetics 

74191 



Motorola 

MC7430 


Fairchild 

74155 


Motorola 

MC7417 


Tl 

SN74191 



NEC America jiPB7430 


Mitsubishi 

M53355 


Signetics 

7417 

DM74192 

AMD 

SN74192 



Signetics 

7430 


Motorola 

MC74155 


Tl 

SN7417 


Fairchild 

74192 



Tl 

SN7430 


NEC America pPB74155 


Toshiba 

TD3417 


Mitsubishi 

M53392 



Tosh^ 

TD3430 


Signetics 

74155 


TRW 

7417 


Motorola 

MC74192 



TRW 

7430 


Tl 

SN74155 

DM74170 

Fairchild 

74170 


NEC America pPB74192 


DM7432 

Fairchild 

7432 


TRW 

74155 


Hitachi 

HD74170 


Signetics 

74192 



Hitachi 

HD7432 


Fairchild 

74156 


Mitsubishi 

M53370 


Tl 

SN74192 



Signetics 

7432 


Hitachi 

HD74156 


NEC America pPB74170 


Toshiba 

TD34192 



n 

SN7432 


Mitsubishi 

M53356 


Signetics 

74170 

DM74193 

AMD 

SN74193 


DM7437 

Fairchild 

7437 


Motorola 

MC74156 


Tl 

SN74170 


Fairchild 

74193 



Mitstitishi 

M53237 



The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirertients. 
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ICi 

Device 

I 

National Semiconductor 
(cont’d) 

DM7453 

Fairchild 

Hitachi 

Mitsubishi 

7453 

HD7453 

M53253 

DM7437 

Motorola 

MC7437 i 


NEC America ^iPB7453 


NEC America uPB7437 


S^netics 

7453 


Signetics 

7437 


Tl 

SN7453 


Tl 

SN7437 


TRW 

7453 


Toshiba 

TD3437 

DM7454 

Fairchild 

7454 


TRW 

7437 


Hitachi 

HD7454 

OM7438 

Fairchild 

7438 


Motorola 

MC7454 


Mitsubishi 

M53238 


NEC America 

pPB7454 


Motorola 

MC7438 


Signetics 

7454 


NEC America 

MPB7438 


Tl 

SN7454 


Signetics 

7438 


TRW 

7454 


Tl 

SN7438 

I DM7460 

Fairchild 

7460 


■Toshiba 

TD3433 


Hitachi 

HD7460 


TRW 

7438 


Mitsubishi 

M53260 

DM7440 

Fairchild 

7440 


Motorola 

MC7460 


Hitachi 

HD7440 


NEC America 

HPB7460 


Mitsubishi 

M53240 


Signetics 

7460 


Motorola 

MC7440 


Tl 

SN7460 


NEC America 

jaPB7440 


Toshiba 

TD3460 


Signetics 

7440 


TRW 

7460 


Tl 

SN7440 

DM7470 

Fairchild 

7470 


Toshiba 

TD3440 


Mitsubishi 

M53270 


TRW 

7440 


Motorola 

MC7470 

DM7441 

Fairchild 

7441 


Signetics 

7470 


Hitachi 

HD7441 


Tl 

SN7470 


Mitsubishi 

M53241 

DM7472 

Fairchild 

7472 


Siqnetics 

7441 


Hitachi 

HD7472 


Tl 

SN74141 


Mitsubishi 

M53272 


Toshiba 

TD3441 


Motorola 

MC7472 

DM7442 

Fairchild 

7442 


Signetics 

7472 


Hitachi 

HD7442 


Tl 

SN7472 


Mitsubishi 

M53242 


Toshiba 

TD3472 


Motorola 

MC7442 


TRW 

7472 


NEC America uPB7442 

DM7473 

Fairchild 

7473 


Signetics 

7442 


Hitachi 

HD7473 


Tl 

SN7442 


Mitsubishi 

M53273 



SN7442A 


Motorola 

MC7473 


Toshiba 

TD3442 


NEC America (liP87473 

DM7445 

Fairchild 

7445 


Signetics 

7473 


Mitsubishi 

M53245 


Tl 

SN7473 


Motorola 

MC7445 


Toshiba . 

TD3473 


NEC America 

pPB7445 

DM7474 

Fairchild 

7474 


Signetics 

7445 


Hitachi 

HD7474 


Tl 

SN7445 


Mitsubishi 

M53274 


'TRW 

7445 


Motorola 

MC7474 

DM7446 

Fairchild 

7446 


NEC America 

;iPB7474 


Hitachi 

HD7446 


Signetics 

7474- 


Motorola 

MC7446 


T! 

SN7474 


Signetics 

7446 


Toshiba 

T03474 


Tl 

SN7446 


TRW 

7474 



SN7446A 

DM7475 

Fairchild 

7475 

DM7447 

Fairchild 

7447 


Hitachi 

HD7475 


Hitachi 

HD7447 


Mitsubishi 

M5327.5 


Mitsubishi 

M53247 


Motorola 

MC7475 


Motorola 

MC7447 


Signetics 

7475 


NEC America 

nPB7447 


Tl 

SN7475 


Signetics 

7447 


Toshiba 

TD3475 


Tl 

SN7447 


TRW 

7475 



SN7447A 

DM7476 

Fairchild 

7476 


Toshiba 

TD3447 


Hitachi 

HD7476 

DM7448 

Fairchild 

7448 


Mitsubishi 

M53276 


Mitsubishi 

M53248 


Motorola 

MC7476 


Motorola 

MC7448 


NEC America p,PB7476 


signetics 

7448 


bignotics 

74/6 


Tl 

SN7448 


Tl 

SN7476 

DM7450 

Fairchild 

7450 


Toshiba 

TD3476 


Hitachi 

HD7450 


TRW 

7476 


Mitsubishi 

M53250 

DM7483 

Fairchild 

7483 


Motorola 

MC7450 


Hitachi 

HD7483 


NEC America p.PB7450 


Mitsubishi 

M53283 


Signetics 

7450 


Motorola 

MC7483 


Tl 

SN7450 


Signetics 

7483 


Toshiba 

TD3450 


Tl 

SN7483 


TRW 

7450 



SN7483A 

DM7451 

Fairchild 

7451 

DM7485 

Fairchild 

7485 


Hitachi 

HD7451 


Hitachi 

HD7485 


Motorola 

MC7451 


Mitsubishi 

M53285 


NEC America ;iPB7451 


Motorola 

MC7485 


Signetics 

7451 


NEC America ju.PB7465 


“’■I 

Cki-»4r4 






Toshiba 

TD3451 


Tl 

SN7485 


TRW 

7451 


TRW 

7485 


♦ Discontinued 
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DM7486 

Fairchild 

7486 


♦DM7573 

MMI 

S300-1 

1449 


Hitachi 

HD7486 



Tl 

SN54S387 

1708 


Mitsubishi 

M53286 


♦DM7574 

Harris 

HM7602 

1284 


Motorola 

MC7486 




HPROM1024 


NEC America 

^PB7486 



Intersil 

IM5623 



Signetics 

7486 



MMI 

5301-1 

1449 


Tl 

SN7486 



National 

DM54S287 



Toshiba 

TD3486 



NEC Micro 

HPB403 



TRW 

7486 



Tl 

SN54S287 

1708 

DM7488 

Intersil 

IM5600 


DM7577 

Harris 

HM7602 

1284 


MMI 

6230-1 

1466 


Tl 

SN54S188 

1708 


Tl 

SN74e8 


DM7578 

AMD 

AM27S19 




SN7488A 



Harris 

HM7603 

1284 

DM7489 

AMD 

C3101 



Tl 

SN54S2S8 

1708 



SN7489 


♦DM7582 

Tl 

SN54S301 



Fairchild 

7489 


DM7588 

Tl 

SN54S188 

1708 


Mitsubishi 

M53289 


DM7590 

T! 

SN54165 



MMI 

6560 


DM7596 

Tl 

SN54S473 

1708 


Tl 

SN7489 


♦DM7597 

Intersil 

IM5623 



TRW 

7489 



MMI 

5201-1 

1466 

DM7490 

Fairchild 

7490 



National 

DM75S97 



Hitachi 

HD7490 



Tl 

SN54S287 

1708 


Mitsubishi 

M53290 




SN54S370 



Motorola 

MC7490 


♦DM759e 

Intersil 

IM5610 



Signetics 

7490 



MMI 

5231-1 

1466 


Tl 

SN7490 



National 

DM75598 




SN7490A 


DM7699 

AMD 

AM27S03 



Toshiba 

TD3490 




DM7599 



TRW 

7490 



MMI 

5561 


DM7491 

FaircNkJ 

7491 



Tl 

SN54S189 



Mitsubishi 

M53291 


DM76L70 

Tl 

SN54L164 



Motorola 

MC7491 


DM76L97 

Intersil 

IM5623 



NEC America mPB7491 


♦DM76L99 

MMI 

L5561 



Signetics 

7491 



National 

DM54S189 



Tl 

SN7491 


♦OM7640 

National 

DS7640 




SN7491A 


DM77S228 

MMI 

5381-1 

1449 


Toshiba 

TD3491 


DM77S229 

MMI 

5380-1 

1449 

DM7492 

Fairchild 

7492 


DM77S295 

MMI 

5340-1 

1449 


Hitachi 

HD7492 



NEC Micro p^PB405 

1621 


Mitsubishi 

M53292 



Raytheon 

29624 

1658 


Motorola 

MC7492 


DM77S296 

MMI 

5341-1 

1449 


Signetics 

7492 



NEC Micro mPB42S 

1621 


Tl 

SN7492 



Raytheon 

29625 

1658 



SN7492A 


DM77S474 

Fairchild 

93448 

1282 


Toshiba 

TD3492 


DM77S475 

Fairchild 

93438 

1262 


TRW 

7492 


♦DM7795 

National 

DM77S95 


DM7493 

Fairchild 

7493 


♦DM7796 

MMI 

5241-1 

1466 


Hitadii 

H07493 



Nafiona! 

DM77S96 



Mitsubishi 

M53293 


DM7800 

Tl 

SN55180 



Motorola 

MC7493 


DM7810 

Tl 

SN5426 



Signetics 

7493 


DM7812 

Tl 

SN5416 



Tl 

SN7493 


♦DM7893 

National 

DS55493 




SN7493A 


♦DM7894 

Nalionai 

DS55494 



Toshiba 

TD3492 


DM8093 

Fairchild 

74125 



TRW 

7493 



Tl 

SN74125 


DM7495 

Fairchild 

7495 


DM8094 

Fairchild 

74126 



Hitachi 

HD7495 



Tl 

SN74126 



MitsubisN 

M53295 


DM8095 

Tl 

SN74365 



Motorola 

MC7495 


DM8096 

Tl 

SN74366 



Signetics 

7495 


DM8097 

Tl 

SN74367 



Tl 

SN7495 


DM8098 

Tl 

SN74368 




SN7495A 


DM81 LS95 

AMD 

SN54LS240 



Toshiba 

TD3495 


DM81 LS96 

AMD 

SN54LS241 


DM74a6 

Fairchild 

7496 


DM81 LS97 

AMD 

SN54LS240 



Hitachi 

HD7496 


DM81 LS98 

AMD 

SN54LS241 



Mitsubishi 

M53296 


♦DM81 L22 

Tl 

SN74L157 



Motorola 

MC7496 


♦DM81 S60 

Fairchild 

93S47 



Signetics 

7496 


DM8121 

Tl 

SN74251 



Tl' 

SN7496 


DMei23 

Fairchild 

74S257 



TRW 

7496 



Tl 

SN74S257 


DM75L60 

Tl 

SN54L192 


DM8200 

Signetics 

N8269 


DM75L63 

Tl 

SN54L193 


♦DM8213 

Fairchild 

9311 


DM75S228 

Raytheon 

29631 

1660 


Motorola 

MC831 1 


DM75S229 

Raytheon 

29630 

1660 


Raytheon 

RC931 1 


DM7535 

NEC Micro 

pPB403 



Signetics 

74154 


DM75491 

Motorola 

MC75491 



Tl 

SN74154 



National 

DS75491 


DM8214 

Tl 

SN74LS253 


DM75492 

Motorola 

MC75492 


DM8220 

Hitachi 

HD8220 



National 

DS75492 


DM8280 

Fairchild 

74176 


DM7551 

Tl 

SN54173 



Raytheon 

RC8280 


DM7560 

Tl 

SN54192 



Signetics 

N8280 


DM7563 

Tl 

SN54193 



Tl 

SN74176 


DM7570 

Tl 

SNS4164 


DM8261 

Fairchild 

74177 


;D.V.7C7C 

. .u. ■ .o 

1 fr 1 iwtvi 


nayuiuuii 

n\jO£o 1 



Intel 

M3601 



Signetics 

N8281 



Intersil 

IM5603 



Tl 

SN74177 
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NatiAnai Ramiconductor 


DM8560 

Tl 

SN74192 


DM6842 

Tl 

SN7442A 

DM951 

Fairchild 

9157 






DM8563 

Fairchild 

74193 


DM8846 

Fairchild 

7446 


Motorola 

MC851 


(cont’d) 





Hitachi 

HD8563 



Tl 

SN7446A 


Raytheon 

RM951 







Motorola 

MC74193 


DM8847 

Fairchild 

7447 


Tl 

SN15851 




7483 



Raytheon 

74193 



Tl 

SN7447A 

DM9567 

Motorola 

MC857 


♦DM8283 

Motorola 

MC7483 



Signetics 

74193 


DM8848 

Fairchild 

7448 

DM957 

Raytheon 

RM957 




7483 



Tl 

SN74193 



Tl 

SN7448 


Tl 

SN15857 



XI 

5^N74ft3A 


DM8570 

Fairchild 

74164 


♦DM8860 

National 

DS75491 

DM958 

Fairchild 

9158 




N8288 



Motorola 

MC74164 


♦DM8862 

National 

DS75492 


Motorola 

MC858 


DM8290 


74196 



Raytheon 

74164 


DM8893 

National 

DS75493 


Raytheon 

RM958 




RC8290 



Tl 

SN74164 


DM8894 

National 

DS75494 


Tl 

SN 15858 



Tl 

!^N74198 



Toshiba 

TD3503 


DM9093 

Fairchild 

9093 

DM9601 

AMD 

9601 




74197 


♦DM8573 

Fairchild 

93416 



Motorola 

MC853 


Fairchild 

9601 




RCa291 



Harris 

HPROM1024A 


Raytheon 

RM993 


Raytheon 

RF9601 



T1 

SN74197 



Intersil 

IM5603 



Tl 

SN1 58093 


Tl 

SN29601 



Tl 

SN74196 



MMI 

6300-1 

1449 

DM9094 

Fairchild 

9094 

DM9602 

AMD 

9602 


DM8300 

AMD 

9300 



National 

DM74S387 



Motorola 

MC856 


Fairchild 

9602 




9300 



Signetics 

N82S126 

1680 


Raytheon 

RM9094 


Raytheon 

RF9602 




RC9300 



Tl 

SN74S387 

1708 


Tl 

SN 158094 

DM961 

Fairchild 

961 



Tl 

SN29300 


♦DM8574 

Fairchild 

93426 


DM9097 

Fairchild 

9097 


Motorola 

MC861 


DM8301 

AMD 

9301 



Harris 

HPROM1024 


Motorola 

MC855 


Raytheon 

RM961 



Fairchild 

9301 



Intersil 

IM5603 



Tl 

SN 158097 


Tl 

SN15861 



Tl 

SN29301 




IM5623 


DM9099 

Fairchild 

9099 

DM962 

Fairchild 

961 


DM8309 

AMD 

9309 



MMI 

6301-1 

1449 


Motorola 

MC852 


Motorola 

MC862 



Fairchild 

9309 



National 

DM74S287 



Raytheon 

RM999 


Raytheon 

RM962 



Tl 

SN29309 



Tl 

SN74S287 

1708 


Tl 

SN 158099 


Tl 

SN15862 


DM8310 

AMD 

9310 


DM8577 

AMD 

AM27S18 


DM930 

Fairchild 

930 

DM963 

FairdiiW 

963 




9310 



Harris 

HM7602 

1284 


Motorola 

MC830 


Motorola 

MC863 



Raytheon 

RC9310 



Tl 

SN74S188 

1708 


Raytheon 

RM930 


Raytheon 

RM963 



Tl 

SN29310 


DM8578 

AMD 

AM27S19 



Tl 

SN 15830 


Tl 

SN 15863 


DM831 1 

AMD 

9311 



Harris 

HM7603 

1284 

DM9300 

AMD 

9300 

DP8212 

NEC Micro ^PB8212 

2172 


Fairchild 

9311 



MMI 

6331-1 

1449 


Fairchild 

9300 

DP8216 

NEC Micro ^PB8216 

2184 


Raytheon 

RC931 1 



Signetics 

N82S123 

1680 


Raytheon 

RM9300 

DP8224 

NEC Micro mPB8224 

2188 


Tl 

SN2931 1 



Tl 

SN74S288 

1708 


Tl 

SN29300 

DP8226 

NEC Micro ^PB8226 

2184 

DM8312 

AMD 

9312 


DM8579 

Tl 

SN74164 


DM9301 

AMD 

9301 

DP8228 

NEC Micro ^PB8228 

2193 


Fairchild 

9312 


DM8580 

Fairchild 

7495 



Fairchild 

9301 

DP8238 

NEC Micro MPB8238 

2193 



RC9312 


♦DM8580 

Motorola 

MC7495 



Tl 

SN29301 

DP8304 

Irrtei 

8286 

1948 


Tl ' 

SN29312 



Signetics 

7495 


DM9312 

AMD 

9312 

DS0026 

AMD 

MH0026 


DM8316 

AMD 

9316 



Tl 

SN7495A 



Fairchild 

9312 


Motorola 

MMH0026 



Fairchild 

9316 


♦DM8582 

MMI 

6530 



Tl 

SN29312 


Tl 

SN75369 



Raytheon 

RC9316 



Tl 

SN74S301 


DM932 

Fairchild 

932 

DS0056 

AMD 

DS0056 



Tl 

SN29316 


♦DM8588 

Intersil 

IM5600 



Motorola 

MC832 

DS1488 

AMD 

MCI 488 


DM8322 

AMD 

9322 



Tl 

SN74S188 

1708 


Raytheon 

RM932 


Exar 

XR1488 



Fairchild 

9322 


DM8590 

Fairchild 

74165 



Tl 

SN15838 


Motorola 

MCI 488 



Raytheon 

RC9322 



Raytheon 

74165 


DM9322 

AMD 

9322 


Raytheon 

RC1488 




74154 



Tl 

SN74165 



Fairchild 

9322 


Signetics 

MCI 488 




74157 


♦DM8597 

Intersil 

IM5623 



Raytheon 

RM9322 


Silicon G 

SGI 486 



Tl 

SN29322 



MMI 

6201-1 

1466 



54157 


Tl 

SN75188 


DM85L60 

Tl 

SN74L192 



National 

DM85S97 



Tl 

SN29322 

DS1489 

AMD 

MCI 489 


DM85L63 

Tl 

SN74L193 



Tl 

SN74S287 

1708 

DM933 

Fairchild 

933 


Exar 

XR1489 


DM85S228 

Harris 

HM7681 

1322 



SN74S370 



Motorola 

MC833 


Motorola 

MCI 489 



Raytheott 

29631 

1660 

DM8598 

Intersil 

IM5610 



Raytheon 

RM933 


Raytheon 

RC1489 


DM85S229 

Harris 

HM7680 

1322 


MMI 

6231-1 

1466 


Tl 

SN15833 


Signetics 

MCI 489 



Raytheon 

29630 

1660 


Tl 

SN74S288 

1708 

DM93415 

Fujitsu 

MBM93415 


Silicon G 

SGI 489 


DM85S68 

MMI 

85S68 


DM8599 

AMD 

AM27S03 


DM935 

Fairchild 

935 


Tl 

SN75189 


♦DM85S9g 

AMD 

SN74S189 




DM8599 



Motorola 

MC840 

DS1489A 

Exar 

XR1489A 



Fairchild 

74S189 



Fairchild 

74S189 



Raytheon 

RM935 


Signetics 

MC1489A 



Tl 

SN74S189 



MMI 

6561 



Tl 

SN 15835 

DS1603 

AMD 

DS1603 


♦DM8500 

Signetics 

7476 



Tl 

SN74S189 


DM936 

Fairchild 

936 

DS1691 

AMD 

AM26LS30 



Tl 

SN7476 


DM86L70 

Tl 

SN74L164 



Motorola 

MC836 

DS3486 

Motorola 

MC3486 


♦DM8501 

Signetics 

7473 


DM86L97 

Intersil 

IM5623 



Raytheon 

RM936 

DS3487 

Motorola 

MC3487 



Tl 

SN7473 


♦DM86L99 

Fairchild 

IM5501 



Tl 

SN 15836 

DS3603 

AMD 

DS3603 


♦DM8510 

Signetics 

7474 



MMI 

L6561 


DM93? 

Fairchild 

937 

DS3604 

AMD 

DS3604 



Tl 

SN7474 



National 

DM74LS189 


Motorola 

MC837 

DS361 1 

Signetics 

DS3611 


DM8530 

FairchBd 

7490 


♦DM8600 

Motorola 

MC8300 



Raytheon 

RM937 

DS3612 

Signetics 

DS3612 


♦DM8530 

Motorola 

MC7490 


DM8601 

AMD 

9601 



Tl 

SN 15837 

DS3613 

Signetics 

DS3613 



Signetics 

7490 



Fairchild 

9601 


DM944 

Fairchild 

944 

DS3614 

Signetics 

DS3614 



Tl 

SN7490A 



Raytheon 

RF8601 



Motorola 

MC844 

DS36147 

Motorola 

DS36147 


DM8532 

Fairchild 

7492 



Signetics 

N8T22 



Raytheon 

RM944 

DS36177 

Motorola 

DS36177 


♦DM8532 

Motorola 

MC7492 



Tl 

SN29601 



Tl 

SN 15844 

DS3650 

Motorola 

MC3450 



Signetics 

7492 


DM8602 

AMD 

9602 


DM945 

Fairchild 

945 

DS3651 

Motorola 

MC3430 



Tl 

SN7492A 



Fairchild 

9602 



Motorola 

MC845 

DS3652 

Motorola 

MC3452 


DM8533 

Fairchild 

7493 



Raytheon 

RF8602 



Raytheon 

RM945 

DS3653 

Motorola 

MC3432 


♦DM8533 

Motorola 

MC7493 


♦DM8640 

National 

DS8640 



Tl 

SN15845 

DS3674 

Motorola 

MC3460 



Signetics 

7493 



Tl 

SN74141 


DM946 

Fairchild 

946 

DS3687 

Motorola 

MC3487 



Tl 

SN7493A 


DM87S228 

MMI 

6381-1 

1449 


Motorola 

MC846 

DS3691 

AMD 

AM26LS30 


DM8550 

Fairchild 

7475 


DM87S229 

MMI 

6380-1 

1449 


Raytheon 

RM946 

DS55107 

AMD 

SN55107 


♦DM8550 

Motorola 

MC7475 


DM87S295 

MMI 

6340-1 

1449 


Tl 

SN 15846 


Fairchild 

55107 



Signetics 

7475 



Raytheon 

29624 

1658 

DM948 

Fairchild 

948 


Motorola 

MC55107 



Tl 

SN7475 


DM87S296 

MMI 

6341-1 

1449 


Motorola 

MC848 


Fiaytheon 

RM55107 


DM8551 

Tl 

SN74173 



Raytheon 

29625 

1658 


Raytheon 

RM948 


Tl 

SN55107B 


DM8560 

Fairchild 

74192 


DM87S474 

Fairchild 

93448 

1262 


Tl 

SN 15848 

DS55108 

AMD 

SN55108 



Hitachi 

HD8560 


DM87S475 

FairchHd 

93438 

1262 

DM949 

Fairchild 

949 


Fairchild 

55108 



Motorola 

MC74192 


DM8796 

MMI 

6241-1 

1466 


Motorola 

MC849 


Motorola 

MC55108 



Raytheon 

74192 


DM8810 

Tl 

SN7426 



Raytheon 

RM949 


Raytheon 

RM55106 



Signetics 

74192 


DM8842 

Fairchild 

7442 



Tl 

SN 15849 


Tl 

SN55108B 



♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the spedfications considering your requirements. 
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tc MASTER 


1 Manufacturer 

j Replacenient 

IC Master 

Manufacturer 

I Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Mastw 

Manufacturer 

1 Replacement 

IC Master 

j Device 

(Source 

Device Page 

Device 

' Source 

Device Page 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

MaKnnai Qomirnnriiir'tnr 

DS75124 

Tl 

SN75124 

DS75453 

Fairchild 

75453 


INS8255 

NEC Micro pPD82S5 

2229 

(cont’d) 

aipweeeewwoo 


DS75150 

Tl 

SN75150 


Motorola 

MC75453 


ISP-8A/600 

Signetics 

ISP-8A/600 2314 



DS75154 

Fairchild 

75154 


Raytheon 

Signetics 

RC75453 


LF111 

AMD 

LF111 
pAF1 1 1 















DS55109 

AMD 

SN55109 

DS7520 

AMD 

SN7520 


Tl 

SN75453 


LF11508 

PMI 

MUX-08 




55109 


Motorola 

MC7520 

DS75454 

Fairchild 

75454 




MUX-88 




RM55t09 


Sigrtetics 

7520 


Motorola 

MC75454 


LF12508 

PMI 

MUX-08 



Tl ' 

SN55109A 


Silicon G 

SG7520 


Raytheon 

RC75454 




MUX-88 


DS55110 

AMD 

SN55110 


Tl 

SN7520 


Signetics 

75454 


LF13508 

PMI 

MUX-08 



55110 

DS75207 

AMD 

SN75207 


Silicon G 

SG75454 




MUX-88 



Tl 

SN55110A 


Fairchild 

75207 


Tl 

SN75454 


LF152 

Datel 

AM-43S-1M 

689 

DS55121 

Fairchild 

55121 


Tl 

SN75207B 

DS75460 

Tl 

SN75460 



Tl 

LF152 



Tl 

SN55121 

DS75208 

AMD 

SN75208 

DS75461 

Motorola 

MC75401 




LF252 


DS55122 

Fairchild 

55122 


Fairchild 

75208 


Tl 

SN75461 


LF155 

AMD 

LF155 



Tl 

SN55122 


Tl 

SN75208B 

DS75462 

Motorola 

MC75402 



Fairchild 

fiAF155 


DS5520 

AMD 

SN5520 

♦DS7521 

AMD 

SN7521 


Tl 

SN75462 



Intersil 

LF155 



Tl 

SN5520 


Signetics 

7521 

DS75463 

Motorola 

MC75403 



Motorola 

LF155 


♦DS5521 

AMD 

SN5521 


Silicon G 

SG7521 


Tl 

SN75463 



PMI 

OP-15 



Tl 

SN5520 


Tl 

SN7520 

DS75464 

Motorola 

MC75404 




PM 155 


DS5522 

Tl 

SN5522 

♦DS7522 

Motorola 

MC7522 


Tl 

SN75464 



Raytheon 

LF155 


♦DS5523 

Tl 

SN5522 


Signetics 

7522 

DS75491 

Fairchild 

75491 



Signetics 

LF155 


DS5524 

AMD 

SN5524 


Silicon G 

SG7522 


Motorola 

MC75491 



Tl 

LF155 



Fairchild 

5524 


Tl 

SN7522 


Tl 

SN75491 


LF156 

AMD 

LF156 



Motorola 

MC5524 

♦DS7523 

Motorola 

MC7523 

DS75492 

Fairchild 

75492 



Fairchild 

pAF156 



Tl 

SN5524 


Signetics 

7523 


Motorola 

MC75492 



Intersil 

LF156 


♦DS5525 

AMD 

SN5525 


Silicon G 

SG7523 


Tl 

SN75492 



Motorola 

LF156 



Fairchild 

5525 


7} 

SN7522 

0375493 

Tl 

SN75453 



FMi 

OP- \ 6 



Motorola 

SN5525 

DS7524 

AMD 

SN7524 

DS75494 

Tl 

SN75494 




PM 156 



Tl 

SN5524 


Fairchild 

75S24 

DS7800 

Tl 

SN55180 



Raytheon 

LF156 


DS5528 

Fairchild 

5528 


Motorola 

MC7524 

■ DS7820 

AMD 

DM7820 



Signetics 

LF156 



Motorola 

MC5528 


Signetics 

7524 


Signetics 

DS7820 



Tl 

LF156 



Tl 

SN5528 


Silicon G 

SG7524 


Tl 

SN55182 


LF157 

AMD 

LF157 


♦DS5529 

Fairchild 

5529 


Tl 

SN7524 

DS7830 

AMD 

DM7830 



Fairchild 

pAF157 



Motorola 

MC5529 

♦DS7525 

AMD 

SN7525 


Signetics 

DS7830 



Intersil 

LF157 



Tl 

SN5528 


Motorola 

MC7525 


Tl 

SN55183 



Motorola 

LF157 


DS55325 

AMD 

SN55325 


NPC 

SFC2525 

DS7831 

AMD 

DM7831 • 



PMI 

OP- 17 



Motorola 

MC55325 


Signetics 

7525 


Tl 

DS7831 




PMI 57 



Raytheon 

RM55325 


Silicon G 

SG7525 

DS7832 

AMD 

DM7832 



Raytheon 

LF157 



Tl 

SN55325 


Tl 

SN7524 


Tl 

DS7832 



Signetics 

LF157 


DS5534 

Fairchild 

5534 

DS7528 

Fairchild 

7528 

DS7838 

AMD 

DS7838 



Tl 

LF157 



Motorola 

MC5534 


Motorola 

MC7528 

DS8640 

Signetics 

SP380 


LF198 

AMD 

LF198 


♦DS5535 

Fairchild 

5535 


NPC 

SFC2528 

DS8641 

Motorola 

DS8641 



Datel 

SHM-LM-2M 

685 


Motorola 

MC5535 


Silicon G 

SG7528 

DS8800 

Tl 

SN75180 


LF211 

AMD 

LF211 


DS5538 

Motorola 

MC5538 


Tl 

SN7528 

DS8820 

AMD 

DM8820 



Fairchild 

pAF21 1 


♦DS5539 

Motorola 

MC5539 

♦DS7529 

Motorola 

MC7529 


Signetics 

DS8820 


LF252 

Tl 

LF252 


DS55450 

Tl 

SN55450 


Silicon G 

SG7529 


Tl 

DS8820 


LF255 

AMD 

LF255 


DS55451 

Tl 

SN55451 


Tl 

SN7528 



SN75182 



Fairchild 

pAF255 


DS55452 

Tl 

SN55452 

DS75322 

Tl 

SN75322 

DS8830 

AMD 

DM8830 



Intersil 

LF255 


DS55453 

Tl 

SN55453 

DS75324 

Raytheon 

RC75324 


Signetics 

DS8830 



Motorola 

LF255 


DS55454 

Tl 

SN55454 


Tl 

SN75324 


Tl 

SN75183 



PMI 

OP-15 


DS55460 

Tl 

SN55460 

DS75325 

AMD 

SN75325 

DS8831 

AMD 

DM8831 




PM255 


DS55461 

Tl 

SN55461 


Fairchild 

75325 


Tl 

DS8831 



Raytheon 

LF255 


DS55462 

Tl 

SN55462 


Motorola 

MC75325 

DS8832 

AMD 

DM8832 



Tl 

LF255 


DS55463 

Tl 

SN55463 


Raytheon 

RC75325 


Tl 

DS8832 


LF256 

AMD 

LF256 


DS55464 

Tl 

SN55464 


Silicon G 

SG75325 

DS8837 

Motorola 

MC3437 



Fairchild 

fiAF256 


DS75107 

AMD 

SN75107 


Tl 

SN75325 

DS8838 

AMD 

DS8838 



Intersil 

LF256 



Fairchild 

75107 

DS7534 

Fairchild 

75S34 


Motorola 

MC3438 



Motorola 

LF256 



Motorola 

MC75107 


Motorola 

MC7534 

DS8880 

Signetics 

DS8880 



PMI 

OP-16 



Raytheon 

RC75107 


Silicon G 

SG7534 


Tl 

SN75480 




PM256 



Tl 

SN75107B 

♦DS7535 

Motorola 

MC7535 

DS8889 

Motorola 

MC3491 



Raytheon 

LF256 


DS75108 

AMD 

SN74108 

DS75361 

Tl 

SN75361A 

IDM2901A 

NEC Micro 

pPB2901A 



Tl 

LF256 



Fairchild 

75108 

DS75364 

Tl 

SN75364 

IDM2902 

NEC Micro 

pPB2902A 


LF257 

AMD 

LF257 



Motorola 

MC75108 

DS75365 

Motorola 

MC75365 

IDM2909 

NEC Micro 

pPB2909A 



Fairchild 

mAF257 



Raytheon 

RC75i08 


Tl 

SN75365 

iDM291 1 

NEC Micro 

fiPB2311 A 



inldfSil 

LF257 



Tl 

SN75108B 

DS7538 

Motorola 

MC7538 

INS1671 

Western 

UC1671 



Motorola 

LF257 


DS75109 

AMD 

SN75109 


Silicon G 

SG7538 

INS1771 

Western 

FD1771 



PM! 

OP-17 



Fairchild 

75109 

♦DS7539 

Motorola 

MC7539 

INS2650 

Signetics 

2650 



f 

PM257 



Motorola 

MC;/b109 


Silicon Gi 

50/539 

IN52651 

signetics 

2551 

2304 


Maytnoon 

LF267 



Raytheon 

RC75109 

DS75450 

Fairchild 

75450 

INS2652 

Signetics 

2652 

2306 


Tl 

LF257 



Tl 

SN75109A 


Motorola 

MC75450 

INS2656 

Signetics 

2656 


LF298 

AMD 

LF298 


DS75110 

AMD 

SN75110 


Raytheon 

RC75450 

INS4001 

Intel 

4001 



PMI 

SMP-11 



Fairchild 

75110 


Signetics 

75450 

INS4002 

Intel 

4002 


LF311 

AMD 

LF311 



Motorola 

MC75110 


Silicon G 

SG75450 

INS4003 

Intel 

4003 


LF352 

Datel 

AM-435-1C 

689 


Raytheon 

RC75110 


Tl 

SN75450 

INS4004 

Intel 

4004 



Tl 

LF352 



Tl 

SN75110A 

DS75451 

Fairchild 

75451 

1NS4008 

Intel 

4008 


LF355 

AMD 

LF355 


DS75121 

Fairchild 

75121 


Motorola 

MC75451 

INS4009 

Intel 

4009 



Fairchild 

iLiAF355 



Motorola 

MC8T13 


Raytheon 

RC75451 

INS8080A 

NEC Micro pPDSOSOA 

2119 


Intersil 

LF355 



Tl 

SN75121 


Signetics 

75451 



pPD8080AF2119 


Motorola 

LF355 


DS75122 

Fairchild 

75122 


Silicon G 

SG75451 

INS8212 

NEC Micro pPB8212 

2172 


PMI 

OP-15 



Motorola 

MC8T14 


Tl 

SN75451 

INS8214 

NEC Micro pPB8214 

2178 



PM355 



Tl 

SN75122 

DS75452 

Fairchild 

75452 

INS8216 

NEC Micro pPB8216 

2184 


Raytheon 

LF355 


DS75123 

Fairchild 

75123 


Motorola 

MC75452 

INS8224 

NEC Micro pPB8224 

2188 


Tl 

LF355 



Motorola 

MC6T23 


Raytheon 

RC75452 

INS8226 

NEC Micro pPB8228 

2184 

LF356 

AMD 

LF356 


DS75124 

Fairchild 

75124 


Silicon G 

SG75452 

INS8238 

NEC Micro pPB8238 

2193 


Intersil 

LF356 



Motorola 

MC8T24 


Tl 

SN75452 

INS8251 

NEC Micro pPD8251 

2204 


Motorola 

LF356 



♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer | Reptacement 1C Master 

Oevice I Source Devica Page 

National Semiconductor 
(cont’d) 


LF356 

PMI 

OP-16 

PM356 


Raytheon 

LF356 


Tl 

LF356 

LF357 

AMD 

LF357 


Fairchild 

pAF357 


Intersil 

LF357 


Motorola 

LF357 


PMI 

OP-17 

PM357 


Raytheon 

LF357 


Tl 

LF357 

LF398 

AMD 

LF398 


Date! 

SHM-UM-2 


PMI 

SMP-1 1 

LH0001 

PMI 

OP-20 

LH0021 

Beckman 

833-21 

LH0042 

AD 

AD0042 


Intersil 

LH0042 

LH0044 

AD 

AD517 

LH0062 

AD 

AD528 

LH0070 

AD 

AD581 

LH2101 

AMD 

LH2101 


Intersil 

LH2101 


Raytheon 

LH2101 

LH2108 

Intersil 

LH2108 

LH2108A 

PMI 

PM2108A 

LH2110 

Intersil 

LH2110 

LH2111 

AMD 

LH2111 


Intersil 

LH2111 


Raytheon 

LH2111 

LH2201 

AMD 

LH2201 


Raytheon 

LH2201 

LH2208 

PMI 

PM2208 

LH2208A 

PMI 

PM2208A 

LH2211 

AMD 

LH2211 


Raytheon 

LH2211 

LH2301 

AMD 

LH2301 


Intersil 

LH2301 


Raytheon 

LH2301 

LH2308 

Intersil 

LH2308 


PMI 

PM2308 

LH2308A 

PMI 

PM2308A 

LH2310 

Intersil 

LH2310 

LH231 1 

AMD 

LH2311 


Intersil 

LH2311 


Raytheon 

LH2311 

LH740 

Fairchild 

HA740 


Intersil 

LH740 


Signetics 

pA740 

LM0052 

AD 

AD506 

LM100 

Intersil 

LM100 


NPC 

SFC2100 


Silicon G 

SGI 00 

LM101 

AD 

ADI 01 


AMD 

LM101 


Fairchild 

pAIOI 


Intersil 

LM101 


Motorola 

LM101 


NPC 

SFC2101 


Raytheon 

LM101 


RCA 

CA101 



CA748 


Signetics 

LM101 


Silicon G 

SGI 01 


Tl 

LM101 

LM102 

AMD 

LM102 


Fairchild 

pA102 


Intersil 

LM102 


Motorola 

LM110 


Silicon G 

SGI 02 

LM104 

Fairchild 

pA104 


Motorola 

LM104 


NPC 

SFC2104 


Raytheon 

LM104 


Silicon G 

SG104 


Tl 

LM104 

LM105 

AMD 

LM105 


Fairchild 

pAIOS 


Intersil 

LM105 


Motorola 

LM105 


NPC 

SFC2105 


Manufacturer 

Device 

1 Replacement 
ISource 

1C Master 
Device tage 

Manufacturer 

Device 

1 fleplacsnieiit 
Isowve 

1C Master 
Device Page 

Manufacturer 

Device 

1 Reptacement 
ISource 

IC Master 
Device Page 

LM105 

Raytheon 

LM105 


LM1310 

Exar 

XR1310 


LM1558 

Motorola 

MCI 558 



Silicon G 

SGI 05 



Motorola 

MC1310 



PMI 

PMI 558 



Tl 

LM105 



RCA 

CA1310 




SSS1558 


LM106 

AMD 

LM106 



Sfjrague 

ULN-2110 



Raytheon 

RM1558 



Raytheon 

LM106 




ULN-2210 



RCA 

CA1558 



Tl 

LM106 


LM1351 

Motorola 

MCI 351 



Signetics 

MCI 558 


LM107 

AD 

AD741S 


LM13606 

Exar 

XR13600 

933 


Silicon G 

SGI 558 



AMD 

LM107 


LM137 

Motorola 

LM137 



Tl 

MCI 558 



Fairchild 

pA107 



Tl 

LM137 


LM158 

Motorola 

LM158 



Intersil 

LM107 


LM139 

AMD 

LM139 



Raytheon 

LM158 



Motorola 

LM107 



Fairchild 

;iA139 




RM4139 



NPC 

SFC2107 



Motorola 

LM139 



Signetics 

SE532 

1109 


Raytheon 

LM107 



Raytheon 

LM139 



Tl 

LM158 



RCA 

CA107 



RCA 

CA139 


LM1596 

Motorola 

MCI 596 



Signetics 

LM107 



Signetics 

LM139 



Signetics 

MCI 596 



Silicon G 

SGI 07 



Silicon G 

SGI 39 



Silicon G 

SGI 596 



Tl 

LM107 



Tl 

LM139 


LM160 

Fairchild 

pA760 


LM108 

AD 

ADI 08 


LM139A 

Motorola 

LM139A 


LM1611 

National 

DS1611 



AMD 

LM108 



PMI 

CMP-04 


LM1612 

National 

DS1612 



Fairchild 

pA108 




PM139A 


LM1613 

National 

DS1613 



Intersil 

LM108 


LM1391 

Motorola 

MCI 391 


LM1614 

National 

DS1614 



Motorola 

LM108 



RCA 

CA1391 


LM163 

National 

DS1603 



PMI 

PMI 08 



Sprague 

ULN-2291 


LM163A 

National 

DS1604 



Raytheon 

LM108 


LM1394 

Motorola 

MCI 394 


LM1800 

Exar 

XR1800 



RCA 

CA108 



RCA 

CA1394 



Fairchild 

pA758 



Signetics 

LM108 



Sprague 

ULN-2294 



RCA 

CA758 



Silicon G 

SGI 08 


LM140 

Exar 

XR146 

929 


Sprague 

ULN-2244 


LM109 

Fab-chiM 

pA109 

934 

LM1 40-05 

Silicon G 

SGI 40-05 


LM1820 

Fairchild 

pA720 



Motorola 

LM109 


LM1 40-06 

Silicon G 

SGI 40-06 



Sprague 

ULN-2137 



NPC 

SFC2109 


LM1 40-08 

Silicon G 

SGI 40-08 


LM1828 

Sprague 

ULN-2228 



Raytheon 

LM109 


LM140-12 

Silicon G 

SG140-12 


LM1829 

Fairchild 

ixfiaai 



Signetics 

LM109 


LM140-15 

Silicon G 

SGI 40-1 5 


LM1841 

Fairchild 

pA2136 



Silicon G 

SGI 09 


LM140-18 

Silicon G 

SGI 40-1 8 



Motorola 

MCI 356 



Tl 

LM109 


LM1 40-24 

SHicon G 

SGI 40-24 



Sprague 

ULN-2136 


LM110 

AMD 

LM110 


LM1408 

Oatel 

DAC-IC8BC 

671 

LM1648 

Sprague 

ULN-2229 



Fairchild 

pAIIO 


LM1414 

Motorola 

MC1414 


LM1877 

Sprague 

ULN-2274 



Intersil 

LM110 



Raytheon 

RC1414 


LM1880 

Signetics 

LM1880 



Motorola 

LM110 



Tl 

TL514 


LM1900 

Tl 

LM1900 



PMI 

BUF-01 


LM143 

Harris 

HA-2640 

984 

LM193 

Signetics 

LM193 




BUF-02 


LM1458 

AMD 

1458 



Tl 

LM193 



Silicon G 

SG1 10 



Exar 

XR1458 


LM199 

Raytheon 

LM199 


LM111 

AMD 

LM111 



Fairchild 

pA1458 


LM200 

Intersil 

LM200 



Fairchild 

pAIII 



Harris 

HA-2655 

986 


NPC 

SFC2200 



Intersil 

LM111 



Hitachi 

HA17458 



Silicon G 

SG200 



Motorola 

LM1 11 



Motorola 

MCI 458 


LM201 

AD 

AD201 



NPC 

SFC2111 



NEC America uPC1458 



AMD 

LM201 



Raytheon 

LM111 



PMI 

OP-14 



Fairchild 

pA201 



RCA 

CA111 




SSS1458 



Intersil 

LM201 



Signetics 

LM111 



Raytheon 

RC1458 



Motorola 

LM201 



Silicon G 

SG1 11 




RC4558 



NPC 

SFC2201 



Tl 

LM111 



RCA 

CA1458 



RCA 

CA201 


LM112 

AMD 

LM112 



Signetics 

^1458 




CA748 



Raytheon 

LM112 



Silicon G 

SGI 458 



Signetics 

LM201 



Silicon G 

SG1 118 



Tl 

MCI 458 



Silicon G 

SG201 


LM114 

PMI 

MAT-01 


LM146 

Exar 

XR146 

929 


Tl 

LM201 


LM117 

Motorola 

LM117 


LM148 

AMD 

LM148 


LM202 

AMD 

LM202 



Silicon G 

SG1 17 



Exar 

XR4741 



Fairchild 

pA202 



Tl 

LM117 



Harris 

HA-4741 



Intersil 

LM202 


LM118 

AD 

AD518 



Intersil 

LM148 



Motorola 

LM210 



AMD 

LM118 



Motorola 

LM148 



Silicon G 

SG202 



Raytheon 

LM118 




MC4741 


LM204 

Fairchild 

|tiA204 



Tl 

LM118 



Raytheon 

LM148 



Motorola 

LM204 


LM119 

AMD 

LM119 



Tl 

LM148 



NPC 

SFC2204 


LM120-12 

Silicon G 

SGI 20-1 2 


LM1488 

Exar 

XR1488 



Raytheon 

LM204 


LM120-15 

Silicon G 

SGI 20-1 5 



Motorola 

MCI 488 



Silicon G 

SG204 


LM 120-5 

Silicon G 

SGI 20-5 



National 

DS1488 



Tl 

LM204 


LM 120-5.2 

Silicon G 

SGI 20-5.2 



Silicon G 

SG1488 


LM205 

AMD 

LM205 


LM 120-8 

Silicon G 

SGI 20-8 


LM1489 

Motorola 

MCI 489 



Fairchild 

pA205 


LM123 

Motorola 

LM123 



National 

DS1489 



Intersil 

LM205 



Silicon G 

SGI 23 



Silicon G 

SGI 489 



Motorola 

LM205 


LM124 

AMD 

LM124 


LM149 

AMD 

LM149 



NPC 

SFC2205 



Fairchild 

pA124 



Intersil 

LM149 



Raytheon 

LM205 



Intersil 

LM124 



Raytheon 

LM149 



Silicon G 

SG205 



Motorola 

LM124 


LM1496 

Fairchild 

fiA796 



Tl 

LM205 



Raytheon 

LM124 



Motorola 

MCI 496 


LM206 

AMD 

LM206 



RCA 

CA124 



Signetics 

MCI 496 



Tl 

LM206 



Signetics 

LM124 



Silicon G 

SGI 496 


LM207 

AD 

AD741J 



Silicon G 

SGI 24 


LM150 

Motorola 

LM150 



AMD 

LM207 



Tl 

LM124 


LM1508 

Datel 

DAC-IC8BM 

671 


Fairchild 

pA207 


LM129 

Raytheon 

LM129 


LM1514 

Motorola 

MC1514 



Intersil 

LM207 


LM1303 

Motorola 

MCI 303 



Raytheon 

RM1514 



Motorola 

LM207 



Raytheon 

RC4739 



Tl 

TL514 



NPC 

SFC2207 


LM1304 

Fairchild 

pA732 


LM1558 

AMD 

1558 



Raytheon 

LM207 


LM1307 

FaircNId 

fiA767 



Exar 

XR1588 



RCA 

CA207 



Motorola 

MCI 307 



Fairchild 

|nA1558 



Signetics 

LM207 




MCI 31 7 



Harris 

HA-2650 

986 


Silicon G 

SG207 



♦ Discontinued 


The manufacturers report their devices can be used as direct r^lacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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I Replacernent 
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1 Repiacement 
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1C Master 
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Manufacturer iRepiacenMnt 
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1C Master 
Device Page 

Mmufacturar 

Device 

iReplacemeni 

'Source 

ICMarter 
Device Page 

National Semiconductor 


LM248 

AMD 

LM248 


LM305 

Fairchild 

pA305 

934 

LM311 

RCA 

CA311 

(cont’d) 





Exar 

XR4741 



Intersil 

LM305 



Signetics 

LM311 





Intersil 

LM248 



Motorola 

LM305 



Silicon G 

SG311 






Motorola 

LM?48 



NEC America 

pPC141 



Tl 

LM311 

LM207 

Tl 

LM207 




MC4741 



NPC 

SFC2305 


LM312 

AMO 

LM312 

Lltf!208 

AD 

AD208 



Raytheon 

LM248 



Raytheon 

LM305 



Raytheon 

LM312 


AMD 

LM208 



Tl 

LM248 



Silicon G 

SG305 



Silicon G 

SG3118 


Fairchild 

fiA208 


LM249 

AMD 

LM249 



Tl 

LM305 


LM3126 

RCA 

CA3126 


Intersil 

LM208 



Intersil 

LM249 


LM3053 

Fairchild 

/jiA753 


LM316 

AMD 

LM316 


Motorola 

LM208 



Raytheon 

LM249 



RCA 

CA3053 


LM317 

Motorola 

LM317 


PMI 

PM208 


LM250 

Motorola 

LM250 



Sprague 

ULN-2209 



Silicon G 

SG317 


Raytheon 

LM208 


LM258 

Motorola 

LM258 


LM3054 

Fairchild 

/1A3054 



Tl 

LM317 


RCA 

CA208 



Raytheon 

LM258 



Motorola 

CA3054 


LM318 

AD 

AD518 


Signetics 

LM208 



Signetics 

LM258 



RCA 

CA3054 



AMO 

LM318 


Silicon G 

SG208 



Tl 

LM258 


LM306 

AMD 

LM306 



NEC America pPC159A 

LM209 

Fairchild 

^iA209 

934 

LM2900 

Fairchild 

pA2900 



Raytheon 

LM306 



Raytheon 

LM318 


Motorola 

LM209 



Motorola 

LM2900 



Tl 

LM306 



Tl 

LM318 


NPC 

SFC2209 



Raytheon 

LM2900 


LM3064 

Fairchild 

fiA3064 


LM31S 

AMD 

LM319 


Raytheon 

LM209 



Tl 

LM2900 



Motorola 

MCI 364 



NEC America pPC319 


Signetics 

LM209 


LM2901 

Fairchild 

pA2901 



RCA 

CA3064 




LM319 


Silicon G 

SG209 



Hitachi 

HA17901 



Sprague 

ULN-2264 


LM320-05 

Motorola 

MC7905 


Tl 

LM209 



Motorola 

LM2901 


LM3065 

Fairchild 

fiA3065 



Silicon G 

SG320-05 

LM210 

AMD 

LM210 



NEC America 

pPC2901 



Motorola 

MCI 358 



Tl 

)xA7905 


Fairchild 

HA210 



Raytheon 

LM2901 



RCA 

CA3065 


LM320-06 

Tl 

jiA7906 


Intersil 

LM210 



RCA 

CA339 



Sprague 

ULN-21 65 


LM320-08 

Silicon G 

SG320-08 


Motorola 

LM210 



Tl 

LM2901 


LM3066 

RCA 

CA3066 



Tl 

(iA7908 


Pmi 

but--Ot 



rai.'w.Md 





oaccgt 


LM320-:2 

Motorola 

MC7312 



BUF-02 



Hitachi 

HA17902 


LM307 

AD 

AD741J 



Silicon G 

SG320-12 


Silicon G 

SG210 



Motorola 

LM2902 



AMD 

LM307 



Tl 

^7912 

LM211 

AMD 

LM211 



NEC America 

fiPC2902 



Fairchild 

mA307 


LM320-15 

Silicon G 

SG320-15 


FaifChitd 

MA21t 



Rsyttwon 

042902 



tnt©rsH ■ 

LM307 


- 

Tl 

pA7at5 


Intersil 

LM211 



Tl 

LM2902 



Motorola 

LM307 


LM320-24 

Tl 

pA7924 


Motorola 

LM211 


LM2903 

Tl 

LM2903 



NPC 

SFC2307 


LM320-5.2 

Silicon G 

SG320-5.2 


NPC 

SFC2211 


LM2904 

Motorola 

LM2904 



Raytheon 

LM307 


LM320-8 

Silicon G 

SG320-8 


Raytheon 

LM211 



Tl 

LM2904 



RCA 

CA307 


LM320MP-12 

Silicon G 

SG320P-12 


RCA 

CA211 


LM293 

Signetics 

LM293 



Signetics 

LM307 


LM320ttP-15 

Silicon G 

SG320P-15 


Signetics 

LM211 



Tl 

LM293 



Silicon G 

SG307 


LM320MP-5.0 

Silicon Q 

SG320P-5.0 


Silicon G 

SG211 


LM298 

Burr-Brown 

SHC298 



Tl 

LM307 


LM320MP12 Signetics 

)xA79M12 


Tl 

LM211 


LM299 

Raytheon 

LM299 


LM3070 

Fairchild 

pA780 



Tl 

pA79M12 

LM21 1 1 

Motorola 

MC1357 


LM300 

Intersil 

LM300 



RCA 

CA3070 


LM320MP15 Si^ietics 

pA79M15 


RCA 

CA2111 



NPC 

SFC2300 



Sprague 

ULN-21 24 



Tl 

pA79M15 


Signetics 

ULN2111 



Silicon G 

SG300 


LM3071 

RCA 

CA3071 


LM320MP18 Signetics 

fiA79M18 


Sprague 

ULN-21 1 1 


LM301 

AD 

AD301 



Sprague 

ULN-21 27 


LM320MP24 Signetics 

/1A79M24 

LM2113 

Sprague 

ULN-2113 



AMD 

LM301 


LM3072 

RCA 

CA3072 



Tl 

pA79M24 

LM212 

AMD 

LM212 



Fairchild 

HA301 


LM3075 

Fairchild 

hA3075 


LM320MP5.0 

Signetics 

HA79M05 


Raytheon 

LM212 



Intersil 

LM301 



Motorola 

MC1375 



Tl 

(iA79M05 


Silicon G 

SG212 



Motorola 

LM301 



RCA 

CA3075 


LM320MP6.0 

Signetics 

pA79M06 

LM216 

AMD 

LM216 



NEC America 

HPC301A 


LM308 

AD 

AD308 



Tl 

pA79M06 

LM217 

Motorola 

LM217 



NPC 

SFC2301 



AMO 

LM308 


LM320MP8.0 

Signetics 

pA79M08 


Silicon G 

SG217 



Raytheon 

LM301 



Fairchild 

)nA308 



T! 

pA79M08 


Tl 

LM217 



RCA 

CA301 



Intersil 

LM308 


LM320T12 

Signetics 

pA7912 

LM218 

AD 

AD518 



Signetics 

LM301 



Motorola 

LM308 



Tl 

fiA7912 


AMD 

LM218 



Silicon G 

SG301 



NEC America pPC156A 


LM320T15 

Signetics 

(iA7915 


Raytheon 

LM218 



Tl 

LM301 



PMI 

PM308 



Tl 

HA7915 


Tl 

LM218 



Toshiba 

TA7505 



Raytheon 

LM308 


LM320T18 

Signetics 

HA7918 

LM219 

AMD 

LM219 


LM301A 

NEC America 

pPC157 



RCA 

CA308 


LM320T24 

Signetics 

pA7924 


NEC America 

mPC219 


LM301 1 

RCA 

CA3011 



Signetics 

LM308 



Tl 

HA7924 

LM220-O5 

Silicon G 

SG220-05 


LM3018 

Fairchild 

HA3018 



Silicon G 

SG308 


LM320T5.0 

Tl 

fiA7905 

LM220-12 

Silicon G 

SG220-12 



RCA 

CA3018 


LM3086 

Fairchild 

MA30e6 


LM320T6.0 

Sigrtetics 

/iA7906 

LM220-15 

Silicon G 

SG220-15 


LM3019 

Fairchild 

pA3019 



Motorola 

MC3386 



Tl 

;iA7906 

LM220-5.2 

Silicon G 

SG220-5.2 



RCA 

CA3019 



RCA 

CA3086 


LM320T8.0 

Signetics 

pA7908 

LM220-8 

Silicon G 

SG220-8 


LM302 

AMD 

LM302 



Silicon G 

SG3086 



Tl 

HA7908 

LM223 

Motorola 

LM223 



Fairchild 

pA302 


iM3089 

RCA 

CA3089 


LM323 

Fairchild 

SH0323 


Silicon e 

SG223 



Intersil 

LM302 



Sprague 

ULN-2289 



Motorola 

1 

LM224 

AMD 

LM224 



Motorola 

LM310 


LM309 

Fairchild 

PlA309 

934 


Silicon G 

SQ323 


Intersil 

LM224 




MC7912 



Motorola 

LM309 


LM324 

AMD 

LM324 


Motorola 

LM224 



Silicon G 

SG302 



NPC 

SFC2309 



Fairchild 

/iA324 


nayn loOi'i 

L«vi<i24 


LM3C2e 

F airCMtld 

prtOCcv 



nsythsoM 

LM308 



Motcrols 

LM324 


RCA 

CA224 



RCA 

CA3026 



Signetics 

LM309 



NEC America 

mPC324 


Signetics 

LM224 


LM3028 

RCA 

CA3028 



Silicon G 

SG309 



Raytheon 

LM324 


Silicon G 

SG224 


LM3039 

RCA 

CA3039 



Tl 

LM309 



RCA 

CA324 


Tl 

LM224 


LM304 

Fairchild 

pA304 

934 

LM310 

AMD 

LM310 



Signetics 

LM324 

LM237 

Motorola 

LM237 



Motorola 

LM304 



Farchild 

|uA310 



Silicon G 

SG324 


Tl 




NcC ArrKjrtut 

firC i 42 



iniersti 

LM;i1U 



Tl 


LM239 

AMD 

LM239 



NPC 

SFC2304 



Motorola 

LM310 


LM329 

Raytheon 

LM329 


Motorola 

LM239 



Raytheon 

LM304 



PMI 

BUF-01 


LM3301 

Motorola 

MC3301 



MC3302 



Silicon G 

SG304 




BUF-02 


LM3302 

Motorola 

MC3302 


Raytheon 

LM239 



Tl 

LM304 



Silicon G 

SG310 



Silicon G 

SG3302 


RCA 

CA239 


LM3045 

Fairchild 

|nA3045 


LM311 

AMD 

LM311 



Tl 

LM3302 


Signetics 

LM239 



RCA 

CA3045 



Fairchild 

pA311 


LM337 

Motorola 

LM337 


Silicon G 

SG239 



Silicon G 

SG3045 



Intersil 

LM311 



Tl 

LM337 


Tl 

LM239 


LM3046 

Fairchild 

)xA3046 



Motorola 

LM311 


LM339 

AMD 

LM339 

LM239A 

Motorola 

LM239A 



Motorola 

MC3346 



NEC America fiPC271 



Fairchild 

pA339 


PMI 

CMP-Od 



art 





..DrQi 1 




1 kiooo 



PM239A 



Silicon G 

SG3046 



NPC 

SFC2311 




MC3302 

LM246 

Exar 

XR246 

929 

LM305 

AMD 

LM305 



Raytheon 

LM311 



NEC America nPC339 


♦ Discontinued 
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Manufacturer 

Device 

1 Reptacement 1C Maater 

1 Source Device Page 

Menufactuiw I Reptacement 1C Master 
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Manufacturer | Reptacement 1C Maatar 

Device 1 Source Device Page 

Manufacturer 

Devfce 

1 Replacement 1C Master 

1 Source Device Page 

National Semiconductor 

LM341-6 

Motorola 

MC78M06 


LM5520 

Silicon G 

SG5520 

LM711 

Motorola 

MC1711 


(cont’d) 




Signetics 

/1A78M06 


LM5521 

Silicon G 

SG5521 


NPC 

SFC271 1 





Tl 

HA78M06 


LM5522 

National 

DS5522 


Raytheon 

RC711 





LM341-8 

Motorola 

MC78M08 



Silicon G 

SG5522 



RM711 


LM339 


1 


Tl 

pA78M08 


LM5523 

Silicon G 

SG5523 


RCA 

CA711 


Rr!A 

nAartq 

LM342-05 

Motorola 

MC78M05 


LM5524 

Motorola 

MC5524 


Signetics 

pA711 




1 

LM342-06 

Motorola 

MC78M06 



National 

DS5524 


Silicon G 

SG711 





LM342-08 

Motorola 

MC78M08 



Silicon G 

SG5524 


Tl 

pA711 



Tl 

1 

LM342-12 

Motorola 

MC78M12 


LM5525 

Motorola 

MC5525 

LM723 

AMD 

723 


LM339A 

Motorola 

LM339A 

LM342-15 

Motorola 

MC78M15 



Silicon G 

SG5525 


Fairchild 

/tA723 

934 


PM! 

nMP-04 

LM342-18 

Motorola 

MC78M18 


LM5528 

Motorola 

MC5528 


Intersil 

723 




PIUi;);i9A 

LM342-24 

Motorola 

MC78M24 



National 

DS5528 


Motorola 

MCI 723 


LM340-10 

Tl 

LM340-10 

LM343 

Harris 

HA-2645 

984 


Silicon G 

SG5528 


NPC 

SFC2723 


LM340-12 

Fairchild 

(iA7812 


Motorola 

MCI 439 


LM5529 

Motorola 

MC5529 


Flaytheon 

RC723 




MC7812 

LM346 

Exar 

XR346 

929 


Silicon G 

SG5529 



RM723 



Raytheon 

RC7812 

LM348 

AMD 

LM348 


LM55325 

Motorola 

MC55325 


RCA 

CA723 



Signetics 

LM340-12 


Exar 

XR4741 



National 

DS55325 


SGS 

LI 23 




SG340-12 


Harris 

HA-4741 



Silicon G 

SG55325 


Signetics 

pA723 



Tl 

;iA7fi1? 


Motorola 

LM348 


LM5534 

Motorola 

MC5534 


Silicon G 

SG723 




Lm340-12 



MC4741 



National 

DS5534 


Tl 

pA723 


LM340-15 

Fairchild 

fiA7815 


Raytheon 

LM348 



Silicon G 

SG5534 

LM725 

AMD 

725 



Motorola 

MC7815 


Tl 

LM348 


LM5535 

Motorola 

MC5535 


Fairchild 

pA725 



Signetics 

)uiA7815 

LM349 

AMD 

LM349 



Silicon G 

SG5535 


NEC America pPC154 



Lm340-15 


Raytheon 

LM349 


LM5538 

Motorola 

MC5538 



pPC154A 




SG340-1 5 

LM350 

Motorola 

LM350 


♦LM5538 

National 

DS553e 


PMI 

PM725 



Tl 

fiA7815 

LM351 

National 

DS75453 



Silicon G 

SG5538 



SSS725 




Lm340-15 

LM354 

NPC 

SFC2524 


LM5539 

Motorola 

MC5539 


Raytheon 

RC725 


LM34.0-18 

Fairchild 

fiA7818 



SFC2525 



Silicon G 

SG5539 



RM725 




MC7818 

♦LM358 

Motorola 

LM358 


LM55450 

National 

DS55450 

LM733 

AMD 

733 



Raytheon 

RC7818 


NEC America fiPC358 



Silicon G 

SG55450 


Fairchild 

pA733 




HA7818 


Raytheon 

LM358 


LM55451 

National 

DS55451 


Motorola 

MCI 733 




Lm340-18 



RC4.139 



Silicon G 

SG55451 


Raytheon 

RC733 



Silicon G 

SG340-18 


Signetics 

LM358 


LM55452 

National 

DS55452 



RM733 



Tl 

pA7818 


Tl 

LM358 



Silicon G 

SG55452 


Signetics 

pA733 




LM340-18 

♦LM360 

Farchild 

pA760 


LM55453 

Silicon G 

SG55453 


Silicon G 

SG733 


LM340-24 

Fairchild 

mA7824 

LM3611 

Sprague 

UDN-3611 


LM55454 

National 

DS55454 


Tl 

pA733 



Motorola 

MC7824 



ULN-361 1 



Silicon Q 

SG55454 

LM741 

AD 

AD741 



Raytheon 

RC7824 

♦LM3612 

National 

DS3612 


LM555 

AMD 

LM555 


AMD 

741 



Signetics 

HA7824 


Sprague 

UDN-3612 



Cherry 

CS555 


Fairchild 

)iA741 




LM340-24 



ULN-361 2 



Exar 

XR555 


Intersil 

741 



Silicon G 

SG340-24 

♦LM3613 

National 

DS3613 



Fairchild 

fiASSS 


Motorola 

MCI 741 



Tl 

fiA7824 


Sprague 

UDN-3613 



Motorola 

MCI 455 


NEC America ^PC151 




LM340-24 



ULN-361 3 




MCI 555 



iaPC741 


LM340-5 

Fairchild 

HA7805 

♦LM3614 

National 

DS3614 



NEC America pPC1555 


NPC 

SFC2741 



Motorola 

MC7805 


Sprague 

UDN-3614 



Raytheon 

RC555 


PMI 

OP-02 



Raytheon 

RC7805 



ULN-361 4 




RM555 



PM741 



Signetics 

HA7805 

♦LM3625 

National 

DS3625 



RCA 

CA555 



SSS741 




LM340-5 

♦LM363 

National 

DS3603 



Signetics 

NE555 


Raytheon 

RC741 



Silicon G 

SG340-05 

♦LM363A 

National 

DS3604 



Silicon G 

SG555 



RM741 



Tl 

fiA7805 

♦LM367 

Silicon G 

SG305 



Tl 

NE555 


RCA 

CA741 




LM340-5 

♦LM376 

Fairchild 

/xA376 

934 



SE555 


Signetics 

(iA741 


LM340-6 

Fairchild 

^A7806 


Motorola 

LM305 


LM556 

AMD 

LM556 


Silicon G 

SG741 



Motorola 

MC7806 


NEC America pPC305 



Exar 

XR556 


Sprague 

ULN-2151 



Raytheon 

RC7806 



LM376 



Fairchild 

HA556 


Tl 

;iA741 



Signetics 

JIA7806 


NPC 

SFC2376 



Motorola 

MC3456 


Toshiba 

TA7504 




LM340-6 


Tl 

LM376 




MC3556 

LM746 

Motorola 

MCI 328 



Silicon G 

SG340-06 

LM377 

Sprague 

ULN-2278 



Raytheon 

RC556 


Sprague 

ULN-2114 



Tl 

LM340-6 

LM380 

Sprague 

ULN-2280 



Silicon G 

SG556 



ULN-2228 


LM340-8 

Fairchild 

HA7808 

LM381 

Signetics 

LM381 



Tl 

NE556 

LM747 

AMD 

747 



Motorola 

MC7808 

LM382 

Signetics 

LM382 




SE556 


Fairchild 

pA747 



Raytheon 

RC7808 

LM383 

Sprague 

ULN-3701 


LM565 

Motorola 

LM565 


Motorola 

MCI 747 



Signetics 

fiA7808 

LM384 

Sprague 

ULN-2281 



Signetics 

NE565 


NEC America pPC251 




LM340-8 

LM387 

Signetics 

LM387 


LM566 

Signetics 

NE566 


PMI 

OP-04 



Silicon G 

SG340-08 

LM3900 

Fairchild 

pA3900 


LM567 

Exar 

XR567 



PM747 



Tl 

HA7808 


Motorola 

MC3401 



Signetics 

NE567 



SSS747 




LM340-8 


Raytheon 

RC3302 


LM703 

Fairchild 

fiA703 


Raytheon 

RC747 


LM340LA-12 

Tl 

HA78L12 


Tl 

LM3900 


LM709 

Fairchild 

fiA709 



RM747 


LM340LA-15 

Tl 

HA78L15 

♦LM3901 

Motorola 

MC3302 



Motorola 

MCI 709 


RCA 

CA747 


LM340LA-5 

Tl 

fiA78L05 


Raytheon 

MC3302 



NEC America fiPCSSA 


Signetics 

mA747 


LM340LA-6 

Tl 

HA78L06 

LM3909 

Siliconix 

LM3909 



NPC 

SFC2709 


Silicon G 

SG747 


LM340LA-8 

Tl 

UA78L08 

LM391 1 

NEC America pPC3911 



Raytheon 

RC709 


Tl 

pA747 


LM340T-12 

NEC America fjPC14312 

LM3911-05 

NEC America pPC616 




RM709 

LM748 

AMD 

748 


LM340T-15 

NEC America fiPC14315 

LM393 

Signetics 

LM393 



Signetics 

pA709 


Fairchild 

pA748 


LM340T-18 

NEC America nPC14318 


Tl 

LM393 



Tl 

fiA709 


Intersil 

748 


LM340T-24 

NEC America |uPC1 4324 

LM399 

AD 

AD581 



Toshiba 

TA7502 


Motorola 

MCI 748 


LM340T-5 

NEC America fiPC 14305 


Raytheon 

LM399 


LM710 

Fairchild 

pA710 


NPC 

SFC2748 


LM340T-8 

NEC America |nPC 14308 

LM4250 

Fairchild 

pA776 



Motorola 

MC1710 


Raytheon 

RC748 


LM3401 

Motorola 

MC3401 


Harris 

HA-2720 

990 


NEC America pPC71 



RM748 


LM341-12 

Motorola 

MC78M12 


Intersil 

LM4250 



NPC 

SFC2710 


RCA 

CA748 



Tl 

>iA78M12 


Silicon G 

SG4250 



Raytheon 

RC710 


Signetics 

pA748 


LM341-15 

Motorola 

MC78M15 


Solitron 

UC4250 




RM710 


Silicon G 

SG748 



Tl 

HA78M15 

LM55107A 

Motorola 

MC55107 



RCA 

CA710 


Tl 

jiA748 


LM341-24 

Motorola 

MC78M24 . 


National 

DS55107 



Signetics 

mA710 

LM75107A 

Motorola 

MC75107 



Tl 

HA78M24 

LM55108A 

Motorola 

MC55108 



Silicon G 

SG710 


National 

DS75107 


LM341-5 

Motorola 

MC78M05 


National 

DS55108 



Tl 

pA710 

LM75108A 

Motorola 

MC75108 



Tl 

pA78M05 

LM5520 

National 

DS5520 


LM711 

Fairchild 

pA711 


National 

DS75108 



♦ Discontinued 
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1C MASTER 


Manufacturer i Replacement 
Device I Source 

tC Master 
Device Page 

Manufacturer i Replacement 
Device i Source 

— 

1C Master 
Device Page 

Mamrtacturer 

Device 

I Replacement 
I Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device ' Page 

NEC America ^cont’d^ 

HPB74LS367 National 

DM74LS367 

pPB7400 

Toshiba 

TC7400 

pPB74151 

Mitsubishi 

M53351 


* 

Raytheon 

74LS367 


TRW 

7400 


Motorola 

MC74151 



Signetics 

74LS367A 

pPB7402 

Fairchild 

7402 


National 

DM74151 

pPB74LS21 Motorola 

SN74LS21 

Tl 

SN74LS367A 


Hitachi 

HD7402 


Signetics 

74151 

National 

DM74LS21 

pPB74LS368 Fairchild 

74LS368 


Mitsubishi 

M53202 


Tl 

SN74151 

Raytheon 

74LS21 

Hitachi 

HD74LS368 


Motorola 

MC7402 


TRW 

74151 

Signetics 

74LS21 

Motorola 

SN74LS368A 


National 

DM7402 

MPB74153 

Fairchild 

74153 

II 

SN74LS21 

National 

DM74LS368 


Signetics 

7402 


Mitsubishi 

M53353 

HPB74LS251 AMD 

SN74LS251 

Raytheon 

74LS368 


Tl 

SN7402 


Motorola 

MC74153 

Fairchild 

74LS251 

Signetics 

74LS368A 


TRW 

7402 


National 

DM74153 

Hitachi 

HD74LS251 

Tl 

SN74LS368A 

);tPB7404 

Fairchild 

7404 


Signetics 

74153 

Motorola 

SN74LS251 

pPB74LS37 Fairchild 

74LS37 


Hitachi 

HD7404 


Tl 

SN74153 

National 

DM74LS251 

Hitachi 

HD74LS37 


Mitsubishi 

M53204 


TRW 

74153 

Raytheon 

74LS251 

Motorola 

SN74LS37 


Motorola 

MC7404 

pPB74154 

AMD 

SN74154 

Signetics 

74LS251 

National 

DM74LS37 


National 

DM7404 


Fairchild 

74154 

Tl 

SN74LS251 

Raytheon 

74LS37 


Signetics 

7404 


Mitsubishi 

M53354 

pPB74LS253 AMD 

SN74LS253 

Signetics 

74LS37 


Tl 

SN7404 


Motorola 

MC74154 

Fairchild 

74LS253 

Tl 

SN74LS37 


Toshiba 

TC7404 


National 

DM74154 

Hitachi 

HD74LS253 

pPB74LS375 Fairchild 

74LS375 


TRW 

7404 


Signetics 

74154 

Motorola 

SN74LS253 

Motorola 

SN74LS375 

pPB7405 

Fairchild 

7405 


Tl 

SN74154 

National 

DM74LS253 

Raytheon 

74LS375 


Hitachi 

HD7405 


TRW 

74154 

Raytheon 

74LS253 

Signetics 

74LS375 


Mitsubishi 

M53205 

pPB74155 

Fairchild 

74155 

Signetics 

74LS253 

Tl 

SN74LS375 


Motorola 

MC7405 


Mitsubishi 

M53355 

Tl 

SN74LS253 

pPB74LS38 Fairchild 

74LS38 


National 

DM7405 


Motorola 

MC74155 

)iPB74LS257 AMD 

SN74LS257 

Hitachi 

HD74LS38 


Signetics 

7405 


National 

DM74155 

Fairchild 

74LS257 

Motorola 

SN74LS38 


Tl 

SN7405 


Signetics 

74155 

! litach; 

I ID74I_3257 

I'ixiktOridi 

DW74L336 


TRw 

7406 


ii 

t>N/4l55 

Motorola 

SN74LS257A 

Flaytheon 

74LS38 

pPB7410 

Fairchild 

7410 


TRW 

74155 

National 

DM74LS257 

Signetics 

74LS38 


Hitachi 

HD7410 

pPB74156 

Fairchild 

74156 

Raytheon 

74LS257 

Tl 

SN74LS38 


Mitsubishi 

M53210 


Hitachi 

HD74156 

Signetics 

74LS257 

pPB74LS4P Fairchild 

r4tS40 


Motorola 

MC7410 


Mitsubishi 

M53356 

Tl 

SN74LS257A 

HitacW 

HD74LS40 


National 

DM7410 


Motorola 

MC74156 

pPB74LS258 AMD 

SN74LS258 

Motorola 

SN74LS40 


Signetics 

7410 


National 

DM74156 

Fairchild 

74LS258 

National 

DM74LS40 


Tl 

SN7410 


Signetics 

74156 

Motorola 

SN74LS258 

Raytheon 

74LS4d 



SN7427 


Tl 

SN74156 

National 

DM74LS258 

Signetics 

74LS40 


Toshiba 

TC7410 


TRW 

74156 

Raytheon 

74LS258 

Tl 

SN74LS40 


TRW 

7410 

mPB74157 

AMD 

SN74157 

Signetics 

74LS258 

HPB74LS42 Fairchild 

74LS42 

pPB74105 

Fairchild 

74105 


Fairchild 

74157 

Tl 

SN74LS258 

Hitachi 

HD74LS42 

pPB74107 

Fairchild 

74107 


Hitachi 

HD74157 

pPB74LS27 Fairchild 

74LS27 

Motorola 

SN74LS42 


Hitachi 

HD74107 


Mitsubishi 

M53357 

Hitachi 

HD74LS27 

National 

DM74LS42 


Mitsubishi 

M53307 


Motorola 

MC74157 

Motorola 

SN74LS27 

Raytheon 

74LS42 


Motorola 

MC74107 


National 

DM74157 

National 

DM74LS27 

Signetics 

74LS42 


National 

DM74107 


Signetics 

74157 

Raytheon 

74LS27 

Tl 

SN74LS42 


Signetics 

74107 


Tl 

SN74157 

Signetics 

74LS27 

pPB74LS51 Fairchild 

74LS51 . 


Tl 

SN74107 

pPB74161 

AMO 

SN74161 

Tl 

SN74LS27 

Hitachi 

HD74LS51 

pPB74123 

AMD 

SN74123 


Fairchild 

74161 

pPB74LS279 Fairchild 

74LS279 

Motorola 

SN74LS51 


Fairchild 

74123 


Hitachi 

HD74161 

Motorola 

SN74LS279 

National 

DM74LS51 


Mitsubishi 

M53323 


Mitsubishi 

M53361 

National 

DM74LS279 

Raytheon 

74LS51 


Motorola 

MC74123 


Motorola 

MC74161 

Raytheon 

74LS279 

Signetics 

74LS51 


National 

DM74123 


National 

OM74161 

Signetics 

74LS279 

Tl 

SN74LS51 


Signetics 

74123 


Signetics 

74161 

Tl 

SN74LS279 

pPB74LS54 Fairchild 

74LS54 


Tl 

SN74123 


Tl 

SN74161 

/iPB74LS295 Fairchild 

74LS295 

Hitachi 

HD74LS54 


TRW 

74123 


TRW 

74161 

Motorola 

SN74LS295 

Motorola 

SN74LS54 

pPB7413 

Fairchild 

7413 

pPB74164 

AMD 

74164 

Raytheon 

74LS295A 

National 

DM74LS54 


Mitsubishi 

M532t3 


Fairchild 

74164 

Signetics 

74LS295 

Raytheon 

74LS54 


Motorola 

MC7413 


Hitachi 

HD74164 

Tl 

SN74LS295B 

Signetics 

74LS54 


National 

DM7413 


Mitsubishi 

M53364 

pPB74LS30 Fairchild 

74LS30 

Tl 

SN74LS54 


Signetics 

7413 


National 

DM74164 

Hitachi 

HD74LS30 

pPB74LS55 Fairchild 

74LS55 


Tl 

SN7413 


Signetics 

74164 

Motorola 

SN74LS30 

Hitachi 

HD74LS55 


TRW 

7413 


Tl 

SN74164 

National 

DM74LS30 

Motorola 

SN74LS55 

pPB74141 

Fairchild 

74141 

pPB74170 

Fairchild 

74170 

Raytheon 

74LS30 

National 

DM74LS55 


Motorola 

MC74141 


Mitsubishi 

M53370 

Signetics 

74LS30 

Raytheon 

74LS55 


National 

DM74141 


National 

DM74170 

Ti 

CMTr^j OOQ 


74LS55 


Tl 

SN74i41 


Signetics 

74170 

pPB74LS32 Fairchild 

74LS32 

Tl 

SN74LS55 

pPB74147 

Hitachi 

HD74147 


Tl 

SN74170 

Hitachi 

HD74LS32 

UPB74LS74 Fairchild 

74LS74 


Mitsubishi 

M53347 

;rPB74175 

AMD 

SN74175 

Motorola 

SN74LS32 

Hitachi 

HD74LS74A 


National 

DM74147 


Fairchild 

74175 

I'totiOnai 

Dn(’74LS32 

Muiuiuia 

SN74LS74A 


Signetics 

7414/ 


Hitachi 

HD74175 

Raytheon 

74LS32 

National 

DM74LS74 


Tl 

SN74147 


Mitsubishi 

M53375 

Signetics 

74LS32 

Raytheon 

74LS74 

pPB74148 

Fairchild 

9318 


Motorola 

MC74175 

Tl 

SN74LS32 

Signetics 

74LS74 


Hitachi 

HD74148 


National 

DM74175 

mPB 74LS365 Fairchild 

74LS365 

Tl 

SN74LS74A 


Mitsubishi 

M53348 


Signetics 

74175 

Motorola 

SN74LS365A 

^iPB74LS86 Fairchild 

74LS86 


National 

DM74148 


Tl 

SN74175 

Ndliurtai 


Hitachi 

HD74LS86 


Signetics 

74148 

pPB74180 

Fairchild 

74180 

Raytheon 

74LS365 

Motorola 

SN74LS86 


Tl 

SN74148 


Hitachi 

HD74180 

Signetics 

74LS365A 

Raytheon 

74LS86 

pPB74150 

Fairchild 

74150 


Mitsubishi 

M53380 

Tl 

SN74LS365A 

Signetics 

74LS86 


Hitachi 

HD74150 


Motorola 

MC74180 

HPB74LS366 Fairchild 

74LS366 

Tl 

SN74LS86 


Mitsubishi 

M53350 


National 

DM74180 

Motorola 

SN74LS366A 

)j,PB74S113 Motorola 

SN74LS113A 


Motorola 

MC74150 


Signetics 

74180 

National 

DM74LS366 

pPB7400 Fairchild 

7400 


National 

DM74150 


Tl 

SN74180 

Raytheon 

74LS366 

Hitachi 

HD7400 


Signetics 

74150 


TRW 

74180 

Signetics 

74LS366A 

Mitsubishi 

M53200 


Tl 

SN74150 

pPB7418l 

AMD 

SN74181 

Tl 

SN74LS366A 

Motorola 

MC7400 


Toshiba 

TC74 


Fairchild 

74l8l 


















iviiLouuiai II 


Hitachi 

HD74LS367 

Signetics 

7400 

pPB74151 

Fairchild 

74151 


Motorola 

MC74181 

Motorola 

SN74LS367A 

Tl 

SN7400 


Hitachi 

HD74151 


National 

DM74181 


♦ Discontinued 
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^iPB7442 

Tl 

SN7442 

mPB7486 

Fairchild 

7486 

nPD4015 

Toshiba 

TC4015 


HPB7445 

Fairchild 

7445 


Hitachi 

HD7486 

fiPD4017 

Fairchild 

F4017 





Mitsubishi 

M53245 


MitsuNshi 

M53286 


Mitel 

SIL4017 

fiPB74181 

Signetics 

74181 


Motorola 

MC7445 


Motorola 

MC7486 


Motorola 

MCI 401 7 


Tl 

SN74181 


National 

DM7445 


National 

DM7486 


National 

CD4017 

(HPB74182 

AMD 

SN74182 


Signetics 

7445 


Signetics 

7486 


RCA 

CD4017 


Fairchild 

74182 


Tl 

SN7445 


tl 

SN7486 


SGS 

HBF4017 


Mitsubishi 

M53382 


TRW 

7445 


TRW 

7486 


Solitron 

CM4017 


Motorola 

MC74182 

fiPB7447 

Fairchild 

7447 

;iPB7491 

Fairchild 

7491 


SSS 

SCL4017 


National 

DM74182 


Mitsubishi 

M53247 


MitsubisN 

M53291 


Tl 

TP4017 


Signetics 

74182 


Motorola 

MC7447 


Motorola 

MC7491 


Toshiba 

TC4017 


Tl 

SN74182 


National 

DM7447 


National 

DM7491 

pPD4020 

Fairchild 

F4020 

,iPB74192 

AMD 

SN74192 


Signetics 

7447 


Signetics 

7491 


Mitel 

SIL4020 


Fairchild 

74192 


Tl 

SN7447 


Tl 

SN7491 


Motorola 

MCI 4020 


Mitsubishi 

MS3392 

fiPB7450 

Fairchild 

7450 

/iPC151 

Toshiba 

TA7504 


National 

CD4020 


Motorola 

MC74192 


Hitachi 

HD7450 

mPC157 

Toshiba 

TA7506 


RCA 

CD4020 


National 

DM74192 


Mitsubishi 

M53250 

;iPC255 

Toshiba 

TA7502 


SGS 

HBF4020 


Signetics 

74192 


Motorola 

MC7450 

HPD4001 

FaircNId 

F4001 


Solitron 

CM4020 


Tl 

SN74192 


National 

DM7450 


Mitel 

SIL4001 


SSS 

SCL4020 

juPB74193 

AMD 

SN74193 


Signetics 

7450 


Motorola 

MCI 4001 


Tl 

TP4020 


Fairchild 

74193 


Tl 

SN7450 


National 

CD4001 


Toshiba 

TC4020 


Mitsubishi 

M53393 


TRW 

7450 


RCA 

CD4001 

HPD4021 

Fairchild 

F4021 


Motorola 

MC74193 

;iPB7451 

Fairchild 

7451 


SGS 

HBF4001 


Mitel 

SIL4021 


National 

DM74193 


Hitachi 

HD7451 


Solitron 

CM4001 


Motorola 

MCI 4021 


Signetics 

74193 


Motorola 

MC7451 


SSS 

SCL4001 


National 

CD4021 


Tl 

SN74193 


National 

DM7451 


Tl 

TP4001 


RCA 

CD4021 

HPB74195 

AMD 

SN74195 


Signetics 

7451 


Toshiba 

TC4001 


Solitron 

CM4021 


Fairchild 

74195 


Tl 

SN7451 

fiPD4002 

Fairchild 

F4002 


SSS 

SCL4021 


Motorola 

MG74195 


TRW 

7451 


Mitel 

SIL4002 


Tl 

TP4021 


National 

DM74195 

juiPB7453 

Fairchild 

7453 


Motorola 

MCI 4002 


Toshiba 

TC4021 


Signetics 

74195 


Hitachi 

HD7453 


National 

CD4002 

mPD4023 

Fairchild 

F4023 


Tl 

SN74195 


MitsubisN 

M53253 


RCA 

CD4002 


Mitel 

SIL4023 

^PB74198 

Fairchild 

74198 


Motorola 

MC7453 


SGS 

HBF4002 


Motorola 

MCI 4023 


Hitachi 

HD74198 


National 

DM7453 


Solitron 

CM4002 


National 

CD4023 


Mitsubishi 

M53398 


Signetics 

7453 


SSS 

SCL4002 


RCA 

CD4023 


National 

DM74198 


Tl 

SN7453 


Tl 

TP4002 


SGS 

HBF4023 


Signetics 

74198 


TRW 

7453 


Toshiba 

TC4002 


Solitron 

CM4023 


Tl 

SN74198 

^PB7454 

Fairchild 

7454 

fiPD4011 

Fairchild 

F401 1 


SSS 

SCL4023 

)iPB7420 

Fairchild 

7420 


HitacN 

HD7454 


Mitel 

SIL401 1 


Tl 

TP4023 


Hitachi 

HD7420 


Motorola 

MC7454 


Motorola 

MC14011 


Toshiba 

TC4023 


Mitsubishi 

M53220 


National 

DM7454 


National 

CO4011 

ftPD4025 

Fairchild 

F4025 


Motorola 

MC7420 


Signetics 

7454 


RCA 

CD4011 


Mitel 

SIL4025 


National 

DM7420 


Tl 

SN7454 


SGS 

HBF401 1 


Motorola 

MCI 4025 


Signetics 

7420 


TRW 

7454 


Solitron 

CM401 1 


National 

CD4025 


Tl 

SN7420 

jiPB7460 

Fairchild 

7460 


SSS 

SCL401 1 


RCA 

CD4025 


Toshiba 

TC7420 


Hitachi 

HD7460 


Tl 

TP401 1 


SGS 

HBF4025 


TRW 

7420 


Mitsubishi 

M53260 


Toshiba 

TC401 1 


Solitron 

CM4025 

;iPB74283 

Fairchild 

74283 


Motorola 

MC7460 

^PD4012 

Fairchild 

F4012 


SSS 

SCL4025 


Mitsubishi 

M53483 


National 

DM7460 


Mitel 

SIL4012 


Tl 

TP4025 


Tl 

SN74283 


Signetics 

7460 


Motorola 

MCI 401 2 


Toshiba 

TC4025 

MPB7430 

Fairchild 

7430 


Tl 

SN7460 


National 

CD4012 

fiPD4027 

Fairchild 

F4027 


Hitachi 

HD7430 


TRW 

7460 


RCA 

CD4012 


Mitel 

SIL4027 


Mitsubishi 

M53230 

HPB7473 

Fairchild 

7473 


SGS 

HBF4012 


Motorola 

MCI 4027 


Motorola 

MC7430 


MitsuNshi 

M53273 


Solitron 

CM4012 


National 

CD4027 


National 

DM7430 


Motorola 

MC7473 


SSS 

SCL4012 


RCA 

CD4027 


Signetics 

7430 


National 

DM7473 


Tl 

TP4012 


SGS 

HBF4027 


Tl 

SN7430 


Signetics 

7473 


Toshiba 

TC4012 


Solitron 

CM4027 


TRW 

7430 


Tl 

SN7473 

fiPD4013 

Fairchild 

F4013 


SSS 

SCL4027 

|tiPB7437 

Fairchild 

7437 

fiPB7474 

Fairchild 

7474 


Mitel 

SIL4013 


Tl 

TP4027 


Mitsubishi 

M53237 


Hitachi 

HD7474 


Motorola 

MCI 401 3 


Toshiba 

TC4027 


Motorola 

MC7437 


MitsuNsN 

M53274 


National 

CD4013 

|liPD4028 

FaircNId 

F4028 


National 

DM7437 


Motorola 

MC7474 


RCA 

CD4013 


Mitel 

SIL4028 


Signetics 

7437 


National 

DM7474 


SGS 

HBF4013 


Motorola 

MCI 4028 


n 

SN7437 


Signetics 

7474 


Solitron 

CM4013 


National 

CD4028 


TRW 

7437 


Tl 

SN7474 


SSS 

SCL4013 


RCA 

CD4028 

;»PB7438 

Fairchild 

7438 


TRW 

7474 


Tl 

TP4013 


SGS 

HBF4028 


MitsubisN 

M53238 

MPB747e 

Fairchild 

7476 


TosNba 

TC4013 


Solitron 

CM4028 


Motorola 

MC7438 


MitsubisN 

M53276 

^PD4014 

Fairchild 

F4014 


SSS 

SCL4028 


National 

DM7438 


Motorola 

MC7476 


Mitel 

SIL4014 


Tl 

TP4028 


Signetics 

7438 


National 

DM7476 


Motorola 

MCI 401 4 


Toshiba 

TC4028 


Tl 

SN7438 


Signetics 

7476 


National 

CD4014 

fiPD4029 

Fairchild 

F4029 


TRW 

7438 


Tl 

SN7476 


RCA 

CD4014 


Mitel 

SIL4029 

mPB7440 

Fairchild 

7440 


TRW 

7476 


SGS 

HBF4014 


National 

CD4029 


Hitachi 

HD7440 

HPB7480 

FaircNId 

7480 


Solitron 

CM4014 


RCA 

CD4029 


Mitsubishi 

M53240 


MitsubisN 

M53280 


SSS 

SCL4014 


SGS 

HBF4029 


Motorola 

MC7440 


Motorola 

MC7480 


Tl 

TP4014 


Solitron 

CM4029 


National 

DM7440 


Signetics 

7480 


Toshiba 

TC4014 


SSS 

SCL4029 


Signetics 

7440 


Tl 

SN7480 

;iPD4015 

Fairchild 

F4015 


Tl 

TP4029 


Tl 

SN7440 

ftPB7485 

FaircNId 

7485 


Mitel 

SIL4015 


Toshiba 

TC4029 


TRW 

7440 


Hitachi 

HD7485 


Motorola 

MCI 401 5 

^PD4030 

Fairchild 

F4030 

mPB7442 

Fairchild 

7442 


MitsubisN 

M53285 


National 

CD4015 


Mitel 

SIL4030 


Hitachi 

HD7442 


Motorola 

MC7485 


RCA 

CD4015 


National 

CD4030 


Mitsubishi 

M53242 


National 

DM7485 


SGS 

HBF4015 


RCA 

CD4030 


Motorola 

MC7442 


Signetics 

7485 


Solitron 

CM4015 


SGS 

HBF4030 


National 

DM7442 


Tl 

SN7485 


SSS 

SCL4015 


Solitron 

CM4030 


Signetics 

7442 


TRW 

7485 


Tl 

TP4015 


SSS 

SCL4030 


' Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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iC MASTER 


Manufacturer 

I Replacement 

IC Master 



IC Master 



IC Master 

Mamifacturer 

1 Replacement 

IC Master 

Itevice 

1 Sowce 

Device 

Page 

Device 

1 Source 

Device 

Page 

Device 

> Source 

Device 

Page 

Device 

iSoiece 

Device 

Page 

NEC America (cont’di 


);iPD4069 

National 

CD4069 


♦pPB2206 

AMD 

AM27LS01 


HPD2101 

National 

MM2101 



* 





MM74C04 



Fairchild 

93411 



Signetics 

2101 







RCA 

CD4069 



MMI 

6530 


fiPD2102 

AMD 

2102 


HPD4030 

Tl 

TP4030 



Solitron 

CM4069 



Signetics 

N82S16 

1678 



9102 



Toshiba 

TC4030 



SSS 

SCL4069 


♦nPB2289 

AMD 

SN74S289 



Fairchild 

2102 

1275 

fiPD4035 

Fairchild 

F4035 



Tl 

TP4069 


)iPB2902 

Motorola 

MC2902 



Intel 

2102 



Mitei 

SiL4035 



Toshiba 

TC4063 


nPB2911 

National 

IDM231 1 




8102 



Motorola 

MC 14035 


^iPD4071 

Fairchild 

F4071 


Raytheon 

AM291 1 



National 

MM2 102 A 



National 

CD4035 



Mitel 

SIL4071 


HPB403 

Fairchild 

93417 

1258 


Signetics 

2102 



RCA 

CD4035 



Motorola 

MCI 4071 



Harris 

HM7610 


pPD21 1 1 

AMD 

2111 



SGS 

HBF4035 



National 

CD4071 




1284,1292 


9111 



Solitron 

CM4035 



RCA 

CD4071 




HPROM-1024A 


Intel 

2111 



SSS 

SCL4035 



Solitron 

CM4071 



Intersil 

IM5603 




8111 



Tl 

TP4035 



SSS 

SCL4071 



MMI 

6309-1 

1449 


Motorola 

MCM2111 



Toshiba 

TC4035 



Tl 

TP4071 



National 

DM74S3e7 




MCM68111 


>iPD4040 

Fairchild 

F4040 



Toshiba 

TC4071 




DM7535 



National 

MM21 1 1 



Mitel 

SIL4040 


;iPD40b1 

Faircniia 

F40di 



Signetics 

N82S126 

1680 


SlQTiStiCS 

2111 



National 

CD4040 



Mitel 

S1L4081 



Tl 

SN74S387 

1708 

ftPD2114 

AMD 

9114 



RCA 

CD4040 



Motorola 

MCI 4081 


pPB405 

Fairchild 

93438 

1262 



9124 



Solitron 

CM4040 



National 

CD4081 



Harris 

HM7640 



AMI 

S2114 

1196 


SSS 

SCU040 



RCA 

CD4081 




1284,1304 


Fairchild 

2114 

mi 


Tl 

TP4040 



Solitron 

CM4081 



Intel 

3604A 



Fujitsu 

MB8114 



Toshiba 

TC4040 



SSS 

SCL4081 



Intersil 

IM5605 



Intel 

2114 


J1PD4042 

Fairchild 

F4042 



Tl 

TP4081 



MMI 

6340-1 

1449 


Intersil 

7114 



Mitel 

SIL4042 



Toshiba 

TC4081 




6348-1 

1449 


Rockwell 

R2114 




MC1^0^2 


mPT^IO 

PairrhiM 

PilRlP 



National 

DM77S295 



Tl 

TMS4045 



National 

CCJ4042 



Mitel 

SMS 12 



Signetics 

N82S140 

1680 

♦pPO2308 

AMD 

9208 



RCA 

CD4042 



Motorola 

mC14S12 



Ti 

SN74S475 

1708 



3508 



SGS 

Solitron 

HBF4042 

CM4042 



National 

SSS 

CD4512 

SCL4S12 


pPB406 

Fairchild 

Harris 

93452 

HM7642 

1264 


Mostek 

Tl 

MK30000 

TMS4700 











SSS 

SCL4042 



Tl 

TP4512 




1284,1308 

♦pP02316 

Intel 

2316 



Tl 

TP4042 



Toshiba 

TC4512 



Intel 

3605A 




2616 



Toshiba 

TC4042 


HPD4519 

Fairchild 

F4519 



MMI 

6352-1 

1449 



8316 


HPD4043 

Fairchild 

F4043 



Motorola 

MC14519 



National 

DM74S572 



Mostek 

MK34000 



Mitel 

SIL4043 



National 

CD4519 



Signetics 

N82S136 

1680 


Rockwell 

R2316 



Motorola 

MCI 4043 



RCA 

CD4019 


♦>iPB408 

AMD 

AM27S80 



Signetics 

2316 



National 

CD4043 



Tl 

TP4519 



Intel 

3608 


pPD2316A 

AMI 

S6831A 



RCA 

CD4043 


fiPD4520 

Fairchild 

F4520 



MMI 

6380-1 

1449 



1215,1806 


Solitron 

CM4043 



Mitel 

SIL4520 


fiPB410 

EMM /Semi 

4200 


♦pPD2316A 

Intel 

4316 



SSS 

SCL4043 



Motorola 

MCI 4520 


pPB425 

Fairchild 

93448 

1262 


Mostek 

MK31000 



Tl 

TP4043 



National 

CD4520 



Harris 

HM7641 



National 

MM2316A 



Toshiba 

TC4043 



RCA 

CD4520 




1284,1304 

pPD2316E 

AMO 

9216 


J1PD4044 

Fairchild 

F4044 



Solitron 

CM4520 



Intersil 

IM5625 



AMI 

S4216B 

1209 


Mitel 

SIL4044 



SSS 

SCU520 



MMI 

6341-1 

1449 



SS831B 



Motorola 

MCI 4044 



Tl 

TP4520 




6349-1 

1449 



1215,1606 


National 

CD4044 



Toshiba 

TC4520 



National 

DM77S296 



Mostek 

MK34000 



RCA 

CD4044 


HPD4528 

Fairchild 

F4528 



Signetics 

N82S141 

1660 


Motorola 

MCM68317 



Solitron 

CM4044 



Motorola 

MCI 4528 



Ti 

SN74S44 


J4PD2332 

Mostek 

MK32000 



SSS 

SGL4044 



National 

CD4528 


4PB426 

Fahchild 

93453 

1264 


Tl 

TMS4732 



Tl 

TP4044 



RCA 

CD4528 



Harris 

HM7643 


MPD2716 

Fujitsu 

MBM2716 



Toshiba 

TC4044 



SSS 

SCL4528 




1284 

1308 

pPD410 

EMM/Semi 

4200 


MPD4049 

Fairchild 

F4049 



Toshiba 

TC4528 



MMI 

6353-1 

1449 


4202 



Mitel 

SIL4049 


HPD4539 

Fairchild 

F4539 



National 

DM74S573 


HPD4104 

Mostek 

MK4104 



Motorola 

MCI 4049 



Motorola 

Mfcl4539 



Signetics 

N82S137 

1680 

fiPD411 

AMD 

9060 



National 

CD4049 



Toshiba 

TC4539 


♦pPB428 

AMD 

AM27S81 



9107 



RCA 

CD4049 


fiPD4556 

Fairchild 

F4556 


Intel 

3628 



Fujitsu 

MB8107 



SGS 

HBF4049 



Motorola 

MCI 4556 



MMI 

6381-1 

1449 


Intel 

2107 



Solitron 

CM4049 



RCA 

CD4556 


MPB8212 

AMD 

8212 



National 

MM42B0 



SSS 

SCL4049 



SSS 

SCL4556 



Intel 

8212 




MM5280A 



Tl 

TP4049 







National 

Tl 

AMD 

DP8212 

SN74S412 

8214 




MM5281 

TMS4060 

M4027 


HPD4050 

Toshiba 

Fairchild 

TC4049 

F4050 


NEC Microcomputers 


pPB8214 


pPD414 

Tl 

Fairchild 



Mitel 

SIL4050 







Intel 

8214 


♦)iPD414 

FaircWld 

M4027 



Motorola 

MCI 4050 


J1PB10148 

Motorola 

MCM10148 


pPB8216 

AMD 

8216 




4096 



National 

CD4050 


♦pPB2089 

AMD 

AM27S02 



Intel 

8216 



Fujitsu 

MB8227 



RCA 

CD4050 




SN7489 



National 

DP8216 



Intel 

2104 



SGS 

HSF4050 




3101 


iiPBfl??4 

AMD 

8224 



Mostek 

MK4027 



Solitron 

CM4050 



Fairchild 

74S289 



Intel 

8224 




MK4096 



SSS 

SCL4050 




7489 



National 

DP8224 



Motorola 

MCM4027 

1522 


Tl 

TP4050 



National 

DM7489 



Tl 

SN74LS424 




MCM4096 



Toshiba 

TC4050 




MM74S289 


)iPB8226 

AMD 

8226 



Tl 

TMS4027 


tJiPD4063 

RCA 

CD4063 



Signetics 

N3101A 

1678 


Intel 

8226 


fiPD416 

AMD 

9016 


p,i W“fVW 

r airchi.'ci 

r 4CSS 




74SS9 

1575 


Mra»iiKr.Ql 

nonooR 



Fairchild 

FISK 

1272 


Mitel 

SIL4066 



Tl 

SN74S289 


pPB8228 

AMD 

8228 



Fujitsu 

M88116 



Motorola 

MCI 4066 




SN7489 



Intel 

8228 



Intel 

2116 



National 

CD4066 

1076 

♦)iPB2200 

AMD 

AM27LS00 



National 

DP8228 



Intersil 

7116 



RCA 

CD4066 



MMI 

6531 



Tl . 

SN74S428 



Mostek 

MK4116 



SGS 

HBF4066 



Signetics 

N82S17 

1678 

mPB8238 

AMD 

8238 



Motorola 

pPD416 



Signelics 

N4066 




74S200 

1678 


Intel 

8238 




MCM4116 

1506 


Solitron 

CM4066 



Tl 

SN74S301 



National 

DP8238 



Tl 

TMS4116 



SSS 

SCL4066 


♦nPB2202 

Signetics 

74S201 

1678 


Tl 

SN74S438 



Zilog 

Z6116 



Toshiba 

TC4066 



Tl 

SN74S201 


UPD2101 

AMD 

2101 


♦(iP0418 

AMD 

9050 


UPD4069 

Fairchild 

F4069 


♦ uPB2205 

AMD 

934 15M 



9101 



Tl 

TMS4050 



Harris 

HD74C04 



Fairchild 

93415 

1240 


Fairchild 

3538 




TMS4051 



Mitel 

SIL4069 



National 

DM93415 



Intel 

2101 


fiPDSIOI 

AMI 

SSI 01 

1206 


Motorola 

MG 14069 



Tl 

SN74S314 




8101 


Harris 

HM6501 

1366 


♦ Discontinued 
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Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

1 Replacement 

1C Master 

Manufacturer 

1 Repiacement 

IC Master 

Manufacturer 

iReplacemenl 

IC Master 

Manufacturer 

1 Replacanienf 

ICMacter 

Device 

1 Source 

Device 

Page 

Device 

Isource 

Device 

Page 

Device 

1 Soince 

Device 

Page 

Device 

iSource 

Device 

Page 

NEC Microcomputers (cont’d) 

SL3183 

SP1012 

Signetics 

Motorola 

CA3183 

MC1012 


PM256 

Signetics 

Tl 

LF256 

LF256 


AM2918 

AMD 

NEC Micro 

AM2918 

^PB2918A 






SP1014 

Motorola 

MC1014 


PM257 

AMD 

LF257 


HA4741 

Harris 

HA-4741 


HPD5101 

Intel 

5101 


SP1015 

Motorola 

MC1015 



Fairchild 

mAF257 


LF155 

AMD 

LF155 


Na^pnal 

MM74C920 


SP1016 

Motorola 

MC1016 



Intersil 

LF257 



Fairchild 

jiiAF155 


fiPD6508 

AMI 

S6508 

1207 

SP1020 

Motorola 

MCI 020 



Motorola 

LF257 



Intersil 

LF155 


Harris 

HM6508 

1366 

SP1023 

Motorola 

MCI 023 



National 

LF257 



Motorola 

LF155 



Intersil 

IM6508 


SP1648 

Motorola 

MCI 648 - 



Raytheon 

LF257 



Natioiial 

LF155 

1035 

HPD8035 

Intel 

8035 

1934 

SP1660 

Motorola 

MCI 660 



Signetics 

LF257 



PMl 

PMl 55 


HPD8048 

Intel 

8048 

1934 

SP1662 

Motorola 

MCI 662 



Tl 

LF257 



Signetics 

LF155 


fiPD8080A 

AMD 

9080A 


SP1664 

Motorola 

MC1664 


PM355 

AMD 

LF355 



Tl 

LF155 


Tl 

TMS8080A 


SP1666 

Motorola 

MCI 666 



Fairchild 

HAF355 


LF156 

AMD 

LF156 


UPD8080AF Intel 

8080A 


SP1668 

Motorola 

MCI 668 



Intersil 

LF355 



Fairchild 

pAF156 



National 

INS8080A 

238 

SP1670 

Fairchild 

11C70 



Motorola 

LF355 



Intersil 

LF156 


fiPD8085 

Intel 

8085 



Motorola 

MCI 670 



National 

LF355 



Motorola 

LF156 


HPD8085A 

AMD 

8085 


SP1690 

Motorola 

MCI 690 



Raytheon 

LF355 



National 

LF156 

1035 



8085A 


SP1692 

Motorola 

MCI 692 



Signetics 

LF355 



PMl 

PMl 56 


HP08155 

AMD 

8155 


SP8616 

Fairchild 

11C05C 



Tl 

LF355 


> 

Signetics 

LF156 



Intel 

8155 

1945 

SP8640 

Fairchild 

95H90 


PM356 

AMD 

LF356 



Tl 

LF156 


fiPD8156 

AMD 

8156 


SP8641 

Fairchild 

95H90 



Fairchild 

)xAF356 


LF157 

AMD 

LF157 


^PD8251 

AMD 

8251 


SP8685 

Fairchild 

11C90 



Intersil 

LF356 



Fairchild 

pAF157 



Intel 

8251 








LF356 



Intersil 

LF157 


jrPD8253 

National 

Intel 

AMD 

1NS8251 

8253 

8255 


Precision MonolHhics, Inc. 


Natiofial 

Raytheon 

LF356 1035,1073 

LF356 


Motorola 

National 

LF157 

LF157 

1035 

(iPD8255 







Signetics 

LF356 



HMl 




Intel 

8255 


DAC-01 

Micro Power 

MP5520 



Tl 

LF356 



Signetics 

■LF157 



National 

INS8255 


DAC-01C 

NEC America p,PC603 


PM357 

AMD 

LF357 



Tl 

LF157 


fiPD8255A 

AMD 

8255A 


DAC-02CC 

NEC America pPC61 0 



Fairchild 

pAF357 


LF255 

AMD 

LF255 


HPD8257 

AMD 

8257 


DAC-08 

AMD 

DAC-08 



Intersil 

LF357 



Fairchild 

pAF255 



Intel 

8257 



Datel 

DAC-08 



Motorola 

LF357 



Intersil 

LF255 


fiPD8259 

Intel 

8259 



Fairchild 

pAoeoi 



National 

LF357 



Motorola 

LF255 


(iPD8355 

AMD 

8355 



Motorola 

DAC-08 



Raytheon 

LF357 



National 

LF255 



Intel 

8355 

1946 


NEC America 

DAC-08 



Signetics 

LF357 



PMl 

PM255 


fiPD8748 

Intel 

8748 

1934 



DAC08D 



Tl 

LF357 



agnetics 

LF255 


HPD8755 

Intel 

8755 



Raytheon 

DAC-08 


PM4136 

Exar 

XR4136 



Tl 

LF255 


5101 

SSS 

SCM5101 



Signetics 

DAC-08 

NE5007 


REF-01 

♦SSS108 

AD 

RCA 

AD581 

CA108 


LF256 

AMD 

Fairchild 

LF256 

pAF256 












Nitron 






NE5008 


SSS1408 

AD 

ADI 408 



Intersil 

LF256 







NE5009 



AMD 

AMI 408 



Motorola 

LF256 








SE5008 




SSS1408 



National 

LF256 


♦NC1 181 

AMI 

S2567 




SE5009 



Datei 

DAC-IC8B 

671 


PMl 

PM256 


♦NC1182 

AMI 

S2566 


DAC-08E 

NEC America 

DAC08C 



Motorola 

MCI 408 



Signetics 

LF256 


NC1 183 

National 

MM5555 


OP-01 

Micro Power 

MP5501 


SSS1408A 

AMD 

SSS1408A 



Tl 

LF256 


NC1184 

National 

MM5556 




MP7621 


SSS1458 

Exar 

XR1458 


LF257 

AMD 

LF257 


NC6560 

Motorola 

MCM6560 


OP-07 

AD 

517 



Motorola 

MCI 458 



Fairchild 

pAF257 


NC6561 

Motorola 

MCM6561 



Fairchild 

pA714 



RCA 

SSS1458 



Intersil 

LF257 


NC6570 

Motorola 

MCM6570 


PM1458 

Exar 

XR1458 


SSS1508 

AMD 

SSS1508 



Motorola 

LF257 


NC6571 

Motorola 

MCM6571 


PM 155 

AMD 

LF155 



Motorola 

MCI 508 



National 

LF257 


NC6572 

Motorola 

MCM6572 



Fairchild 

fiAF155 


SSS1558 

Exar 

XR1558 



PMl 

PM257 


NC6580 

Motorola 

MCM6580 



Intersil 

LFi55 



Motorola 

MCI 558 



Signetics 

LF257 


NC6581 

Motorola 

MCM6581 



Motorola 

LF155 



RCA 

SSS1558 



Tl 

LF257 


NC6583 

Motorola 

MCM6583 



National 

LF15S 

1035 

♦SSS20e 

RCA 

CA208 


LF355 

AMD 

LF355 


NC6590 

Motorola 

MCM6590 



Raytheon 

LF155 


♦sss3oe 

RCA 

CA308 



Fairchild 

pAF355 


♦NC6832 

Motorola 

MCM6832 



Signetics 

Tl 

Exar 

LF155 

LF155 

XR1558 


SSS741 

Motorola 

RCA 

AMD 

MCI 741 

CA741 

SSS747 



Intersil 

Motorola 

National 

LF355 

LF355 


Nortec Electronics 


PM 1558 


SSS747 



LF355 






PM156 

AMD 

LF156 



Motorola 

MCI 747 



PMl 

PM355 







Fairchild 

pAF156 



RCA 

CA747 



Signetics 

LF355 


2222 

AMI 

S2222 



Intersil 

LF156 


SSI 508 

Datel 

DAC-IC8BM 

671 


Tl 

LF355 


6002 

Tl 

TMS4062 



Motorola 

LF156 


0P-05CJ 

NEC America pPC254 


LF356 

AMD 

LF356 




TMS4732 



National 

LF156 

1035 

OP-07 

AD 

AD517 



Fairchild 

P.AF356 


6003 

Tl 

TMS4063 



Raytheon 

Signetics 

Tl 

LF156 ' 
LF156 

LF156 








LF356 


7001 

RCA 

MW7001 




Raytheon Semiconductor 



Motorola 

National 

LF356 

LF3S6 1035.1073 












PM356 


Panasonic 



PM 157 

AMD 

LF157 







PMl 







Fairchild 

fiAF157 


AM2901 

AMD 

AM2901 



Signetics 

UF356 







Intersil 

LF157 



Motorola 

MC2901 



Tl 

LFa6b 


AN332 

Mitsubishi 

M5188 



Motorola 

LF157 - 


AM2901A 

NEC Micro 

pPB2901A 


LF357 

AMD 

LF357 


MN1001 

Fujitsu 

MB8107 



National 

LF157 

1035 


OEI 

(1PB2901A 



Fairchild 

>tAF357 







Raytheon 

Signetics 

Tl 

LF157 


AM2902 

AMD 

AM2902 



Intersil 

LF357 


Plessey Semiconductors 



LF157 

LF157 


Motorola 
NEC Micro 

MC2902 

pPB2902A 



Motorola 

National 

LF357 

LF357 






PM255 

AMD 

LF255 


AM2905 

AMD 

AM2905 



PMl 

PM357 


MP3409 

Tl 

TMS3404 



Fairchild 

fiAF255 



Motorola 

MC2905 



Signetics 

LF357 


MP3417 

Tl 

TMS3417 



Intersil 

LF255 



NEC Micro 

pPB2905A 



Tl 

LF357 


SL3045 

RCA 

CA3045 



Motorola 

LF255 


AM2906 

AMD 

AM2906 


LM101 

AMO 

LM101 



Sprague 

ULS-2045 , 



National 

LF255 



Motorola 

MC2906 



Intersil 

LM101 


SL3046 

RCA 

CA3046 



Raytheon 

LF255 



NEC Micro 

pPB2906A 



Motorola 

LM101 



Sprague 

ULN-2046 



Signetics 

LF255 


AM2907 

AMD 

AM2907 



National 

UMIOI 

1035 

SL3054 

Sprague 

ULN-2054 



Tl 

LF255 



Motorola 

MC2907 



RCA 

CA101 


SL3081 

Sprague 

ULN-2081 


PM256 

AMD 

LF256 



NEC Micro 

pPB2907A 



Signetics 

LM101 


SL3082 

Sprague 

ULN-2082 



Fairchild 

pAF256 


AM2909 

AMD 

AM2909 



Silicon G 

SGI 01 


SL3083 

Signetics 

CA3083 



Intersil 

LF256 



NEC Micro 

pPB2909A 



Tl 

LM101 



Sprague 

ULN-2083 



Motorola 

LF256 


AM2911 

AMD 

AM2911 


LM104 

Motorola 

LM104 


SL3086 

RCA 

CA3086 



Nationatl 

LF256 



Motorola 

MC2911 



Silicon G 

SGI 04 



Sprague 

ULN-2086 



Raytheon 

LF256 



NEC Micro 

fiPB2911A 



Tl 

LM104 



♦ Discontinued 
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1C MASTER 


Manufacturer 

j Replacement 

1C Master 

Manufacturer 

1 Replacement 

1C Master 

MMufacturer 

I Reptacement 

1C Meeter 

Manufacturer 

1 Replacement 

ICMMter 

Device 

'source 

Device 

Page 

Device 

■ Source 

Device Page 

Device 

■ Source 

Device 

Page 

Oerice 

ISource 

Device Page 

Raytheon Semiconductor 


LM209 

Signetics 
Silicon G 

LM209 

SG209 

RC10144 

Fairchild 

Fujitsu 

FI 0410 
MBM10410 


RC556 

RC592 

Tl 

Motorola 

NE556 

NE592 

(coma; 




LM211 

AMD 

LM211 


Motorola 
NEC America 

MCI 01 44 
HPB10144 



Signetics 

NE592 

MC1712 











Mototoltd 

LM105 

AMD 

LM105 



Motorola 

LM211 


Signetics 

10144 



Tl 

^A702 



LM105 



National 

LM211 


Tl 

SN10144 


RC709 

Motorola 

MCI 709 


Motr>rr»la 

1 M105 



RCA 

CA211 

RC1414 

Motorola 

MC1414 



Signetics 

fiA709 



LM105 



Signetics 

LM211 


Tl 

TL514 



Tl 

pA709 



SGI 05 



Silicon G 

SG211 

RC1437 

Motorola 

MCI 437 


RC710 

Motorola 

MCI 710 


Tl 

LM105 



Tl 

LM211 

RC1458 

Exar 

XR1458 



Signetics 

pA710 

LM106 

AMD 

LM106 


LM216 

AMD 

LM216 


Harris 

HA-2655 

986 


Silicon G 

SG710 

Tl 

LM106 


LM224 

Motorola 

LM224 


Motorola 

MCI 458 



Tl 

TL710 

LM107 

AMD 

LM107 



RCA 

CA224 


PMI 

OP-14 


RC711 

Motorola 

MC1711 


Intersil 

LM107 



Silicon G 

SG224 



SSS1458 



Signetics 

pA711 


Motorola 

LM107 



Tl 

LM224 


RCA 

CA1458 



Silicon G 

SG711 


National 

LM107 


LM239 

Motorola 

LM239 


Signetics 

MCI 458 



Tl 

mA711 


RCA 

CA107 



Silicon G 

SG239 


Silicon G 

SGI 458 


RC723 

AMD 

723 


Signetics 

LM107 



Tl 

LM239 


Tl 

MCI 458 



Intersil 

723 


Silicon G 

SGI 07 


LM248 

AMD 

LM248 

RC1488 

Exar 

XR1488 



Motorola 

MCI 723 


Tl 

LM107 



Exar 

XR4741 


Motorola 

MCI 488 



National 

LM723 

LM108 

AMD 

LM108 


LM2900 

National 

LM2900 


Signetics 

MCI 488 



RCA 

CA723 


Intersil 

LM108 


LM2902 

Motorola 

LM2902 


Silicon G 

SGI 488 



Signetics 

mA723 


Motorola 

LM108 



National 

LM2902 


Tl 

SN75188 



Silicon G 

SG723 


National 

LM108 

1035 


Tl 

LM2902 

RC1489 

Exar 

XR148g 



Tl 

pA723 


PMI 

OP-08 


LM301 

AMD 

LM301 


Motorola 

MCI 489 


RC725 

AMD 

725 


PM 108 



Intersil 

LM301 


Signetics 

MCI 489 



PMI 

PM725 


RCA 

CA108 



Motorola 

LM301 


Silicon G 

SGI 489 




SSS725 


Sionetics 

1 Ml 08 



National 

LM301 


Tl 

RWTfilftQ 


RG733 

AMD 

733 


Silicon G 

SG108 



RCA 

CA301 

RC1489A 

Signetics 

MC1489A 



Fairchild 

]iiA733 

LM109 

Motorola 

LM109 



Signetics 

LM301 


Silicon G 

SG1489A 



Motorola 

MCI 733 


National 

LM109 



Silicon G 

SG301 

RC1556 

Motorola 

MCI 456 



Signetics 

itiA733 


Signetics 

LM109 



Tl 

LM301 


Signetics 

MCI 456 



Silicon G 

SG733 


Silicon G 

SGI 09 


LM304 

Motorola 

LM304 


Silicon G 

SGI 456 



Tl 

pA733 


Tl 

LM109 



National 

LM304 

RC1558 

Motorola 

RC1558 


RC741 

AMD 

741 

LM111 

AMD 

LM111 



Silicon G 

SG304 


Silicon G 

SGI 558 



Intersil 

741 


Intersil 

LM111 



Tl 

LM304 

RC2207 

Exar 

XR2207 

925 


Motorola 

MCI 741 


Motorola 

LM111 


LM305 

AMD 

LM305 

RC221 1 

Exar 

XR2211 

922 


PMI 

OP-02 


National 

LM111 



Intersil 

LM305 

RC2567 

Exar 

XR2567 




SSS741 


RCA 

CA111 



Motorola 

LM305 



XR2567C 



RCA 

CA741 


Signetics 

LM111 



National 

LM305 

RC3302 

Motorola 

MC3302 



. Signetics 

)aA741 


Silicon G 

SG1 11 



Silicon G 

SG305 


Silicon G 

SG3302 



Silicon G 

SG741 


Tl 

LM111 



Tl 

LM305 


Tl 

LM3302 



Sprague 

ULN-2151 

LM112 

AMD 

LM112 


LM306 

AMD 

LM306 

RC3403 

Exar 

XR3403 



Tl 

pA741 

LM118 

AMD 

LM118 



Tl 

LM306 



XR3403C 


RC747 

AMD 

747 


Tl 

LMlie 


LM307 

AMO 

LM307 


Fairchild 

pA3403 



Motorola 

MCI 747 

LM124 

Motorola 

LM124 



Intersil 

LM307 


Motorola 

MC3403 



PMI 

OP-04 


National 

LM104 



Motorola 

LM307 

RC4136 

Exar 

XR4136 




SSS747 


Silicon G 

SG124 



National 

LM307 



XR4212 



RCA 

CA747 


Tl 

LM124 



RCA 

CA307 


Fairchild 

pA4136 



Signetics 

pA747 

LMI3S 

Motorola 

LM139 



Signetics 

LM307 


PMI 

OP-09 



Silicon G 

SG747 


Silicon G 

SGI 39 



Silicon G 

SG307 



PM4136 



Tl 

pA747 


Tl 

LM139 



Tl 

LM307 


Silicon G 

SG4136 


RC748 

AMD 

748 

LMue 

AMD 

LM148 


LM308 

AMD 

LM308 


Sprague 

ULN-4136 



Intersil 

748 


Exar 

XR4741 



Intersil 

LM308 


Tl 

RC4136 



Motorola 

MCI 748 

LM201 

AMb 

LM201 



Motorola 

LM308 

RC414 

Tl 

TL514 



RCA 

CA748 


Intersil 

LM201 



PMI 

OP-08 

RC4151 

Tl 

XR4151 



Signetics 

fiA748 


Motorola 

LM201 




PM308 

RC4152 

Tl 

XR4152 



Silicon G 

SG748 


National 

LM201 



RCA 

CA308 

RC4156 

Tl 

XR4156 



Tl 

pA748 


RCA 

CA201 



Signetics 

LM308 

RC4194 

Exar 

XR4194 


RC75107 

Fairchild 

75107 


Silicon G 

SG201 



Silicon G 

SG308 


Silicon G 

SG4194 



Motorola 

MC75107 


Tl 

LM201 


LM309 

Motorola 

LM309 

RC4236 

SFtrague 

ULN-4236 



Tl 

SN75107 

LM204 

Motorola 

LM204 



National 

LM309 

RC4336 

Sprague 

ULN-4336 


RC75108 

Fairchild 

75108 


National 

LM204 



Signetics 

LM309 

RC4436 

Sprague 

ULN-4436 



Motorola 

MC75108 


Silicon G 

SG204 



Silicon G 

SG309 

RC4444 

Motorola 

MC3416 



Tl 

SN75108 


Tl 

LM204 



Tl 

LM309 

RC4531 

Signetics 

NE531 


RC75109 

Fairchild 

75109 

LM205 

AMD 

LM205 


LM311 

AMD 

LM311 

RC4558 

Exar 

XR4558 



Tl 

SN75109 


Intersil 

LM205 



Intersil 

LM311 


Fairchild 

pA4558 


RC75110 

Fairchild 

75110 


Motorola 

LM205 



Motorola 

LM311 


Motorola 

MC4558 



Motorola 

MC75110 


National 

LM205 



National 

LM311 


Tl 

RC4558 



Tl 

SN75110 


Silicon G 

SG205 



RCA 

CA311 

RC4739 

Exar 

XR4739 


♦RC7520 

Signetics 

7520 


Tl 

LM205 



Signetics 

LM311 

RC5330 

Fairchild 

93411 



Silicon G 

SG7520 

LM207 

AMD 

LM207 



Silicon G 

SG311 

RC5500 

Tl 

SN74S314 



Tl 

SN7520 


Intersil 

LM207 



Tl 

LM311 

RC555 

Cherrv 

CS555 


♦RC7521 

RignftHfyg 



Motorola 

LM207 


LM312 

AMO 

LM312 


Exar 

XR555 



Silicon G 

SG7521 


National 

LM207 


LM316 

AMD 

LM316 


Fairchild 

pA555 


♦RC7522 

Motorola 

MC7522 


RCA 

CA207 


LM318 

AMD 

LM318 


Intersil 

NE555 



Signetics 

7522 


Silicon G 

SG207 



Tl 

LM318 


Motorola 

MCI 455 



Silicon G 

SG7522 


Tl 

LM207 


' LM324 

Motorola 

LM324 


RCA 

CA555 



Tl 

SN7522 

LM208 

AMD 

LM208 



RCA 

CA324 


Signetics 

NE555 


RC7523 

Motorola 

MC7523 


Intersil 

LM208 



Silicon G 

SG324 


Silicon G 

SG555 



Signetics 

7523 


Motorola 

LM208. 



Tl 

LM324 


Tl 

NE555 



Silicon G 

SG7523 


PMI 

OP-08 


LM339 

Motorola 

LM339 

RC556 

Exar 

XR556 


RC75235 

Tl 

SN75235 



PM208 



RCA 

CA339 


Fairchild 

pA556 


♦RC7524 

Motorola 

MC7524 


r.c.\ 




OiltUUI I o 



Motorola 

MC3456 



Signetics 

7524 


Silicon G 

SG208 


LM348 

AMD 

LM348 


Signetics 

NE556 



Silicon G 

SG7524 

LM209 

National 

LM209 



Exar 

XR4741 


Silicon G 

SG556 



Tl 

SN7524 


♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


Uanufacturer 1 Replacement 1C Master 

Device ' Source Device Page 


Raytheon Semiconductor 
(cont’d) 


♦RC7525 

Motorola 

MC7525 


Signetics 

7525 


Silicon G 

SG7525 

RC7528 

Fairchild 

7528 


Silicon G 

SG7528 


Tl 

SN7528 

RC7529 

Silicon G 

SG7529 

RC75325 

Fairchild 

75325 


Motorola 

MC75325 


Silicon G 

SG75325 

RC8T09 

Signetics 

8T09 

RC8T10 

Signetics 

8T10 

RC8200 

Signetics 

N8200 

RC8201 

Signetics 

N8201 

RC8202 

Signetics 

N8202 

RC8203 

Signetics 

N8203 

RC8225 

Fairchild 

74S189 


Signetics 

N8225 


Tl 

SN74S189 



SN74S289 

RC8230 

Signetics 

N8230 

RC8231 

Signetics 

N8231 

RC8233 

Signetics 

N8233 

RC8234 

Signetics 

N8234 

RC8241 

Signetics 

N8241 

RC8242 

Signetics 

N8242 

RC8243 

Signetics 

N8243 

RC8250 

Signetics 

N8250 

RC8251 

Signetics 

N8251 

RC8252 

Signetics 

N8252 

RC8260 

Signetics 

N8260 

RC8261 

Signetics 

N8261 

RC8263 

Signetics 

N8263 

RC8264 

Signetics 

N8264 

RC8266 

Signetics 

N8266 

RC8267 

Signetics 

N8267 

RC8270 

Fairchild 

74178 


Signetics 

N8270 


Tl 

SN74178 

RC8271 

Fairchild 

74179 


Signetics 

N8271 


Tl 

SN74179 

RC8273 

Signetics 

N8273 

RC8274 

Signetics 

N8274 

RC8280 

Fairchild 

74176 


Signetics 

N8280 


Tl 

SN74176 

RC8281 

Signetics 

N8281 

RC8290 

Fairchild 

74196 


Signetics 

N8290 



8290 


Tl 

SN74196 

RC8291 

Fairchild 

74197 


Signetics 

N8291 


Tl 

SN74197 

RC930 

Fairchild 

930 


Motorola 

MC830 


Tl 

SN15830 

RC932 

Fairchild 

932 


Motorola 

MC832 


Tl 

SN15832 

RC933 

Fairchild 

933 


Motorola 

MC933 


Tl 

SN 15833 

RC934 

Motorola 

MC934 


Tl 

SN15834 

RC935 

Fairchild 

935 


Motorola 

MC835 


Tl 

SN15835 

RC936 

Fairchild 

936 


Motorola 

MC836 

RC937 

Fairchild 

937 


Motorola 

MC837 


Tl 

SN 15837 

RC940 

Motorola 

MC840 

RC941 

Motorola 

MC841 

RC944 

Fairchild 

944 


Motorola 

Me844 


Tl 

SN 15844 

RC945 

Fairchild 

945 


Motorola 

MC845 


Tl 

SN 15845 


Manufacturer I Replacement 1C Master 

Device 'Source Device Pa^ 

Manufacturer 

Device 

1 Replacement 1C Master 

'source Device Pago 

Manufacturer iReplacament 1C Hatter 

Device 1 Source Device Page 

RC946 

Fairchild 

946 


RM55108 

Fairchild 

55108 

RM932 

Motorola 

MC932 


Motorola 

MC846 



Tl 

SN55108 


Tl 

SN15932 


Tl 

SN 15846 


RM55109 

Fairchild 

55109 

RM933 

Motorola 

MCg33 

RC948 

Fairchild 

948 



Tl 

SN55109 


Tl 

SN15933 


Motorola 

MC848 


RM55110 

Fairchild 

55110 

RM934 

Motorola 

MC934 


Tl 

SN15848 



Tl 

SN55110 


Tl 

SN15934 

RC949 

Fairchild 

949 


RM5524 

Fairchild 

5524 

RM935 

Motorola 

MC935 


Motorola 

MC849 



Tl 

SN5524 


Tl 

SN15935 


Tl 

SN15849 


RM5525 

Fairchild 

5525 

RM936 

Motorola 

MC936 

RC950 

Fairchild 

950 


RM55325 

Fairchild 

55325 


Tl 

SN 15936 


Motorola 

MC850 



Motorola 

MC55325 

RM937 

Motorola 

MC937 


Tl 

SN 15850 



Tl 

SN55325 


Tl 

SN15937 

RC951 

Fairchild 

951 


RM555 

AMD 

SE555 

RM940 

Motorola 

MC940 


Motorola 

MC851 



Cherry 

CS555 

RM941 

Motorola 

MC941 


Tl 

SN 15851 



Exar 

XR555M 

RM944 

Motorola 

MC944 

RC957 

Fairchild 

9157 



Fairchild 

nA555 


Tl 

SN15944 


Motorola 

MC857 



Intersil 

SE555 

RM945 

Motorola 

MC945 


Tl 

SN 15857 



Motorola 

MCI 555 


Tl 

SN15945 

RC958 

Fairchild 

9158 



Signetics 

SE555 

RM946 

Motorola 

MC946 


Motorola 

MC858 



Silicon G 

SG555 


Tl 

SN15946 


Tl 

SN15858 



Tl 

SE555 

RM947 

Tl 

SN15947 

RC961 

Fairchild 

961 


RM556 

Exar 

XR556M 

RM948 

Motorola 

MC948 


Motorola 

MC861 



Fairchild 

fiA556 


Tl 

SN15948 


Tl 

SN15861 



Motorola 

MC3556 

RM949 

Motorola 

MC949 

RC962 

Fairchild 

962 



Silicon G 

SG556 


Tl 

SN15949 


Motorola 

MC862 



Tl 

SE556 

RM950 

Motorola 

MC950 


Tl 

SN 15862 


RM592 

Motorola 

SE592 


Tl 

SN15950 

RC9621 

Fairchild 

9621 



Signetics 

SE592 

RM951 

Motorola 

MC951 

RC9622 

Fairchild 

9622 


RM702 

Motorola 

MC1712 


Tl 

SN 15951 

RC963 

Motorola 

MC863 



Tl 

)hA702 

RM957 

Motorola 

MC957 


Tl 

SN15863 


RM709 

Motorola 

MCI 709 


Tl 

SN 15957 

RC993 

Fairchild 

9093 



Signetics 

fiA709 

RM958 

Motorola 

MC958 


Motorola 

MC853 



Tl 

^A709 


Tl 

SN 15958 


Tl 

SN 158093 


RM710 

Motorola 

MC1710 

RM961 

Motorola 

MC961 

RC994 

Fairchild 

9094 



Signetics 

fiA710 


Tl 

SN15961 


Motorola 

MC856 



Silicon G 

SG710 

RM962 

Motorola 

MC962 


Tl 

SN 158094 



Tl 

fiA710 


Tl 

SN 15962 

RC997 

Fairchild 

9097 


RM711 

Motorola 

MCI 711 

RM9621 

Fairchild 

9621 


Motorola 

MC855 



Signetics 

^A711 

RM9622 

Fairchild 

9622 


Tl 

SN 158097 



Silicon G 

SG711 

RM963 

Motorola 

MC963 

RC999 

Motorola 

MC852 



Teledyne S 71 1 


Tl 

SN15963 


Tl 

SN1 58092 



Tl 

>iA711 

RM993 

Motorola 

MC953 

RM1514 

Motorola 

MC1514 


RM723 

AMD 

723 


Tl 

SN1 59093 


Tl 

TL514 



Intersil 

723 

RM994 

Motorola 

MC956 

RM1537 

Motorola 

MCI 537 



Motorola 

MCt723 


Tl 

SN1 59094 

RM1556 

Motorola 

MCI 556 



National 

LM723 

RM997 

Motorola 

MC955 


Signetics 

MCI 556 



RCA 

CA723 


Tl 

SN1 59097 


Silicon G 

SGI 556 



Signetics 

frA723 

RM999 

Motorola 

MC952 

RM1558 

Exar 

XR1558 



Silicon G 

SG723 


Tl 

SN 159099 


Harris 

HA-2650 

986 


Tl 

pA723 

RV4151 

Tl 

XR4151 


Motorola 

MC1558 


RM725 

AMD 

725 

RV4152 

Tl 

XR4152 


PMI 

PMI 558 



PMI 

PM725 

RV4156 

Tl 

XR4156 



SSS1558 




SSS725 

SP3724 

RCA 

CA3724 


RCA 

CA1558 


RM733 

AMD 

733 

SP3725 

RCA 

CA3725 


Signetics 

MCI 558 



Fairchild 

pA733 

25LS138 

AMD 

AM25LS138 


Silicon G 

SGI 558 



Motorola 

MCI 733 

25LS139 

AMD 

AM25LS138 


Tl 

MCI 558 



Signetics 

pA733 

25LS14 

AMD 

AM25LS14 

RM2207 

Exar 

XR2207 

925 


Silicon G 

SG733 

25LS15 

AMD 

AM25LS15 

RM2211 

Exar 

XR2211 

922 


Tl 

piA733 

25LS151 

AMD 

AM25LS125 

RM2567 

Exar 

XR2567 


RM741 

AMD 

741 

25LS153 

AMD 

AM25LS153 



XR2567M 



Intersil 

741 

25LS157 

AMD 

AM25LS157 

RM3403 

Exar 

XR3403M 



Motorola 

MCI 741 

25LS158 

AMD 

AM25LS158 

RM3503 

Exar 

XR3503 



PMI 

PM741 

25LS160 

AMD 

AM25LS160 


Fairchild 

JHA3503 




SSS741 

25LS161 

AMD 

AM25LS161 


Motorola 

MC3503 



RCA 

CA741 

25LS162 

AMD 

AM25LS162 


Silicon G 

SG3S03 

1128 


Signetics 

)itA741 

25LS163 

AMD 

AM25LS163 

RM4136 

Exar 

XR4136 



Silicon G 

SG741 

25LS164 

AMD 

AM25LS164 



XR4136M 



Sprague 

ULS-2151 

25LS174 

AMD 

AM25LS174 


Fairchild 

pA4136 



Tl 

pA741 

25LS175 

AMD 

AM25LS175 


PMI 

OP-09 


RM747 

AMD 

747 

25LS181 

AMD 

AM25LS181 



PM4136M 



Motorola 

MCI 747 

25LS190 

AMD 

AM25LS190 


Silicon G 

SG4136 



PMI 

PM747 

25LS191 

AMD 

AM25LS191 


Tl 

RM4136 




SSS747 

25LS192 

AMD 

AM25LS192 

RM4151 

Tl 

XR4151 



RCA 

CA747 

25LS193 

AMD 

AM25LS193 

RM4152 

Tl 

XR4152 



Signetics 

pA747 

25LS194A 

AMD 

AM25LS194A 

RM4156 

Tl 

XR4156 



Silicon G 

SG747 

25LS195 

AMD 

AM25LS195 

RM4194 

Exar ’ 

XR4194 



Tl 

fiA747 

25LS22 

AMD 

AM25LS22 


Silicon G 

SG4194 


RM748 

AMD 

748 

25LS23 

AMD 

AM25LS23 

RM4531 

Signetics 

SE531 



Intersil 

748 

25LS240 

AMD 

25LS240 

RM4558 

Motorola 

MC4558 



Motorola 

MCI 748 

25LS241 

AMD 

AM25LS241 


RCA 

CA1558 



RCA 

CA748 

25LS251 

AMD 

AM25LS251 


Silicon G 

SGI 558 



Signetics 

HA748 

25LS253 

AMD 

AM25LS253 


Tl 

RM4558 



Silicon G 

SG748 

25LS258 

AMD 

AM25LS258 

RM55107 

Fairchild 

55107 



Tl 

/iA748 

25LS299 

AMD 

AM25LS299 


Motorola 

MC55107 


RM930 

Motorola 

MC930 

25LS373 

AMD 

25LS373 


Tl 

SN55107 



Tt 

SN 15930 

26S10 

AMD 

AM26S10 


♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
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Manufacturer I Replacement 1C Master 

Device I ^rce Device Page 


Raytheon Semiconductor 
(cont’d) 


26S11 

AMD 

AM26S11 


29600 

MMI 

5308-1 

1449 



6308-1 

1449 

29601 

MMI 

5309-1 

1449 



6309-1 

1449 

29610 

MMI 

5305-1 

1449 



6305-1 

1449 

29611 

MMI 

5306-1 

1449 



6306-1 

1449 

29612 

MMI 

53PS240 

63PS240 


29613 

i 

MMI 

53PS241 

63PS241 


29620 

MMI 

5348-1 

1449 



6348-1 

1449 

29621 

MMI 

5349-1 

1449 



6349-1 

1449 

29622 

MMI 

53PS480 

63PS480 


29623 

MMI 

53PS481 

63PS481 


3962'^ 

MM! 

5340-1 

144S 



6340-1 

1449 

29625 

MMI 

5341-1 

1449 



6341-1 

1449 

29626 

MMI 

53PS482 

63PS482 


29627 

MMI 

53PS483 

63PS483 


29630 

MMI 

5380-1 

1449 



6380-1 

1449 

29631 

MMI 

5381-1 

1449 



6381-1 

1449 

29632 

MMI 

53PS880 

63PS880 


29633 

MMI 

53PS881 

63PS881 


29650 

MMI 

53S840 

1453 



63S840 

1453 

29651 

MMI 

53S841 

1453 



63S841 

1453 

29652 

MMI 

53PS840 

63PS840 


29653 

MMI 

53PS841 

63PS841 


29660 

MMI 

5300-1 

1449 



6300-1 

1449 

29661 

MMI 

5301-1 

1449 



6301-1 

1449 

29662 

MMI 

53PS140 

63PS140 


29663 

MMI 

53PS141 

63PS141 


♦54HXX 

Fairchild 

54HXX 



National 

□M54HXX 



Signetics 

54HXX 



Tl 

SN54HXX 


54LS00 

Fairchild 

54LS0O 



Motorola 

SN54LSOO 



National 

DM54LS00 



Signetics 

54LS00 



Tl 

SN54LS00 


54t.S01 


DM54LS01 



Signetics 

54LS01 



Tl 

SN54LS01 


54LS02 

Fairchild 

54LS02 



Motorola 

SN54LS02 



National 

DM54LS02 




«;4l QAO 



Tl 

SN54LS02 


54LS03 

Fairchild 

54LS03 



Motorola 

SN54LS03 



National 

DM54LS03 



Signetics 

54LS03 



Tl 

SN54LS03 


54LS04 

Fairchild 

54LS04 



Motorola 

SN54LS04 



National 

DM54LS04 



Signetics 

54LS04 



Tl 

SN54LS04 


54LS05 

Fairchild 

54LS05 



Motorola 

SN54LS05 



Mmiufacturer 

Device 

I Replacement 
I Source 

1C Master 
Device Page 

54LS05 

National 

DM54LS05 


Signetics 

54LS05 


Tl 

SN54LS05 

54LS08 

Fairchild 

54LS08 


Motorola 

SN54LS08 


National 

DM54LS08 


Signetics 

54LS08 


Tl 

SN54LS08 

54LS09 

Fairchild 

54LS09 


Motorola 

SN54LS09 


National 

DM54LS09 


Signetics 

54LS09 


Tl 

SN54LS09 

54LS10 

Fairchild 

54LS10 


Motorola 

SN54LS10 


National 

DM54LS10 


Signetics 

54lSiO 


Tl 

SN54LS10 

54LS107 

Fairchild 

54LS107 


Motorola 

SN54LS107A 


National 

DM54LS107 


Signetics 

54LS107 


Tl 

SN54LS107A 

54LS109 

Fairchild 

54LS109 


Motorola 

SN54LS109 


National 

OM54LS-I09 


Signetics 

54LS109 


Tl 

3N54L3109 

54LS1 1 

Fairchild 

54LS11 


Motorola 

SN54LS1 1 


National 

DM54LS1 1 


Signetics 

54LS11 


Tl 

SN54LS1 1 

54LS112 

Fairchild 

54LS112 


Motorola 

SN54LS112A 


National 

DM54LS112 


Signetics 

54LS112 


Tl 

SN54LS1 12 

54LS113 

Fairchild 

54LS113 


Motorola 

SN54LS113A 


National 

DM54LS113 


Signetics 

54LS113 


Tl 

SN54LS113 

54LS114 

Fairchild 

54LS114 


Motorola 

SN54LS114A 


National 

DM54LS114 


Signetics 

54LS1t4 


Tl 

SN54LS114A 

54LS12 

Fairchild 

54LS12 


Motorola 

SN54LS12 


National 

DM54LS12 


Signetics 

54LS12 


Tl 

SN54LS12 

54LS122 

National 

DM54LS122 


Tl 

SN54LS122 

54LS123 

AMD 

SN54LS123 


National 

DM54LS123 


Tl 

SN54LS123 

54LS125 

Fairchild 

54LS125 


National 

DM54LS125 


Signetics 

54LS125 


Tl 

SN54LS125A 

54LS126 

Fairchild 

54LS126 


Motorola 

SN54LS126 


National 

DM54LS126 


Signetics 

5-^LSl26 


Tl 

SN54LS126A 

54LS13 

Fairchild 

54LS13 


Motorola 

SN54LS13 


National 

DM54LS13 


Signetics 

54LS13 


Tl 

SN54LS13 

54LS132 

E:.^|rnKjM 

54LS132 


Motorola 

SN54LS132 


National 

DM54LS132 


Signetics 

54LS132 

54LS136 

Fairchild 

54LS136 


Motorola 

SN54LS136 


Signetics 

54LS136 


Tl 

SN54LS136 

54LS138 

Fairchild 

54LS138 


Motorola 

SN54LS138 


National 

DM54LS138 


Signetics 

54LS138 


Tj 

SN54LS138 

54LS139 

AMD 

SN54LS139 


Manufacturer 

I Replacement 

1C Master 

Device 

ISoiave 

Device Page 

54LS139 

Fairchild 

54LS139 


Motorola 

SN54LS139 


National 

DM54LS139 


Signetics 

54LS139 

74LS139 


Tl 

SN54LS139 

54LS14 

Fairchild 

54LS14 


Motorola 

SN54LS14 


National 

DM54LS14 


Signetics 

54LS14 


Tl 

SN54LS14 

54LS15 

Fairchild 

54LS15 


Motorola 

SN54LS15 


National 

DM54LS15 


Signetics 

54LS15 


Tl 

SN54LS15 

54LS151 

AMD 

SN54LS151 


Fairchild 

54LS151 


Motorola 

SN54LS151 


National 

DM54LS151 


Signetics 

54LS151 

54LS153 


Tl 

SN54LS151 

54LS152 

Fairchild 

54LS152 


Motorola 

SN54LS152 


T! 

SN54LS152 

54LS153 

AMD 

SN54LS153 


Fairchiid 

54LS153 


Motorola 

SN54LS153 


National 

OM54LS153 


Signetics 

54LS153 


Tl 

SN54LS153 

54LS156 

Fairchild 

54LS156 


Motorola 

SN54LS156 


National 

DM54LS156 


Tl 

SN54LS156 

54LS157 

AMD 

SN54LS157 


Fairchild 

54LS157 


Motorola 

SN54LS157 


National 

DM54LS157 


Signetics 

54LS157 


Tl 

SN54LS157 

54LS158 

Fairchild 

54LS158 


Motorola 

SN54LS158 


National 

DM54LS158 


Si^ietics 

54LS158 


Tl 

SN54LS158 

54LS160 

AMO 

SN54LS160 


Fairchild 

54LS160 


Motorola 

SN54LS160A 


National 

DM54LS160 


Signetics 

54LS160A 


Tl 

SN54LS160A 

54LS161 

AMD 

SN54LS161 


Fairchild 

54LS161 


Motorola 

SN54LS161A 


National 

DM54LS161 


Signetics 

54LS161A 


Tl 

SN54LS161A 

54LS162 

AMD 

SN54LS162 


Fairchild 

54LS162 


Motorola 

SN54LS162A 


National 

DM54LS162 


Signetics 

54LS162A 


Tl 

SN54LS162A 

54LS163 

AMO 

SN54LS163 


Fairchild 

54LS163 


Motorola 

SN54LS163A 


National 

DM54LS163 


Signetics 

54LS163A 


Tl 

SN54LS163A 

54LS164 

AMD 

SN54LS164 



54LS1 04 


Motorola 

SN54LS164A 


National 

DM54LS164 


Signetics 

54LS164 


Tl 

SN54LS164A 

54LS170 

AMD 

SN54LS170 


Fairchild 

54LS170 


Motorola 

SN54LS170 


National 

DM54LS170 


Signetics 

54LS170 


n 

SN54LS170 

54LS174 

AMO 

SN54LS174 


Fairchild 

54LS174 


National 

DM54LS174 


Manufacturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

54LS174 

Signetics 

54LS174 


Tl 

SN54LS174 

54LS175 

AMD 

SN54LS175 


Fairchild 

54LS175 


Motorola 

SN54LS175 


National 

DM54LS175 


Signetics 

54LS175 


Tl 

SN54LS175 

54LS181 

AMD 

SN54LS181 


Fairchild 

54LS1B1 


Motorola 

SN54LS181 


Signetics 

54LS181 


Tl 

SN54LS181 . 

54LS190 

AMD 

SN54LS190 


Fairchild 

54LS190 


Motorola 

SN54LS190 


National 

DM54LS190 


Signetics 

54LS190 


Tl 

SN54LS190 

54LS191 

AMD , 

SN54LS191 


Fairchild 

54LS191 


Motorola 

SN54LS191 


National 

DM54LS191 


Signetics 

54LS191 


Tl 

SN54LS191 

54LS192 

AMD 

SN54LS192 


Fairchild 

54LS192 


Motorola 

SN54LS192 


National 

DM54LSig2 


Sigrtetks 

54kS192 


Tl 

SN54LS192 

54LS193 

AMD 

SN54LS193 


Fairchild 

54LS193 


Motorola 

SN54LS193 


National 

DM54LS193 


Signetics 

54LS193 


Tl 

SN54LS193 

54LS194A 

AMD 

SN54LS194A 


Fairchild 

54LS194 


Motorola 

SN54LS194A 


Signetics 

54LS194A 


Tl 

SN54LS194A 

54LS195A 

AMD 

SN54LS195A 


Fairchild 

54LS195 


Motorola 

SN54LS195A 


Signetics 

54LS195A 


Tl 

SN54LS195A 

54LS196 

Fairchild 

54LS196 


Motorola 

SN54LS196 


National 

DM54LS196 


Signetics 

54LS196 


Tl 

SN54LS196 

54LS197 

Fairchild 

54LS197 


Motorola 

SN54LS197 


National 

DM54LS197 


Signetics 

54LS197 


Tl 

SN54LS197 

54LS20 

Fairchild 

54LS20 


Motorola 

SN54LS20 


National 

DM54LS20 


Signetics 

54LS20 


Tl 

SN54LS20 

54LS21 

Fairchild 

54LS21 


Motorola 

SN54LS21 


National 

DM54LS21 


Signetics 

54LS21 


T! 

SN54LS21 

54LS22 

Fairchild 

54LS22 


Motorola 

SN54LS22 


National 

DM54LS22 


Signetics 

54LS22 


Tl 

SN54LS22 

54fc_S221 

NauOTial 

DM5hL3221 


Signetics 

54LS221 


Tl 

SN54LS221 

54LS242 

AMD 

SN54LS242 


Fairchild 

54LS242 


Tl 

SN54LS242 

54LS243 

AMD 

SN54LS243 


Fairdhild 

54LS243 


Tl 

SN54LS243 

54LS251 

AMD 

SN54LS251 


Falrrhilri 

541 .<??51 


Motorola 

SN54LS251 


Signetics 

54LS251 


Tl 

SN64LS251 


♦ Discontinued 
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Manufacturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

Raytheon Semiconductor 

(cont’d) 



54LS253 

AMD 

SN54LS253 


Fairchild 

54LS253 


Motorola 

SN54LS253 


National 

DM54LS253 


Signetics 

54LS253 


Tl 

SN54LS253 

54LS257 

Fairchild 

54LS257 


Motorola 

SN54LS257A 


National 

DM54LS257 


Signetics 

54LS257 


Tl 

SN54LS257A 

54LS258 

AMD 

SN54LS258 


Fairchild 

54LS258 


Motorola 

SN54LS258 


Signetics 

54LS258 


Tl 

SN54LS258 

54LS26 

Fairchild 

54LS26 


Motorola 

SN54LS26 


National 

DM54LS26 


Signetics 

54LS26 


Tl 

SN54LS26 

54LS261 

Signetics 

54LS261 


Tl 

SN54LS261 

54LS266 

Fairchild 

54LS266 


Motorola 

SN54LS266 


Signetics 

54LS266 


Tl 

SN54LS266 

54LS27 

Fairchild 

54LS27 


Motorola 

SN54LS27 


National 

DM54LS27 


Signetics 

54LS27 


Tl 

SN54LS27 

54LS28 

Fairchild 

54LS28 


Signetics 

54LS28 


Tl 

SN54LS28 

54LS283 

Fairchild 

54LS283 


Motorola 

SN54LS283 


National 

DM54LS283 


Signetics 

54LS283 


Tl 

SN54LS283 

54LS290 

Motorola 

SN54LS290 

54LS293 

Motorola 

SN54LS293 

54LS295A 

Fairchild 

54LS295 


Motorola 

SN54LS295 


Signetics 

54LS295A 


Tl 

SN54LS295B 

54LS298 

Fairchild 

54LS298 


Motorola 

SN54LS298 


Ti 

SN54LS298 

54LS299 

AMD 

SN54LS299 


Fairchild 

54LS299 


Tl 

SN54LS299 

54LS30 

Fairchild 

54LS30 


Motorola 

SN54LS30 


National 

DM54LS30 


Signetics 

54LS30 


Tl 

SN54LS30 

54LS32 

Fairchild 

54LS32 


Motorola 

SN54LS32 


National 

DM54LS32 


Signetics 

54LS32 


Tl 

SN54LS32 

54LS322 

Motorola 

SN54LS322 

54LS323 

Motorola 

SN54LS323 



SN74LS323 

54LS33 

Fairchild 

54LS33 


Signetics 

54LS33 


Tl 

SN54LS33 

54LS365 

Fairchild 

54LS365 


Motorola 

SN54LS365A 


Signetics 

54LS365A 


Tl 

SN54LS265A 

54LS366 

Fairchild 

54LS366 


Motorola 

SN54LS366A 


Signetics 

54LS366A 


Tl 

SN54LS366A 

54LS367 

Fairchild 

54LS367 


Motorola 

SN54LS367A 


Signetics 

54LS367A 


Tl 

SN54LS367A 

54LS368 

Fairchild 

54LS368 


Motorola 

SN54LS368A 


ALTERNATE SOURCE DIRECTORY 


Manufacturer 

Device 

I Replacement 
I Source 

iC Master 
Device Page 

Manufacturer 

Device 

I Replacement 
'source 

IC Master 
Device Page 

Manufacturer 

Device 

{Replacement 

iSource 

IC Master 
Device Page 

54LS368 

Signetics 

54LS368A 

54LS83A 

Tl 

SN54LS83A 


74LS08 

Hitachi 

HD74LS08 


Tl 

SN54LS368A 

54LS85 

Fairchild 

54LS85 



Motorola 

SN74LS08 

54LS37 

Fairchild 

54LS37 


Motorola 

SN54LS85 



National 

DM74LS08 


Motorola 

SN54LS37 


National 

DM54LS85 



NEC America ^PB74LS08 


National 

DM54LS37 


Signetics 

54LS85 



Signetics 

74LS08 


Signetics 

54LS37 


Tl 

SN54LS85 



Tl 

SN74LS08 


Tl 

SN54LS37 

54LS86 

Fairchild 

54LS86 


74LS09 

Fairchild 

74LS09 

54LS373 

Motorola 

SN54LS373 


Motorola 

SN54LS86 



Hitachi 

HD74LS09 

54LS375 

Fairchild 

54LS375 


Signetics 

54LS86 



Motorola 

SN74LS09 


Signetics 

54LS375 


Tl 

SN54LS86 



National 

DM74LS09 


Tl 

SN54LS375 

54LS90 

Fairchild 

54LS90 



Signetics 

74LS09 

54LS38 

Fairchild 

54LS38 


Motorola 

SN54LS90 



Tl 

SN74LS09 


Motorola 

SN54LS38 


Signetics 

54LS90 


74LS10 

Fairchild 

74LS10 


National 

DM54LS38 


Tl 

SN54LS90 



Hitachi 

HD74LS10 


Signetics 

54LS38 

54LS91 

Tl 

SN54LS91 



Motorola 

SN74LS10 


Tl 

SN54LS38 

54LS92 

Motorola 

SN54LS92 



National 

DM74LS10 

54LS384 

Motorola 

SN54LS384 


Signetics 

54LS92 



NEC America nPB74LS10 

54LS385 

Motorola 

SN54LS385 


Tl 

SN54LS92 



Signetics 

74LS10 

54LS386 

Signetics 

54LS386 

54LS93 

Fairchild 

54LS93 



Tl 

SN74LS10 


Tl 

54LS386 


Motorola 

SN54LS93 


74LS107 

Fairchild 

74LS107 

54LS395 

Fairchild 

54LS395 


Signetics 

54LS93 



Hitachi 

HD74LS107 


National 

DM54LS395 


Tl 

SN54LS93 



Motorola 

SN74LS107A 


Signetics 

54LS395 

54LS95B 

Fairchild 

54LS95B 



National 

DM74LS107 


Tl 

SN54LS395 


Motorola 

SN54LS95B 



Signetics 

74LS107 

54LS40 

Fairchild 

54LS40 


Signetics 

54LS95B 



Tl 

SN74LS107 


Motorola 

SN54LS40 


Tl 

SN54LS95B 


74LS109 

Fairchild 

74LS109 


National 

DM54LS40 

54S240 

Fairchild 

54S240 



Motorola 

SN74LS109A 


Signetics 

54LS40 


MMI 

54S240 

768. 


National 

DM74LS109 


Tl 

SN54LS40 


Tl 

SN54S240 



NEC America pPB74LS109 

54LS42 

Fairchild 

54LS42 

54S241 

AMO 

,SN54S241 



Signetics 

74LS109 


Motorola 

SN54LS42 


Fairchild 

54S241 



Tl 

SN74LS109A 


National 

DM54LS42 


MMI 

54S241 

768 

74LS1 1 

Fairchild 

74LS1 1 


Signetics 

54LS42 


Tl 

SN54S241 



Hitachi 

HD74LS1 1 


Tl 

SN54LS42 

54S244 

AMD 

SN54S244 



Motorola 

SN74LS1 1 

54LS51 

Fairchild 

54LS51 


MMI 

54S244 

768. 


National 

DM74LS11 


Motorola 

SN54LS51 

♦5400 series 

AMD 

SN54XX 



NEC America 

HPB74LS1 1 


National 

DM54LS51 


Fairchild 

64XX 



Signetics 

74LS1 1 


Signetics 

54LS51 


Ferranti 

ZN54XX 



Tl. 

SN74LS1 1 


Tl 

SN54LS51 


Motorola 

SN54XX 


74LS112 

Fairchild 

74LS112 

54LS54 

Fairchild 

54LS54 


National 

DM54XX 



Hitachi 

H074LS112 


Motorola 

SN54LS54 


Signetics 

54XX 



Motorola 

SN74LS112A 


National 

DM54LS54 


Tl 

SN54XX 



National 

DM74LS112 


Signetics 

54LS54 

♦74HXX 

Fairchild 

74HXX 



NEC America 

/1PB74LS112 


Tl 

SN54LS54 


National 

DM74HXX 



Signetics 

74LS112 

54LS55 

Fairchild 

54LS55 


Signetics 

74HXX 



Tl 

SN74LS112 


Motorola 

SN54LS55 


Tl 

SN74HXX 


74LS113 

Fairchild 

74LS113 


National 

DM54LS55 

74LS00 

Fairchild 

74LS00 



Hitachi 

HD74LS113 


Signetics 

54LS55 


Hitachi 

HD74LS00 



Motorola 

SN74LS113A 


Tl 

SN54LS55 


Motorola 

SN74LS00 



National 

DM74LS113 

54LS670 

AMD 

SN54LS670 


National 

DM74LS00 



NEC America 

pPB74LS113 


Fairchild 

54LS670 


NEC America pPB74LS00 



Signetics 

74LS113 


Motorola 

SN54LS670 


Signetics 

74LS00 



Tl 

SN74LS113 


National 

DM54LS670 


Tl 

SN74LS00 


74LS114 

Fairchild 

74LS114 


Signetics 

54LS670 

74LS01 

Hitachi 

HD74LS01 



Hitachi 

HD74LS114 


Tl 

SN54LS670 


National 

DM74LS01 



Motorola 

SN74LS114A 

54LS73 

Fairchild 

54LS73 


Signetics 

74LS01 



National 

DM74LS114 


Motorola 

SN54LS73A 


Tl 

SN74LS01 



Signetics 

74LS114 


National 

DM54LS73 

74LS02 

Fairchild 

74LS02 



Tl 

SN74LS114A 


Signetics 

54LS73 


Hitachi 

HD74LS02 


74LS12 

Hitachi 

HD74LS12 


Tl 

SN54LS73A 


Motorola 

SN74LS02 



Motorola 

SN74LS12 

54LS74 

Fairchild 

54LS74 


Natiortal 

DM74LS02 



National 

DM74LS12 


Motorola 

SN54LS74A 


NEC America /iPB74LS02 



Signetics 

74LS12 


National 

DM54LS74 


Signetics 

74LS02 



Tl 

SN74LS12 


Signetics 

54LS74 


Tl 

SN74LS02 


74LS122 

National 

DM74LS122 


Tl 

SN54LS74A 

74LS03 

Fairchild 

74LS03 



Tl 

SN74LS122 

54LS75 

Motorola 

SN54LS75 


Hitachi 

HD74LS03 


74LS123 

AMD 

SN74LS123 


National 

DM54LS75 


Motorola 

SN74LS03 



Hitachi 

HD74LS123 


Signetics 

54LS75 


National 

DM74LS03 



National 

DM74LS123 


Tl 

SN54LS75 


NEC America 

PPB74LS03 



Tl 

SN74LS123 

54LS76 

Fairchild 

54LS76 


Signetics 

74LS03 


74LS125 

Fairchild 

74LS125 


Motorola 

SN54LS76A 


Tl 

SN74LS03 



National 

DM74LS125 


National 

DM54LS76 

74LS04 

Fairchild 

74LS04 



Si£^tics 

74LS125 


Signetics 

54LS76 


Hitachi 

HD74LS04 



Tl 

SN74LS125A 


Tl 

SN54LS76 


Motorola 

SN74LS04 


74LS126 

Fairchild 

74LS126 

54LS77 

Motorola 

SN74LS77 


National 

DM74LS04 



Motorola 

SN74LS126 


National 

DM74LS77 


NEC America fiPB74LS04 



National 

DM74LS126 


Tl 

SN54LS77 


Signetics 

74LS04 



Signetics 

74LS126 

54LS78 

Fairchild 

54LS78 


Tl 

SN74LS04 



Tl 

SN74LS126A 


Motorola 

SN54LS78A 

74LS05 

Fairchild 

74LS05 


74LS13 

Fairchild 

74LS13 


National 

DM54LS78 


Hitachi 

HD74LS05 



Hitachi 

HD74LS13 


Signetics 

541878 


Motorola 

SN74LS05 



Motorola 

SN74LS13 


Tl 

SN54LS78 


National 

DM74LS05 



National 

DM74LS13 

54LS83A 

Fairchild 

54LS83 


NEC America nPB74LS05 



Signetics 

74LS13 


Motorola 

SN54LS83 


Signetics 

74LS05 



Tl 

SN74LS13 


National 

DM54LS83 


Tl 

SN74LS05 


74LS132 

Fairchild 

74LS132 


Signetics 

54LS83A 

74LS08 

Fairchild 

74LS08 




Hitachi 

HD74LS132 


♦ Discontinued 
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1C MASTER 


Manufacturer 

I Replacement 

IC Matter 

Manufacturer 

1 Reiriacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Device 

I Source 

Device Page 

Device 

1 Source 

Device Page 

Device 

1 Source 

Device Page 

Device 

Isource 

Device Page 

Raytheon Semiconductor 

74LS158 

AMD 

Fairchild 

SN74LS158 

74LS158 

74LS192 

NEC America 
Signetics 

jiPB74LS192 

74LS192 

74LS251 

AMD 

Fairchild 

SN74LS251 

74LS251 

^coniQ) 




Hitachi 

Motorola 

HD74LS158 


Tl 

SN74LS192 


Motorola 

SN74LS251 

DM74LS251 











74LS132 


SN74LS132 


National 

DM74LS158 


Fairchild 

74LS193 


NEC America 

/HPB74LS251 

National 

DM54LS132 


Signetics 

74LS158 


Motorola 

SN74LS193 


Signetics 

74LS251 


OM74LS132 


Tl 

SN74LS158 


National 

DM74LS193 


Tl 

SN74LS251 



74LS132 

74LS160 

AMD 

SN74LS160 


NEC America 

piPB74LS193 

74LS253 

AMD 

SN74LS253 


Tl' 

SN74LS132 


Fairchild 

74LS160 


Signetics 

74LS193 


Fairchild 

74LS253 

74LS136 

Fairchild 

74LS136 


Hitachi 

HD74LS160A 


Tl 

SN74LS193 


Hitachi 

HD74LS253 



HD74LS136 


Motorola 

SN74LS160A 

74LS194A 

AMD 

SN74LS194A 


Motorola 

SN74LS253 


Motorola 

SN74LS136 


National 

DM74LS160 


Fairchild 

74LS194 


National 

DM74LS253 


National 

DM74LS136 


Signetics 

74LS160A 


Hitachi 

HD74LS194A 


NEC America 

pPB74LS253 


Signetics 

74LS136 


Tl 

SN74LS160A 


Motorola 

SN74LS194A 


Signetics 

74LS253 


Tl 

SN74LS136 

74LS161 

AMD 

SN74LS161 


NEC America 

fiPB74LS194 


Tl 

SN74LS253 

74LS138 

AMD 

SN74LS138 


Fairchild 

74LS161 


Signetics 

74LS194A 

74LS257 

AMD 

SN74LS257 



74LS138 


Hitachi 

HD74LS161A 


Tj 

SN74LS194A 


Fairchild 

74LS257 


Hitachi 

HD74LS138 


Motorola 

SN74LS161A 

74LS195A 

AMD 

SN74LS195A 


Hitachi 

HD74LS257 


Motorola 

SN74LS138 


National 

DM74LS161 


Fairchild 

74LS195 


Motorola 

SN74LS257A 


National 

DM74LS138 


NEC America 

HPB74LS161 


Hitachi 

HD74LS195A 


National 

DM74LS257 


NEC America 

fiPB74LS138 


Signetics 

74LS161A 


Motorola 

SN74LS195A 


NEC America 

MPB74LS257 


Signetics 

74LS138 


Tl 

SN74LS161A 


NEC America 

HPB74LS195 


Signetics 

74LS257A 


Tl 

SN74LS138 

74LS162 

AMD 

SN74LS162 


Signetics 

74LS195A 


Tl 

SN74LS257 

74LS139 

AMD 

SN74LS139 


Fairchild 

74LS162 


Tl 

SN74LS195A 

74LS258 

AMD 

SN74LS258 



74LS139 


Hitachi 

HD74LS162A 

74LS196 

Fairchild 

74LS196 


Fairchild 

74LS268 


Hitachi 

HD74tS139 


Motorola 

SN74LS162A 


Motorola 

SN74LS196 


Motorola 

SN74LS258A 


Motorola 

SN74LS139 


National 

DM74LS162 


National 

DM74LS196 


National 

DM74LS258 


NJatirtna! 

nWTi' C 4 on 


Signetics 

7<ll RIfiPA 



74LS196 


MEG Arnsrics 

uPB?4LS258 


NEC America uPB74LS139 


Tl 

SN74LS162A 


Tl 

SN74LS196 


Signetics 

74LS258 


Sianetics 

Tl 

7415139 

74LS163 

AMD 

SN74LS163 

74LS197 

Fairchild 

74LS197 


Tl 

SN74LS258A 


SN74LS139 


Fairchild 

74LS163 


Motorola 

SN74LS197 

74LS26 

Fairchild 

74LS26 

74LS14 

Fairchild 

74LS14 


Hitachi 

HD74LS163A 


National 

DM74LS197 


Hitachi 

HD74LS26 


Hitachi 

HD74LS14 


Motorola 

SN74LS163A 


Signetics 

74LS197 


Motorola 

SN74LS26 


Motorola 

SN74LSi4 


National 

DM74LS163 


Tl 

SN74LS197 


National 

DM74LS26 


National 

DM74LS14 


Signetics 

74LS163A 

74LS20 

Fairchild 

74LS20 


Sigrretics 

74LS26 


Signetics 

74LS14 


Tl 

SN74LS163A 


Hitachi 

HD74LS20 


Tl 

SN74LS26 


Tl 

SN74LS14 

74LS164 

AMD 

SN74LS164 


Motorola 

SN74LS20 

74LS261 

Signetics 

74LS261 

74LS15 

Fairchild 

74LS15 


Fairchild 

74LS164 


National 

DM74LS20 


Tl 

SN74LS261 


Hitachi 

HD74LS15 


Hitachi 

HD74LS164 


NEC America fiPB74LS20 

74LS266 

Fairchild 

74LS266 


Motorola 

SN74LS15 


Motorola 

SN74LS164A 


Signetics 

74LS20 


Motorola 

SN74LS266 


National 

DM74LS15 


National 

DM74LS164 , 


Tl 

SN74LS20 


Signetics 

74LS266 


Signetics 

74LS15 


NEC America 

fiPB74LS164 

74LS21 

Fairchild 

74LS21 


Tl 

SN74LS266 


Tl 

SN74LS15 


Signetics 

74LS164 


Hitachi 

HD74LS21 

74LS27 

Fairchild 

74LS27 

74LS151 

AMD 

SN74LS151 


Tl 

SN74LS164A 


Motorola 

SN74LS21 


Hitachi 

HD74LS27 


Fairchild 

74LS151 

74LS170 

AMD 

SN74LS170 


National 

DM74LS2T 


Motorola 

SN74LS27 


Hitachi 

HD74LS151A 


Fairchild 

74 LSI 70 


NEC America 

MPB74LS21 


National 

DM74LS27 


Motorola 

SN74LS151 


Motorola 

SN74LS170 


Signetics 

74LS21 


NEC America 

HPB74LS27 


NatiOnsi 

DM74LS151 


Nafiona! 

DM74LS170 


Tl 

SN74LS21 


Signetics 

74LS27 


NEC America 

fi.PB74LS151 


Signetics 

74LS170 

74LS22 

Fairchild 

74LS22 


Tl 

SN74LS27 


Signetics 

74LS151 


Tl 

SN74LS170 


Hitachi 

HD74LS22 

74LS279 

Fairchild 

64LS279 


Tl 

SN74LS151 

74LS174 

AMD 

SN74LS174 


Motorola 

SN74LS22 



74LS279 

74LS152 

Fairchild 

74LS152 


Fairchild 

74LS174 


National 

DM74LS22 


Motorola 

SN54LS279 


Hitachi 

HD74LS152 


Hitachi 

HD74LS174 


Signetics 

74LS22 



SN74LS279 


Motorola 

SN74LS152 


Motorola 

SN74LS174 


Tl 

SN74LS22 


National 

DM54LS279 

74LS153 

AMD 

SN74LS153 


National 

DM74LS174 

74LS221 

Motorola 

SN74LS221 



DM74LS279 


Fairchild 

74LS153 


Signetics 

74LS174 


National 

DM74LS221 


NEC America 

HPB74LS279 


Hitachi 

HD74LS153 


Tl 

SN74LS174 


Signetics 

74LS221 


Signetics 

54LS279 


Motorola 

SN74LS153 

74LS175 

AMD 

SN74LS175 


Tl 

SN74LS221 



74LS279 


National 

DM74LS153 


Fairchild 

74LS175 

74LS240 

AMD 

SN74LS240 


Tl 

SN54LS279 


NEC America 

fiPB74LS153 


Hitachi 

HD74LS175 


Fairchild 

74LS240 



SN74LS279 


Signetics 

74LS153 


Motorola 

SN74LS175 


MMI 

741.S240 768 

74LS28 

Fairchild 

74LS28 


Tl 

SN74LS153 


National 

DM74LS175 


Motorola 

SN74LS240 


Signetics 

74LS28 

74LS155 

Fairchild 

54LS155 


NEC America 

fiPB74LS175 


Signetics 

74LS240 


Tl 

SN74LS28 



74LS155 


Signetics 

74LS175 


Tl 

SN74LS240 

74LS283 

Fairchild 

74LS283 


Hitachi 

HD74LS155 


Tl 

SN74LS17S 

74LS241 

AMD 

SN74LS241 


Hitachi 

SN74LS283 


Motorola 

SN54LSi55 

74LS181 , 

AMD 

SN74LS181 


Fairchild 

74LS241 


Motorola 

SN74LS283 



SN74LS155 


Fairchild 

74LS181 


MMI 

74LS241 768 


National 

DM74LS283 


National 

DM54LS155 


Motorola 

SN74LS181 


Motorola 

SN74LS241 


Signetics 

74LS283 



DM74LS155 


Signetics 

74LS181 


Signetics 

74LS241 


Tl 

SN74LS283 


NEC America 

).iPB74LS155 ' 


Tl 

SN74LSiei 


Tl 

SN74LS241 

74LS290 

Motorola 

SN74LS290 


Signetics 

74LS155 

74LS190 

AMD 

SN74LS190 

74LS242 

AMD 

SN74LS242 

74LS295A 

Fairchild 

74LS295 


Tl 

SN54LS155 


Fairchild 

74LS190 


Fairchild 

74LS242 


Motorola 

SN74LS295 



SN74LS155 


Motorola 

SN74tS190 


Motornin 

.SN74I SP4P 


NFC- Amprira 

*,PR74I R9QR 

74LS156 

Fairchild 

74LS156 


National 

DM74LS190 


Signetics 

74LS242 


Signetics 

74LS295 ' 


Hitachi 

HD74LS156 


Signetics 

74LS190 


Tl 

SN74LS242 


Tl 

SN74LS295B 


Motorola 

SN74LS156 


Tl 

SN74LS190 

74LS243 

AMD 

SN74LS243 

74LS298 

Fairchild 

74LS298 


National 

DM74LS156 

74LS191 

AMD 

SN74LS191 


Fairchild 

74LS243 


Hitachi 

HD74LS29e 


Signetics 

74LS156 


Fairchild 

74LS191 


Motorola 

SN74LS243 


Motorola 

SN74LS298 


Tl 

SN74LS156 


Motorola 

SN74LS191 


Signetics 

74LS243 


Signetics 

74LS298 

74LS157 

AMD 

SN74LS157 


National 

DM74LS191 


Tl 

SN74LS243 


Tl 

SN74LS298 


, Fairchild 

74LS157 


Signetics 

74LS191 

74LS244 

AMD 

SN74LS244 

74LS299 

AMD 

SN74LS299 


Motorola 

SN74LS157 


Tl 

SN74LS191 


Fairchild 

74LS244 


Fairchild 

74LS299 


National 

DM74LS157 

74LS192 

AMD 

SN74LS192 


MMI 

74LS244 768 


Tl 

SN74LS299 


Nto Mmertca 



Faircmid 

74LS192 


Motorola 

SN74LS244 

74LS30 

Fairchild 

74LS30 


Signetics 

74LS157 


Motorola 

SN74LS192 


Signetics 

74LS244 


Hitachi 

HD74LS30 


Tl 

SN74LS157 


National 

DM74LS192 


Tl 

SN74LS244 


Motorola 

SN74LS30 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

I Replacement 

IC Master 

Manufacturer 

I Replacement 

IC Master I 

Manufacturer 

1 Replacement 

IC Master 

Device 

1 Source 

Device Page 

Device 

'source 

Device Page 

Device 

ISource 

Device 

Page 

Device 

'source 

Device 

Page 

Ravtheon Semiconductor 

74LS386 

Signetics 

74LS386 

74LS85 

Tl 

SN74LS85 


9LS190 

Fairchild , 

9LS190 


(cont’d) 




Ti 

SN74LS386 

74LS86 

Fairchild 

74LS86 


9LS191 

Fairchild 

9LS191 




74LS395 

Fairchild 

National 

74LS395 

DM74LS395 


Hitachi 

HD74LS86 


9LS192 

Fairchild 

9LS192 










9LS193 

Fairchild 

9LS193 


74LS30 

National 

DM74LS30 


Signetics 

74LS395 


NEC America pPB74LS86 


9LS194 

Fairchild 

9LS194 



NEC America 

HPB74LS30 


Tl 

SN74LS395 


Signetics 

74LS86 


9LS195 

Fairchild 

9LS195 



Signetics 

74LS30 

74LS40 

Fairchild 

74LS40 


Tl 

SN74LS86 


9LS196 

Fairchild 

9LS196 



Tl 

SN74LS3Q 


Hitachi 

HD74LS40 

74LS90 

Fairchild 

74LS90 


9LS197 

Fairchild 

9LS197 


74LS32 

Fairchild 

74LS32 


Motoroia 

SN74LS40 


Motorola 

SN74LS90 


9LS20 

Fairchild 

9LS20 



Hitachi 

HD74LS32 


National 

DM74LS40 j 


National 

DM74LS90 


9LS21 

Fairchild 

9LS21 



Motorola 

SN74LS32 


NEC America /iPB74LS40 


Signetics 

74LS90 


9LS22 

Fairchild 

9LS22 



National 

DM74LS32 


Signetics 

74LS40 


Tl 

SN74LS90 


9LS251 

Fairchild 

9LS251 



NEC America uPB74LS32 


Tl 

SN74LS40 

74LS91 

Tl 

SN74LS91 


9LS253 

Fairchild 

9US253 



Signetics 

74LS32 

74LS42 

Fairchild 

74LS42 

74LS92 

Fairchild 

74LS92 


9LS257 

Fairchild 

9LS257 



Tl 

SN74LS32 


Hitachi 

HD74LS42 


Hitachi 

HD74LS92 


9LS258 

Fairchild 

9LS258 


74LS322 

Motorola 

SN74LS322 


Motorola 

SN74LS42 


Motorola 

SN74LS92 


9LS259 

Fairchild 

9LS259 


74LS323 

AMD 

SN74LS323 


National 

DM74LS42 


National 

DM74LS92 


9LS266 

Fairchild 

9LS266 



Fairchild 

74LS323 


NEC America nPB74LS42 i 


Signetics 

74LS92 


9LS27 

Fairchild 

9LS27 



Tl 

SN74LS323 


Signetics 

74LS42 I 


Tl 

SN74LS92 

i 

9LS279 

Fairchild 

9LS279 


74LS33 

Fairchild 

74LS33 


Tl 

SN74LS42 j 

74LS93 

Fairchild 

74LS93 


9LS283 

Fairchild 

9LS283 



Signetics 

74LS33 

74LS51 

Fairchild 

74LS51 


Motorola 

SN74LS93 


9LS295 

Fairchild 

9LS295 



Tl 

SN74LS33 


Hitachi 

HD74LS51 


National 

DM74LS93 


9LS298 

AMD 

9LS298 


74LS365 

Fairchild 

74LS365 


Motorola 

SN74LS51 


Signetics 

74LS93 



Fairchild 

9LS298 



Motorola 

SN74LS365A 


National 

DM74LS51 


Tl 

SN74LS93 


9LS30 

Fairchild 

9LS30 



National 

DM74LS365 


NEC America fxPB74LS51 

74LS95B 

Fairchild 

74LS95 


9LS32 

FaircNId 

9LS32 



NEC America uPB74LS365 


Signetics 

74LS51 


Hitachi 

HD74LS95B 


9LS37 

Fairchild 

9LS37 



Signetics 

74LS365A ' 


Tl 

SN74LS51 


Motorola 

SN74LS95 


9LS38 

FaircNId 

9LS38 



Tl 

SN74LS365A 

74LS54 

Fairchild 

74LS54 


National 

DM74LS95B 


9LS40 

FaircNId 

9LS40 


74LS366 

Farchild 

74LS366 


Hitachi 

HD74LS54 


Signetics 

74LS95B 


9LS42 

FaircNId 

9LS42 



Motorola 

SN74LS366A 


Motorola 

SN74LS54 


Tl 

SN74LS95B 


9LS51 

FaircNId 

9LS51 



National 

DM74LS366 


National 

DM74LS54 

74S240 

AMD 

SN74S240 


9LS54 

FaircNId 

9LS54 



NEC America uPB74LS366 


NEC America pPB74LS54 


Fairchild 

74S240 


9LS55 

FaircNId 

9LS55 



Signetics 

74LS366A 


Signetics 

74LS54 


MMI 

74S240 

768 

9LS670 

Fairchild 

9LS670 



Tl 

SN74LS366A 


tl 

SN74LS54 


Tl 

SN74S240 


9LS73 

Fairchild 

9LS73 


74LS367 

Fairchild 

74LS367 

74LS55 

Fairchild 

74LS55 

74S241 

AMD 

SN74S241 


9LS74 

Fairchild 

9LS74 



Hitachi 

HD74LS367 


Hitachi 

HD74LS55 


Fairchild 

74S241 


9LS83 

FaircNId 

9LS83 



Motorola 

SN74LS367A 


Motorola 

SN74LS55 


MMI 

74S241 

768 

9LS86 

Fairchild 

9LS86 



National 

DM74LS367 


National 

DM74LS55 


Tl 

SN74S241 


9LS93 

Fairchild 

9LS93 



NEC America itPB74LS367 


NEC America pPB74LS55 

74S244 

AMD 

SN74S244 


9LS95B 

FaircNId 

9LS95 



Signetics 

74LS367A 


Signetics 

74LS55 


MMI 

74S244 

768 

93415 

Fujitsu 

MBM93415 



Tl 



Tl 

SN74LS55 


AMD 

SN74XX 






74LS368 

Fairchild 

Hitachi 

74LS368 

HD74LS368 

74LS670 

Fairchild 

Motorola 

74LS670 
SN74LS670 - 


Fairchild 

Ferranti 

74XX 

ZN74XX 


RCA Solid State Division 


Motoroia 

SN74LS368A 


National 

DM74LS670 


Hitachi 

HD74XX 







National 

DM74LS368 


Signetics 

74LS670 


Motorola 

SN74XX 


Ca139A 

PMI 

CMP-04 



NEC America uPB74LS368 


Tl 

SN74LS670 


National 

DM74XX ■ 


CA101 

AD 

ADI 01 



Signetics 

74LS368A 

74LS73 

Fairchild 

74LS73 


NEC America nPB74XX 



AMD 

LM101 



Tl 

SN74LS368A 


Hitachi 

HD74LS73 


Signetics 

74XX 



Fairchild 

pAIOI 


74LS37 

Fairchild 

74LS37 


Motorola 

SN74LS73 


Tl 

SN74XX 



Intersil 

LM101 



Hitachi 

HD74LS37 


National 

DM74LS73 

9LS00 

Fairchild 

9LS00 



Motorola 

LM101 



Motorola 

SN74LS37 


Signetics 

74LS73 

9LS02 

Fairchild 

9LS02 



Mitional 

LM101 

1035 


National 

DM74LS37 


Tl 

SN74LS73A 

9LS03 

Fairchild 

9LS03 



NPC 

SFC2121 



NEC America jliPB74LS37 

74LS74. 

Fairchild 

74LS74 

9LS04 

Fairchild 

9LS'04 



Signetics 

LM101 



Signetics 

74LS37 


Hitachi 

HD74LS74A 

9LS05 

Fairchild 

9LS05 



Silicon G 

SGI 01 



Tl 

SN74LS37 


Motorola 

SN74LS74A 

9LS08 

Fairchild 

9LS08 



Tl 

LM101 


74LS373 

AMD 

SN74LS373 


National 

DM74LS74 

9LS09 

Fairchild 

9LS09 


CA107 

AMD 

LM107 



Fairchild 

74LS373 


NEC America pPB74LS74 

9LS10 

Fairchild 

9LS10 



Intersil 

LM107 



MMI 

74LS373 505 


Signetics 

74LS74 

9LS109 

Fairchild 

9LS109 



Motorola 

LM107 



Motorola 

SN74LS373 


Tl 

SN74LS74A 

9LS11 

Fairchild 

9LS11 



National 

LM107 



Signetics 

74LS373 

74LS76 

Motorola 

SN74LS75 

9LS112 

Fairchild 

9LS112 



Raytheon 

LM107 



Tl 

SN74LS373 


National 

DM74LS75 

9LS113 

Farchild 

9LS113 



Signetics 

LM107 


74LS374 . 

AMD 

SN74LS374 


Signetics 

74LS75 

9LS114 

Fairchild 

9LS114 



Silicon G 

SGI 07 



Fairchild 

74LS374 


Tl 

SN74LS75 

9LS132 

Fairchild 

9LS132 



Tl . 

LM107 



MMI 

74LS374 505 

74LS76 

Fairchild 

74LS76 

9LS136 

Fairchild 

9LS136 


CA108 

AMD 

LM108 



Tl 

SN74LS374 


Hitachi 

HD74LS76 

9LS138 

Fairchild 

9LS138 



Fairchild 

pA108 


74LS375 

Fairchild 

74LS375 


Motorola 

SN74LS76A 

9LS139 

Fairchild 

9LS139 



Motorola 

LM108 



Motorola 

SN74LS37S 


National 

DM74LS76 

9LS14 

Fairchild 

9LS14 



National 

LM108 

1035 


NEC America pPB74LS375 


Signetics 

74LS76 

9LS15 

Fairchild 

9LS15 



PMI 

PM108 



Signetics 

74LS375 


Tl 

SN74LS76 

9LS151 

Fairchild 

9LS151 



Raytheon 

LM108 



Tl 

SN74LS375 

74LS78 

Fairchild 

74LS78 

9LS152 

FaircNId 

9LS159 



Signetics 

LM108 


74LS377 

AMD 

SN74LS377 


Hitachi 

HD74LS78 

9LS153 

Fairchild 

9LS153 



Silicon G 

SGI 08 



Fairchild 

74LS377 


Motorola 

SN74LS78A 

9LS155 

Fairchild 

9LS155 


CA111 

AMD 

LM111 



Signetics 

74LS377 


National 

DM74LS78 

9LS156 

Fairchild 

9LS156 



Intersil 

LM111 



Tl 

SN74LS377 


Signetics 

74LS78 

9LS157 

Fairchild - 

9LS157 



Motorola 

LM111 


74LS38 

Fairchild 

74LS38 


Tl 

SN74LS78 

9LS15e 

Fairchild 

9LS158 



National 

LM111 



Hitachi 

HD74LS38 

74LS83A 

Fairchild 

74LS83 

9LS159 

Fairchild 

9LS159 



NPC 

SFC21 1 1 



Motorola 

SN74LS38 


Hitachi 

HD74LS83A 

9LS160 

Fairchild 

9LS160 



Raytfieon 

LM111 



National 

DM74LS38 


Motorola 

SN74LS83A 

9LS161 

Fairchild 

9LS161 



Signetics 

LM111 



NEC America 

MPB74LS38 


National 

DM74LS83 

9LS162 

FaircWld 

9LS162 



Silicon G 

SG1 11 



Signetics 

74LS38 



DM74LS83A 

9LS163 

Fairchild 

9LS163 



Tl 

LM111 



Tl 

SN74LS38 


Signetics 

74LS83 

9LS164 

Fairchild 

9LS164 


CA1190 

Sprague 

ULN-2290 


74LS384 

Motorola 

SN74LS384 


Tl 

SN74LS83A 

9LS170 

Fairchild 

9LS170 


CA1310 

Motorola 

MC1310 


74LS385 

Motorola 

SN74LS385 

74LS85 

Fairchild 

74LS85 

9LS173 

Fairchild 

9LS173 



Sprague 

ULN-2110 


74LS386 

Hitachi 

HD74LS386 


Motorola 

SN74LS85 

9LS174 

Fairchild 

9LS174 




ULN-2210 



Motoroia 

SN74LS386 


National 

DM74LS85 

9LS175 

Fairchild 

9LS175 


CA1352 

Motorola 

MCI 352 



National 

DM74LS386 


Signetics 

74LS85 

9LS181 

Fairchild 

9LS181 



Sanyo 

LAI 352 



♦ Discontinued 


1C MASTER 1979 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Manufacturer Replacement 1C 

Device I Source Device 


RCA Solid State Division 
(cont’d) 


Motorola 

PMI 

Motorola 

Sprague 

Motorola 

Sprague 

Motorola 

Sprague 

Exar 

Fairchild 

Harris 

Motorola 

National 

PMI 

Raytheon 
Signetics 
Silicon G 
Tl 

Motorola 

Exar 

Fairchild 

Harris 

Motorola 

National 

PMI 

Raytheon 
Signetics 
Silicon G 
Tl 

Sprague 

AD 

AMD 

Fairchild 

Intersil 

Motorola 

National 

Signetics 

Silicon G 

Tl 

AMD 

Fairchild 

Intersil 

Motorola 

Nationai 

Raytheon 

Signetics 

Silicon G 

Tl 

AD 

AMD 

Fairchild 

Intersil 

Motorola 

National 

NPC 

PMI 

Raytheon 

Signetics 

Silicon G 

AMD 

intersil 

Motorola 

National 

NPC 

Raytheon 
Signetics 
Silicon G 
Tl 

Motorola 

Sprague 

Motorola 

Silicon G 

Tl 

PMI 

Hitachi 
Silicon G 


LM139 

PM139A 

MC1391 

ULN-2291 

MCI 394 

ULN-2294 

MC139e 

ULN-2298 

XR1458 

pA1458 

HA-265S 

MC1458 

LM1458 

OP-14 

SSS1458 

RC1458 

MC1458 

SGI 458 

MCI 458 

MCI 441 

XR1558 

fiA1558 

HA-26S0 

MCI 558 

LM1558 

PM 1558 

SiSS1558 

RM1558 

MCI 558 

SGI 558 

MCI 558 

ULN-3701 

AD201 

LM201 

HA201 

LM201 

LM201 

LM201 

LM201 

SG201 

LM201 

LM207 

fiA207 

LM207 

LM207 

t.M207 

LM207 

LM207 

SG207 

LM207 

'aD208 

LM208 

/xA208 

LM208 

LM208 

LM208 

SFC2208 

PM208 

LM208 

LM208 

SG208 

LM211 

LM211 

LM211 

LM211 

SFC221 1 

LM211 

LM211 

SG211 

LM211 

MCI 357 

ULN-21 1 1 

LM23g 

SG239 

LM239 

CMP-04 

PM239A 

HA1110 

SG3001 


Fairchild pA301 
Intersil LM301 


Manufacturer I Replacement IC Master 

Device ' Source Device Page 

Manufacturer i Replacement IC Master 

Device ' Source Device Page 

Manufacturer 

Device 

1 Replacement IC Master 

' Source Device Page 

CA301 

Motorola 

LM301 

CA308 

PMI 

PM308 

CA723 

Fairchitd 

^iA723 

934 


National 

LM301 


Raytheon 

LM308 


Intersil 

723 



NPC 

SFC2301 


Signetics 

LM308 


Motorola 

MCt723 



Raytheon 

LM301 


Silicon G 

SG308 


National 

LM723 



Signetics 

LM301 

CA3081 

Plessey 

SL3081 


NPC 

SFC2723 



Silicon G 

SG301 


Silicon G 

SG3081 


Raytheon 

RC723 



Tl 

LM301 


Sprague 

ULN-2061 


Signetics 

HA723 


CA301 1 

Motorola 

MCI 590 

CA3082 

Plessey 

SL3082 


Silicon G 

SG723 


CA3012 

Motorola 

MCI 590 


Silicon G 

SG3082 


Ti 

fiA723 


CA3013 

Motorola 

MCI 355 


Sprague 

ULN-2082 

CA741 

AD 

AD741 


CA3014 

Motorola 

MCI 357 

CA3083 

Plessey 

SL3083 


AMD 

SSS741 


CA3018 

Fairchild 

^iA3018 


Signetics 

CA3083 



741 



NPC 

SFC2018 


Silicon G 

SG3083 


Fairchild 

pA741 



Silicon G 

SG3018 


Sprague 

ULN-2083 


Intersil 

741 


CA3019 

Fairchild 

pA3019 

CA3086 

Fairchild 

P.A3086 


Motorola 

MC1741 


CA3026 

Fairchild 

fiA3026 


Motorola 

MC3386 


National 

LM741 

1035 


Silicon G 

SG3822 


National 

LM3086 


NPC 

SFC2741 


♦CA3032 

Motorola 

MC1712 


Plessey 

SL3086 


PMI 

OP-02 


CA3036 

Fairchild 

mA3036 


Silicon G 

SG3086 



PM741 



NPC 

SFC2036 


Sprague 

ULN-2086 



SSS741 . 


CA3038 

Motorola 

MCI 709 

CA3089 

Fairchild 

/iA3089 


Raytheon 

RC741 


CA3039 

Fairchild 

uA3039 


SGS 

TDA1200 



RM741 


CA3044 

Fairchild 

ft.A3064 


Signetics 

CA3089 


Signetics 

^A741 



Mitsubishi 

M5134 


Sprague 

ULN-2289 


Silicon G 

SG741 


CA3045 

Fairchild 

HA3045 

CA311 

AMD 

LM311 


Tl 

(uA741 



Hitachi 

HA1127 


Fairchild 

jiA311 

CA747 

AMD 

SSS747 



iNatfonai 



tntersli 

Livian 



74/' 



Plessey 

SL3045 


Motorola 

LM311 


Fairchild 

mA747 



Silicon G 

SG3821 


National 

LM311 


Motorola 

MCI 747 



Sprague 

ULS-2045 


NPC 

SFC3111 


National 

LM747 


CA3046 

Fairchitd 

jiA3D46 


Raytheon 

LM31 1 


PMI 

OP-04 



Motorola 

MC3346 


Signetics 

LM311 



PM747 



National 

LM3046 


Silicon G 

SG311 



SSS747 



NPC 

SFC2046 


Tl 

LM311 


Raytheon 

RC747 



Plessey 

SL3046 

CA3120 

Sprague 

ULN-21 25 



RM747 



Silicon G 

SG3821 

CA3121 

Sprague 

ULN-2269 


Signetics 

;aA747 



Sprague 

ULN-2046 

CA3123 

Sprague 

ULN-21 37 


Silicon G 

SG747 


CA3054 

Fairchild 

pA3054 

CA3126 

Fairchild 

pA787 


Tl 

mA747 



Motorola 

CA3054 

CA3135 

Sprague 

ULN-2261 

CA748 

AMD 

748 



National 

LM3054 

CA3139 

Motorola 

CA3139 


Fairchild 

HA748 



NPC 

SFC2054 

CA3146 

Plessey 

SL3146 


Intersil 

748 



Silicon G 

SG3822 


Silicon G 

SG3146 


Motorola 

MCI 748 



Sprague 

ULN-2054 

CA3162 

AD 

AD2020 


National 

LM748 


CA3055 

Silicon G 

SG300 

CA3170 

Sprague 

ULN-2268 


Raytheon 

RC748 


CA3056 

Motorola 

MC1741 

CA3172 

Sprague 

ULN-2229 



RM748 



Silicon G 

SG300 

CA3183 

Plessey 

SL3183 


Signetics 

iuA748 


CA3058 

Silicon G 

SG3058 


Signetics 

CA3183 


Silicon G 

SG748 


CA3059 

Motorola 

CA3059 


Silicon G 

SG3183 


Tl 

,uA748 



Silicon G 

SG3059 

CA324 

Motorola 

LM324 

CA758 

Sprague 

ULN-2244 


CA3064 

FaifcNId 

^A3064 


Nationai 

LM324 

CASIO 

Motorola 

MC1384 



Mitsubishi 

M5135 


Signetics 

LM324 


SGS 

TBA810 



Motorola 

MCI 364 


Silicon G 

SG324 

CDP1802 

Hughes 

HMPC1802 



Sprague 

ULN-2264 


Tl 

LM324 


SSS 

SGP1802 


CA3065 

Fairchild 

>iA3065 

CA3302 

Motorola 

MC3302 

CDP1821 

SSS 

SCP1821 



Motorola 

MCI 358 


Silicon G 

SG3302 

CDP1822 

AMI 

S5101 

1206 



M5140 

CA339 

Motorola 

LM339 


Fairchild 

3538 



Sanyo 

LAI 365 


National 

LM339 


Harris 

HM6S01 

1356 


Sprague 

ULN-2165 


Raytheon 

LM339 


SSS 

SCM5101 


CA307 

AMD 

UM307 


Signetics 

LM339 



SCP1822 



Fairchild 

mA307 


Silicon G 

SG339 

CDPie24 

Hughes 

HCMP1824 



Intersil 

LM307 


Tl 

LM339 


SSS 

SCP1824 



Motorola 

LM307 

CA339A 

PMI 

CMP-04 

CDP1831 

Hughes 

HCMP1831 



National 

LM307 



PM339A 


SSS 

SCP1831 



Raytheon 

LM307 

CA3401 

Motorola 

MC3401 

CDPi632 

Hughes 

HCMP1832 



Signetics 

LM307 

CA3458 

Exar 

XR1458 


SSS 

SCP1832 



Silicon G 

SG307 

♦CA3458 

RCA 

CA1458 

CDP1833 

Hughes 

HCMP1833 



Tl 

LM307 

CA3558 

Exar 

XR1558 


SSS 

SCP1833 


CA30/0 

Faircniio 

HA780 

♦CA3558 

RCA 

CA1558 

CDP1834 

Hughes 

HCMP1834 



Sprague 

ULN-21 24 

♦CA3741 

RCA 

C.A741 


SSS 

SCP1834 


CA3071 

Fairchild 

)iA781 

♦CA3747 

RCA 

CA747 

CDP1852 

Hughes 

HCMP1852 



Sprague 

ULN-2127 

♦CA3748 

RCA 

CA74e 


SSS 

SCP1852 


CA3072 

Fairchild 

mA746 

CA555 

AMD 

NE555 

CDP1853 

Hughes 

HCMP1853 



Sprague 

ULN-21 14 



SE555 


SSS 

SCP1853 




ULN-2228 


Cherry 

CS555 

CDP1854 

Hughes 

HCMP1854 


CA3075 

Fairchild 

pA3075 


Exar 

XR555 


SSS 

SCP1854 



Motorola 

MCI 375 


Intersil 

NE555 

CDP1856 

Hughes 

HCMP1856 


CA3076 

Fairchild 

fiA3076 


Motorola 

MC1455 


SSS 

SCP1856 


CA3078 

Raytheon 

RC3078 



MC1555 

CDP1857 

Hughes 

HCMP1857 


CA3079 

Silicon G 

SG3079 


National 

LM555 


SSS 

SCP1857 


CA308 

AD 

AD308 


Raytheon 

RC555 

CDP1858 

Hughes 

HCMP1858 



AMD 

LM308 



RM555 


SSS 

SCP1858 



Fairchild 

P.A308 


Signetics 

NE555 

CDP1859 

Hughes 

HCMP1859 



Intersil 

LM308 


Silicon G 

SG555 


SSS 

SCP1859 



ivivyiut \4ia 

i—iviv/vfU 


II 



fWIUOf 

OILHVAA/ 



National 

LM308 



SE555 


Motorola 

MCI 4000 



NPC 

SFC30e 

CA723 

AMD 

723 


National 

CD4000 



Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 












ALTERNATE SOURCE DIRECTO RY _ 


Manufacturer 

Device 

I Repiacement 
I Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

IC Master 
Device . Page 

Manufacturer 

Device 

1 Replacement 
I Source 

IC Master 
Device Page 

RCA Solid State Division 


CD401 1 

Hitachi 

HD14011 


CD4017 

Fairchild 

F4017 

CD4021 

Hitachi 

HD14021 

(cont’d) 





Mitel 

SIL401 1 



Hitachi 

HD14017 


Mitel 

S1L4021 






SIL491 1 



Mitel 

SIL4017 


Motorola 

MCI 4021 






Motorola 

MCI 4011 



Motorola 

MC14017 


National 

CD4021 

CD4000 

Solitron 

CM4000 



National 

CD4011 



National 

CD4017 


NEC America 

pPD4021 


SSS 

SCL4000 



NEC America 

fiPD401 1 



NEC America 

pPD4017 


OKI 

MSM4021 


Tl 

TP4000 



OKI 

MSM401 1 



SGS 

HBF4017 


Solitron 

CM4021 

CD4001 

Fairchild 

F4001 




MSM4012 



Solitron 

CM4017 


SSS 

SCL4021 


Hitachi 

HD14001 



SGS 

HBF4011 



SSS 

SCL4017 


Tl 

TP4021 



SIL4001 



Solitron 

CM401 1 



Tl 

TP4017 


Toshiba 

TC4021 



SIL4901 



SSS 

SCL4011 



Toshiba 

TC4017 

CD4022 

Fairchild 

F4022 


Motorola 

MG 14001 



Tl 

TP4011 


CD40174 

Fairchild 

F40174 


Mitel 

SIL4022 



CD4001 



Toshiba 

TC401 1 



National 

CD40174 


Motorola 

MCI 4022 


NEC America uPD4CI01 


CD4012 

Fairchild 

F4012 


CD4018 

Fairchild 

F4018 


National 

CD4022 


OKI 

MSM4001 



Hitachi 

HD14012 




F4522 


OKI 

MSM4022 


SGS 

HBF4001 



Mitel 

SIL4012 



Mitel 

SIL4018 


SGS 

HBF4022 


Solitron 

CM4001 




SIL4912 



Motorola 

MCI 401 8 


Solitron 

CM4022 


SSS 

SCL4001 



Motorola 

MC14012 




MCI 4522 


SSS 

SCL4022 


Tl 

TP4001 



National 

CD4012 



National 

CD4018 


Tl 

TP4022 


Toshiba 

TC4001 



NEC America 

|uPD4012 



SGS 

HBF4018 


Toshiba 

TC4022 

CD4002 

Fairchild 

F4002 



SGS 

HBF4012 



Solitron 

CM4018 

CD4023 

Fairchild 

F4023 


Hitachi 

HD14002 



Solitron 

CM4012 



SSS 

SCL4018 


Hitachi 

HD14023 


Mitel 

SIL4002 



SSS 

SCL4012 ' 




SCL4522 


Mitel 

SIL4023 


Motorola 

MCI 4002 



Tl 

TP4012 



Tl 

TP4018 



SIL4923 


National 

CD4002 



Toshiba 

TC4012 




TP4522 


Motorola 

MCI 4023 


NEC America uPD4002 


CD4013 

Fairchild 

F4013 



Toshiba 

TC4018 


National 

CD4023 


OKI 

MSM4002 



Hitachi 

HD14013 


CD40181 

Motorola 

MC14581 


NEC America 

^PD4023 


SGS 

HBF4002 



Mitel 

SIL4013 



SSS 

SCL4581 


OKI 

MSM4023 


Solitron 

CM4002 



Motorola 

MCI 401 3 



Tl 

TP4581 


SGS 

HBF4023 


SSS 

SCL4002 



National 

CD4013 


CD40182 

Fairchild 

F4582 


Solitron 

CM4023 


Tl 

TP4002 



NEC America 

pPD4013 



Motorola 

MCI 4582 


SSS 

SCL4023 


Toshiba 

TC4002 



SGS 

HBF4013 



SSS 

SCL4582 


Tl 

TP4023 

CD4006 

Fairchild 

F4006 



Soiitron 

CM4013 



Tl 

TP4582 


Toshiba 

TC4023 


Motorola 

MCI 4006 



SSS 

SCL4013 


CD4019 

Fairchild 

F4019 

CD4024 

Fairchild 

F4024 


National 

CD4006 



Tl 

TP4013 




F4519 


Mitel 

SIL4024 


NEC America uPD4006 



Toshiba 

TC4013 



Mitel 

SIL4019 


Motorola 

MCI 4024 


Solitron 

CM4006 


CD4014 

Fairchild 

F4014 



Motorola 

MCI 451 9 


National 

CD4024 


SSS 

SCL4006 



Hitachi 

HD14014 



National 

CD4019 


NEC America 

pPD4024 


Toshiba 

TC4006 



Mitel 

SIL4014 




CD4519 


OKI 

MSM4024 

CD4007 

Fairchild 

F4007 



Motorola 

MC14014 



NEC America 

HPD4019 


SGS 

HBF4024 


Mitel 

SIL4007 



National 

CD4014 




HPD4519 


Solitron 

CM4024 


Motorola 

MCI 4007 



NEC America 

pPD4014 



OKI 

MSM4019 


SSS 

SCL4024 


National 

CD4007 



OKI 

MSM4014 



SGS 

HBF4019 


Tl 

TP4024 


OKI 

MSM4007 



SGS 

HBF4014 



Solitron 

CM4019 


Toshiba 

TC4024 


SGS 

HBF4007 



Solitron 

CM4014 



SSS 

SCL4019 

CD4025 

Fairchild 

F4025 


Solitron 

CM4007 



SSS 

SCL4014 



Tl 

TP4019 


Hitachi 

HD14025 


SSS 

SCL4007 



Tl 

TP4014 




TP4519 


Mitel 

SIL4025 


Tl 

TP4007 



Toshiba 

TC4014 



Toshiba 

TC4019 



SIL4925 


Toshiba 

TC4007 


CD4015 

Fairchild 

F4015 


C040192 

Fairchild 

F40192 


Motorola 

MCI 4025 

CD4008 ■ 

Fairchild 

F4008 



Hitachi 

HD14015 




F4510 


National 

CD4025 


Hitachi 

HD14008 



Mitel 

SIU015 



Mitel 

SIL4510 


NEC America 

fiPD4025 


Motorola 

MCI 4008 



Motorola 

MC14015 



Motorola 

MC14510 


OKI 

MSM4025 


National 

CD4008 



National 

CD4015 



National 

CD40192 


SGS 

HBF4025 


OKI 

MSM4008 



NEC America 

pPD4015 




CD4510 


Solitron 

CM4025 


SGS 

HBF4008 



OKI 

MSM4015 




f^M74C192 


SSS 

SCL4025 


Solitron 

CM4008 



SGS 

HBF4015 



OKI 

MSM40192 


Tl 

TP4025 


SSS 

SCL4008 



Solitron 

CM4015 



RCA 

CD4510 


Toshiba 

TC4025 


Tl 

TP4008 



SSS 

SCL4015 



SSS 

SCL4510 

CD4026 

Solitron 

CM4026 


Toshiba 

TC4008 



Tl 

TP4015 



Toshiba 

TC4510 


SSS 

SCL4026 

CD4009 

Mitel 

SIL4009 



Toshiba 

TC4015 


CD40193 

Fairchild 

F40193 

CD4027 

Farchild 

F4027 


National 

CD4009 


CD4016 

AD 

AD7516 




F4516 


Hitachi 

HD14027 


SGS 

HBF4009 



Fairchild 

F4016 



Mitel 

SIL4516 


Mitel 

SIL4027 


Solitron 

CM400g 



Hitachi 

HD14016 



Motorola 

MC14516 


Motorola 

MCI 4027 


SSS 

SCL4009 



Micro Power 

MP7516 



National 

CD40193 


National 

CD4027 


Tl 

TP4009 



Mitel 

SIL4016 




CD4516 


NEC America 

)aPD4027 


Toshiba 

TC4009 



Motorola 

MCI 401 6 




MM74C193 


OKI 

MSM4027 

CD4010 

Mitel 

SIL4010 




MCI 4584 



RCA 

CD4516 


SGS 

HBF4027 


National 

CD4010 



National 

CD4016 

1076 


SSS 

SCL4516 


Solitron 

CM4027 


SGS 

HBF4010 




CD4584 



Toshiba 

TC4516 


SSS 

SCL4027 


Solitron 

CM4010 




MM74C14 

262 

CD40194 

Fairchild 

F40194 


Tl 

TP4027 


SSS 

SCL4010 



Solitron 

CM4016 



Motorola 

MCI 4194 


Toshiba 

TC4027 


Tl 

TP4010 



SSS 

SCL4016 



OKI 

MSM40194 

CD4028 

Fairchild 

F4028 


Toshiba 

TC4010 




SCL4584 


CD40196 

Fairchild 

F40196 


Hitachi 

HD14028 

CD40100 

Fairchild 

F4583 



Tl 

TP4016 


CD4020 

Fairchild 

F4020 


Mitel 

SIL4028 


Motorola 

MC14583 


CD40160 

Fairchild 

F40160 



Hitachi 

HD14020 


Motorola 

MCI 4028 


Toshiba 

TC4583 



National 

CD40160 



Mitel 

SIL4020 , 


National 

CD4028 

CD40101 

Fairchild 

F4531 



Toshiba 

TC40160 



Motorola 

MCI 4020 


NEC America 

pPD4028 


Motorola 

MCI 4531 


CD40161 

Fairchild 

F40161 



National 

CD4020 


OKI 

MSM4028 


SSS 

SCL4531 



National 

CD40161 



NEC America pPD4020 


SGS 

HBF4028 


Tl 

TP4531 



Toshiba 

TC40161 



OKI 

MSM4020 


Solitron 

CM4028 

CD40104 

OKI 

MSM40104 


CD40162 

Fairchild 

F40162 



SGS 

HBF4020 


SSS 

SCL4028 

CD40106 

Motorola 

MCI 4584 



National 

CD40162 



Solitron 

CM4020 


Tl 

TP4028 


National 

CD40106 



Toshiba 

TC40162 



SSS 

SCL4020 


Toshiba 

TC4028 



MM74C14 

262 

CD40163 

Fairchild 

F40163 



Tl 

TP4020 

CD4029 

Fairchild 

F4029 

CD40108 

Motorola 

MCI 4580 



National 

CD40163 



Toshiba 

TC4020 


Mitel 

SIL4029 

CD401 1 

Fairchild 

F4011 



Toshiba 

TC40163 


CD4021 

Fairchild 

F4021 


Motorola 

MCI 4510 


♦ Discontinued 


1C MASTER 1979 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requiremwits. 
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Manufacturer j Replacement 
Device I Source Device 


RCA Solid State Division 
(cont’d) 


National 

NEC America 

OKI 

SGS 

Solitron 

SSS 

Tl 

Toshiba 

Fairchild 

Mitel 

Motorola 


NEC America 

OKI 

RCA 

SGS 

Solitron 

SSS 


Motorola 

National 

Motorola 

OKI 

Solitron 

Toshiba 

SGS 

Solitron 

SSS 

Fairchild 

Hitachi 

Motorola 

National 

OKI 

Solitron 

SSS 

Toshiba 

Fairchild 

Hitachi 

Mitel 

Motorola 

National 

NEC America 

OKI 

SGS 

Solitron 

SSS 

Tl 

Toshiba 

Toshiba 

Motorola 

OKI 

Solitron 

Toshiba 

Solitron 

Toshifcs 

Fairchild 

Hitachi 

Mitel 

Motorola 

National 


CD4029 

fiPD4029 

MSM4029 

HBF4029 

CM4029 

SCL4029 

TP4029 

TC4029 

F4030 

SIL4030 

MCI 4070 

MC14507 

CD4030 

CD4070 

CD4507 

MM74C86 

pPD4030 

MSM4030 

CD4070 

HBF4030 

CM4030 

SCL4030 

I r4C*?w 

TP4507 

TC4030 

F4031 

F4557 

MCI 4557 

CD4031 

MC 14032 

MSM4032 

CM4032 

TC4032 

HBF4033 

CM4033 

SCL4033 

F4034 

HD14034 

MCI 4034 

CD4034 

MSM4034 

CM4034 

SCL4034 

TC4034 

F4035 

HD14035 

SIU035 

MCI 4035 

CD4035 

pPD4035 

MSM4035 

HBF4035 

CM4035 

SCL4035 

TP4035 

TC4035 

TC4036 

MCI 4038 

MCI 4308 

MSM4038 

CM4038 

TC4038 

CM4039 

Tr^^n2o 

F4040 
HD 14040 
SIL4040 
MCI 4040 
CD4040 

MSM4040 

CM4040 

SCL4040 

TP4040 

TC4040 

F4041 

CD4041 

CM4041 

CL4041 

SCI 4041 

F4042 

HD14042 


Manufacturer 

Device 

j Replacement 
'Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
'source 

iC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
! Source 

IC Master 
Device Page 

CD4042 

Mitel 

SIL4042 

CD4052 

National 

CD4052 


CD4070 

Fairchild 

F4070 


Motorola 

MCI 4042 


NEC America 

P.PD4052 



Hitachi 

HD14070 


National 

CD4042 


Solitron 

CM4052 



Mitel 

SIL4070 


NEC America 

fiPD4042 


SSS 

SCL4052 



Motorola 

MC14507 


OKI 

MSM4042 


Tl 

TP4052 



National 

CD4070 


SGS 

HBF4042 


Toshiba 

TC4052 




CD4507 


Solitron 

CM4042 

CD4053 

Fairchild 

F4053 




MM74C86 


SSS 

SCL4042 


Hitacni 

HD14053 



RCA 

CD4030 


Tl 

TP4042 


Mitel 

SIL4053 



Solitron 

CM4030 


Toshiba 

TC4042 


Motorola 

MCI 4053 




CM4070 

CD4043 

Fairchild 

F4043 


National 

CD4053 



SSS 

SCL4030 


Hitachi 

HD14043 


NEC America 

mPD4053 




SCL4070 


Mitel 

SIL4043 


Solitron 

CM4053 



Tl 

TP4507 


Motorola 

MCI 4043 


SSS 

SCL4053 


CD4070A 

Motorola 

MCI 4070 


National 

CD4043 


Tl 

TP4053 


CD4071 

Fairchild 

F4071 


NEC America 

pPD4043 


Toshiba 

TC4053 



Hitachi 

HD14071 


OKI 

MSM4043 

CD4054 

OKI 

MSM4054 



Mitel 

SIL4071 


Solitron 

CM4043 


Toshiba 

TC4054 



Motorola 

MCI 4071 


SSS 

SCL4043 

CD4055 

Mitel 

SIL4055 



National 

CD4071 


Tl 

TP4043 


Motorola 

MCI 4558 



NEC America pPD4071 


Toshiba 

TC4043 


Toshiba 

TC4055 



OKI 

MSM4071 

CD4044 

Fairchild 

F4044 

CD4056 

Mitel 

SIL4056 



Solitron 

CM4071 


Hitachi 

HD14044 


Motorola 

MCI 4543 



SSS 

SCL4071 


Mitel 

SIL4044 


SSS 

SCL4543 



Tl 

TP4071 


Motorola 

MCI 4044 


Toshiba 

TC4056 



Toshiba 

TC4071 


National 

CD4044 

CD4059 

OKI 

MSM4059 


CD4072 

Fairchild 

F4072 


NjPP Amanoo 

"PD4Q44 


Mitel 

S!L40eC 



HildCilt 

HDt4072: 


OKI 

MSM4044 


National 

CD4060 



Mitel 

SIL4072 


Soiitron 

CM4044 


SSS 

SCL4060 



Motorola 

MCI 4072 


SSS 

SCL4044 

CD4061 

OKI 

MSM4061 



OKI 

MSM4072 


Tt 

TP4044 


Toshiba 

Te4061 



SSS 

SCL4072 


Toshiba 

TC4044 

CD4062 

Motorola 

MCI 4562 



Tl 

TP4072 

CD4045 

SGS 

HBF4045 

CD4063 

Motorola 

MC14066 



Toshiba 

TC4072 


Solitron 

CM4045 



MCI 4585 


CD4073 

Fairchild 

F4073 


SSS 

SCL4445 


National 

MM74C85 



Hitachi 

HD14073 

CD4046 

Fairchild 

F4046 


NEC America p.PD4063 



Mitel 

SIL4073 


Mitel 

SIL4046 


OKI 

MSM4063 



Motorola 

MCI 4073 


Motorola 

MCI 4046 


SGS 

HBF4066 



National 

CD4073 


National 

CD4046 


Signetics 

N4066 



NEC America pPD4073 


Solitron 

CM4046 


Solitron 

CM4066 



OKI 

MSM4073 


SSS 

SCL4046 


SSS 

SCL4066 



Solitron 

CM4073 

CD4047 

Fairchild 

F4047 



SCL4585 



SSS 

SCL4073 


National 

CD4047 


Toshiba 

TC4063 



Tl 

TP4073 


Solitron 

CM4047 



TC4066 



Toshiba 

TC4073 


SSS 

SCL4047 



TC4585 


CD4075 

Fairchild 

F4075 


Toshiba 

TC4047 

CD4066 

Fairchild 

F4066 



Hitachi 

HD 14075 

CD4048 

National 

CD4048 


Hitachi 

HD14066 



Mitel 

SIL4075 


Solitron 

CM4048 


Mitel 

SIL4066 



Motorola 

MCI 4075 

CD4049 

Fairchild 

F4049 


Motorola 

MCI 4066 



National 

CD4075 


Hitadii 

HO14049 


National 

CD4066 

1076 


N*EC AmoriCo 

fiPD4075 


Mitel 

SIL4049 


NEC America (. 1 PO 4 O 66 



OKI 

MSM4075 


Motorola 

MCI 4049 


SGS 

HBF4066 



SSS 

SCL4075 


National 

CD4049 


Signetics 

N4066 



Tt 

TP4075 


NEC America 

pPD4049 


Solitron 

CM4066 



Toshiba 

TC4075 


OKI 

MSM4049 



CM4116 


CD4076 

Fairchild 

F4076 


SGS 

HBF4049 


SSS 

SCL4066 



Harris 

HD54C173 


Solitron 

CM4049 


Toshiba 

TC4066 




HD74C173 


SSS 

SCL4049 

CD4067 

Fairchild 

F4067 



Mitel 

SIL4076 


Tl 

TP4049 


Motorola 

MCI 4529 



Motorola 

MCI 4076 


Toshiba 

TC4049 

CD4068 

Fairchild 

F4068 



National 

CD4076 

CD4050 

Fairchild 

F4050 


Hitachi 

HOI 4068 




MM54C173 


Hitachi 

HD14050 


Mitel 

SIL4068 




MM74C173 


Mitel 

SIL4050 


Motorola 

MCI 4068 



Solitron 

CM4076 


Motorola 

MC 14050 



MCI 4501 



SSS 

SCL4076 


National 

CD4050 


NEC America 

pPD40€8 


CD4077 

Fairchild 

F4077 


NEC America 

pPD4050 


OKI 

MSM4068 



Hitachi 

HD14077 


OKI 

MSM4050 


Solitron 

CM4068 



Mitel 

SIL4077 


SGS 

HBr4C50 


333 

3CL406o 



h/iotoroia 

iviClAO/'/' 


Solitron 

CM4050 


Tl 

TP4068 



Solitron 

CM4077 


SSS 

SCL4050 


Toshiba 

TC4068 



SSS 

SCL4077 


Tl 

TP4050 

CD4069 

Fairchild 

F4069 


CD4078 

Fairchild 

F4078 


Toshiba 

TC4050 


Harris 

HD4069 



Hitachi 

HD 14078 

CD4051 

Fairchild 

F4051 



HD54C04 



Mitel 

SIL4078 


f 'litaCni 

HD1405 1 



HU/4C04 



Motorola 

MCI 4078 


Mitel 

SIL4051 


Hitachi 

HD14069 



NEC America pPD4078 


Motorola 

MCI 4051 


Mitel 

SIL4069 



OKI 

MSM4078 


National 

CD4051 


Motorola 

MCI 4069 



Solitron 

CM4078 


NEC America uPD4051 


National 

CD4069 



SSS 

SCL4078 


Solitron 

CM4051 



MM54C04 



Tl 

TP4078 


SSS 

SCL4051 



MM74C04 



Toshiba 

TC4078 


Tl 

TP4051 


NEC America 

pPD4069 


CD4081 

Fairchild 

F4081 


Toshiba 

TC4051 


OKI 

MSM4069 



Hitachi 

HD14081 

CD4052 

Fairchild 

F4052 


Solitron 

CM4069 



Mitel 

SiL4081 


WitQ/'hi 

MH-i Af^KO 


coc 

COI 4/M^O 






Mitel 

SiL4052 


Tl 

TP4069 



National 

CD4081 


Motorola 

MC 14052 


Toshiba 

TC4069 



NEC America 

jtPD4081 


♦ Discontinued 
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Mamifacturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

RCA Solid State Division 
(cont’d) 

CD4081 

OKI 

MSM4081 


Solitron 

CM4081 


SSS 

SCL4081 


Tl 

TP4081 


Toshiba 

TC4081 

CD4082 

Fairchild 

F4082 


Hitachi 

HD14082 


Mitel 

SIL4082 


Motorola 

MC 14082 


NEC America 

fiPD4082 


SSS 

SCL4082 


Tl 

TP4082 


Toshiba 

TC4082 

CD4085 

Fairchild 

F4085 


Motorola 

MC 14506 


OKI 

MSM4085 


Toshiba 

TC4085 

CD4086 

Fairchild 

F4086 


OKI 

MSM4086 


Toshiba 

TC4086 

CD4089 

National 

CD4089 

CD4093 

Fairchild 

F4093 


Motorola 

MCI 4093 


National 

CD4093 


NEC America 

HPD4093 


OKI 

MSM4093 


SSS 

SCL4093 


Toshiba 

TC4093 

CD4094 

NEC America ./jPD4094 


OKI 

MSM4094 


SSS 

SCL4094 

CD4098 

Mitel 

SIL4098 


Motorola 

MCI 4528 

CD4099 

Fairchild 

F4099 


Motorola 

MCI 4099 


National 

CD4099 


NEC America 

pPD4099 

CD4174 

Hitachi 

HOI 41 74 

CD4175 

Hitachi 

HD14175 

CD4194 

Hitachi 

HD14194 


NEC America 

hPD4194 

CD45G1 

Hitachi 

HD14501 

CD4502 

Hitachi 

HD14502 


Mitel 

SIL4502 


Motorola 

MCI 4502 


OKI 

MSM4502 


SSS 

SCL4502 

CD4508 

Hitachi 

HD14508 


Mitel 

SIL4508 


Motorola 

MCI 4508 


NEC America 

MPD4508 


OKI 

MSM4508 


Solitron 

CM4508 


SSS 

SCL4508 


Toshiba 

TC4508 

CD4510 

Fairchild 

F4510 


Mitel 

SIL4510 


Motorola 

MCI 4510 


National 

CD4510 


NEC America 

JHPD4510 


OKI 

MSM4510 


RCA 

CD40192 


SSS 

SCL4510 


Toshiba 

TC4510 

CD4511 

Fairchild 

F4511 


Hitachi 

HD14511 


Mitel 

SIL451 1 


Motorola 

MC14511 


National 

CD451 1 


NEC America 

|liPD451 1 


OKI 

MSM451 1 


Solitron 

CM451 1 


SSS 

SCL451 1 


Tl 

TP451 1 

CD4512 

Hitachi 

HD14512 


OKI 

MSM4512 

CD4514 

Fairchild 

F4514 


Mitel 

SIL4514 


Motorola 

MCI 451 4 


National 

CD4514 


NEC America pPD4514 


OKI 

MSM4514 


Manufacturer j Replacement 1C Master 

Device I Source Device Page 


CD4514 

Solitron 

CM4514 


SSS 

SCL4514 


Toshiba 

TC4514 

CD4515 

Fairchild 

F4515 


Hitachi 

HD14515 


Mitel 

SIL4515 


Motorola 

MCI 451 5 


National 

CD4515 


NEC America 

fiPD4515 


OKI 

MSM4515 


Solitron 

CM4515 


SSS 

SCL4515 


Toshiba 

TC4515 

CD4516 

Fairchild 

F4516 


Hitachi 

HD14516 


Mitel 

SIL4516 


Motorola 

MC14516 


National 

CD4516 


NEC America 

HPD4516 


OKI 

MSM4516 


RCA 

CD40193 


SSS 

SCL4516 


Toshiba 

TC4516 

CD4518 

Fairchild 

F4518 


Mitel 

SIL4518 


Motorola 

MCI 451 8 


National 

CD4518 


NEC America 

HPD4518 


OKI 

MSM4518 


Solitron 

CM4518 


SSS 

SCL4518 


Tl 

TP4518 


Toshiba 

TC4518 

CD4519 

Hitachi 

HD14519 

CD4520 

Fairchild 

F4520 


Hitachi 

HD14520 


Mitel 

SIL4520 


Motorola 

MCI 4520 


National 

CD4520 


NEC America 

mPD4520 


OKI 

MSM4520 


Solitron 

CM4520 


SSS 

SCL4520 


Tl 

TP4520 


Toshiba 

TC4520 

CD4527 

Motorola 

MCI 4527 


National 

CD4527 


SSS 

SCL4527 


Toshiba 

TR4527 

CD4528 

Fairchild 

F4528 


Hitachi 

HD14528 


Motorola ■ 

MCI 4528 


National 

CD4528 


NEC America 

pPD4528 


SSS 

SCL4528 


Toshiba 

TC4528 

CD4532 

Fairchild 

F4532 


Hitachi 

HD15532 


Motorola 

MCI 4532 


NEC America 

fiPD4532 


OKI 

MSM4532 


SSS 

SCL4532 


Toshiba . 

.TC4532 

CD4555 

Fairchild 

F4555 


Hitachi 

HD14555 


Motorola 

MCI 4555 


NEC America fiPD4555 


OKI 

MSM4555 


SSS 

SCL4555 


Toshiba 

TC4555 

CD4556 

Fairchild 

F4556 


Motorola 

MCI 4556 


NEC America 

fiPD4556 


OKI 

MSM4556 


SSS 

SCL4556 


Toshiba 

TC4556 

CD4560 

Hitachi 

HD14560 

CD4561 

Hitachi 

HD14561 

CD4572 

Hitachi 

HD14572 

CD4583 

Hitachi 

HD14583 

CD4584 

Hitachi 

HD14584 

CD4585 

Hitachi 

HD14585 

CPP1852 

SSS 

SCP1852 

MWS5040 

Harris 

HM6501 

MWS5101 

SSS 

SCM5101 


ALTERNATE SOURCE DIRECTORY 


Manufacturer 1 Replacement 1C Master 

Device 1 Source Device Page 

RIFA 

PBD352301 Sprague 

ULN-2001 


PBD352302 Sprague 

ULN-2002 


PBD352303 Sprague 

ULN-2003 


Rockwell, Microelectronic 


Devices 



R2332 

AMI 

S68332 

1216 

R6502 

MOS 

MCS6502 



Synertek 

SY6502 


R6503 

MOS 

MCS6503 



Synertek 

SY6503. 


R6504 

MOS 

MCS6504 



Synertek 

SY6504 


R6505 

MOS 

MCS6505 



Synertek 

SY6505 


Re512 

MOS 

MCS6512 



Synertek 

SY6512 


R6514 

MOS 

MCS6514 



Synertek 

SY6514 


R6515 

MOS 

SY6515 



Synertek 

SY6515 


R6520 

MOS 

MCS6520 



Synertek 

SY6520 


R6530 

MOS 

MCS6530 



Synertek 

SY6530 


R6532 

MOS 

MCS6532 



Synertek 

SY6532 


♦1103 

AMI 

Si 103 


♦1103A 

AMI 

S1103 



Intel 

1103 



Synertek 

1103 


♦ 1604 

EA 

EA4096 


Sanyo 

LAI 230 

Hitachi 

HA1137 


1jM240 

Hitachi 

HA1197 


LAI 352 

Motorola 

MCI 352 



RCA 

CA1352 


LAI 353 

Motorola 

MCI 353 


LAI 365 

Fairchild 

;iA3065 



RCA 

CA3065 


SGS-ATES Semiconductor 

HBF4001 

Fairchild 

F4001 



Mitel 

S1L4001 



Motorola 

MCI 4001 



National 

CD4001 



NEC America pPD4001 



RCA 

CD4001 



Solitron 

CM4001 



SSS 

SCL4001 



Tl 

TP4001 



Toshiba 

TC4001 


HBF4002 

Fairchild 

F4002 



Mitel 

SIL4002 



Motorola 

MCI 4002 



National 

CD4002 



NEC America /iPD4002 



RCA 

CD4002 



Solitron 

CM4002 



SSS 

SCL4002 



Tl 

TP4002 



Toshiba 

TC4002 


HBF4007 

Fairchild 

F4007 



Mitel 

SIL4007 



Motorola 

MCI 4007 



National 

CD4007 



RCA 

CD4007 



Solitron 

CM4007 



SSS 

SCL4007 



Tl 

TP4007 



Toshiba 

TC4007 


HBF4008 

Fairchild 

F4008 



Motorola 

MCI 4008 



National 

CD4008 



RCA 

CD4008 



Solitron 

CM4008 



Manufacturer 

Device 

1 Replacement 
'source 

1C Master 
Device Page 

HBF4008 

SSS 

SCL4008 


Tl 

TP4008 


Toshiba 

TC4008 

HBF4009 

Mitel 

SIL4009 


National 

CD4009 


RCA 

CD4009 


Solitron 

CM4009 


SSS 

SCL4009 


Tl 

TP4009 


Toshiba 

TC4009 

HBF4010 

Mitel 

SIL4010 


National 

CD4010 


RCA 

CD4010 


Solitron 

CM4010 


SSS 

SCL4010 


Tl 

TP4010 


Toshiba 

TC4010 

HBF4011 

Fairchild 

F4011 


Mitel 

SIL4011 


Motorola 

MCI 4011 


National 

CD4011 


NEC America jiPD401 1 


RCA 

CD401 1 


Solitron 

CM401 1 


SSS 

SCL401 1 


Tl 

TP4011 


Toshiba ' 

TC401 1 

HBF4012 

Fairchild 

F4012 


Mitel 

SIL4012 


Motorola 

MCI 401 2 


National 

CD4012 


NEC America jxPD401 2 


RCA 

CD4012 


Solitron 

CM4012 


SSS 

SCL4012 


Tl 

TP4012 


Toshiba 

TC4012 

HBF4013 

Fairchild 

F4013 


Mitel 

SIL4013 


Motorola 

MCI 401 3 


National 

CD4013 


NEC America fiPD4013 


RCA 

CD4013 


Solitron 

CM4013 


SSS 

SCL4013 


Tl 

TP4013 


Toshiba 

TC4013 

HBF4014 

Fairchild 

F4014 


Mitel 

SIL4014 


Motorola 

MCI 401 4 


National 

CD4014 


NEC America ^PD401 4 


RCA 

CD4014 


Solitron 

CM4014 


SSS 

SCL4014 


Tl 

TP4014 


Toshiba 

TC4014 

HBF4015 

Fairchild 

F4015 


Mitel 

SIL4015 


Motorola 

MC14015 


National 

CD4015 


NEC America /iPD401 5 


RCA 

CD4015 


Solitron 

CM4015 


SSS 

SCL4015 


Tl 

TP4015 


Toshiba 

TC4015 

HBF4016 

RCA 

CD4016 



CD4066 


SSS 

SCL4016 

HBF4017 

Fairchild 

F4017 


Mitel 

SIL4017 


Motorola 

MCI 401 7 


National 

CD4017 


NEC America p.PD401 7 i 


RCA 

CD4017 


Solitron 

CM4017 


SSS 

SCL4017 


Tl 

TP4017 


Toshiba 

TC4017 

HBF4018 

Farchild 

F4018 


Mitel 

SIL4018 


National 

CD4018 


RCA 

CD4018 


Solitron 

CM4018 


SSS 

SCL4018 


♦ Discontinued 
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Manufacturer I Replacement 1C Maater ManufKturer | R^acement 1C Master 
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SGS-ATES Semiconductor 
(cont’d) 


National CD4029 
NEC America nPD4029 


HBF4018 

Tl 

TP4018 


SSS 

SCL4029 


Toshiba 

TC4018 


Tl 

TP4029 

HBF4019 

Farchild 

F4019 


Toshiba 

TC4029 


Mitel 

SIU019 

1 HBF4030 

Faircnild 

F4030 


National 

CD4019 


Mitel 

SIL4030 


RCA 

CD4019 


National 

CD4030 


Solitron 

CM4019 


NEC America 

HPD4030 


SSS 

SCL4019 


RCA 

CD4030 


Tl 

TP4019 


Solitron 

CM4030 


Toshiba 

TC4019 


SSS 

SCL4030 

HBF4020 

Fairchild 

F4020 


Tl 

TP4030 


Mitel 

SIL4020 


Toshiba 

TC4030 


Motorola 

MCI 4020 

HBF4033 

RCA 

CD4033 


National 

CD4020 1 


Solitron 

CM4033 


NEC America uPD4020 


SSS 

SCL4033 


RCA 

CD4020 

HBF4035 

Fairchild 

F4035 


Solitron 

CM4020 


Mitel 

SIL4035 


SSS 

SCL4020 


Motorola 

MC14035 


Tl 

TP4020 


National 

CD4035 


Toshiba 

TC4020 


NEC America fiPD4035 

HBF4021 

RCA 

CD4021 


RCA 

CD4035 


SSS 

SCL4021 


Solitron 

CM4035 

HBF4022 

Faircnita 



COO 

oC'i-4u3b 


Mitel 

S1L4022 


Tl 

TP4035 


Motorola 

MCI 4022 , 


Toshiba 

TC4035 


National 

CD4022 

HBF4040 

RCA 

CD4040 


RCA 

CD4022 


SSS 

SCL4O40 


Solitron 

CM4022 

HBF4042 

Fairchild 

F4042 


SSS 

SCL4022 


Mitel 

SIL4042 


Tl 

TP4022 


Motorola 

MCI 4042 


Toshiba 

TC4022 


National 

CD4042 

HBF4023 

Fairchild 

F4023 


NEC America (iPD4042 


Mitel 

StL4023 


RCA 

CD4042 


Motorola 

MCI 4023 


Solitron 

CM4042 


National 

CD4023 


SSS 

SCL4042 


NEC America uPD4023 


Tl 

TP4042 


RCA 

CD4023 


Toshiba 

TC4042 


Solitron 

CM4023 

HBF4045 

RCA 

CD4045 


SSS 

SCL4023 


Solitron 

CM4045 


Tl 

TP4023 


SSS 

SCL4445 


Toshiba 

TC4023 

HBF4049 

Fairchild 

F4049 

HBF4024 

Fairchild 

F4024 


Mitel 

SIL4049 


Mitel 

SIU024 


Motorola 

MC 14049 


Motorola 

MCI 4024 


National 

CD4049 


National 

CD4024 


NEC America nPD4049 


RCA 

CD4024 


RCA 

CD4049 


Solitron 

CM4024 


Solitron 

CM4049 


SSS 

SCL4024 


SSS 

SCL4049 


Tl 

TP4024 


Tl 

TP4049 


Toshiba 

TC4024 


Toshiba 

TC4049 

HBF4025 

Fairchild 

F4025 

HBF4050 

Fairchild 

F4050 


Mitel 

S1L4025 


Mitel 

SIL4050 


Motorola 

MC14025 


Motorola 

MCI 4050 


National 

CD4025 


National 

CD4050 


NEC America 

HPD4025 


NEC America 

^PD4050 


RCA 

CD4025 


RCA 

CD4050 


Solitron 

CM4025 


Solitron 

CM4050 


SSS 

SCL4025 


SSS 

SCL4050 


Tl 

TP4025 


Tl 

TP4050 


Toshiba 

TC4025 


Toshiba 

TC4050 

HBF4027 

Fairchild 

F4027 

HBF4066 

Fairchild 

F4066 


Mitel 

SIL4027 


Mitel 

SIL4066 


Motorola 

MC14027 


Motorola 

MCI 4066 


National 

CD4027 I 


National 

C04066 


NEC America fiPD4027 


NEC America nPD4066 


RCA 

CD4027 


RCA 

CD4063 


Solitron 

CM4027 



CD4066 


SSS 

SCL4027 


Signetics 

N4066 


Tl 

TP4027 


Solitron 

CM4066 


Toshiba 

iC4U27 


SSS 

SCL4066 

HBF4028 

Fairchild 

F4028 


Toshiba 

TC4066 


Mitel 

SIL4028 

L201 

Exar 

XR2201 


Motorola 

MCI 4028 


Fairchild 

9665 


National 

CD4028 


Motorola 

MC1411 


NEC America 

HPD4028 


Silicon G 

SG2001 


RCA 

CD4028 


Sprague 

ULN-2001 


Solitron 

CM4028 


Tl 

ULN2001 


SSS 

SCL4028 

L202 

Exar 

XR2202 


Tl 

TP4028 


Fairchild 

9666 


Tnch:ho 

TO 4t^OO 




HBF4029 

Fairchild 

F4029 


Silicon G 

SG2002 


Mitel 

SIL4029 


Sprague 

ULN-2002 


Manufacturer 

1 Replacement 

tC Matter 

Manufacturer 

I Replacement 

1C Matter 

Device 

1 Source 

Device 

Page 

Devica 

1 Source 

Device 

Page 

L202 

Tl 

ULN2002 


mA741 

PMI 

SSS741 


L203 

Exar 

XR2203 

931 


Raytheon 

RC741 



Fairchild 

9667 




RM741 



Motorola 

MC1413 



RCA 

CA741 



Silicon G 

S62003 



Silicon G 

SG741 



Sprague 

ULN-2003 



Tl 

HA741 



Tl 

ULN2003 


HA747 

AMD 

747 


Ml 42 

Tl 

TMS3120 



Fairchild 

pA747 


M340 

Fujitsu 

MB8107 



Motorola 

MCI 747 


TBA641 

Fairchild 

^A706 

937 


National 

LM747 




TBA641 

937 


PMI 

SSS747 


TBA800 

FairchUd 

TBA800 

937 


Raytheon 

RC747 



NPC 

TBA800 




RM747 



Plessey 

TBA800 



RCA 

CA747 


TBA810 

Fairchiid 

TBA810 

936 


Silicon G 

SG747 



Motorola 

MCI 384 



Tl 

)iA747 



RCA 

CA810 


HA748 

AMD 

748 



SGS 

TBA810 



Fairchild 

pA748 



Signetics 

TBA810 



Intersil 

748 


TCA3089 

Sprague 

ULN-2289 



Motorola 

MCI 748 


TCA900 

NPC 

TCA900 



National 

LM748 


TDA1190 

Sprague 

ULN-2290 



Raytheon 

RC748 


TDA1190Z 

Sprague 

ULN-2290 




RM748 


TDA1200 

Sprague 

ULN-2289 



RCA 

CA748 


TDA2002 

Sprague 

ULN-3701 



Silicon G 

SG748 


142 

Tl 

TMS3404 



Tl 

HA748 






HA76G 

HA78L02 


fiA/iG 


Qi^mope 




Tl 

MA78L02 






HA78L05 

Fairchild 

^aA78L05 







Silicon G 

SG7805 


GXB10147 

Fujitsu 

MB7047 



Tl 

HA78L05 


HYB4060 

Fujitsu 

MB8107 


);iA78L06 

Silicon G 

SG7806 


TBA120 

Plessey 

TBA120 



Tl 

mA78L06 


TBA221 

Sprague 

ULN-2151 


MA78L12 

Fairchild 

^A78L12 


TBA440 

Plessey 

TBA440 



Silicon G 

SG7812 


TCA440 

Signetics 

TCA440 



Tl 

fi.A78L12 






HA78L15 

Fairchild 

ftA78L15 


Signetics 


Silicon G 

Tl 

SG7815 

MA78L15 






fiA78L62 

Fairchild 

fiA78L06 


pA709 

Fairchild 

pA709 


^A78MG 

Fairchiid 

|:iA78MG 

934 

Motorola 

MCI 709 


^iA78M05 

Fairchiid 

fiA78M05 



National 

LM709 

1035 


Silicon G 

SG7805 



Raytheon 

RC709 



Tl 

fiA78M05 




RM709 


^A78M06 

Fairchild 

HA78M06 



Tl 

pA709 



Silicon G 

SG7e06 


fiA710 

Fairchild 

^iA710 



Tl 

^A78M06 



Motorola 

MC1710 


,uA78M08 

Fairchild 

;iA78M08 



National 

LM710 



Tl 

fiA78M08 



Raytheon 

RC7ig 


fiA76M12 

Fairchiid 

HA78M12 




RM710 



Tl 

HA78M12 



Silicon G 

SG710 


)xA78M15 

Fairchild 

fiA78M15 



Tl 

,iA710 



Tl 

fiA78M15 


mA711 

Fairchild 



fiA78M20 

Fairchild 

)iA78M20 



Motorola 

MC1711 



Tl 

P.A78M20 



National 

LM711 


fiA78M24 

Fairchild 

/UA78M24 



Raytheon 

RC711 



Silicon G 

SG7824 




RM711 



Tl 

HA78M24 



Silicon G 

SG711 


fiA7805 

Fairchild 

HA7805 



Tl 

^iA711 



Silicon G 

SG7805 


mA723 

AMD 

723 



Ti 

fiA7805 



Fairchiid 

^723 

934 

HA7806 

Farchild 

HA7806 



Intersil 

723 



Silicon G 

SG7806 



Motorola 

MCI 723 



Tl 

)xA7806 



National 

LM723 


HA7808 

Fairchild 

>iA7808 



Raytheon 

RC723 



Silicon G 

SG7808 




RM723 



Tl 

mA7808 



RCA 

CA723 


HA7809 

Tl 

HA7805 



Silicon G 

SG723 


mA7812 

Fairchild 

mA7812 



Tl 

tiA723 



Silicon G 

SG7812 


pA733 

AMD 

733 



Tl 

fiA7812 



Motorola 

MCI 733 


fzA7815 

Fairchild 

pA7815 



National 

LM733 



Silicon G 

SG7815 



Raytheon 

RC733 



Tl 

fiA7815 




RM733 


pA7818 

Fairchild 

HA7818 



Silicon G 

SG733 



Silicon G 

SG7818 



Tl 

nA733 



Tl 

HA7818 


mA740 

Fairchild 

HA740 


(:iA7824 

Fairchild 

mA7824 



Intersil 

740 



Silicon G 

SG7824 



National 

LH740 



Tl 

mA7824 


;iA741 

AD 

AD741 


HA79G 

Fairchild 

mA79G 

934 


AMD 

741 


;iA79L05 

Motorola 

MC79L05 



Fairchild 

;jiA741 


HA79L12 

Motorola 

MC79L12 



.w. 

.-r. 


fj.ryf ou. 1 \J 

iviuLUfUta 

fveo/ »i. » D 



Motorola 

MC1741 


piA79MG 

Fairchnd 

rtA79MG 

934 


National 

LM741 

1035 

^78M08 

Silicon G 

SG7308 



♦ Discontinued 
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Device Page 

Sianetics (cont’di 



LM201 

Teledyne S 

LM201 


LM339A 

PMI 

PM339A 

♦N1006 

Motoroik 

MC1006 

wiuiiviivw 




Tl 

LM201 


LM393 

National 

LM393 

♦N1010 

Motorola 

MCI 010 





LM207 

AMD 

LM207 


MCI 399 

Motorola 

MC1399 

♦N1011 

Motorola 

MC1011 

fi78M12 

SiHcon G 

SG7812 



Fairchild 

fiA207 


MCI 408 

AD 

DAI 408 

♦N1012 

Motorola 

MC1012 

m78M15 

Silicon G 

,SG7815 



Intersil 

LM207 



Datel 

DAC-IC8BC 671 

♦N1013 

Motorola 

MC1013 

7521 

AMD 

SN7521 



Motorola 

LM207 



Motorola 

MCI 408 

♦N1014 

Motorola 

MCI 01 4 

DM7577 

AMD 

AM27S18 



Raytheon 

LM207 


MCI 456 

Motorola 

MCI 466 

♦N1015 

Motorola 

MC1015 

DM7820 

AMD 

DM7820 



RCA 

CA207 



Raytheon 

RC1556 

♦N1016 

Motorola 

MCI 01 6 


Tl 

SN55182 



Silicon G 

SG207 



Silicon G 

SG1456 

♦N1017 

Motorola 

MCI 01 7 

DM7830 

AMD 

DM7830 



Tl 

LM207 


MC1458 

Exar 

XR1458 

♦N1024 

Motorola 

MCI 024 


Tl 

SN55183 


LM208 

AMD 

LM208 



Fairchild 

MCI 456 

♦N1.025 

Motorola 

MCI 025 

DM8800 

Tl 

SN5480 



Motorola 

LM208 



Motorola 

MCI 458 

♦N1027 

Motorola 

MCI 027 

DM8820 

AMD 

DM8820 



RCA 

CA208 



National 

LM1458 

♦N1033 

Motorola 

MCI 033 


Tl 

SN75182 



Silicon G 

SG208 



Raytheon 

RC1458 

♦N1039 

Motorola 

MCI 039 



SN75480 


LM209 

Fairchild 

pA209 

934 


RCA 

CA1458 

♦N2010 

Motorola 

MC1 160/236 

DM8830 

AMD 

DM8830 



Motorola 

LM209 



Silicon G 

SGI 458 

N2211 

Sprague 

ULN-2211 


Tl 

SN75183 



Raytheon 

LM209 



Tl 

MCI 458 

N2212 

Sprague 

ULN-2212 

DM8880 

National 

DS8880 



Silicon G 

SG209 


MCI 488 

AMD 

MC1488 

N3002 

Intel 

3002 

DS361 1 

National 

DS361 1 



Tl 

LM209 



Exar 

XR1488 

N3101 

Intel 

3101 

DS3612 

National 

DS3612 


LM211 

AMD 

LM211 



Silicon G 

SGI 488 

N4066 

Fairchild 

F4066 

DS3613 

National 

DS3613 



Motorola 

LM211 



Tl 

SN75188 


Mitel 

SIL4066 

DS3614 

National 

DS3614 



Silicon G 

SG211 


MCI 489 

AMD 

MCI 489 


Motorola 

MCI 4066 

iNS2652 

National 

2652 



Tl 

LM211 



Silicon G 

SGI 489 


National 

CD4066 1076 

ISP-8A/600 

National 

ISP-8A/600 


LM219 

AMD 

LM219 



Tl 

SN75189 


NEC America 

fiPO4066 

LF155 

National 

LF155 

1035 

LM224 

AMD 

LM224 


MC1489A 

Exar 

XR1489A 


RCA 

CD4063 

LF156 

National 

LF156 

1035 


Motorola 

LM224 



Silicon G 

SG1489A 



CD4066 

LF157 

National 

LF157 

1035 


RCA 

CA224 


MCI 496 

Motorola 

MC1496 


SGS 

HBF4066 

LF255 

National 

LF255 



Silicon G 

SG224 



National 

LM1496 


Solitron 

CM4066 

LF256 

National 

LF256 



Tl 

LM224 



Silicon G 

SG1496 


SSS 

SCL4066 

LF257 

National 

LF257 


LM239 

AMD 

LM239 


MCI 508 

Datel 

DAC-IC8BM 671 


Toshiba 

TC4066 

LF355 

National 

LF355 



Motorola 

LM239 


MCI 556 

Motorola 

MCI 556 

♦N5065 

Motorola 

MCI 358 

LF356 

National 

LF356 1035,1073 


RCA • 

CA239 



Raytheon 

RM1556 


RCA 

CA3065 

LF357 

National 

LF357 

1 


Silicon G 

SG239 



Silicon G 

SG1556 


Sprague 

ULN-2165 

LH2108 

PMI 

PM2108 


. 

Tl 

LM239 


MCI 558 

Exar 

XR1558 

N5070 

RCA 

CA3070 

LH2108A 

PMI 

PM2108A 


LM239A 

PMI 

CMP-04 



Motorola 

MCI 558 

♦N5070 

Sprague 

ULN-2124 

LH2208 

PMI 

PM2208 




PM239A 



Raytheon 

RM1558 

♦N5071 

Fairchild 

HA781 

LH2208A 

PMI 

PM2208A 


LM293 

National 

LA4293 



RCA 

CA1558 


Sprague 

ULN-2127 

LH2308A 

PMI 

PM2308A 


LM301 

AMD 

LM301 



Silicon G 

SG1558 

♦N5072 

Fairchild 

HA746 

LM101 

AMD 

LM101 



Fairchild 

(J.A301 



Tl 

MCI 558 


Sprague 

ULN-2114 


Fairchild 

HAIOI 



Intersil 

LM301 


MC1596 

Motorola 

MC1596 

♦N521 

Motorola 

MC7521 


Intersil 

LM101 



Motorola 

LM301 



Silicon G 

SGI 596 

♦N5556 

Motorola 

MCI 456 


Motorola 

LM101 



National 

LM301 


MC3302 

Motorola 

MC3302 

N5558 

Exar 

XR1458 


RCA 

CA101 



Raytheon 

LM301 



Silicon G 

SG3302 


Silicon G 

SGI 458 


Silicon G 

SGI 01 



RCA 

CA301 


NE5008 

PMI 

DAC-08 

N5558F 

Motorola 

MCI 458 


Tl 

LM101 



Silicon G 

SG301 


NE529 

National 

LM361 ; 

N5570 

Fairchild 

mA780 

LM107 

AMD 

LM107 



Tl 

LM301 


NE531 

Raytheon 

RC4531 

♦N5595 

Motorola 

MCI 495 


Fairchild 

pA107 


LM307 

AMD 

LM307 


NE532 

Tl 

LM358 

N5596 

Motorola 

MCI 496 


Intersil 

LM107 



Fairchild 

)nA307 


NE535 

Motorola 

MCI 741 S 

1 

Silicon G 

SG1496 


Motorola 

LM107 



Intersil 

LM307 


NE536 

Fairchild 

;iA740 

♦N5709 

Signetics 

pA709 


Raytheon 

LM107 



Motorola 

LM307 


NE546 

RCA 

CA3123 

♦N5710 

Signetics 

pA710 


RCA 

CA107 



National 

LM307 


NE5532 

Exar 

XR5532 929 

♦N571 1 

Signetics 

(jiA711 


Silicon G 

SGI 07 



Raytheon 

LM307 


NE5532A 

Exar 

XR6532A 

♦N5723 

Signetics 

hA723 


Tl 

LM107 



RCA 

CA307 


NE5533 

Exar 

XR5533 929 

♦N5733 

Signetics 

fiA733 

LM108 

AMD 

LM108 



Silicon G 

SG307 


NE5533A 

Exar 

XR5533A 

♦N5741 

Signetics 

>iA741 


Fairchild 

jtiA108 



Tl 

LM307 


NE5534 

Datel 

AM-453C 

♦N5747 

Signetics 

f)iA747 


Motorola 

LM108 


LM308 

AMD 

LM308 



Exar 

XR5534 929 

♦N5748 

Signetics 

fiA748 


Raytheon 

LM108 



Fairchild 

;iA308 



Tl 

NE5534 

N8H16 

National 

DM54H20 


RCA 

CA108 



Motorola 

LM308 


NE5534A 

Exar 

XR5534A 

N8H70 

National 

DM74H10 


Silicon G 

SGI 08 



National 

LM308 



Tl 

NE5534A 


Tl 

SN74H11 

LM109 

Fairchild 

^A109 

934 


Raytheon 

LM308 


NE555 

AMD 

NE555 

N8H80 

National 

DM74H00 


Motorola 

LM109 



RCA 

CA308 



Cherry 

CS555 


Tl 

SN74H00 


Silicon G 

SG109 



Silicon G 

SG308 



Exar 

XR555 

N8H90 

National 

DM74H04 


Tl 

LM109 


LM309 

Fairchild 

pA309 

934 


Fairchild 

pA555 


Tl 

SN74H04 

LM111 

AMD 

LM111 



Motorola 

LM309 



Hitachi 

HA17555 

N8T09 

Raytheon 

RC8T09 


Motorola 

LM111 



Raytheon 

LM309 



Intersil 

NE555 

N8T10 

National 

DM8551 


Silicon G 

SG1 11 



Silicon G 

SG309 



Motorola 

MCI 455 


Raytheon 

RC8T10 


Tl 

LM111 



Tl 

LM309 



Raytheon 

RC555 


Tl 

SN74173 

LM119 

AMD 

LM119 


LM311 

AMD 

LM311 



RCA 

CA555 

N8T13 

Fairchild 

8T13 

LM124 

AMD 

LM124 



Motorola 

LM311 



Silicon G 

SG555 


Motorola 

MC8T13 


Motorola 

LM124 



Raytheon 

LM311 



Tl 

NE555 


Tl 

N8T13 


Silicon G 

SGI 24 



RCA 

CA311 


NE5556 

Raytheon 

RC1556 



SN75121 


Tl 

LM124 



Silicon G 

SG311 


NE5558 

Raytheon 

RC1458 

N8T14 

Fairchild 

8T14 

LM139' 

AMD 

LM139 



Tl 

LM311 


NE556 

AMD 

NE556 


Motorola 

MC8T14 


Motorola 

LM139 


LM319 

AMD 

LM319 



Exar 

XR556 


National 

DS75122 


RCA 

CA139 


LM324 

AMD 

LM324 

i 


Fairchild 

fiA556 


Tl 

N8T14 


Silicon G 

SGI 39 



Motorola 

LM324 



Motorola 

MC3456 



5N75122 


Tl 

LM139 



RCA 

CA324 



Raytheon 

RC556 

N8T22 

AMO 

9601 

LM139A 

PMI 

CMP-04 



Silicon G 

SG324 



Silicon G 

SG556 


National 

DM8e01 



PM139A 



Tl 

LM324 



Tl 

NE556 


Tl 

SN74122 

LM193 

National 

LM193 


LM329 

Tl 

LM329 


NE565 

Motorola 

LM565 

N8T23 

Fairchild 

8T23 

LM201 

AMD 

LM201 


LM339 

AMD 

LM339 


NE567 

Exar 

XR567 


Motorola 

MC8T23 


Fairchild 

HA201 



Motorola 

LM339 



Raytheon 

XR2567 


National 

DS75123 


Intersil 

LM201 



RCA 

CA339 

j 

NE592 

AMD 

AM592 


Tl 

N8T23 


Motorola 

LM201 



Silicon G 

SG339 



Motorola 

MCI 733 



SN75123 


RCA 

CA201 



Tl 

LM339 




NE592 

N8T24 

Fairchild 

8T24 


Silicon G 

SG201 


LM339A 

PMI 

CMP-04 


♦N1004 

Motorola 

MCI 004 


Motorola 

MC8T24 


♦ Discontinued 


1C MASTER 1979 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Signetics (cont’d) 

N82S130 

Raytheon 

Tl 

29610 

SN74170 

1654 

N82S226 

Intersil 

Tl 

IM5603 

SN74187 


N8251 

Motorola 

Raytheon 

MC7251 

RC8251 






N82S131 

AMD 

AM27S13 


N82S229 

Tl 

SN74S287 

1708 

N8252 

Motorola 

MC7250 


N8T24 

National 

DS75124 



Fairchild 

93446 

1260 

N82S23 

AMD 

AM27S18 




MC7251 



Tl 

N8T24 



Harris 

HM762t 



Harris 

HM7602 

1284 


National 

DM8301 




SN75124 




1284,1298 


MMI 

5330-1 

1449 


Raytheon 

RC8252 


N8T25 

National 

DS3625 




HM7621A 




6330-1 

1449 


Tl 

SN29301 


N8T26 

Tl 

NeT26 



into! 

3622 



National 

DM74Sie8 


N82523 

National 

DM74S188 


N8T26A 

AMD 

N8T26A 



Intersil 

IM5624 



Tl 

SN74S188 

1708 

N8255 

AMD 

3101 



Motorola 

MC6880A 



MMI 

6306-1 

1449 

N82S230 

Tl 

SN74S270 



Fairchild 

74S289 




MC8T26A 



National 

DM74S571 


N82S231 

Tl 

SN74S370 



MMI 

6560 



National 

DS8826A 



Raytheon 

29611 

1654 

N82S24 

Intersil 

IM5600 



Motorola 

MCM4064 



Tl 

N8T26A 


N82S136 

Fairchild 

93452 

1264 


Tl 

SN54S301 



Raytheon 

RC8225 


N8T28 

AMD 

N8T28 



Harris 

HM7642 


N82S25 

Fairchild 

74S289 



Tl 

SN74S289 



Motorola 

MC8T28 ■ 




1284,1308 


National 

DM74S289 


N8260 

Motorola 

MC7260 



Nitron 

MC6889 



MMI 

6352-1 

1449 


Tl 

SN74S289 



Raytheon 

RC8260 


N8T34 

National 

DS8834 



National 

DM74S572 


N82S26 

Fairchild 

93416 


N8261 

Hitachi 

HD8261 


N8T37 

Motorola 

MC3437 



NEC Micro pP8406 

1625 


Intersil 

IM5603 



Motorola 

MC7261 



National 

DS8837 



Raytheon 

29640 



NEC Micro 

mPB403 



Raytheon 

RC8261 


N8T38 

Motorola 

MC3438 


N82S137 

Fairchild 

93453 

1264 


Tl 

SN74S387 

1708 

N8262 

Raytheon 

RC8262 



National 

DS8838 



Harris 

HM7643 


N82S2708 

Harris 

HM7608 

1290 

N8263 

Raytheon 

RC8263 


N8T380 

National 

DS8836 




1284,1308 


Raytheon 

29635 

1662 

N8264 

Raytheon 

RC8264 


N8T51 

National 

DS8856 



Intel 

3625 


N82S29 

MMI 

6301-1 

1449 

N8266 

Motorola 

MC7266 


N8T54 

National 

DM7448 



MMI 

6353-1 

1449 


Tl 

SN74S287 

1708 


Raytheon 

RC8266 


N8T59 

National 

DS8857 



National 

DM74S573 


N82S30 

National 

DM8312 


N8267 

Motorola 

MC7267 


N8T74 

Fairchild 

9374 



NEC Micro 

pPB426 

1625 

N82S41 

National 

DM74LS386 



Raytheon 

RC8267 


N8T95 

Motorola 

MC8T95 



Ravtheon 

29641 


N8?R5? 

Nations! 



N326S 

Motorola 

MG726S 



National 

DM8095 



Tl 

SN74S476 

1713 

N82S707 

Motorola 

MCM82707 



Tl 

SN7480 


N8T96 

Motorola 

MC8T96 


NS2S140 

Fairchild 

33438 

1262 

Nddfoirub 

Motorola 

MCM82708 


N8269 

National 

DM8200 



National 

DM8096 



Harris 

HM7640 


N82S80 

National 

DM74LS196 


N8270 

Fairchild 

74178 


N8T97 

Motorola 

MC8T97 




1284,1304 

- N82S81 

National ~ 

DM74LS197 



Motorota 

MC7270 



National 

DM8097 



Intersil 

IM5606 


N82S90 

National 

DM74LS196 



Raytheon 

RC8270 


N8T98 

Motorola 

MC8T98 



MMI 

6340-1 

1449 


Tl 

SN74S196 



Tl 

SN74178 



National 

DM7098 



National 

DM87S295 


N82S91 

National 

DM74LS197 


N8271 

Fairchild 

74179 




DM8098 



NEC Micro /iPB405 

1621 


Tl 

SN74S197 



Motorola 

MG7271 




DS8674 



Raytheon 

29624 

1658 

N8200 

Raytheon 

RC8200 



Raytheon 

RC8271 


N82S02 

Raytheon 

RC5330 



Tl 

SN74S475 

1708 

N8201 

Raytheon 

RC8201 



Tl 

SN74179 


N82S09 

Fairchild 

93419 


N82S141 

Fairchild 

93448 

1262 

N8202 

Raytheon 

RC8202 


N8277 

Motorola 

MC7277 


N82S10 

Fairchild 

9341S 

1240 


Harris 

HM7641 


N8203 

Raytheon 

RC8203 



Raytheon 

RC8277 



Tl 

SN74S314 




1284,1304 

N8206 

Tl 

SN74S200A 


N8280 

Fairchild 

74176 


N82S100 

Fairchild 

93459 

1269 


Intersil 

IM5625 




SN74S201 



Motorola 

MC7280 


N82S101 

Fairchild 

93458 

1269 


MMI 

6341-1 

1449 

N8207 

Tl 

SN74S300 



National 

DM8280 


N82S1 1 

AMI 

S4025 

1203 


National 

DM87S296 




SN74S301 



Raytheon 

RC8280 



Fairchild 

93425 

1240 


NEC Micro ^PB425 . 

1621 

N82147 

National 

DM74147 



Tl 

SN74176 



Tl 

SN74S214 



Raytheon 

29625 

1658 


Tl 

SN74147 


N8281 

Motorola 

MC7281 


N82S110 

Tl 

SN74S314 



Tl 

SN74S474 

1708 

N82148 

Fairchild 

9318 



National 

DM8281 


N82S1 1 1 

Tl 

SN74S214 


N82S146 

MMI 

63S480 

1453 


National 

DM74148 



Raytheon 

RC8281 


N82S115 

AMD 

AM27S15 



National 

DM74S473 



Tl 

SN74148 



Tl 

SN54177 



Harris 

HM7547 



Raytheon 

29620 

1656 

N8223 

Harris 

HPROM8256 

N8284 

Motorola 

MC7284 



NECMcro 

pPB425 

1621 


Tl 

SN74S473 

1708 


Intersil 

IM5600 



Raytheo-n 

RC8284 


N82S116 

MMI 

6531 


N82S147 

MMI 

5349-1 

1449 


MMI 

6330-1 

1449 

N8285 

Motorola 

MC7285 



National 

DM74S206 




63S481 

1453 


National 

DM8577 



Raytheon 

RC8285 



Tl 

SN74S200A 




6349-1 

1449 


Tl 

SN74S188 

1708 

N828a 

Motorola 

MC7288 




SN74S201 



National 

DM74S472 


N8224 

Intersil 

IM5600 



National 

DM8288 


N82S123 

AMD 

AM27S19 



Raytheon 

29621 

1656 


National 

DM7488 


NB290 

Fairchild 

74196 



Harris 

HM7603 

1284 


Tl 

SN74S472 

1708 


Tl 

SN7488 



National 

DM8290 



Intersil 

IM5610 


N82S16 

Fairchild 

93421 

1252 

N8225 

AMD 

3101 



Raytheon 

RC8290 



MMI 

6331-1 

1449 


MMI 

6531 



Motorola 

MCM4064 



Tl 

SN74196 



National 

DM74S288 



Raytheon 

RC5340 



Raytheon 

RC8225 


N8291 

Fairchild 

74197 




DM8578 


N82S17 

Fairchild 

93411 



Tl, 

SN74S289 



National 

DM8291 



Tl 

SN74S2B8 

1708 


MMI 

6530 


N8230 

Hitachi 

HD8230 



Raytheon 

RC8291 


N82S126 

AMD 

AM27S20 



National 

DM74S206 



Motorola 

MC7230 



Tl 

SN74197 



Fairchild 

93417 

1258 

N82S177 

National 

DM74S206 



National 

DM8312 


N8292 

Fairchild 

74S196 



Harris 

HPROM1024A 


Tl 

SN74S300 



Raytheon 

RC8230 



Nabcnal 

DM74LS196 



MMI 

6300-1 

1449 



SN74S301 



Tl 

SN29312 



Tl 

SN74LS196 



National 

DM74S387 


N82S180 

Harris 

HM7680 

1322 

N8231 

Motorola 

MC7230 


N8293 

Fairchild 

74LS197 



NEC Micro 

HPB403 



Intel 

3608 



Raytheon 

RC8231 



National 

DM74LS197 



Raytheon 

29660 

1664 


MMI 

6380-1 

1449 

N8232 

Motorola 

MC7230 



Tl 

SN74LS197 



Tl 

SN74S387 

1708 


National 

DM85S229 



Raytheon 

RC8232 


N83S27 

MMI 

6300-1 

1449 

N82S127 

MMI 

6300-1 

1449 


Raytheon 

29630 

1660 

N8233 

Motorola 

MC8233 


N8415 

National 

DM1800 


N82S129 

AMD 

AM27S21 


N82S181 

Harris 

HM7681 

1322 


Raytheon 

RC8233 


N8455 

Motorola 

MC7440 



Fairchild 

93427 

1258 


Intel 

3628 


N8234 

Motorola 

MC8234 



National 

DM7440 



Harris 

HPROM1024 


MMI 

6381-1 

1449 


Raytheon 

RC8234 



Tl 

SN7440 



Intersil 

IM5623 



MatinnoJ 




Hiiawii 

HD6241 


iNitt4/0 

Motorola 

MC7410 



MMI 

6301-1 

1449 


Raytheon 

29631 

1660 


Motorola 

MC7241 



National 

DM7410 



National 

DM74S287 


N82S184 

Harris 

HM7684 

1333 



MC7242 



Tl 

SN7410 



Raytheon 

29661 

1664 


MMI 

63S840 

1453 


National 

DM74LS386 


N8471 

Motorola 

MC7412 



Tl 

SN54S287 

1708 


Raytheon 

29650 



Raytheon 

RC8241 



National 

DM74LS12 


N82S130 

AMD 

AM27S12 


N82S185 

MMI 

63S841 

1453 

N8242 

Motorola 

MC7242 



Tl 

SN7412 



Fairchild 

93436 

1260 


Raytheon 

29651 



Raytheon 

RC8242 


N8480 

National 

DM7400 



Harris 

HM7620 


N82S190 

MMI 

63S1680 

1453 


Tl 

SN74LS266 



Tl 

SN7400 




1284,1298 


Supertax 

SM82S190 

1705 

N8250 

Motorola 

MC7250 


N8481 

Motorola 

MC7403 




HM7620A 


N82S191 

MMI 

63S1681 

1453 



MC7251 



National 

DM7403 



Intel 

3602 



Supertax 

SM82S191 

1705 


Ravthpon 





c.':7:cc 



irnersit 

lMbb04 


N82S195 

Harris 

HM7647 


N8251 

Hitachi 

HD8251 


N8490 

Motorola 

MC7404 



MMI 

6305-1 

1449 

N82S226 

Fairchild 

93416 



Motorola 

MC7250 



National 

DM7404 
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S5596 

Silicon G 

SGI 596 


S82S130 

MMI 

5305-1 

1449 

S82S23 

AMD 

AM27S08 




♦S5709 

Signetics 

fiA709 



National 

DM54S570 




AM27S18 






♦S5710 

Signetics 

pA710 



Raytheon 

29610 

1654 


Harris 

HM7602 

1284 

N8490 

Tl 

SN7404 


♦S571 1 

Signetics 

pA711 


S82S131 

AMD 

AM27S13 



Intersil 

IM5600 


N8806 

Motorola 

MC7460 


♦S5723 

Signetics 

pA723 



Fairchild 

93446 

1260 


MMI 

5330-1 

1449 


National 

DM7406 


♦S5733 

Signetics 

pA733 



Harris 

HM7621 



National 

DM54S188 



Tl 

SN7460 


♦S5741 

Signetics 

pA741 




1284,1298 


Tl 

SN54S188 

1708 

N8808 

Motorola 

MC7430 


S7280 

National 

DM7280 




HM7621A 


S82S230 

Tl 

SN54S270 



National 

DM7430 


S7281 

National 

DM7281 



Intel 

3622 


S82S231 

Tl 

SN54S370 



Tl 

SN7430 


S7290 

National 

DM7290 



Intersil 

IIVI5624 


S82S25 

Tl 

SN54S289 


N8813 

National 

DM7425 


S7291 

National 

DM7291 



MMI 

5306-1 

1449 



SN54S301 


N8815 

National 

DM7425 


S8H16 

National 

DM54H20 



National 

DM54S571 


S82S26 

AMD 

82S26 



Tl 

SN7425 


S8H70 

National 

DM54H10 




DM74S571 



Tl 

SN54S387 

1708 

N8824 

Motorola 

MC7474 



Tl 

SN54H11 



Raytheon 

29611 

1654 

S82S27 

MMI 

5300-1 

1449 


Tl 

SN7474 


S8H80 

National 

DM54H00 


S82S136 

Fairchild 

93452 

1264 

S82S2708 

Harris 

HM7608 

1290 

N8e25 

Motorola 

MC7470 



Tl 

SN54H00 



Harris 

HM7642 



Raytheon 

29635 

1662 


Tl 

SN7470 


S8H90 

National 

DM54H04 




1284,1308 

S82S30 

Fairchild 

93S12 


N8828 

Motorola 

MC7479 



Tl 

SN54H04 



Intel 

3605 


S82S41 

National 

DM54LS386 



National 

DM7474 


S8T09 

Raytheon 

RM8T09 



MMI 

5352-1 

1449 

S82S62 

Fairchild 

93S62 



Tl 

SN7474 


S8T10 

National 

DM7551 



National 

DM54S572 


S82S707 

Motorola 

MCM82707 


N8829 

Motorola 

MC7472 



Raytheon 

RM8T10 



Raytheon 

29640 


S82S708 

Motorola 

MCM82708 



Tl 

SN74116 



Tl 

SN54173 



Ti 

SN54S477 

1713 

S82S80 

National 

DM54LS196 


N8840 

Motorola 

MC7450 


S8T13 

Fairchild 

8T13 




SN54S571 


S82S81 

National 

DM54LS197 



National 

DM7451 



Tl 

SN55121 


S82S137 

Fairchild 

93453 

1264 

S82S90 

National 

DM54LS196 



Tl 

SN7450 


S8T14 

Fairchild 

8T14 



Harris 

HM7643 


S82S91 

National 

DM54LS197 


N8848 

Motorola 

MC7453 



Tl 

SN55122 

■ 



1284,1308 

S8200 

Raytheon 

RM8200 



Tl 

SN74H53 


S8T22 

Fairchild 

9601 



Intel 

3625 


S8201 

Raytheon 

RM8201 


N8859 

National 

DM7440 



National 

DM9601 



MMI 

5353-1 

1449 

S8202 

Raytheon 

RM8202 



Tl 

SN7450 



Tl 

SN29601 



National 

DM54S573 


S8203 

Raytheon 

RM8203 


N8875 

Motorola 

MC7427 


S8T26 

AMD 

S8T26 



Raytheon 

29641 


S8207 

Tl 

SN54S301 



National 

DM7427 


S8T28 

AMD 

S8T28 



Tl 

SN54S476 

1713 

S82147 

National 

DM54147 



Tl 

SN7427 


S8T54 

National 

DM5448 


S82S140 

Fairchild 

93438 

1262 

S82148 

Fairchild 

9318 


N8879 

Tl 

SN7410 


S8T95 

National 

DM7095 



Harris 

HM7640 



National 

DM54148 


N8B81 

Motorola 

MC7401 


S8T96 

National 

DM7096 




1284,1304 

S8223 

Harris 

HPROM8256 


National 

DM7401 


S8T97 

National 

DM7097 



Intel 

3604 



Intersil 

IM5600 



Tl 

SN7401 


S8T98 

National 

DM7098 



Intersil 

IM5606 



MMI 

5330-1 

1449 

N8890 

National 

DM7404 


S82LS29 

n 

SN54S287 

1706 


MMI 

5340-1 

1449 


National 

DM7577 



Tl 

SN7404 


S82S06 

Raytheon 

RM5340 



National 

DM77S295 



Tl 

SN54S188 

1708 

N8891 

National 

DM7405 



Tl 

SN54S201 



Raytheon 

29624 

1658 

S8224 

National 

DM5488 



Tl 

SN7405 


S82S07 

Raytheon 

RM5330 



Tl 

SN54S475 

1708 


Tl 

SN5488A 


N93415 

Fairchild 

93415 

1240 


Tl 

SN54S301 


S82S141 

Fairchild 

93448 

1262 

S8225 

Tl 

SN54S289 



Fujitsu 

MBM93415 


S82S09 

Fairchild 

93419 



Harris 

HM7641 


S8230 

Fairchild 

9312 


N93425 

Fairchild 

93425A 


S82S10 

Fairchild 

93415 

1240 



1264,1304 


National 

DM9312 


N9602 ' 

AMD 

9602 


S82S100 

Fairchild 

93459 

1269 


Intel 

3624 



Raytheon 

RM8230 


SE5009 

PMI 

DAC^08 


S82S101 

Fairchild 

93458 

1269 


Intersil 

IM5625 



Tl 

SN39312 


SE529 

National 

LM161 


S82S1 1 

Fairchild 

93425 

1240 


MMI 

5341-1 

1449 

S8231 

Fairchild 

9313 


SE531 

Raytheon 

RM4531 


S82S115 

AMD 

AM27S15 



National 

DM77S296 



Raytheon 

RM8231 


SE532 

Tl 

LM158 



Harris 

HM7647 



Raytheon 

29625 

1658 

S8241 

National 

DM54LS386 


SE550 

National 

LM550 


S82S123 

AMD 

AM27S19 



Tl 

SN54S474 

1708 


Raytheon 

RM8241 


SE5532 

Exar 

XRS532 

929 


Harris 

HM7603 

1284 

S82S146 

MMI 

53S480 

1453 

S8242 

Fairchild 

54LS266 


SE5532A 

Exar 

XR5532A 



MMI 

5331-1 

1449 



5348-1 

1449 


flaytheon 

RM8242 


SE5533 

Exar 

XR5533 

929 


National 

DM54S288 



National 

DM54S473 



Tl 

SN54LS266 


SE5533A 

Exair 

XR5533A 




DM7578 



Raytheon 

29620 

1656 

S8250 

Raytheon 

RM8250 


SE5534 

Datel 

AM-453M 



Tl 

DM54S288 



Tl 

SN54S473 

1708 

S8251 

Raytheon 

RM8251 



Exar 

XR5S34 

929 



SN54S288 

1708 

S82S147 

MMI 

53S481 

1453 

S8252 

Fairchild 

9301 



Tl 

SE5534 


S82S126 

AMD 

AM27S20 



National 

DM54S472 



National 

DM9301 


SE5534A 

Exar 

XR5534A 



Fairchild 

93417 

1258 


Raytheon 

29621 

1656 


Raytheon 

RM8252 



Tl 

SE5534A 



Harris 

HM7610 



Tl 

DM54S472 



Tl 

SN39301 


SE554A 

Tl 

SE5534A 




1284,1292 

S82S16 

Fairchild 

93421 

1252 

S8260 

Raytheon 

RM8260 


SE555 

AMD 

SE555 




HM7610A 


♦S82S16 

National 

DM54S200 


S8261 

Raytheon 

RM8261 



Exar 

XR555 




HPROM1024A 


Tl 

SN54S201 


S8262 

Raytheon 

RM8262 




XR555M 



Intersil 

IM5603 


S82S17 

Fairchild 

93411 


S8263 

Raytiieon 

RM8263 



Intersil 

SE555 



MMI 

5300-1 

1449 

♦S82S17 

National 

DM54S206 


S8264 

Raytheon 

RM8264 



Motorola 

MCI 555 



National 

DM54 S387 



Tl 

SN54S301 


S8266 

Raytheon 

RM8266 



' National 

LM555 



Raytheon 

29660 

1664 

S82S180 

Harris 

HM7680 

1322 

S8267 

Raytheon 

RM8267 



Raytheon 

RM555 



Tl 

SN54S387 

1708 


Intel 

3608 


S8268 

Tl 

SN5480 



RCA 

CA555 


S82S127 

MMI 

5300-1 

1449 


MMI 

5380-1 

1449 

S8269 

National 

DM7200 



Silicon G 

SG555 


S82S129 

AMD 

AM27S21 



National 

DM75S229 


S8270 

Fairchild 

54178 



Tl 

SE555 



Fairchild 

93427 

1258 


Raytheon 

29630 

1660 


Raytheon 

RM8270 


SE556 

Exar 

XR556M 



Harris 

HM7611 


S82S181 

Harris 

HM7681 

1322 


Tl 

SN54178 



Motorola 

MC3556 




1284,1292 


Intel 

3628 


S8271 

Fairchild 

54179 



National 

SE556 




HM7611A 



MMI 

5381-1 

1449 


Raytheon 

RM8271 



Raytheon 

RM556 




HPROM1024 


National 

DM75S228 



Tl 

SN54179 



Silicon G 

SG556 



Intel 

3621 



Raytheon 

29631 

1660 

S8277 

Fairchild 

9328 



Tl 

SE556 



Intersil 

IM5623 


S82S184 

Harris 

HM7684 

1333 


Raytheon 

RM8277 


SE565 

Natiorral 

LM565 



MMI 

5301-1 

1449 


MMI 

53S840 

1453 

S8280 

Fairchild 

54176 


SE566 

National 

LM566 



National 

DM54S287 



Raytheon 

29650 



Raytheon 

RM8280 


SE567 

National 

LM567 



Raytheon 

29661 

1664 

S82S185 

Harris 

HM7685 

1333 


Tl 

SN54176 


SE5733 

Tl 

fiA733 



Tl 

SN54S287 

1708 


MMI 

53S841 

1453 

S8281 

Fairchild 

54177 


SE592 

Motorola 

MCI 733 


S82S130 

AMD 

AM27S12 



Raytheon 

29651 



Raytheon 

RM8281 




SE592 



Fairchild 

93436 

1260 

S82S190 

MMI 

53S1680 

1453 


Tl 

SN54177 


SN74LS08 

Hitachi 

HD74LS08 



Harris 

HM7620 



Supertax 

MM82S190 

1706 

S8288 

National 

DM7288 


SP380 

National 

DS8640 




1284,1298 

S82S191 

MMI 

53S1681 

1453 

S8290 

Fairchild 

54196 


SU536 

Intersil 

SU536 




HM7620A 



Supertax 

MM82S191 

1705 


Raytheon 

RM8290 


S3532 

Tl 

LM158 



Intel 

3602 


S82S226 

Tl 

SN54187 



Tl 

SN54196 


S5556 

Silicon G 

SGI 556 



Intersil 

IM5604 


S82S229 

n 

SN54S287 

1708 

S8291 

Fairchild 

54197 



♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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Signetics (cont’d) 

10103 

Fairchild 

FI 01 03 

10133 

Hitachi 

HD10133 

10181 

Hitachi 

HD10181 



Motorola 

MC10103 


Motorola 

MCI 01 33 


Motorola 

MC10181 







NEC America 

pPBIOIOS 


NcC Amenca 

pPB10133 


NEC Micro 

;.i?310181 


S8291 - 

Raytheon 

RM8291 


10104 

Fairchild 

F10104 

10134 

Fairchild 

F10134 

10189 

Motorola 

MC10189 



Ti 

SN54197 



Hitachi 

HD10104 


Hitacni 

HD10134 

10191 

Motorola 

MCI 01 91 


S8292 

National 

DM54LS196 



Motorola 

MCI 01 04 


Motorola 

MC10134 

10192 

Fairchild 

FI 01 92 



TI 

SN54LS196 


10105 

Fairchild 

F10105 

10135 

Fairchild 

FI 01 35 

10210 

Fairchild 

F10210 


00033 


DM54L3 i 97 



Hitachi 

HD10105 


Motorola 

MC10135 


Motorola 

MC10210 



TI 

SN54LS197 



Motorola 

MC10105 

10136 

Fairchild 

F10136 

10211 

Fairchild 

FI 0211 


S8455 

National 

DM5440 



National 

DM10105 


Hitachi 

HD10136 


Motorola 

MCI 0211 



TI 

SN5440 



NEC America 

mP810105 


Motorola 

MC10136 

10212 

Fairchild 

F10212 


S8470 

National 

DM5410 


10106 

Fairchild 

FI 01 06 

10137 

Fairchild 

F10137 


Motorola 

MC10212 



TI 

SN5410 



Hitachi 

HD10106 


Motorola 

MC10137 

1103 ' 

TI 

TMS1103 


S8471 

National 

DM54LS12 



Motorola 

MCI 01 06 

10139 

Motorola 

MCMIO139 

11031 

Motorola 

MC10131 



TI 

SN5412 



National 

DM10106 


TI 

SN10139 

1702 

Intel 

1702 


S8480 

National 

DM5400 



NEC America 

pPBioioe 

10140 

TI 

SN10140 

21F02 

Fairchild 

21021 

1275 


TI 

SN5400 


10107 

Fairchild 

F10107 

10141 

Fairchild 

F10141 


Intel 

2102 


S3481 

National 

DM5403 



Hitachi 

HD10107 


Motorola 

MCM10141 

21L02 

Fairchild 

21026 



TI 

SN5403 



Motorola 

MCI 01 07 



MC10141 

2101 

AMD 

91L02 


88490 

National 

DM5404 



NEC America 

mPB10107 

10144 

Fairchild 

F10410 


Fairchild 

3538 



TI 

SN5404 


10109 

Fairchild 

FI 01 09 


Motorola 

MC10144 


Intel 

2101 


S8806 

National 

DM5460 



Hitachi 

HD10109 


NEC America p,PB10144 


NEC Micro fiPD2101 

1586 


TI 

SN5460 



Motorola 

MCI 01 09 



RC10144 

2102 

AMD 

2102 


88808 

National 

DM5430 



National 

DM10109 


TI 

SN10144 


Fairchild 

2102 

1275 


TI 

SN5430 



NEC America 

pPB10109 

10145 

Fairchild 

FI 01 45 



21021 

1275 

88815 

National 

DM5425 


10110 

Fairchild 

F10110 


Hitachi 

HD10145 



21022 

1275 


TI 

SN5425 



Hitachi 

! !C1C110 


Motorola 

MCMiureo 


National 

MM2102 


88828 

National 

DM5474 



Motorola 

MC10110 



MC10145 


NEC Micro 

UPD2102 

1591 


Ti 

3N5474 



NEC America 

pPBIOIIO 


TI 

SN10145 

2111 

Intel 

2111 


S8840 

National 

DM5451 


10111 

Fairchild 

F10111 

10147 

Fujitsu 

MB7047 


NEC Micro 

UPD2111 

1595 


TI 

SN5450 



Hitachi 

HD10111 

10148 

Hitachi 

HD10148 

2112 

Intel 

2112 


88848 

National 

DM54LS54 



Motorola 

MC10111 


NEC America 

pPB10148 


TI 

TMS4043 



TI 

SN54H53 



National 

DM10111 


TI 

SN10148 

♦2115 

Intel 

2115 

1416 

88859 

National 

DM5440 



NEC America 

pPBIOIH 

10149 

Fairchild 

10149 

♦2125 

Intel 

2125 

1416 

88875 

National 

DM5427 


10112 

National 

DM10112 

♦10149 

Motorola 

MCM10149 

♦2352 

SGS 

Ml 42 



TI 

SN5427 


10113 

Fairchild 

F10113 



MC10149 

♦2400 

AMI 

S8773 


88881 

National 

DM5401 



Motorola 

MC10113 

10158 

Fairchild 

FI 01 58 

♦2441 

AMI 

S8773 



TI 

SN5401 


10114 

Fairchild 

F10114 


Motorola 

MC10158 

♦2451 

AMI 

S8773 


88890 

National 

DM5404 



Motorola 

MC10114 


NEC America 

JHPB10158 

♦2461 

AMI 

S8773 



TI 

SN5404 


10115 

Fairchild 

F10115 

10159 

Fairchild 

FI 0.1 59 

♦2462 

AM! 

S8773 


S8891 

National 

DM5405 



Motorola 

MC10115 


Motorola 

MC10159 

♦25L01 

Mostek 

MK4007 



TI 

SN5405 



National 

DM10115 

10160 

Fairchild 

FI 0160 

♦2501 

Mostek 

MK4007 


TBA396 

Sprague 

ULN-2219 



NEC America ptPBI 01 1 5 


Hitachi 

HD10160 

♦2502 

Synertek 

SY1402 


TBA520 

Plessey 

TBA520 


10116 

Fairchild 

F10116 


Motorola 

MCI 0160 

♦2503 

SGS 

Ml 36 


TBA530 

Plessey 

TBA530 



Hitachi 

HD10116 

10161 

Fairchild 

F10161 


Synertek 

SY1403 


TBA540 

Plessey 

TBA540 



Motorola 

MC10116 


Hitachi 

HD10161 

♦2504 

Synertek 

SY1404 


TBA550 

Plessey 

TBA550 



National 

DM10116 


Motorola 

MC10161 

♦2505 

AMD 

AM2505 


TBA560 

Plessey 

TBA560 


10117 

Fairchild 

F10117 


NEC America 

pPBIOiei 

♦2512 

AMD 

AM2806 


TBA750 

Piossey 

TBA760 



Hitachi 

HD10117 

10162 

Fairchild 

FI 01 62 


Nortec 

2512 


TBA920 

Plessey 

TBA920 



Motorola 

MG101 


Hitachi 

HD » 01 62 

*2513 

Gi 

HU3-2513 


TBA990 

Plessey 

TBA990 



National 

DM10117 


Motorola 

MCI 01 62 

♦2517 

AMD 

1507 


TCA800 

Plessey 

TCA800 



NEC America 

MPB10117 


NEC America 

ftPB10162 

2518 

Fairchild 

3349 


♦TDA1034 

Signetics 

NE5534 

1117 

10118 

Fairchild 

F10118 

10164 

FairchHd 

F10164 

♦2518 

TI 

TMS3112 


UDN5711 

Sprague 

UDN-5711 



Hitachi 

HD10118 


Hitachi 

HD10164 

♦2521 

AMD 

AM2521 


UDN5712 

Sprague 

UDN-5712 



Motorola 

MC10118 


Motorola 

MCI 01 64 


TI 

TMS3128 


UDN5713 

Sprague 

UDN-5713 



National 

DM10118 


NEC America 

J1PB10164 

♦2524 

AMD 

AM2807 


UDN5714 

Sprague 

UDN-5714 



NEC America 

mPB10118 


TI 

SN10164 

♦2525 

AMD 

AM2808, 


ULN-6128 

Exar 

XR6128 


10119 

Fairchild 

F10119 

10165 

Fairchild 

FI 01 65 

♦2526 

AMI 

S8564 


ULN2001 

Exar 

XR2201 

931 


Hitachi 

HD10119 


Hitachi 

HD10165 

♦2527 

Synertek 

SY2527 



Silicon G 

SG2001 



Motorola 

MC10119 


Motorola 

MC10165 

2530 

Fairchild 

3515 



Sprague 

ULN-2001 



National 

DM10119 

10170 

Fairchild 

FI 01 70 

♦2532 

Fairchild 

3347 


ULN2002 

Exar 

XR2202 

931 

10121 

Fairchild 

F10121 


Motorola 

MCI 01 70 



3357 



Silicon G 

SG2002 



Hitachi 

HD10121 

10171 

Fairchild 

F10171 


Mostek 

MK1007 



Sorague 

ULN-2002 



Motorola 

MC10121 


ivlotorold 

MC1017I 


TI 

TMS3120 


ULN2003 

Exar 

XR2203 

931 


National 

DM10121 

10172 

Fairchild 

FI 01 72 

♦ 2533 

AMD 

AM2833 



Silicon G 

SG2003 


10123 

Fairchild 

F10123 


Motorola 

MC10172 


Synertek 

SY2533 



Sprague 

ULN2003 



Motorola 

MC10123 

10173 

Fairchild 

F10173 

♦2536 

Gl 

AY3-1014A 


ULN2004 

Ever 

XR2204 

931 

1012*1 

Foi.'child 

riC124 


Moioroia 

MOlOl /3 



AY3-1015 



Sprague 

ULN-2004 



Hitachi 

HD10124 

10174 

Fairchild 

FI 01 74 



AY5-1013A 


ULN21 1 1 

Motorola 

MCI 357 



Motorola 

MC10124 


Hitachi 

HD10174 


TI 

TMS601 1 



RCA 

CA2111 



National 

DM10124 


Motorola 

MCI 01 74 

♦2548 

Nortec 

6003 



Sprague 

ULN-2111 



NEC America 

pPB10124 


NEC America 

/:iPB10174 

2600 

EA 

4600 


10100 

Fairchild 

F10100 


10125 

Fairchild 

FI 01 25 


TI 

SN10174 

♦2601 

NEC Micro 

UPD2101AL 1586 1 



MC1C1CC 



niiacrii 

HDi0i25 

10175 

Fairchild 

F10175 

♦2607 

EA 

EA2308A 



NEC America 

pPBIOlOO 



Motorola 

MC10125 


Hitachi 

HD10175 


TI 

TMS4700 


10101 

Fairchild 

F10101 


10129 

Motorola 

MCI 01 29 


Motorola 

MC10175 

2608 

Motorola 

MCM6830 



Hitachi 

HD10101 


10130 

Fairchild 

F10130 

10176 

Fairchild 

F10176 

♦2608 

TI 

TMS4700 



Motorola 

MC10101 



Motorola 

MC10130 


Motorola 

MCI 01 76 

2609 

Motorola 

MCM6570 



NEC America 

pPBIOIOI 


10131 

Fairchild 

F10131 

10179 

Fairchild 

F10179 

♦2611 

NEC Micro ^POZIIIAL 1595 

1010130 

Fairchild 

FI 01 30 



Hitachi 

HD10131 


Hitachi 

HD10179 

2613 

Fujitsu 

MBM4044 



Hitachi 

HD10130 



Motorola 

MC10131 


Motorola 

MCI 01 79 


TI 

TMS4044 



Motorola 

MCI 01 30 



NEC America 

mPB10131 

10180 

Fairchild 

F10180 

♦2614 

Intersil 

IM7114 


10102 

Fairchild 

FI 01 02 


10132 

Fairchild 

FI 0132 


Hitachi 

HD10180 



2114 



Hitachi 

HD10109 




un-fni'io 





,1 

1 IV»OA*U^O 



Motorola 

MCI 01 02 



Motorola 

MC10132 


NEC America fiPBIOISO 

2616 

AMI 

S4216B 

1209 


NEC America pPB10102 


10133 

Fairchild 

FI 01 33 

10181 

Fairchild 

F10181 


Fairchild 

3516E 



♦ Discontinued 


1C MASTER 1919 


2410 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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fsinnptiRQ fnnnt’ril 


54H50 

Fairchild 

54H50 

54LS10 

Tl 

SN54LS10 

54LS153 

Tl 

SN54LS153 




National 

DM54H50 

54LS107 

Feurchild 

54LS107 

54LS154 

National 

DM54LS154 






Tl 

SN54H50 


Motorola 

SN54LS107A 

54LS157 

AMD 

SN54LS157 

2616 

Intel 

2316B 


54H51 

Fairchild 

54H51 


National 

DM54LS107 


Fairchild 

54LS157 

2617 

AMD 

9216 



National 

DM54H51 


Raytheon 

54LS107 


Motorola 

SN54LS157 

♦2627 

Tl 

TMS4027 



Tl 

SN54H51 


Tl 

SN54LS107A 


National 

DM54LS157 

♦2630 

Intersil 

7116 


54H52 

Fairchild 

54H52 

54LS109 

Fairchild 

54LS109 


Raytheon 

54LS157 

♦2632 

Tl 

TMS4732 



National 

DM54H52 


Motorola 

SN54LS109 


Tl 

SN54LS157 

2633 

AMI 

S68332 

1216 


Tl 

SN54H52 


National 

DM54LS109 

54LS158 

Fairchild 

54LS158 

♦2633 

Tl 

TMS4732 


54H53 

Fairchild 

54H53 


Raytheon 

54LS109 


Motorola 

SN54LS158 

2650 

Intersil 

2650 



National 

DM54H53 


Tl 

SN54LS109 


National 

DM54LS158 


National 

INS2650 



Tl 

SN54H53 

54LS11 

Fairchild 

54LS1 1 


Raytheon 

54LS158 

2651 

National 

INS2651 


54H54 

Fairchild 

54H54 


Motorola 

SN54LS1 1 


Tl 

SN54LS158 

2652 

National 

INS2652 



National 

DM54H54 


National 

DM54LS1 1 

54LS160 

Fairchild 

54LS160 


SMC 

COM5025 



Tl 

SN54H54 


Raytheon 

54LS1 1 


Raytheon 

54LS160 

2656 

National 

INS2656 


54H55 

Fairchild 

54H55 


Tl 

SN54LS11 

54LS161 

AMD 

SN54LS161 

♦2660 

Mostek 

MK4096 



National 

DM54H55 

54LS112 

Fairchild 

54LS112 


Fairchild 

54LS161 


Tl 

TMS4027 



Tl 

SN54H55 


Motorola 

SN54LS112A 


Motorola 

SN54LS161A 

2665 

AMI 

S4264 

1212 

54H60 

Fairchild 

54H60 


National 

DM54LS112 


National 

DM54LS161 

2670 

National 

MM5270 



National 

DM54H60 


Raytheon 

54LS112 


Raytheon 

54LS161 

♦2680 

Tl 

TMS4060 



Tl 

SN54H60 


Tl 

SN54LS112 


Tl 

SN54LS161A 

2690 

AMD 

9016 


54H61 

Fairchild 

54H61 

54LS113 

Fairchild 

54LS113 

54LS162 

Fairchild 

54LS162 


Fujitsu 

MB8116 



National 

DM54H61 


Motorola 

SN54LS113A 


Raytheon 

54LS162 

♦2690 

Tl 

TMS4116 



Tl 

SN54H61 


National 

DM54LS113 

54LS163 

AMD 

SN54LS163 

2708 

Fujitsu 

MB8518 


54H62 

Fairchild 

54H62 


Raytheon 

54LS113 


Fairchild 

54LS163 


Tl 

TMS2708 



National 

DM54H62 


Tl 

SN54LS113 


Motorola 

SN54LS163A 

2716 

Fujitsu 

MBM2716 



Tl 

SN54H62 

54LS114 

Fairchild 

54LS114 


National 

DM54LS163 

3415 

AMI 

S4015 

1203 

54H71 

Fairchild 

54H71 


Motorola 

SN54LS114A 


Raytheon 

54LS163 

4027 

Fairchild 

M4027 



National 

DM54H71 


National 

DM54LS114 


Tl 

SN54LS163A 


Fujitsu 

MB8227 



Tl 

SN54H71 


Raytheon 

54LS114 

54LS164 

AMD 

SN54LS164 

54H00 

Fairchild 

54H00 


54H72 

Feiirchild 

54H72 


Tl 

SN54LS114A 


Fairchild 

54LS164 


National 

DM54H00 




54H73 

54LS12 

Motorola 

SN54LS12 


Motorola 

SN54LS164A 


Raytheon 

54H00 



National 

DM54H72 


National 

DM54LS12 


National 

DM54LS164 


Tl 

SN54HOO 



Tl 

SN54H72 


Raytheon 

54LS12 


Raytheon 

54LS164 

54H01 

Fairchild 

54H01 


54H73 

Fairchild 

54H73 


Tl 

SN54LS12 


Tl 

SN54LS164A 


National 

DM54H01 



National 

DM54H73 

54LS125 

Fairchild 

54LS125 

54LS170 

AMD 

SN54LS170 


Raytheon 

54H01 



Tl 

SN54H73 


National 

DM54LS125 


Fairchild 

54LS170 


Tl 

SN54H01 


54H74 

Fairchild 

54H74 


Raytheon 

54LS125 


Motorola 

SN54LS170 

54H04 

Fairchild 

54H04 



National 

DM54H74 


Tl 

SN54LS125A 


National 

DM54LS170 


National 

DM54H04 



Raytheon 

54H74 

54LS126 

Fairchild 

54LS126 


Raytheon 

54LS170 


Raytheon 

54H04 



Tl 

SN54H74 


Motorola 

SN54LS126 


Tl 

SN54LS170 


Tl 

SN54H04 


54H76 

Fairchild 

54H76 


National 

DM54LS126 

54LS173 

Fairchild 

54LS173 

54H05 

Fairchild 

54H05 



National 

DM54H76 


Raytheon 

54LS126 


National 

DM54LS173 


National 

DM54H05 



Tl 

SN54H76 


Tl 

SN54LS126A 


Tl 

SN54LS173 


Raytheon 

54H05 


54LS00 

Fairchild 

54LS00 

54LS13 

Fairchild 

54LS13 

54LS174 

AMD 

SN54LS174 


Tl 

SN54H05 



Motorola 

SN54LS00 


Motorola 

SN54LS13 


Fairchild 

54LS174 

54H08 

Fairchild 

54H08 



National 

DM54LS00 


National 

DM54LS13 


National 

DM54LS174 


National 

DM54H08 



Raytheon 

54LS00 


Raytheon 

54LS13 


Raytheon 

54LS174 

54H10 

Fairchild 

54H10 



Tl 

SN54LS00 


Tl 

SN54LS13 


Tl 

SN54LS174 


National 

DM54H10 


54LS01 

National 

DM54LS01 

54LS132 

Fairchild 

54LS132 

54LS175 

AMO 

SN54LS175 


Raytheon 

54H10 



Raytheon 

54LS01 


Motorola 

SN54LS132 


Fairchild 

54LS175 


Tl 

SN54H10 



Tl 

SN54LS01 


National 

DM54LS132 ' 


Motorola 

SN54LS175 

54H101 

Fairchild 

54H101 


54LS02 

Fairchild 

54LS02 


Raytheon 

54LS132 


National 

DM54LS175 


Tl 

SN54H101 



Motorola 

SN54LS02 


Tl 

SN54LS132 


Raytheon 

54LS175 

54H102 

Fairchild 

54H102 



National 

DM54LS02 

54LS136 

Fairchild 

54LS136 


Tl 

SN54LS175 


Tl 

SN54H102 



Raytheon 

54LS02 


Motorola 

SN54LS136 

54LS181 

AMD 

SN54LS181 

54H103 

Fairchild 

54H103 



Tl 

SN54LS02 


Raytheon 

54LS136 


Fairchild 

54LS181 


National 

DM54H103 


54LS03 

Fairchild 

54LS03 


Tl 

SN54LS136 


Motorola 

SN54LS181 


Tl 

SN54H103 



Motorola 

SN54LS03 

54LS138 

Fairchild 

54LS138 


Raytheon 

54LS181 

54H106 

Fairchild 

54H106 



National 

DM54LS03 


Motorola 

SN54LS138 


Tl 

SN54LS181 


National 

DM54H106 



Raytheon 

54LS03 


National 

DM54LS138 

54LS190 

AMD 

SN54LS190 


Tl 

SN54H106 



Tl 

SN54LS03 


Raytheon 

54LS138 


Fairchild 

54LS190 

54H108 

Fairchild 

54H108 


54LS04 

Fairchild 

54LS04 


Tl 

SN54LS138 


Motorola 

SN54LS190 


National 

DM54H108 



Motorola 

SN54LS04 

54LS139 

Fairchild 

54LS139 


National 

DM54LS190 


Tl 

SN54H108 



National 

DM54LS04 


Raytheon 

54LS139 


Raytheon 

54LS190 

54H11 

Fairchild 

54H11 



Raytheon 

54LS04 

54LS14 

Fairchild 

54LS14 


Tl 

SN54LS190 


National 

DM54H1 1 



Tl 

SN54LS04 


Motorola 

SN54LS14 

54LS191 

AMD 

SN54LS191 


Raytheon 

54H11 


54LS05 

Fairchild 

54LS05 


National 

DM54LS14 


Fairchild 

54LS191 


Tl 

SN54H1 1 



Motorola 

SN54LS05 


Raytheon 

54LS14 


Motorola 

SN54LS191 

54H20 

Fairchild 

54H20 



National 

DM54LS05 


Tl 

SN54LS14 


National 

DM54LS191 


National 

DM54H20 



Raytheon 

54LS05 

54LS15 

Farchild 

54LS15 


Raytheon 

54LS191 


Raytheon 

54H20 



Tl 

SN54LS05 


Motorola 

SN54LS15 


Tl 

SN54LS191 


Tl 

SN54H20 


54LS08 

Fairchild 

54LS08 


National 

DM54LS15 

54LS192 

AMD 

. SN54LS192 

54H21 

Fairchild 

54H21 



Motorola 

SN54LS08 


Raytheon 

54LS15 


Fairchild 

54LS192 


National 

DM54H21 



National 

DM54LS08 


Tl 

SN54LS15 


Motorola 

SN54LS192 

54H22 

Fairchild 

54H22 



Raytheon 

54LS08 

54LS151 

AMD 

SN54LS151 


National 

DM54LS192 


National 

DM54H22 



Tl 

SN54LS08 


Fairchild 

54LS151 


Raytheon 

54LS192 


Raytheon 

54H22 


54LS09 

Fairchild 

54LS09 


Motorola 

SN54LS151 


Tl 

SN54LS192 


Tl 

SN54H22 



Motorola 

SN54LS09 


National 

DM54LS151 

54LS193 

AMD 

SN54LS193 

54H30 

Fairchild 

54H30 



National 

DM54LS09 


Raytheon 

54LS151 


Fairchild 

54LS193 


National 

DM54H30 



Raytheon 

54LS09 


Tl 

SN54LS151 


Motorola 

SN54LS193 


Tl 

SN54H30 



Tl 

SN54LS09 

54LS153 

AMD 

SN54LS153 


National 

DM54LS193 

54H40 

Farchild 

54H40 


54LS10 

Fairchild 

54LS10 


Fairchild 

54LS153 


Raytheon 

54LS193 


National 

DM54H40 



Motorola 

SN54LS10 


Motorola 

SN54LS153 


Tl 

SN54LS193 


Raytheon 

54H40 



Nationai 

DM54LS10 


National 

DM54LS153 

54LS194A 

FaircNW 

54LS28 


Tl 

SN54H40 



Raytheon 

54LS10 


Raytheon 

54LS153 


Raytheon 

54LS194A 


♦ Discontinued 
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54LS32 

Motorola 

SN54LS32 

54LS76 

Fairchild 

54L576 

545301 

Tl 

5N545301 



National 

DM54LS32 


Motorola 

5N54L576A 

54532 

Fairchild 

54532 





Raytheon 

54LS32 


National 

DM54LS76 


Tl 

SN54532 

54LS195A 

AMD 

SN54LS195A 


Tl 

SN54LS32 


Raytheon 

54LS76 

54537 

Tl 

5N54537 


Fairchild 

54LS195 

54LS33 

Fairchild 

54LS33 


Tl 

SN54L576 

54585 

Tl 

SN54585 


Motorola 

SN54LS195A 


Raytheon 

54LS33 

54LS78 

Fairchild 

54LS78 

54586 

Fairchild 

54586 


Raytheon 

54LS195A 


Tl 

SN54LS33 


Motorola 

5N54L578A 


Tl 

5N54586 


T! 

SN54LS195A 

54LS366 

Fairchild 

54LS365 


National 

DM64LS7e 

5400 

Fairchild 

5400 

54LS196 

Raytheon 

54LS196 


Motorola 

SN54LS365 


Raytheon 

54LS78 


Motorola 

MC5400 

54LS197 

Raytheon 

54LS197 


Raytheon 

54LS365 


Tl 

5N54LS78 


National 

DM5400 

54LS20 

Fairchild 

54LS20 


Tl 

SN54LS365 

54LS83 

Fairchild 

54L583 


Tl 

5N5400 


Motorola 

SN54LS20 

54LS366 

Fairchild 

54LS366 


Raytheon 

54L583A 

5401 

Fairchild 

5401 


National 

DM54LS20 


Motorola 

SN54LS366 

54LS85 

Fairchild 

54LS85 


Motorola 

MC5401 


Raytheon 

54LS20 


Raytheon 

54LS366 


Motorola 

5N54LS85 


National 

DM5401 


Tl 

SN54LS20 


Tl 

SN54LS366 


National 

DM54L585 


Raytheon 

5401 

54LS21 

Fairchild 

54LS21 

54LS367 

Fairchild 

54LS367 


Raytheon 

54LS85 


Tl 

5N5401 


Motorola 

SN54LS21 


Motorola 

SN54LS367 


Tl 

SN54LS85 

5402 

Fairchild 

5402 


National 

DM54LS2'i 


Raytheon 

54lS367 

54LS86 

Fairchild 

54LS86 


Motorola 

MC5402 


Raytheon 

54LS21 


Tl 

SN54LS367 


Motorola 

5N54LS86 


National 

DM5402 


Tl 

SN54LS21 

54LS368 

Fairchild 

54LS368 


Raytheon 

54LS86 


Tl 

5N5402 

54LS22 

Fairchild 

54LS22 


Motorola 

SN54LS368 


Tl 

5N54L586 

5403 

Fairchild 

5403 


Motorola 

SN54LS22 


Raytheon 

54LS368 

54LS89 

Motorola 

SN54LS89 


Motorola 

MC5403 


National 

DM54LS22 


Tl 

SN54LS368 

54LS90 

Fairchild 

54L590 


National 

DM5403 


Raytheon 

54LS22 

54LS37 

Fairchild 

54LS37 


Motorola 

5N54LS90 


Tl 

5N5403 


Tl 

SN54LS22 


Motorola 

SN54LS37 


Raytheon 

54L590 

5404 

Fairchild 

5404 

54LS221 

National 

DM54LS221 


National 

DM54LS37 


Tl 

5N54LS90 


Motorola 

MC5404 


Ravtheon 

54LS221 


Ravthonn 

S4tS?7 

54' ^92 

Motorcia 

CN54LS82 


iMttUonai 

DM5404 


Tl 

SN54LS221 


Tl 

SN54LS37 


Raytheon 

54L592 


Tl 

SN5404 

54[_3248 

Motorois 

SN54LS246 

54LS373 

Motorola 

SN54L5573 


Tl 

5N54L592 

5405 

Fairchild 

5405 

54LS251 

AMD 

SN54LS251 

54LS375 

Motorola 

SN74LS375 

54LS93 

Fairchild 

54L593 


Motorola 

MC5405 


Fairchild .... 

54LS251 


Tl 

SN54LS375 


Motorola 

SNS4tS93 


Nationat 

DM5405 


Motorola 

SN54LS251 

54LS38 

Fairchild 

54LS38 


Raytheon 

54L593 


Tl 

5N5405 


Raytheon 

54LS251 


Motorola 

SN54LS38 


Tl 

5N54L593 

5406 

Fairchild 

5406 


Tl 

SN54LS251 


National 

DM54LS38 

54LS95B 

Fairchild 

54L595 


Motorola 

MC5406 

54LS253 

AMD 

SN54LS253 


Raytheon 

54LS38 


Raytheon 

54LS95B 


National 

DM6406 


Fairchild 

54LS253 


Tl 

SN54LS38 

54LS96 

Ti 

SN54L596 


Tl 

5N5406 


Motorola 

SN54LS253 

54LS386 

Raytheon 

SN54LS386 

54S00 

Fairchild 

54500 

5407 

Fairchild 

5407 


National 

DM54LS253 


Tl 

SN54LS386 


Tl 

5N54500 


Motorola 

MC5407 


Raytheon 

54LS253 

54LS395 

Fairchild 

54LS395 

54S02 

Fairchild 

54502 


National 

DM5407 


Tl 

SN54LS253 


National 

DM54LS395 


Tl 

5N54502 


Tl 

SN5407 

54LS257 

Fairchild 

54LS257 


Raytheon 

54LS395 

54S04 

Fairchild 

54504 

5408 

Fairchild 

5408 


Motorola 

SN54LS257A 


Tl 

SN54LS395 


Tl 

5N54S04 


Motorola 

MC5408 


National 

DM54LS257 

54LS40 

Fairchild 

54LS40 

54S05 

Fairchild 

54505 


National 

DM5408 


Raytheon 

54LS257 


Motorola 

SN54LS40 


Tl 

5N54S05 


Tl 

5N5408 


Tl 

SN54LS257A 


National 

DM54LS40 

54S08 

Fairchild 

54508 

5409 

Fairchild 

5409 

54LS26 

Fairchild 

54LS26 


Raytheon 

54LS40 


Tl 

SN54508 


Motorola 

MC5409 


Motorola 

SN54LS26 


Tl 

SN54LS40 

54S09 

Fairchild 

54509 


National 

DM5409 


National 

DM54LS26 

54LS42 

Fairchild 

54LS42 


Ti 

5N54509 


Tl 

5N5409 


RfliytiiGOfi 

54LS26 


Motorola 

SN54LS42 

54S11 

Fairchild. 

54511 

5410 

Fairchild 

5410 


Tl 

SN54LS26 


National 

DM54LS42 


TJ 

otU54C^ 4 


Motorola 

MC5410 

54LS260A 

Motorola 

SN54LS260A 


Ravtheon 

54LS42 

54S139 

AMD 

SN54S139 


National' 

DM5410 

54LS261 

Raytheon 

54LS261 


Ti 

SN54LS42 


Fairchild 

545139 


Tl 

5N5410 


Tl 

SN54LS261 

54LS51 

Fairchild 

54LS51 


Tl 

5N545139 

54100 

Motorola 

MC54100 

54LS266 

Fairchild 

54LS266 


Motorola 

SN54LS51 

54S140 

AMD 

SN545140 


Tl 

SN54100 


Motorola 

SN54LS266 


National 

DM54LS51 


Tl 

SN54S140 

54107 

Fairchild 

54107 


Raytheon 

54LS266 


Raytheon 

54LS51 

54S15 

Fairchild 

54515 


Motorola 

MC54107 


T! 

SN54LS266 


Tl 

SN54LS51 


Tl 

5N54S15 


National 

DM54107 

54LS27 

Fairchild 

54LS27 

54LS54 

Fairchild 

54LS54 

54S151 

AMD 

SN545151 


Tl 

SN54107 


Motorola 

SN54LS27 


Motorola 

SN54LS54 


Fairchild 

545151 

54109 

Fairchild 

9024 


National 

DM54LS27 


National 

DM54LS54 


Tl 

5N545151 


National 

DM54109 


Raytheon 

54LS27 


Raytheon 

54LS54 

54S163 

AMD 

SN545153 


Tl 

SN54109 


Tl 

SN54LS27 


Tl 

SN54LS54 


Fairchild 

545153 

5411 

Fairchild 

5411 

54LS279 

Fairchild 

54LS279 

54LS55 

Fairchild 

54LS55 


Tl 

5N545153 


National 

DM541 1 


Motorola 

SN54LS279 


Motorola 

SN54L.S55 

5451 57 

AMD 

SN545157 


Ti 

SNS41 1 


National 

DM54LS279 


National 

DM54LS55 


Fairchild 

545157 

54116 

Fairchild 

54116 


Raytheon 

74LS279 


Raytheon 

54LS55 


Tl 

SN545157 


Tl 

SN54116 


Tl 

SN54LS279 


Tl 

SN54LS55 

5451 58 

AMD 

5N54S158 

5412 

Fairchild 

5412 

54LS28 

Fairchild 

.841 SPfl 

5^LS670 

FsirchilcJ 

5415670 


railCiiifU 

545 156 


Tl 

SN5412 


Raytheon 

54LS28 


Motorola 

SN54LS670 


Tl 

5N54S158 

54121 

Fairchild 

54121 


Tl 

SN54LS28 


National 

DM54LS670 

54S181 

AMD 

SN545181 


Motorola 

MC54121 

54LS283 

Fairchild 

54LS283 


Raytheon 

54LS670 


Fairchild 

93541 


National 

DM54121 


Raytheon 

54LS283 


Tl 

SN54LS670 


Tl 

5N54S181 


Tl 

SN54121 

54LS290 

Fairchild 

54LS290 

54LS73 

Fairchild 

54LS73 

54S22 

Fairchild 

54522 

54123 

AMD 

SN54123 


Motorola 

SN54LS290 


Moiufuia 

SN54L573A 


National 

DM54S22 


Fairchild 

54123 


Tl 

SN54LS290 


National 

DM54LS73 


Tl 

5N54S22 


Motorola 

MC54123 

54LS293 

Fairchild 

54LS293 


Raytheon 

54LS73 

54S251 

AMD 

SN545251 


National 

DM54123 


Motorola 

SN54LS293 


Tl 

SN54LS73A 


Fairchild 

545251 


Tl 

SN54123 


Tl 

SN54LS293 

54LS74 

Fairchild 

54LS74 


Tl 

SN545251 

54125 

Fairchild 

54125 

54LS295A 

Fairchild 

54LS295 


Motorola 

SN54LS74A 

54S253 

AMD 

SN545253 


National 

DM54125 


Raytheon 

54LS295A 


National 

DM54LS74 


Fairchild 

545253 


Tl 

SN54125 

54LS30 

Fairchild 

54LS30 


Raytheon 

54LS74 

545257 

AMD 

SN545257 

54126 

Fairchild 

54126 


Motorola 

SN54LS30 


Tl 

SN54LS74A 


Fairchild 

545257 


National 

DM54126 


National 

DM54LS30 

54LS75 

Motorola 

SN54LS75 


Tl 

SN74S257 


Tl 

SN54126 


Raytheon 

54LS30 


Mptiona* 


C/ICOCO 

A « jrv 

C.V: 12223 

34 ZZ 

Ti 



Tl 

SN54LS30 


Raytheon 

54LS75 


Fairchild 

545258 

5413 

Fairchild 

5413 

54LS32 

Fairchild 

54LS32 


Tl 

SN54LS75 


Tl 

5N54S258 


Motorola 

MC5413 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Signetics (cont’d) 

54165 

National 

Tl 

DM54165 

SN54165 

5420 

Fairchild 

Motorola 

5420 

MC5420 

5473 

National 

Tl 

DM5473 

SN5473 




54166 

Fairchild 

54166 


National 

DM5420 

5474 

Fairchild 

5474 

5413 

National 

DM5413 


National 

DM54166 


Tl 

SN5420 


Motorola 

MC5474 


Tl 

SN5413 


Tl 

SN54166 

5421 

Fairchild 

5421 


National 

DM5474 

54132 

Fairchild 

54132 

5417 

Fairchild 

5417 

54221 

AMD 

SN54221 


Tl 

SN5474 


Motorola 

MC54132 


Motorola 

MC5417 

5426 

Fairchild 

5426 

5475 

Fairchild 

5475 


National 

DM54132 


National 

DM5417 


Motorola 

MC5426 


Motorola 

MC5475 


Tl 

SN54132 


Tl 

SN5417 


National 

DM5426 


National 

DM5475 

5414 

Fairchild 

5414 

54170 

Fairchild 

54170 


Tl 

SN5426 


Tl 

SN5475 


Motorola 

MC5414 


National 

DM54170 

54279 

Fairchild 

54279 

5476 

Fairchild 

5476 


National 

DM5414 


Tl 

SN54170 


Tl 

SN54279 


Motorola 

MC5476 


Tl 

SN5414 

54174 

AMD 

SN74174 

54298 

Fairchild 

54298 


National 

DM5476 

54145 

Fairchild 

54145 


Fairchild 

54174 


Motorola 

MC54298 


Tl 

SN5476 


Motorola 

MC54145' 


Motorola 

MC54174 


Tl 

SN54298 

5477 

Fairchild 

5477 


National 

DM54145 


National 

DM54174 

5430 

Fairchild 

5430 


Motorola 

MC5477 


Tl 

SN54145 


Tl 

SN54174 


Motorola 

MC5430 


Tl 

SN5477 

54147 

National 

DM54147 

54175 

AMD 

SN54175 


National 

DM5430 

5480 

Fairchild 

5480 


Tl 

SN54147 


Fairchild 

54175 


Tl 

SN5430 


Motorola 

MC5480 

54148 

Fairchild 

9318 


Motorola 

MC54175 

5432 

Fairchild 

5432 


Tl 

SN5480 


National 

DM54148 


National 

DM54175 


National 

DM5432 

5485 

Fairchild 

5485 


Tl 

SN54148 


Tl 

SN54175 


Tl 

SN5432 


Motorola 

MC5485 

54150 

Fairchild 

54150 

54176 

Fairchild 

54176 

5437 

Fairchild 

5437 


National 

DM5485 


Motorola 

MG54150 


Motorola 

MC54176 


Motorola 

MC5437 


Tl 

SN5485 


National 

DM54150 


National 

DM54176 


National 

DM5437 

5486 

Fairchild 

5486 


Tl 

SN54150 


Tl 

SN54176 


Tl 

SN5437 


Motorola 

MC5486 

54151 

Fairchild 

54151 

54177 

Fairchild 

54177 

5438 

Fairchild 

5438 


National 

DM5486 


Motorola 

MC54151 

• 

Motorola 

MC54177 


Motorola 

MC5438 


Tl 

SN5486 


National 

DM54151 


National 

DM54177 


National 

DM5438 

5490 

Fairchild 

5490 


Tl 

SN54151 


Tl - 

SN54177 


Tl 

SN5438 


Motorola 

MC5490 

54152 

Fairchild 

54152 

54180 

Fairchild 

54180 

5440 

Fairchild 

5440 


National 

DM5490 


Motorola 

MC54152 


Motorola 

MC54180 


Motorola 

MC5440 


Tl 

SN5490 


Tl 

SN54152 


National 

DM54180 


National 

DM5440 

5491 

Fairchild 

5491 

54153 

Fairchild 

54153 


Tl 

SN54180 


Tl 

SN5440 


Motorola 

MC5491 


Motorola 

MC54153 

54181 

AMD 

SN54181 

5442 

Fairchild 

5442 


National 

DM5491 


National 

DM54153 


Fairchild 

54181 


Motorola 

MC5442 


Tl 

SN5491 


Tl 

SN54153 


Motorola 

MC54181 


National 

DM5442 

5492 

Fairchild 

5492 

54154 

AMD 

SN54154 


National 

DM54181 


Tl 

SN5442 


Motorola 

MC5492 


Fairchild 

54154 


Tl 

SN54181 

5443 

Fairchild 

5443 


National 

DM5492 


Motorola 

MC54154 

54182 

AMD 

SN54182 


Motorola 

MC5443 


Tl 

SN5492 


National 

DM54154 


Fairchild 

54182 


Tl . 

SN5443 

5495 

Fairchild 

5495 


Tl 

SN54154 


Motorola 

MC54182 

5444 

Fairchild 

5444 


Motorola 

MC5495 

54155 

Fairchild 

54155 


National 

DM54182 


Motorola 

MC5444 


National 

DM5495 


Motorola 

MC54155 


Tl 

SN54182 


Tl 

SN5444 


Tl 

SN5495 


National 

DM54155 

54190 

Fairchild 

54190 

5445 

Fairchild 

5445 

5496 

Fairchild 

5496 


Raytheon 

54155 


Motorola 

MC54190 


Motorola 

MC5445 


Motorola 

MC5496 


Tl 

SN54155 


National 

DM54190 


National 

DM5445 


National 

DM5496 

54156 

Fairchild 

54156 


Tl 

SN54190 


Tl 

SN5445 


Tl 

SN5496 


Motorola 

MC54156 

54191 

Fairchild 

54191 

5446 

Fairchild 

5446 

55325 

Silicon G 

SG55325 


National 

DM54156 


Motorola 

MC54191 


Motorola 

MC5446 


Tl 

SN55325 


Tl 

SN54156 


National 

DM54191 


National 

DM5446 

55450 

Silicon G 

SG55450 

54157 

AMD 

SN54157 


Tl 

SN54191 


Tl 

SN5446 


Tl 

SN55450 


Fairchild 

54157 

54192 

AMD 

SN54192 

5447 

Fairchild 

5447 

55451 

Silicon G 

SG55451 


Motorola 

MC54157 


Fairchild 

54192 


Motorola 

MC5447 


Tl 

SN55451 


National 

DM54157 


Motorola 

MC54192 


National 

DM5447 

55452 

Silicon G 

SG55452 


Tl 

SN54157 


National 

DM54192 


Tl 

SN5447 


Tl 

SN55452 

5416 

Fairchild 

5416 


Tl 

SN54192 

5448 

Fairchild 

5448 

55453 

Silicon G 

SG55453 


Motorola 

MC5416 

54193 

AMD 

SN54193 


Motorola 

MC5448 


Tl 

SN55453 


National 

DM5416 


Fairchild 

54193 


National 

DM5448 

55454 

Silicon G 

SG55454 


Tl 

SN5416 


Motorola 

MC54193 


Tl 

SN5448 


Tl 

SN55454 

54160 

AMD 

SN54160 


National 

DM54193 

5450 

Fairchild 

5450 

72S180 

National 

DM85S229 


Fairchild 

54160 


Tl 

SN54193 


Motorola 

MC5450 

72S52 

National 

DM8301 


Motorola 

MC54160 

54194 

AMD 

SN54194 


National 

DM5450 

7293 

National 

DM74LS197 


National 

DM54160 


Fairchild 

54194 


Tl 

SN5450 

74HOO 

Fairchild 

74H00 


Tl 

SN54160 


Motorola 

MC54194 

5451 

Fairchild 

5451 


National 

DM74HOO 

54161 

AMD 

SN54161 


National 

DM54194 


Motorola 

MC5451 


NEC America pPB74H00 


Fairchild 

54161 


Tl 

SN54194 


National 

DM5451 


Raytheon 

74H00 


Motorola 

MC54161 

54195 

AMD 

SN54195 


Tl 

SN5451 


Tl 

SN74H00 


National 

DM54161 


Fairchild 

54195 

5453 

Fairchild 

5453 

74H01 

Fairchild 

74H01 


Tl 

SN54161 


Motorola 

MC54ig5 


Motorola 

MC5453 


National 

DM74H01 

54162 

AMD 

SN54162 


National 

DM54195 


National 

DM5453 , 


NEC America fiPB74H01 


Fairchild 

54162 


Tl 

SN54195 


Tl 

SN5453 


Raytheon 

74H01 


Motorola 

MC54162 

54196 

Fairchild 

54196 

5454 

Fairchild 

5454 


Tl 

SN74H01 


National 

DM54162 


Motorola 

MC54196 


Motorola 

MC5454 

74H04 

Farchild 

74H04 


Tl 

SN54162 


National 

DM54196 


National 

DM5454 


National 

DM74H04 

54163 

AMD 

SN54163 


Tl 

SN54196 


Tl 

SN5454 


NEC America pPB74H04 


Fairchild 

54163 

54197 

Fairchild 

54197 

5460 

Fairchild 

5460 


Raytheon 

74H04 


Motorola 

MC54163 


Motorola 

MC54197 


Motorola 

MC5460 


Tl 

SN74H04 


National 

DM54163 


National 

DM54197 


National 

DM5460 

74H05 

Raytheon 

74H05 


Tl 

SN54163 


Tl 

SN54197 


Tl 

SN5460 


Tl 

SN74H05 

54164 

AMD 

SN54164 

54198 

Fairchild 

54198 

5472 

Fairchild 

5472 

74H08 

Fairchild 

74H08 


Farchild 

54164 


National 

DM54198 


Motorola 

MC5472 


National 

DM74H08 


National 

DM54164 


Tl 

SN54198 


National 

DM5472 

74H10 

Fairchild 

74H10 


Tl 

SN54164 

54199 

Fairchild 

54199 


Tl 

SN5472 


National 

bM74H10 

54165 

FaircWld 

54165 


National 

DM54199 

5473 

Fairchild 

5473 


NEC America ^PB74H10 


Motorola 

MC54165 


Tl 

SN54199 


Motorola 

MC5473 


Raytheon 

74H10 


♦ Discontinued 


1C MASTER 1979 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications consideririg your requirements. 


2413 











1C MASTER 


Manufacturer 

Devica 

I Replacement 

I Source 

tC Master 
Device Page 

Manufacturer 

Device 

I Replacement 
Isource 

1C Meeter 
Device Pege 

Manufacturer 

Device 

iReplacemenf 

'Source 

1C Master 
Device Pege 

MMwfacturer 

Device 

1 Replacement 
'source 

tC Matter 
Device Page 



74LSOO 

National 

DM74LS00 

74LS113 

TI 

SN74LS113 

74LS153 

Fairchild 

74LS153 

Oiyilwllw9 ^wvlli 11/ 



NEC America pPB74LS00 

74LS114 

Fairchild 

74LS114 


Hitachi 

HD74LS153 





Raytheon 

74LS00 


Hitachi 

HD74LS114 


Motorola 

SN/4LS1b3 

74H10 

Ti 

SN74H10 


TI 

SN74LS00 


Motorola 

SN74LS114A 


National 

DM74LS153 

74H102 

Fairchild 

74H102 

74LS01 

Fairchild 

SN74LS109A 


National 

DM74LS114 


NECAmenca pPB74LS153 


TI 

SN74H102 


Hitachi 

HD74LS01 


Raytheon 

74LS114 


Raytheon 

74LS153 

74H103 

Fairchild 

74H103 


National 

DM74LS01 


TI 

SN74LS114A 


TI 

SN74LS153 


National 

DM74H103 


Raytheon 

74LS01 

74LS12 

Fairchild 

74LS12 

74LS154 

National 

DM74LS154 


TI 

SN74H103 


TI 

SN74LS01 


Hitachi 

HD74LS12 

74LS155 

Fairchild 

74LSt55 

74H106 

Fairchild 

74H106 

74LS02 

Fairchild 

74LS02 


Motorola 

SN74LS12 


Hitachi 

HD74LS155 


National 

DM74H106 


Hitachi 

HD74LS02 


National 

DM74LS12 


Motorola 

SN74LS155 


TI 

SN74H106 


Motorola 

SN74LS02 


Raytheon 

74LS12 • 


National 

DM74LS155 

74H108 

Fairchild 

74H108 


National 

DM74LS02 


TI 

SN74LS12 


NEC America /iPB74LS155 ' 


National 

DM74H108 


NEC America mPB74LS02 

74LS125 

Fairchild 

74LS125 


Raytheon 

74LS155 


TI 

SN74H108 


Raytheon 

74LS02 


National 

DM74LS125 


TI 

SN74LS155 

74H11 

Fairchild 

74H11 


TI 

SN74LS02 


Raytheon 

74LS125 

74LS156 

Fairchild 

74LS156 


National 

DM74H1 1 

74LS03 

Fairchild 

74LS03 


TI 

SN74LS125A 


Hitachi 

HD74LS156 


Raytheor, 

74H1 1 


Hitachi 

HD74LS03 

74LS126 

Fairchild 

74LS126 


Motorola 

SN74LS156 


TI 

SN74H11 


Motorola 

SN74LS03 


Motorola 

SN74LS126 


National 

DM74LS156 

74H20 

Fairchild 

74H20 


National 

DM74LS03 


National 

DM74LS126 


Raytheon 

74LS156 


National 

DM74H20 


NEC America pPB74LS03 


Raytheon 

74LS126 


TI 

SN74LS156 


NEC America 

HPB74H20 


Raytheon 

74LS03 


TI 

SN74LS126A 

74LS157 

AMD 

SN74LS157 


Raytheon 

74H20 


TI 

SN74LS03 

74LS13 

Fairchild 

74LS13 


Fairchild 

74LS157 


TI 

SN74H20 

74LS04 

Fairchild 

74LS04 


Hitachi 

HD74LS13 


Motorola 

SN74LS157 

74H21 

Fairchild 

74H21 


Hitachi 

HD74LS04 


Motorola 

SN74LS13 


National 

DM74LS157 


National 

DM74H21 


Motorola 

SN74LS04 


National 

DM74LS13 


NECAmenca |uPB74LS157 


TI 

SN74HP1 


NIgtiongJ 

DM74LS0'1 


rtaytheof. 

74LS15 


Raytneon 

/4LSt57 

74H22 

Fairchild 

74H22 


NEC America pPB74LS04 


TI 

SN74LS13 


TI 

SN74LS157 


National 

DW74H22 


Raytheon 

74LS04 

74LS132 

FaircNId 

74LS132 

74LS158 

AMD 

SN74LS158 


Raytheon 

74H22 


TI 

SN74LS04 


Hitachi 

HD74LS132 


Fairchild 

74LS158 


TI 

SN74H22 

74LS05 

Fairchild 

74LS05 


Motorola 

SN74LST32 


Hitadii 

HD74LS158 

74H30 

Fairchild 

74H30 


Hitachi 

HD74LS05 


National 

DM74LS132 


Motorola 

SN74LS158 


National 

DM74H30 


Motorola 

SN74LS05 


Raytheon 

74LS132 


National 

DM74LS158 


NEC America uPB74H30 


National 

DM74LS05 


TI 

SN74LS132 


Raytheon 

74LS158 


TI 

SN74H30 


NEC America pPB74LS05 

74LS136 

Fairchild 

74LS136 


TI 

SN74LS158 

74H40 

Fairchild 

74H40 


Raytheon 

74LS05 


Hitachi 

HD74LS136 

74LS160 

AMD 

SN74LS160 


National 

DM74H40 


TI 

SN74LS05 


Motorola 

SN74LS136 


Fairchild 

74LS160 


NEC America uPB74H40 

74LS08 

Fairchild 

74LS08 


National 

DM74LS136 


Motorola 

SN74LS160A 


Raytheon 

74H40 


Motorola 

SN74LS08 


Raytheon 

74LS136 


National 

DM74LS160 


TI 

SN74H40 


National 

DM74LS08 


TI 

SN74LS136 


Raytheon 

74LS160 

74H50 

Fairchild 

74H50 


NEC America 

fiPB74LS08 

74LS138 

AMD 

SN74LS138 


TI 

SN74LS160A 


National 

DM74H50 


Raytheon 

74LS08 


Fairchild 

74LS138 

74LS160A 

Hitachi 

HD74LS160A 


TI 

SN74H50 


TI 

SN74LS08 


Hitachi 

HD74LS138 

74LS161 

AMD 

SN74LS161 

74H51 

Fairchild 

74H51 

74LS09 

Fairchild 

74LS09 


Motorola 

SN74LS138 


Fairchild 

74LS161 


National 

DM74H51 


Hitachi 

HD74LS09 


National 

DM74LS138 


Motorola 

SN74LS161A 


NEC America pPB74H51 


Motorola 

SN74LS09 


NEC America pPB74LS138 


National 

DM74LS161 


TI 

SN74H51 


National 

DM74LS09 


Ftaytheon 

74LS138 


NECAmenca jiPB74LS161 

74H52 

Fairchild 

74H52 


Raytheon 

74LS09 


TI 

SN74LS138 


Raytheon 

74LS161 


National 

DM74H52 


Tl 

SN74LS09 

74LS139 

AMD 

SN54LS139 


TI 

SN74LS161A 


TI 

SN74H52 

74LS10 

Fairchild 

74LS10 



SN74LS139 

74LS16'i A 

Hitachi 

HD74LS161A 

74H53 

Farchild 

74H53 


Hitachi 

HD74LS10 


Fairchild 

54LS139 

74LS162 

AMD 

SN74LS162 


National 

DM74H53 


Motorola 

SN74LS10 



74LS139 


Fairchild 

74LS162 


TI 

SN74H53 


National 

DM74LS10 


Hitachi 

HD74LS139 


Motorola 

SN74LS162A 

74H54 

Fairchild 

74H54 


NEC America 

fiPB74LS10 


Motorola 

SN54LS139 


National 

DM74LS162 


National 

DM74H54 


Raytheon 

74LS10 



SN74LS139 


Raytheon 

74LS162 


TI 

SN74H54 


TI 

SN74LS10 


National 

DM54LS139 


TI 

SN74LS162A 

74H55 

Fairchild 

74H55 

74LS107 

Fairchild 

74LS107 



DM74LS139 

74LS162A 

Hitachi 

HD74LS162A 


National 

DM74H55 


Hitachi 

HD74LS107 


NECAmenca pPB74LS139 

74LS163 

AMD 

SN74LS163 


TI 

SN74H55 


Motorola 

SN74LS107A 


Raytheon 

54LS139 


Fairchild 

74LS163 

74H60 

Fairchild 

74H60 


National 

DM74LS107 



74LS139 


Motorola 

SN74LS163A 


National 

DM74H60 


Raytheon 

74LS107 


TI 

SN54LS139 


National 

DM74LS163 


TI , 

SN74H60 


TI 

SN74LS107 



SN74LS139 


Raytheon 

74LS163 

74H61 

Fairchild 

74H61 

74LS109 

Fairchild 

74LS109 

74LS14 

Fairchild 

74LS14 


TI 

SN74LS163A 


TI 

SN74H61 


National 

DM74LS109 


HftaCTij 

HD74LS14 

74LS163A 

Hitachi 

HD74LS163A 

74H62 

Fairchild 

74H62 


NECAmenca ;iPB74LS109 


Motorola 

SN74LS14 

741.S164 

AMD 

SN74LS164 


National 

DM74H62 


Raytheon 

74LS109 


National 

DM74LS14 


Fairchild 

74LS164 


TI 

SN74H62 


TI 

SN74LS109A 


Raytheon 

74LS14 


Hitachi 

HD74LS164 

74H71 

Fairchild 

74H71 

7dl 1 

Fsirchild 

74LS11 


Ti 

5N74LS14 


Motorola 

SN74LS164A 


National 

DM74H71 


Hitachi 

HD74LS11 

74LS145 

TI 

SN74LS145 


National 

DM74LS164 


TI 

SN74H71 


Motorola 

SN74LS1 1 

74LS15 

Fairchild 

74LS15 


NEC America pPB74LS164 

74H72 

Fairchild 

74H72 


National 

DM74LS11 


Hitachi 

HD74LS15 


Raytheon 

74LS164 


National 

DM74H72 


NEC America pPB74LS11 


Motorola 

SN74LS15 


TI 

SN74LS164A 


TI 

SN74H72 


Raytheon 

74LS11 


National 

DM74LS15 

74LS170 

AMD 

SN74LS170 

74H73 

PpirohjM 

74H73 


Ti 

3N74L5n 


Raytheon 

74LS15 


Fairchild 

74LS170 


National 

DM74H73 

74LS112 

Hitachi 

HD74LS112 


TI 

SN74LS15 


Motorola 

SN74LS170 


TI 

SN74H73 


Motorola 

SN74LS112A 

74LS151 

AMD 

SN74LS151 


National 

DM74LS170 

74H74 

Fairchild 

74H74 


National 

DM74LS1T2 


Fairchild 

74LS151 


Raytheon 

74LS170 


National 

DM74H74 


NEC America 

)iPB74LS112 


Hitachi 

HD74LS151A 


TI 

SN74LS170 


Raytheon 

74H74 


Raytheon 

74LS112 


Motorola 

SN74LS151 

74LS173 

Fairchild 

74LS173 


TI 

SN74H74 


TI 

SN74LS112 


National 

DM74LS151 


National 

DM74LS173 

74H76 

Fairchild 

74H76 

74LS113 

Fairchild 

74LS113 


NEC America 

pPB74LS151 


TI 

SN74LS173 


National 

DM74H76 


Hitachi 

HD74LS113 


Raytheon 

74LS151 

74LS174 

AMD 

SN74LS174 


TI 

SN74H76 


Motorola 

SN74LS113A 


TI 

SN74LS151 


Fairchild 

74LS174 

74LS00 

Fairchild 

74LS00 


Matinnai 

nuvdi Cl 





f Hiaui tl 

nu/4Lbl /4 


Hitachi 

HD74LS00 


NEC America ftPB74LS113 


Raytheon 

74LS152 


Motorola 

SN74LS174 


Motorola 

SN74LS00 


Raytheon 

74LS113 

74LS153 

AMD 

SN74LS153 


National 

DM74LS174 


♦ Discontinued 
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Signetics (cont’d) 

74LS22 

Motorola 

National 

SN74LS22 

DM74LS22 

74LS27 

Raytheon 

Tl 

74LS27 

SN74LS27 

74LS37 

Raytheon 

Tl 

74LS37 

SN74LS37 






Raytheon 

74LS22 

74LS273 

AMD 

SN74LS273 

74LS373 

AMD 

SN74LS373 


74LS174 

Raytheon 

74LS174 


Tl 

SN74LS22 


Fairchild 

74LS273 


Fairchild 

74LS373 



Tl 

SN74LS174 

74LS221 

Motorola 

SN74LS221 


Tl 

SN74LS273 


MMI 

74LS373 

505 

74LS175 

AMD 

SN74LS175 


National 

DM74LS221 

74LS279 

Fairchild 

74LS279 


Motorola 

SN74LS373 



Fairchild 

74LS175 


Raytheon 

74LS221 


Motorola 

SN74LS279 


Raytheon 

74LS373 

543 


Hitachi 

HD74LS175 


Tl 

SN74LS221 


National 

DM74LS279 


Tl 

SN74LS373 



Motorola 

SN74LS175 

74LS240 

AMD 

SN74LS240 


NEC America 

HPB74LS279 

74LS375 

Fairchild 

74LS375 



National 

DM74LS175 


Fairchild 

74LS240 


Raytheon 

74LS279 


Motorola 

SN74LS375 



NEC America 

JXPB74LS175 


MMI 

74LS240 768 


Tl 

SN74LS279 


NEC America 

HPB74LS375 



Raytheon 

74LS175 


Motorola 

SN74LS240 

74LS28 

Fairchild 

74LS28 


Raytheon 

74LS375 



Tl 

SN74LS175 


Raytheon 

74LS240 522 


Raytheon 

74LS28 


Tl 

SN74LS375 


74LS181 

AMD 

SN74LS181 


Tl 

SN74LS240 


Tl 

SN74LS28 

74LS377 

AMD 

SN74LS377 



Fairchild 

74LS181 

74LS241 

AMD 

SN74LS241 

74LS283 

Fairchild 

74LS283 


Fairchild 

74LS377 



Motorola 

SN74LS181 


Fairchild 

74LS241 


Motorola 

SN74LS283 


Raytheon 

74LS377 

549 


Raytheon 

74LS181 


MMI 

74LS241 768 


National 

DM74LS283 


Tl 

SN74LS377 



Tl 

SN74LS181 


Motorola 

SN74LS241 


Raytheon 

74LS283 

74LS378 

AMD 

SN74LS378 


74LS190 

AMD 

SN74LS190 


Raytheon 

74LS241 525 


Tl 

SN74LS283 


Fairchild 

74LS378 



Fairchild 

74LS190 


Tl 

SN74LS241 

74LS290 

FaircWld 

74LS290 


Tl 

SN74LS378 



Motorola 

SN74LS190 

74LS242 

AMD 

SN74LS242 


Motorola 

SN74LS290 

74LS38 

Fairchild 

74LS38 



National 

DM74LS190 


Fairchild 

74LS242 


National 

DM74LS290 


Hitachi 

HD74LS38 



Raytheon 

74LS190 


Motorola 

SN74LS242 


Tl 

SN74LS290 


Motorola 

SN74LS38 



Tl 

SN74LS190 


Raytheon 

74LS242 528 

74LS293 

Fairchild 

74LS293 


National 

DM74LS38 


74LS191 

AMD 

SN74LS191 


Tl 

SN74LS242 


Motorola 

SN74LS293 


NEC America 

fiPB74LS38 



Fairchild 

74LS191 

74LS243 

AMD 

SN74LS243 


National 

DM74LS293 


Raytheon 

74LS38 



Motorola 

SN74LS191 


Fairchild 

74LS243 


Tl 

SN74LS293 


Tl 

SN74LS38 



National 

DM74LS191 


Motorola 

SN74LS243 

74LS295 

Fairchild 

74LS295 

74LS386 

Hitachi 

HD74LS386 



Raytheon 

74LS191 


Raytheon 

74LS243 528 


Motorola 

SN74LS295 


Motorola 

SN74LS386 



Tl 

SN74LS191 


Tl 

SN74LS243 


NEC America 

^PB74LS295 


National 

DM74LS386 


74LS192 

AMD 

SN74LS192 

74LS244 

AMD 

SN74LS244 


Raytheon 

74LS295A 


Raytheon 

t4LS386 



Fairchild 

74LS192 


Fairchild 

74LS244 


Tl 

SN74LS295B 


Tl 

SN74LS386 



Motorola 

SN74LS192 


MMI 

74LS244 768 

74LS295A 

Raytheon 

74LS295A 

74LS395 

Fairchild 

74LS395 



National , 

DM74LS192 


Motorola 

SN74LS244 

74LS298 

Fairchild 

74LS298 


National 

DM74LS395 



NEC America 

fiPB74LS192 


Raytheon 

74LS244 525 


Hitachi 

HD74LS298 


Raytheon 

74LS395 



Raytheon 

74LS192 


Tl 

SN74LS244 


Motorola 

SN74LS298 


Tl 

SN74LS395 



Tl 

SN74LS192 

74LS245 

Motorola 

SN74LS245 


Raytheon 

74LS298 

74LS40 

Fairchild 

74LS40 


74LS193 

AMD 

SN74LS193 

74LS251 

AMD 

SN74LS251 


Tl 

SN74LS298 


Hitachi 

HD74LS40 



Fairchild 

74LS193 


Fairchild 

74LS251 

74LS30 

Fairchild 

74LS30 


Motorola 

SN74LS40 



Motorola 

SN74LS193 


Hitachi 

HD74LS251 


Hitachi 

HD74LS30 


National 

DM74LS40 



National 

DM74LS193 


Motorola 

SN74LS251 


Motorola 

SN74LS30 


NEC America 

jiPB74LS40 



NEC America 

)jiPB74LS193 


National 

DM74LS251 

■ 

National 

DM74LS30 


Raytheon 

74LS40 



Raytheon 

74LS193 


NEC America ^PB74LS251 


NEC America 

HPB74LS30 


Tl 

SN74LS40 



Tl 

SN74LS193 


Raytheon 

74LS251 


Raytheon 

74LS30 

74LS42 

Feiirchild 

74LS42 


74LS194A 

AMD 

SN74LS194A 


Tl 

SN74LS251 


Tl 

SN74LS30 


Hitachi 

HD74LS42 



Fairchild 

74LS194 

74LS253 

AMD 

SN74LS253 

74LS32 

Fairchild 

74LS32 


Motorola 

SN74LS42 



Hitachi 

HD74LS194A 


Fairchild 

74LS253 


Hitachi 

HD74LS32 


National 

DM74LS42 



Motorola 

SN74LS194 


Hitachi 

HD74LS253 


Motorola 

SN74LS32 


NEC America 

fiPB74LS42 



National 

DM74LS194 


Motorola 

SN74LS253 


National 

DM74.LS32 


Raytheon 

74LS42 



NEC America 

HPB74LS194 


National 

DM74LS253 


NEC America 

HPB74LS32 


Tl 

SN74LS42 



Raytheon 

74LS194A 


NEC America ;iPB74LS253 


Raytheon 

74LS32 

74LS48 

Motorola 

SN74LS48 



Tl 

SN74LS194A 


Raytheon 

74LS253 


Tl 

SN74LS32 

74LS51 

Fairchild 

74LS51 


74LS195A 

AMD 

SN74LS195A 


Tl 

SN74LS253 

74LS33 

Fairchild 

74LS33 


Hitachi 

HD74LS51 



Fairchild 

74LS195 

74LS257 

AMD 

SN74LS257 


Raytheon 

74LS33 


Motorola 

SN74LS51 



Hitachi 

HD74LS195A 


Fairchild 

74LS257 


Tl 

SN74LS33 


National 

DM74LS51 



Motorola 

SN74LS195 


Hitachi 

HD74LS257 , 

74LS365 

Fairchild 

74LS365 


NEC America 

HPB74LS51 



National 

DM74LS195 


Motorola 

SN74LS257A 


Motorola 

SN74LS365 


Raytheon 

74LS51 



NEC America 

HPB74LS195 


National 

DM74LS257 


National 

DM74LS365 


Tl 

SN74LS51 



Raytheon 

74LS195A 


NEC America ^PB74LS257 


NEC America 

HPB74LS365 

74LS54 

Fairchild 

74LS54 



Tl 

SN74LS195A 


Raytheon 

74LS257 


Raytheon 

74LS365 


Hitachi 

HD74LS54 


74LS196 

Fairchild 

74LS196 


Tl 

SN74LS257A 


Tl 

SN74LS365 


Motorola 

SN74LS54 



Motorola 

SN74LS196 

74LS258 

AMD 

SN74LS258 

74LS366 

Fairchild 

74LS366 


National 

OM74LS54 



National 

DM74LS196 


Fairchild 

74LS258 


Motorola 

SN74LS366 


NEC America 

fiPB74LS54 



Raytheon 

74LS196 


Motorola 

SN74LS258A 


National 

DM74LS366 


Raytheon 

74LS54 



Tl 

SN74LS196 


National 

DM74LS258 


NEC America 

^PB74LS366 


Tl 

SN74LS54 


74LS197 

Fairchild 

74LS197 


NEC America liPB74LS258 


Raytheon 

74LS366 

74LS55 

Fairchild 

74LS55 



Motorola 

SN74LS197 


Raytheon 

74LS258 


Tl 

SN74LS366 


Hitachi 

HD74LS55 



National 

DM74LS197 


Tl 

SN74LS258A 

74LS367 

Fairchild 

74LS367 


Motorola 

SN74LS55 



Raytheon 

74LS197 

74LS26 

Fairchild 

74LS26 


Hitachi 

HD74LS367 


National 

DM74LS55 



Tl 

SN74LS197 


Hitachi 

HD74LS26 


Motorola 

SN74LS367 


NEC America 

pPB74LS55 


74LS20 

Fairchild 

74LS20 


Motorola 

SN74LS26 


National 

DM74LS367 


Raytheon 

74LS55 



Hitachi 

HD74LS20 


National 

DM74LS26 


NEC America 

HPB74LS367 


Tl 

SN74LS55 



Motorola 

SN74LS20 


Raytheon 

74LS26 


Raytheon 

74LS367 

74LS670 

Fairchild 

74LS670 



National 

DM74LS20 


Tl 

SN74LS26 


Tl 

SN74LS367 


Motorola 

SN74LS670 



NEC America 

J1PB74LS20 

74LS260 

Fairchild 

74LS260 

74LS368 

Fairchild 

74LS368 


National 

DM74LS670 



Raytheon 

74LS20 

74LS261 

Raytheon 

74LS261 


Hitachi 

HD74LS368 


Raytheon 

74LS670 



Tl 

SN74LS20 


Tl 

SN74LS261 


Motorola 

SN74LS368 


Tl 

SN74LS670 


74LS21 

Fairchild 

74LS21 

74LS266 

Fairchild 

74LS266 


National 

DM74LS368 

74LS73 

Fairchild 

74LS73 



Hitachi 

HD74LS21 


Motorola 

SN74LS266 


NEC America 

(iPB74LS368 


Hitachi 

HD74LS73 



Motorola 

SN74LS21 


Raytheon 

74LS266 


Raytheon 

74LS368 


Motorola 

SN74LS73A 



National 

DM74LS21 


Tl 

SN74LS266 


Tl 

SN74LS368 


Nationa) 

OM74LS73 



NEC America 

/iPB74LS21 

74LS27 

Fairchild 

74LS27 

74LS37 

Fairchild 

74LS37 


Raytheon 

74LS73 



Raytheon 

74LS21 


Hitachi 

HD74LS27 


Hitachi 

HD74LS37 


Tl 

SN74LS73A 



Tl 

SN74LS21 


Motorola 

SN74LS27 


Motorola 

SN74LS37 

74LS74 

Fairchild 

74LS74 


74LS22 

Fairchild 

74LS22 


National 

DM74LS27 


National 

DM74LS37 


Hitachi 

HD74LS74A 



Hitachi 

HD74LS22 


NEC America )jiPB74LS27 


NEC America 

HPB74LS37 


Motorola 

SN74LS74A 



♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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SIgnetics (cont’d) 

74S09 

Fairchild 

Signetics 

74S09 

74S09 

74S174 

National 

Tl 

DM74S174 

SN74S174 

74S85 

Mitsubishi 

Tl 

M5S085 

SN74S85 



Tl 

SN74S09 

: 74S175 

AMD 

SN74S175 

74S86 

Fairchild 







74LS74 

National 

DM74LS74 

74S10 

Fairchild 

74S10 


Fairchild 

74S175 


Hitachi 

HD74S86 


NEC America iiPB74LS74 


Hitachi 

HD74S10 


Hitachi 

HD74S175 


National 

DM74S86 


Raytheon 

74LS74 


Mitsubishi 

M5S010 


Mitsubishi 

MSS 175 


Tl 

SN74S86 


Tl 

SN74LS74A 


National 

DM74S10 


National 

DM74S175 

74S89 

Fairchild 

74S289 

74LS75 

Motorola 

SN74LS75 


Tl 

SN74S10 


Tl 

SN74Si75 

MOO 

Fairchild 

7400 


National 

DM74LS75 

74S11 

Fairchild 

74S11 

74S181 

AMD 

SN74S181 


Hitachi 

HD7400 


Raytheon 

74LS75 


Hitachi 

HD74S1 1 


Fairchild 

93S141 


Mitsubishi 

M53200 


Tl 

SN74LS75 


Mitsubishi 

M5S01 1 

! 


93S41 


Motorola 

MC7400 

74LS76 

Fairchild 

74LS76 


National 

DM74S11 


Hitachi 

HD74S181 

j 

National 

DM7400 


Hitachi 

H074LS76 


Tl 

SN74SI1 


Mitsubishi 

M5S181 

1 

NEC America fjiPB7400 


Motorola 

SN74LS76A 

74S112 

Fairchild 

74S112 


Tl 

SN74S181 


Tl 

SN7400 


National 

DM74LS76 


Hitachi 

HD74S112 

74S182 

Fairchild 

93S42 


Toshiba 

TC7400 


Raytheon 

74LS76 


Mitsubishi 

M5S112 


Hitachi 

HD74S182 


TRW 

7400 


Tl 

SN74LS76 


Motorola 

SN74S112 


Mitsubishi 

M5S182 

7401 

Fairchild 

7401 

74LS78 

Fairchild 

74LS78 


National 

DM74S112 


National 

DM74S182 

! 

Hitachi 

HD7401 


Hitachi 

HD74LS78 


Tl 

SN74S112 


Tl 

SN74S182 


Mitsubishi 

M53201 


Motorola 

SN74LS78A 

74S113 

Fairchild 

74S113 

74S194 

AMD 

SN74S194 


Motorola 

MC7401 


National 

DM74LS78 


Hitachi 

H074S113 


Fairchild 

74S194 


National 

DM7401 


Raytheon 

74LS78 


Mitsubishi 

M5S113 


Tl 

SN74S194 


Tl 

SN7401 


Tl 

SN74LS78 


Motorola 

SN74S113 

74S195 

AMD 

SN74S195 


TRW 

7401 

74LS83 

Fairchild 

74LS83 


National 

DM74S113 


Fairchild 

93S00 

7402 

Fairchild 

7402 


Motorola 

SN74LS83A 


Tl 

SN74S113 

♦74S195 

Tl 

SN74S195 


Hitachi 

HD7402 


National 

DM74LS83 

74S114 

Fairchild 

74S114 

74S196 

Tl . 

SN74S196 


Mitsubishi 

M53202 



DM74LS83A 


Hitachi 

HD74S114 

74S197 

Tl 

SN74S197 


Motorola 

MC7402 


Raytheon 

74LS83 


Mitsubishi 

M5S114 

74S20 

Fairchild 

74S20 


National 

DM7402 


74LS83A 


National 

DM74S114 


nituChi 

KD74520 


NEC America 

pPB7402 


Tl 

SN74LS83A 


Tl 

SN74S114 


Mitsubishi 

M5S020 


Tl 

SN7402 

74LS85 

Fairchild 

74LS85 

74S133 

Fairchild 

74S133 


National 

DM74S20 


TRW 

7402 


Motorola 

SN74LS85 


Hitachi 

HD74S133 


Tl 

SN74S20 

7403 

Fairchild 

7403 


National 

DM74LS85 


Mitsubishi 

MSS 133 

74S200 

National 

DM74S200 


Hitachi 

HD7403 


Raytheon 

74LS85 


National 

DM74S133 


NEC Micro 

HPB22CI6 


Mitsubishi 

M53203 


Tl 

SN74LS85 


Tl 

SN74S133 


Tl 

SN74S200A 


Motorola 

MC7403 

74LS86 

Fairchild 

74LS86 

74S134 

Fairchild 

74S134 



SN74S201 


National 

DM7403 


Hitachi 

HD74LS86 


Hitachi 

HD74S134 

74S201 

MMI 

6531 


Tl 

SN7403 


Motorola 

SN74LS86 


National 

DM74S134 


Tl 

SN74S201 


TRW 

7403 


NEC America 

;iPB74LS86 


Tl 

SN74S134 

74S22 

Fairchild 

74S22 

7404 

Fairchild 

7404 


Raytheon 

74LS86 

74S135 

Fairchild 

74S135 


Hitachi 

HD74S22 


Hitachi 

HD7404 


Tl 

SN74LS86 


Hitachi 

HD74S135 


Mitsubishi 

M5S22 


Mitsubishi 

M53204 

74LS89 

Motorola 

SN74LS89 


National 

DM74S135 


National 

DM74S22 


Motorola 

MC7404 

74LS90 

Fairchild 

74LS90 


Tl 

SN74S135 


Tl 

SN74S22 


National 

DM7404 


Motorola 

SN74LS90 

74S138 

AMO 

SN74S13e 

74S251 

AMD 

SN74S251 


NEC America (aPB7404 


Raytheon 

74LS90 


Fairchild 

74S138 


Fairchild 

74S251 


Tl 

SN7404 


Tl 

SN74LS90 


Mitsubishi 

M5S138 


Hitachi 

HD74S261 


Toshiba 

TC7404 

74LS92 

Fairchild 

74LS92 


National 

DM74S138 


MitsubisN 

M5S251 


TRW 

7404 


Hitachi 

HD74LS92 


Tl 

SN74S138 


National 

DM74S251 

7406 

Fairchild 

7405 


Motorola 

SN74LS92 

74S139 

AMD 

SN74S139 


Tl 

SN74S251 


Hitachi 

HD7405 


Raytheon 

74LS92 


Fairchild 

74S139 

74S253 

AMD 

SN74S253 


Mitsubishi 

M53205 


Tl 

SN74LS92 


National 

DM74S139 1 


Fairchild 

74S253 


Motorola 

MC7405 

74LS93 

Fairchild 

74LS93 


Tl 

SN74S139 


National 

DM74S253 


National 

DM7405 


Motorola 

SN74LS93 

74S140 

Fairchild 

74S140 

74S257 

AMD 

SN74S257 


NEC Amenca pPB7405 


Raytheon 

74LS93 


Hitachi 

HD74S140 


Fairchild 

74S257 


Tl 

SN7405 


Tl 

SN74LS93 


National 

DM74S140 


Mitsubishi 

M5S257 


TRW 

7405 

74LS95B 

Fairchild 

74LS95 


Tl 

SN74S140 


National 

DM74S257 

7406 

Fairchild 

7406 


Hitachi 

HD74LS95B 

74S15 

Fairchild 

74S15 


Tl 

SN74S257 


Hitachi 

HD7406 


Motorola 

SN74LS95 


Hitachi 

HD74S15 

74S258 

AMD 

SN74S258 


Mitsubishi 

M53206 


Raytheon 

74LS95B 


Mitsubishi 

M5S015 


Fairchild 

748258 


Motorola 

MC7406 


Tl 

SN74LS95B 


National 

DM74S15 


Mitsubishi 

M5S2S8 


National 

DM7406 

74LS96 

Tl . 

SN74LS96 


Tl 

SN74S15 


Tl 

SN74S258 


Tl 

SN7406 

74SOO 

Fairchild 

74S00 

74S151 

AMD 

SN74S151 

74S280 

Fairchild 

74S280 


TRW 

7406 


Hitachi 

HD74S00 


Fairchild 

74S151 


National 

DM74S280 

7407 

Fairchild 

7407 


Mitsubishi 

M5SOOO 


Hitachi 

HD74S151 


Tl 

SN74S280 


Hitachi 

HD7407 


National 

OM74SOO 


Mitsubishi 

M5S151 

74S301 

Raytheon 

RC5330 


Mitsubishi 

M53207 


Tl 

SN74S00 


National 

DM74S151 


Tl 

SN74S300 


Motorola 

MC7407 

74S02 

Fairchild 

74S02 


Tl 

SN74S151 



SN74S301 1 


National 

DM7407 


National 

DM74S02 

74S153 

AMD 

SN74S153 

7aS.32 

Fairchild 

74S32 


Tl 

SN7407 


Tl 

SN74S32 


Fairchild 

74S153 

74S37 

Tl 

SN74S37 


TRW 

7407 

74S03 

Fairchild 

74S03 


Mitsubishi 

MSS 153 

74S40 

Fairchild 

74S40 

7408 

Fairchild 

7408 


Hitachi 

HD74S03 


National 

DM74S153 


Hitachi 

HD74S40 


Hitachi 

HD7408 


Mitsubishi 

M5S003 


Tl 

SN74S153 


Mitsubishi 

M5S040 


Mitsubishi 

M53208 


National 

DM74S03 

74S157 

AMD 

SN74S157 


National 

DM74S40 


Motorola 

MC7408 


Tl 

SN74S03 



74«1R7 


TJ 

SN74S40 


National 

DM7408 

74S04 

Fairchild 

74S04 


Mitsubishi 

MSS 157 

74S51 

Fairchild 

74S51 


Tl 

SN7408 


Hitachi 

HD74S04 


National 

DM74S157 


Mitsubishi 

M5S051 


Toshiba 

TC7408 


Mitsubishi 

M5S004 


Tl 

SN74S157 


National 

DM74S51 


TRW 

7408 


National 

DM74S04 

74S158 

AMD 

SN74S158 


Tl 

SN74S51 

7409 

Fairchild 

7409 


Tl 

SN74S04 


Fairchild 

74S158 

74S64 

Fairchild 

74S64 


Hitachi 

HD7409 

74S05 

Fairchild 

74S05 


Mitsubishi 

MSS 158 


Hitachi 

HD74S64 


Mitsubishi 

M53209 


Hitachi 

HD74S05 


National 

DM74S158 


National 

DM74S64 


Motorola 

MC7409 


Mitsubishi 

M5S005 


Tl 

SN74S158 


Tl 

SN74S64 


National 

DM7409 


National 

DM74S05 

74S174 

AMD 

SN74S174 

74S65 

Fairchild 

74S65 


Ti 

3N7409 


Tl 

SN74S05 


Fairchild 

74S174 


Hitachi 

Mn7a<?ni; 



7‘ZZ 

7'ZZZ 

r-a.,w.MU 

/HOUO 


Hitachi 

HD74S174 i 


National 

DM74S65 

7410 

Fairchild 

7410 


Tl 

SN74S08 


Mitsubishi 

MSS 174 


Tl 

SN74S65 


Hitachi 

HD7410 


♦ Discontinued 

Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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74145 . 

TRW 

74145 

74161 

Motorola 

MC74161 

74181 

Mitsubishi 

M53381 

CHgncuvs \wuiii u/ 


74147 

Hitachi 

HD74147 


National 

DM74161 


Motorola 

MC74181 





Mitsubishi 

M53347 


NEC America 

pPB74161 


National 

DM74181 

7410 

Mitsubishi 

M53210 


National 

DM74147 


Tl 

SN74161 


NEC America 

|nPB74181 


Motorola 

MC7410 


NEC America fiPB74147 


TRW 

74161 


Tl 

SN74181 


National 

DM7410 


Tl 

SN74147 

74162 

AMD 

SN74162 

74182 

AMD 

SN74182 


NEC America 

HPB7410 

74148 

Fairchild 

9318 


Fairchild 

74162 


Fairchild 

74182 


fl 

SN7410 


Hitachi 

HD74148 


Hitachi 

HD74162 


Mitsubishi 

M53382 



SN7427 


Mitsubishi 

M53348 


Mitsubishi 

M53362 


Motorola 

MC74182 


Toshiba 

TC7410 


National 

DM74148 


Motorola 

MC74162 


National 

DM74182 


TRW 

7410 


NEC America fiPB74148 


National 

DM74162 


NEC America 

pPB74182 

74100 

Motorola 

MC74100 


Tl 

SN74148 


Tl 

SN74162 

. 

Tl 

SN74182 


Tl 

SN74100 

74150 

Fairchild 

74150 


TRW 

74162 

74190 

Fairchild 

74190 

74107 

Fairchild 

74107 


Hitachi 

HD74150 

74163 

AMD 

SN74163 


Hitachi 

HD74190 


Hitachi 

HD74107 


Mitsubishi 

M53350 


Fairchild 

74163 


Mitsubishi 

M53390 


Mitsubishi 

M53307 


Motorola 

MC74150 


Hitachi 

HD74163 


Motorola 

MC74190 


Motorola 

MC74107 


National 

DM74150 


Mitsubishi 

M53363 


National 

DM74190 


National 

DM74107 


NEC America ^PB74150 


Motorola 

MC74163 


Tl 

SN74190 


NEC America 

)jiPB74107 


Tl 

SN74150 


National 

DM74163 

74191 

Fairchild 

74191 


Tl 

SN74107 


TRW 

74150 


Tl 

SN74163 


Hitachi 

HD74191 

74109 

Fairchild 

9024 

74151 

Fairchild 

74151 


TRW 

74163 


Mitsubishi 

M53391 


National 

DM74109 


Hitachi 

HD74151 

74164 

AMD 

74164 


Motorola 

MC74191 


Tl 

SN74109 


Mitsubishi 

M53351 


Fairchild 

74164 


National 

DM74191 

7411 

Fairchild 

7411 


Motorola 

MC74151 


Hitachi 

HD74164 


Tl 

SN74191 


Hitachi 

HD741 1 


National 

DM74151 


Mitsubishi 

M53364 

74192 

AMD 

SN74192 


National 

DM741 1 


NEC America 

pPB74151 


National 

DM74164 


Fairchild 

74t92 

74116 

Fairchild 

74116 


Tl 

SN74151 


NEC America 

^PB74164 


Mitsubishi 

M53392 


Tl 

SN74116 


TRW 

74151 


Tl 

SN74164 


Motorola 

MC74192 

7412 

Fairchild 

7412 

74153 

Fairchild 

74153 

74165 

Fairchild 

74165 


National 

DM74192 


Hitachi 

HD7412 


Mitsubishi 

M5335'3 


Mitsubishi 

M53365 


NEC America 

pPB74192 


Tl 

SN7412 


Motorola 

MC74153 


Motorola 

MC74165 


Tl 

SN74192 


TRW 

7412 


National 

DM74153 


National 

DM74165 

74193 

AMD 

SN74193 

74121 

Fairchild 

74121 


NEC Arrterica 

pPB74153 


Tl 

SN74165 


Farchild 

74193 


Hitachi 

HD74121 


Tl 

SN74153 

74166 

Fairchild 

74166 


Mitsubishi 

M53393 


Mitsubishi 

M53321 


TRW 

74153 


Hitachi 

HD74166 


Motorola 

MC74193 


Motorola 

MC74121 

74154 

AMD 

SN74154 


Mitsubishi 

M53366 


National 

DM74193 


National 

DM74t21 


Fairchild 

74154 


National 

DM74166 


NEC America 

|iiPB74193 


Tl 

SN74121 


Mitsubishi 

M53354 


Tl 

SN74166 


Tl 

SN74193 


TRW 

74121 


Motorola 

MC74154 

7417 

Fairchild 

7417 

74194 

AMD 

SN74194 

*74122 

Fairchild 

74122 


National 

DM74154 


Hitachi 

HD7417 


Fairchild 

74194 


Mitsubishi 

M53322 


NEC America pPB74154 


Mitsubishi 

M53217 


Hitachi 

HD74194 


Motorola 

MC74122 


Tl 

SN74154 


Motorola 

MC7417 


Motorola 

MC74194 


Tl 

SN74122 


TRW 

74154 


National 

DM7417 


National 

DM74194 

74123 

AMD 

SN74123 

74155 

Fairchild 

74155 


Tl 

SN7417 


Tl 

SN74194 


Fairchild 

74123 


Mitsubishi 

M53355 


TRW 

7417 ■ 

74195. 

AMD 

SN74195 


Mitsubishi 

M53323 


Motorola 

MC74155 , 

74170 

Fairchild 

74170 


Fairchild 

74195 


Motorola 

MC74123 


National 

DM74155 


Mitsubishi 

M53370 


Motorola 

MC74195 


National 

DM74123 


NEC America )uiPB74155 


Nattonal 

DM74170 


National 

DM74195 


NEC America 

;iPB74123 


Tl 

SN74155 


NEC America 

HPB74170 


NEC America 

/1PB74195 


Tl 

SN74123 


TRW 

74155 


Tl 

SN74170 


Tl 

SN74195 


TRW 

74123 

74156 

Fairchild 

74156 

74172 

Tl 

SN74172 

74196 

Fairchild 

74196 

74125 

Fairchild 

74125 


Hitachi 

HD74156 

74174 

AMD 

SN74174 


Motorola 

MC74196 


Hitachi 

HD74125 


Mitsubishi 

M53356 


Fairchild 

74174 


National 

DM74196 


Mitsubishi 

M53325 


Motorola 

MC74156 


Hitachi 

HD74174 


Tl 

SN74196 


National 

DM74125 


National 

DM74156 


Mitsubishi 

M53374 

74197 

Fairchild 

74197 


Tl 

SN74125 


NEC America pPB74156 


Motorola 

MC74174 


Motorola 

MC74197 

74126 

Fairchild 

74126 


Tl 

SN74156 


National 

DM74174 


National 

DM74197 


Hitachi 

HD74126 


TRW 

74156 


Tl 

SN74174 


Tl 

SN74197 


Mitsubishi 

M53326 

74157 

AMD 

SN74157 

74175 

AMD 

SN74175 

74198 

Fairchild 

74198 


National 

DM74126 


Fairchild 

74157 


Fairchild 

74175 


Hitachi 

HD74198 


Tl 

SN74126 


Hitachi 

HD74157 


Hitachi 

HD74175 


Mitsubishi 

M53398 

74128 

Tl 

SN74128 


Mitsubishi 

M53357 


Mitsubishi 

M53375 


Natkmal 

DM74198 

7413 

Fairchild 

7413 


Motorola 

MC74157 


Motorola 

MC74175 


NEC America 

pPB74198 


Mitsubishi 

M53213 


National 

DM74157 


National 

DM74175 


Tl 

SN74198 


Motorola 

MC7413 


NEC America pPB741 57 


NEC America 

pPB74175 

74199 

Fairchild 

74199 


National 

DM7413 


Tl 

SN74157 


Tl 

SN74175 


Mitsubishi 

M53399 


NEC America 

tiPB7413 

74158 

Mitsubishi 

M53358 

74176 

Fairchild 

74176 


National 

DM74199 


Tl 

SN7413 

7416 

Fairchild 

7416 


Mitsubishi 

M53376 


Tl 

SN74199 


TRW 

7413 


Hitachi 

HD7416 


Motorola 

MC74176 

7420 

Fairchild 

7420 

74132 

Fairchild 

74132 


Mitsubishi 

M53216 


National 

DM74176 


Hitachi 

HD7420 


Hitachi 

HD74132 


Motorola 

MC7416 


Tl 

SN74176 


Mitsubishi 

M53220 


Mitsubishi 

M53332 


National 

DM7416 

74177 

Fairchild 

74177 


Motorola 

MC7420 


Motorola 

MC74132 


Tl 

SN7416 


Mitsubishi 

M53377 


National 

DM7420 


National 

DM74132 


TRW 

7416 


Motorola 

MC74177 


NEC America 

pPB7420 


Tl 

SN74132 

74160 

AMD 

SN74160 


National 

DM74177 


Tl 

SN7420 

7414 

Fairchild 

7414 


Fairchild _ 

74160 


Tl 

SN74177 


Toshiba 

TC7420 


Hitachi 

HD7414 


Hitachi 

HD74160 

74180 

Fairchild 

74180 


TRW 

7420 


Mitsubishi 

M53214 


Mitsubishi 

M53360 


Hitachi 

HD74180 

74200 

Raytheon 

RC5340 


Motorola 

MC7414 


Motorola 

MC74160 


Mitsubishi 

M53380 

7421 

Fairchild 

7421 


National 

DM7414 


National 

DM74160 


Motorola 

MC74180 

74221 

Tl 

SN74221 


Tl 

SN7414 


Tl 

SN74160 


National 

DM74180 

7426 

Fairchild 

7426 

74145 

Fairchild 

74145 


TRW 

74160 


NEC America 

pPB74180 


HitacW 

HD7426 


Mitsubishi 

M53345 

74161 

AMD 

SN74161 


Tl 

SN74180 


Motorola 

MC7426 


Motorola 

MC74145 


Fairchild 

74161 


TRW 

74180 


National 

DM7426 


National 

DM74145 


Hitachi 

HD74161 

74181 

AMD 

SN74181 


Tl 

SN7426 


Tl 

SN74145 


Mitsubishi 

M53361 


Fairchild 

74181 


TRW 

7426 


♦ Discontinued 
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Device 
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IC Master 
Device Page 

Manufacturer 
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IC Master 
Device Page 

Manufacturer 
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1 SMirce 

IC Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
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IC Master 
Device Page 

1 Sianetics 


7448 

Fairchild 

7448 

7477 

Fairchild 

7477 

75107 

Tl 

SN75107 






Mitsubishi 

M53248 


Motorola 

MC7477 

75108 

AMD 

SN75108 






Motorola 

MC7448 


Tl 

SN7477 


National 

DS75108 


7427 

Fairchild 

7427 


National 

DM7448 

7480 

Fairchild 

7480 


Raylheon 

RC75108 



Hitachi 

HD7427 


Tl 

SN7448 


Mitsubishi 

M53280 


Tl 

SN75108 



Mitsubishi 

M53227 

7450 

Fairchild 

7450 


Motorola 

MC7480 

7520 

AMD 

SN7520 



Motorola 

MC7427 


Hitachi 

HD7450 


NEC America 

pPB7480 


Motorola 

MC7520 



National 

DM7427 


Mitsubishi 

M53250 


Tl 

SN7480 


National 

DS7520 


/4279 

Fairchild 

74279 


Motorola 

MC7450 

7483 

Fairchild 

7483 


Silicon G 

SG7520 



Tl 

SN74279 


National 

DM7450 


Mitsubishi 

M53283 


Tl 

SN7520 


7428 

Tl 

SN7428 


NEC America 

pPB7450 


Motorola 

MC7483 

♦7521 

Motorola 

MC7521 


74298 

Fairchild 

74298 


Tl 

SN7450 


National 

DM7483 


Silicon G 

SG7521 



Motorola 

MC74298 


TRW 

7450 


Tl 

SN7483 


Tl 

SN7520 



Tl 

SN74298 

7451 

Fairchild 

7451 

7485 

Fairchild 

7485 

7522 

Motorola 

MC7522 


7430 

Fairchild 

7430 


Hitachi 

HD7451 


Hitachi 

HD7485 


National 

DS7522 



Hitachi 

HD7430 


Motorola 

MC7451 


Mitsubishi 

M53285 


Silicon G 

SG7522 



Mitsubishi 

M53230 


National 

DM7451 


Motorola 

MC7485 


Tl 

SN7522 



Motorola 

MC7430 


NEC America 

/iP87451 


National 

DM7485 

♦7523 

Motorola 

MC7523 



National 

DM7430 


Tl 

SN7451 


NEC America ^^87485 


Silicon G 

SG7523 



NEC America 

pPB7430 


TRW 

7451 


Tl 

SN7485 


Tl 

SN7522 



Tl 

SN7430 

7453 

Fairchild 

7453 


TRW 

7485 

75232 

Tl 

SN75232 



TRW 

7430 


Hitachi 

HD7453 

7486 

Fairchild 

7486 

75234 

Tl 

SN75234 


7432 

Fairchild 

7432 


Mitsubishi 

M53253 


Hitachi 

HD7486 

7524 

AMD 

SN7524 



Hitachi 

HD7432 


Motorola 

MC7453 


Mitsubishi 

M53286 


Fairchild 

75S24 



National 

DM7432 


National 

DM7453 


Motorola 

MC7486 


Motorola 

MC7524 



Tl 

SN7432 


NEC America 

pPB7453 


National 

DM7486 


National 

DS7524 


7433 

Tl 

SN7433 


Tl 

SN7453 


A.fT>6r!C8 

^PB7485 


Silicon G 

SG7524 


7137 

raifCtliru 

743? 


TRW 

7453 


Tl 

SN7486 


Tl 

SN7524 



Mitsubishi 

M53237 

7454 

Fairchild 

7454 


TRW 

7486 

♦7525 

AMD 

SN7525 



Motorola 

MC7437 


Hitachi 

HD2514 

7488 

Tl 

SN7488A 


Motorola 

MC7525 



National 

DM7437 


Motorola 

MC7454 

7489 

Hitachi 

HD7489 



SN7525 



NEC America 

MPB7437 


National 

DM7454 


Tl 

SN7489 


Silicon G 

SG7525 



Tl 

SN7437 


NEC America 

mPB7454 

7490 

Fairchild 

7490 


Tl 

SN7524 



TRW 

7437 


Tl 

SN7454 


Hitachi 

HD7490 

7528 

Tl 

SN7528 


7438 

Fairchild 

7438 


TRW 

7454 


Mitsubishi 

M53290 

75324 

Tl 

SN75324 



Mitsubishi 

M53238 

7460 

Fairchild 

7460 


Motorola 

MC7490 

75325 

Tl 

SN75325 



Motorola 

MC7438 


Hitachi 

HD7460 


National 

OM7490 

75361 

Tl 

SN75361 



National 

DM7438 


Mitsubishi 

M53260 


Tl 

SN7490 

75450 

Fairchild 

75450 



NEC America 

)nPB7438 


Motorola 

MC7460 



SN7490A 


National 

DS75450 

% 


Tl 

SN7438 


National 

DM7460 


TRW 

7490 


Raytheon 

RC75450 



TRW 

7438 


NEC America 

P.PB7460 

7491 

Fairchild 

7491 


Silicon G 

SG75450 


7439 

Fairchild 

7439 


Tl 

SN7460 


Hitachi 

HD7491 


Tl 

SN75450 


7440 

Fairchild 

7440 


TRW 

7460 


Mitsubishi 

M53291 

75451 

Feiirchild 

75451 



Hitachi 

HD7440 

7470 

Fairchild 

7470 


Motorola 

MC7491 


National 

DS75451 



Mitsubishi 

M53240 


Hitachi 

HD7470 


Natkmal 

DM7491 


Raytheon 

RC75451 



Motorola 

MC7440 


Mitsubishi 

M53270 


NEC America uPB7491 


Silicon G 

SG75451 



National 

DM7440 


Motorola 

MC7470 


Tl 

SN7491 


Tl 

SN75451 



NEC America 

pPB7440 


National 

D.VI7470 



SN7491A 

75452 

Tl 

SN75452 



Tl 

SN7440 


Tl 

SN7470 

7492 

Fairchild 

7492 

75453 

Tl 

SN75453 



TRW 

7440 

7472 

Fairchild 

7472 


Hitachi 

HD7492 

75454 

Tl 

SN76454 


♦7441 


HD7441 


Hitachi 

HD7472 


MitsiriJishi 

M53292 

7550 

Hitachi 

HD2506 



Tl 

SN74141 


Mitsubishi 

M53272 


Motorola 

MC7492 

8080A 

National 

8080A 


7442 

Fairchild 

7442 


Motorola 

MC7472 


National 

DM7492 

82S10 

AMI 

S401S 

1203 


Hitachi 

HD7442 


National 

DM7472 


Tl 

SN7492 

82S123 

Intersil 

IM5610 



Mitsubishi 

M53242 


Tl 

SN7472 



SN7492A 

93425 

AMI 

84025 

1203 


Motorola 

MC7442 


TRW 

7472 


TRW 

7492 






National 

DM7442 

7473 

Fairchild 

7473 

7493 

Fairchild 

7493 





NEC America 

HPB7442 


Hitachi 

HD7473 


Hitachi 

HD7493 

wlllvUli VitrllUICll 




Tl 

SN7442 


Mitsubishi 

M53273 


Mitsubishi 

M53293 





7443 

Fairchild 

7443 


Motorola 

MC7473 


Motorola 

MC7493 

SGI 01 

AMD 

LM101 



Hitachi 

HD7443 


National 

DM7473 


National 

DM7493 


Intersil 

LM101 



Mitsubishi 

M53243 


NEC America 

pPB7473 


Tl 

SN7493 


Motorola 

LM101 



Motorola 

MC7443 


Tl. 

SN7473 



SN7493A 


National 

LM101 

1035 


Tl 

SN7443 

7474 

Fairchild 

7474 


TRW 

7493 


RCA 

CA101 



Fairchild 

7444 


Hitachi 

HD7474 

7494 

Fairchild 

7494 



CA748 



Hitachi 

HD7444 


Mitsubishi 

M53274 


Hitachi 

HD7494 


Signetics 

LM101 



Mitsubishi 

M53244 


Motorola 

MC7474 


Tl 

SN7494 


Tl 

LM101 



Motorola 

MC7444 


National 

DM7474 

7495 

Fairchild 

7495 

SGI 02 

Motorola 

LM110 



XJ 

SN/444 


NEC America 

/iPB7474 


Hitachi 

HD7495 

SGI 04 

Motorola 

LM104 


7445 

Fairchild 

7445 


Tl 

SN7474 


Mitsubishi 

M53295 


Tl 

LM104 



Mitsubishi 

M53245 


TRW 

7474 


Motorola 

MC7495 

SG105 

AMD 

LM105 



Motorola 

MC7445 

7475 

Fairchild 

7475 


National 

DM7495 


Intersil 

LM105 



National 

DM7445 


Hitachi 

HD7475 


Tl 

SN7495 


Motorola 

LM105 



NEC America 

mPB7445 


Mitsubishi 

M53275 



3N‘7495A 


National 

LM105 



1 1 

SN7445 


Motorola 

MC7475 

7496 

Fairchild 

7496 


Raytheon 

LM105 



TRW 

7445 


National 

DM7475 


Hitachi 

HD7496 


Tl 

LM105 


7446 

Fairchild 

7446 


Tl 

SN7475 


Mitsubishi 

M53296 

SGI 07 

AMD 

LM107 



Motorola 

MC7446 


TRW 

7475 


Motorola 

MC7496 


Intersil 

LM107 



National 

DM7446 

7476 

Fairchild 

7476 


National 

DM7496 


Motorola 

LM107 



Tl 

SN7446 


Hitachi 

HD7476 


Tl 

SN7496 


National 

LM107 


7447 

Fairchild 

7447 


Mitsubishi 

M53276 


TRW 

7496 


Raytheon 

LM107 



Mitsubishi 

M53247 


Motorola 

MC7476 

75S107 

Tl 

SN75S107 


RCA 

CA107 



Motorola 

MC7447 


National 

DM7476 

75S108 

Tl 

SN75S108 


Signetics 

LM107 



National 

DM7447 


NEC America 

pPB7476 

75107 

AMD 

.t; 5175107 



. .!#• lii/ 



MCr 

'7 


1 i 

!SN7476 


National 

DS75107 

SGI 08 

AMD 

LM108 



Tl 

SN7447 


TRW 

7476 


Raytheon 

RC75107 


Intersil 

LM108 



♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

I Replacement 

IC Master 

Manufacturer 

iRepiscement 

IC Matter 

Device 

Isource 

Device 

Page 

Device 

ISource 

Device 

Page 

Device 

ISource 

Device 

Page 

Device 

isource 

Device Page 

Silicon General (cont’d) 

SG2002 

Exar 

Fairchild 

XR2202 

9666 

931 

SG305 

SG3058 

Tl 

RCA 

LM305 

CA3058 


SG556 

Motorola 

MC3456 

MC3556 






SGS 

L202 


SG3059 

RCA 

CA3059 



Signetics 

NE556 

SG108 

Motorola 

LM108 



Signetics 

NE5502 


SG307 

AMD 

LM307 




SE556 


National 

UM108 

1035 



ULN2002 



Motorola 

LM307 


SG710 

Motorola 

MCI 710 


Raytheon 

LM108 



Sprague 

ULN-2002 



National 

LM307 



National 

LM710 


RCA 

CA108 



Tl 

ULN2002 



Raytheon 

LM307 



Raytheon 

RC710 


Signetics 

LM108 


SG2003 

Exar 

XR2203 

931 


RCA 

CA307 




RM710 

SG109 

Motorola 

LM109 



Fairchild 

9667 



Signetics 

LM307 



Signetics 

pA710 


National 

LM109 



SGS 

L203 



Tl 

LM307 



Tl 

fiA710 


Raytheon 

LM109 



Signetics 

NE5503 


SG3079 

RCA 

CA3079 


SG711 

Motorola 

MCI 711 


Signetics 

LM109 




ULN2003 


SG308 

AMD 

LM308 



National 

LM711 


Tl 

LM109 



Sprague 

ULN-2003 



Motorola 

LM308 



Raytheon' 

RC711 

SG110 

AMD 

LM110 



Tl 

ULN2003 



National 

LM308 




RM711 


Intersil 

LM110 


SG201 

AMD 

LM201 



Raytheon 

LM308 



Signetics 

pA711 


Motorola 

LM110 



Intersil 

LM201 



RCA 

CA308 



Tl 

mA711 


National 

LM110 



Motorola 

LM201 



Signetics 

LM308 


SG723 

AMD 

723 

SG1 11 

AMD 

LM111 



National 

LM201 


SG3081 

RCA 

CA3081 



Intersil 

723 


Intersil 

LM111 



RCA 

CA201 



Signetics 

CA3081 



Motorola 

MCI 723 


Motorola 

LM111 



Signetics 

LM201 


SG3082 

RCA 

CA3082 



National 

LM723 


National 

LM111 



Tl 

LM201 



Signetics 

CA3082 



Raytheon 

RC723 


Raytheon 

LM1 1 1 


SG202 

Motorola 

LM210 


SG3083 

RCA 

CA3083 




aM723 


RCA 

CA111 


SG204 

Motorola 

LM204 



Signetics 

CA3083 



RCA 

CA723 


Tl 

LMItl 


SG205 

AMD 

LM205 


SG3086 

Motorola 

MC3386 



Signetics 

/tA723 

SGI 24 

Motorola 

LM124 



Intersil 

LM205 


SG309 

Motorola 

LM309 



Tl 

fiA723 


Signetics 

LM124 



Motorola 

LM205 



National 

LM309 


SG733 

AMD 

733 

SGI 39 

Motorola 

MLM139 



National 

LM205 



Raytheon 

LM309 



Motorola 

MCI 733 


Signetics 

LM139 



Raytheon 

LM205 



Signetics 

LM309 



Raytheon 

RC733 

SG139A 

PMI 

CMP-04 


SG207 

AMD 

LM207 



Tl 

LM309 




RM733 



PM 139 A 



Intersil 

LM207 


SG310 

Motorola 

LM310 



Signetics 

]liA733 

SGI 403 

Motorola 

MCI 403 



Motorola 

LM207 



National 

LM310 



Tl 

pA733 

SGI 436 

Motorola 

MCI 436 



National 

LM207 


SG311 

AMD 

LM311 


SG741 

AMD 

741 

SGI 456 

Motorola 

MCI 456 



Raytheon 

LM207 



Motorola 

LM311 



Motorola 

MCI 741 


Signetics 

MCI 456 



RCA 

CA207 



National 

LM311 



National 

LM741 1035 


Tl 

MC1456 



Signetics 

LM207 



Raytheon 

LM311 



PMI 

SSS741 

SGI 458 

Exar 

XR1458 



Tl 

LM207 



RCA 

CA311 



Raytheon 

RC741 


Harris 

HA-265S 

986 

SG208 

AMD 

LM208 



Signetics 

LM311 




RM741 


Motorola 

MCI 458 



Intersil 

LM208 



Tl 

LM311 



RCA 

CA741 


PMI 

SSS1458 



Motorola 

LM208 


SG3183 

Signetics 

CA3183 



Signetics 

jiA741 


Raytheon 

RC1458 



National 

LM208 


SG324 

Motorola 

LM324 



Tl 

fiA741 


RCA 

CA1458 



Raytheon 

LM208 



RCA 

CA324 


SG747, 

AMD 

747 


Signetics 

MCI 458 



RCA 

CA208 



Signetics 

LM324 



Motorola 

MCI 747 


Tl 

MCI 458 



Signetics 

LM208 


SG339 

Motorola 

LM339 



National 

LM747 

SGI 468 

Motorola 

MCI 468 


SG209 

Motorola 

LM209 



RCA 

CA339 



PMI 

SSS747 

SGI 488 

AMD 

MCI 488 



National 

LM209 



Signetics 

LM339 



Raytheon 

RC747 


Exar 

XR1488 



Signetics 

LM209 


SG339A 

PMI 

CMP-04 




RM747 


National 

DS1488 



Tl 

SG209 




PM339A 



RCA 

CA747 


Raytheon 

RC1488 


SG210 

AMD 

LM210 


SG340-12 

Motorola 

MC7812 



Signetics 

mA747 


Signetics 

MCI 488 



Intersil 

LM210 



Signetics 

HA7812 



Tl 

HA747 

SGI 489 

AMD 

MCI 489 



Motorola 

LM210 


SG340-15 

Motorola 

MC7815 


SG748 

AMD 

748 


Exar 

XR1489 



National 

LM210 



Signetics 

HA7815 



Motorola 

MC1748 


National 

DS1489 


SG211 

AMD 

LM211 


SG340-18 

Motorola 

MC7818 



Raytheon 

RC748 


Raytheon 

RC1489. 



Intersil 

LM211 



Signetics 

nA7818 




RM748 


Signetics 

MC1489 



Motorola 

LM211 


SG340-24 

Motorola 

MC7824 



RCA 

CA748 

SG1489A 

Exar 

XR1483 



National 

LM211 



Signetics 

jiA7824 



Signetics 

mA748 


Signetics 

MC1489A 



Raytheon 

LM211 


SG340-5 

Motorola 

MC7805 



Tl 

>iA748 

SGI 495 

Motorola 

MCI 495 



RCA 

CA211 



Signetics 

HA7805 


SG7520 

National 

DS7520 

SGI 496 

Motorola 

MC1496 



Signetics 

LM211 


SG340-6 

Motorola 

MC7806 



Signetics 

7520 


Signetics 

MCI 496 



Tl 

LM211 



Signetics 

pA7806 



Ti 

SN7520 

SGI 501 A 

Motorola 

MCI 568 


♦SG2206 

Exar 

XR2206 

924 

SG340-8 

Motorola 

MC7808 


SG7522 

Motoroia 

MC7522 

SGI 524 

Exar 

XR1524 

930 

SG224 

Motorola 

LM224 



Signetics 

(liA7808 



National 

DS7522 


Signetics 

SGI 524 



Signetics 

LM224 


SG3501 

Raytheon 

RC555 



Signetics 

7522 


Tl 

SGI 524 


SG239 

RCA 

CA239 




RM555 



Tl 

SN7522 

SGI 536 

Motorola 

MCI 536 



Signetics 

LM239 



RCA 

CA555 


SG7523 

Motorola 

MC7523 

SGI 543 

Exar 

XR1543 


SG239A 

PMI 

CMP-04 


SG3501A 

Motorola 

MCI 468 


SG7524 

Motorola 

MC7524 

SGI 556 

Motorola 

MCI 556 




PM239A 


SG3524 

Exar 

XR3524 

930 


National 

DS7524 


Tl 

MCI 556 


SG2501A 

Motorola 

MCI 468 



Signetics 

SG3524 



Signetics 

SN7524 

SGI 558 

Exar 

XR1558 


SG2524 

Exar 

XR2524 

930 


Tl 

SG3524 


SG7525 

Motorola 

MC7525 


Harris 

HA-2650 

986 


Signetics 

SG2524 


SG3543 

Exar 

XR3543 


SG7528 

Motorola 

MC7528 


Motorola 

MCI 558 



Tl 

SG2524 


SG3821 

Sprague 

ULS-2045 



Tl 

SN7528 


PMI 

SSS1558 


SG2543 

Exar 

XR2543 


SG3851 

Signetics 

NE5501 


SG7529 

Motorola 

MC7529 


Raytheon 

RM1558 


SG301 

AMD 

LM301 


SG3852 

Signetics 

NE5502 


SG7805 

Motorola 

MC7805 


RCA 

CA1558 



Motorola 

LM301 


SG3853 

Signetics 

NE5503 


SG7806 

Motorola 

MC7806 


Signetics 

MCI 558 



National 

LM301 


SG3886 

Sprague 

ULN-2086 


SG7808 

Motorola 

MC7808 


Tl 

MCI 558 



Raytheon 

LM301 


SG4250 

National 

LM4250 


SG7812 

Motorola 

MC7812 

SG1595 

Motorola 

MCI 595 



RCA 

CA301 


SG4501 

Motorola 

MC1468 


SG7815 

Motorola 

MC7815 

SGI 596 

Motorola 

MCI 596 



Signetics 

LM301 


SG555 

Cherry 

CS555 


SG7818 

Motorola 

MC7818 


Signetics 

MCI 496 



Tl 

LM301 



Exar 

XR555 


SG7824 

Motorola 

MC7824 

♦SG1741S 

Motorola 

SGI 741 S 

931 

SG302 

Motorola 

LM310 



Motorola 

MC1455 


♦SN7524 

Tl 

SN7524 
















Fairchild 

9665 



Raytheon 

LM304 



RCA 

CA555 


Siliconix 




SGS 

L201 



Tl 

LM304 



Signetics 

NE555 





Signetics 

NE5501 


SG305 

AMD- 

LM305 




SE555 







ULN2001 



Motorola 

LM305 



Tl 

NE555 


DF320 




Sprague 

ULN-2001 



National 

LM305 




SE555 


DF321 




Tl 

ULN2001 



Raytheon 

LM305 


SG556 

Exar 

XR556 


DF322 


EBIH 


♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
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1C MASTER 
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Manufacturer 
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Siliconiy fcont’d) 



SCL4000 

Solitron 

CM4000 

SCL4013 

NEC America jaPDAOl 3 


SCL4022 

RCA 

CD4022 






Tl 

TP4000 


RCA 

CD4013 



SGS 

HBF4022 





SCL4001 

Fairchild 

F4001 


SGS 

HBF4013 



Solitron 

CM4022 

DF331 

Nitron 

NC331 



Mitel 

SIL4001 


Solitron 

CM4013 



Tl 

TP4022 

DF332 

Nitron 

NC332 




SIL4901 


Tl 

TP4013 



Toshiba 

TC4022 

DF341 

Nitron 

NC341 



Motorola 

MCI 4001 


Toshiba 

TC4013 


SCL4023 

Fairchild 

F4023 

DF342 

Nitron 

NC342 



National 

CD4001 

SCL4014 

Fairchild 

F4014 



Mitel 

SIL4023 

DG126 

Intersil 

DG126 



NEC AfDenca 

pPD4001 


Mitel 

SIL4014 




SIL4923 


National 

AH0126 



RCA 

CD4001 


Motorola 

MC14014 



Motorola 

MCI 4023 

DG129 

Intersil 

DG129 



SGS 

HBF4001 


National 

CD4014 



National 

CD4023 


National 

AH0129 



Solitron 

CM4001 


NEC America 

pPD4014 



NEC America p,PD4023 

DG133 

Intersil 

DG133 



Tl 

TP4001 


RCA 

CD4014 



RCA 

CD4023 


National 

AH0133 

1076 


T oshiba 

TC4001 


SGS 

HBF4014 



SGS 

HBF4023 

DG134 

Intersil 

DG134 


SCL4002 

Fairchild 

F4002 


Solitron 

CM4014 



Solitron 

CM4023 


National 

AH0134 

1076 


Mitel 

SIL4002 


Tl 

TP4014 



Tl 

TP4023 

DG139 

Intersil 

DG139 



Mdtorola 

MCI 4002 


Toshiba 

TC4014 



Toshiba 

TC4023 


National 

AH0139 



National 

CD4002 

SCL4015 

Fairchild 

F4015 


SCL4024 

Fairchild 

F4024 

DG140 

Intersil 

DG140 



NECAiTiSoca mPD4002 


Mitel 

SIL4015 



Mitel 

SIL4024 


National 

AH0140 



RCA 

CD4002 

) 

Motorola 

MCI 401 5 



Motorola 

MCI 4024 

DG142 

Intersil 

DG142 



SGS 

HBF4002 


National 

CD4015 



National 

CD4024 


National 

AH0142 



Solitron 

CM4002 


NEC America 

|uPD4015 



NEC America pPD4024 

DG143 

Intersil 

DG143 



Tl 

TP4002 


RCA 

CD4015 



RCA 

CD4024 


National 

AH0143 



Toshiba 

TC4002 


SGS 

HBF4015 



SGS 

HBF4024 

DG144 

Intersil 

DG1 44 


SCL4006 

Fairchild 

F4006 


Solitron 

CM4015 



Solitron 

CM4024 


National 

AH0144 



Motorola 

MCI 4006 


Tl 

TP4015 



Tl 

TP4024 

DG145 

Intersil 

DG145 



National 

CD4006 


Toshiba 

TC4015 



Toshiba 

TC4024 

1 

National 

AH0145 



NEC America 

UPD4006 

9CL^01^ 

AD 

AD75ie 


3o(-4025 

Fairchild 

F4026 


Intersil 

DG146 

1 


RCA 

CD4006 


Fairchild 

F4016 



Mitel 

SIL4025 


National 

AH0146 



Solitron 

CM4006 


Micro Power 

MPS7516 




SIL4925 

DG151 

National 

AH0151 

1076 

SCL4007 

Fairchild 

F4007 


Mitel 

SIL4016 



Motorola 

MCI 4025 

DG153 

Intersil 

DG153 



Mitel 

SiL4007 ' 


Motofola 

MC14016 



Naiidrtal 

CD4025 


National 

AH0153 



Motorola 

MCI 4007 


National 

CD4016 

1076 


NEC America U.PD4025 

DG154 

Intersil 

DG154 



National 

CD4007 


RCA 

CD4016 



RCA 

CD4025 


National 

AM0154 

I 


RCA 

CD4007 1 



CD4066 



SGS 

HBF4025 

DG163 

Intersil 

DG163 



SGS 

HBF4007 


Solitron 

CM4016 



Solitron 

CM4025 


National 

AM0163 



Solitron 

CM4007 


Tl 

TP4016 



Tl 

TP4025 

DG164 

Intersil 

DG164 



Tl 

TP4007 

SCL4017 

Fairchild 

F4017 



Toshiba 

TC4025 


National 

AM0 164 



Toshiba 

TC4007 


Mitel . 

SIU017 


SCL4026 

RCA 

CD4026 

DG180 

Intersil 

DG180 


SCL4008 

Fairchild 

F4008 


Motorola 

MCI 401 7 



Solitron 

CM4026 

DG181 

Intersil 

DG181 



Motorola 

MCI 4008 


National 

CD4017 


SCL4027 

Fairchild 

F4027 


Siliconix 

DG381 

825 


National 

C04008 


NEC America 

fiPD4017 



■ Mitel 

SIL4027 

DG182 

Intersil 

DG182 



RCA 

CD4008 


RCA 

CD4017 



Motorola 

MC 14027 


Tl 

TL182 



SGS 

HBF4008 


SGS 

HBP14017 



National 

CD4027 

DG183 

Intersil 

DG183 



Solitron 

CM4008 


Solitron 

CM4017 



NEC America 

pPD4027 

DG184 

Intersil 

DG184 



Tl 

TP4008 


Tl 

TP4017 



RCA 

CD4027 


Siliconix 

OG384 

825 


Toshiba 

TC4008 


Toshiba 

TC4017 



SGS 

HBF4027 

DG185 

Intersil 

DG185 


SCL4009 

Mitel 

SIL4009 

SCL4018 

Fairchild 

F4018 



Solitron 

CM4027 


Tl 

TL185 



National 

CD4009 


Mitel 

SIL4018 



Tl 

TP4027 

DG186 

Intersil 

DG186 



RCA 

CD4009 


National 

CD4018 



Toshiba 

TC4027 

DG187 

Intersil 

DG187 



SGS 

HBF4009 


RGA 

CD4018 


SCL4028 

Fatrcrvid 

F4028 


Stticonix 

OGK7 

825 


Solitron 

CM4009 


SGS 

HBF4018 



Mitel 

SIL4028 

DG186 

Intersil 

DG188 



Tl 

TP4009 


Solitron 

CM4018 



Motorola 

MCI 4028 


T! 

TL188 



Toshiba 

TC4009 


Tl 

TP4018 



National 

CD4028 

DG189 

Intersil 

DG189 


SCL4010 

Mitel 

SIL4010 


Toshiba 

TC4018 



NEC America uPD4028 

DG190 

Intersil 

DG190 



National 

CD4010 

SCL4019 

Fairchild 

F4019 



RCA 

CD4028 


Siliconix 

DG390 

825 


RCA 

CD4010 


Mitel 

SIL4019 



SGS 

HBF4028 

DG191 

Intersil 

DG191 



SGS 

HBF4010 


National 

CD4019 



Solitron 

CM4028 


Tl 

TL191 



Solitron 

CM4010 


NEC America uPD401 9 



Tl 

TP4028 

DG200 

AD 

AD7513 



Tl 

TP4010 


RCA 

CD4019 



Toshiba 

TC4028 


Micro Power 

MP7513 



Toshiba 

TC4010 


SGS 

HBF4019 


SCL4029 

Fairchild 

F4029 

DG506 

AD 

AD7506 


SCL401 1 

Fairchild 

F4011 


Solitron 

CM4019 



Mitel 

SIL4029 


Harris 

Ht506 



Mitel 

SIL4011 


Tl 

TP4019 



National 

CD4029 


Intersil 

IH5060 




SIL491 1 


Toshiba 

TC4019 



NEC America uPD4029 


Micro Power 

MP7506 



Motorola 

MC14011 

SGL4020 

Fairchild 

F4020 



RCA 

CD4029 

DG507 

AD 

AD7507 



National 

CD401 1 


Mitel 

SIL4020 



SGS 

HBF4029 


Micro Power 

MP7507 



NEC America uPD4011 


Motorola 

MCI 4020 

1 


Solitron 

CM4029 

DG509 

Harris 

HI509A 



RCA 

CD401 1 


National 

CD4020 



Tl 

TP4029 

LD110 

Intersil 

LD110 



SGS 

HBF4011 


NEC America 

pPD4020 



Toshiba 

TC4029 

LD111 

Intersil 

LD111 



Solitron 

CM4011 ■ 


RCA 

CD4020 


SCL4030 

Fairchild 

F4030 


Motorola 

MCI 405 



Tl 

TP4011 


SGS 

HBF4020 



Mitel 

SIL4030 

LD114 

Intersil 

LD114 



Toshiba 

TC401 1 


Solitron 

CM4020 



Motorola 

MCI 4507 

LM101 

Motorola 

LM101 


SCL4012 

Fairchild 

F4012 


Tl 

TP4020 



National 

CD4030 


RCA 

CA101 



Mitel 

SIL4012 


Toshiba 

TC4020 




CD4070 


Tl 

LM101 




Gtl-4S^ 2 

5CL4U21 

Fairchild 

F4021 




CD4507 






Motorola 

MC14012 


Mitel 

SIL4021 




MM74C86 

Solid State Scientific 



National 

CD4012 


Motorola 

MC14021 



NEC America 

pPD4030 






NEC America 

pPD4012 


National 

CD4021 



RCA 

CD4030 






RCA 

CD4012 


NEC America 

/IPD4021 




CD4070 

CL4041 

National 

CD4041 



SGS 

HBF4012 


RCA 

CD4021 



SGS 

HBF4030 


RCA 

CD4041 



Solitron 

CM4012 


Solitron 

CM4021 



Solitron 

CM4030 


Solitron 

CM4041 



Tl 

TP4012 


Tl 

TP4021 



Tl 

TP4030 


SSS 

SCL4041 



Toshiba 

TC4012 


Toshiba 

TC4021 




TP4507 

SCL4000 

Mitel 

SIL4000 


SCL4013 

Fairchild 

F4013 

SCL4022 

Fairchild 

F4022 



Toshiba 

TC4030 


Motorola 

MCI 4000 



Mitel 

Rit 4nir? 



'"LtCCC 



own 



i>iacionai 

UU4000 



Motorola 

MC14013 


Motorola 

MC14022 



SGS 

HBF4033 


RCA 

CD4000 



National 

CD4013 


National 

CD4022 



Solitron 

CM4033 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the 1C Master on the pages noted. 
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Manufacturer I Replacefflent 1C Master 

Device ' Source Device Page 


Solid State Scientific (cont’d) 


SCL4045 

SCU046 


Fairchild 

Motorola 

National 

NEC America 

RCA 

Solitron 

Toshiba 

Fairchild 

Mitel 

Motorola 

National 

NEC America 

RCA 

SGS 

Solitron 

Tl 

Toshiba 

Fairchild 

Mitel 

Motorola 

National 

NEC America 

RCA 

Solitron 

Tl 

Toshiba 

Fairchild 

National 

RCA 

Solitron 

SSS 

Fairchild 

Mitel 

Motorola 

National 

NEC America 

RCA 

SGS 

Solitron 

Tl 

Toshiba 

Fairchild 

Mitel 

Motorola 

National 

NEC America 

RCA 

Solitron 

Tl 

Toshiba 

Fairchild 

Mitel 

Motorola 

National 

NEC America 

RCA 

Solitron 

Tl 

Toshiba 

RCA 

Fairchild 

Mitel 

Motorola 

National 

RCA 

Solitron 

Fairchild 

Mitel 

Motorola 

National 

NEC America 

RCA 

SGS 

Solitron 

Tl 

Toshiba 

Fairchild 

Mitel 

Motorola 

National 

NEC America 

RCA 


F4034 

MC 14034 

CD4034 

^iPD4034 

CD4034 

CM4034 

TC4034 

F4035 

SIL4035 

MCI 4035 

CD4035 

HPD4035 

CD4035 

HBF4035 

CM4035 

TP4035 

TC4035 

F4040 

SIL4040 

MCI 4040 

CD4040 

fiPD4040 

CD4040 

CM4040 

TP4040 

TC4040 

F4041 

CD4041 

CD4041 

CM4041 

CL4041 

F4042 

SIL4042 

MCI 4042 

CD4042 

^PD4042 

CD4042 

HBF4042 

CM4042 

TP4042 

TC4042 

F4043 

SIL4043 

MCI 4043 

CD4043 

)iPD4043 

CD4043 

CM4043 

TP4043 

TC4043 

F4044 

SIL4043 

SIL4044 

MCI 4044 

CD4044 

^PD4044 

CD4044 

CM4044 

TP4044 

TC4044 

CD4045 

F4046 

SIL4046 

MCI 4046 

CD4046 

CD4046 

CM4046 

F4049 

SIL4049 

MCI 4049 

CD4049 

HPD4049 

CD4049 

HBF4049 

CM4049 

TP4049 

TC4049 

F4050 

SIL4050 

MCI 4050 

C04050 

HPD4050 

CD4050 


Manufacturer 

Device 

I Reptacement 
I Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

SCL4050 

SGS 

HBF4050 


SCL4073 

Mitel 

S1L4073 

SCL4512 

Mitel 

SIL4512 


Solitron 

CM4050 



Motorola 

MCI 4073 


Motorola 

MCI 451 2 


Tl 

TP4050 



National 

CD4073 


National 

CD4512 


Toshiba 

TC405G 



NEC America nPD4073 


NEC America ;rPD4512 

SCL4051 

Fairchild 

F4051 



RCA 

CD4073 


Tl 

TP4512 


Mitel 

SIL4051 



Solitron 

CM4073 


Toshiba 

TC4512 


Motorola 

MCI 4051 



Tl 

TP4073 

SCL4514 

Fairchild 

F4514 


National 

CD4051 



Toshiba 

TC4073 


Mitel 

SIL4514 


NEC America 

^PD4051 


SCL4075 

Fairchild 

F4075 


Motorola 

MCI 451 4 


RCA 

CD4051 



Mitel 

SIL4075 


National 

CD4514 


Solitron 

CM4051 



Motorola 

MCI 4075 


NEC America 

HPD4514 


Tl 

TP4051 



National 

CD4075 


RCA 

CD4514 


Toshiba 

TC4051 



NEC America /iPD4075 


Solitron 

CM4514 

SCL4052 

Fairchild 

F4052 



RCA 

CD4075 


Toshiba 

TC4514 


Mitel 

SIL4052 



Tl 

TP4075 

SCU515 

Fairchild 

F4515 


Motorola 

MCI 4052 



Toshiba 

TC4075 


Mitel 

SIU515 


National 

CD4052 


SCL4076 

Fairchild 

F4076 


Motorola 

MCI 451 5 


NEC America uPD4052 



Harris 

HD74C173 


National 

CD4515 


RCA 

CD4052 



Mitel 

SIL4076 


NEC America nPD4515 


Solitron 

CM4052 



Motorola 

MCI 4076 


RCA 

CD4515 


Tl 

TP4052 



National 

CD4076 


Solitron 

CM4515 


Toshiba 

TC4052 




MM74C173 


Toshiba 

TC4515 

SCL4053 

Fairchild 

F4053 



RCA 

CD4076 

SCL4516 

Fairchild 

F4516 


Mitel 

SIL4053 



Solitron 

CM4076 


Mitel 

SIL4516 


Motorola 

MCI 4053 


SCL4077 

Fairchild 

F4077 


Motorola 

MCI 451 6 


National 

CD4053 



Mitel 

SIL4077 


National 

CD4516 


NEC America uPD4053 



Motorola 

MCI 4077 


NEC America (;iPD4516 


RCA 

CD4053 



RCA 

CD4077 


RCA 

CD40193 


Solitron 

CM4053 



Solitron 

CM4077 



CD4516 


Toshiba 

TC4053 


SCL4078 

Fairchild 

F4078 


Toshiba 

TC4516 

SCL4060 

Mitel 

SIL4060 



Mitel 

SIL4078 

SCL4517 

Motorola 

MC14517 


National 

CD4060 




SIL4978 


NEC America jLiPD4517 


RCA 

CD4060 



Motorola 

MCI 4078 

SCL4518 

Fairchild 

F4518 

SCL4066 

Fairchild 

F4066 



NEC America p.PD4078 


Mitel 

SIL4518 


Mitel 

SIL4066 



RCA 

CD4078 


Motorola 

MCI 451 8 


Motorola 

MCI 4066 



Solitron 

CM4078 


National ' 

CD4518 


National 

CD406e 

1076 


Toshiba 

TC4078 


NEC America fiPD4518 


NEC America uPD4066 


SCL4081 

Fairchild 

F4081 


RCA 

CD4518 


RCA 

CD4063 



Mitel 

SIL4081 


Solitron 

CM4518 



CD4066 



Motorola 

MCI 4081 


Tl 

TP4518 


SGS 

HBF4066 



National 

CD4081 


Toshiba 

TC4518 


Signetics 

N4066 



NEC America 

^iPD4081 

SCL4520 

Fairchild 

F4520 


Solitron 

CM4066 



RCA 

CD4081 


Mitel 

SIU520 


Toshiba 

TC4066 



Solitron 

CM4081 


Motorola 

MCI 4520 

SCL4068 

Fairchild 

F4068 



Tl 

TP4081 


National 

CD4520 


Mitel 

SIL4068 



Toshiba 

TC4081 


NEC America 

fiPD4520 



SIL4968 


SCL4082 

Fairchild 

F4082 


RCA 

CD4520 


Motorola 

MCI 4068 



Mitel ‘ 

SIL4082 


Solitron 

CM4520 


NEC America uPD4068 



Motorola 

MCI 4082 


Tl 

TP4520 


RCA 

CD4068 



NEC America fiPD4082 


Toshiba 

TC4520 


Solitron 

CM4068 



RCA 

CD4082 

SCL4522 

Faurchild 

F4522 


Tl 

TP4068 



Tl 

TP4082 


Motorola 

MCI 4522 


Toshiba 

TC4068 



Toshiba 

TC4082 


National 

CD4522 

SCL4069 

Fairchild 

F4069 


SCL4094 

NEC America ^PD4094 


NEC America ^PD4522 


Harris 

HD74C04 



RCA 

CD4094 


RCA 

CD4018 . 


Mitel 

SIL4069 


SCL4402 

RCA 

CD4048 


Tl 

TP4522 


Motorola 

MCI 4069 


SCL4412 

RCA 

CD4068 

SCL4526 

Fairchild 

F4526 


National 

CD4069 


SCL4445 

RCA 

CD4045 


Motorola 

MCI 4526 



MM74C04 



SGS 

HBF4045 


NEC America ;iPD4526 


NEC America uPD4069 



Solitron 

CM4045 


Tl 

TP4526 


RCA 

CD4069 


SCL4449 

RCA 

CD4069 

SCL4527 

Motorola 

MCI 4527 


Solitron 

CM4069 


SCL4502 

Mitel 

S1L4502 


National 

CD4527 


Tl 

TP4069 



Motorola 

MCI 4502 


RCA 

CD4527 


Toshiba 

TC4069 



RCA 

CD4502 

SCL4528 

Fairchild 

F4528 

SCL4070 

Fairchild 

F4070 


SCL4508 

Mitel 

SIL4508 


Mitel 

SIL4528 


Mitel 

SiL4070 



Motorola 

MCI 4508 


Motorola 

MCI 4528 


National 

CD4070 



NEC America fiPD4508 


National 

CD4528 



MM74C86 



RCA 

CD4508 


NEC America 

HPD4528 


RCA 

CD4070 



Toshiba 

TC4508 


RCA 

CD4098 


Solitron 

CM4070 


SCL4510 

Fairchild 

F4510 



CD4528 

SCL4071 

Fairchild 

F4071 



Mitel 

SIL4510 


Toshiba 

TC452e 


Mitel 

SIL4071 



Motorola 

MC14510 

SCL4531 

Fairchild 

F4531 


Motorola 

MCI 4071 



National 

CD4510 


Motorola 

MCI 4531 


National 

CD4071 



NEC America pPD4510 


RCA 

CD40101 


NEC America U.PD4071 



RCA 

CD40192 


Tl 

TP4531 


RCA 

CD4071 




CD4510 

SCL4543 

Motorola 

MCI 4543 


Solitron 

CM4071 



Toshiba 

TC4510 


National 

CD4543 


Tl 

TF4071 


SCL4511 

Fairchild 

F4511 


RCA 

CD4056 


Toshiba 

TC4071 



Mitel 

SIL4511 

SCL4555 

Fairchild 

F4555 

SCL4072 

Faurchild 

F4072 



Motorola 

MCI 4511 


Motorola 

MCI 4555 


Mitel 

SIL4072 



National • 

CD4511 


NEC America jiPtM555 


Motorola 

MCI 4072 



NEC America 

HPD451 1 


RCA 

CD4555 


RCA 

CD4072 



RCA 

CD451 1 

SCL4556 

Fairchild 

F4556 


Tl 

TP4072 



Solitron 

CM4511 


Motorola 

MCI 45^6 


Toshiba 

TC4072 



Tl 

TP451 1 


NEC America fiPt34556 

SCL4073 * 

Fairchild 

F4073 


SCL4512 

Fairchild 

F4512 


RCA 

CD4556 


♦ Discontinued 
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Manufacturer 

I Reptacement 

1C Master 1 

- Manufacturer 

1 Replacement 

IC Master I 

Manufacturer 

i Replacement 

1C Master 

Manufacturer 

1 Replacement 

ICMnter 

Device 

'Source 

Device 

Page | 

Device 

1 Source 

Device 

Page 

Device 

1 Source 

Device Page 

Device 

1 Soiffce 

Device Page 

Solid State Scientific (cont’d) 

CM4010 

SGS 

SSS 

HBF4010 

SCL4010 


CM4019 

RCA 

SGS 

CD4019 

HBF4019 

CM4029 

National 

NEC America 

CD4029 

^PD4029 






Tl 

TP4010 



SSS 

SCL4019 


RCA 

CD4029 

SCL4581 

Motorola 

MCI 4581 



Toshiba 

TC4010 



Tl 

TP4019 


SGS 

HBF4029 


RCA 

CD40181 


CM4011 

Fairchild 

F4011 



Toshiba 

TC4019 


SSS 

SCL4029 


Tl 

TP4581 


j 

Mitel 

SIL401 1 


CM4020 

Fairchild 

F4020 


Tl 

TP4029 

SCU582 

Fairchild 

F4582 



Motorola 

MC14011 


i 

Mitel 

SIL4020 


Toshiba 

TC4029 


Motorola 

MCI 4582 



National 

CD401 1 



Motorola 

MCI 4020 

CM4030 

Fairchild 

F4030 


RCA 

CD40182 



NEC America 

pPD4011 



National 

CD4020 


Mitel 

SIL4030 


Tl 

TP4582 



RCA 

CD401 1 



NEC America 

pPD4020 


National 

CD4030 

SCU584 

Motorola 

MCI 4584 



SGS 

HBF401 1 



RCA 

CD4020 


NEC America pPD4030 


National 

CD4584 



SSS 

SCL401 1 



SGS 

HBF4020 


RCA 

CD4030 



MM74C14 

262 


Tl 

TP401 1 



SSS 

SCL4020 



CD4070 


NEC America 

pPD4584 



Toshiba 

TC401 1 



Tl 

TP4020 


SGS 

HBF4030 


RCA 

CD4016 


CM4012 

Fairchild 

F4012 



Toshiba 

TC4020 


SSS 

SCL4030 

SCL4585 

Motorola 

MC14585 



Mitel 

SIL4012 


CM4021 

Fairchild 

F4021 


Tl 

TP4030 


National 

MM74C85 



Motorola 

MC14012 



Mitel 

SIL4021 


Toshiba 

TC4030 


RCA 

CD40e3 



National 

CD4012 



Motorola 

MCI 4021 

CM4032 

Motorola 

MCI 4032 


Toshiba 

TC4585 



NEC America 

mPD4012 



National 

CD4021 


RCA 

CD4032 

♦SCL5437 

Mostek 

MK50040 



RCA 

CD4012 



NEC America 

pPD4021 


TosWba 

TC4032 






SGS 

HBF4012 



RCA 

nn4o?i 

CM4033 

RCA 

cn4033 

Solitron Devices 




SSS 

SCL4012 



SSS 

SCL4021 


SGS 

HBF4033 






Tl 

TP4012 



Tl 

TP4021 


SSS 

SCL4033 






Toshiba 

TC4012 



Toshiba 

TC4021 

CM4034 

Fairchild 

F4034 

^iA2556 

Mostek 

MK4007 


CM4013 

Fairchild 

F4013 


CM4022 

Fairchild 

F4022 


Motorola 

MCI 4034 

^iA2656 

Mostek 

MK4007 



Mitel 

SIL4013 



Mitel 

SIL4022 


National 

CD4034 

fiA3556 

Mostek 

MK4007 



Motorola 

MCi40in 



Moiorota 

*^C14022 


RCA 

CD4034 

/iA3656 

Mostek 

MK4007 



National 

CO4013 



National 

CD4022 


SSS 

SCL4034 

CM4000 


SIL4000 



NEC America 

pFD4013 



RCA 

CD4022 


Toshiba 

TC4034 


Motorola 

MCI 4000 

1 


RCA 

CD4013 



SGS 

HBF4022 

CM4035 

Fairchild 

F4035 


National 

CD4000 



SGS 

HeF4013 



SSS 

SeL4022 


Mitel 

SIL4035 


RCA 

CD4000 



SSS 

SCL4013 



Tl 

TP4022 


Motorola 

MCI 4035 


SSS 

SCL4000 



Tl 

TP4013 

/ 


Toshiba 

TC4022 


National 

CD4035 


Tl 

TP4000 



Toshiba 

TC4013 


CM4023 

Fairchild 

F4023 


NEC America /iPD4035 

CM4001 

Fairchild 

F4001 


CM4014 

Fairchild 

F4014 



Mitel 

StL4023 


RCA 

CD4035 


Mitel 

SIL4001 



Mitel 

SIL4014 



Motorola 

MC14023 


SGS 

HBF4035 


Motorola 

MC 14001 



Motorola 

MC14014 



National 

CD4023 


SSS 

SCL4035 


National 

CD4001 



National 

CD4014 



NEC America pPD4023 


Tl 

TP4035 


NEC America 

HPD4001 



NEC America 

pPD4014 



RCA 

CD4023 


Toshiba 

TC4035 


RCA 

CD4001 



RCA , 

CD4014 



SGS 

HBF4023 

CM4036 

RCA 

CD4036 


SGS 

HBF4001 



SGS 

HBF4014 



SSS 

SCL4023 

CM4037 

RCA 

CD4037 


SSS 

SCL4001 



SSS 

SCL4014 



Tl 

TP4023 

CM4038 

Motorola 

MCI 4038 


Tl 

TP4001 



Tl 

TP4014 



Toshiba 

TC4023 



MCI 4308 


Toshiba 

TC4001 



Toshiba 

TC4014 


CM4024 

Fairchild 

F4024 


RCA 

CD4038 

CM4002 

Fairchild 

F4002 


CM4015 

Fairchild 

F4015 



Mitel 

SIL4024 


Toshiba 

TC4038 


Mitel 

SIL4002 



Mitel 

SIL4015 



Motorola 

MCI 4024 

CM4039 

RCA 

CD4039 


Motorola 

MCI 4002 



Motorola 

MC14015 



National 

CD4024 

CM4040 

Fairchild 

F4040 


National 

CD4002. 



National 

CD4015 



RCA 

C04024 


Mitel 

SIL4040 


NEC America 

HPD4002 



NEC Amenca 

fiPD4015 



SGS 

HBF4024 


Motorola 

MCI 4040 


RCA 

CD4002 



RCA 

CO4015 

j 


SSS 

SCL4024 


National 

CD4040 


SGS 

HBF40G2 



SGS 

HBF4015 



Tl 

TP4024 


NEC America uPD4040 


SSS 

SCL4002 

/ 


SSS 

SCL4015 



Toshiba 

TC4024 


RCA 

CD4040 


Tl 

TP4002 

' 


Tl 

TP4015 


CM4025 

Fairchild 

F4025 


SSS 

SCL4040 


Toshiba 

TC4002 



Toshiba 

TC4015 



Mitel 

SIL4025 


Tl 

TP4040 

CM4006 

Fairchild 

F4006 


CM4016 

AD 

AD7516 



Motorola 

MCI 4025 


Toshiba 

TC4040 


Motorola 

MCI 4006 



Fairchild 

F4016 



National 

CD4025 

CM4041 

Fairchild 

F4041 


National 

CD4006 



Micro Power 

MP7516 



NEC America aPD4025 1 


National 

CD4041 


RCA 

CD4006 



Mitel 

SIL4016 



RCA 

CD4025 


RCA 

CD4041 


SSS 

SCL4006 



Motorola 

MCI 401 6 



SGS 

HBF4025 


SSS 

CL4041 

CM4007 

Fairchifd 

F4007 



National 

C04016 

1076 


SSS 

SCL4025 



SCL4041 


Mitel 

SIL4007 



RCA 

CD4016 



Tl 

TP4025 

CM4042 

Fairchild 

F4042 


Motorola 

MCI 4007 




CD4066 



Toshiba 

TC4025 


Mitel 

SIL4042 


National 

CD4007 

i 


SSS 

SCL4016 


CM4026 

RCA 

CD4026 


Motorola 

MCI 4042 


RCA 

CD4007 



Tl 

TP4016 



SSS 

3CL4026 


National 

CD4042 


SGS 

HBF4007 


CM4017 

Fairchild 

F4017 


CM4027 

Fairchild 

F4027 


NEC America uPD4042 


SSS 

SCL4007 



Mitel 

SIL4017 



Mitel 

SIL4027 


RCA 

•CD4042 


Tl 

TP4007 



Motorola 

MCI 401 7 



Motorola 

MCI 4027 


SGS 

HBF4042 


Toshiba 

TC4007 



National 

C04017 



National 

CD4027 


SSS 

SCL4042 

CM4008 

Fairchild 

F4008 



NEC America 

pPD4017 



NEC America uPD4027 


Tl 

TP4042 


Motorola 

MCI 4008 



RCA 

CD4017 



RCA 

CD4027 


Toshiba 

TC4042 


National 

CD4008 



SGS 

HBF4017 



SGS 

HBF4027 

CM4043 

Fairchild 

F4043 


RCA 

CD4008 



SSS 

SCL4017 



SSS 

SCL4027 


Mitel 

SIL4043 


SGS 

HBF4008 



Tl 

TP4017 



Tl 

TP4027 


Motorola ' 

MCI 4023 


SSS 

$014008 



Toshiba 

TC40I7 



Toshiba 

TC4027 



MCI 4043 


Tl 

TP4008 


CM4018 

Fairchild 

F4018 


CM4028 

Fairchild 

F4028 


National 

CD4023 


Toshiba 

TC4008 



Mitel 

SIL4018 



Mitel 

SIL4028 



CD4043 

CM4009 

Mitel 

SIL4009 



National 

CD4018 



Motorola 

MCI 4028 


NEC America 

pPD4043 


National 

CD4009 



RCA 

CD4018 



National 

CD4028 


RCA 

CD4023 


RCA 

CD4009 



SGS 

HBF4018 



NEC America 

)nPD4028 



CD4043 


SGS 

HBF4009 



SSS 

SCL4018 



RCA 

CD4028 


SSS 

SCL4023 


SSS 

SCL4009 



Tl 

TP4018 



SGS 

HBF4028 



SCL4043 


Tl 

TP4009 



Toshiba 

TC4018 



SSS 

SCL4028 


Tl 

TP4043 


Toshiba 

TC4009 


CM4019 

Fairchild 

F4019 



Tl 

TP4028 


Toshiba 

TC4043 

CM4010 

Mitel 

SIL4010 



Mitel 

A(MQ 





“lj‘ ' ■! 1 




National 

CD4010 



Motorola 

MC14519 


CM4029 

Fairchild 

F4029 


Mitel 

SIL4044 


RCA 

CD401 0 



National 

CD4019 



Mitel 

SIL4029 


Motorola 

MCI 4044 


♦ Discontinued 
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Soiitron Devices (cont’d) 

CM4069 

Motorola 

National 

MCI 4069 

CD4069 

CM4518 

SSS 

Tl 

SCL4518 

TP4518 
















MW1/4LU4 



! B 


CM4044 

National 

CD4044 



NEC America nPD4069 

CM4520 

Fairchild 

F4520 



NEC America 

fiPD4044 



RCA 

CD4069 


Mitel 

SIL4520 



RCA 

CO4044 



SSS 

SCL4069 


Motorola 

MCI 4520 



SSS 

SCL4044 



Tl 

TP4069 


National 

CD4520 



Tl 

TP4044 



Toshiba 

TC4069 


NEC America 

HPD4520 



Toshiba 

TC4044 


CM4070 

Fairchild 

F4070 


RCA 

CD4520 


CM4045 

RCA 

CD4045 



Mitel 

SIL4070 


SSS 

SCL4520 



SGS 

HBF4045 



National 

CD4070 


Tl 

TP4520 



SSS 

SCL4445 




MM74C86 


Toshiba 

TC4520 


CM4046 

Fairchild 

F4046 



RCA 

CD4070 

UC4250 

Intersil 

LM4250 



Mitel 

SIL4046 



SSS 

SCL4070 


National 

LM4250 



Motorola 

MCI 4046 


CM4071 

Fairchild 

F4071 


Silicon G 

SG4250 



National 

CD4046 



Mitel 

SIL4071 

UC4741 

PMI 

SSS741 , 



RCA 

CD4046 



Motorola 

MCI 4071 


RCA 

CA741 




SCL4046 




Cn4071 





CM4047 

Fairchild 

RCA 

F4047 

CD4047 



NEC America nPD4071 

RCA CD4071 

Sprague Electric Company 










Toshiba 

TC4047 









CM4048 

RCA 

CD4048 



Tl 

TP4071 

CA3089 

Signetics 

CA3089 


CIVI4049 

Fairchild 

F4049 



Toshiba 

TC4071 

UDN-2841 

Tl 

UDN2841 



Mitel 

SIL4049 


CM4073 

Fairchild 

F4073 

UDN-2842 

Tl 

UDN2842 



Motorola 

MC 14049 



Mitel 

SIL4073 

UDN-2843 

Tl 

UDN2843 



National 

CD4049 



Motorola 

MCI 4073 

UDN-2844 

Tl 

UDN2844 



NEC America 

fiPD4049 



National 

CD4073 

UDN-2845 

Tl 

UDN2845 



RCA 

CD4049 



RCA 

CD4073 

UDN-2846 

Tl 

UDN2846 



SGS 

HBF4049 



SSS 

SCL4073 

UDN-5711 

Motorola 

MCI 471 



SSS 

SCL4049 



Tl 

TP4073 


Signetics 

UDN571 1 



Tl 

TP4049 



Toshiba 

TC4073 

UDN-5712 

Motorola 

MC1472 



Toshiba 

TC4049 


CM4075 

RCA 

CD4075 


Signetics 

UDN5712 


CM4050 

•Fairchild 

F4050 


CM4076 

Fairchild 

F4076 

UDN-5713 

Motorola 

MCI 473 



Mitel 

SIL4050 



Harris 

HD74C173 


Signetics 

UDN5713 



Motorola 

MC14050 



Mitel 

SIL4076 

UDN-5714 

Motorola 

MCI 474 



National 

CD4050 



Motorola 

MCI 4076 


Signetics 

UDN5714 



NEC America ftPDAOSO 



National 

CD4076 

UDN-6144 

Dionics 

DI502 



RCA 

CD4050 




MM74C173 

UDN-6164 

Dionics 

DI507 



SGS 

HBF4050 



RCA 

CD4076 

UDN-6184 

Dionics 

DI512 



SSS 

SCL4050 



SSS 

SCL4076 

UDN-7183 

Dionics 

D1302 



Tl 

TP4050 


CM4077 

Fairchild 

F4077 

UDN-7184 

Dionics 

DI302 



Toshiba 

TC4050 



Mitel 

SIL4077 

UDN-7185 

Dionics 

UDN-7186 


CM4051 

Fairchild 

F4051 



Motorola 

MCI 4077 

ULN-2001 

Exar 

XR2201 

931 


Mitel 

S1L4051 



RCA 

CD4077 


Fairchild 

9665 



Motorola 

MCI 4051 



SSS 

SCL4077 


Motorola 

MCI 411 



National 

CD4051 


CM4078 

Fairchild 

F4078 



ULN-2001 



RCA 

CD4051 



Mitel 

SIL4078 


SGS 

L201 



SSS, 

SCL4051 



Motorola 

MCI 4078 


Signetics 

NE5601 



Tl 

fP4051 



RCA 

CD4078 



ULN2001 



Toshiba 

TC4051 



SSS 

SCL4078 


Silicon G 

SG2001 


CM4052 

Fairchild 

F4052 



Toshiba 

TC4078 


Tl 

ULN2001 



Mitel 

SIL4052 


CM4081 

Fairchild 

F4081 

ULN-2002 

Exar 

XR2202 

931 


Motorola 

MCI 4052 



Mitel 

SIL4081 


Fairchild 

9666 



National 

CD4052 



Motorola 

MC14081 


Motorola 

MC1412 



RCA 

CD4052 



National 

CD4081 



ULN-2002 



SSS 

SCL4052 



NEC America ^iPD4081 


SGS 

L202 



Tl 

TP4052 



RCA 

CD4081 


Signetics 

NE5502 



Toshiba 

TC4052 



SSS 

SCL4081 



ULN2002 


CM4053 

Fairchild 

F4053 



Tl 

TP4081 


Silicon G 

SG2002 



Mitel 

S1L4053 



Toshiba 

TC4081 


Tl 

ULN2002' 



Motorola 

MC14053 


CM4510 

National 

CD4510 

ULN-2003 

Exar 

XR2203 

931 


National 

CD4053 



RCA 

CD4510 


Fairchild 

9667 



RCA 

CD4053 


CM4511 

Fairchild 

F4511 


Motorola 

MC1413 



SSS 

SCL4053 



Mitel 

SIL4511 



ULN-2003 



Toshiba 

TC4053 



Motorola 

MCI 4511 


SGS 

L203 


CM4066 

Fairchild 

F4066 



National 

CD4511 


Signetics 

NE5503 



Mitel 

SIL4066 



RCA 

CD4511 



ULN2003 



Motorola 

MCI 4066 



.SSS 

SCL4511 


Silicon G 

SG2003 



National 

CD4066 

1076 


Tl 

TP451 1 


Tl 

ULN2003 



NEC America uPD4066 


CM4514 

Fairchild 

F4514 

ULN-2004 

Exar 

XR2204 

931 


RCA 

CD4063 



Mitel 

SIL4514 


Fairchild 

9668 




CD4066 



Motorola 

MC14514 


Motorola 

MC1416 



SGS 

HBF4066 



RCA 

CD4514 



ULN-2004 



Signetics 

N4066 



SSS 

SCL4514 


Signetics 

NE5504 



SSS 

SCL4066 



Toshiba 

TC4514 



ULN2004 



Toshiba 

TC4066 


CM4515 

Mitel 

SIL4515 


Tl 

ULN2004 


CM4068 

Fairchild 

F4068 



Motorola 

MC14515 

ULN-2021 

Signetics 

NE5501 



Mitel 

SIL4068 



RCA 

CD4515 

ULN-2022 

Signetics 

NE5502 



Motorola 

MCI 4068 



SSS 

SCL4515 

ULN-2023 

Signetics 

NE5503 



RCA 

CD4068 



Toshiba 

TC4515 

ULN-2024 

Signetics 

NE5504 



SSS 

SCL4068 


CM4516 

National 

CD4516 

ULN-2064 

Tl 

ULN2064 



Tl 

TP4068 


CM4518 

Fairchild 

F4518 

ULN-2065 

Tl 

ULN2065 



Toshiba 

TC4068 



Mitel 

SIL4518 

ULN-2111 

Fairchild 

^A2136 


CM4069 

Fairchild 

F4069 



Motorola 

MCI 451 8 


Motorola 

MCI 357 



Harris 

HD74C04 



National 

CD4518 


National 

LM21 1 1 



Mitel 

SIL4069 



RCA 

CD4518 


RCA 

CA2111 




Standard Microsystems 
Corporation 



♦ Discontinued 
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The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considerir>g your requirements. 
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Mamitacturer 
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1C Master { 

Device 
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Device 

Page 

Synertek 

SY1103 

AMI 

S1103A 


SY1103A 

AMI 

S1103A 



Intel 

1103A 



Rockwell 

1103A 


SY21H02 

Fairchild 

3542 


SY21L02 

Fairchild 

2102L 

1275 


Signetics 

21L02 


SY2101 

Fairchild 

2102 

1275 



21021 

3538 

1275 


Signetics 

2101 


SY2102 

Signetics 

21F02 


SY2111 

Signetics 

2111 


SY2112 

Signetics 

2112 


SY2114 

AMD 

5114 




9124 



AMI 

S2114 

1196 


Fairchild 

2114 

1281 


Fujitsu 

MB8114 



Intel 

2114 



Rockwell 

R2114 



Signetics 

2614 

1669 


Tl 

TMS4045 


SY2316 

Signetics 

2616 

1670 

SY2316A 

AMI 

S6831A 




1215,1806 


Mostek 

MK31000 


SY2316B 

AMI 

S4216B 

S6831B 

1209 



1215,1806 


Mostek 

MK34000 



Tl 

TMS4732 


SY2332 

AMI 

S68332 

1216 


Rockwell 

R2332 



Signetics 

2632 

1672 

SY2364 

AMI 

S4264 

1212 

SY5101 

AMI 

SS101 

1206 


sss 

SCM5101 


SY5102 

sss 

SCM5102 


♦SY5280 

Fujitsu 

MB8107 


SY6502 

MOS 

MCS6502 



Rockwell 

R6502 


SY6503 

MOS 

MCS6503 



Rockwell 

R6503 


SY6504 

MOS 

MCS6504 



Rockweii 

R6504 


SY6505 

MOS 

MCS6505 



Rockwell 

R6505 


SY6506 

Rockwell 

R6506 


SY6507 

Rockwell 

R6507 


SY6512 

MOS 

MCS6512 



Rockweii 

R6512 


SY6513 

Rockwell 

R6513 


SY6514 

MOS 

MCS6514 



Rockwell 

R6514 


SY6515 

MOS 

SY6515 



Rockwell 

R6515 


SY6520 

MOS 

MCS6520 



Rockwell 

R6520 


SY6522 

MOS 

MCS6522 


SY6530 

MOS 

MCS6530 



Rockwell 

R6530 


SY6531 

Rockwell 

R6531 


SY6532 

MOS 

MCS6532 



Rockwell 

R6532 


SY6545 

Rockwell 

R6545 


SY6551 

Rockwell 

R6551 


S42364 

Mostek 

MK36000 


S6500/1 

Rockwell 

R6500/1 


Tsledyne Crystaionics 

CDR125 

Siliconix 

D125 


Teledyne Philbrick 

1321 

Datel 

AM-462-2 

687 


Harris 

HA-2625 

980 

1322 

Datel 

AM-452-2 

687 


Harris 

HA-2525 

972 

1323 

Harris 

HA-2705 

988 


Manufacturer 1 Replacefflent 1C Master 

Device 1 Soiace Device Page 

1324 

Harris 

HA-2505 

966 

1430 

Datel 

AM-500C 


1431 

Harris 

HA-2065A 

962 

4551 

Datel 

MXD-807 

683 


Harris 

HI507A 


4552 

Datel 

MX-1606 

683 


Harris 

H1506A 


4856 

Datel 

SHM-lC-1 

685 


Harris 

HA-242S 

1020 


Teledyne Semiconductor 



AOC-EK8B 662 
AOC-EK10B 662 
ADC-EK12B 662 

ADC-ET8B 

ADC-ET10B 

ADC-ET12B 

ADC-EK12D 

VFQ-1 


Telefunken 


TCA830 SGS TCA830 

TGAiOSo Sprague ulin-2204 

TDA440 Plessey TDA440 

SGS TDA440 


Texas Instruments 


Fairchild 
Motorola 
NEC America 


Fairchild 
Motorola 
National 
NEC America 
Raytheon 

Signetics 

Toshiba 

Fairchild 

Motorola 

National 

NEC America 

Raytheon 

Signetics 
Silicon G 
Fairchild 
Motorola 
National 
Raytheon 

Signetics 

Silicon G 

AMD 

Fairchild 

Intersil 

Motorola 

National 

Raytlieon 

RCA 

Signetics 

Silicon G 

AMD 

Faircniid 

Motorola 

National 

Raytheon 
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Page 

mA741 

NEC America /liPC741 

■ 

LF156 

National 

LF156 

1035 


PMI 

OP-02 

j 


PMI 

PM 156 




PM741 

1 


Raytheon 

LF156 




SSS741 



Signetics 

LF156 



Raytheon 

RC741 


LF157 

AMD 

LF157 




RM741 



Fairchild 

mAF157 



RCA 

CA741 



Intersil 

LF157 



Signetics 

pA741 



Motorola 

LF157 



Silicon G 

SG741 



National 

LF157 

1035 


Toshiba 

TA7504 



PMI 

PMI 57 


pA747 ' 

AMO 

747 



Raytheon 

LF157 



Fairchild 

pA747 



Signetics 

LF157 



Motorola 

MCI 747 


LF255 

AMD 

LF255 



National 

LM747 



Fairchild 

pAF255 



NEC America 

pPC251 



Intersil 

LF255 



PMI 

PM747 



Motorola 

LF255 




SSS747 



National 

LF255 



Raytheon 

RC747 



PMI 

PM255 




RM747 



Raytheon 

LF256 



RCA 

CA747 



Signetics 

LF255 



Silicon G 

SG747 


LF256 

AMD 

LF256 


pA748 

AMD 

748 



Fairchild 

pAF256 



Fairchild 

pA748 



Intersil 

LF256 



Intersil 

748 



Motorola 

LF256 



Motorola 

MCI 748 



National 

LF256 



National 

LM748 



PMI 

PM256 



Raytheon 

RC748 



Raytheon 

LF256 




RM748 



Signetics 

LF256 



RCA 

CA748 


LF257 

AMD 

LF257 



Signetics 

pA748 



Fairchild 

MAf'SS? 



Silicon G 

SG748 



Intersil 

LF257 


pA777 

Fairchild 

pA777 



Motorola 

LF257 



Interal 

777 



National 

LF257 



Silicon G 

SG777 



PMI 

PM257 


PA78L02 

Signetics 

pA78L02 



Raytheon 

LF257 


pA78L05 

NEC America pPC78L05 



Signetics 

LF257 



Signetics 

pA78L05 


LF355 

AMD 

LF355 


pA78L06 

Signetics 

pA78L0€ 



Fairchild 

pAF355 


pA78L0e 

NEC America pPC78L08 



Intersil 

LF355 



Signetics 

pA78L08 



Motorola 

LF355 


fiA78L12 

NEC America pPC78L12 



National 

LF355 



Signetics 

pA78L12 



PMI 

PM355 


fiA78L15 

Signetics 

fxA78L15 



Raytheon 

LF355 


pA78M05 

NEC America pPC78M05 



Signetics 

LF355 



Signetics 

pA78M05 


LF356 

AMD 

LF356 


pA78M06 

Signetics 

pA78M06 



Fairchild 

pAF356 


/1A78M08 

NEC America pPC78M08 



Intersil 

LF356 


pA78M12 

NEC America p.PC78M12 



Motorola 

LF356 


pA78M15 

NEC America pPC78M15 



National 

LF3S6 1035,1073 

/siA7805 

NEC America 

pPC14305 



PMI 

PM356 



Signetics 

pA7805 



Raytheon 

LF356 


pA7806 

Signetics 

pA7806 



Signetics 

LF356 


pA7808 

NEC America pPC 14308 


LF357 

AMD 

LF357 

' 1 


Signetics 

pA7808 



Fairchild 

JLIAF357 


pA7812 

NEC America 

pPC14312 



Intersil 

LF357 



Signetics 

pA7812 



Motorola 

LF357 


pA7815 

NEC America 

pPC14315 



National 

LF357 



Signetics 

pA7815 



PMI 

PM357 


pA7818 

NEC America 

pPC14318 



Raytheon 

LF357 



Signetics 

p7818 



Signetics 

LF357 

i 

pA7824 

NEC America pPC14324 


LM101 

AMD . 

LM101 



Signetics 

pA7824 



Fairchild 

pAIOI 


pA79M05 

Signetics 

pA79M05 



Intersil 

LM101 


/XA79M06 

Signetics 

/HA79M06 



Motorola 

LM101 


pA79M08 

Signetics 

pA79M08 



National 

LM101 

1035 

pA79M12 

Signetics 

pA79M12 



Raytheon 

LM101 


)iA79M15 

Signetics 

(I1A79M15 



RCA 

CA101 

j 

pA/9M24 

Signetics 

pA79M24 



Signetics 

LM101 


/LtA7905 

Signetics 

pA7905 



Silicon G 

SG101 


pA7906 

Signetics 

pA7906 


LM104 

Motorola 

LM104 


pA7908 

Signetics 

pA7908 



Silicon G 

SG104 


mA7912 

Signetics 

pA7912 


LM105 

AMD 

LM105 


)iiA7918 

Signetics 

pA7918 



Intersil 

LM105 


mA7924 

Signetics 

pA7924 



Motorola 

LM105 


LF155 

AMD 

LF155 



National 

LM105 



Fairchild 

pAF155 



Raytheon 

LM105 



Intersil 

LF155 



Silicon G 

SGI 05 



Motorola 

LF155 


LM106 

AMD 

LM106 



National 

LF155 

1035 

LM107 

AMD 

LM107 



PMI 

PM 155 



Fairchild 

pA107 



Raytheon 

LF155 



Intersil 

LM107 



Signetics 

LF155 



Motorola 

LM107 


LF156 

AMD 

LF156 



National 

LM107 



re, 

finr 1 -JO 



Raytheon 

LM107 



Intersil 

LF156 


1 

RCA 

CA107 



Motorola 

LF156 


1 

Signetics 

LM107 



♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer i Replacement 

IC Master I 

Manufacturer 

1 Replacement 

IC Master 

Manufacturer 

I Replacement 

K: Master 

Manufacturer 

iReplacemenl 

IC Maslar 

Device 

I Source 

Device 

Page 

Device 

1 Source 

Device 

Page 

Device 

'source 

Device Page 

Device 

1 Source 

Device Page 

Texas Instruments (cont’d) 

MCI 458 

Fairchild 

Ham's 

pA1458 

HA-26SS 

986 

♦SN10131 

♦SN10133 

Motorola 

Motorola 

MCI 01 31 

MCI 01 33 

SN15836 

Fairchild 

Hitachi 

936 

HD2206 






Motorola 

MC1458 

I 

SN10140 

Signetics 

10140 


Motorola 

MC836 

LM107 

Silicon G 

SG107 



National 

LM1458 

j 

SN10144 

Motorola 

MCI 01 44 


National 

DM936 

LM108 

AMD 

LM108 



NEC America ^tPC1458 



NEC America 

pPB10144 

SN 15837 

Fairchild 

937 


Raytheon 

LM108 



PMI 

OP-14 



Raytheon 

RC10144 


Motorola 

MC837 


RCA 

CA309 




SSS1458 



Signetics 

10144 


National 

DM937 


Silicon G 

SGI 08 



Raytheon 

RC1458 

j 

SN10147 

Fairchild 

FI 0405 

SN15838 

Fairchild 

9135 

LM111 

AMD 

LM111 




RC4558 


SN10148 

Hitachi 

HD10148 


Motorola 

MC835 


Intersil 

LM111 



RCA 

CA1458 

I 


Motorola 

MCM10148 

SN 15844 

Fairchild 

944 


National 

LM111 



Signetics 

MCI 458 

I 


NEC America fiPB10148 


Hitachi 

HD2209 


Raytheon 

LM111 



Silicon G 

SG1458 



Signetics 

10148 


Motorola 

MC844 


RCA 

CA111 


MC1489A 

Signetics 

MC1489A 


♦SN10160 

Motorola 

MC10160 


National 

DM944 


Signetics 

LM111 



Silicon G 

SG1489A 


♦SN10161 

Motorola 

MCI 01 61 

SN15845 

Fairchild 

945 


Silicon G 

SG1 11 


MCI 558 

Exar 

XR1558 


SN10164 

Fairchild 

FI 01 64 


Hitachi 

HD2205 

LM118 

AMD 

LM118 



Fairchild 

pA1558 



Hitachi 

HD10164 


Motorola 

MC845 

LM301 

AMD 

LM301 



Harris 

HA-2650 

986 


Motorola 

MC10164 


National 

DM945 


Fairchild 

pA301 



Motorola 

MCI 558 



NEC America ^iPBl0164 

SN 15846 

Fairchild 

946 


Intersil 

LM301 



National 

LM1558 



Signetics 

10164 


Hitachi 

HD2203 


Motorola 

LM301 



PMI 

PMI 558 


SN10174 

Fairchild 

FI 01 74 


Motorola 

MC846 


National 

LM301 




SSS1558 



Hitachi 

HD10174 


National 

DM946 


Raytheon 

LM301 



Raytheon 

RM1558 



Motorola 

MCI 01 74 

SN 15848 

Fairchild 

948 


RCA 

CA301 




RM4558 



NEC America pPB10174 


Motorola 

MC848 


Signetics 

LM301 



RCA 

CA1558 



Signetics 

10174 


National 

DM948 


Silicon G 

SG301 



Silicon G 

SGI 558 


SN10175 

Motorola 

MCI 01 75 

SN15649 

Fairchild 

949 


Toshiba 

TA7506 


MC3423 

Motorola 

MC3423 


♦SN10179 

Motorola 

MC10179 


Motorola 

MC849 

LM301A 

NEC America uPC 1 57 


MC3446 

Motorola 

MC3446A 


♦SN10181 

Motorola 

MClOiei 


National 

OM949 



fiPC301A 


NE555 

AMD 

NE555 


SN151800 

Motorola 

MCI 800 

SN15850 

Fairchild 

950 

LM304 

Fairchild 

pA304 

934 


Cherry 

CS555 



National 

DM1800 


Motorola 

MC850 


Motorola 

LM304 



Exar 

XR555 


SN151801 

Motorola 

MCI 801 

SN15851 

Fairchild 

951 


NEC America pPC142 



Fairchild 

pA555 



National 

DM1801 


Motorola 

MC851 


Silicon G 

SG304 



Intersil 

NE555 


SN151802 

Motorola 

MCI 802 

SN15857 

Fairchild 

9157 

LM305 

AMD 

LM305 



Motorola 

MCI 455 


SN151803 

Motorola 

MCI 803 


Motorola 

MC857 


FairchHd 

pA305 

934 


NEC America pPC1555 


SN151804 

Motorola 

MCI 804 


National 

DM957 


Intersil 

LM305 



Raytheon 

RC555 


SN151805 

Motorola 

MC1805 

SN15858 

Feurchild 

9158 


Motorola 

LM305 



RCA 

CA555 


SN151806 

Motorola 

MCI 806 


Motorola 

MC858 


NEC America iiPC141 



Signetics 

NE555 


SN151807 

Motorola 

MCI 807 


National 

DM958 


Raytheon 

LM305 



Silicon G 

SG555 


SN151808 

Motorola 

MCI 808 

SN15861 

Fairchild 

961 


Silicon G 

SG305 


NE556 

Exar 

XR556 


SN151809 

Motorola 

MC1809 


Motorola 

MC861 

LM306 

AMD 

LM306 



Fairchild 

P.A556 


SN151810 

Motorola 

MC1810 


National 

DM961 

LM307 

AMD 

LM307 



Motorola 

MC3456 


SN151811 

Motorola 

MC1811 

SN15862 

Fairchild 

962 


Fairchild 

pA307 



Silicon G 

SG556 


SN151812 

Motorola 

MC1812 


Hitachi 

HD2207 


Intersil 

LM307 


RC4136 

Exar 

XR4136 


SN151820 

Motorola 

MCI 820 


Motorola 

MC862 


Motorola 

LM307 



Raytheon 

RC4136. 


SN151900 

Motorola 

MCI 900 


National 

DM962 


National 

LM307 



Silicon G 

SG4136C 


SN1 51901 

Motorola 

MCI 901 

SN15863 

Feiirchild 

963 


Raytheon 

LM307 


RC4558 

Exar 

XR4558 


SN151902 

Motorola 

MCI 902 


Motorola 

MC863 


RCA 

CA307 



Motorola 

MC4558 


SN151904 

Motorola 

MCI 904 


National 

OM963 


Signetics 

LM307 



NEC America fiPC4558 


SN151905 

Motorola 

MCI 905 

SN1 59093 

Fairchild 

9093 


Silicon G 

SG307 



Raytheon 

RC4558 


SN151906 

Motorola 

MCI 906 


Motorola 

MC953 

LM308 

AMD 

LM308 


RM4136 

Exar 

XR4136 


SN151907 

Motorola 

MCI 907 


Raytheon 

RM993 


NEC America uPC156A 



Raytheon 

RC4136 


SN151908 

Motorola 

MCI 908 

SN 159094 

Fairchild 

9094 


Raytheon 

LM308 



Silicon G 

SG4136 


SN151909 

Motorola 

MCI 909 


Motorola 

MC956 


Silicon G 

SG308 


RM4558 

Exar 

XR4558 


SN151910 

Motorola 

MC1910 


Raytheon 

RM994 

LM311 

AMD 

LM311 



Motorola 

MC4558 


SN151911 

Motorola 

MC1911 

SN1 59097 

Fairchild 

9097 


Fairchild 

pA311 



Raytheon 

RM4558 


SN151912 

Motorola 

MC1912 


Motorola 

MC955 


Intersil 

LM311 


SE555 

AMD 

SE555 


SN151920 

Motorola 

MC1920 


Raytheon 

RM997 


Motorola 

LM311 



Exar 

XR555M 


SN1 58093 

Fairchild 

9093 

SN1 59099 

Fairchild 

9099 


NEC America uPC271 



Intersil 

SE555 



Motorola 

MC853 


Motorola 

MC952 



pPC31 1 



Motorola 

MCI 555 



National 

DM9093 


Raytheon 

RM999 


Raytheon 

fjiPC271 



Raytheon 

RM555 


SN1 58094 

Fairchild 

9094 

SN15930 

Fairchild 

930 



LM311 



RCA 

CA555 



Motorola 

MC856 


Motorola 

MC930 


RCA 

CAS 11 



Signetics 

SE555 



National 

DM9094 


Raytheon 

RM930 


Signetics 

LM311 



Silicon G 

SG555 


SN1 58097 

Fairchild 

9097 

SN15931 

Fairchild 

931 


Silicon G 

SG311 


SGI 524 

Exar 

XR1524 

930 


Motorola 

MC855 


Motorola 

MC931 

LM318 

AMD 

LM318 



Silicon G 

SG1524 

1128 


National 

DM9097 


Raytheon 

RM931 


NEC America 

UPC159A 


SG2524 

Exar 

SR2524 


SN1 58099 

Fairchild 

9099 

SN15932 

Faif child 

932 

LM324 

NEC America pPC324 



Silicon G 

SG2524 

1128 


Motorola 

MC852 


Motorola 

MC932 

LM339 

NEC America uPC339 


SG3524 

Silicon G 

$G3524 

1128 


National 

DM9099 


Raytheon 

RM932 

LM340-12 

National 

LM340-12 

1060 

SG3624 

Exar 

XR3524 

930 

SN15830 

Fairchild 

930 

SN15933 

Fairchild 

933 


Silicon G 

SG340-12 


♦SN10101 

Motorola 

MCI 01 01 



Hitachi 

HD2204 


Motorola 

MC933 

LM340-15 

National 

LM340-15 

1060 

♦SN10102 

Motorola 

MCI 0102 



Motorola 

MC830 


Raytheon 

RM933 


Silicon G 

SG340-15 



NEC America pPB10142 



National 

DM930 

SN 15934 

Motorola 

MC934 

LM340-18 

National 

LM340-1S 

1060 

♦SN10104 

Motorola 

MCI 01 04 


SN15831 

Fairchild 

931 


Raytheon 

RM934 


Silicon G 

SG340-18 


♦SN10105 

Motorola 

MCI 01 05 



Motorola 

MC831 

SN 15935 

Fairchild 

935 

LM340-24 

National 

LM340-24 

1060 

♦SN10106 

Motorola 

MC10106 


SN 15832 

Fairchild 

932 


Motorola 

MC940 


Silicon G 

SG340-24 


♦SN10107 

Motorola 

MCI 01 07 



Hitachi 

HD2201 


Raytheon 

RM935 

LM340-5 

National 

UII340-5 

1060 

♦SN10109 

Motorola 

MCI 01 09 



Motorola 

MC832 

SN 15936 

Fairchild 

936 


Silicon G 

SG340-5 


♦SN10110 

Motorola 

MC10110 



National 

DM932 


Motorola 

MC936 

LM340-6 

National 

Uyi340-6 

1060 

♦SN10111 

Motorola 

MCI 01 11 


SN15833 

Fairchild 

933 


Raytheon 

RM936 


Silicon G 

SG340-6 


♦SN10115 

Motorola ' 

MCI 01 15 



Hitachi 

HD2202 

SN 15937 

Fairchild 

937 

LM340-8 

National 

LM3404 

1060 

♦SN10116 

Motorola 

MCI 01 16 



Motorola 

MC833 


Motorola 

MC937 


Silicon G 

SG340-8 


♦SN10117 

Motorola 

MC10117 



National 

DM933 


Raytheon 

RM937 I 

LM358 

NEC America liPC358 


♦SN10118 

Motorola 

MC10118 


SN15834 

Motorola 

MC834 

SN15938 

Fairchild 

9135 

LM376 

Fairchild 

pA376 

934 

♦SN10119 

Motorola 

MCI 01 19 


SN15835 

Farchild 

935 


Motorola 

MC935 j 


NEC Anwrica 

fiPC305 


♦SN10121 

Motorola 

MC10121 



Motorola 

MC840 

SN 15944 

FairchHd 

944 ! 

MC1458 

Exar 

XR1458 


♦SN10130 

Motorola 

MCI 01 30 



National 

DM935 


Motorola 

MC944 i 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your recpjirements. 
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1 Manufacturer j Replacement 
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Manufacturer 

1 Reptacement 
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Device Page 
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Texas instruments (cont’d) 

SN29334 

SN29601 

National 

AMD 

DM8334 

9601 


SN54H01 

National 

Raytheon 

DM54H01 

54H01 

SN54H72 

SN54H73 

Signetics 

Fairchild 

54H72 

54H73 





Fairchild 

9601 



Signetics 

54H01 


National 

DM54H73 

SN 15944 

Raytheon 

RM944 


Motorola 

MC9601 


SN54H04 

Fairchild 

54H04 


Signetics 

54H73 

SN15945 

Fairchild 

945 


National 

DM8601 



National 

DM54H04 

SN54H74 

Fairchild 

54H74 


Motorola 

MC945 


Raytheon 

RF9601 



Raytheon 

54H04 


National 

DM54H74 


Raytheon 

RM945 

SN29602 

National 

DM8602 



Signetics 

54H04 


Raytheon 

54H74 

SN 15946 

Fairchild 

946 


Raytheon 

RM9322 


SN54HOE 

rairchitu 

54H05 


Signetics 

b4H74 


Motorola 

MC946 

SN39000 

Fairchild 

9000 



National 

DM54H05 

SN54H76 

Fairchild 

54H76 


Raytheon 

RM946 

SN39001 

Fairchild 

9001 



Raytheon 

54H05 


National 

DM54H76 

SN15948 

Fairchild 

949 

SN39024 

National 

DM9024 



Signetics 

54H05 


Signetics 

54H76 


Motorola 

MC948 

SN39300 

Fairchild 

9300 


SN54H10 

Fairchild 

54H10 

SN54H78 

Fairchild 

54H78 


Raytheon 

RM948 


National 

DM9300 



National 

DM54H10 


National 

DM54H78 

SN15949 

Fairchild 

949 

SN39301 

Fairchild 

9301 



Raytheon 

54H10 

SN54H87 

Fairchild 

54H87 


Motorola 

MC949 


National 

DM9301 



Signetics 

54H10 

SN54LS00 

Fairchild 

54LS00 


Raytheon 

RM949 

SN39308 

Fairchild 

9308 


SN54H101 

Fairchild 

54H101 


Motorola 

SN54LS00 

SN15950 

Fairchild 

950 

SN39309 

Fairchild 

9309 



Signetics 

54H101 


National 

DM54LS00 


Motorola 

MC950 


National 

DM9309 


SN54H102 

Fairchild 

54Hi02 


Raytheon 

54LS00 


Raytheon 

RM950 

SN39310 

Fairchild 

9310 



Signetics 

54H102 


Signetics 

54LS00 

SN15951 

Fairchild 

951 


National 

DM9310 


SN54H103 

Fairchild 

54H103 

SN54LS01 

Motorola 

SN54LS01 


Motorola 

MC951 

SN3931 1 

Fairchild 

9311 



National 

DM54H103 


National 

DM54LS01 


Raytheon 

RM951 


National 

DM9311 



Signetics 

54H103 


Raytheon 

54LS01 

SN15957 

Fairchild 

9157 

SN39312 

Fairchild 

9312 


SN54H106 

Fairchild 

54H106 


Signetics 

54LS01 


Motorola 

MC957 


National 

DM9312 



National 

DM54H106 

SN54LS02 

Fairchild 

54LS02 

SN15958 

Fairchild 

9158 

SN39316 

Fairchild 

9316 



Signetics 

54H106 


Motorola 

SN54LS02 


Motorola 

MC958 


National 

DM9316 


SN64H108 

Fairchild 

54H108 


National 

OM54LS02 

SN 15961 

Fairchild 

961 

SN39318 

Fairchild 

9318 



NaWonai 

r>M54Mio« 


Ra>Th60r, 

S4LGG2 


Motorola 

MC961 


National 

DM9318 



Signetics 

54H108 


Signetics 

54LS02 


Raytheon 

RM961 

SN39322 

Fairchild 

9322 


SN54FI11 

Faifchiiu 

54Hi 1 

SN54LS03 

Fairchild 

54LS03 

SN 15962 

Fairchild 

962 


National 

DM9322 



National 

DM54H1 1 


Motorola 

SN54LS03 


Motorola 

MC962 

SN39334 

Fairchild 

9334 



Raytheon 

54H11 


National 

DM54tS03 


Raytheon 

RM962 


National 

DM9334 



Signetics 

54H11 


Raytheon 

54LS03 

SN 15963 

Fairchild 

963 

SN39601 

Fairchild 

9601 


SN54H15 

Fairchild 

54H15 


Signetics 

54LS03 


Motorola 

MC963 


National 

DM9601 



Raytheon 

54H15 

SN54LS04 

Fairchild 

54LS04 


Raytheon 

RM963 

SN39602 

Fairchild 

9602 


SN54H183 

Fairchild 

54H183 


Motorola 

SN54LS04 

SN29000 

Fairchild 

9000 


National 

DM9602 


SN54H20 

Fairchild 

54H20 


National 

DM54LS04 

SN29001 

Fairchild 

9001 

SN4LS160A Fairchild 

74LS160 



National 

DM54H20 


Raytheon 

54LS04 

SN29002 

National 

DM9002 

♦SN52L022 

Tl 

TL022M 



Raytheon 

54H20 


Signetics 

54LS04 

SN29003 

National 

DM9003 

♦SN52L044 

Tl 

TL044M 



Signetics 

54H20 

SN54LS05 

Fairchild 

54LS05 

SN29004 

National 

DM9004 

♦SN52101 

Tl 

LM101 


SN54H21 

Fairchild 

54H21 


Motorola 

SN54LS05 

SN29005 

National 

DM9005 

SN52104 

Tl 

LM104 



National 

DM54H21 


National 

DM54LS05 

SN29006 

National 

DM9006 

♦SN52105 

Tl 

LM105 



Signetics 

54H21 


Raytheon 

54LS05 

SN29008 

National 

DM9008 

aSN52106 

Tl 

LM106 


SN54H22 

Fairchild 

54H22 


Signetics 

54LS05 

SN29009 

National 

DM9009 

♦SN52107 

Tl 

LM107 



National 

DM54H22 

SN54LS08 

Fairchild 

54LS08 

SN29012 

National 

DM9012 

♦SN52108 

AMD 

LM108 



Raytheon 

54H22 


Motorola 

SN54LS08 

SN29016 

National 

DM9016 


Intersil 

LM108 



Signetics 

54H22 


National 

DM54LS08 

SN29024 

National 

DM8024 


Motorola 

LM108 


SN54H30 

Fairchild 

54H30 


Raytheon 

54LS08 

SN29300 

AMD 

9300 


National 

LM108 

1035 


National 

DM54H30 


Signetics 

54LS08 


Fairchild 

9300 


Ftaythewi 

LM108 



Signetics 

54H30 

SN54LS09 

Fairchild 

54LS09 


National 

DM8300 


RCA 

CA108 


SN54H40 

Fairchild 

54H40 


MntQfQja 

SN54LSQ9 


Raytheon 

HM9300 


Silicon G 

SG108 



National 

DM54H40 


National 

DM54LS09 

SN29301 

AMD 

9301 

♦SN52109 

Tl 

LM109 



Raytheon 

54H40 


Raytheon 

54LS09 


Fairchild 

9301 

SN52110 

AMD 

LM110 



Signetics 

54H40 


Signetics 

54LS09 


National 

DM8301 


Intersil 

LM110 


SN54H50 

Fairchild 

54H50 

SN54LS10 

Fairchild 

54LS10 



DM9301 


Motorola 

LM110 



National 

DM54H50 


Motorola 

SN54LS10 

SN29308 

AMD 

9308 


National 

LM110 



Signetics 

54H50 


National 

DM54LS10 


Fairchild 

9308 


Silicon G 

SG1 10 


SN54H51 

Fairchild 

54H51 


Raytheon 

54LS10 


Raytheon 

RC9308 

♦SN52111 

Tl 

LM111 



National 

DM54H51 


Signetics 

54LS10 



RM9308 

♦SN52118 

Tl 

LM118 



Signetics 

54H51 

SN54LS107A 

Fairchild 

54LS107 

SN29309 

AMD 

9309 

SN52197 

Signetics 

S8291 


SN54H52 

Fairchild 

54H52 


Motorola 

SN54LS107A 


Fairchild 

9309 

♦SN52506 

Tl 

TL506 



National 

DM54H52 


National 

DM54LS107 


National 

DM8309 

♦SN52510 

Tl 

TL510 



Signetics 

54H52 


Raytheon 

54LS107 

SN29310 

AMD 

9310 

aSN52514 

Tl 

TL514 


SN54H53 

Fairchild 

54H53 


Signetics 

54LS107 


Fairchild 

9310 

♦SN52555 

Tl 

SE555 



National 

DM54H5.3 

SN54LS109A 

Fairchild 

54i_S10S 


National 

DM8310 

♦SN52558 

Tl 

MCI 558 



Signetics 

54H53 


Motorola 

SN54LS109A 


Raytheon 

RM9310 

♦SN52702 

Tl 

TL702 


SN54H54 

Fairchild 

54H54 


National 

DM54LS109 

SN29311 

AMD 

3311 

♦SN52702A 

Ti 

HA702 



National 

DM54H54 


Raytheon 

54LS109 


Fairchild 

9311 

♦SN52709 

Tl 

uA709 



Signetics 

54H64 


SiQPicftiCS 

54LSi05 


National 

DM8311 

♦SN52710 

Tl 

TL710 


SN54H55 

Fairchild 

54H55 

SN54LS1 1 

Fairchild 

54LS11 


Raytheon 

RM9311 

♦SN5271 1 

Tl 

pA711 



National 

DM54H55 


Motorola 

SN54LS11 

SN29312 

AMD 

9312 

♦SN52723 

Tl 

mA723 



Signetics 

54H55 


National 

DM54LS11 


Fairchild 

9312 

♦SN52733 

Tl 

HA733 


SN54H60 

Fairchild 

54H60 


Raytheon 

54LS11 


National 

DM8312 

SN52741 

Sprague 

ULS-2151 



National 

DM54H60 


Signetics , 

54LS11 


Raytheon 

RC9312 

♦SN52741 

Tl 

i.A7d1 



v^jgriotjcs 

uHrlSO 

3N54L5i i2A 

Fairchild 

5415112 



RM9312 

♦SN52747 

Tl 

HA747 


SN54H61 

Fairchild 

54H61 


Motorola 

SN54LS112A 

SN29316 

AMD 

9316 

♦SN52748 

Tl 

fiA748 



National 

DM54H61 


National 

DM54LS112 


Fairchild 

9316 

♦SN52771 

Signetics 

MCI 556 



Signetics 

54H61 


Raytheon 

54LS112 


National 

DM8316 

♦SN52777 

Tl 

pA777 


SN54H62 

Fairchild 

54H62 


Signetics 

54LS112 


Raytheon 

RM9316 

♦SN52810 

Tl 

TL810 



National 

DM54H62 

SN54LS113A 

Fairchild 

54LS113 

SN29318 

AMD 

9318 

♦SN5281 1 

Tl 

TL811 



Signetics 

54H62 


Motorola 

SN54LS113A 


Fairchild 

9318 

♦SN52820 

Tl 

TL820 


SN54H71 

Fairchild 

54H71 


National 

DM54LS113 


National 

DM8318 

SN54H00 

Fairchild 

54H00 



National 

DM54H71 


Raytheon 

54LS113 

SN29322 

AMD 

9322 


National 

DM54HOO 



Signetics 

54H71 


Signetics 

54LS113 


Fairchild 

9322 


Raytheon 

54H00 


SN54H72 

Fairchild 

54H7? 

QK\C.A\ Cin/fh 


' 



umoo£./: 


Signetics 

54H00 




54H73 


Motorola 

SN54LS114A 

SN29334 

Fairchild 

9334 

SN54H01 

Fairchild 

54H01 



National 

DM54H72 


National 

DM54LS114 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided in the IC Master on the pages noted. 
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Texas Instruments (cont’d) 

SN54LS157 AMD 

Fairchild 

SN54LS157 

54LS157 

SN54LS191 Motorola 
National 

SN54LS191 

DM54LS191 


SN54LS253 

Fairchild 

Motorola 

54LS253 

SN54LS253 





Motorola 

SN54LS157 

Raytheon 

54LSiyi 



National 

DM54LS2b3 


SN54LS114A 

Raytheon 

54LS114 

National 

DM54LS157 

Signetics 

54LS191 



Raytheon 

54LS253 



Signetics 

54LS114 

Raytheon 

54LS157 

SN54LS192 AMD 

SN54LS192 



Signetics 

54LS253 


SN54LS12 

Motorola 

SN54LS12 

Signetics 

54LS157 

Fairchild 

54LS192 


SN54LS257A 

AMD 

SN54LS257 



National 

DM54LS12 

SN54LS158 AMD 

SN54LS158 

Motorola 

SN54LS192 



Fairchild 

54LS257 



Raytheon 

54LS12 

Fairchild 

54LS158 

National 

DM54LS192 



Motorola 

SN54LS257A 



Signetics 

54LS12 

Motorola 

SN54LS158 

Raytheon 

54LS192 



National 

DM54LS257 


SN54LS122 

Motorola 

SN54LS122 

National 

DM54LS158 

Signetics 

54LS192 



Raytheon 

54LS257 



National 

DM54LS122 

Raytheon 

54LS158 

SN54LS193 AMD 

SN54LS193 



Signetics 

54LS257 



Raytheon 

54LS122 

Signetics 

54LS158 

Fairchild 

54LS193 


SN54LS258A 

AMD 

SN54LS258 


SN54LS123 

AMD 

SN54LS123 

SN54LS160A AMD 

SN54LS160 

Motorola 

SN54LS193 



Fairchild 

54LS258 



Motorola 

SN54LS123 

Fairchild 

54LS160 

National 

DM54LS193 



Motorola 

SN54LS258A 



National 

DM54LS123 

Motorola 

SN54LS160A 

Raytheon 

54LS193 



Raytheon 

54LS258 



Raytheon 

54LS123 

National 

DM54LS160 

Signetics 

54LS193 



Signetics 

54LS258 


SN54LS125A 

Fairchild 

54LS125 

Raytheon 

54LS160 

SN54LS194A AMD 

SN54LS194A 


SN54LS259 

Fairchild 

54LS259 ■ 



Motorola 

SN54LS125A 

SN54LS161A AMD 

SN54LS161 

Fairchild 

54LS194 



Motorola 

SN54LS259 



National 

DM54LS125 

Fairchild 

54LS161 

Motorola 

SN54LS194A 


SN54LS26 

Fairchild 

54LS26 



Raytheon 

54LS125 

Motorola 

SN54LS161A 

Raytheon 

54LS194A 



Motorola 

SN54LS26 



Signetics 

54LS125 

National 

DM54LS161 

SN54LS195A AMD 

SN54LS195A 



National 

DM54LS26 


SN54LS126A 

Fairchild 

54LS126 

Raytheon 

54LS161 

Fairchild 

54LS195 



Raytheon 

54LS26 



Motorola 

SN54LS126A 

Signetics 

54LS161 

Motorola 

SN54LS195A 



Signetics 

54LS26 



National 

DM54LS126 

SN54LS162A AMD 

SN54LS162 

Raytheon 

54LS195A 


SN54LS261 

Raytheon 

54LS261 



Raytheon 

54LS126 

Fairchild 

54LS162 

Signetics 

54LS195A 



Signetics 

54LS261 



Signetics 

54LS126 

Motorola 

SN54LS162A 

SN54LS196 Fairchild 

54LS196 


SN54LS266 

Fairchild 

54LS266 


SN54LS13 

Motorola 

SN54LS13 

National 

DM54LS162 

Motorola 

SN54LS196 



Motorola 

SN54LS266 



National 

DM54LS13 

Raytheon 

54LS162 

National 

DM54LS196 



Raytheon 

54LS266 



Raytheon 

54LS13 

SN54LS163A AMD 

SN54LS163 

Raytheon 

54LS196 



Signetics 

54LS266 



Signetics 

54LS13 

Fairchild 

54LS163 

SN54LS197 Fairchild 

54LS197 


SN54LS27 

Fairchild 

54LS27 


SN54LS132 

Fairchild 

54LS132 

Motorola 

SN54LS163A 

Motorola 

SN54LS197 



Motorola 

SN54LS27 



Motorola 

SN54LS132 

National 

DM54LS163 

National 

DM54LS197 



National 

DM54LS27 



National 

DM54LS132 

Raytheon 

54LS163 

Raytheon 

54LS197 



Raytheon 

54LS27 



Signetics 

54LS132 

Signetics 

54LS163 

SN54LS20 Fairchild 

54LS20 



Signetics 

54LS27 


SN54LS136 

Fairchild 

54LS136 

SN54LS164 AMD 

SN54LS164 

Motorola 

SN54LS20 


SN54LS273 

AMD 

SN54LS273 



Motorola 

SN54LS136 

Fairchild 

54LS164 

National 

DM54LS20 



MMI 

54LS273 

509 


Raytheon 

54LS136 

National 

DM54LS164 

Flaytheon 

54LS20 



Raytheon 

S4LS273 

531 


Signetics 

54LS136 

Raytheon 

54LS164 

Signetics 

54LS20 


SN54LS279 

Fairchild 

54LS279 


SN54LS138 

AMD 

SN54LS138 

Signetics 

54LS164 

SN54LS21 Fairchild 

54LS21 



Motorola 

SN54LS279 



Fairchild 

54LS138 

SN54LS164A Motorola 

SN54LS164A 

Motorola 

SN54LS21 



National 

DM54LS279 



Motorola 

SN54LS.138 

SN54LS165 Fairchild 

54LS165 

National 

DM54LS21 



Raytheon 

74LS279 



National 

DM54LS138 

Motorola 

SN54LS165 

Raytheon 

54LS21 



Signetics 

54LS279 



Raytheon 

54LS138 

SN54LS166 Motorola 

SN54LS166 

Signetics 

54LS21 


SN54LS28 

Fairchild 

54LS28 



Signetics 

54LS138 

SN54LS168 AMD 

SN54LS168 

SN54LS22 Fairchild 

54LS22 



Motorola 

SN54LS28 


SN54LS139 

AMD 

SN54LS139 

Fairchild 

54LS168 

Motorola 

SN54LS22 



Raytheon 

54LS28 



Fairchild 

54LS139 

Motorola 

SN54LS168 

National 

DM54LS22 



Signetics 

54LS28 



Motorola 

SN54LS139 

National 

DM54LS168 

Raytheon 

54LS22 


SN54LS280 

Fairchild 

54LS280 



National 

DM54LS139 

SN54LS169 AMD 

SN54LS169 

Signetics 

54LS22 


SN54LS281 

AMD 

SN54LS281 



Raytheon 

54LS139 

Fairchild 

54LS169 

SN54LS221 Motorola 

SN54LS221 


SN54LS283 

Fairchild 

54LS283 



Signetics 

54LS139 

Motorola 

SN54LS169 

National 

DM94LS221 



MMI 

54LS283 




74LS139 

National 

DM54LS169 

Raytheon 

54LS221 



Motorola 

SN54LS283 


SN54LS14 

Fairchild 

54LS14 

SN54LS170 AMD 

SN54LS170 

Signetics 

54LS221 



National 

DM54LS283 



Motorola 

SN54LS14 

Fairchild 

54LS170 

SN54LS240 AMD 

SN54LS240 



Raytheon 

54LS283 



National 

DM54LS14 

Motorola 

SN54LS170 

Fairchild 

54LS240 


SN54LS289 Motorola 

SN54LS289 



Raytheon 

54LS14 

National 

DM54LS170 

MMI 

54LS240 

768 

SN54LS290 

Farchild 

54LS290 



Signetics 

54LS14 

Raytheon 

54LS170 

Motorola 

SN54LS240 



Motorola 

SN54LS290 


SN54LS148 

AMD 

SN54LS148 

Signetics 

54LS170 

Raytheon 

54LS240 

522 


Signetics 

54LS290 


SN54LS15 

Feiirchild 

54LS15 

SN54LS173A Fairchild 

54LS173 

SN54LS241 AMD 

SN54LS241 


SN54LS293 

Fairchild 

54LS293 



Motorola 

SN54LS15 

Motorola 

SN54LS173 

Fairchild 

54LS241 



Motorola 

SN54LS293 



National 

DM54LS15 

National 

DM54LS173 

MMI 

54LS241 

768 


Signetics 

54LS293 



Raytheon 

54LS15 

Signetics 

54LS173 

Motorola 

SN54LS241 


SN54LS295B 

Fairchild 

54LS295 



Signetics 

54LS15 

SN54LS174 AMD 

SN54LS174 

Raytheon 

54LS241 

525 


Motorola 

SN54LS295A 


SN54LS151 

AMD 

SN54LS151 

Fairchild 

54LS174 

SN54LS242 AMD . 

SN54LS242 



Raytheon 

54LS295A 



Fairchild 

54LS151 

National 

DM54LS174 

Motorola 

SN54LS242 



Signetics 

54LS295A 



Motorola 

SN54LS151 

Raytheon 

54LS174 

Raytheon 

54LS242 

528 

SN54LS298 

Fairchild 

54LS298 



National 

DM54LS151 

Signetics 

54LS174 

SN54LS243 AMD 

SN54LS243 



Motorola 

SN54LS298 



Raytheon 

54iS151 

SN54LS175 AMD 

SN54LS175 

Motorola 

SN54LS243 



Raytheon 

54LS298 



Signetics 

54LS151 

Fairchild 

54LS175 

Raytheon 

54LS243 

528 

SN54LS299 

AMD 

SN54LS299 


SN54LS152 

Fairchild 

54LS152 

Motorola 

SN54LS175 

SN54LS244 AMD 

SN54LS244 


* 

Fairchild 

54LS299 



Motorola 

SN54LS152 

National 

DM54LS175 

. MMI 

54LS244 

768 


MMI 

54LS299 



Raytheon 

54LS152 

Raytheon 

54LS175 

Motorola 

SN54LS244 



Raytheon 

54LS299 

533 

SN54LS153 

AMD 

SN54LS153 

Signetics 

54LS175 

Raytheon 

54LS244 

525 

SN54LS30 

Fairchild 

54LS30 



Fairchild 

54LS153 

SN54LS181 AMD 

SN54LS181 

SN54LS245 MMI 

54LS24S 

774 


Motorola 

SN54LS30 



Motorola 

SN54LS153 

Fairchild 

54LS181 

Motorola 

SN54LS245 



National 

DM54LS30 



National 

DM54LS153 

Motorola 

SN54LS181 

SN54LS247 Motorola 

SN54LS247 



Raytheon 

54LS30 



Raytheon 

54LS153 

Raytheon 

54LS181 

National 

DM54LS247 



Signetics 

54LS30 



Signetics 

54LS153 

Signetics 

54LS181 

SN54LS248 Motorola 

SN54LS248 


SN54LS32 

Fairchild 

54LS32 


SN54LS155 

Fairchild 

54LS155 

SN54LS189 Motorola 

SN54LS189 

National 

DM54LS248 



Motorola 

SN54LS32 



Motorola 

SN54LS155 

SN54LS190 AMD 

SN54LS190 

SN54LS249 Motorola 

SN54LS249 



National 

DM54LS32 



National 

DM54LS155 

Fairchild 

54LS190 

National 

DM54LS249 



Raytheon 

54LS32 



Raytheon 

54LS155 

Motorola 

SN54LS190 

SN54LS251 AMD 

SN54LS251 



Signetics 

54LS32 




74LS155 

National 

DM54LS190 

Fairchild 

54LS251 


SN54LS322 

MMI 

54LS322 


SN54LS156 

Fairchild 

54LS156 

Raytheon 

54LS190 

Motorola 

SN54LS251 



Motorola 

SN54LS322 



Motorola 

SN54LS156 

Signetics 

54LS190 

Raytheon 

54LS251 



Raytheon 

54LS322 

537 


National 

DM54LS156 

SN54LS191 AMD 

SN54LS191 

Signetics 

54LS251 


SN54LS322A 

AMD 

AM25LS22 



Raytheon 

54LS156 

Fairchild 

54LS191 

SN54LS253 AMD 

SN54LS253 




SN54LS322 



♦ Discontinued 
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Texas instruments (cont’d\ 


SN54LS40 

Fairchild 

54LS40 

SN54LS92 

Signetics 

54LS92 

SN54S153 

Signetics 

54S153 







Motorola 

SN54LS40 

SN54LS93 

Fairchild 

54LS93 

SN54S157 

AMD 

SN54S157 







National 

DM54LS40 


Motorola 

SN54LS93 


Fairchild 

54S157 


SN54LS322A 

Raythkin 

54LS322A 



Raytheon 

54LS40 


Raytheon 

54LS93 


Signetics 

54S157 


SN54LS323 

MMI 

54LS323 



Signetics 

54LS40 


Signetics 

54LS93 

SN54S158 

AMD 

SN54S158 



Motorola 

SN54LS323 


SN54LS42 

Fairchild 

54LS42 

SN54LS95B Fairchild 

54LS95 


Fairchild 

54S158 



Raytheon 

54LS323 

540 


Motorola 

SN54LS42 



54LS95B 


Signetics 

54S158 


SM54tS323A 

AMD 

AM25LS23 



National 

OM54LS42 


Motorola 

SN54LS95B 

SN54S174 

AMD 

SN54S174 


SN54LS33 

Fairchild 

54LS33 



Raytheon 

54LS42 


Raytheon 

54LS95B 


Fairchild 

54S174 



Motorola 

SN54LS33 



Signetics 

54LS42 

SN54LS96 

Signetics 

54LS96 

SN54S175 

AMD 

SN54S175 



Raytheon 

54LS33 


SN54LS424 

AMD 

SN54LS424 

SN54L0{I 

National 

DM54L00 


Fairchild 

54S175 



Signetics 

54LS33 


SN54LS47 

Motorola 

SN54LS47 

SN54L01 

National 

DM54L01 

SN54S181 

AMD 

SN54S181 


SN54LS352 

Fairchild 

54LS352 


SN54LS48 

Motorola 

SN54LS48 

SN54L02 

National 

DM54L02 


Fairchild 

54S181 



Motorola 

SN54LS352 


SN54LS49 

Motorola 

SN54LS49 

SN54L03 

National 

DM54L03 



93S41 



National 

DM54LS352 


SN54LS490 

Fairchild 

54LS490 

SN54L04 

National 

DM54L04 


Signetics 

54S181 


SN54LS353 

Fairchild 

54LS353 



Motorola 

SN54LS490 

SN54L10 

National 

DM54L10 

SN54S182 

Fairchild 

93S42 



Motorola 

SN54LS353 


SN54LS51 

Fairchild 

54LS51 

SN54L123 

National 

DM54L123 


MMI 

54S182 



National 

DM54LS353 



Motorola 

SN54LS51 

SN54L154 

National 

DM54L154A 

SN54S188 

AMD 

AM27S18 


SN54LS363 

MMI 

54LS363 



National 

DM54LS51 

SN54L157 

National 

DM54L157A 


Harris 

HM7602 

1284 

SN54LS365A 

Fairchild 

54LS365 



Raytheon 

54LS51 

SN54L164 

National 

DM54L164 


MMI 

5330 



Motorola 

SN54LS365A 



Signetics 

54LS51 

SN54L192 

National 

DM54L192 



5330-1 

1449 


Raytheon 

54LS365 


SN54LS54 

Fairchild 

54LS54 

SN54L193 

National 

DM54L193 


National 

DM59S188 



Signetics 

54LS365A 



Motorola 

SN54LS54 

SN54L20 

National 

DM54L20 


Supertax 

MM74S188 

1704 

SN64LS366A 

Fairchild 

54LS366 



National 

DM54LS54 

SN54L30 

National 

DM54L30 

SN54S189 

AMD 

AM27S03 



Motorola 

SN54LS366A 



Raytheon 

54LS54 

SN54L368A 

Raytheon 

54LS368 



SN54S189 



Raytheon 

54LS366 



Signetics 

54LS54 

SN54L42A 

Natiortal 

DM54L42A 


National 

DM54S189 



Sionotios 

fi4| 


SN54LS55 

Fstrchild 

54LS53 

3N54L5 i 

Naiionai 


SN54S194 

AMD 

SN54S194 


SN54LS367A 

Fairchild 

54LS367 



Motorola 

SN54LS55 

SN54L54 

National 

DM54L54 


Fairchild 

54S194 



TvlOiOi oldt 

oN54Lo367A 



National 

DM54LS55 

SN54L55 

National 

DM54L55 

SN54S195 

AMD 

SN54S19S 



Raytheon 

54L,S367 



Raytheon 

54LS55 

SN54L71 

National 

DM54L71 


Fairchild 

93S00 



Signetics 

54LS367A 



Signeties 

54LS55 

SN54L72 

National 

UM54L72 

SN54S20 

Feiirchild 

54S20 


SN54LS368A 

Fairchild 

54LS368 


SN54LS640 Motorola 

SN54LS640 

SN54L73 

National 

DM54L73 

SN54S200 

Fairchild 

93421 

1252 


Motorola 

SN54LS368A 


SN54LS641 

Motorola 

SN54LS641 

SN54L74 

National 

DM54L74 

♦SN54S200 

MMI 

5531 



Signetics 

54LS368A 


SN54LS642 

Motorola 

SN54LS642 

SN54L75 

National 

DM54L75 


National 

DM54S200 


SN54LS37 

Fairchild 

54LS37 


SN54LS645 

Motorola 

SN54LS645 

SN54L7e 

National 

DM54L78 


Raytheon 

RM5340 



Motorola 

SN54LS37 


SN54LS670 

Fairchild 

54LS670 

SN54L85 

National 

DM54L85 


Signetics 

54S200 

1878 


National 

DM54LS37 



Motorola 

54LS670 

SN54L86 

National 

DM54L86 


Tl 

SN54S201 



Raytheon 

54LS37 



National 

DM54LS670 

SN54L90 

National 

DM54L90 

SN54S201 

National 

DM54S200 



Signetics 

54LS37 



Raytheon 

54LS670 

SN54L91 

National 

DM54L91 

SN54S206 

MMI 

5205-1 

1486 

SN54LS373 

AMD 

SN54LS373 



Signetics 

54LS670 

SN54L93 

National 

DM54L93 


National 

OM54S206 



MMI 

S4LS373 

505 

SN54LS73A Fairchild 

54LS73 

SN54L95 

National 

DM54L95 


Raytheon 

RM5330 



Motorola 

SN54LS373 



Motorola 

SN54LS73A 

SN54L98 

National 

DM54L98 


Tl 

SN74S301 



Raytheon 

54LS373 

543 


National 

DM54LS73 

SN54S00 

Fairchild 

54S00 

SN54S214 

Fairchild 

93425 

1240 

SN54LS374 

AMD 

SN54LS374 



Raytheon 

54LS73 



9S00 

SN54S22 

Fairchild 

54S22 



MMI 

S4LS374 

505 


Signetics 

54LS73 

SN54S02 

Fairchild 

54S02 


Natiortal 

DM54S22 



Raytheon 

S4LS374 

543 

SN54LS74A 

Fairchild 

54LS74 


Signetics 

54S02 


Signetics 

54S22 


SN54LS375 

Motorola 

SN54LS375 



Motorola 

SN54LS74A 

SN54S03 

Fairchild 

54S03 

SN54S240 

AMD 

SN54S240 



Signetics 

54LS375 



National 

DM54LS74 

SN54S04 

Fairchild 

54S04 


MMI 

54S240 

788 

SN54LS377 

AMD 

SN54LS377 



Raytheon 

54LS74 



9504A 


Raytheon 

54S240 



MMI 

54LS377 

509 


Signetics 

54LS74 


S«QnotiC3 

54S04 

SN54S24i 

AMD 

SN54S241 



Raytheon 

54LS377 

549 

SN54LS75 

Motorola 

SN54LS75 

SN54S05 

Fairchild 

54S05 


MMI 

54S241 

768 

SN54LS378 

AMD 

SN54LS378 



National 

DM54LS75 



9505A 



54S242 



Motorola 

SN54LS378 



Raytheon 

54LS75 


Signetics 

54S05 


Raytheon 

54S241 


SN54LS379 

AMD 

AM25LS08 



Signetics 

54LS75 

SN54S08 

Fairchild 

54S08 

SN54S244 

MMI 

54S244 

768 



SN54LS379 


SN54LS76A Motorola 

SN54LS76A 


Signetics 

54S08 

SN54S251 

AMD 

SN54S251 



Motorola 

SN54LS379 



National 

DM54LS76 

SN54S09 

Fairchild 

54S09 


Fairchild 

54S251 


SN54LS38 

Fairchild 

54LS38 



Raytheon 

54LS76 


Signetics 

54S09 


Signetics 

54S251 



Motorola 

SN54LS38 



Signetics 

54LS76 

SN54S10 

Fairchild 

54S10 

SN54S257 

AMD 

SN54S257 



National 

DM54LS38 


SN54LS77 

Fairchild 

54LS77 

SN54S1 1 

Fairchild 

54S11 

SN54S258 

AMD 

SN54S258 



Raytheon 

54LS38 



Motorola 

SN54LS77 


Signetics 

54S11 


Fairchild 

54S258 



Signetics 

54LS38 



Raytheon 

54LS77 

SN54S112 

Fairchild 

54S112 


Signetics 

54S258 


SN54LS381 

AMD 

SN54LS381 


SN54LS78A Motorola 

SN54LS78A 


Motorola 

SN54S112 

SN54S270 

MMI 

5205-1 

1466 

SN54LS384 

AMD 

AM25LS14 



National 

DM54LS78 

SN54S113 

Fairchild 

54S113 

SN54S283 

MMI 

S4S283 




SN54LS384 



Raytheon 

54LS7e 


Motorola 

SN54S1i3 

SN54S287 

AMD 

AM27S21 



Motorola 

SN54LS384 



Signetics 

54LS78 

SN54S114 

Fairchild 

54S114 


Fairchild 

93427 

1258 


Raytheon 

54L.S244 

525 

SN54LS83A Fairchild 

54LS83 

SN54S13 

Fairchild 

54LS13 


Harris 

HM7611 




54LS384 

551 


Motorola 

SN54LS83A 

SN54S132 

Fairchild 

54S132 



1284,1292 

SN64LS385 

AMD 

AMPfil SI .5 



National 

DM54LS83 

SN54S133 

Fairchiid 

54S133 



HM7611A 




SN54LS385 



Raytheon 

54LS83A 

SN54S134 

Fairchild 

54S134 


MMI 

5301-1 

1449 


Motorola 

SN54LS385 


SN54LS85 

Fairchild 

54LS85 

SN54S135 

Fairchild 

54S135 


National 

DM54S287 



Raytheon 

54LS3S5 

554 


Motorola 

SN54LS85 

SN54S138 

AMD 

SN64S138 


Raytheon 

29661 

1664 

SN54LS386 

Motorola 

SN54LS386 



National 

DM54LS85 


Fairchild 

54S138 

SN54S288 

AMD 

AM27S19 



Raytheon 

54LS386 



Raytheon 

54LS85 

SN54S139 

AMD 

SN54S139 


Harris 

HM7603 

1284 


Rinnfttics 

Rill 



SlyAotiOS 

54L365 


Fairchild 

54S139 


MMI 

5331-1 

1449 

SN54LS390 

Fairchild 

54LS390 


SN54LS86 

Fairchild 

54LS86 


Signetics 

54S139 


National 

DM545288 



Motorola 

SN54LS390 



Motorola 

SN54LS86 

SN54S140 

AMD 

SN54S140 



DM7578 


SN54LS393 

Fairchild 

54LS393 



Raytheon 

54LS86 


Fairchild 

54S140 


Supertax 

MM74S288 

1704 


Motorola 

SN54LS393 



Signetics 

54LS86 


National 

DM54S140 

SN54S289 

AMD 

AM27S02 


SN54LS395A 

Fairchild 

54LS395 


SN54LS90 

Fairchild 

54LS90 


Signetics 

54S140 



SN54S289 



Motorola 

SN54LS395A 



Motorola 

SN54LS90 

SN54S15 

Fairchild 

54S15 


National 

DM54S289 



National 

DM54LS395 



Raytheon 

54LS90 


Signetics 

54S15 

SN54S30 

Fairchild 

54S30 



Raytheon 

54LS395 



Signetics 

54LS90 

SN54S151 

AMD 

SN54S151 

SN54S301 

Fairchild 

93411 



Signetics 

54LS395 


SN54LS91 

Raytheon 

54LS91 


Fairchild 

54S151 


National 

DM54S206 


SN54LS399 

AMD 

AM25LS09 


SN54LS92 

Motornlfl 

QWRdI coo 



-'.ct:'. 


1 aiawillia 





SN54LS399 



Raytheon 

54LS92 

SN54S153 

AMD 

SN54S153 

SN54S32 

Fairchild 

54S32 



Motorola 

SN54LS399 



Signetics 

S54LS92 


Fairchild 

54S153 


Signetics 

54S32 



♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

I Replacement 

IC Master 
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Device 
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Device 
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Device Page 

Device 

1 Source 

Device Page 

Device 

1 Source 

Device 

Page 

Texas Instruments (cont’d) 

SN5407 

SN5408 

Signetics 

Fairchild 

5407 

5408 

♦SN54151 

Signetics 

Tl 

54151 

SN54151A 

SN54174 

National 

Signetics 

DM54174 

54174 







Motorola 

MC5408 

♦SN54152 

Fairchild 

54152 

SN54175 

AMD 

SN54175 


SN54S37 

Signetics 

54S37 



National 

DM5408 


Motorola 

MC54152 


Fairchild 

54175 


SN54S370 

MMI 

5206-1 

1466 


Signetics 

5408 


Signetics 

54152 


Motorola 

MC54175 


SN54S373 

MMI 

54S373 

505 

SN5409 

Fairchild 

5409 


Tl 

SN54152A 


National 

DM54175 


SN54S374 

MMI 

54S374 

505 


Motorola 

MC5409 

SN54153 

AMD 

SN54153 


Signetics 

54175 


SN54S381 

MMI 

54S381 



National 

DM5409 


Fairchild 

54153 

SN54176 

Fairchild 

54176 


SN54S387 

AMD 

AM27S20 



Signetics 

5409 


Motorola 

MC54153 


Motorola 

MC54176 



Fairchild 

93417 

1258 

SN5410 

Fairchild 

5410 


National 

DM54153 


National 

DM54176 



Harris 

HM7610 



Motorola 

MC5410 


Signetics 

54153 



DM7280 




1284,1292 


National 

DM5410 

SN54154 

AMD 

SN54154 


Signetics 

S8280 




HM7610A 



Signetics 

5410 


Fairchild 

54154 



54176 



MMI 

5300-1 

4449 

SN54100 

Motorola 

MC54100 



9311 

SN54177 

Fairchild 

54177 



National 

DM54S387 



Signetics 

54100 


Motorola 

MC54154 


Motorola 

MC54177 



Raytheon 

29660 

1664 

SN54107 

AMD 

SN54107 


National 

DM54154 


National 

DM54177 



Signetics 

S82S126 

1680 


Fairchild 

54107 


Signetics 

54154 



DM7281 


SN54S40 

Fairchild 

54S40 




9N107 

SN54155 

Fairchild 

54155 


Signetics 

S8281 


SN54S412 

AMD 

SN54S412 



Motorola 

MC54107 


Motorola 

MC54155 



54177 


SN54S470 

MMI 

5308-1 

1449 


National 

DM54107 


National 

DM54155 

SN54178 

Fairchild 

54178 



National 

DM59S470- 



Signetics 

54107 


Signetics 

54155 


Signetics 

S8270 



Raytheon 

29600 

1652 

SN54109 

Fairchild 

9024 

SN54156 

Fairchild 

54156 

SN54179 

Fairchild 

54179 


SN54S471 

MMI 

5309-1 

1449 


National 

DM54109 


Motorola 

MC54156 

SN54180 

Fairchild 

54180 



National 

DM54S471 



Signetics 

54109 


National 

DM54156 


Motorola 

MC54180 



Raytheon 

29601 

1652 

SN5411 

Fairchild 

5411 


Signetics 

54156 


National 

DM54180 


SN54S472 

MMI 

5349-1 

1449 


National 

DM5411 

SN54157 

AMD 

SN54157 


Signetics 

54180 



National 

DM54S472 



Signetics 

5411 


Fairchild 

54157 

SN54181 

AMD 

SN54181 



Raytheon 

29621 

1656 

SN54116 

Fairchild 

54116 



9322 



9341 


SN54S473 

MMI 

5348-1 

1449 


Signetics 

54116 


Motorola 

MC54157 


Fairchild 

54181 



National 

DM54S473 


SN5412 

Fairchild 

5412 


National 

DM54157 



9341 



Raytheon 

29620 

1656 


Signetics 

5412 



DM9322 


Motorola 

MC54181 


SN54S474 

Fairchild 

93448 

1262 

SN54120 

Motorola 

MC54120 


Signetics 

54157 


National 

DM54181 



MMI 

5341-1 

1449 

SN54121 

Fairchild 

54121 

SN5416 

Fairchild 

5416 


Signetics 

54181 



National 

DM77S296 




9603 


Motorola 

MC5416 

SN54182 

AMD 

SN54182 



Raytheon 

29625 

1658 


Motorola 

MC54121 


National 

DM5416 



9342 


SN54S475 

Fairchild 

93438 

1262 



MC9603 


Signetics 

5416 


Fairchild 

54182 




93452 

1264 


National 

DM54121 

SN54160 

AMD 

SN54160 



9342 



MMI 

5340-1 

1449 


Signetics 

54121 


Fairchild 

54160 


Motorola 

MC54182 



National 

DM77S295 


SN54122 

Fairchild 

54122 



9310 


National 

DM54182 



Raytheon 

29624 

1658 


Motorola 

MC54122 


Motorola 

MC54160 


Signetics 

54182 


SN54S476 

Fairchild 

93453 

1264 

SN54123 

AMD 

AM26123 


National 

DM54160 

SN54184 

National 

DM54184 



MMI 

53S441 

1453 



SN54123 


Signetics 

54160 

SN54185 

National 

DM54185 



Raytheon 

29641 



Fairchild 

54123 

SN54161 

AMD 

SN54161 

SN54185A 

National 

DM541 85A 


SN54S477 

MMI 

53S440 

1453 


Motorola 

MC54123 


Fairchild 

54161 

SN54186 

Harris 

HPROM0S12 


Raytheon 

29640 



National 

DM54123 



9316 




1348 

SN54S478 

MMI 

5381-1 

1449 


Signetics 

54123 


Motorola 

MC54161 

SN54187 

Intersil 

IM5603 


SN54S479 

MMI 

5380-1 

1449 

SN54125 

Fairchild 

54125 


National 

DM54161 


MMI 

5200-1 

1466 

SN54S51 

Fairchild 

54S51 



National 

DM54125 


Signetics 

54161 


National 

DM54187 


SN54S64 

Fairchild 

54S64 




DM7093 

SN54162 

AMD 

SN54162 

SN54188 

AMD 

AM27S18 


SN54S65 

Fairchild 

54S65 



Signetics 

54125 


Fairchild 

54162 


Harris 

HM7602 

1284 



9S65 


SN54126 

Fairchild 

54126 


Motorola 

MC54162 


MMI 

5330-1 

1449 

SN54S74 

Fairchild 

54S74 



National 

DM54126 ■ 


Natkinal 

DM54162 


National 

DM7577 


SN54S85 

Signetics 

54S85 




DM7094 


Signetics 

54162 

SN54190 

Fairchild 

54190 


SN54S86 

Fairchild 

54S86 



Signetics 

54126 

SN54163 

AMD 

SN54163 


Motorola 

MC54190 



Signetics 

54S86 


SN54128 

Signetics 

54128 


Fairchild 

54163 


National 

DM54190 


SN5400 

Fairchild 

5400 


SN5413 

Fairchild 

5413 


Motorola 

MC54163 


Signetics 

54190 



Motorola 

MC5400 



Motorola 

MC5413 


National 

bM54163 

SN54191 

Fairchild 

54191 



National 

DM5400 



National 

DM5413 


Signetics 

54163 


Motorola 

MC54191 



Signetics 

5400 



Signetics . 

5413 

SN54164 

AMD 

SN54164 


National 

DM54191 


SN5401 

Fairchild 

5401 


SN54132 

Fairchild 

54132 


Fairchild 

54164 


Signetics 

54191 



Motorola 

MC5401 



Motorola 

MC54132 


National 

DM54164 

SN54192 

AMD 

SN54192 



National 

DM5401 



National 

DM54132 



DM7570 



9360 



Signetics 

5401 



Signetics 

54132 


Signetics 

54164 


Fairchild 

54192 


SN5402 

Fairchild 

5402 


SN5414 

Fairchild 

5414 

SN54165 

Fairchild 

54165 


Motorola 

MC54192 



Motorola 

MC5402 



Motorola 

MC5414 


Motorola 

MC54165 


National 

DM54192 



National 

DM5402 



National 

DM5414 


National 

DM54165 



DM7560 



Signetics 

5402 



Signetics 

5414 



DM7590 


Signetics 

54192 


SN5403 

Motorola 

MC5403 


SN54141 

Motorola 

MC54141 


Signetics 

54165 

SN54193 

AMD 

SN54193 



National 

DM5403 



National 

DM54141 

SN54166 

Fairchild 

54166 



9366 



Raytheon 

5403 



Signetics 

54141 


National 

DM54166 


Fairchild 

54193 



Signetics 

5403 


SN54145 

Fairchild 

54145 


Signetics 

54166 


Motorola 

MC54193 


SN5404 

Fairchild 

5404 



Motorola 

MC54145 

SN54167 

Motorola 

MC54167 


National 

DM541 93 



Motorola 

MC5404 



National 

DM54145 

SN5417 

Fairchild 

5417 



DM7563 



National 

DM5404 



Signetics 

54145 


Motorola 

MC5417 


Signetics 

54193 



Signetics 

5404 


SN54147 

National 

DM54147 


National 

DM5417 

SN54194 

AMD 

SN54194 


SN5405 

Fairchild 

5405 



Signetics 

54147 


Signetics 

5417 


Fairchild 

54194 



Motorola 

MC5405 


SN54148 

Fairchild 

9318 

SN54170 

Fairchild 

54170 


Motorola 

MC54194 



National 

DM5405 



National 

DM54148 


National 

DM54170 


National 

DM541 94 



Signetics 

5405 



Signetics 

54148 


Signetics 

54170 


Signetics 

54194 


SN5406 

Fairchild 

5406 


SN54150 

Fairchild 

93150 

SN54173 

Fairchild 

54173 

SN54195 

AMD 

SN54195 



Motorola 

MC5406 



Motorola 

MC54150 


National 

DM54173 


Fairchild 

54195 



National 

DM5406 



National 

DM54150 



DM7551 



9300 



Signetics 

5406 



Signetics 

54150 

SN54174 

AMD 

SN54174 


Motorola 

MC54195 


SN5407 

Farchild 

5407 


♦SN54151 

Fairchild 

54151 



SN74174 


National 

DM54195 



Motorola 

MC5407 



Motorola 

MC54151 


Fairchild 

54174 



DM9300 



National 

DM5407 



National 

DM54151 


Motorola 

MC54174 


Signetics 

54195 



♦ Discontinued 
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Device 

I Reptaoement 
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iC Master 
Device Page 
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IC Master 
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1 Replaceinent 
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' 

Manufacturer 

Device 

iRepMcement 

'source 

IC Master 
Device Page 

Texas Instruments fcont’d) 

♦SN5442 

Motorola 

MC5442 

SN5482 

Fairchild 

5482 


SN55121 

National 

DS55121 





National 

DM5442 


Motorola 

MC5482 


SN55122 

Fairchild 

55122 





Signetics 

5442 

♦SN5483 

Fairchild 

5483 



National 

DS55122 

SN54196 

Fairchild 

54196 


Tl 

SN5442A 


National 

DM5483 


SN55123 

Fairchild 

55123 


Motorola 

MC54196 

SN54425 

National 

DM7093 


Signetics 

5483 



Silicon G 

SGI 23 


National 

DM54196 

SN54426 

National 

DM7094 


Tl 

SN5483A 


SN55124 

Fairchild 

55124 


Signetics 

S8290 

♦SN5443 

Fairchild 

5443 

SN5485 

Fairchild 

5485 



Silicon G 

SGI 24 



54196 


Motorola 

MC5443 


Motorola 

MC5485 


SNS5138 

Silicon G 

SG55138 

SN54197 

Fairchild 

54197 


Signetics 

5443 


National 

DM5485 


SN55154 

Silicon G 

SG55154 


Motorola 

MC54197 


Tl 

SN5443A 


Signetics 

5485 


SN55180 

National 

DS7800 


National 

DM54197 

♦SN5444 

Fairchild 

5444 

SN5486 

Fairchild 

5486 


SN55182 

AMD 

DM7820 


Signetics 

54197 


Motorola 

MC5444 


Motorola 

MC5486 



National 

DS7820 

SN54198 

Fairchild 

54198 


Signetics 

5444 


National 

DM5486 



Signetics 

DS7820 


National 

DM54198 


Tl 

SN5444A 


Signetics 

5486 


SN55183 

AMD 

DM7830 


Signetics 

54198 

SN5445 

Fairchild 

5445 

♦SN5488 

Intersil 

IM5600 



National 

DS7830 

SN54199 

Fairchild 

54199 


Motorola 

MC5445 


MMI 

5230-1 

1466 


Signetics 

DS7830 


National 

DM54199 


National 

DM5445 


National 

DM5468 


SN5520 

AMD 

SN5520 


Signetics 

54199 


Signetics 

5445 


Tl 

SN54e8A 




SN5521 

SN5420 

Fairchild 

5420 

♦SN5446 

Fairchild 

5446 

♦SN5489 

AMD 

SN5489 



National 

DS5520 


Motorola 

MC5420 


Motorola 

MC5446 



5889 



Silicon G 

SG5520 


National 

DM5420 


National 

DM5446 


Fairchild 

5489 


SN55207 

Fairchild 

55207 


Signetics 

S8819 


Signetics 

5446 


MMI 

5560 



Silicon G 

SG207 



5420 


Tl 

SN5446A 


National 

DM5469 


SN55208 

Fairchild 

55208 

♦ SN54200 

MMI 

5531 

♦SN5447 

Fairchild 

5447 


Tl 

SN54S189 



Silicon G 

SG208 


Tl 

SN54S201 


Motorola 

MC5447 

♦SN5490 

Fairchild 

5490 


♦SN5521 

AMD 

SN5521 

SN54206 

MMI 

5530 


National 

DM5447 



9390 



Silicon G 

SG5521 


National 

DM54S206 


Signetics 

5447 


MOi&rotci 

MC549C 


SN5522 

Motorola 

MC5b22 


Tl 

SN54S301 


Tl 

SN5447A 


National 

DM5490 



National 

DS5522 

SN5422 

Fairchild 

5422 

3N6448 

Fairchiid 

5448 


Signetics 

5490 



Silicon G 

SG5522 

SN54221 

AMD 

SN54221 


Motorola 

MC5448 


Tl 

SN5490A 


SN55224 

Fairchild 

55224 

SN5423 

Fairchild 

5423 



DM5448 

♦SN5491 

Fairchild 

5491 


SN5S225 

Fairchild 

55225 


Motorola 

MC5423 


Signetics 

5448 


Motorola 

MC5491 


♦SN5523 

Motorola 

MC5523 


National 

DM5423 

SN5449 

Fairchild 

5449 


National 

DM5491 



Silicon G 

SG5523 

SN5425 

Fairchild 

5425 


Motorola 

MC5449 


Signetics 

5491 


SN55232 

Fairchild 

55232 


Motorola 

MC5425 

SN5450 

Fairchild 

5450 


Tl 

SN5491A 


SN55233 

Fairchild 

55233 


National 

DM5425 


Motorola 

MC5450 

♦SN5492 

Fairchild 

5492 


SN55234 

AMD 

SN55234 

SN54251 

National 

DM7121 


National 

DM5450 


Motorola 

MC5492 



Fairchild 

55234 



SM54251 


Signetics 

5450 


National 

DM5492 


SN55235 

AMD 

SN55235 

SN54259 

AMD 

SN54259 

SN5451 

Fairchild 

5451 


Signetics 

5492 



Fairchild 

55235 

SN5426 

Fairchild 

5426 


Motorola 

MC5451 


Tl 

SN5492A 


SN55238 

AMD 

SN55238 


Motorola 

MC5426 


National 

DM5451 

♦SN5493 

Fairchild 

5493 



Fairchild 

55238 


National 

DM5426 


Signetics 

5451 


Motorola 

MC5493 


SN55239 

AMD 

SN55239 


Signetics 

S8T18 

SN5453 

Fairchild 

5453 


National 

DM5493 



Fairchild 

55239 



5426 


Motorola 

MC5453 


Signetics 

5493 



Silicon G 

SG239 

SN5427 

Fairchild 

5427 


National 

DM5453 


Tl 

SN5493A 


SN5524 

AMD 

SN5524 


Motorola 

MC5427 


Signetics 

5453 

SN5494 

Fairchild 

5494 



Fairchild 

5524 


National 

DM5427 

SN5454 

Fairchild 

5454 


Motorola 

MC5494 



Motorola 

MC5524 

SN54270 

MMI 

5205-1 1466 


Motorola 

MC5454 


Signetics 

5494 



National 

DS5524 

SN’54278 

Motorola 

MC54278 


National 

DM5454 

♦SN5495 

Fairdiild 

5495 



Silicon G 

SG5524 

SN54279 

Fairchild 

54279 


Signetics 

5454 


Motorola 

MG5495 


SN55244 

AMO 

MCI 544 


Motorola 

MC54279 

SN5460 

Fairchild 

5460 


National 

DM5495 



Motorola 

MCI 544 


Signetics 

54279 


Motorola 

MC5460 


Signetics 

5495 


♦SN5525 

AMO 

SN5525 

SN54283 

Fairchild 

54283 


National 

DM5460 


Tl 

SN5495A 



Fairchild 

5525 

SN54284 

National 

DM7875A 


Signetics 

5460 

SN5496 

Fairchild 

5496 



Motorola 

MC5525 

SN54285 

National 

DM7875B 

SN5470 

Fairchild 

5470 


Motorola 

MC5496 



Silicon G 

SG5525 

SN54290 

Motorola 

MC54290 


Motorola 

MC5470 


National 

DM5496 


SN5526 

Silicon G 

SG5526 

SN54293 

Motorola 

MC54293 


National 

DM5470 


Signetics 

5496 


SN5527 , 

Silicon G 

SG5527 

SN54298 

Fairchild 

54298 


Signetics 

5470 

SN5497 

Fairchild 

5497 


SN552e 

Fairchild 

5528 


Motorola 

MC54298 

SN5472 

Fairchild 

5472 


Motorola 

MC5497 



Motorola 

MC5528 


Signetics 

54298 


Motorola 

MC5472 

♦SN5510 

Motorola 

MCI 510 



National 

DS5528 

SN5430 

Fairchild 

5430 


National 

DM5472 

SN55107 

AMD 

SN55107 



Silicon G 

SG5528 


Motorola 

MC5430 


Signetics 

5472 


Fairchild 

55107 


♦SN5529 

Fairchild 

5629 


National 

DM5430 

SN5473 

Faurchild 

5473 


Motorola 

MC55107 



Motorola 

MC5529 


Signetics 

S8808 


Motorola 

MC5473 


National 

DS55107 



Silicon G 

SG5529 



5430 


National 

DM5473 


Raytheon 

RM55107 


SN55325 

AMD 

SN55325 

SN5432 

Fairchild 

5432 


Signetics 

5473 


Silicon G 

SGI 07 



Fairchild 

55325 


National 

DM5432 

SN5474 

Fairchild 

5474 

SN55108 

AMD 

8N55108B 



Motorola 

MC55325 


Sinnptic? 

5432 


Motorola 

MC5474 


Fairchiid 

56108 



National 

DS55325 

SN54365 

National 

DM7095 


National 

DM5474 


Motorola 

MC55108 



Raytheon 

RM55325 

SN54366 

National 

DM7096 


Signetics 

5474 


National 

DS55108 



Silicon G 

S655325 

SN54367 

National 

DM7097 

SN5475 

Fairchild 

5475 


Raytheon 

RM55108 


SN55326 

Fairchild 

55326 

SN54368 

National 

DM7098 


Motorola 

MC5475 


Silicon G 

SGI 08 


SN55327 

Fairchild 

55327 

SN5437 

Fairchild 

5437 


National 

DM5475 

SN55109 

AMD 

SN55109 


♦SN5534 

Fairchild 

5534 


MotorCiG 



Signetics 

5476 


Fairchild 

55109 



National 

DS5534 


National 

DM5437 

SN5476 

Fairchild 

5476 


Raytheon 

RM55109 



Silicon G 

SG5534 


Signetics 

5437 


Motorola 

MC5476 


Silicon G 

SGI 09 


SN5535 

Fairchild 

5535 

SN54370 

MMI 

5206-1 1466 


National 

DM5476 

SN55110 

AMD 

SN55110 



Silicon G 

SG5535 

SN5438 

Fairchild 

5438 


Signetics 

5476 


Fairchild 

55110 


SN5536 

Silicon G 

SG5536 


Motorola 

MC5438 

SN5477 

Fairchild 

5477 


Raytheon 

RM55110 


SN55361 

National 

DS55361 


National 

DM5438 


Motorola 

MC5477 


Silicon G 

SG1 10 


SN55365 

National 

DS55365 


Signetics 

5438 


Signetics 

5477 

SN55112 

Fairchild 

55112 


SN55369 

AMD 

MMH0020 

SN5440 

Fairchild 

5440 

SN5480 

Fairchild 

5480 

SN55114 

AMD 

9614 



National 

DS0026 


Motorola 

MC5440 


Motorola 

MC5480 


Fairchild 

96114 


SN5537 

Silicon G 

SG5537 


National 

DM5440 


^innoti/^c 


CMCC4 4 C 


cct: 



r«.n.i Hiti 

ouoo 


Signetics 

5440 

eSN5481 

Fairchild 

93407 


Fairchild 

96115 



National 

DS5538 

♦SN5442 

Fairchild 

5442 


Tl 

SN5481A 

SN55121 

Fairchild 

55121 



Silicon G 

SG5538 


♦ Discontinued 
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Device Page 

Device 
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Device Page 

Device 

1 Source 

Device Page 

Texas Instruments (cont’d) 

♦SN72709 

♦SN72710 

Tl 

Tl 

/jlA709 

TL710 

SN74H22 

Fairchild 

Motorola 

74H22 

MC74H22 

SN74LS01 

Hitachi 

Motorola 

HD74LS01 

SN74LS01 




♦SN7271 1 

Tl 

;iA711 


National 

DM74H22 


National 

DM74LS01 

♦SN5539 

Fairchild 

5539 

♦SN72720 

Tl 

TL720 


Raytheon 

74H22 


Raytheon 

74LS01 


Silicon G 

SG5539 

♦SN72723 

Motorola 

MC723 


Signetics 

74H22 


Signetics 

74LS01 

SN55450 

Fairchild 

55450 


Tl 

P.A723 

SN74H30 

Fairchild 

74H30 

SN74LS02 

Fairchild 

74LS02 


National 

DS55450 

♦SN72733 

Tl 

pA733 


Motorola 

MC74H30 


Hitachi 

HD74LS02 


Raytheon 

RM55450 

SN72741 

Sprague 

ULN-2151 


National 

DM74H30 


Motorola 

SN74LS02 


Silicon G 

SG55450 

♦SN72741 

Tl 

pA741 


NEC America pPB74H30 


National 

DM74LS02 

SN55451 

Fairchild 

55451 

♦SN72747 

Tl 

^747 


Signetics 

74H30 


NEC America 

pPB74LS02 


National 

DS55451 

♦SN72748 

Tl 

/iA748 

SN74H40 

Fairchild 

74H40 


Raytheon 

74LS02 


Raytheon 

RM55451 

♦SN72777 

Tl 

pA777 


Motorola 

MC74H40 


Signetics 

74LS02 


Silicon G 

SG55451 

♦SN72810 

Tl 

TL810 


National 

DM74H40 

SN74LS03 

Fairchild 

74LS03 

SN55452 

Fairchild 

55452 

♦SN7281 1 

Tl 

TL811 


NEC America 

pPB74H40 


Hitachi 

HD74LS03 


National 

DS55452 

♦SN72820 

Tl 

TL820 


Raytheon 

74H40 


Motorola 

SN74LS03 


Raytheon 

RM55452 

♦SN72905 

Motorola 

MC7905 


Signetics 

74H40 


National 

DM74LS03 


Silicon G 

SG55452 

♦SN72906 

Motorola 

MC7906 

SN74H50 

Fairchild 

74H50 


NEC America 

)xPB74LS03 

SN55453 

Feiirchlld 

55453 

♦SN72908 

Motorola 

MC7908 


Motorola 

MC74H50 


Raytheon 

74LS03 


National 

DS55453 

♦SN72912 

Motorola 

MC7912 


National 

DM74H50 


Signetics 

74LS03 


Raytheon 

RM55453 

♦SN72915 

Motorola 

MC7915 


Signetics 

74H50 

SN74LS04 

Fairchild 

74LS04 


Silicon G 

SG55453 

♦SN72918 

Motorola 

MC7818 

SN74H51 

Fairchild 

74H51 


Hitachi 

HD74LS04 

SN55454 

Fairchild 

55454 

♦SN72924 

Motorola 

MC7824 



9H51 


Motorola 

SN74LS04 


National 

DS55454 

SN74H00 

Fairchild 

74H00 


Motorola 

MC74H51 


National 

DM74LS04 


Raytheon 

RM55454 


Motorola 

MC74H00 


National 

DM74H51 


NEC America ^PB74LS04 


Silicon G 

SG55454 


National 

DM74H00 


NEC America p.PB74H51 


Raytheon 

74LS04 

SN55460 

Fairchild 

55460 


NEC America pPB74H00 


Signetics 

74H51 


Signetics 

74LS04 


National 

DS55460 


Raytheon 

74H00 

SN74H52 

Fairchild 

74H52 

SN74LS05 

Fairchild 

74LS05 


Silicon G 

SG55460 


Signetics 

74H00 


Motorola 

MC74H52 


Hitachi 

HD74LS05 

SN55461 

Fairchild 

55461 

SN74H01 

Fairchild 

74H01 


National 

DM74H52 


Motorola 

SN74LS05 


National 

DS55461 


Motorola 

MC74H01 


Signetics 

74H52 


National 

DM74LS05 


Silicon G 

SG55461 


National 

DM74H01 

SN74H53 

Fairchild 

74H53 


NEC America pPB74LS05 

SN55462 

Fairchild 

55462 


NEC America pPB74H01 


Motorola 

MC74H53 


Raytheon 

74LS05 


National 

DS55462 


Raytheon 

74H01 


National 

DM74H53 


Signetics 

74LS05 


Silicon G 

SG55462 


Signetics 

74H01 


Signetics 

74H53 

SN74LSCI8 

Fairchild 

74LS08 

SN55463 

Fairchild 

55463 

SN74H04 

Fairchild 

74H04 

SN74H54 

Fairchild 

74H54 


Hitachi 

HD74LS08 


National 

DS55463 


Motorola 

MC74H04 


Motorola 

MC74H54 


Motorola 

SN74LS08 


Silicon G 

SG55463 


National 

DM74H04 


National 

DM74H54 


National 

DM74LS08 

SN55464 

Fairchiid 

55464 


NEC America jjiPB74H04 


Signetics 

74H54 


NEC America /iPB74LS08 


National 

DS55464 


Raytheon 

74H04 

SN74H55 

Fairchild 

74H55 


Raytheon 

74LS08 


Silicon G 

SG55464 


Signetics 

74H04 


Motorola 

MC74H55 


Signetics 

74LS08 

SN55470 

Fairchiid 

55470 

SN74H05 

Fairchild 

74H05 


National 

DM74H55 

SN74LS09 

Fairchild 

74LS09 

SN55471 

Fairchild 

55471 


Motorola 

MC74H05 


Signetics 

74H55 


Hitachi 

HD74LS09 


Silicon G 

SG55471 


National 

DM74H05 

SN74H60 

Fairchild 

74H60 


Motorola 

SN74LS09 

SN55472 

Fairchild 

55472 


Raytheon 

74H05 


Motorola 

MC74H60 


National 

DM74LS09 


Silicon G 

SG55472 


Signetics 

74H05 


National 

DM74H60 


Raytheon 

74LS09 

SN55473 

Fairchiid 

55473 

SN74H10 

Fairchiid 

74H10 


Signetics 

74H60 


Signetics 

74LS09 


Silicon G 

SG55473 


Motorola 

MC74H10 

SN74H61 

Fairchild 

74H61 

SN74LS10 

Fairchiid 

74LS10 

SN55474 

Fairchild 

55474 


National 

DM74H10 


Motorola 

MC74H61 


Hitachi 

HD74LS10 


Silicon G 

SG55474 


NEC America p,PB74H10 


National 

DM74H61 


Motorola 

SN74LS10 

SN55480 

National 

DS7880 


Raytheon 

74H10 


Signetics 

74H61 


National 

DM74LS10 

SN55493 

National 

DS55493 


Signetics 

74H10 

SN74H62 

Fairchild 

74H62 


NEC America pPB74LS10 

SN55494 

National 

DS55494 

SN74H101 

Motorola 

MC74H101 


Motorola 

MC74H62 


Raytheon 

74LS10 

♦SN56502 

T1 

TL441 


Signetics 

74H101 


National 

DM74H62 


Signetics 

74LS10 

♦SN72L022 

Tl 

TL022 

SN74H102 

Fairchild 

74H102 


Signetics 

74H62 

SN74LS107A 

Fairchild 

74LS107 

♦SN72L044 

Tl 

TL044 


Motorola 

MC74H102- 

SN74H71 

Fairchild 

74H71 


Hitachi 

HD74LS107 

♦SN72301A 

Tl 

LM301 


Signetics 

74H102 


Motorola 

MC74H71 


Motorola 

SN74LS107A 

♦SN72304 

Motorola 

MLM304 

SN74H103 

Fairchild 

74H103 


National 

DM74H71 


National 

DM74LS107 


Tl 

LM304 


National 

DM74H103 


Signetics 

74H71- 


Raytheon 

74LS107 

♦SN72305 

Motorola 

MLM305 


Signetics 

74H103 

SN74H72 

Fairchild 

74H72 


Signetics 

74LS107 


Tl 

LM305 

SN74H106 

Fairchild 

74H106 


Motorola 

MC74H72 

SN74LS109A 

Fairchild 

74LS109 

♦SN72306 

Tl 

LM306 



9H106 


National 

DM74H72 


Motorola 

SN74LS109A 

♦SN72307 

Tl 

LM307 


National 

DM74H106 


Signetics 

74H72 


National 

DM74LS109 

♦SN72308 

AMD 

LM308 


Signetics 

74H106 

SN74H73 

Fairchiid 

74H73 


NEC America /iPB74LS109 


Fairchild 

pA308 

SN74H108 

Fairchild 

74H108 


Motorola 

MC74H73 


Raytheon 

74LS109 


Intersil 

LM308 


Motorola 

MC74H108 


National 

DM74H73 


Signetics 

74LS109 


Motorola 

LM308 


National 

DM74H108 


Signetics 

74H73 

SN74LS11 

Fairchild 

74LS1 1 


Raytheon 

LM308 


Signetics 

74H108 

SN74H74 

Fairchild 

74H74 


Hitachi 

HD74LS1 1 


RCA 

CA308 

SN74H1 1 

Fairchild 

74H11 


Motorola 

MC74H74 


Motorola 

SN74LS1 1 


Silicon G 

SG308 


Motorola 

MC74H11 


National 

DM74H74 


National 

DM74LS11 

♦SN72309 

Tl 

LM309 


National 

DM74H11 


Raytheon 

74H74 


NEC America 

pPB74LS11 

♦SN72310 

AMD 

LM310 


Raytheon 

74H11 


Signetics 

74H74 


Raytheon 

74LS1 1 


Fairchild 

(iA310 


Signetics 

74H11 

SN74H76 

Fairchild 

74H76 


Signetics 

74LS1 1 


Intersil 

LM310 

SN74H15 

Fairchild 

74H15 


Motorola 

MC74H76 

SN74LS112A 

Faurchild 

74LS112 


Motorola 

MLM310 


Raytheon 

74H15 


National 

DM74H76 


Hitachi 

HD74LS112 


Silicon G 

SG310 

SN74H183 

Fairchild 

74H183 


Signetics 

74H76 


Motorola 

SN74LS112A 

♦SN7231 1 

Tl 

LM311 


Hitachi 

HD74H183 

SN74H78 

Fairchild 

74H78 


National 

DM74LS112 

♦SN72318 

Tl 

LM318 

SN74H20 

Fairchild 

74H20 


National 

DM74H78 


NEC America ^PB74LS112 I 

♦SN72376 

Tl 

LM376 


Motorola 

MC74H20 

SN74H87 

Fairchild 

74H87 


Raytheon 

74LS112 

♦SN72440 

Tl 

TL440 


National 

DM74H20 


Motorola 

MC74H87 


Signetics 

74LS112 

♦SN72506 

Tl 

TL506 


NEC America uPB74H20 

SN74LS00 

Fairchild 

74LS00 

SN74LS113A 

Fairchild 

74LS113 

♦SN72510 

Tl 

TL510 


Raytheon 

74H20 


Hitachi 

HD74LS00 


Hitachi 

HD74LS113 

♦SN72514 

Tl 

TL514 


Signetics 

74H20 


Motorola 

SN74LS00 


Motorola 

SN74LS113A 

♦SN72555 

Tl 

NE555 

SN74H21 

Fairchild 

74H21 


National 

DM74LS00 


National 

DM74LS113 

♦SN72558 

Tl 

MCI 458 


Motorola 

MC74H21 


NEC America pPB74LS00 


NEC America jiPB74LS113 

♦SN72560 

Tl 

TL560 


National 

DM74H21 


Raytheon 

74LS00 


Raytheon 

74LS113 

♦SN72702 

Tl 

TL702 


Signetics 

74H21 


Signetics 

74LS00 


Signetics 

74LS113 


♦ Discontinued 
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Device 
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Texas Instruments /cont’d) 

SN74LS151 Signetics 

74LS151 

SN74LS170 

AMD 

SN74LS170 

SN74LS20 

NEC America 

pPB74LS20 





SN74LS152 Fairchild 

74LS152 


Fairchild 

74LS170 


Raytheon 

74LS20 





Hitachi 

HD74LS152 


Motorola 

SN74LS170 


Signetics 

74LS20 


SN74LS114A 

Fairchild 

74LS114 

Raytheon 

74LS152 


National 

DM74LS170 

SN74LS21 

Fairchild 

74LS21 



Hitachi 

HD74LS114 

SN74LS153 AMD 

SN74LS153 


Raytheon 

74LS170 


Hitachi 

HD74LS21 



Motorola 

SN74LS114A 

Fairchild 

74LS153 


Signetics 

74LS170 


Motorola 

SN74LS21 



National 

DM74LS114 

Hitachi 

HD74LS153 

SN74LS173A 

Fairchild 

74LS173 


N?.tion3! 

DM74LS21 



Raytheon 

74LS114 

Motorola 

SN74LS153 


Motorola 

SN74LS173 


NEC America 

P.PB74LS21 



Signetics 

74LS114 

National 

DM74LS153 


National 

DM74LS173 


Raytheon 

74LS21 


SN74LS12 

Hitachi 

HD74LS12 

NEC America 

pPB74LS153 


Signetics 

74LS173 


Signetics 

74LS21 



National 

DM74LS12 

Raytheon 

74LS153 

SN74LS174 

AMD 

SN74LS174 

SN74LS22 

Fairchild 

74LS22 



Raytheon 

74LS12 

Signetics 

74LS153 


Fairchild 

74LS174 


Hitachi 

HD74LS22 



Signetics 

74LS12 

SN74LS155 Fairchild 

74LS155 


Hitachi 

HD74LS174 


Motorola 

SN74LS22 


SN74LS122 

Motorola 

SN74LS122 

Hitachi 

HD74LS155 


Motorola 

SN74LS174 


National 

DM74LS22 



National 

DM74LS122 

Motorola 

SN74LS155 


National 

DM74LS174 


Raytheon 

74LS22 



Raytheon 

74LS122 

National 

DM74LS155 


Raytheon 

74LS174 


Signetics 

74LS22 


SN74LS123 

AMD 

SN74LS123 

NEC America 

UPB74LS155 


Signetics 

74LS174 

SN74LS221 

Motorola 

SN74LS221 



Hitachi 

HD74LS123 

Raytheon 

74LS155 

SN74LS175 

AMD 

SN74LS175 


National 

DM74LS221 



Motorola 

SN74LS123 

Signetics 

74LS155 


Fairchild 

74LS175 


Raytheon 

74LS221 



National 

DM74LS123 

SN74LS156 Fairchild 

74LS156 


Hitachi 

HD74LS175 


Signetics 

74LS221 



Raytheon 

74LS123 

Hitachi 

HD74LS156 


Motorola 

SN74LS175 

SN74LS240 

AMD 

SN74LS240 


SN74LS125A 

Fairchild 

741.S125 

Motorola 

SN74LS156 


National 

DM74LS175 


Fairchild 

74LS240 



Motorola . 

SN74LS125A 

National 

DM74LS156 


NEC America 

/jiPB74LS175 


MMi 

74LS240 

768 


National 

DM74LS125 

Raytheon 

74LS156 


Raytheon 

74LS175 


Motorola 

SN74LS240 



Raytheon 

74LS125 

Signetics 

74LS156 


Signetics 

74LS175 


Raytheon 

74LS240 

522 


Signetics 

74LS125 

SN74LS157 AMD 

SN74LS157 

SN74LS181 

AMD 

SN74LS181 


Signetics 

74LS240 



Fairchild 

74LG':2G 

Fairchiio 



Fairchild 

74LS181 

SN74LS241 

AMD 

SN74LS241 



Motorola 

SN74LS126A - 

Motorola 

SN74LS157 


Motorola 

SN74LS181 


Falrohild 

7At 



National 

DM74LS126 

National 

DM74LS157 


Raytheon 

74LS181 


MMI 

74LS241 

768 


Raytheon 

74LS126 

NEC America 

pPB74LS157 


Signetics 

74LS181 


Motorola 

SN74LS241 



Signetics 

74LS126 

Raytheon 

74LS157 

SN74LS189 

Motorola 

SN74LS189 


Raytheon 

74LS241 

525 

SN74LS13 

Fairchild 

74LS13 

Signetics 

74LS157 

SN74LS190 

AMD 

SN74LS190 


Signetics 

74LS241 



Hitachi 

HD74LS13 

SN74LS158 AMD 

SN74LS158 


Fairchild 

74LS190 

SN74LS242 

AMD 

SN74LS242 



Motorola 

SN74LS13 

Fairchild 

74LS158 


Motorola 

SN74LS190 


Fairchild 

74LS242 



National 

DM74LS13 

Hitachi 

HD74LS158 


National 

DM74LS190 


Motorola 

SN74LS242 



Raytheon 

74LS13 

Motorola 

SN74LS158 


Raytheon 

74LS190 


Raytheon 

74LS242 

528 


Signetics 

74LS13 

National 

DM74LS158 


Signetics 

74LS190 


Signetics 

74LS242 


SN74LS132 

Fairchild 

74LS132 

Raytheon 

74LS158 

SN74LS191 

AMD 

SN74LS191 

SN74LS243 

AMD 

SN74LS243 



Hitachi 

HD74LS132 

Signetics 

74 LSI 58 


Fairchild 

74LS191 


Fairchild 

74LS243 



Motorola 

SN74LS132 

SN74LS160A AMD 

SN74LS160 


Motorola 

SN74LS191 . 


Motorola 

SN74LS243 



National 

DM74LS132 

Hitachi 

HD74LS160A 


National 

DM74LS191 


Raytheon 

74LS243. 

528 


Raytheon 

74LS132 

Motorola 

SN74LS160A 


Raytheon 

74LS191 


Signetics 

74LS243 



Signetics 

74LS132 

National 

DM74LS160 


Signetics 

74LS191 

SN74LS244 

AMD 

SN74LS244 


SN74LS136 

Fairchild 

74LS136 

Raytheon 

74LS160 

SN74LS192 

AMD 

SN74LS192 


Fairchild 

74LS244 



Hitachi 

HD74LS136 

Signetics 

74LS160A 


Fairchild 

74LS192 


MMI 

74LS244 

768 


Motorola 

SN74LS136 

SN74LS161A AMD 

SN74LSt61 


Motorola 

SN74LS192 


Motorola 

SN74LS244 



National 

DM74LS136 

Fairchild 

74LS161 


National 

DM74LS192 


Raytheon 

74LS244 

525 


Raytheon 

74LS136 

Hitachi 

HD74LS161A 


NEC America 

JL1PB74LS192 


Signetics 

74LS244 



Signetics 

74LS136 

Motorola 

SN74LS161A 


Raytheon 

74LS192 

SN74LS245 

MMI 

74LS245 

774 

SN74LS138 

AMD 

SN74LS13e 

National 

DM74LS161 


Signetics 

74LS192 


Motorola 

SN74LS245 



Fairchild 

74LS138 

NEC America 

pPB74LS161 

SN74LS193 

AMD 

SN74LS193 


Signetics 

74LS245 



Hitachi 

HD74LS138 

Raytheon 

74LS161 


Fairchild 

74LS193 

SN74LS247 

Fairchild 

74LS247 



Motorola 

SN74LS138 

Signetics 

74LS161A 


Motorola 

SN74LS193 


Hitachi 

HD74LS247 



National 

DM74LS138 

SN74LS162A AMD 

SN74LS162 


National 

DM74LS193 


Motorola 

SN74LS247 



NEC America /iPB74LSl 38 

Fairchild 

74LS162 


NEC America 

pPB74LS193 


National 

DM74LS247 



Raytheon 

74LS138 

Hitachi 

HD74LS162A 


Raytheon 

74LS193 

SN74LS248 

Fairchild 

74LS248 



Signetics 

74LS138 

Motorola 

SN74LS162A 


Signetics 

74LS193 


Hitachi 

HD74LS248 


SN74LS139 

AMD 

SN74LS139 

National 

DM74LS162 

SN74LS194A 

AMD 

SN74LS194 


Motorola 

SN74LS248 



Fairchild 

74LS139 

Raytheon 

74LS162 



SN74LS194A 


National 

DM74LS248 



Hitachi 

HD74LS139 

Signetics 

74LS162 


Fairchild 

74LS194 

SN74LS249 

Fairchild 

74LS249 



Motorola 

SN74LS139 

SN74LS163A AMD 

SN74LS163 


Hitachi 

HD74LS194A 


Hitachi 

HD74LS249 



National 

DM74LS139 

Fairchild 

74LS163 


Motorola 

74LS194A 


Motorola 

SN74LS249 



NEC America 

pPB74LSl39 

Hitachi 

HD74LS163A 


NEC America 

pPB74LS194 


National 

DM74LS249 



Raytheon 

74LS139 

fvlotoroid 

SN74LSI63A 


Raytheon 

74LS194A 

SN74LS251 

AMD 

SN74LS251 



Signetics 

74LS139 

National 

DM74LS163 


Signetics 

74LS194A 


Fairchild 

74|.S251 


SN74LS14 

Fairchild 

74LS14 

Raytheon 

74LS163 

SN74LS195A 

AMD 

SN74LS195A 


Hitachi 

H074LS251 



Hitachi 

HD74LS14 

Signetics 

74LS163A 


Fairchild 

74LS195 


Motorola 

SN74LS251 



Motorola 

3N74LS14 

SN74LSI64 AMO 

SN74LS164 


Hitachi 

HD74LS195A 


National 

DM74LS251 



National 

DM74LS14 

Fairchild 

74LS164 


Motorola 

SN74LS195A 


NEC America uPB74LS251 



Raytheon 

74LS14 

Hitachi 

HD74LS164 


NEC America 

pPB74LS195 


Raytheon 

74LS251 



Signetics 

74LS14 

Motorola 

SN74LS164A 


Raytheon 

74LS195A 


Sfgnetics 

74LS251 


SN74LS145 

Signetics 

74LS145 

National 

DM74LS164 


Signetics 

74LS195A 

SN74LS253 

AMD 

SN74LS253 


SN74LS148 

AMD 

SN74LS148 

NEC America 

pPB74LS164 

SN74LS196 

Fairchild 

74LS196 


Fairchild 

741 R2.5.3 


GN/' 4Lo1 6 

rttiruMfia 

7?l3T5 

Raytheon 

74LS164 


Motorola 

SN74LS196 


Hitachi 

HD74LS253 



Hitachi 

HD74LS15 

Signetics 

74LS164A 


National 

DM74LS196 


Motorola 

SN74LS253 



Motorola 

SN74LS15 

SN74LS165 Fairchild 

74LS165 


Raytheon 

74LS196 


National 

DM74LS253 



National 

DM74LS15 

Motorola 

SN74LS165 


Signetics 

74LS196 


NEC America uPB74LS253 



Raytheon 

74LS15 

SN74LS166 Motorola 

SN74LS166 

SN74LS197 

Fairchild 

74LS197 


Raytheon 

74LS253 



Signetics 

74LS15 

SN74LS168 AMD 

SN74LS168 


Motorola 

SN74LS197 


Signetics 

74LS253 


SN74LS151 

AMD 

SN74LS151 

Fairchild 

74LS168 


National 

DM74LS197 

SN74LS257A 

AMD 

SN74LS257 



Fairchild 

74LS151 

Motorola 

SN74LS168A 


Raytheon 

74LS197 


Fairchild ‘ 

74LS257 



Hitachi 

HD74LS151A ■ 

National 

DM74LS168 


Signetics 

74LS197 


Hitachi 

HD74LS257 



Motorola 

SN74LS151 

SN74LS169 AMD 

SN74LS169 

SN74LS20 

Fairchild 

74LS20 


Motorola 

SN74LS257A 



Matinnai 



r'LG'.CC 


. uiav^n 

f lL^f 


iNarionaf 

UIVI/4Lt)2b7 



NEC America 

pPB74LS15l 

Motorola 

SN74LS169A 


Motorola 

SN74LS20 


NEC America pPB74LS257 



Raytheon 

74LS151 

National 



DM74LS169 


National 

DM74LS20 


Raytheon 

74LS257 



♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

RefHacement 

1C Master 

Manufacturer 

Reptacement 

IC Master 

Manufacturer 

Replacement 

IC Master 

Manufacturer 1 Replaceinent 

IC Master 

Device 

Source 

Device Page 

Device 

Source 

Devica Page 

Device 

Source 

Device 

Page 

Device Isowce 

Device Page 

Texas instruments (cont’d) 

SN74LS32 

Fairchild 

Hitachi 

74LS32 

HD74LS32 


SN74LS377 Raytheon 
Signetics 

74LS377 

74LS377 

549 

SN74LS55 National DM74LS55 

NEC America ^PB74LS55 






Motorola 

SN74LS32 


SN74LS378 

AMD 

SN74LS378 


Raytheon 

74LS55 

SN74LS257A 

Signetics 

74LS257 



National 

DM74LS32 



Fairchild 

74LS378 


Signetics 

74LS55 

SN74LS258A 

AMD 

SN74LS258 



NEC America 

fiPB74LS32 



Motorola 

SN74LS378 


SN74LS640 Motorola 

SN74LS640 


Fairchild 

74LS258 



Raytheon 

74LS32 



Signetics 

SN74LS378 


Signetics 

8T125 


Motorola 

SN74LS258A 



Signetics 

74LS32 


SN74LS379 

AMD 

AM25LS08 


SN74LS641 Motorola 

SN74LS641 


National 

DM74LS258 


SN74LS322 

AMD 

SN74LS322 




SN74LS379 


SN74LS642 Motorola 

SN74LS642 


NEC America 

fiPB74LS258 



Fairchild 

74LS322 



Fairchild 

74LS379 


SN74LS645 Motorola 

SN74LS645 


Raytheon 

74LS258 



MMI 

74LS322 



Motorola 

SN74LS379 


SN74LS670 Fairchild 

74LS670 


Signetics 

74LS258 . 



Motorola 

SN74LS322 


SN74LS38 

Fairchild 

74LS38 


Motorola 

SN74LS670 

SN74LS259 

Fairchild 

74LS259 



Raytheon 

74LS322 

537 


Hitachi 

HD74LS38 


National 

DM74LS670 


Motorola 

SN74I.S259 


SN74LS322A 

AMD 

AM25LS22 



Motorola 

SN74LS38 


Raytheon 

74LS670 

SN74LS26 

Fairchild 

74LS26 



Raytheon 

74I.S322A 



National 

DM74LS38 


Signetics 

74LS670 


Hitachi 

HD74LS26 


SN74LS323 

AMD 

AM25LS23 



NEC America 

HPB74LS38 


SN74LS73A Fairchild 

74LS73 


Motorola 

SN74LS26 




SN74LS323 



Raytheon 

74LS38 


Hitachi 

HD74LS73 


National 

DM74LS26 



Fairchild 

74LS323 



Signetics 

74LS38 


Motorola 

SN74LS73A 


Raytheon 

74LS26 



MMI 

74LS323 


SN74LS381 

AMD 

SN74LS381 


National 

DM74LS73 


Signetics 

74LS26 



Motorola 

SN74LS323 


SN74LS384 

AMD 

AM25LS14 


Raytheon 

74LS73 

SN74LS261 

Raytheon 

74LS261 



Raytheon 

74LS323 

540 



SN74LS384 


Signetics 

74LS73 


Signetics 

74LS261 


SN74LS33 

Fairchild 

74LS33 



Fairchild 

74LS384 


SN74LS74A Fairchild 

74LS74 

SN74LS266 

Fairchild 

74LS266 



Motorola 

SN74LS33 



Motorola 

SN74LS384 


Hitachi 

SN74LS74A 


Motorola 

SN74LS266 



Raytheon 

74LS33 



Raytheon 

74LS384 

551 

Motorola 

SN74LS74A 


Raytheon 

74LS266 


* 

Signetics 

74LS33 


SN74LS385 

AMD 

AM25LS15 


National 

DM74LS74 


Signetics 

74LS266 


SN74LS352 

Fairchild 

74LS352 




SN74LS385 


NEC America pPB74LS74 

SN74LS27 

Fairchild 

74LS27 



Motorola 

SN74LS352 



Motorola 

SN74LS385 


Raytheon 

74LS74 


Hitachi 

HD74LS27 



National 

DM74LS352 



Raytheon 

74LS385 

554 

Signetics 

74LS74 


Motorola 

SN74LS27 


SN74LS353 

Fairchild 

74LS353 


SN74LS386 

Faurchild 

74LS386 


SN74LS75 Fairchild 

74LS75 


National 

DM74LS27 ■ 



Motorola 

SN74LS353 



Hitachi 

HD74LS386 


Motorola 

SN74LS75 


NEC America 

HPB74LS27 



National 

DM74LS353 



Motorola 

SN74LS386 


National 

DM74LS75 


Raytheon 

74LS27 


SN74LS363 SignetK^ 

74LS363 



National 

DM74L5386 

74LS386 


Raytheon 

74LS75 . 


Signetics 

74LS27 


SN74LS364 

Signetics 

74LS364 



Raytheon 


Signetics 

74LS75 

SN74LS273 AMD 

SN74LS273 


SN74LS365A 

Fairchild 

74LS365 



Signetics 

74LS386 


SN74LS76A Hitechi 

HD74LS76 


Fairchild 

74LS273 



Motorola 

SN74LS365A 


SN74LS390 

Fairchild 

74LS390 


Motorola 

SN74LS76A 


MMI 

74LS273 

509 


National 

DM74LS365 



Motorola 

SN74LS390 


National 

DM74LS76 


Raytheon 

74LS273 

531 


NEC America nPB74LS365 


SN74LS393 

Fairchild 

74LS393 


Raytheon 

74LS76 


Signetics 

74LS273 



Raytheon 

74LS365 



Motorola 

SN74LS393 


Signetics 

74LS76 

SN74LS279 

Fairchild 

74LS279 



Signetics 

74LS365A 


SN74LS395 Signetics 

74LS395 


SN74LS77 Motorola 

SN74LS77 


Motorola 

SN74LS279 


SN74LS366A 

Fairchild 

74LS366 


SN74LS395A 

Fairchild 

74LS395 


SN74LS78 Fairchild 

74LS78 


National 

DM74LS279 



Motorola 

SN74LS366A 



Motorola 

SN74LS395A 

SN74LS78A Hitachi 

HD74LS78 


NEC America 

fiPB74LS279 



National . 

DM74LS366 



National 

DM74LS395 


Motorola 

SN74LS78A 


Raytheon 

74LS279 



NEC America 

fiPB74LS366 



Raytheon 

74LS395 


National 

DM74LS78 


Signetics 

74LS279 



Raytheon 

74LS366 


SN74LS398 

Motorola 

SN74LS398 


■Raytheon 

74LS78 

SN74LS28 

Fairchild 

74LS28 



Signetics 

74LS366A 


SN74LS399 

AMD 

AM25LS09 


Signetics 

74LS78 


Motorola 

SN74LS28 


SN74LS367 

Hitachi 

HD74LS367 




SN74LS399 


SN74LS83A Fairchild 

74LS83 


Raytheon 

74LS28 


SN74LS367A 

Fairchild 

74LS367 



Motorola 

SN74LS399 


Hitachi 

HD74LS83A 


Signetics 

74LS28 



Motorola 

SN74LS367A 


SN74LS40 

Fairchild 

74LS40 


Motorola 

SN74LS83A 

SN74LS280 

Fairchild 

74LS280 



National 

DM74LS367 



Hitachi 

HD74LS40 


National 

DM74LS83 

SN74LS281 

AMD 

SN74LS281 



NEC America p.PB74LS367 



Motorola 

SN74LS40 



DM74LS83A 

SN74LS283 

Fairchild 

74LS283 



Raytheon 

74LS367 



National 

DM74LS40 


Raytheon 

74LS83A 


Hitachi 

SN74LS283 



Signetics 

74LS367A 



NEC America 

jiPB74LS40 


Signetics 

74LS83 


MMI 

74LS283 


SN74LS368 

Hitachi 

HD74LS368 



Raytheon 

74LS40 



74LS83A 


Motorola 

SN74LS283 


SN74LS368A 

Fairchild 

74LS368 



Signetics 

74LS40 


SN74LS85 Fairchild 

74LS85 


National 

DM74LS283 



Motorola 

SN74LS368A 


SN74LS42 

Fairchild 

74LS42 


Motorola 

SN74LS85 


Raytheon 

74LS283 



National 

DM74LS368 



Hitachi 

HD74LS42 


National 

DM74LS85 


Signetics 

74LS283 



NEC America nPB74LS368 



Motorola 

SN74LS42 


Raytheon 

74LS85 

SN74LS289 

Motorola 

SN74LS289 



Raytheon 

74LS368 



National 

DM74LS42 


Signetics 

74LS85 

SN74LS290 Fairchild 

74LS290 



Signetics 

74LS36aA 



NEC America 

HPB74LS42 


SN74LS86 Fairchild 

74LS86 


Motorola 

SN74LS290 


SN74LS37 

Fairchild 

74LS37 



Raytheon 

74LS42 


Hitachi 

HD74LS86 


National 

DM74LS290 



Hitachi 

HD74LS37 



Signetics 

74LS42 


Motorola 

SN74LS86 


Signetics 

74LS290 



Motorola 

SN74LS37 


SN74LS424 

AMD 

SN74LS424 


NEC America 

fiPB74LS86 

SN74LS293 

Fairchild 

74LS293 



National 

DM74LS37 



NEC Micro 

MPB8224 

2188 

Raytheon 

74LS86 


Motorola 

SN74LS293 



NEC America 

/1PB74LS37 


SN74LS47 

Hitachi 

HD74LS47 


Signetics 

74LS86 


National 

DM74LS293 



Raytheon 

74LS37 



Motorola 

SN74S47 


SN74LS90 Fairchild 

74LS90 


Signetics 

74LS293 



Signetics 

74LS37 


SN74LS48 

Hitachi 

HD74LS4« 


Motorola 

SN74LS90 

SN74LS295B 

Fairchild 

74LS295 


SN74LS373 

AMD 

SN74LS373 


SN74LS49 

Hitachi 

HD741.S49 


Raytheon 

74LS90 


Motorola 

SN74LS295 



Fairchild 

74LS373 



Motorola 

SN74LS49 


Signetics 

74LS90 


NEC America 

MPB74LS295 



MMI 

74LS373 

505 

SN74LS490 Fairchild 

74LS490 


SN74LS91 Raytheon 

74LS91 


Raytheon 

74LS295A 



Motorola 

SN74LS373 



Motorola 

SN74LS490 


SN74LS92 Fairchild 

74LS92 


Signetics 

74LS295 



Raytheon 

74LS373 

543 

SN74LS51 

Fairchild 

74LS51 


Hitachi 

HD74LS92 

SN74LS298 

Fairchild 

74LS298 



Signetics 

74LS373 



Hitachi 

HD74LS51 


Motorola 

SN74LS92 


Hitachi 

HD74LS298 


SN74LS374 

AMD 

SN74LS374 



Motorola 

SN74LS51 


Raytheon 

74LS92 


Motorola 

SN74LS298 



Fairchild 

74LS374 



National 

DM74LS51 


Signetics 

74LS92 


Raytheon 

74LS298 



MMI 

74LS374 

505 


NEC America 

pPB74LS51 


SN74LS93 Fairchitd 

74LS93 


Signetics 

74LS298 



National 

DM74LS374 



Raytheon 

74LS51 


Motorola 

SN74LS93 

SN74LS299 AMD 

SN74LS299 



Raytheon 

74LS374 

543 


Signetics 

74LS51 


Raytheon 

74LS93 


Fairchild 

74LS299 



Signetics 

74LS374 


SN74LS54 

Fairchild 

74LS54 


Signetics 

74LS93 


MMI 

74LS299 


SN74LS375 

Fairchild 

74LS375 



Hitachi 

HD74LS54 


SN74LS95B Fairchild 

74LS95 


Raytheon 

74LS299 

533 


Motorola 

SN74LS375 



Motorola 

SN74LS54 


Hitachi 

HD74LS95B 

SN74LS30 

Fairchild 

74LS30 



NEC America /iPB74LS375 



National 

DM74LS54 


Motorola 

SN74LS95B 


Hitachi 

HD74LS30 



Raytheon 

74LS375 



NEC America 

fiPB74LS54 


Raytheon 

74LS95B 


Motorola 

SN74LS30 



Signetics 

74LS375 



Raytheon 

74LS54 


Signetics 

74LS95B 


National 

DM74LS30 


SN74LS377 

AMD 

SN74LS377 



Signetics 

74LS54 


SN74LS96 Signetics 

74LS96 


NEC Anwrica 

MPB74LS30 



Fairchild 

74LS377 


SN74LS55 

Fairchild 

74LS55 


SN74L00 National 

DM74L00 


Raytheon 

74LS30 



MMI 

74LS377 

509 


Hitachi 

HD74LS55 


SN74L01 National 

DM74L01 


Signetics 

74LS30 



Raytheon 

54LS377 

549 


Motorola 

SN74LS55 


SN74L02 National 

DM74L02 


♦ Discontinued 
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1C MASTER 


Manufacturer 

Device 

1 Replacement 
1 Source 

1C Master 
Device Page 

Manufacturer 

Device 

1 Replacem«tt 
'source 

IC Master 
Device Page 

Manufacturer 

Device 

I Replacement 
'source 

IC Master 
Device Page 

Manufacturer 

Devica 

I R^slacement 
'Source 

ICUMter 
Device Page 


SN74S114 

Signetics 

74S114 


SN74S188 

National 

DM74S188 


SN74S287 

MMI 

6301-1 

1449 




SN74S12 

Hitachi 

HD74S12 



Signetics 

N82S23 

1680 

. 

National 

DM74S287 






Motorola 

SN74S12 



Supertex 

SM74S1S8 

1704 

■ 

Raytheon 

29661 

1664 

SN74L03 

National 

OM74L03 

SN74S132 

Fairchild 

74S132 


SN74S189 

AMD 

AM27S03 



Signetics 

N82S129 

1680 

SN74L04 

National 

DM74L04 

SN74S133 

Fairchild 

74S133 




SN74S189 


SN74S288 

AMD 

AM27S19 


SN74L10 

National 

DM74L10 


Hitachi 

HD74S133 



Fairchild 

74S189 



Harris 

HM7603 

1284 

SN74L123 

National 

DM74L123 


Mitsubishi 

MBS 133 



Hitachi 

HD74S189 



MMI 

6331 1 

1443 

SN74L154 

National 

DM74L154A 


National 

DM74S133 



National 

DM74S189 



National 

DM74S288 


SN74L157 

National 

DM74L157A 


Signetics 

74S133 


SN74S194 

AMD 

SN74S194 




DM8578 


SN74L164 

National 

DM74L164 

SN74S134 

Fairchild 

74S134 



Fairchild 

74S194 



Signetics 

N82S123 

1680 

SN74L192 

National 

DM74L192 


Hitachi 

HD74S134 



Signetics 

74S194 



Supertex 

SM74S288 

1704 

SN74L193 

National 

DM74L193 


National 

DM74S134 


SN74S195 

AMD 

SN74S195 


SN74S289 

AMD 

SN74S289 


SN74L20 

National 

DM74L20 


Signetics 

74S134 



Fairchild 

93S00 



Fairchild 

74S289 


SN74L30 

National 

DM74L30 

SN74S135 

Fairchild 

74S135 



National 

DM74S195 



Hitachi 

HD74S289 


SN74L42 

National 

DM74L42A 


Hitachi 

HD74S135 



Signetics 

74S195 



National 

DM74S289 


SN74L51 

National 

DM74L51 


National 

DM74S135 


SN74S197 

Signetics 

74S197 



NEC Micro 

P.PB2289 


SN74I 54 

National 

DM74L64 


Signetics 

74S135 


SN74S20 

Fairchild 

74S2C 



Signetics 

N82S25 

1678 

SN74L55 

National 

DM74L55 

SN74S138 

AMD 

SN74S138 



Hitachi 

HD74S20 




3101A 


SN74L71 

National 

DM74L71 


Fairchild 

74S138 



Mitsubishi 

M5S020 


SN74S30 

Fairchild 

74S30 


SN74L72 

National 

DM74L72 


Mitsubishi 

MBS 138 



National 

DM74S20 



Mitsubishi 

M5S030 


SN74L73 

National 

DM74L73 


National 

DM74S138 



Signetics 

74S20 



National 

DM74S30 


SN74L74 

National 

DM74L74 


Signetics 

74S138 


SN74S200 

Fairchild 

93421 

1252 

SN74S301 

Fairchild 

93411 


SN74L75 

National 

DM74L75 

SN74S1 39 

AMD 

SN74Si39 



MMI 

6531 



National 

DM74S206 


SN74L78 

National 

DM74L78 


Fairchild 

74S139 



National 

DM74S200 



Signetics 

74S301 

1678 

SN74L85 

National 

DM74L85 


National 

DM74S139 



NEC Micro 

pPB2200 


SN74S314 

Fairchild 

93415 

1240 

SN74L86 

National 

DM74L86 


Signetics 

74S139 



Raytheon 

RC5340 



Fujitsu 

MBM93415 


SN74L90 

National 

DM74L90 

SN74S140 

Fairchild 

74S140 



Signetics 

74S200 

1676 

SN74S32 

Fairchild 

74S02 


SN74L91 

National 

DM74L91 


Hitachi 

Mn74«:i4n 



T| 




NatiCnal 

DM74S02 


SN74L93 

National 

DM74L93 


National 

DM74S140 


SN74S201 

MMI 

6531 



Signetics 

74S02 


SN74L95 

National 

DM74L95 


Signetics 

74S140 



National 

DM74S200 


SN74S37 

Signetics 

74S37 


SN74L98 

National 

DM74L98 

SN74S15, 

Fairchild 

74S15 



Signetics 

74S201 

1678 

SN74S370 

MMI 

6206-1 

1466 

SN74S00 

Fairchild 

74S00 


Hitachi 

HD74S15 


SN74S206 

MMI 

6205-1 

1466 

SN74S373 

MMI 

74S373 

505 


Hitachi 

HD74S00 


Mitsubishi 

M5S015 



National 

DM74S206 



Tl 

SN74S02 



Mitsubishi 

M5S000 


National 

DM74S15 



Raytheon 

RC5330 


SN74S374 

MMI 

74S374 

SOS 


National 

DM74S00 


Signetics 

74S15 



Signetics 

N82S17 

1678 

SN74S387 

AMD 

AM27S20 



Signetics 

74S00 

SN74S151 

AMD 

SN74S151 



Tl 

SN74S301 



Harris 

HM7610 


SN74S02 

Fairchild 

74S02 


Fairchild 

74S151 


SN74S214 

Fairchild 

93425 

1240 



1284,1292 


Hitachi 

HD74S02 


Hitachi 

HD74S151 


SN74S22 

Fairchild 

74S22 




HM7610A 



MMI 

74S373 505 


Mitsubishi 

M5S151 



Hitachi 

HD74S22 



MMI 

6300-1 

1449 


Tl 

SN74S373 


National 

DM74SI51 



Mitsubishi 

M5S22 



National 

DM74S387 


SN74S03 

Fairchild 

74S03 


Signetics 

74S151 



National 

DM74S22 



NEC Micro 

pPB403 



Hitachi 

HD74S03 

SN74S153 

AMD 

SN74S153 



Signetics 

74S22 



Raytheon 

29660 

1664 


Mitsubishi 

M5S003 


Fairchild 

74S153 


SN74S240 

AMD 

SN74S240 



Signetics 

NB2S126 

1680 


National 

DM74S03 


Hitachi 

HD74S153 



Fairchild 

74S240 


SN74S40 

Fairchild 

74S40 



Signetics 

74S03 


Mitsubishi 

M5S153 



MMI 

74S240 

768 


Hitachi 

HD74S40 


SN74S04 

Fairchild 

74S04 


National 

DM74S153 



Raytheon 

74S240 



Mitsubishi 

M5S040 



Hitachi 

HD74S04 


Signetics 

74S153 


SN74S241 

AMD 

SN74S241 



National 

DM74S40 



Mitsubishi 

MSSOO'I 

SN74S1 57 

AMD 

SN74S^»57 



Fairchild 

74S241 



Signetics 

74S40 



National 

DM74S04 


Fairchild 

74S157 



MMI 

74S241 

768 

SN74S412 

AMD 

SN74S412 



Signetics 

74S04 


Hitachi 

HD74S157 



Raytheon 

74S241 



NEC Micro 

pPB8212 

2172 

SN74S05 

Fairchild 

74S05 


Mitsubishi 

M5S157 


SN74S244 

Fujitsu 

MB7047 




pPD8212 



Hitachi 

HD74S05 


National 

DM74S157 



MMI 

74S244 

768 

SN74S428 

NEC Micro 

MPBe228 

2193 


Mitsubishi 

M5S005 


Signetics 

74S157 


SN74S251 

AMD 

SN74S251 


SN74S438 

NEC Micro 

pPB8238 

2193 


National 

DM74S05 

SN74S158 

AMD 

SN74S158 



Fairchild 

74S251 


SN74S44 

NEC Micro 

pPB425 

1621 


Signetics 

74S05 


Fairchild 

74S158 



Hitachi 

HD74S251 


SN74S470 

MMI 

6308-1 

1449 

SN74S08 

Fairchild 

74S08 


Hitachi 

HD74S158 



Mitsubishi 

M5S251 



National 

DM74S470 



Signetics 

74S08 


Mitsubishi 

M5S158 



National 

DM74 S251 



Raytheon 

29600 

1652 

SN74S09 

Fairchild 

74S09 


National 

DM74 S 158 



Signetics 

74S251 


SN74S471 

MMI 

6309-1 

1449 


Signetics 

74S09 


Signetics 

74S158 


SN74S257 

AMD 

SN54S257 



National 

DM74S471 


SN74S10 

Fairchild 

74S10 

SN74S174 

AMD 

SN74S174 




SN74S257 



Raytheon 

29601 

1652 


Hitachi 

HD74S10 


Fairchild 

74S174 



Fairchild 

54S257 


SN74S472 

Harris 

HM7649 

1320 


Mitsubishi 

M5S010 


Hitachi 

HD74S174 




74S257 


• 

MMI 

6349-1 

.1449 


National 

DM74S10 


Mitsubishi 

M5S174 



Hitachi 

HD74S257 



National 

DM74S472 



Signetics 

74S10 


National 

DM74S174 



Mitsubishi 

M5S257 



Raytheon 

29621 

1656 

SN74S109 

Fairchild 

74S109 


Signetics 

74S1 74 



National 

DM74S257 


SN74S473 

Harris 

HM7648 

1320 

SN74S11 

Fairchild 

74S11 

SN74S175 

AMD 

SN74S175 


*■ 

Signetics 

54S257 



MMI 

6346-1 

1449 


Hitachi 

HD74S11 


Fairchild 

74S175 




74S257 



Nifltinnai 

nM74S47-3 



Mitsubishi 

M5S01 1 


Hitachi 

HD74S175 


SN74S258 

aMd 

SN74S258 



Raytheon 

29620 

1656 


National 

DM74S11 


Mitsubishi 

M5S175 



Fairchild 

74S258 


SN74S474 

Fairchild 

93448 

1262 


Signetics 

74S11 


National 

DM74S175 



Hitachi 

HD74S258 



MMI 

6341-1 

1449 

SN74S112 

Fairchild 

74S112 


Signetics 

74S175 



Mitsubishi 

M5S258 



National 

DM87S296 



Hitachi 

HD74S112 

SN74S181 

AMD 

SN74S181 



Signetics 

74S258 



Raytheon 

29625 

1658 


Mitsubishi 

M5S112 


Fairchild 



SN74S270 

Intersil 

iM5604 


5W74S475 

Fsirchilc! 


12S2 


Motorola 

SN74S112 


Hitachi 

HD74S181 



MMI 

6205-1 

1466 



93452 

1264 


National 

DM74S112 


Mitsubishi 

M5S181 


SN74S280 

Hitachi 

HD74S280 



MMI 

6340-1 

1449 


Signetics 

74S112 


Signetics 

74S181 



National 

DM74S280 



NEC Micro 

pPB405 

1621 

SN74S113 

Fairchild 

74S113 

SN74S182 

Fairchild 

93S42 



Signetics 

74S280 



Raytheon 

29624 

1658 


Hitachi 

HD74S113 


Hitachi 

HD74S182 


SN74S281 

National 

DM74S281 


SN74S476 

Fairchild 

93453 

1264 


Mitsubishi 

M5S113 


Mitsubishi 

M5S182 


SN74S283 

MMI 

74S283 



MMI 

63S441 

1453 


Motorola 

SN74S113 


MMI 

74S182 


SN74S287 

AMD 

AM27S21 



Raytheon 

29641 



National 

DM74S113 


National 

DM74 S 182 



Fairchild 

93427 

1258 

SN74S477 

MMI 

63S440 

1453 


Signetics 

74S113 


Signetics 

74S182 



Hams 

HM7611 



Raytheon 

29640 


SN74S114 

Fairchild 

74S114 

SN74S188 

AMD 

AM27S18 




1284.1292 

SN74S478 

MMI 

6381-1 

1449 


mmcni 

HUrcsi 14 


Hams 

HM7602 

1284 



HM7611A 



Signetics 

N82S181 

1680 


Mitsubishi 

M5S114 


MMI 

6330 



Intel 

3621-1 


SN74S479 

MMI 

6380-1 

1449 


National 

DM74S114 



6330-1 

1449 


Intersil 

iM5623 



Signetics 

NS2S180 

1680 


♦ Discontinued 
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Texas Instruments (cont’d) 

SN7406 

Motorola 

MC7406 

SN74123 

Motorola 

MC74123 

♦SN74152 

TRW 

74152 





National 

DM7406 


National 

DM74123 

SN74153 

AMD 

SN74153 





Signetics 

7406 


NEC America 

pPB74123 


Fairchild 

74153 

SN74S51 

Fairchild 

74S51 


Toshiba 

TD3406 


Signetics 

74123 


Hitachi 

HD74153 


Hitachi 

HD74S51 


TRW 

7406 


TRW 

74123 


MitsuNshi 

M53353 


Mitsubishi 

M5S051 

SN7407 

Fairchild 

7407 

SN74125 

Fairchild 

74125 


Motorola 

MC74153 


National 

DM74S51 


Hitachi 

HD7407 


Hitachi 

HD74125 


National 

DM74153 


Signetics 

74S51 


Mitsubishi 

M53207 


Mitsubishi 

M53325 


NEC America 

pPB74153 

SN74S570 

Signetics 

N82S130 1680 


Motorola 

MC7407 


National 

DM74125 


Signetics 

74153 

SN74S571 

Signetics 

82S131 


National 

DM7407 



DM8093 


TRW 

74153 

SN74S64 

Fairchild 

74S64 


Signetics 

7407 


Signetics 

74125 

SN74154 

AMD 

SN74154 


Hitachi 

HD74S64 


Toshiba 

TD3407 

SN74126 

Fairchild 

74126 


Fairchild 

74154 


National 

DM74S64 


TRW 

7407 


HitacN 

HD74126 


Hitachi 

HD74154 


Signetics 

74S64 

SN7408 

Fairchild 

7408 


MitsuNshi 

M53326 


Mitsubishi 

M53354 

SN74S65 

Fairchild 

74S65 


Hitachi 

HD7408 


National 

DM74126 


Motorola 

MC74154 


Hitachi 

HD74S65 


Mitsubishi 

M53208 


Signetics 

74126 


National 

DM74154 


National 

DM74S65 


Motorola 

MC7408 

SN74128 

Signetics 

74128 


NEC America ;iPB74154 


Signetics 

74S65 


National 

DM7408 

SN74129 

National 

DM74193 


Signetics 

74154 

SN74S74 

Fairchild 

74S74 


Signetics 

7408 

SN7413 

Farchild 

7413 


TRW 

74154 


Hitachi 

HD74S74 


Toshiba 

TC7408 


Hitachi 

HD7413 

SN74155 

Fairchild 

74155 


Mitsubishi 

M5S074 



TD3408 


Mitsubishi 

M53213 


MitsuNshi 

M53355 


National 

DM74S74 


TRW 

7408 


Motorola 

MC7413 


Motorola 

MC74155 


Signetics 

74S74 

SN7409 

Fairchild 

7409 


National 

DM7413 


National 

DM74155 

SN74S85 

Mitsubishi 

M5S085 


HitacN 

HD7409 


NEC America 

pPB7413 


NEC America 

^tPB74155 


Signetics 

74S85 


Mitsubishi 

M53209 


Signetics 

7413 


Signetics 

74155 

SN74S86 

Fairchild 

74S86 


Motorola 

MC7409 


TRW 

7413 


TRW 

74155 


Hitachi 

HD74S86 


National 

DM7409 

SN74132 

Fairchild 

74132 

SN74156 

Fairchild 

74156 


National 

DM74S86 


Signetics 

7409 


Hitachi 

HD74132 


Hitachi 

HD74156 


Signetics 

74S86 


Toshiba 

TD3409 


MitsuNshi 

M53332 


MitsuNshi 

M53356 

SN7400 

Fairchild 

7400 


TRW 

7409 


Motorola 

MC74132 


Motorola 

MC74156 


Hitachi 

HD7400 

SN7410 

Fairchild 

7410 


National 

DM74132 


National 

DM74156 


Mitsubishi 

M53200 


Hitachi 

HD7410 


Signetics 

74132 


NEC America 

fiPB74156 


Motorola 

MC7400 


Mitsubishi 

M53210 

SN74136 

Hitachi 

HD74136 


Signetics 

74156 


National 

DM7400 


Motorola 

MC7410 


Motorola 

MC74136 


TRW 

74156 


NEC America (a,PB7400 


National 

DM7410 


TRW 

74136 

SN74157 

AMD 

SN74157 


Signetics 

7400 


NEC America 

pPB7410 

SN7414 

Fairchild 

7414 


Fairchild 

74157 


Toshiba 

TC7400 


Signetics 

7410 


Hitachi 

HD7414 



9322 



TD3400 


Tl 

SN7427 


Mitsubishi 

M53214 


Hitachi 

HD74157 


TRW 

7400 


Toshiba 

TC7410 


Motorola 

MC7414 


MitsubisN 

M53357 

SN7401 

Fairchild 

7401 



TD3410 


National 

DM7414 


Motorola 

MC74157 


Hitachi 

HD7401 


TRW 

7410 


Signetics 

7414 


National 

DM74157 


Mitsubishi 

M53201 

SN74100 

Motorola 

MC74100 

SN74141 

Fairchild 

74141 



DM8322 


Motorola 

MC7401 


Signetics 

74100 


Hitachi 

HD74141 


NEC America 

tiPB74157 


National 

DM7401 

♦SN74104 

Tl 

SN29000 


Motorola 

MC74141 


Signetics 

74157 


Signetics 

7401 

♦SN74105 

Tl 

SN29001 


National 

DM74141 

SN7416 

Fairchild 

7416 


Toshiba 

TD3401 

SN74107 

AMD 

SN74107 



DM7441 


Hitachi 

HD7416 


TRW 

7401 


FaircNId 

74107 


NEC America 

)iPB74141 


MitsuNshi 

M53216 

SN7402 

Fairchild 

7402 


Hitachi 

HD74107 


Signetics 

74141 


Motorola 

MC7416 


Hitachi 

HD7402 


Mitsubishi 

M53307 



7441 


National 

DM7416 


MitsubisN 

M53202 


Motorola 

MC74107 

SN74145 

Fairchild 

74145 


Sigrietics 

7416 


Motorola 

MC7402 


National 

DM74107 


Hitachi 

HD74145 


Toshiba 

TD3416 


National 

DM7402 


NEC America 

J1PB74107 


MitsuNshi 

M53345 


TRW 

7416 


NEC America 

HPB7402 


Signetics 

74107 


Motorola 

MC74145 

SN74160 

AMD 

SN74160 


Signetics 

7402 


Toshiba 

TD34107 


National 

DM74145 


Fairchild 

74160 


Toshiba 

TD3402 

SN74109 

Fairchild 

9024 


Signetics 

74145 



9310 


TRW 

7402 


National 

DM74109 


TRW 

74145 


HitacN 

HD74160 

SN7403 

Fairchild 

7403 


Signetics 

74109 

SN74147 

Hitachi 

HD74147 


MitsuNsN 

M53360 


Hitachi 

HD7403 

SN74111 

TRW 

74111 


MitsuNshi 

M53347 


Motorola 

MC74160 


Mitsubishi 

M53203 

SN74116 

FaircNId 

74116 


National 

DM74147 


National 

DM74160 


Motorola 

MC7403 


Signetics 

74116 


NEC America 

pPB74147 


Signetics 

74160 


National 

DM7403 

SN7412 

FaircNId 

7412 


Signetics 

74147 


TRW 

74160 


Signetics 

7403 


Hitachi 

HD7412 

SN74148 

Fairchild 

9318 

SN74161 

AMD 

SN74161 


Toshiba 

TD3403 


Motorola 

MC7412 


Hitachi 

HD74148 


Fairchild 

74161 


TRW 

7403 


Signetics 

7412 


MitsuNshi 

M53348 



9316 

SN7404 

Fairchild 

7404 


TRW 

7412 


National 

DM74148 


HitacN 

HD74161 


Hitachi 

HD7404 

SN74120 

Motorola 

MC74120 


NEC America 

pPB74148 


MitsuNshi 

M53361 


Mitsubishi 

M53204 

SN74121 

Fairchild 

74121 


Signetics 

74148 


Motorola 

MC74161 


Motorola 

MC7404 



9603 

SN74150 

Fairchild 

74150 


National 

‘DM74161 


National 

DM7404 


Hitachi 

HD74121 


HitacN 

HD74150 


NEC America 

HPB74161 


NEC America ^PB7404 


Mitsubishi 

M53321 


MitsuNshi 

M53350 


Signetics 

74161 


Signetics 

7404 


Motorola 

MC74121 


Motorola 

MC74150 


TRW 

74161 


Toshiba 

TC7404 


National 

DM74121 


National 

DM74150 

SN74162 

AMD 

SN74162 



TD3404 


Signetics 

74121 


NEC America 

pPB74150 


FaircNId 

74162 


TRW 

7404 


Toshiba 

TD34121 


Signetics 

74150 


Hitachi 

HD74162 

SN7405 

Fairchild 

7405 


TRW 

74121 


TRW 

74150 


MitsuNsN 

M53362 


Hitachi 

HD7405 

SN74122 

Fairchild 

74122 

♦SN74151 

Fairchild 

74151 


Motorola 

MC74162 


Mitsubishi 

M53205 


Mitsubishi 

M533^ 


Hitachi 

HD74151 


National 

DM74162 


Motorola 

MC7405 


Motorola 

MC74122 


Mitstinshi 

M53351 


Signetics 

74162 


National 

DM7405 


National 

DM74122 


MotorNa 

MC74151 


TRW 

74162 


NEC America ;j.F®7405 


Signetics 

74122 


National 

DM74151 

SN74163 

AMD 

SN74163 


Signetics 

7405 



8T22 


NEC America 

fiPB74151 


Fairchild 

74163 


Toshiba 

TD3405 

SN74123 

AMD 

AM26123 


Signetics 

74151 


Hitachi 

HD74163 


TRW 

7405 



SN74123 


Tl 

SN74151A 


MitsuNsN 

M53363 

SN7406 

Fairchild 

7406 


FaircNId 

74123 


TRW 

74151 


Motorola 

MC74163 


Hitachi 

HD7406 


HitacN 

HD7123 

♦SN74152 

Fairchild 

74152 


National 

DM74163 


MitsubisN 

M53206 


Mitsubishi 

M53323 


Motorola 

MC74152 


Signetics 

74163 


♦ Discontinued 
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Texas Instruments (cont’d) 

SN74180 

SN74181 

TRW 

AMD 

74180 

SN74181 


SN74196 

Motorola 

National 

MC74196 

DM74196 


SN74290 

Motorola 

TRW 

MC74290 

74290 







9341 



Signetics 

N8290 


.SN74293 

Fairchild 

74293 


SN74163 

TRW 

74163 


Fairchild 

74181 




74196 



Mitsubishi 

M53493 


SN74164 

AMD 

SN74164 



9341 


SN74197 

Fairchild 

74197 



Motorola 

MC74293 




74164 


Hitachi 

HD74181 



Motorola 

MC74197 



TRW 

74293 



Fairchild 

74164 


Mitsubishi 

M53381 



National 

DM741 37 


SN74233 

FaifChild 

74298 



Hitachi 

HD74164 


Motorola 

MC74181 



Signetics 

N8291 



Motorola 

MC74298 



Mitsubishi 

M53364 


National 

DM74181 




74197 



Signetics 

74298 



National 

DM74164 


NEC America mPB74181 


SN74198 

Fairchild 

74198 


SN7430 

Fairchild 

7430 




DM8570 


Signetics 

74181 



Hitachi 

HD74198 



Hitachi 

HD7430 



NEC America uPB74164 

SN74182 

AMD 

SN74182 



Mitsubishi 

M533g8 



Mitsubishi 

M53230 



Signetics 

74164 



9342 



Motorola 

MC74198 



Motorola 

MC7430 


SN74ie5 

Fairchild 

74165 


Fairchild 

74182 



National 

DM74198 



National 

DM7430 



Mitsubishi 

M53365 



9342 



NEC America )xPB74198 



NEC America ;iPB7430 



Motorola 

MC74165 


Hitachi 

HD74182 



Signetics 

74198 



Signetics 

7430 



National 

DM74165 


Mitsubishi 

M53332 


SNThI S3 

r8irC^»iid 

74195 



Toshiba 

TD3430 




DM8590 


Motorola 

MC74182 



Mitsubishi 

M53399 



TRW 

7430 



Signetics 

74165 


National 

DM74182 



Motorola 

MC74199 


SN7432 

Fairchild 

7432 


SN74166 

Fairchild 

74166 


NEC America fiPB74182 



National 

DM74199 



Hitachi 

HD7432 



Hitachi 

HD74166 


Signetics 

74182 



Signetics 

74199 



National 

DM7432 



Mitsubishi 

M53366 

SN74184 

National 

DM74184 


SN7420 

Fairchild 

7420 



Signetics 

7432 



Motorola 

MC74166 


Toshiba 

TD3503 



Hitachi 

HD7420 


SN7433 

Signetics 

7433 



National 

DM74166 

SN74185 

Mitsubishi 

M53385 



Mitsubishi 

M53220 


SN74365 

National 

DM8095 



Sigrietics 

74166 


National 

DM74185 



Motorola 

MC7420 


SN74366 

National 

DM8096 


SN74167 

Motorola 

MC74167 

SN74185A 

National 

DM74 185A 



National 

DM7420 


SN74367 

National 

DM8097 


SN7417 

Fairchild 

7417 

SN74186 

Harrfa 

HPROM0512 


NEC America 

pPB7420 


SN74368 

National 

DM8098 



Hitarihi 

Hn7A17 ' 




1346 


SiyMSiiCS 

7 420 


3ni7437 

Fairchild 

7437 



Mitsubishi 

M53217 

SN74187 

Intersil 

IM5603 



Toshiba 

TC7420 



Hitachi 

HD7437 



Motorola 

MC7417 


MMI 

6200-1 

1466 



TD3420 



Mitsubishi 

M53237 



National 

DM7417 


National 

DM74187 



TRW 

7420 



Motorola 

MC7437 



Signetics 

7417 


Signetics 

N82S226 


SN74200 

MMI 

6531 



National 

DM7437 



Toshiba 

TD3417 

SN74188 

AMD 

AM27S18 



Raytheon 

RC5340 



NEC America 

MPB7437 



TRW 

7417 


Harris 

HPROM8256 


Signetics 

74200 



Signetics 

7437 


SN74170 

Fairchild 

74170 


Intersil 

IM5600 



Tl 

SN74S201 



Toshiba 

TD3437 



Hitachi 

HD74170 


MMI 

6330-1 

1443 

SN74206 

MMI 

6530 



TRW 

7437 



Mitsubishi 

M53370 


National 

DM8577 



National 

DM74S206 


SN74370 

MMI 

6206-1 

1466 


National 

DM74170 


Signetics 

N82S23 

1680 


Raytheon 

RC5330 


SN7438 

Fairchild 

7438 



NEC America uPB74170 


Tl 

SN74188A 



Tl 

SN74S301 



Hitachi 

HD7438 



Signetics 

74170 

SN74190 

Fairchild 

74190 


SN7421 

Toshiba 

TD3421 



Mitsubishi 

M53238 


SN74172 

Signetics 

74172 


Hitachi 

HD74190 


SN7422 

Fairchild 

7422 



Motorola 

MC7438 


SN74173 

Fairchild 

74173 


Mitsubishi 

M53390 



Hitachi 

HD7422 



National 

DM7438 



National 

DM74173 


Motorola 

MC74190 


SN74221 

AMD 

SN74221 



NEC America 

pPB7438 




DM8551 


National 

DM74190 


SN7423 

Fairchild 

7423 



Signetics 

7438 


SN74174 

AMD 

SN74174 


Signetics 

74190 



Motorola 

MC7423 



Toshiba 

TD3438 



Fairchild 

74174 

SN74191 

Fairchild 

74191 



National 

DM7423 



TRW 

7438 



Hitachi 

HD74174 


Hitachi 

HD74191 


SN7425 

Fairchild 

7425 


SN74387 

Fairchild 

93416 



Mitsubishi 

M53374 


Mitsubishi 

M53391 



Mitsubishi 

M53225 


SN7440 

Fairchiio 

/440 



Motorola 

MC74174 


Motorola 

MC74191 



Motorola 

MC7425 



Hitachi 

HD7440 



NaUonal 

DM74174 


National 

DM74191 



National 

DM7425 



Mitsubishi 

M53240 



Signetics 

74174 


Signetics 

74191 


SN74251 

National 

DM74251 



Motorola 

MC7440 


SN74175 

AMD 

SN74175 

SN74192 

AMD 

SN74192 


SN74259 

AMD 

SN74259 



National 

DM7440 



Fairchild 

74175 



9360 


SN7426 

Fairchild 

7426 



NEC Amenca 

HPB7440 



Hitachi 

HD74175 


Fairchild 

74192 



Hitachi 

HD7426 



Signetics 

7440 



Mitsubishi 

M53375 


Mitsubishi 

M53392 



Motorola 

MC7426 



Toshiba 

TD3440 



Motorola 

MC74175 


Motorola 

MC74192 



National 

DM7426 



TRW 

7440 



National 

DM74175 


National 

DM74192 



Signetics 

N8T18 


SN7441 

Toshiba 

TD3441 



NEC America 

fiPB74175 



DM8560 




7426 


♦SN7441A 

National 

DM7441 A 



Signetics 

74175 


NEC America 

pP874192 



Toshiba 

TD3426 



Tl 

SN74141 


SN74176 

Fairchild 

74176 


Signetics 

74192 



TRW 

7426 


♦SN7442 

Fairchild 

7442 



Mitsubishi 

M53376 


Toshiba 

TD34192 


SN7427 

Fairchild 

7410 



Hitachi 

HD7442 



Motorola 

MC74176 

SN74193 

AMD 

SN74193 




7427 



Mitsubishi 

M53242 



National 

DM74176 ‘ 



9366 



Hitachi 

HD7410 



Motorola 

MC7442 




DM8280 


Fairchild 

74193 



Mitsubishi 

M53210 



National 

DM7442 



Signetics 

N8280 


Mitsubishi 

M53393 



Motorola 

MC7410 



NEC America nPB7442 




74176 


Motorola 

MC74193 




MC7427 



Signetics 

7442 


SN74177 

Fairchild 

74177 


National 

DM74193 



National 

nM74in 



T! 

SN7442A 



Mitsubishi 

M53377 



DM8563 




DM7427 



Toshiba 

TD3442 



Motorola 

MC74177 


NEC America pPB74193 



NEC America fiPB7410 


♦SN7443 

Fairchild 

7443 



National 

DM74177 


Signetics 

74193 



Signetics 

7410 



Hitachi 

HD7443 




DM8281 


Toshiba 

TD34193 



Tl 

SN7410 



Mitsubishi 

M53243 



Signetics 

N8281 

SN74194 

AMD 

SN74194 



Toshiba 

TC7410 



Motorola 

MC7443 



74177 


Fairchiiri 

741Q4 



TRW 

T'ilO 




7443 


SN74178 

Fairchild 

74178 


Hitachi 

HD74194 


SN74270 

MMI 

6205-1 

1466 


Tl 

SN7443A 



Motorola 

MC74178 


Motorola 

MC74194 


SN74278 

Mitsubishi 

M53478 


♦SN7444 

Fairchild 

7444 



Signetics 

N8270 


National 

DM74194 


SN74279 

Fairchild 

74279 




9354 


SN74179 

Fairchild 

74179 


Signetics 

74194 


* 

Signetics 

74279 



Hitachi 

H07444 



Motorola 

MC74179 

SN74195 

AMD 

SN74195 


SN7428 

Signetics 

7428 



Mitsubishi 

M53244 



Signetics 

N8271 


Fairchild 

74195 


SN74283 

Fairchild 

74283 



Motorola 

MC7444 


SN74180 

Fairchild 

74180 



9300 



Mitsubishi 

M53483 



Signetics 

7444 



Hitachi 

HD74180 


Motorola 

MC74195 



NEC America mPB74283 



Tl 

SN7444A 



Mitsubishi 

M53380 


National 

DM74195 


SN74284 

National 

DM8875A 


SN7445 

Fairchild 

7445 



Motorola 

MC74180 



DM8300 


SN74285 

National 

DM8875B 



Hitachi 

Hn744R 



National 

DM74180 


NEC America fiPB74195 


SN74287 

Fairchild 

93426 



Mitsubishi 

M63245 



NEC America uPB74180 


Signetics 

74195 


SN74290 

Fairchild 

74290 



Motorola 

MC7445 



Signetics 

74180 

SN74196 

Fairchild 

74196 




Mitsubishi 

M53490 



National 

DM7445 



♦ Discontinued 
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ALTERNATE SOURCE DIRECTORY 


Manufactwer 

1 Replacement 

)C Master 

Manufacturer 
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IC Master 
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I Replacement 

IC Master 
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1 Replacement 
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Device Page 

Device 
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Device 

Page 

Device 

1 Source 

Device Page 

Device 

'source 

Device Page 

Texas instruments (cont’d) 

SN7473 

Hitachi 

Mitsubishi 

HD7473 

M53273 


SN7489 

Hitachi 

Mitsubishi 

HM2502 

M53289 

SN75114 

AMD 

Fairchild 

9614 

9614 





Motorola 

MC7473 



National 

DM7489 

SN75115 

AMD 

9615 

SN7445 

NEC America 

pPB7445 


National 

DM7473 



NEC Micro 

/j,PB2089 


Fairchild 

9615 


Signetics 

7445 


NEC America nPB7473 



TRW 

7489 

SN75121 

Fairchild 

75121 


TRW 

7445 


Signetics 

7473 


♦SN7490 

Fairchild 

7490 


Motorola 

MC8T13 

♦SN7446 

Fairchild 

7446 


Toshiba 

TD3473 



Hitachi 

HD7490 


National 

DS75121 


Hitachi 

HD7446 

SN7474 

Fairchild 

7474 



Mitsubishi 

M53290 

SN75122 

Fairchild 

75122 


Motorola 

MC7446 


Hitachi 

HD7474 



Motorola 

MCM4023 


Motorola 

MC8T14 


National 

DM7446 


Mitsubishi 

M53274 




MC7490 


National 

DS75122 


Signetics 

7446 


Motorola 

MC7474 



National 

DM7490 

SN75123 

Fairchild 

75123 


Tl 

SN7446A 


National 

DM7474 



Signetics 

7490 


Motorola 

MC8T23 

♦SN7447 

Fairchild 

7447 


NEC America 

fiPB7474 



Tl 

SN7490A 


National 

DS75123 


Hitachi 

HD7447 


Signetics 

7474 



Toshiba 

TD3490 

SN75124 

Fairchild 

75124 


Mitsubishi 

M53247 


Toshiba 

TD3474 



TRW 

7490 


Motorola 

MC8T24 


Motorola 

MC7447 


TRW 

7474 


♦SN7491 

Fairchild 

7491 

SN75125 

Motorola 

MC75125 


National 

DM7447 

SN7475 

Fairchild 

7475 



Hitachi 

HD7491 


National 

DS75125 


NEC America 

fiPB7447 


Hitachi 

HD7475 



Mitsubishi 

M53291 

SN75127 

Motorola 

MC75127 


Signetics 

7447 


Mitsubishi 

M53275 



Motorola 

MC7491 

SN75128 

Motorola 

MC75128 


Tl 

SN7447A 


Motorola 

MC7475 



National 

DM7491 

SN75129 

Motorola 

MC75129 


Toshiba 

TD3447 


National 

DM7475 



NEC America p.PB7491 

SN75138 

Silicon G 

SG75138 

SN7448 

Fairchild 

7448 


Signetics 

7475 



Signetics 

7491 

SN75140 

Motorola 

MC75140 


Mitsubishi 

M53248 


Toshiba 

TD3475 



Tl 

SN7491A 

SN75150 

Fairchild 

75150 


Motorola 

MC7448 


TRW 

7475 



Toshiba 

TD3491 


Raytheon 

RC75150 


National 

DM7448 

SN7476 

Fairchild 

7476 


♦SN7492 

Fairchild 

7492 

SN75152 

Fairchild 

9627 


Signetics 

7448 



9N76 



Hitachi 

HD2521 

SN75154 

Fairchild 

75154 

SN7449 

Fairchild 

7449 


Hitachi 

HD7476 




HD7492 


Hitachi 

HD75154 


Motorola 

MC7449 


Mitsubishi 

M53276 



Motorola 

MC7492 


National 

DS75154 

SN7450 

Fairchild 

7450 


Motorola 

MC7476 



National 

DM7492 


Raytheon 

RC75154 



9N50 


National 

DM7476 



Signetics 

7492 

SN75180 

National 

DS8800 


Hitachi 

HD7450 


NEC America fjiPB7476 



Tl 

SN7492A 

SN75182 

AMD 

DM8820 


Mitsubishi 

M53250 


Signetics 

7476 



Toshiba 

TD3492 


National 

DS8820 


Motorola 

MC7450 


Toshiba 

TD3476 



TRW 

7492 


Signetics . 

DS8820 


National 

DM7450 


TRW 

7476 


♦SN7493 

Fairchild 

7493 

SN75183 

AMD 

DM8830 


NEC America piPB7450 

♦SN7477 

Fairchild 

7477 



Hitachi 

HD7493 


National 

DS8830 


Signetics 

7450 


Motorola 

MC7477 



Mitsubishi 

M53293 


Signetics 

DS8830 


Toshiba 

TD3450 


Signetics 

7477 



Motorola 

MC7493 

SN75188 

AMD 

MCI 488 


TRW 

7450 

♦SN7480 

Fairchild 

7480 



National 

DM7493 


Hitachi 

HD75188 

SN7451 

Fairchild 

7451 


Mitsubishi 

M53280 



Signetics 

7493 


Motorola 

MCI 488 


Hitachi 

HD7451 


Motorola 

MC7480 



Tl 

SN7493A 


National 

DS1488 


Motorola 

MC7451 


NEC America fiPB7480 



Toshiba 

TD3492 


Signetics 

MCI 488 


National 

DM7451 


Signetics 

7480 



TRW 

7493 

SN75189 

AMD 

MCI 489 


NEC America pPB7451 



8268 


SN7494 

Fairchild 

7494 


Hitachi 

HD75189 


Signetics 

7451 


Toshiba 

TD3480 



Hitachi 

HD7494 


Motorola 

MCI 489 


Toshiba 

TD3451 

♦SN7481 

Fairchild 

93407 



Motorola 

MC7494 


National 

DS1489 


TRW 

7451 


Hitachi 

HM2501 



Signetics 

7494 


Signetics 

MCI 489 

SN7453 

Fairchild 

7453 


Motorola 

MC4004 


♦SN7495 

Fairchild 

7495 

SN75189A 

Exar 

XR1489A 


Hitachi 

HD7453 


Tl 

SN7481A 



Hitachi 

HD7495 

SN7520 

AMD 

SN7520 


MitsubisN 

M53253 


TRW 

7481 



Mitsubishi 

M53295 



SN7521 


Motorola 

MC7453 

SN7482 

Fairchild 

7482 



Motorola 

MC7495 


Motorola 

MC7520 


National 

DM7453 


Hitachi 

HD7482 



National 

DM7495 


National 

DS7520 


NEC America pPB7453 


Motorola 

MC7482 



Signetics 

7495 


Signetics 

7520 


Signetics 

7453 


National 

DM7482 



Tl 

SN7495A 


Silicon G 

SG7520 


TRW 

7453 

♦SN7483 

Fairchild 

7483 



Toshiba 

TD3495 

SN75207 

AMD 

SN75207 

SN7454 

Fairchild 

7454 


Hitachi 

HD7483 


SN7496 

Fairchild 

7496 


Fairchild 

75207 


Hitachi 

HD7454 


Mitsubishi 

M53283 



Hitachi 

HD7496 

SN75208 

AMD 

SN75208 


Motorola 

MC7454 


Motorola 

MC7483 



Mitsubishi 

M53296 


Fairchild 

75208 


National 

DM7454 


National 

DM7483 



Motorola 

MC7496 

♦SN7521 

AMD 

SN7521 


NEC America 

fiPB7454 


Signetics 

7483 



National 

DM7496 


Motorola 

MC7521 


Signetics 

7454 


Tl 

SN7483A 



Signetics 

7496 


National 

DS7521 


TRW 

7454 

♦SN7484 

Mitsubishi 

M53284 



TRW 

7496 


Signetics 

7521 

SN745475 

National 

DM87S295 


Tl 

SN7484A 


SN7497 

Fairchild 

7497 


Silicon G 

SG7521 

SN7460 

Fairchild 

7460 

SN7485 

Fairchild 

7485 



Motorola 

MC7497 

SN7522 

Signetics 

7522 


Hitachi 

HD7460 


Hitachi 

HD7485 


♦SN7510 

Motorola 

MC1410 


Silicon G 

SG7522 


Mitsubishi 

M53260 


Mitsubishi 

M53285 


SN75107 

AMD 

SN75107 

SN75224 

Fairchild 

75224 


Motorola 

MC7460 


Motorola 

MC7485 



Fairchild 

75107 

SN7523 

Signetics 

7523 


National 

DM7460 


National 

DM7485 



Motorola 

MC75107 


Silicon G 

SG7523 


NEC America /iPB7460 


NEC America 

fiPB7485 



National 

DS75107 

SN75234 

AMD 

SN75234 


Signetics 

7460 


Signetics 

7485 



Raytheon 

RC75107A 


Fairchild 

75S234 


Toshiba 

TD3460 


TRW 

7485 


SN75107A 

Hitachi 

HD75107A 

SN75235 

AMD 

SN75235 


TRW 

7460 

SN7486 

Fairchild 

7486 


SN75108 

AMD 

SN74108 


Motorola 

MC75235 

SN7470 

Fairchild 

7470 


Hitachi 

HD7486 



Fairchild 

75108 

SN75238 

AMD 

SN75238 


Hitachi 

HD7470 


Mitsubishi 

M53286 



Motorola 

MC75108 


Fairchild 

75238 


Mitsubishi 

M53270 


Motorola 

MC7486 



National 

DS75108 

SN75239 

AMO 

SN75239 


Motorola 

MC7470 


National , 

DM7486 



Raytheon 

RC75108A 

SN7524 

AMD 

SN7524 


National 

DM7470 


NEC America p.PB7486 


SN75108A 

Hitachi 

HD75108A 



7525 


Signetics 

7470 


Signetics 

7486 


SN75109 

AMD 

SN75109 


Fairchild 

7524 

SN7472 

Fairchild 

7472 


Toshiba 

TD3486 



Fairchild 

75109 


Hitachi 

HA1902 


Hitachi 

HD7472 


TRW 

7486 



Hitachi 

HD75109 


Motorola 

MC7524 


Mitsubishi 

M53272 

♦SN7488 

Intersil 

IM5600 



Raytheon 

RC75109 


National 

75S24 


Motorola 

MC7472 


MMI 

6230-1 

1466 

SN75110 

AMD 

SN75110 


Signetics . 

7524 


National 

DM7472 


Motorola 

MCM4002 



Farchild 

75110 


Silicon G 

SG7524 


Signetics 

7472 


National 

DM7488 



Hitachi 

HD75110 

♦SN7525 

AMD 

SN7525 


Toshiba 

TD3472 


Tl 

SN7488A 



Motorola 

MC75110 


Motorola 

MC7525 


TRW 

7472 

SN7489 

AMD 

SN7489 



Raytheon 

RC75110 


Signetics 

7525 

SN7473 

Fairchild 

7473 


Fairchild 

7489 


SN75112 

Fairchild 

75112 


Silicon G 

SG7525 


♦ Discontinued 
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Manufactur«r 

Device 

I Replacement 1C Master 

' Source Device Page 

Manufacturer I Replacement 1C Master 

Device ' Source Device Page 

Manufacturer j Replacement 1C Master 

Device 1 Source Device Page 

Manufacturer i Replacement 1C Master 

Device 1 Soiree Device Page 

Texas Instruments fcont’d) 

SN75463 

Motorola 

MC75463 

SN76564 

Sprague 

ULN-2264 


♦TMS3412 

AMI 

SI 685 




' * 


National 

DS75463 

SN76565 

Motorola 

MCI 364 


♦TMS3414 

AMI 

S1685 






Silicon G 

SG75463 

SN76591 

Fairchild 

pA1391 


TMS3417 

Fairchild 

3342 


SN7528 

Fairchild 

7528 

SN75464 

Fairchild 

75464 


Motorola 

MCI 391 



Plessey 

MP3417 



Motorola 

MC7528 


Motorola 

MC75464 

SN76594 

Fairchild 

mA1394 


TMS40L45 

Fairchild 

2114 

1281 


National 

DS7528 


National 

DS75464 


Motorola 

MCI 394 



Rockwell 

R2114 



Silicon G 

SG7528 



SG75464 

SN76600 

Motorola 

MC135C 


♦TMS4000 

Gl 

R05-8132 


♦ SN7529 

Motorola 

MC7529 


Silicon G 

SG75464 

SN76635 

Fairchild 

^A720 


TMS4027 

Fairchild 

M4027 



Silicon G 

SG7529 

SN75466 

Motorola 

MC1411 


Sprague 

ULN-2137 



Fujitsu 

MB8227 


SN75324 

National 

DS75324 


Signetics 

NE5501 

SN76642 

Motorola 

MCI 357 



Intersil 

IM7027 



Raytheon 

RC75324 


Sprague 

ULN-2021 


Sprague 

ULN-2113 




MK4027 


SN75325 

AMD 

SN75325 

SN75467 

Motorola 

MC1412 

SN76643 

Fairchild 

2136 



Mostek 

MK4027 



Fairchild 

75325 


Signetics 

NE5502 


Signetics 

ULN21 1 1 



Motorola 

MCM4027 

1522 


Motorola 

MC75325 


Sprague 

ULN-2022 


Sprague 

ULN-2111 



NEC Micro 

;iPD414 



National 

DS75325 

SN75468 

Motorola 

MC1413 

SN76650 

Motorola 

MCI 352 


♦TMS4030 

Intel 

2107A 



Raytheon 

RC75325 


Signetics 

NE5503 


RCA 

CA1352 


TMS4033 

Fairchild 

21021 

1275 


Silicon G 

SG75325 


Sprague 

ULN-2023 

SN76651 

Motorola 

MCI 351 


♦TMS4033 

National 

MM2 102 


SN75326 

Fairchild 

75326 

SN75469 

Signetics 

NE5504 

SN76665 

Fairchild 

);iA3064 



NEC Micro mP02102 

1591 

SN75327 

Fairchild 

75327 


Sprague 

ULN-2024 


Motorola 

MCI 364 



SGS 

M330 


♦SN7534 

National 

DS7534 

SN75470 

Fairchild • 

75470 


RCA 

CA3065 


♦TMS4034 

Fairchild 

21022 

1275 


Silicon G 

SG7534 


Silicon G 

SG75470 


Sprague 

ULN-2165 



National 

MM2102 


♦SN7535 

Fairchild 

7535 

SN75471 

Fairchild 

75471 

SN76666 

Fairchild 

;xA3065 



NEC Micro pPO2102 

1591 


Silicon G 

SG7535 


Silicon G 

SG7541 


Motorola 

MC1358 



Signetics 

2102 


SN75361 

National 

DS75361 

SN75472 

Fairchild 

75472 


Sprague 

ULN-2165 


♦TMS4035 

Fairchild 

2102 

1275 

SN75362 

National 

DS75362 


Silicon G 

SG7542 

SN76669 

Fairchild 

fiA2136 



National 

MM2101 


SN75365 

Motorola 

MC75365 

SN75473 

Fairchild 

75473 


Motorola 

MCI 356 



Signetics 

2102 



National 

DS75365 


Silicon G 

SG7543 


Sprague 

ULN-2136 


♦TMS4039 

NEC Micro /liPO2101 

1586 

SN75368 

Motorola 

MC75.368 

SN75474 

Paifchild 

75474 

CWTACTK 

Fairchild 

AOA-7C 


4TMS4042 

NEC Micro fxP021t1 

1595 

SN75369 

AMD 

MH0026 


Silicon G 

SG7544 


Motorola 

MCI 375 


TMS4044 

AMD 

4044 



Motorola 

MMH0026 

SN75475 

Motorola 

MCI 472 

' SN76676 

RCA 

CA3076 



Fujitsu 

MBM4044 



National 

DS0026 

SN75476 

■Sprague 

UDN-571 1 

SN76678 

Fairchild 

pA753 



Intersil 

7141 


♦SN7538 

National 

DS7538 

SN75477 

Sprague 

UDN-5712 


Sprague 

ULN-2209 



Mitsubistii 

MST4044 

1432 


Silicon G 

SG7538 

SN75478 

Sprague 

UDN-571 3 

SN76689 

Fairchild 

^A3089 


TMS4045 

AMO 

9114 


♦SN7539 

Silicon G 

SG7539 

SN75479 

Sprague 

UDN-571 4 


RCA 

CA3089 




9124 


SN75450 

Fairchild 

75450 

SN75480 

National 

DS8880 


Sprague 

ULN-2289 



AMI 

S2114 

1196 


Hitachi 

HD2574 

SN75491 

Fairchild 

75491 

TL072 

Exar 

XR072 

926 


Fujitsu 

MB8114 



Motorola 

MC75450 


Motorola 

MC75491 


PMI 

OP-25 



Intel 

2114 



National 

DS75450 


National 

DS75491 

TL074 

Exar 

XR074 

926 


Intersil 

IM7114 



Raytheon 

RC75450 

SN75492 

Fairchild 

75492 

TL081 

PMI 

OP-16 




2114 



Signetics 

75450 


Motorola 

MC75492 

TL082 

Exar 

XR082 

927 


NEC Micro ;iPD2114 

1604 


Silicon G 

SG75450 


National 

DS75492 

TL083 

Exar 

XR083 

927 

TMS4050 

AMD 

9050 


SN75450A 

Hitachi 

HD75450A 

SN75493 

National 

DS75493 

TL084 

Exar 

XR084 

927 


NEC Micro 

pPD418 


SN75451 

Fairchild 

75451 

SN75494 

National 

DS75494 

TL089 

Harris 

HA-290S 

996 

TMS4051 

NEC Micro 

pPD418 



Hitachi 

HD2575 

SN76001 

SGS 

TBA820 

TL430 

Signetics 

TL430 


TMS4060 

AMD 

9060 



Motorola 

MC75451 

SN76104 

Fairchild 

mA732 

TL484 

Motorola 

TL484 



EA 

EA4060 



National 

DS75451 

SN761 1 1 

Fairchild 

^A767 

TL485 

Motorola 

TL485 



Fujitsu 

MBei07 



Raytheon 

RC75451 


RCA 

CA758 

TL494 

Motorola 

TL494 



Intel 

2107 



Signetics 

75451 

SN76115 

Motorola 

MC1310 

1 TL495 

Motorola 

TL495 



National 

MMS2aO 

270 


Silicon G 

SG75451 


RCA 

CA1310 

TL514 

Motorola 

MC1514 



NEC Micro ^PD411 

1547 

SN75451A 

Hitachi 

HD75451A 

j 

Sprague 

ULN-2110 


Raytheon 

RC1414 


TMS4062 

Intersit 

6002 


SN75452 

Fairchild 

75452 



ULN-2210 



RM1514 



Nortec 

6002 



Hitachi 

HD75452 

SN76116 

Fairchild 

f»A758 

TL720 

National 

LM1414 


♦TMS4070 

Intersil 

7116 



Motorola 

MC75452 


RCA 

GA758 

TMS0803 

Gl 

C-593 



Zilog 

Z6116 



National 

DS75452 


Sprague 

ULN-2244 

1 TMS0851 

Gl 

CF-593 


♦TMS4100 

SMC 

CG4100 



Raytheon 

RC75452 

SN76131 

Exar 

XR4739 

♦TMS1103 

Signetics 

1103 


TMS4116 

AMD 

9016 



Signetics 

75452 


Fairchild 

pA739 

♦TMS2101 

Fairchild 

3538 



Fairchild 

F16K 

1272 


Silicon G 

SG75452 


SGS 

TBA231 


NEC Micro pPD2101 

1586 


Fujitsu 

MB8116 


SN75453 

Fairchild 

75453 

SN76149 

Exar 

XR4739 

♦TMS2102 

NEC Micro pPD2102 

1591 

; ' 

Intel 

2116 



Hitachi 

HD2578 


Fairchild 

;iA749 

♦TMS2300 

AMI 

S8773 



Intersil 

7116 




HD75453 

SN76177 

Sprague 

ULN-2277 

j♦TMS2500 

AMI 

S8773 



Mostek 

MK4116 



Motorola 

MG75453 

SN76226 

Sprague 

ULN-2216 

TMS2516 

AMI 

S4716 

1220 


Motorola 

MCM4116 

1505 


National 

DS75453 

SN76227 

Plessey 

SL1327 

♦TMS2600 

AMI 

S8773 



NEC Micro ,iPD416 

1562 


Raytheon 

RC75453 


Sprague 

ULN-2217 


National 

MM4230 



Signatics 

2690 

1676 


Signetics 

75453 

SN76228 

Sprague 

ULN-2218 



MM5230 


TMS4700 

Mostek 

MK30000 



Silicon G 

SG75453 

SN76242 

Fairchild 

pA7ao 

TMS2708 

AMD 

2708 


TMS4732 

AMI 

S68332 

1216 

SN75454 

Fairchild 

75454 


RCA 

CA3070 


EA 

EA2708 



NEC Micro /iPD2332 

1637 


Hitachi 

HD2579 


Sprague 

ULN-2124 


Fairchild 

2708 

1282 


SIgnartIca 

2632 

1672 



HD75454 

SN76243 

Fairchild 

fiA781 


Fujitsu 

MB8518 



SMC 

ROM4732 



Motorola 

MC75454 


Sprague 

ULN-2127 


Intel 

2708 



Supertax 

CM3200 

1706 


National 

DS75454 

SN76246 

Fairchild 

fiA746 


Motorola 

MCM2708 


TMS4764 

AMI 

S4264 

1212 


Raytheon 

RC75454 


RCA 

CA3071 


National 

MM2708 


♦TMS4800 

EA 

EA4800 



Signetics 

75454 


Sprague 

ULN-2114 

TMS2716 

Fujitsu 

MBM2716 




EA4900 



Silicon G 

SG75454 



ULN-2228 


Motorole 

TUS371$ 



MnctAL 

ii}/oon/v\ 


SN75460 

Fairchild 

75460 

SN76266 

RCA 

CA3066 

♦TMS2800 

National 

MM4210 


♦TMS5000 

SMC 

KR3600 



Motorola 

MC75460 

SN76267 

Fairchild 

pA3067 

♦TMS2900 

AMI 

S8773 


♦TMS5001 

Gl 

AY5-3600 



National 

DS75460 


RCA 

CA3067 

TMS3112 

Fairchild 

3348 


♦TMS54071 

Mostek 

MK4116 



Silicon G 

SG75460 

SN76298 

Motorola 

MCI 398 

TMS3114 

AMD 

3114 


♦TMS6010 

AMI 

SI 757 


SN75461 

Fairchild 

75461 


RCA 

CA1398 

TMS3120 

Fairchild 

3347 



Gl 

AY5-1013A 



Motorola 

MC75461 


Sprague 

ULN-2298 


SGS 

M142 



SMC 

COM2502 



National 

DS75461 

♦SN76502 

Tl 

TL441 

♦TMS3121 

Fairchild 

3342 


TMS6011 

AMI 

S1883 

629 


Silicon G 

SG75461 

SN76514 

Motorola 

MCI 496 

♦TMS3133 

Fairchild 

3355 



Gl 

AY3-1014A 


SN75462 

Fairchild 

75462 

SN76530 

Motorola 

MC1330 

♦TMS3304 

Motorola 

MC1141 




AY3-1015 



Motorola 

MC75462 

SN76544 

Plessey 

SL76544 

TMS3409 

Fairchild 

3357 



RCA 

COP18S4 



Naiionai 


tjNrooeA 

hairchtid 

3064 


Mostek 

MK1007 



SMC 

COM2017 



Silicon Q 

SG75462 


Motorola 

MCI 364 


Plessey 

MP3409 



Western 

TR1602 


SN75463 

Fairchild 

75463 


RCA 

CA3064 


SGS 

M142 


♦TMS7001 

Intersil 

iM7001 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer 

I Replacement 

IC Master 

Mtmrfacturer 

iReplacement 

IC Master 

MaiHifacturer 

1 Replacemeiit 

IC Master 

Manufacturer 

1 Replacement 

IC Master 

Device 

I Source 

Device 

Page 

Device 

ISource 

Device 

Page 

Device 

• Source 

Device Page 

Device 

1 Source 

Device Page 

Texas Instruments (cont’d) 

TP4012 

NEC America 
RCA 

P.PD4012 

CD4012 


TP4021 

NEC America 
RCA 

pPD4021 

CD4021 

TP4035 

RCA 

SGS 

CD4035 

HBF4035 






SGS 

HBF4012 



Solitron 

CM4021 


Solitron 

CM4035 

TMS8080 

AMD 

9080 



Solitron 

CM4012 



SSS 

SCL4021 


SSS 

SCL4035 


Intel 

8080 



SSS 

SCL4012 



Toshiba 

TC4021 


Toshiba 

TC4035 


NEC Micro pP08080AF2119 


Toshiba 

TC4012 


TP4022 

Fairchild 

F4022 

TP4040 

Fairchild 

F4040 

TMS8080A 

National 

INS8080A 

238 

TP4013 

Fairchild 

F4013 



Mitel 

SIL4022 


Mitel 

SIL4040 


NEC Micro pPD8080A 

2119 


Mitel 

SIL4013 



Motorola 

MCI 4022 


National 

CD4040 

TMS9900 

AMI 

S9900 

1840 


Motorola 

MC14013 



National 

CD4022 


NEC America 

pPD4040 

TMS9901 

AMI 

S9901 

1844 


National 

CD4013 



RCA 

CD4022 


RCA 

CD4040 

TI\/IS9902 

AMI 

S9902 

1846 


NEC America 

pPD4013 



SGS 

HBF4022 


Solitron 

CM4040 

TMS9903 

AMI 

S9903 

1848 


RCA 

CD4013 



SoKtron 

CM4022 


SSS 

SCL4040 

TMS9940 

AMI 

S9940 

1850 


SGS 

HBF4013 



SSS 

SCL4022 


Toshiba 

TC4040 

TMS9980 

AMI 

S9980 

1851 


Solitron 

CM4013 



Toshiba 

TC4022 

TP4042 

Fairchild 

F4042 


SMC 

UPC9980 



SSS 

SCL4013 


TP4023 

Fairchild 

F4023 


Mitel 

SIU042 

TP4000 

Mitel 

SIL4000 



Toshiba 

TC4013 



Mitel 

SIL4023 


Motorola 

MCI 4042 


Motorola 

MC 14000 


TP4014 

Fairchild 

F4014 



Motorola 

MCI 4023 


National 

CD4042 


National 

CD4000 



Mitel 

SiL4014 



National 

CD4023 


NEC America 

pPD4042 


RCA 

CD400 



Motorola 

MC14014 



NEC America 

pPD4023 


RCA 

CD4042 



CD4000 



National 

CD4014 



RCA 

CD4023 


SGS 

HBF4042 


Solitron 

CM4000 



NEC America 

/1PD4014 



SGS 

HBF4023 


Solitron 

CM4042 


SSS 

SCL4000 



RCA 

CD4014 



Solitron 

CM4023 


SSS 

SCL4042 

TP4001 

Fairchild 

F4001 



SGS 

HBF4014 



SSS 

SCL4023 


Toshiba 

TC4042 


Mitel 

SIL4001 



Solitron 

CM4014 



Toshiba 

TC4023 

TP4043 

Fairchild 

F4043 


Motorola 

MC14001 



SSS 

SCL4014 


TP4024 

Fairchild 

F4024 


Mitel 

SIL4043 


National 

CD4001 



Toshiba 

TC4014 



Mitel 

SIL4024 


Motorola 

MCI 4043 


NEC America ;iPD4001 


TP4015 

Fairchild 

F4015 



Motorola 

MCI 4024 


National 

CD4043 


RCA 

CD4001 



Mitel 

SIL4015 



National 

CD4024 


NEC America uPD4043 


Solitron 

CM4001 



Motorola 

MC14015 



RCA 

CD4024 


RCA 

CD4043 


SSS 

SCUOOt 



National 

CD4015 



SGS 

HBF4024 


Solitron 

CM4043 


Toshiba 

TC4001 



NEC America 

pPD4015 



Solitron 

CM4024 


SSS 

SCL4043 

TP4002 

Fairchild 

F4002 



RCA 

CD4015 



SSS 

SCL4024 


Toshiba 

TC4043 


Mitel 

SIL4002 



SGS 

HBF4015 



Toshiba 

TC4024 

TP4044 

Fairchild 

F4044 


Motorola 

MCI 4002 



Solitron 

CM4015 


TP4025 

Fairchild 

F4025 


Mitel 

SIL4044 


National 

CD4002 



SSS 

SCL4015 



Mitel 

SIL4025 


Motorola 

MC14044 


NEC America 

.HPD4002 



Toshiba 

TC4015 



Motorola 

MCI 4025 


National 

CD4044 


RCA 

CD4002 


TP4016 

AD 

AD7516 



National 

CD4025 


NEC America uPD4044 


SGS 

HBF4002 



Fairchild 

F4016 



NEC America 

/1PD4025 


RCA 

CD4044 


Solitron 

CM4002 



Micro Power 

MPS7516 



RCA 

CD4025 


Solitron 

CM4044 


SSS 

SCL4002 



Mitel 

SIL4016 



SGS 

HBF4025 


SSS 

SCL4044 


Toshiba 

TC4002 



Motorola 

MC14016 



Solitron 

CM4025 


Toshiba 

TC4044 

TP4007 

Fairchild 

F4007 



National 

CD4016 

1076 


SSS 

SCL4025 

♦TP4047 

Fairchild 

F4047 


Mitel 

SIL4007 



RCA 

CD4016 



Toshiba 

TC4025 


Motorola 

MC14047 


Motorola 

MCI 4007 




CD4066 


TP4027 

Fairchild 

F4027 


RCA 

CD4047 


National 

CD4007 



Solitron 

CM4016 



Mitel 

SIL4027 


Solitron 

CM4047 


RCA 

CD4007 



SSS 

SCL4016 



Motorola 

MC14027 


Toshiba 

TC4047 


SGS 

HBF4007 


TP4017 

Fairchild 

F4017 



National 

CD4027 

TP4049 

Fairchild 

F4049 


Solitron 

CM4007 



Mitel 

SIL4017 



NEC America 

fiPD4027 


Mitel 

SiL4049 


SSS 

SCL4007 



Motorola 

MC14017 



RCA 

CD4027 


Motorola 

MCI 4049 


Toshiba 

TC4007 



National 

CD4017 



SGS 

HBF4027 


National 

CD4049 

TP4008 

Fairchild 

F4008 



NEC America 

pPD4017 



Solitron 

CM4027 


NEC America fiPD4049 i 


Motorola 

MCI 4008 



RCA 

CD4017 



SSS 

SCL4027 


RCA 

CD4049 


National 

CD4008 



SGS 

HBF4017 



Toshiba 

TC4027 


SGS 

HBF4049 


RCA 

CD4008 



Solitron 

CM4017 


TP4028 

Fairchild 

F4028 


Solitron 

CM4049 


SGS 

HBF4008 



SSS 

SCL4017 



Mitel 

SIL4028 


SSS 

SCL4049 


Solitron 

CM4008 



Toshiba 

TC4017 



Motorola 

MCI 4028 


Toshiba 

TC4049 


SSS 

SCL4008 


TP4018 

Fairchild 

F4018 



National 

CD4028 

TP4050 

Fairchild 

F4050 


Toshiba 

TC4008 



Mitel 

SIL4018 



NEC America 

>iPD4028 


Mitel 

SIL4050 

TP4009 

Mitel 

S1L4009 



National 

CD4018 



RCA 

CD4028 


Motorola 

MCI 4050 


National 

CD4009 



RCA 

CD4018 



SGS 

HBF4028 


National 

CD4050 


RCA 

CD4009 



SGS 

HBF4018 



Solitron 

CM4028 


NEC America 

pPD4050 


SGS 

HBF4009 



Solitron 

CM4018 



SSS 

SCL4028 


RCA 

CD4050 


Solitron 

CM4009 



SSS 

SCL4018 



Toshiba 

TC4028 


SGS 

HBF4050 


SSS 

SCL4009 



Toshiba 

TC4018 


TP4029 

Fairchild 

F4029 


Solitron 

CM4050 


TosNba 

TC4009 


TP4019 

Farchild 

F4019 



Mitel 

SIL4029 


SSS 

SCL4050 

TP4010 

Mitel 

SIL4010 



Mitel 

SIL4019 



National 

CD4029 


Toshiba 

TC4050 


National 

CD4010 



National 

CD4019 



NEC America 

pPD4029 

TP4051 

Fairchild 

F4051 


RCA 

CD4010 



RCA 

CD4019 



RCA 

CD4029 


Gl 

MEM4051 


SGS 

HBF4010 



SGS 

HBF4019 



SGS 

HBF4029 


Mitel 

SIU051 


Solitron 

CM4010 



Solitron 

CM4019 



Solitron 

CM4029 


Motorola 

MC14051 


SSS 

SCL4010 



SSS 

SCL4019 



SSS 

SCL4029 


National 

CD4051 


Toshiba 

TC4010 



Toshiba 

TC4019 



Toshiba 

TC4029 


RCA 

CD4051 

TP401 1 

Farchild 

F4011 


TP4020 

Fairchild 

F4020 


TP4030 

Fairchild 

F4030 


Solitron 

CM4051 


Mitel 

SIL401 1 



Mitel 

SIL4020 



Mitel 

SIL4030 


SSS 

SCL4051 


Motorola 

MCI 4011 



Motorola 

MCI 4020 



National 

CD4030 


Toshiba 

TC4051 


National 

CD4011 



National 

CD4020 



NEC America 

fiPD4030 

TP4052 

Fairchild 

F4052 


NEC America 

(iPD401 1 



NEC America nPD4020 



RCA 

CD4030 


Mitel 

SIL4052 


RCA 

CD4011 



RCA 

CD4020 



SGS 

HBF4030 


Motorola 

MC14052 


SGS 

HBF401 1 



SGS 

HBF4020 



Solitron 

CM4030 


National 

CD4052 


Solitron 

CM401 1 



Solitron 

CM4020 



SSS 

SCL4030 


RCA 

CD4052 


SSS 

SCL401 1 



SSS 

SCL4020 



Toshiba 

TC4030 


Solitron 

CM4052 


Toshiba 

TC401 1 



Toshiba 

TC4020 


TP4035 

Fairchild 

F4035 


SSS 

SCL4052 

TP4012 

Fairchild 

F4012 


TP4021 

Feiirchild 

F4021 



Mitel 

S1L4035 


Toshiba 

TC4052 


Mitel 

SIL4012 



Mitel 

SIL4021 



Motorola 

MCI 4035 

TP4053 

RCA 

CD4053 


Motorola 

MCI 401 2 



Motorola 

MC14021 



National 

CD4035 

TP4068 

Fairchild 

F4068 


National 

CD4012 



National 

CD4021 



NEC America 

pPD4035 


Mitel 

SIL4068 


♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the spedfications considering your requirements. 
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1C Master 
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1 Replacement 
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Device 

Page 

Device 
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Texas Instruments (cont’d) 

♦TP4093 

National 

RCA 

CD4093 

CD4093 

TP4582 

Motorola 

RCA 

MCI 4582 
CD40182 


TC401 1 

RCA 

SGS 

CD4011 

HBF401 1 




♦TP4099 

Fairchild 

F4099 


SSS 

SCL4582 



Solitron 

CM401 1 

TP4068 

Motorola 

MC 14068 


National 

CD4099 

ULN-2001 

Signetics 

ULN2001 



SSS 

SCL401 1 


RCA 

CD4068 


RCA 

CD4099 

ULN-2004 

Signetics 

ULN2004 



Tl 

TP401 1 


Solitron 

CM4068 

TP4315 

RCA 

CD4069 

ULN2001 

Exar 

XR2201 

931 

TC4012 

Fairchild 

F4012 


SSS 

SCI 4068 

TP4320 

RCA 



Tairchifu 

3665 



Miiei 

SiL40 1 2 


Toshiba 

TC4068 

TP4360 

Fairchild 

F40160 


SGS 

L201 



Motorola 

MC14012 

TP4069 

Fairchild 

F4069 


Motorola 

MC14160 


Silicon G 

SG2001 



National 

CD4012 


Harris 

HD74C04 


National 

MM74C160 


Sprague 

ULN-2001 



NEC America 

HPD4012 


Mitel 

SIL4069 

TP4361 

Fairchild 

F40161 

ULN2002 

Exar 

XR2202 

931 


RCA 

CD4012 


Motorola 

MCI 4069 


Motorola 

MC14161 


Fairchild 

9666 



SGS 

HBF4012 


National 

CD4069 


National 

MM74C161 


SGS 

L202 



Solitron 

CM4012 



MM74C04 

TP4362 

Fairchild 

F40162 


Signetics 

ULN2002 



SSS 

SCL4012 


NEC America 

pPD4069 


Motorola 

MC14162 


Silicon G 

SG2002 



Tl 

TP4012 


RCA 

CD4069 


National 

MM74C162 


Sprague 

ULN-2002 


TC4013 

Fairchild 

F4013 


Solitron 

CM406G 

TP4363 

Fairchild 

r4016o 

uLN2003 

Exar 

XR2203 

931 


Mitel 

SIL4013 


SSS 

SCL4069 


Motorola 

MC14163 


Fairchild 

9667 



Motorola 

MCI 401 3 


Toshiba 

TC4069 


National 

MM74C163 


SGS 

L203 



National 

CD4013 

♦TP4070 

Fairchild 

F4070 

TP4507 

Motorola 

MCI 4507 


Signetics 

ULN2003 



NEC America 

pPD4013 


Mitel 

SIL4070 


National 

CD4070 


Silicon G 

SG2003 



RCA 

CD4013 


National 

CD4070 



CD4507 


Sprague 

ULN-2003 



SGS 

HBF4013 



MM74C8e 



MM74C86 

ULN2004 

Exar 

XR2204 

931 


Solitron 

CM4013 


RCA 

CD4070 


RCA 

CD4030 


Fairchild 

9668 



SSS 

SCL4013 


Solitron 

CM4070 



CD4070 


Sprague 

ULN-2004 



Tl 

TP4013 


SSS 

SCL4070 


SSS 

SCL4030 





TC4014 


F4014 

TP4071 

Fairchild 

F4071 

TP451 1 

Fairchild 

F4511 

Toshiba 

Mitel 

SIL4014 


Mitfil. 

S!L4071 


Mits! 

SIL451 1 


Motorola 

MC140i4 

CD4014 


Motorola 

MCI 4071 


Motorola 

MCI 4511 






National 


National 

CD4071 


National 

CD4511 

TA7613 

Sprague 

ULN-2204 



NEC Amenca 

^PD4014 


NEC America 

>tPD4071 


RCA 

CD451 1 

TC4001 

Fairchild 

F4001 



RCA 

CD4014 


RCA 

CD4071 


Solitron 

CM4511 


Mitel 

SIL4001 



SGS 

HBF4014 


Solitron 

CM4071 


SSS 

SCL4511 


Motorola 

MCI 4001 



Solitron 

CM4014 


SSS 

SCL4071 

TP4512 

Fairchild 

F4512 


National 

CD4001 



SSS 

SCL4014 


Toshiba 

TC4071 


Mitel 

SIL4512 


NEC America 

HPD4001 



Tl 

TP4014 

TP4072 

Fairchild 

F4072 


Motorola 

MC14512 


RCA 

CD4001 


TC4015 

Fairchild 

F4015 


Mitel 

SIL4072 


National 

CD4512 


SGS 

HBF4001 



Mitel 

S1L4015 


Motorola 

MCI 4072 


NEC America 

mPD4512 


Solitron 

CM4001 



Motorola 

MCI 401 5 


RCA 

CD4072 


SSS 

SCL4512 


SSS 

SCL4001 



National 

CD4015 


SSS 

SCL4072 


Toshiba 

TC4612 


Tl 

TP4001 



NEC Amenca 

^iPD4015 


Toshiba 

TC4072 

TP4516 

Fairchild 

F4516 

TC4002 

Fairchild 

F4002 



RCA 

CD4015 

TP4073 

Fairchild 

F4073 

♦TP4516 

Mitel 

SIL4516 


Mitel 

SIL4002 



SGS 

HBF4015 


Mitel 

SIL4073 


Motorola 

MC14516 


Motorola 

MCI 4002 



Solitron 

CM4015 


Motorola 

MCI 4073 


National 

CD4516 


National 

CD4002 



SSS 

SCL4015 


National 

CO4073 


RCA 

CD40193 


NEC America 

);iPD4002 



Tl 

TP4015 


RCA 

CD4073 



CD4516 


RCA 

CD4002 


TC4017 

Fairchild 

F4017 


Solitron 

CM4073 


SSS 

SCL4516 


SGS 

HBF4002 



Mitel 

SIL4017 


SSS 

SCL4073 


Toshiba 

TC451G 


Solitron 

CM4002 



Motorola 

MCI 401 7 


Toshiba 

TC4073 

TP4518 

Fairchild 

F4518 


SSS 

SCL4002 



National 

CD4017 

TP4075 

Fairchild 

F4075 


Mitel 

SIL4518 


Tl 

TP4002 



NEC America 

pPD4017 


Mitel 

SIL4075 


Motorola 

MC14518 

TC4007 

Fairchild 

F4007 



RCA 

CD4017 


Motorola 

MCI 4075 


National 

CD4518 


Mitel 

SIL4007 



SGS 

HBF4017 


National 

CD4075 


RCA 

CD4518 


Motorola 

MCI 4007 



Solitron 

CM4017 


RCA 

CD4075 


Solitron 

CM4518 


National 

CD4007 



SSS 

SCL4017 


SSS 

SCL4075 


SSS 

SCL4518 


RCA 

CD4007 



Tl 

TP4017 


Toshiba 

TC4075 


Toshiba 

TC4518 


SGS 

HBF4007 


TC4018 

Fairchild 

F4018 

♦TP4076 

Fairchild 

F4076 

TP4519 

Fairchild 

F4519 


Solitron 

CM4007 



Mitel 

S1L4018 


Harris 

HD74C173 


Motorola 

MC14519 


SSS 

SCL4007 



National 

CD4018 


Mitel 

SIL4076 


National 

CD4519 


Tl 

TP4007 



RCA 

CD4018 


Motorola 

MCI 4076 


NEC Amenca 

pPD4519 

TC4008 

Fairchild 

F4008 



SGS 

HBF4018 


National 

CD4076 


RCA 

CD4019 


Motorola 

MCI 4008 



Solitron 

CM4018 



MM74C173 

TP4520 

Fairchild 

F4520 


National 

CD4008 



SSS 

SCL4018 


RCA 

CD4076 


Mitel 

SIL4520 


RCA 

CD4008 



Tl 

TP4018 


Solitron 

CM4076 


Motorola 

MC14520 


SGS 

HBF4008 


TC4019 

Fairchild 

F4019 


SSS 

SCL4076 


National 

CD4520 


Solitron 

CM4008 



Mitel 

SIL4019 

TP4078 

Motorola 

MCI 4078 


NEC Amenca 

pPD4520 


SSS 

SCL4008 



National 

CD4019 


RCA 

CD4078 


RCA 

CD4520 


T! 

TPaooe 



RCA 

CD4019 

TP4081 

Fairchild 

F4081 


Solitron 

CM4520 

TC4009 

Mitel 

SIL4009 



SGS 

H8F4019 


Mitel 

SIL4081 


SSS 

SCL4520 


National 

CD4009 



Solitron 

CM4019 


Motorola 

MCI 4081 


Toshiba 

TC4520 


RCA 

CD4009 



SSS 

SCL4019 


National 

CD4081 

TP4522 

Fairchild 

F4522 


SGS 

HBF4009 



Tl 

TP4019 


NEC America iiPD4081 


Motorola 

MCI 4522 


Solitron 

CM4009 


TC4020 

Fairchild 

F4020 


RCA 

CD4081 


NlfltinnAl 



SSS 

cr'i 400*^ 



Mite! 

G'L.4020 


Solitron 

CM4081 


RCA 

CD4018 


Tl 

TP4009 



Motorola 

MCI 4020 


SSS 

SCL4081 


SSS 

SCL4522 

TC4010 

Mitel 

SIL4010 



National 

CD4020 


Toshiba 

TC4081 

TP4526 

Fairchild 

F4526 


National 

CD4010 



NEC Amenca 

fiPD4020 

TP4082 

Fairchild 

F4082 


Motorola 

MCI 4526 


RCA 

CD4010 



RCA 

CD4020 


Mitel 

SIL4082 


SSS 

SCL4526 


SGS 

HBF4010 



SGS 

HBF4020 


Motorola 

MCI 4082 

TP4531 

Fairchild 

F4531 


Solitron 

CM4010 



Solitron 

CM4020 


RCA 

CD4082 


Motorola 

MC14531 


SSS 

SCL4010 



SSS 

SCL4020 


SSS 

SCL4082 


RCA 

CD40101 


Tl 

TP4010 



Tl 

TP4020 


Toshiba 

TC4082 


SSS 

SCL4531 

TC401 1 

Fairchild 

F4011 


TC4021 

Fairchild 

F4021 

♦TP4085 

Fairchild 

F4085 

TP4581 

Motorola 

MCI 4581 


Mitel 

SIL401 1 



Mitel 

Rll 4091 


MCA 

CD4085 


RCA 

CD40181 


Motorola 

MCI 4011 



Motorola 

MC14021 

♦TP4093 

Fairchild 

F4093 


SSS 

SCL4581 


National 

CD4011 



National 

CD4021 


Motorola 

MCI 4093 

TP4582 

Fairchild 

F4582 


NEC America 

mPD401 1 



NEC Amenca 

pPD4021 


♦ Discontinued 
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j Replacement 

1C Master 
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1C Master 
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Device Page 
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Device Page 

Device 
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Device 

Page 

Device 

'Source 

Device Page 

Toshiba (cont’d) 

TC4034 

Fairchild 

Motorola 

F4034 

MC 14034 

TC4052 

Fairchild 

Mitel 

F4052 

SIL4052 


TC4081 

NEC America ;iPD4081 

RCA CD4081 





National 

CD4034 


Motorola 

MCI 4052 



tjoirtron 

i;M4oei 

TC4021 

RCA 

CD4021 


RCA 

CD4034 


National 

CD4052 



SSS 

SCL4081 


Solitron 

CM4021 


Solitron 

CM4034 


RCA 

CD4052 



Tl 

TP4081 


SSS 

SCL4021 


SSS 

SCL4034 


Solitron 

CM4052 


TC4082 

Fairchild 

F4082 


Tl 

TP4021 

TC4035 

Fairchild 

F4035 


SSS 

SCL4052 



Mitel 

SIL4082 

TC4022 

Fairchild 

F4022 


Mitel 

SIL4035 


Tl. 

TP4052 



Motorola 

MCI 4082 


Mitel 

SIL4022 


Motorola 

MCI 4035 

TC4053 

Fairchild 

F4053 



RCA 

CD4082 


Motorola 

MC14022 


National 

CD4035 


Gl 

MEM4053 



SSS 

SCL4082 


National 

CD4022 


NEC America /iPD4035 


Mitel 

SIL4053 



Tl 

TP4082 


RCA 

CD4022 


RCA 

CD4035 


Motorola 

MCI 4053 


TC4508 

Mitel 

SIL4508 


SGS 

HBF4022 


SGS 

HBF4035 


National 

CD4053 



Motorola 

MCI 4508 


Solitron 

CM4022 


Solitron 

CM4035 


RCA 

CD4053 



RCA 

CD4508 


SSS 

SCL4022 


SSS 

SCL4035 


Solitron 

CM4053 



SSS 

SCU508 


Tl 

TP4022 


Tl 

TP4035 


SSS 

SCL4053 


TC4510 

Fairchild 

F4510 

TC4023 

■ Fairchild 

F4023 

TC4038 

Motorola 

MC14308 

TC4061 

RCA 

CD4061 



Mitel 

SMS 10 


Mitel 

SIL4023 


RCA 

CD4038 

TC4066 

Fairchild 

F4066 



Motorola 

MC14510 


Motorola 

MC 14023 


Solitron 

CM4038 


Mitel 

SIL4066 



National 

CD4510 


National 

CD4023 

TC4040 

Fairchild 

F4040 


Motorola 

MCI 4066 



RCA 

CD40192 


NEC America ijiPD4023 


Mitel 

SIL4040 


National 

CD4066 

1076 



CD4510 


RCA 

CD4023 


National 

CD4040 


NEC America pPD4066 



SSS 

SCL4510 


SGS 

HBF4023 


NEC America ^PD4040 


RCA 

CD4063 


TC4512 

Fairchild 

F4512 


Solitron 

CM4023 


RCA 

CD4040 j 



CD4066 



Mitel 

SIL4512 


SSS 

SCL4023 


Solitron 

CM4040 


SGS 

HBF4066 



Motorola 

MC14512 


Tl 

TP4023 


SSS 

SCL4040 


Signetics 

N4066 



National 

CD4512 

TC4024 

Fairchild 

F4024 


Tl 

TP4040 


Solitron 

CM4066 



NEC America /1.PD4512 


Mitel 

SIL4024 

TC4042 

Fairchild 

F4042 i 


SSS 

SCL4066 



SSS - 

SCL4512 


Motorola 

MC14024 


Mitel 

SIL4042 

TC4068 

Fairchild 

F4068 



Tl 

TP4512 


National 

CD4024 


Motorola 

MCI 4042 


Mitel 

SIU068 


TC4514 

Fairchild 

F4514 


RCA 

CD4024 


National 

CD4042 


Motorola 

MCI 4068 



Mitel 

SIL4514 


SGS 

HBF4024 


NEC America pPD4042 


RCA 

CD4068 



Motorola 

MCI 451 4 


Solitron 

CM4024 


RCA 

CD4042 


Solitron 

CM4068 



National 

CD4514 


SSS 

SCU024 


SGS 

HBF4042 


SSS 

SCL4068 



RCA 

CD4514 


Tl 

TP4024 


Solitron 

CM4042 


Tl 

TP4068 



Solitron 

CM4514 

TC4025 

Fairchild 

F4025 


SSS 

SCL4042 

TC4069 

Fairchild 

F4069 



SSS 

SCL4514 

i 

Mitel 

SIL4025 


Tl 

TP4042 


Harris 

HD74C04 


TC4515 

Fairchild 

F4515 


Motorola 

MCI 4025 

TC4043 

Fairchild 

F4043 


Mitel 

SIL4069 



Mitel 

SIL4515 


National 

CD4025 


Mitel 

SIL4043 


Motorola 

MCI 4069 



Motorola 

MCI 451 5 


NEC America uPD4025 


Motorola 

MCI 4043 


National 

CD4069 



National 

CD4515 


RCA 

CD4025 


, National 

CD4043 



MM74C04 



RCA 

CD4515 


SGS 

HBF4025 


NEC America p.PD4043 


NEC America pPD4069 



Solitron 

CM4515 


Solitron 

CM4025 


RCA 

CD4043 


RCA 

CD4069 



SSS 

SCL4515 


SSS 

aCL4025 


Solitron 

CM4043 


Solitron 

CM4069 


TC4516 

Fairchild 

F4516 


Tl 

TP4025 


SSS 

SCL4043 


SSS 

SCL4069 



Mitel 

SIL4516 

TC4027 

Fairchild 

F4027 


Tl 

TP4043 


Tl 

TP4069 



Motorola 

MC14516 


Mitel 

SIL4027 

TC4044 

Fairchild 

F4044 

TC4071 

Fairchild 

F4071 



National 

CD4516 


Motorola 

MCI 4027 


Mitel 

SIL4044 


Mitel 

SIL4071 



RCA 

CD40193 


National 

CD4027 


Motorola 

MCI 4044 


Motorola 

MCI 4071 




CD4516 


NEC America uPD4027 


National 

CD4044 


National 

CD4071 



SSS 

SCL4516 


RCA 

CO4027 


NEC America p.F>D4044 


NEC America pPD4071 


TC4518 

Fairchild 

F4518 


SGS 

HBF4027 


RCA 

CD4044 


RCA 

CD4071 



Mitel 

SIL4518 


Solitron 

CM4027 


Solitron 

CM4044 


Solitron 

CM4071 



Motorola 

MCI 451 8 


SSS 

SCL4027 


SSS 

SCL4044 


SSS 

SCL4071 



National 

CD4518 


Tl 

TP4027 


Tl 

TP4044 


Tl 

TP4071 



RCA 

CD4518 

TC4028 

Fairchild 

F4028 

TC4047 

Fairchild 

F4047 

TC4072 

Fairchild 

F4072 



Solitron 

CM4518 


Mitel 

SIL4028 


RCA 

CD4047 j 


Mitel 

SIL4072 



SSS 

SCL451^ 


Motorola 

MCI 4028 


Solitron 

CM4047 


Motorola 

MCI 4072 



Tl 

TP4518 


National 

CD4028 

TC4a49 

Fairchild 

F4049 i 


RCA 

CD4072 


TC4520 

Fairchild 

F4520 


NEC America uPD4028 


Mitel 

SIL4049 


SSS 

SCL4072 



Mitel 

SIL4520 


RCA 

CD4028 


Motorola 

MCI 4049 


Tl 

TP4072 



Motorola 

MC14520 

! 

SGS 

HBF4028 


National 

CD4049 

' TC4073 

Fairchild 

F4073 



National 

CD4520 


Solitron 

CM4028 


NEC America pPD4049 


Mitel 

SIL4073 



NEC America nPD4520 


SSS 

SCL4028 


RCA 

CD4049 


Motorola 

MCI 4073 



RCA 

CD4520 


Tl 

TP4028 


SGS 

HBF4049 


National 

CD4073 



Solitron 

CM4520 

TC4029 

Fairchild 

F4029 


Solitron 

CM4049 


RCA 

CD4073 



SSS 

SCL4520 


Mitel 

SIL4029 


SSS 

SCL4049 


Solitron 

CM4073 



Tl 

TP4520 


National 

CD4029 


Tl 

TP4049 


SSS 

SCL4073 


TC4528 

Fairchild 

F4528 


NEC America fiPD4029 

TC4050 

Fairchild 

F4050 


Tl 

TP4073 



Motorola 

MCI 4528 


RCA 

CD4029 


Mitel 

SIL4050 

TC4075 

Fairchild 

F4075 



NEC America fiPD4528 


SGS 

HBF4029 


Motorola 

MCI 4050 


Mitel 

SIL4075 



RCA 

CD4528 


Solitron 

CM4029 


National 

CD4050 


Motorola 

MCI 4075 



SSS 

SCL4528 


SSS 

SCL4029 


NEC America uPD4050 ! 


National 

CD4075 


TC4632 

Fairchild 

F4532 


Tl 

TP4029 


RCA 

CD4050 


RCA 

CD4075 



Motorola 

MCI 4532 

TC4030 

Fairchild 

F4030 


SGS 

HBF4050 


SSS 

SCL4075 



RCA 

CD4532 


Mitel 

SIL4030 


Solitron 

CM4050 


Tl 

TP4075 


TC4539 

Fairchild 

F4539 


National 

CD4030 


SSS 

SCL4050 

TC4078 

Fairchild 

F4078 ' 



Motorola 

MC14539 


NEC America jiPD4030 


Tl 

TP4050 


Mitel 

SIL4078 



NEC America p.PD4539 


RCA 

CD4030 

TC4051 

Fairchild 

F4051 


Motorola 

MCI 4078 


TC4583 

Fairchild 

F4583 


SGS 

HBF4030 


Mitel 

SIL4051 


RCA 

CD4078 



Motorola 

MCI 4583 


Solitron 

CM4030 


Motorola 

MCI 4051 


Solitron 

CM4078 



RCA 

CD40100 


SSS 

SCL4030 


National 

CD4051 


SSS 

SCL4078 


TC4585 

Motprola 

MC14585 


Tl 

TP4030 


RCA 

CD4051 

TC4081 

Fairchild 

F4081 



National 

MM74C85 

TC4032 

Motorola 

MCI 4032 


Solitron 

CM4051 


Mitel 

SIL4081 



RCA 

CD4063 


RCA 

CD4032 


SSS 

SCL4051 


Motorola 

MC14081 



SSS 

SCL4585 


Solitron 

CM4032 


Tl 

TP4051 


National 

CD4081 


TC7400 

Fairchild 

7400 


♦ Discontinued 
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Tnehihfl /rnnt’ri\ 


7404 

Fairchild 

7404 

74145 

Mitsubishi 

M53345 

74163 

Fairchild 

74163 




Hitachi 

HD7404 


Motorola 

MC74145 


Hitachi 

HD74163 





Mitsubishi 

M53204 


National 

DM74145 


Mitsubishi 

M53363 

TC7400 

Hitachi 

HD7400 


Motorola 

MC7404 


Signetics 

74145 


Motorola 

MC74163 


Mitsubishi 

M53200 


National 

DM7404 


Tl 

SN74145 


National 

DM74163 


Motorola 

MC7400 


NEC America 

pPB7404 

74150 

Fairchild 

74150 


Signetics 

74163 


National 

DM7400 


Signetics 

7404 


Hitachi 

HD74150 


Tl 

SN74163 


NtC America 

pPB7400 


Tl 

SN7404 


Mitsubishi 

M53350 

7417 

Fairchild 

7417 


Signetios 

7400 


Toshiba 

TC7404 


Motorola 

MC74150 


Hitachi 

HD7417 


Tl 

SN740C 

7405 

Fairchild 

7405 


National 

DM74150 


Mitsubishi 

M53217 


TRW 

7400 


Hitachi 

HD7405 


NEC America 

pPB74150 


Motorola 

MC7417 

♦TC7404 

Fairchild 

7404 


Mitsubishi 

M53205 


Signetics 

74150 


National 

DM7417 


Hitachi 

H07404 


Motorola 

MC7405 


Tl 

SN74150 


Signetics 

7417 


Mitsubishi 

M53204 


National 

DM7405 

74151 

Fairchild 

74151 


Tl 

SN7417 


Motorola 

MC7404 


NEC America 

pPB7405 


Hitachi 

HD74151 

74180 

Fairchild 

74180 


National 

DM7404 


Signetics 

7405 


Mitsubishi 

M53351 


Hitachi 

HD74180 


NEC America 

pPB7404 


Tl 

SN7405 


Motorola 

MC74151 


Mitsubishi 

M53380 


Signetics 

7404 

7406 

Fairchild 

7406 


National 

DM74151 


Motorola 

MC74180 


Tl 

SN7404 


Hitachi 

HD7406 


NEC America 

pPB74151 


National 

DM74180 


TRW 

7404 


Mitsubishi 

M53206 


Signetics 

74151 


NEC America 

pPB74180 

♦TC7408 

Fairchild 

7408 


Motorola 

MC7406 


Tl 

SN74151 


Signetics 

74180 


Mitsubishi 

M53208 


National 

DM7406 

74152 

Fairchild 

74152 


Tl 

SN74180 


Motorola 

MC7408 


S!gn6tics 

7406 


Motorola 

MC74152 

7420 

Fairchild 

7420 


National 

DM7408 


Tl 

SN7406 

74153 

Fairchild 

74153 


Hitachi 

HD7420 


Signetics 

7408 

7407 

Fairchild 

7407 


Mitsubishi 

M53353 


Mitsubishi 

M53220 


Tl 

SN7408 


Hitachi 

HD7407 


Motorola 

MC74153 


Motorola 

MC7420 


TRW 

7408 


Mitsubishi 

M53207 


National 

DM74153 


National 

DM7420 

TC7410 

Fairchild 

7410 


Motorola 

MC7407 


NEC America 

pPB74153 


NEC America 

UPB7420 


Hitachi 

HD7410 


National 

DM7407 


Signetics 

74153 


Signetics 

7420 


Mitsubishi 

M53210 


Signetics 

7407 


Tl 

SN74153 


Tl 

SN7420 


Motorola 

MC7410 


Tl 

SN7407 

74154 

AMD 

SN74154 


Toshiba 

TC7420 


National 

DM7410 

7408 

Fairchild 

7408 


Fairchild 

74154 

7426 

Fairchild 

7426 


NEC America 

pPB7410 


Mitsubishi 

M53208 


Mitsubishi 

M53354 


Hitachi 

HD7426 


Signetics 

7410 


Motorola 

MC7408 


Motorola 

MC74154 


Motorola 

MC7426 


Tl 

SN7410 


National 

DM7408 


National 

DM74154 


National 

DM7426 



SN7427 


Signetics 

7408 


NEC America 

pPB74154 


Signetics 

7426 


TRW 

7410 


Tl 

SN7408 


Signetics 

74154 


Tl 

SN7426 

TC7420 

Fairchild 

7420 


To^iba 

TC7408 


Tl 

SN74154 

74290 

Fairchild 

74290 


Hitachi 

HD7420 

7409 

Fairchild 

7409 

74155 

Fairchild 

74155 


Mitsubishi 

M53490 


Mitsubishi 

M53220 


Hitachi 

HD7409 


Mitsubishi 

M53355 


Motorola 

MC74290 


Motorola 

MC7420 


Mitsubishi 

M53209 


Motorola 

MC74155 


Tl 

SN74290 


National 

DM7420 


Motorola 

MC7409 


National 

DM74155 

74293 

Fairchild 

74293 


NEC Amenca 

pPB7420 


National 

DM7409 


NEC America 

pPB74155 


Mitsubishi 

M53493 


Signetics 

7420 


Signetics 

7409 


Signetics 

74155 


Motorola 

MC74293 


Tl 

SN7420 


Tl 

SN7409 


Tl 

SN74155 


Tl 

SN74293 


TRW 

7420 

7410 

Fairchild 

7410 

74156 

Fairchild 

74156 

7430 

Fairchild 

7430 

TMM314 

Fujitsu 

MB8114 


Hitachi 

HD7410 


Hitachi 

HD74156 


Hitachi 

HD7430 

TMM323 

Fujitsu 

MBM2716 


Mitsubishi 

M53210 


Mitsubishi 

M53356 


Mftsubmhf 

M53230 

♦TMM414 

Fujitsu 

MB8107 


Motorola 

MC7410 


Motorola 

MC74156 


Motorola 

MC7430 


Fujitsu 

MBa227 


National 

OM7410 


National 

DM74156 


National 

OM7430 

TMM416 

Fujitsu 

MB8116 


NEC America 

jiPB7410 


NEC America 

pPB74156 


NEC America 

pPB7430 





Signetics 

7410 


Signetics 

74156 


Signetics 

7430 

TRW 




T! 

SN7410 


Tl 

SN74156 


Ti 

SN7430 





SN7427 

7416 

Fairchild 

7416 

7437 

Fairchild 

7437 





Toshiba 

TC7410 


Hitachi 

HD7416 


Mitsubishi 

M53237 

MPY16 

MMI 

MPY16 

74111 

Tl 

SN74111 


Mitsubishi 

M53216 


Motorola 

MC7437 

7400 

Fairchild 

7400 

7412 

Fairchild 

7412 


Motorola 

MC7416 


National 

DM7437 


Hitachi 

HD7400 


Hitachi 

HD7412 


National 

DM7416 


NEC America 

pPB7437 


Mitsubishi 

M53200 


Signetics 

7412 


Signetics 

7416 


Signetics 

7437 


Motorola 

MC7400 


Tl 

SN7412 


Tl 

SN7416 


Tl 

SN7437 


National 

OM7400 

74121 

Fairchild 

74121 

74160 

AMD 

SN74160 

7438 

Fairchild 

7438 


NEC America 

pPB7400 


Hitachi 

HD74121 


Fairchild 

74160 


Mitsubishi 

M53238 


Signetics 

7400 


Mitsubishi 

M53321 


Hitachi 

HD74160 


Motorola 

MC7438 


T! 

3rN740C 


Moioroia 

MC74i21 


Mitsubishi 

M53360 


National 

DM7438 


Toshiba 

TC7400 


National 

DM74121 


Motorola 

MC74160 


NEC America 

pPB7438 

7401 

Fairchild 

7401 


Signetics 

74121 


National 

DM74160 


Signetics 

7438 


Mitsubishi 

M53201 


Tl 

SN74121 


Signetics 

74160 


Tl 

SN7438 


Moioroia 

MC7401 


AMU 

SN/4123 


ri 

SN74160 

7440 

Fairchild 

7440 


National 

DM7401 


Fairchild 

74123 

74161 

AMD 

SN74161 


Hitachi 

HD7440 


Signetics 

7401 


Mitsubishi 

M53323 


Fairchild 

74161 


Mitsubishi 

M53240 


Tl 

SN7401 


Motorola 

MC74123 


Hitachi 

HD74161 


Motorola 

MC7440 

7402 

Fairchild 

7402 


National 

DM74123 


Mitsubishi 

M53361 


National 

DM7440 


Hitachi 

HD7402 


NEC America pPB74123 


Motorola 

MC74161 


NEC America 

UPB7440 


Mitsubishi 

M53202 


Signetics 

74123 


National 

DM74161 


Signetics 

7440 


Motorola 

MC7402 


Tl 

SN74123 


NEC America 

jiPB74161 


Tl 

SN7440 


National 

DM7402 

7413 

Fairchild 

7413 


Signetics 

74161 

7445 

Fairchild 

7445 


NEC America 

pPB7402 


Mitsubishi 

M53213 


Tl 

SN74161 


Mitsubishi 

M53245 


Signetics 

7402 


Motorola 

MC7413 

74162 

AMD 

SN74162 


Motorola 

MC7445 


Tl 

SN7402 


National 

DM7413 


Fairchild 

74162 


National 

DM7445 

7403 

Fairchild 

7403 


NEC America 

pPB7413 


Hitachi 

HD74162 


NEC America 

pPB7445 


Hitachi 

HD7403 


Signetics 

7413 


Mitsubishi 

M53362 


Signetics 

7445 


Mitsubishi 

M53203 


Tl 

SN7413 


Motorola 

MC74162 


Tl 

SN7445 


Motorola 

MC7403 

74136 

Hitachi 

HD74136 


National 

DM74162 

7450 

Fairchild 

7450 





.‘.'wU.wiv. 

wz. 





f 



Signetics 

7403 


Tl 

SN74136 


Tl 

SN74162 


Mitsubishi 

M53250 


Tl 

SN7403 

74145 

Fairchild 

74145 

74163 

AMD 

SN74163 


Moioroia 

MC7450 


♦ Discontinued 


Bold face device numbers indicate manufacturers data is provided In the IC Master on the pages noted. 
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ALTERNATE SOURCE DIRECTORY 


Manufacturer I Replacement 
Device I Source Device 


TRW (cont’d) 


7450 

National 

DM7450 


NEC America pPB7450 


Signetics 

7450 


Tl 

SN7450 

7451 

Fairchild 

7451 


Hitachi 

HD7451 


Motorola 

MC7451 


National 

DM7451 


NEC America 

fiPB7451 


Signetics 

7451 


Tl 

SN7451 , 

7453 

Fairchild 

7453 


Hitachi 

HD7453 


Mitsubishi 

M53253 i 


Motorola 

MC7453 


National 

DM7453 


NEC America ^PB7453 


Signetics 

7453 


Tl 

SN7453 

7454 

Fairchild 

7454 


Hitachi 

H07454 


Motorola 

MC7454 


National 

DM7454 


NEC America fiPB7454 


Signetics 

7454 


Tl 

SN7454 

7460 

Fairchild 

7460 


Hitachi 

HD7460 


Mitsubishi 

M53260 


Motorola 

MC7460 


National 

DM7460 


NEC America ^PB7460 


Signetics 

7460 


■ Tl 

SN7460 

7472 

Fairchild 

7472 


Hitachi 

HD7472 


Mitsubishi 

M53272 


Motorola 

MC7472 


National 

DM7472 


Signetics 

7472 


Tl 

SN7472 

7474 

Fairchild 

7474 


Hitachi 

HD7474 


Mitsubishi 

M53274 


Motorola 

MC7474 


National 

DM7474 


NEC America 

P.PB7474 


Signetics 

7474 


Tl 

SN7474 

7475 

Fairchild 

7475 


Hitachi 

HD7475 


Mitsubishi 

M53275 


Motorola 

MC7475 


National 

DM7475 


Signetics 

7475 


Tl 

SN7475 

7476 

Fairchild 

7476 


Mitsubishi 

M53276 


Motorola 

MC7476 


National 

DM7476 


NEC America 

fxPB7476 


Signetics 

7476 


Tl 

SN7476 

7481 

Tl 

SN7481 

7485 

Fairchild 

7485 


Hitachi 

HD7485 


Mitsubishi 

M53285 


Motorola 

MC7485 


National 

DM7485 


NEC America 

^PB7485 


Signetics 

7485 


Tl 

SN7485 

7486 

Fairchild 

7486 


Hitachi 

HD7486 


Mitsubishi 

M53286 


Motorola 

MC7486 


National 

DM7486 


NEC America 

HPB7486 


Signetics 

7486 


Tl 

SN7486 

7489 

AMD 

SN7489 


Fairchild 

7489 


Mitsubishi 

M53289 


Manufacturer I Raptacament IC Maalar 

Devica Isowce Devica Page 

7489 

National 

DM7489 



Tl 

SN7489 


7490 

Fairchild 

74W 



Hitachi 

HD7490 



Mitsubishi 

M53290 



Motorola 

MC7490 



National 

DM7490 



Signetics 

7490 



Tl 

SN7490 


7492 

Fairchild 

7492 



Hitachi 

HD7492 



Mitsubishi 

M53292 



Motorola 

MC7492 



National 

DM7492 



Signetics 

7492 



Tl 

SN7492 


7493 

Fairchild 

7493 



Hitachi 

HD7493 



Mitsubishi 

M53293 



Motorola 

MC7493 



National 

DM7493 



Signetics 

7493 



Tl 

SN7493 


7496 

Fairchild 

7496 



Hitachi 

HD7496 



Mitsubishi 

M53296 



Motorola 

MC7496 



National 

DM7496 



Signetics 

7496 



Tl 

SN7496 


Western Digital 

BR1941 

SMC 

COM5016 


FD1771 

National 

INS1771 


♦RM1701 

Intel 

2107 



Tl 

TMS4060 


♦RM4096 

Mostek 

MK4096 


TR1402 

SMC 

COM2502 


TR1402A 

Gl 

AY5-1013A 



SMC 

COM2502H 


TR1602 

AMI 

S1883 

629 


Gl 

AY3-1014A 




AY3-1015 




AY5-1013A 



RCA 

CDP1854 



SMC 

COM2017 




COM2502 



Tl 

TMS601 1 


TR1863 

SMC 

COM8017 


UC1671 

National 

INS1671 



SMC 

COM1671 


Zilog 

Z6116 

AMD 

9016 



Fairchild 

F16K 

1272 


Fujitsu 

MB8116 



Intel 

2117 



Intersil 

7116 



Mostek 

MK4116 



Motorola 

MCM4116 

1505 


NEC Micro 

1562 

Z80-CPU 

Mostek 

MK3880 


Z80-CTC 

Mostek 

MK3882 


Z80-DMA 

Mostek 

MK3883 


Z80-PIO 

Mostek 

MK3881 


Z80-SIO 

Mostek 

MK3684 


6104 

Mostek 

MK4104 



IC Matter Manufacturer I Reptacement 

Page Device I Soiuce Device 



♦ Discontinued 


The manufacturers report their devices can be used as direct replacements. 
Performance details often differ, so compare the specifications considering your requirements. 
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SEMICONDUCTORS 
AND IC’s 

Alpha (Microwave) 

AmPower 

GDI Compensated Devices 

Computer Diode 

Crystalonics/Teledyne 

Delco 

EDI 

Electronic /Arrays 
Exar 

General Instrument 
General Semiconductor 
ITT 

Intersil 

Kertron Semiconductor 
Microsemiconductor Corp. 
Microwave Associates 
Monolithic Memories (MMI) 
Mostek 

NAE North American Electronics 
NEC Microcomputer Inc. 

Optron 

Semicon 

Semtech 

Sensitron 

Signetics 

Silicon General 

Silicon Transistor Corp. 

Solid Power Corp 
Solid State Devices 
Solid State Scientific 
Solitron Devices 
SMC Microsystems Corp. 

FMC (Syntron) 

Teledyne 

Texas Instruments 
WGstsrn Dibits! 

Xciton 


CAPACITORS 
AND FILTERS 

ARCO 

Capar 

CAL-R 

Cornel Dubilier 
E. F. Johnson 
ITT 

Johanson 
Mallory 
Mu rata 
NCI 

San Fernando/Westcap 
Sangamo 

CONNECTORS 
AND SOCKETS 

Amphenol 

Cinch 

Robinson Nugent 
Pomona SAE 
Sullins 

Vernitron Corp. 

CONTROLS AND 
SWITCHES 

AH & H 

Alco Switch 

Cherry 

Clarostat 

CTS 

Deltrol 

Hamlin 

Mallory 

Omron 

RCL 

Stackpole 

Ward-Leonard 

FANS & BLOWERS 

Howard Industries 

FUSES AND HOLDERS 

Bussman 

Littelfuse 


Each of the Above Listed Lines are Franchised 


HARDWARE 

R.F. CHOKES 

AND CABINETS 

J.W. Miller 

Bud Radio 

Hammond 

H.H. Smith 

THERMISTORS 

Hollingsworth 

AND RF FILTERS 

Ungar 

CORCOM 

METERS OF TEST 

Fenwal 

EQUIPMENT 

He I Itnn ( n.H: ref rissc 

Simpson 

Triplett 

TRANSFORMERS 

OPTOELECTRONICS 

AND POWERSTATS 

Chicago Miniature 

General Electric 

Chicago Stancor 

Monsanto 

TUBES 

Optron 

Texas Instruments 

Xciton 

Amperex 

POTENTIOMETERS 

WIRE, CABLE, 

AND TRIMMERS 

INSULATION 

Clarostat 

PRODUCTS 

CTS ' 

Alpha 

Spectrol 

Belden 

VRN (IRC) 

Cabie-Tecfi 

Cimeo 

RELAYS 

Coleflex 

Allied Controls 

Columbia 

Deltrol 

Dearborn 

Electrol 

DeWire 

Guardian 

Electronized Chemical Corp 
Harbor Industries 

Hamlin 

Hi Temp 

IDEC 

Insultab 

ITT 

ITT 

Potter & Brumfield 

Manhattan 

Omron 

Norflex 

RESISTORS 

Rainbow 


American Corp. 

CAL-R 

Capar 

Ciarosrai 

Mallory 

Memcor 

RCL 

Shallcross 

Stackpole 

Ward-Leonard 

at one or more of the Following Locations. 


DIPLOMAT 
ELECTRONICS, INC. 

Woodbury, N.Y. 

(516) 921-9373 

DIPLOMAT 

Cl crTPriMiiT'c imr 

Farmington, Mich. 
(313) 477-3200 
DIPLOMAT 
ELECTRONICS, INC. 

Totowa, N.J. 

(201) 785-1830 


DIPLOMAT 
ELECTRONICS, INC. 

Elk Grove Village, III. 
(312) 595-1000 

DIPLOMAT 

Cl c^'TDnwir'C iiur* 

Chicopee Falls, Mass. 
(413) 592-9441 
DIPLOMAT 
ELECTRONICS, INC. 

Minneapolis, Minn. 
(612) 788-8601 


DIPLOMAT 
ELECTRONICS, INC. 

Mt. Laurel, N.J. 

(609) 234-8080 

DIPLOMAT 

Cl c<'TO/"i»ii/'e i»f,' 

Salt Lake City, Utah 
(801) 486-4134 
DIPLOMAT 
ELECTRONICS, INC. 

St. Louis, Mo. 

(314) 645-8550 


DIPLOMAT 
ELECTRONICS, INC. 

Holliston, Mass. 

(617) 429-4120 

DIPLOMAT 
FI crmnNirR iwr 

Sunnyvale, Calif. 

(408) 734-1900 

DIPLOMAT 
ELECTRONICS, INC. 

Clearwater, Fla. 

(813) 443-4514 


DIPLOMAT 
ELECTRONICS, INC. 

Ft, Lauderdale, Fla. 
(305) 771-0440 

DIPLOMAT 
FlFCTRnWirC IMI' 

Melbourne, Fla. 

(305) 725-4520 

DIPLOMAT 

INTERNATIONAL, INC, 

Woodbury, N.y. 

(516) 921-7920 
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The Manufacturers and Distributors/ Representa- 
tives Directory is a comprehensive telephone 
directory of the entire 1C industry. It places at your 
fingertips the names and phone numbers you need 
to know. It includes manufacturers, field sales 
offices, representatives and distributors. The man- 
ufacturers’ listings tell you where and whom to call 
to obtain technical and ordering information. It 
enables you to ask for the right person or phone 
extension. It gives you the terminology understood 
by the individual company’s switchboard opera- 
tors, e.g, in some companies you should ask for 
sales, in others, customer service. This directory 
will reduce frustration and save you time. 
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!C MASTER 


Advanced Micro Devices 


Advanced Micro Devices, Inc. 

901 Thompson Place 
Sunnyvale, California 94086 
(408) 732-2400 
TWX: (910) 339-9380 
Telex: 34-6306 
Federal I.D. 34355 

Specific product information: 

Bipolar Microprocessors John Springer 

Bipolar Memory Ralph Cognac 

Logic (MSI) Mike Walton 

Hi-Rel Logic and Interface Len Seib 

MOS Microprocessors and Support 

Circuits Randy Crume 

MOS Serial Memory, Mask-programmable 

ROM's and E-PROM’s Bill DeMatteis 

MOS-RAM's Lowell Turriff 

Computer Interface Al Tremain 

Linear Steve Thompson 

Application engineering: 

Bipolar Digital Products Roy Levy 

MOS Products Joe Kroeger 

Linear Products Russ Aptel 

Literature Literature Dept. 

Price and delivery Contact AMD Sales 

Office, Rep. or Dist. 
Follow-up on orders Customer Service Dept. 
All other information.... Corporate Communications 

Dept. 


Sales Offices & Representatives 


AL Huntsville 

Electronic Manufacturers Agents, (205) 
533-6640 

AZ Tempe 

AMD, (602) 244-9511 

CA Beverly Hills 

AMD, (213) 278-9700/1 
Newport Beach 
AMD, (714) 752-6262 
Cupertino 

AMD, (408) 446-2700/1 

Santa Clara 

I* incorporated, (408) 988-3400 
San Diego 

Bestronics Inc., (714) 278-2150 

CO Denver 

AMD, (303) 427-3307 

Parker 

R» Marketing, (303) 841-5822 
CT Cheshire 

Scientific Components, (203) 272-2160 

FL Boca Raton 

Conley & Associates, (305) 395-6108 
Ft. Lauderdale 
AMD, (305) 771-6510 
Oviedo 

Conley & Associates, (305) 365-3283 

Tampa 

Conley & Associates, (813) 933-1759 

GA Norcross 

AMD, (404) 448-2921 

lA Cedar Rapids 

Lorenz Sales, (319) 393-6912 

IL Elk Grove Village 

Oasis Rales, (.31P) 640-1850 

Schaumberg 

AMD, (312) 882-8660 

IN Frankfort 

C-S Electronic Sales, Inc., (317) 659-1874 

South Bend 

C-S Electronic Sales, Inc., (219) 291-6258 

KS Overland Park 

Kebco Sales, (913) 649-1051 

MA Woburn 

AMU, (617) 933-1234 

MD Baltimore 

AMD, (301) 744-8233/4 
Burgin-Kreh Assoc., (301) 788-5200 


Ml Brighton 

S.A.I. Marketing Corp., (313) 227-1786 

Grand Rapids 

S.A.I. Marketing Corp., (616) 942-2504 

Livonia 

AMD, (313) 425-3440 
MN Bloomington 

AMD, (612) 854-6500 
MO Maryland Heights 

Kebco Sales, (3l4) 576-4nT 
NC Raleigh 

Burgin-Kreh Associates, Inc., 

(919) 781-1100 
NJ Edison 

AMD. (201) 985-6800 
NM Albuquerque 

The Thorson Company, (505) 265-5655 
NY Bowmanville 

Ossmann Component Sales Corp., (716) 
681-9700 

East Syracuse 

AMD, (315) 437-7546 
Kingston 

Ossmann Component Saies Corp., (914) 
338-5505 

Rochester 

Ossmann Component Sales Corp., (716) 

424-4460 

Roslyn Heights 

4MD ^516' 484-4990/1 

Syracuse 

Ossmann Component Sales Corp., (315) 
455-661 1 

Vestal 

Ossmann Component Sales Corp., (607) 
785-9949 

OH Centerville 

Dolfuss-Root & Co.. (513) 433-6776 
Columbus 

AMD, (614) 457-7766 

Rocky River 

Dolfuss-Root & Co., (216) 333-7504 
OR Portland 

AMD, (503) 292-2666 
PA Ft. Washington 

GCM Associates, (215) 646-7535 
Waterford 

Bacon Electronic Sales, (814) 796-6556 
TN Kingston 

Burgin-Kreh Associates, Inc., 

(615) 690-6100 

Knoxville 

Electronic Manufacturing Agent, 

(615) 966-1286 
TX Dallas 

AMD, (214) 234-5886 
Bonser-Philhower Sales, (214) 234-8438 
Houston 

Bonser-Philhower Sales, (713) 467-4373 
UT Salt Lake City 

R2 Marketing, (801) 972-5646 

VA Lynchburg 

Burgin-Kreh Associates, (804) 845-5600 
WA Bellevue 

Venture Electronics, (206) 454-4594 

W! Menomonee Falls 

Oasis Sales, Inc., (414) 251-9431 

Can St. Laurent, Quebec 

Vitel Electronics, (514) 331-7393 

Toronto, Ontario 

Vitel Electronics, (416) 622-6300 

Inti Belgium, Bruxelles 

AMD, Tel. 32-5-771.95.93 

Inti France, Rungis Cedex 

AMD, S. A., Tel: (1) 686-91-86 

Inti Germany, Hamburg 

Advanced Micro Devices, Tel; 040-6030595 

Munchen 

Advanced Micro Devices, Tel: Sammel-Nr: 
(.0 89) 539588 

Stuttgart-Vaihingen 

AMD. Tel: 0711-681001 

inti Japan, Tokyo 

AMD, Tel; (03) 329-2751 

inti United Kingdom, London 

AMD, I.K. Ltd., Tel: (01) 235-6380/88/89 



Distributors 


AL Huntsville 

Hamilton/Avnet Electronics, (205) 533-1170 
Hall-Mark Electronics, (205) 837-8700 

AZ Phoenix 

Hamilton/Avnet Electronics, (602) 275-7851 
Liberty Electronics, (602) 249-2232 

CA Costa Mesa 

Avnet Electronics, (714) 754-6084 
Culver City 

Hamilton Electro Sales, (213) 558-2100, 
(714) 522-8220 

El Segundo 

Liberty Electronics, (213) 322-8100 

Irvine 

Schweber Electronics, (714) 556-3880, 

Mountain View 

Eimar Electronics, (415) 961-3611 
Hamilton/Avnet Electronics, (415) 961-7000 
San Diego 

Hamilton/Avnet Electronics, (714) 279-2421 
Liberty Electronics, (714) 565-9171 

Sunnyvale 

Bell Industries, (408) 734-8570 

CO Commerce City 

Elmar Electronics, (303) 287-9611 

Denver 

Hamilton/Avnet Electronics, (303) 534-1212 

Wheatridge 

Century Electronics, (303) 424-1985 
CT Danbury 

Georgetown 

Hamilton/Avnet Electronics, (203) 762-0361 

Hamden 

Arrow Electronics, (203) 248-3801 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Advanced Micro Devices (cont) 


FL Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 
Hamilton/Avnet Electronics, (305) 971-2900 

Hollywood 

Schweber Electronics, (305) 927-0511 

Orlando 

Hall-Mark Electronics, (305) 855-4020 

Palm Bay 

Arrow Electronics, (305) 725-1480 

GA Atlanta 

Schweber Electronics, (404) 449-9170 

Doraville 

Arrow Electronics, (404) 455-4054 

Norcross 

Hamilton/Avnet Electronics, (404) 448-0800 
IL Elk Grove Village 

Schweber Electronics, (312) 593-2740 
Schaumburg 

Arrow Electronics, (312) 893-9420 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 

KS Lenexa 

Hamilton/Avnet, (913) 888-8900 

Shawnee Mission 

Hall-Mark Electronics, (913) 888-4747 

MA Waltham 

Schweber Electronics, (617) 890-8484 

Woburn 

Arrow Electronics, (617) 933-8130 
Hamilton/Avnet Electronics, (617) 933-8020 
MD Baltimore 

Arrow Electronics, (301) 247-5200 
Hall-Mark Electronics, (301) 796-9300 
Gaithersburg 

Schweber Electronics, (301) 840-5900 

Hanover 

Hamilton/Avnet Electronics, (301) 796-5000 
Ml Ann Arbor 

Arrow Electronics, (313) 971-8220 

Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 
Schweber Electronics, (313) 525-8100 
MN Bloomington 

Arrow Electronics, (612) 888-5522 
Hall-Mark Electronics, (612) 884-9056 
Eden Prairie 

Schweber Electronics, (612) 941-5280 
Edina 

Hamilton/Avnet Electronics, (612) 941-3801 

MO Earth City 

Hall-Mark Electronics, (314) 291-5350 

Hazelwood 

Hamilton/Avnet Electronics, (314) 731-1144 
NC Kornersville 

Arrow Electronics, (919) 996-2039 

Raleigh 

HalUMark Electronics, (919) 832-4465 
Hamilton/Avnet Electronics, (919) 829-8030 
Cramer/EW Winston-Salem, (919) 725-8711 
NJ Cedar Grove 

Hamilton/Avnet Electronics, (201)239-0800 

Moorestown 

Arrow Electronics, (609) 235-1900 
Mt. Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

Saddle Brook 

Arrow Electronics, (201) 797-5800 

Somerset 

Schweber Electronics, (201) 469-6008 
NM Albuquerque 

Century Electronics, (505) 292-2700 
Hamilton/Avnet Electronics, (505) 765-1500 

NY Buffalo 

Summit Distributors, Inc., (716) 884-3450 

East Syracuse 

Hamilton/Avnet Electronics, (315)437-2642 

Farmingdale 

Arrow Electronics, (516) 694-6800 

Rochester 

Hamilton/Avnet Electronics, (716) 442-7820 
Schweber Electronics, (716) 461-4000 
Summit Electronics of Rochester, (716) 
334-8110 

Westbury 

Hamilton/Avnet Electronics, (516) 333-5800 
Schweber Electronics, (516) 334-7474 
OH Beachwood 

Schweber Electronics, (216) 464-2970 
Cincinnati 

Sheridan/Cincinnati, (513) 761-5432 

Cleveland 

Arrow Electronics, (216) 464-2000 
Hamilton/Avnet Electronics, (216) 461-1400 


Dayton 

Hamilton/Avnet Electronics, (513)433-0610 

Kettering 

Arrow Electronics, (513) 253-9176 

Horsham 

Schweber Electronics, (215) 441-0600 
Huntingdon Valley 

Hall-Mark Electronics, (215) 355-7300 

Dallas 

Hall-Mark Electronics, (214) 234-7300 
Hamilton/Avnet Electronics, (214) 661-8661 
Schweber Electronics, (21 4 )l 661-5010 

Houston 

Hall-Mark Electronics, (713) 781-6100 
Hamilton/Avnet Electronics, (713) 780-1771 
Schweber Electronics, (713) 784-3600 
Salt Lake City 

Century Electronics, (801) 972-6^9 
Hamilton/Avnet Electronics, (8017972-2800 
Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 
Liberty Electronics N.E., (206) 453-8300 

New Berlin 

Arrow Electronics, (414) 782-2801 
Hamilton/Avnet Electronics, (414) 784-4510 
Mississauga, Ont. 

Hamilton/Avnet Electronics, (416) 667-7432 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Ottawa, Ont. 

Future Electronics, (613) 232-7757 
Hamilton/Avnet Electronics, (613) 226-1700 

Rexdale, Ont. 

Future Electronics, (416) 677-7820 

St. Laurent, Quebec 

Hamilton/Avnet Electronics, (514) 331-6443 
Vancouver, B.C. 

RAE Electronics, (604) 687-2621 

Australia 

Burwood 

R and D Electronics, Tel: (03) 2888232 
Prospect, S. Australia 
A.J. Ferguson Pty. Ltd., Tel: (8) 269-1244 
Sydney, R & D Electronics, Tel: 4395488 
Austria, Wien 

Elbatex, GmbH, Tel: 869158,869168,863448 

Belgium, Dungree 

MCA Tronics, Tel: 041-362780 

Brazil, Sao Paulo 

Icotron SA, Tel: (011) 261-0211 

Denmark, Falkoneralle 

Advanced Electronic of Denmark, 

Tel: 45-1-194433 
Finland, Itaportti 

Komdel Oy, Tel: (0) 8038976 or 882875 

France 

Boulogne 

A2M, Tel: 603 66 40 
Massy Est 

Ropel AS, Tel: 33-1-9208289 

Neuilly-sur-Seine 

Radio Television Francaise, Tel: 747-11-01 

Germany 

Burgwetel 

EBV-Elektronik, Tel: 05139-4570 

Duesseldorf 

EBV-Elektronik, Tel: 0211-84846 
Frankfurt 

EBV-Elektronik, Tel: 0611-720416 
Heilbron 

Elbatex GmbH, Tel: 07131-89001 

Kanalweg 

Cosmos Electronic, GmbH, Tel: 09181-9731 
Kiel 

Nordelektronik Vertriebs, Tel: (0431) 21556 
Munchen 

Cosmos Electronic, Tel: (089) 602088 
EBV-Elektronik, Tel: 089-644055 
Quickbom 

Nordelektronik Vertriebs, Tel: (04106) 4031 

Stuttgart 

EBV-Electronik, Tel: 0711-247481 

Holland, Oss 

Arcobel, Tel; 04120-24200/04120-27574 

Hong Kong, Kowloon 

Ace Enterprise, Tel: 3-302925, 3-302927 

India, Bombay 


Bangalore 

Ashwin Enterprises, Tel: 62120 

Bombay 

Sujata Sales & Exports Ltd., Tel: 3254275 
Zenith Electronics, Tel: 384214 
Ireland, Dublin 
ITT Electronic Services 
Israel, Tel-Aviv 

Talvitan Electronics, Tel: 444572 

Italy 

Milano 

AMD-Elettronica, SRL, Tel: (2) 2364284 
Cramer Italia, S. P. A., Tel; 809326 
Indelco S. R. I., Tel; 86 29 63 

Roma 

Cramer Italia, S. P. A., Tel: 517981 
Indelco S. R. I., Tel; 5140722 

Torino 

Cramer Italia, S. P. A. 

Japan 

Narashi 

Dainichi Electronics 

Tokyo 

Advanced Technology Corporation of Ja- 
pan, Tel: (03) 265-9416 
Dainischi Electronics, Tel: (03) 813-6876 
ISI Ltd., Tel: (03) 264-3301 
Kenematsu-Denshi K.K., Tel: (03) 562-8813 
Microtek, inc., Tel; 03-363-2317 
Norway, Strommen 

A/S Kjeii Bakke, Tel; 47-02-711872, 715350 

South Africa 
Pinegowrie 

South Continental Devices, Ltd., Tel: 48- 
7125 

South America 

Mountain View, California 

Intectra, Tel: (415) 967-8818, 967-8325 

Spain 

Barcelona 

Regual, S.A., Tel; 386-1958 

Madrid 

Regual, S.A., Tel: 459-3300, 459-3304, 
459-3308 

Sweden, Vallingby 

Svensk Teleindustry, Tel: 46-8-890435 

Switzerland, Zurich 

Kurt Hirt AG, tel: 00411-512121 
Taiwan, Tapei 
Multitech, Tel: 768-1232 

United Kingdom 
Derby 

Quarndou Electronics Ltd., 

Tel: Derby 32651 

England, Ealing 

Cramer Electronics, Tel: (01) 579-3001 
Essex, Harlow 

ITT Electronic Services, Tel: Harlow 26811 

Middlesex, Pinner 


ENGLAND 
Dage Eurosem Ltd. 

Tel: 01-868-0024 
1C MASTER DISTRIBUTOR 


Sunbury on Thames 

Cramer Components Ltd., 
Tel: Sunbury (76) 85577 


American Microsystems inc. 


American Microsystems Incorporated 
3800 Homestead Road 
Santa Clara, California 95051 
(408) 246-0330 
TWX: 910-338-0018 

Specific product information: 

Product Marketing (408) 246-0330 

Application engineering: 

Russ Knapp ext. 254 

Literature; 

Denise .Trimble ext. 189 

Follow-Up on order: 

Ed Boule ext. 327 

Ail Other information: 

Tom Edel ext. 651 
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American Microsystems (cont) 


AL 

AZ 


CA 


CO 

CT 

FL 

GA 

lA 

IL 


IN 


KY 

MA 


MO 

M! 

MN 

MO 


NC 

NM 


NY 


OK 

OR 

PA 

TN 

TX 


UT 


VA 


Sales Offices & Representatives 


Huntsville 

Rep Inc., (205) 881-9270 

Phoenix 

Hecht Henschen & Associates, Inc,, 

(602) 275-4411 

Los Gatos 

ROW International, (408) 354-7698 

Long Beach 

Sales Office, (213) 595-4768 
Application Representatives, (312) 636-3170 

Mt. View 

Thresum Associates Inc., (415) 965-9180 

San Diego 

Hadden Associates, (714) 565-9445 

Santa Clara 

Sales Office, (408) 248-4550 , 

Shingle Springs 

ROW Inc., (916) 677-2827 

Parker 

R* Marketing, (303) 455-1444 

Orange 

CPS Corp., (203) 795-3515 

Altamonte Springs 

Sales Office, (306) 830-8889 

Tucker 

Rep Inc., (404) 938-4358 

Cedar Rapids 

Comstrand inc., (319) 377-1575 

Elk Grove Village 

Oasis Office, (312) 640-1850 
Sales Office, (312) 437-6496 

Ft. Wayne 

Technical Representatives Inc., 

(219) 484-1432 

Indianapolis 

Technical Representatives Inc., 

(317) 849-6454 

Noblesville 

Sales Office, (317) 773-6330 

Louisville 

Technical Representatives Inc., 

(50?) 451-9818 

Lexington 

Circuit Sales Co., (617) 861-0567 

Norwood 

Sales Office, (617) 762-0726/6141 

Baltimore 

Coulbourn De Greif Inc., (301) 247-4646 
Livonia 

Sales Office, (313) 478-9339 

Minneapoits 

Comstrand Inc., (612) 571-0000 

Grandview 

Beneke & Me Caul, (816) 765-2998 

St. Louis 

Beneke & Me Caul, (314) 434-6242 

Raleigh 

Rep Inc., (919) 851-3007 

Clinton 

Advanced Components, (315) 853-6438 

Endicot 

Advanced Components, (607) 785-3191 

Melville 

Astrorep Inc., (516) 423-2266 

Monsey 

Sales Office, (914) 352-5333 

Scottsviile 

Advanced Components, (716) 689-1 42S 

Syracuse 

Advanced Components, (315) 699-2671 

Oklahoma City 

Ammon & Rizos, (405) 373-2748 

Portland 

SD-R2 Products & Sales, (503) 246-9305 

Ambler 

Sales Office, (215) 643-0217 
Jefferson City 
Rep Inc., (615) 475-4105 
Austin 

Ammon & Rizos, (512) 454-5131 

Dallas 

Ammon & Rizos, (214) 233-5591 

Houston 

Ammon & Rizos, (713) 781-6240 

Richardson 


Salt Lake City 

RJ Marketing, (801) 972-5646 
Charlottesville 

Coulbourne De Grief, Inc,, (804) 977-0031 


WA 


Wl 

Can 


Inti 

Inti 

Inti 


Inti 

Inti 

Inti 

Inti 

Inti 


Inti 


Inti 

Inti 

Inti 

inti 

Inti 

Inti 

Inti 

inti 


Inti 


AL 

AZ 


CA 


Bellevue 

SDR2 Products & Sales, (206) 747-9424 

(206) 624-2621 

Menomonee Falls 

Oasis Sales, (414) 251-9431 

Toronto, Ontario 

Can Tec, (514) 675-2460 

Ottawa, Ontario 

Can Tec, (613) 225-0363 

Pointe Claire, Quebec 

Can Tec, (514) 694-4049 

Australia, Prestion, Victoria 

RIFA Pty„ Ltd., Tel; (03) 486-1211 

Brazil, Sao Paulo 

Datatronix Electronica Ltda, Tel: 209-0134 

England 

Wiltshire 

AIII Microsystems, Ltd., Tel: (0793) 31345 

Buckinghamshire 

Adrian Electronics Ltd., Tel; Winslow 3535 
Finland, Helsinki 
Atomica, Tel: 66 17 99 

France, Vincennes 

AMI Microsystems SARL, Tel: 374-00-90 
Holland, Rotterdam 
AMI Microsystems, Ltd., Tel: 3-694659 
Italy, Milano 

Paolo Meoni & Assoc., Ltd., Tel: 29 37 45 

Japan 

Osaka 

Matsushita Electric Trading Company, Ltd., 
Tel; (06) 204-5510 

Tokyo 

AMI Japan Ltd., Tel: 586-8131 
Micro Systems. Inc., Teli (03) 452-4994 

Korea, Seoul 

Korean Microsystems, Inc., Tel; (Inchon) 

54275 (Seoul) 62-7006 

Malaysia, Singapore 

Airco Singapore PTE, Ltd., Tel: 65-1533 

New Zeaiand, Auckland 

David P. Reid (NZ) Ltd., Tel: 65 1533 

South Africa, Johannesburg 

Tecnetics, Tel: 48-5712 

Spain, Madrid 

Ataio Engenieros S.A., Tel; 215-3543 

Sweden, Bromma 

AB Rifa, Tel: 826-2600 

Switzerland, Zurich 

W. Moor A G, Tel: (01) 840 6644 

Taiwan, Taipei 

Bynamar Ltd., Tel; 541-8252 

West Germany 

Berlin 

Aktiv Electronics Gmbh, (030) 771-4408 

Munchen 

AMI Microsystems, Gmbh, Tel; (89) 483081 

Seefeld 

Ultratranik, Tel: 08 152/ 7696 

Stuttgart 

Ditronic, Gmbh. Tel; (9711) 724844 

Taufkirchen 

Neumuller Gmbh, (089) 61118-1 
Yugoslavia, Ljubljana 
Iskra Standard, (601) 59-198 


Distributors 


Huntsville 

Rssistacap, (205) 881-9270 

Phoenix 

R. V. Weatherford Co., (602) 272-7144 
Sterling Electronics, (602) 258-4531 
Kierulff, (602) 243-4101 

Anaheim 

R. V. Weatherford Co., (714) 634-9600 

Glendale 

R. V. Weitherford Co., (213) 849-3451 

Irvine 

Schweber Electronics, (213) 537-4320 

(714) 556-3880 

Los Angeles 

Kierulff, (213) 685-5511 

Palo Alto 

R, V. Weatherford Co., (415) 493-5373 
Kierulff, (415) 968-6292 

Pomona 

R. V. Weatherford Co., (714) 623-1261 

ij) aoo-o“to I 

San Diego 

R. V. Weatherford Co., (714) 278-7400 
Intermark Electronics, (714) 279-5200 
Kierulff, (714) 278-2112 


CO 


CT 


FL 


GA 


IN 

LA 

MA 


MD 


Ml 


MN 


NC 

NH 

NJ 


nM 


NY 


OH 


OR 

PA 


Santa Ana 

Intermark Electronics, (714) 540-1322 
(213) 436-5275 

Sunnyvale 

Intermark Electronics, (408) 738-1111 
Western Microtechnology, (408) 737-1660 

Tustin 

Kierulff, (714) 731-5711 

Denver 

Kierulff. (303) .371-6500 

Englewood 

R. V. Weatherford Co., (303) 770-9762 

Wheatridge 

Century Electronics, (303) 424-1985 

Danbury 

Schweber Electronics, (203) 792-3500 

Hamden 

Arrow Electronics, (203) 248-3801 

Ft. Lauderdale 

Arrow Electronics, (.305) 776-7790 

Hollywood 

Schweber Electronics, (305) 927-0511 
Palm Bay (Melbourne) 

Arrow Electronics, (305) 725-1480 

Atlanta 

Schweber Electronics, (404) 449-9170 

Ooraville 

Arrow Electronics, (404) 455-4054 

Elk Grove Village 

Schweber Electronics, (312) 593-2740 
Kierulff, (312) 640-0200 
Schamburg (Chicago) 

Arrow Electronics, (312) 893-9420 
Westmont R/M Electronics, (312) 323-9670 
Indianapolis 

R/M Electronics, (317) 247-9701 

Metairie 

Sterling Electronics, (504) 887-7610 

Waltham 

Schweber Electronics, (617) 890-8484 

Watertown 

Sterling Electronics, (617) 926-9720 

Woburn 

Arrow Electronics, (617) 933-8130 

Baltimore 

Arrow Electronics, (301) 247-5200 

Gaithersburg 

Schweber Electronics, (301) 840-5900 

Ann Arbor 

Arrow Electronics, (313) 971-8220 

Kentwood 

R/M Electronics, (616) 531-9300 
Troy 

Schweber Electronics, (313) 583-9242 

Bloomington 

Arrow Electronics, (612) 887-6400 

Eden Prairie 

Schweber Electronics, (612) 941-5280 

Winston Salem 

Arrow Electronics, (919) 725-1971 

Manchester 

Arrow Electronics, (603) 668-6968 

Moorestown 

Arrow Electronics, (609) 235-1900 

Perth Amboy 

Sterling Electronics, (201) 442-8000 

Saddlebrook 

Arrow Electronics, (201) 797-5800 

Somerset 

Schweber Electronics, (201) 469-6008 

Aiouquerque 

Sterling Electronics, (505) 345-6601 
Century Electronics, (505) 292-2700 

Farmingdale 

Arrow Electronics, (516) 694-6800 

Fishkill 

Arrow Electronics, (914) 896-7530 

Rochester 

Schweber Electronics, (716) 461-4000 ' 

Westbury 

Schweber Electronics, (516) 334-7474 

Beechwood 

Schweber Electronics, (216) 464-2970 

Cleveland 

Arrow Electronics, (216) 464-2000 

Kettering 

Arrow Electronics. (5131 253-91 76 

Beaverton 

Parrott, (503) 641-3355 

Horsham 

Schweber Electronics, (215) 441-0600 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


American Microsystems (cont) 

TX Dallas 

Component Specialties Inc., (214) 357-6511 
Schweber Electronics, (214) 661-5010 
Sterling Electronics, (214) 357-9131 
R. V. Weatherford Co., (214) 243-1571 

Houston 

Component Specialties Inc., (713) 771-7237 
Schweber Electronics, (713) 784-3600 
Sterling Electronics, (713) 627-9800 
(713) 623-6600 

R. V. Weatherford Co., (713) 688-7406 

UT Salt Lake City 

Century Electronics, (801) 972-6969 
Kierulff, (801) 973-6913 

VA Richmond 

Sterling Electronics, (804) 359-0221 

WA Seattle 

R. V. Weatherford Co., (206) 243-6340 

Wl Oak Creek 

Arrow Electronics, (414) 764-6600 

Can Edmonton, Alberta 

Bowtek Electronics Co., (403) 426-1072 
Vancouver, British Columbia 
Bowtek Electronics Co., (604) 736-1141 
Winnipeg, Manitoba 
Bowtek Electronics Go., (204) 633-9525 
Downsview, Ontario 
Cesco Electronics, Ltd., (416) 661-0220 
Ottawa, Ontario 

Cesco Electronics, Ltd., (613) 729-5118 
Future Electronics Corp., (613) 232-7757 

Rexdale, Ontario 

Future Electronics Corp., (416) 675-7820 

Montreal, Quebec 

Cesco Electronics, Ltd., (514) 735-5511 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Quebec, Quebec 

Cesco Electronics, Ltd., (418) 524-4M1 


Amperex 


Amperex 
Providence Pike 

Slatersville, Rhode Island 02876 

401-762-9000 

TWX; 710-382-6332 


Analog Devices 


PO Box 280 

Route 1 Industrial Park 
Norwood, Massachusetts 02062 
(617) 329-4700 
TWX: (710) 394-6577 
Cable: Analog Norwood Mass 
Telex: 924-491 

Specific product information: 

Regional Offices: 

Massachusetts, Mac Wylie, (617) 329-4700 

ext. 310 

Illinois, Edward Grokulsky, (312) 894-3300 
California, Walter Borlase, (213) 595-1783 
Texas, Joe Coe, (214) 231-5094 
Literature: 

Joseph Chelluk, Director Mail Supervision 

ext. 391 

Price and delivery: 

See Product Information 
Place an order; 

Regional Offices: 

Massachusetts, Mac Wylie, (617) 329-4700 

ext. 310 

Illinois, Edward Grokulsky, (312) 894-3300 
California, Waiter Borlase, (213) 595-1783 
Texas, Joe Coe, (214) 231-5094 


Follow-up an order: 

Dave Buttrick, Manager of Customer Service 
ext. 311 

All other information: 

Joseph Codispoti, Public Relations Manager 
ext. 287 


Sales Offices & Representatives 


AL Huntsville 

Currie, Peak & Frazier, (205) 536-5650 

AZ Mesa 

Grady Moore Assoc., (602) 839-3458 
CA Long Beach 

Analog Devices, (213) 595-1783 

Mountain View 

Analog Devices, (415) 969-8525 

CO Boulder 

Grady Moore Associates, (303) 494-3351 

FL Orlando 

Currie, Peak & Frazier, (305) 855-0843 
IL Bloomlngdale 

Analog Devices, (312) 894-3300 

Northfield 

Torkelson Associates, (312) 446-9085 
IN Indianapolis 

Torkelson Assoc., (317) 244-7867 
KS Shawnee Mission 

Technical Sales Assoc., (913) 888,-3330 
MA Norwood 

Analog Devices Inc., (617) 329-4700 
MD Columbia 

Rep-Tron, Inc., (301) 953-7580 

Ml Petosky 

A.P.J. Associates, (616) 526-6974 

Plymouth 

A.P.J. Assoc., (313) 459-1200 
MN Minneapolis 

Torkelson Associates, (612) 835-2414 
MO St. Louis 

Technical Sales, (314) 725-5361 
NC Greensboro 

Currie, Peak & Frazier, (919) 273-3040 
NJ Irvington 

Harwood-Sandler Assoc., (201) 399-3748 
NM Albuquerque 

Grady Moore Assoc., (505) 262-1416 
NY N. Tonawanda 

Labtronics, (800) 962-5701 
Rochester 

Labtronics, Inc., (800) 962-5701 

Syracuse 

Labtronics, (315) 454-9314 

Ulster Park 

Labtronics, (800) 962-5701 

Woodbury 

Harwood-Sandler Associates, 

(516) 692-6100 

OH Cleveland 

Electro Sales Associates, (216) 261-5440 

Dayton 

Electro Sales Associates, (513) 426-5551 

PA Glenside 

Wyncote Instrumentation Co., (215) 887- 
4661 

Pittsburgh 

Electro Sales Associates, (412) 371-9449 

TX Houston 

Analog Devices, (713) 664-6704 

Richardson 

Analog Devices, (214) 231-5094 

WA Seattle 

Avionics Liaison, (206) 767-3870 

Can Downsview, Ontario 

Tracan Electronics Corp., (416) 638-0052 

Ottawa, Ontario 

Tracan Electronics Corp., (613) 722-7667 
Pointe Claire, Quebec 
Tracan Electronics Corp., (514) 694-2355 
West Vancouver, B.C. 

Tracan Electronics Western Ltd., (604) 
926-341 1 

Inti Argentina, Buenos Aires 

Rayo Electronics s.r.l., Tel: 38 17 79 
Inti Australia 

Crow’s Nest, N.S.W. 

Parameters Pty., Ltd., Tel: 43 93 288 
Mordialloc, Victoria 
Parameters, Pty., Ltd., Tel: 90 74 44 
Inti Austria 
Wien 

International Electronics Co., 

Tel: (0222) 85 93 04 


Walter Rektrsch Elektronische Gerate 
Gesellschaft m.b.H. & Co:, Tel: 73 42 94 
Inti Belgium, Antwerpen 

Analog Devices Benelux, Tel: 031/37 48 03 
Inti Brazil, Sao Paulo 

Artimar Ltd., Tel: 228-7361 
Inti Denmark, Herlev 

Analog Devices APS, Tel: (02) 845 800 
Inti Finland, Helsinki 

SW Instruments, Tel: 90 73 82 65 
Inti France 

Alencon 

Analog Devices, S.A., Tel: 33 26 07 61 

Muret 

Analog Devices, S.A., Tel: 61/91 13 27 

Rungis 

Analog Devices, S.A., Tel: 686-7760 

Voiron 

Analog Devices, S.A., Tel: (76) 05 50 03 
Inti Greece, Athens 

George D. Chryssos, Tel: 021/89 43 777 
Inti Holland, Breda 

Analog Devices Benelux, Tel: 076-87 92 51 
Inti India, Allahabad 

Darbari Industries, Tel: 33 85 
Inti Israel, Tel Aviv 

STG International Ltd., Tel: 03-248231 
Inti Italy 

Bologna 

Dott. Ing. Giuseppe de Mico, Tel: (051) 
55 56 14 

Ivrea 

Dott. Ing. Giuseppe de Mico, Tel: (0125) 
42 23 00 

Milano 

Dott. Ing. Giuseppe de Mico, Tel: 65 31 31 

Padova 

Dott. Ing. Giuseppe de Mico, Tel: 041 65 
29 09 

Roma 

Dott. Ing. Giuseppe de Mico, Tel: 06/31 
62 04 

Torino 

Dott. ing. Giuseppe de Mico, Tel: (011) 
87 41 37 
Inti Japan 
Osaka 

Analog Devices of Japan, Inc., Tel: 06/37 
21 184 

Tokyo 

Analog Devices of Japan, Inc., Tel; 03/26 
36 82 6 

inti Malaysia, Selangor 

General Engineers (Electr.) Corp. 

Inti Mexico, D.F. 

Nucleoelectronica S.A., Tel: 915/59 36 043 

Inti New Zealand 

Auckland 

W. Arthur Fisher Ltd., Tel: 59 55 27, 59 
82 02 

Christchurch 

W. Arthur Fisher Ltd., Tel: 67-692 

Wellington 

W. Arthur Fisher Ltd., Tel: 850 243 
Inti Norway, Hvalstad 

Estronic, Tel: (2) 78 24 10 
Inti Pakistan, Karachi 

Superior Electronic Assoc., Tel: 61 36 55 
Inti Singapore * 

General Engineers (Electr.) Corp., Tel: 33 
36 41/51 

Inti South Africa, Pretoria 

Electronic Building Elements (Pty.) Ltd., 
Tel: 78/92 21 
inti Spain, Madrid 

Belport Electronics de Madrid, Tel: 262 
8835 

Inti Sweden, Solna 

NAXAB, Tel: 08/98 51 40 
Inti Switzerland 

Geneva 

Analog Devices, S.A., Tel: 022/31 97 04 

OberbeinwiI 

Switzerland Lit. Depot, Tel; 061/80 00 71 

Steinhausen 

Analog Devices A. G., Tel: 042/36 75 35 
Inti Taiwan, Taipei 

Yuan Kong Enterprises, Ltd., Tel: 331 8833 
Inti Thailand, Bankok 

Dynamic Supply Engineering, Tel: 39 14 

434 
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Analog Devices (cont) 

Inti Turkey 
Ankara 

Simge Ltd.. Tel: 29 77 44 

Istanbul 

Simge, Ltd., Tel: 66 91 84 

Inti United Kingdom & Eire, East Molesey, 
Surrey 

Analog Devices, Ltd., Tel: 01/94 10 46 6 
intI West Germany 
Berlin 

Herrn Horst Walkusat, Tel: 0311/31 64 41 

Bucholz 

Analog Devices GmbH, Tel: 04187/381 
Munchen ' 

Analog Devices GmbH, Tel: 089/53 03 19 

Seiterichstrasse 

Analog Devices GmbH, Tel: 0721/69 46 00 


Distributors 


AZ Tempe 

Marshall Industries, (602) 968-6181 
CA Canoga Park 

Marshall Industries, (213) 999-5001 

El Monte 

Marshall IndusUies, (213) 686-0141 

El Segundo 

Tisco, (213) 973-2571 

Irvine 

Marshall Industries, (714) 556-6400 

San Diego 

Marshall Industries, (714) 278-6350 
San Francisco 
Tisco, (415) 392-5700 

Sunnyvale 

Marshall Industries, (408) 732-1100 
Tisco, (408) 732-5555 

CT Hamden 

Arrow Electronics, (203) 248-3801 
FL Fort Lauderdale 

Arrow Electronics, (505) 776-7790 

Palm Beach 

Arrow Electronics, (505) 725-1480 
GA Doraville 

Arrow Electronics, (404) 455-4054 
IL Arlington Heights 

Tisco, (312) 640-2964 
MA Waltham 

Tisco, (617) 890-0510 
Woburn 

Arrow Electronics, (817) 933-8130 

MD Baltimore 

Arrow Electronics, (301) 247-5200 
Columbia 

Technico, (301) 461-2200 
Ml Ann Arbor 

Arrow Electronics, (313) 971-8220 
MN Bloomington 

Arrow Electronics, (612) 888-5522 
NC Kernersville 

Arrow Electronics, (919) 996-2039 
NH Manchester 

Arrow Electronics, (603) 668-6968 
NJ Clark 

TiSCO, (201) 382^400 
Moorestown 

Arrow Electronics, (609) 235-1900 

Saddlebrook 

Arrow Eleoironlos, (201) 737-5300 

NY Farmingdale 

Arrow Electronics, (516) 694-6800 

Fishkill 

Arrow Electronics, (914) 896-7530 
OH Cleveland 

Arrow tiectronics, (216) 464-2000 

Kettering 

Arrow Electronics, (513) 253-9176 
OR Portland 

Atmac/Stroum, (503) 292-3534 
TX Dallas 

Tisco, (214) 238-6821 
Houston 

Harrison Equipment, (713) 652-4700 
Tisco, (713) 776-6711 

Technico, (703) 563-4975 

WA Seattle 

Almac/Stroum, (206) 763-2300 


Wl Oak Creek 

Arrow Electronics, (414) 764-6600 


SWEDEN 

Naxab 

Tel: 08/9851 40 
1C MASTER DISTRIBUTOR 


Analogic 


Analogic Corporation 
Audubon Road 

Wakefield, Massachusetts 01880 
(617) 246-0300 
TWX: (710) 348-0425 


Beckman Instruments 


Beckman Instruments, Inc. 
Helipot Division 
2500 Harbor Boulevard 
Fullerton, California 92634 
(714) 871-4848 
TWX: 910-592-1260 
Telex: 06-78413 

Specific product information: 


Clarence Shiner ext. 1519 

Application engineering: 

Steve Bilello ext. 3235 

Literature: 

Dan Rime ext. 1311 

Price and delivery: 

Clarence Shiner ext. 1519 

Follow-up an order: 

Clarence Shiner ext. 1519 

All Other information: 

Clarence Shiner ext. 1519 


Sales Offices & Representatives 


AL Huntsville 

Murcota Corporation, (205) 539-8476 

AZ Scottsdale 

Arcom Sales Company, (602) 947-5745 

CA Fullerton 

Beckman Instruments, Inc., (714) 871-4848 
Mountain View 

Beckman Instruments, Inc., (415) 961-6817 

Orange County 

Beckman Instruments. Inc.. (714) 538-0086 

FL Boca Raton 

Conley & Associates, Inc., (305) 395-6108 

Oviedo 

Conley & Associates, Inc., (305) 365-3283 

Tampa 

Conley & Associates, Inc., (813) 933-3183 
lA Cedar Rapids 

Carlson Electronics, (319) 377-6341 
IL Elk Grove Village 

Carlson Electronic Sales Co., 

(312) 956-8240 
IN Berne 

Beckman Instruments. Inc., (219) 589-8729 

Indianapolis 

Carlson Electronic Sales, Co., 

(317) 253-5610 

MA Needham Heights 

Beckman Instruments, Inc., (617) 444-9010 

MO Silver Spring 

Beckman Instruments, Inc., (301) 622-2500 

Mi Brighton 

SAI Marketing Corp., (313) 227-1786 

Grand Rapids 

SAI Marketing Corp., (616) 942-2504 
MN Minneapolis 

Comstrand Inc., (612) 571-0000 

MO Florissant 

SAI Marketing Corp., (314) 837-5200 
NC Winston-Salem 

Murcota Corporation, (919) 722-9445 

NJ Clifton 

WdSylildllll 

(201) 778-8888 

Mt. Laurel 

Beckman Instruments, Inc., (609) 235-3314 


NM Albuquerque 

Arcom Sales Co., (505) 296-0606 
NY Bomansville 

Ossmann Component Sales Corp., 

(716) 681-9700 

Kingston 

Ossmann Component Sales Corp., 

(914) 338-5505 

Syracuse 

Ossmann Component Sales Corp., 

(315) 454-4477 

Vestal 

Ossmann Component Sales Corp., 

(607) 785-9949 
OH Beachwood 

SAI Marketing Corp., (216) 292-2982 

Dayton 

SAI Marketing Corp., (513) 435-3181 

OK Tulsa 

Norcom, Inc., (918) 663-1247 

PA Pittsburgh 

SAI Marketing Corp., (412) 782-5120 

TX Dallas 

Norcom, Inc., (214) 233-0020 

Houston 

Norcom, Inc., (713) 774-2568 

WA Bellevue 

Beckman Instruments, Inc., (206) 453-1255 
Can Toronto, Ontario 

Beckman Instruments, Inc., (416) 251-5251 
Inti Argentina, Quilmes 

Controles Electronicos, S.A., Tel: 253-7698 
Inti Australia, New South Wales 

Warburton O’Donnell, Ltd., Tel: 407-3261 
Inti Austria, Wien 

Beckman Instruments, GmbH, Tel: 322557 
Inti Gernaany, Munchen 

Beckman Instruments, GmbH, Tel: 38-871 
Inti Japan, Tokyo 

Beckman Instruments, Ltd. 

Inti Mexico 

Beckman Instruments de Mexico, S.A. de 
C.V., Tel: 576-36-66 
inti Scotland, Glenrothes, Fife 

Beckman Instruments, Ltd., Tel: 753811 
inti South Africa, Cape Town 

Beckman Instruments, Ltd., Tel: 47-1450 


Distributors 


AL Huntsville 

Powell Electronics, (205) 539-2731 

AZ Phoenix 

Kierulff Electronics, Inc., (602) 243-4101 
Liberty Electronics, (602) 249-2232 

Tempo 

Marshall Industries, (602) 968-6181 

CA Canoga Park 

Marshall Industries, (213) 999-5001 

El Monte 

Marshall Industries, (213) 686-0141 

El Segundo 

Liberty Electronics, (213) 322-8100 

Irvine 

Marshall Industries, (714) 556-6400 

Mountain View 

Elmar Electronics, (415) 961-3611 

San Diego 

Liberty Electronics, (714) 565-9171 
Marshall Industries, (714) 278-6350 
Sunnyvalo 

Marshall Industries, (408) 732-1100 

CO Arvada 

Marshall Industries, (303) 423-9670 

Commerce City 

Elmar Electronics, (303) 287-9611 

HAnuAf 

Kierulff Electronics, (303) 371-6500 

CT Hamden 

Arrow Electronics, Inc., (203) 248-3801 

North Branford 

Marshall Industries, (203) 484-0488 
FL Clearwater 

M&C Sales, Inc., (813) 443-2697 

Fort Lauderdale 

Arrow Electronics, Inc., (305) 776-7790 

Maitland 

LyMUM-vaeiiiiy msbouicHOS, mc., 

(305) 831-5572 

Miami Springs 

Powell Electronics, (305) 592-3260 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Beckman Instruments (cont) 

IL Elk Grove Village 

Kierulff Electronics, (312) 640-0200 

Mount Prospect 

Magnuson Electronics, (312) 956-0700 

Schaumburg 

Arrow Electronics, (312) 893-9420 

MA Billerica 

Kierulff Electronics, (617) 667-8331 

Newton 

Marshall Industries, (617) 965-5115 

Woburn 

Arrow Electronics, Inc., (617) 933-8130 

MD Baltimore 

Arrow Electronics, Inc., (301) 247-5200 
Bellsville 

Powell Electronics, (301) 937-4030 

Mi Farmington 

■ Sheridan Sales Company, (313) 477-3800 
MN Bloomington 

Arrow Electronics, Inc., (612) 887-6400 
Plymouth 

Marshall Industries, (612) 559-2211 

St. Paul 

Magnuson Electronics, (612) 227-8495 
NC Winston-Salem 

M & C Sales, Inc., (919) 722-9445 

NJ Fairfield 

Kierulff Electronics, Inc., (201) 595-6750 

Morristown 

Arrow Electronics, (609) 235-1900/ 

(215) 928-1800 

Saddtebrook 

Arrow Electronics, Inc., (201) 797-5800 
NY Farmingdale 

Arrow Electronics, Inc., (516) 694-6800 
Marshall Industries, (516) 293-4141 

Huntington 

Ossman Component Sales, (516) 673-9300 

Mt. Vernon 

QAR Industrial Electronics, (914) 699-2224 
Rochester 

Ossman Component Sales Corp., 

(716) 424-4460 

Rochester Radio Supply, (716) 454-7800 

OH Cincinnati 

Sheridan Sales Company, (216) 831-0130 

Cleveland 

Arrow Electronics, (216) 464-2000 
Sheridan Sales Company, (216) 831-0130 

Dayton 

Sheridan Sales Company, (513) 223-3332 

Kettering 

Arrow Electronics, ‘(513) 253-9176 

OK Tulsa 

Norcom Electronics, (918) 663-1247 

OR Portland 

Almac/Stroum Electronics, (503) 292-3534 
PA Philadelphia 

Powell Electronics, (215) 365-1900 

Pittsburgh 

Sheridan Sales Company, (412) 244-1640 

TX Dallas 

Marshall Industries, (214) 233-5200 
Norvell Electronics, (214) 233-0020 

Houston 

Marshall Industries, (713) 777-0358 
Norvell Electronics, (713) 777-1666 

WA Bellevue 

Liberty Electronics, (206) 453-8300 

Seattle 

Almac/Stroum Electronics, (206) 763-2300 

Wl Oak Creek 

Arrow Electronics, Inc., (414) 764-6600 
Can Toronto, Ontario 

Semad Electronics, (416) 635-9880 
Specialty Electronics, (416) 678-2104 

Vancouver, B.C. 

Bowtek Electronics, (604) 736-7677 
Montreal, Quebec 
Semad Electronics, (514) 636-4614 
Specialty Electronics, (514) 336-4500 


BEI Microelectronics 

BEI Microelectronics 
A Division of BEI Electronics 
1101 McAlmont 
Little Rock, Ark. 72203 
(501) 372-7351 
TWX; 910-722-7384 


Burr-Brown Research 

Burr-Brown Research Corp. 

International Airport Industrial Park 
Tucson, Arizona 85734 
(602) 746-1111 
TWX: (910) 952-1111 
Product information: 

Sales Department Ext. 200, 201 


Sales Offices & Representatives 

AZ Tucson 

Burr-Brown, (602) 746-1111 
CA San Jose 

Burr-Brown, (408) 984-7700 
Santa Ana 

Burr-Brown, (714) 835-0712 

CO Denver 

Sales Office, Enterprise 6730 

CT Southbury 

Sales Representative, (800) 645-8212; (516) 
466-2650 
FL Orlando 

BCS Assocs., (305) 896-4881 
IL Addison 

Burr-Brown, (312) 832-6520 
MA Needham 

Burr-Brown,. (617) 444-9020 
MD Bethesda 

Powell-Pendergraph, (301) 656-4535 
Ml Brighton 

SAI Marketing, (313) 227-1786 

Grand Rapids 

SAI Marketing, (616) 942-2504 
MN Bloomington 

Electronic Sales, (612) 884-8291 
MO Florissant 

SAI Marketing, (314) 837-5200 
NM Albuquerque 

Sales Office, Enterprise 6730 - 

NY Clinton 

Advanced Comps. Corp., (315) 853-6438 

Endicott 

Advanced Comps. Corp., (607) 785-3191 
Great Neck, L.l. 

Burr-Brown, (516) 466-2650 
Scottsville 

Advanced Comps. Corp., (716) 889-1429 
Syracuse 

Advanced Components, (315) 699-2671 
OH Cleveland 

SAI Marketing, (216) 292-2982 

Dayton 

SAI Marketing, (614) 454-8942 

OK Tulsa 

Norcom, Inc., (918) 663-1247 

PA Hatboro 

QED Electronics, (215) 674-9600 

Pittsburgh 

SAI Marketing, (412) 782-5120 

TX Dallas 

Norcom, Inc., (214) 386-4888 

Houston 

Norcom, Inc., (713) 988-0022 

UT Salt Lake City 

Sales Office, Zenith 6730 

VA Richmond 

Powell Pendergraph, (804) 264-2341 

WA Lynnwood 

Industrial Electronics Instruments, (206) 
775-3516 

Can Calgary, Alberta 

Allan Crawford Assocs., (403) 276-9658 

Dartmouth, Nova Scotia 

Allan Crawford Assocs., (902) 469-7865 

Longueuil, Quebec 

Allan Crawford Assocs., (514) ,670-1212 
Mississauga, Ontario 
Allan Crawford Assocs., (416) 678-1500 
Ottawa, Ontario 

Allan Crawford Assocs., (613) 829-9651 

Vancouver, B.C. 

Allan Crawford Assocs., (604) 980-4831 
Inti Australia 

Burwood, Victoria 

Kenelec Systems (Pty.) Ltd., Tel: (03) 288- 
7100 

Inti Austria, Wien 

Dipl. Ing. Peter Marchet, Tel: 57 82 30 


Inti Belgium, Bruxelles 

BETEA, Tel: (02) 49 99 00 
Inti Denmark, Copenhagen O 
Mer-el A/S, Tel: 20 74 44 
Inti England, Watford 

Burr-Brown International, Ltd., Tel: (0923) 
33837 

Inti Finland, Helsinki 

OY Findip A B, Tel: 90-502 255 
Inti France, Le Chesnay 

Burr-Brown International S.A., 

Tel: 954-3558 
Inti Germany 

Bremen 

Burr-Brown International, Ltd., 

Tel: 0421/25 39 31 
Leinfelden Stuttgart 
Burr-Brown International GmbH, 

Tel: (0711) 70 10 25 
Munchen 

Burr-Brown International, Ltd., Tel: 089/ 
61 7737 

fntt Greece, Athens 

Hellenic Scientific Representations Ltd., 
Tel: 7705 960 

Inti Holland, Schiphol Dost 

Burr-Brown International, Ltd., Tel: (020) 
470590 

Inti Japan, Tokyo 

Burr-Brown International, Ltd., Tel: (03) 
586-8141 

Inti India, Bombay 

Oriole Services & Consultants Pty., Ltd., 
Tel: 551973 

Inti New Zealand, Aukland 

W. & K. McLean LtLd., Tel: 587 037 
Inti Norway, Oslo 

Hugo Riso A/S, Tel: 23 2580 
Inti Pakistan, Karachi 

I & S Corporation, Tel: 437669 
Inti Portugal, Lisbon 

Telectra, Tel: 686072 
Inti So. Africa, Johannesburg 

David Pollock (Pty.) Ltd., Tel: 724 8274 
Inti Spain, Madrid 

Unitronics SA. Tel: 242 5204 
Inti Sweden, Vallingby 

Teleinstrument AB, Tel: 08380370 
Inti Switzerland, Riischlikon 

Burr-Brown International, Ltd., Tel: 01/724 
0428 , 
inti Taiwan 

Alpha Precision Instrumentation, 

Tel: (02) 752-7111 

Inti Turkey, Istanbul 

Telekom, Tel: 49 40 40 


Cermetek 

Cermetek, Incorporated 
660 National Avenue 
Mountain View, California 94043 
(415) 969-9433 
TWX: 910-379-6931 


Sales Offices & Representatives 

AZ Scottsdale 

DAR-C, (602) 948-2240 . 

CA Costa Mesa 

Relcom, (714) 549-3674 
Marina del Ray 
Relcom, (213) 822-1187 
CT North Haven 

Kitchen & Kutchin, Inc., (203) 239-0212 

FL Clearwater 

Brennan Associates, Inc., (813) 446-5006 
IL Chicago 

I.R.I., (312) 647-7755 

MA Lexington 

Kitchen & Kutchin, Inc., (617) 862-8230 

MN Minneapolis 

Jos Co/Melius, Inc., (612) 861-3343 

NJ Clifton 

Compar New York, (201) 546-3660 

NY Rochester 

Canavan-Scanlon Assoc., Inc., (716) 442- 
0720 

Syracuse 

Canavan-Scanlon Assoc., Inc., (315) 437- 
1271 
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Cermetek (cont) 


NM Albuquerque 

Tritronix/Albuqueraue. (505) 265-8400 
OH Cleveland 

Marlow Assoc., (216) 932-0900 
West Carrollton 
Marlow Assoc., (513) 866-4991 
PA King of Prussia 

Rivco, Inc., (215) 265-5211 
Pittsburgh 

Marlow Assoc., (412) 831-6113 

TX Austin 

The Cunningham Co., (512) 459-8947 

Dallas 

The Cunningham Co., (214) 233-4303 
Houston 

The Cunningham Company (713) 461-4197 

VA Arlington 

H. J. Heffernan Company, (703) 522-6666 

Wl Milwaukee 

I. R.I., (414) 259-0966 

Can Montreal, Quebec 

Consolidated Cybernetics Controls Ltd., 
(514) 934-0000 
Inti Palo Alto, California 

Western international Trade Corp., Tel: 
(415) 321-1240 


Cherry Semiconductor Corp. 


Cherry Semiconductor 
99 Bald Hill Road 
Cranston, Rhode Island 02920 
(401) 463-6000 
TWX: 710-381-1757 
Product information; 

Marketing & Sales Department .... (401) 463-6000 


Sales Offices & Representatives 


AL Huntsville 

20th Century Marketing, (205) 772-2194 
AZ Glendale 

O’Donnell Associates Southwest, 

(602) 938-3120 

Phoenix 

Toward Engineering Assoc., (602) 955-3193 

CA Palo Aito 

Abbott Engineering Co., (415) 968-2265 
San Diego 

The Rep Company, (714) 292-9001 

Torrance 

O'Donnell Associates Inc., (213) 328-9710 

CO Littleton 

The McCarthy Co., (303) 773-0643 
FL Fort Lauderdale 

CBC Electronics, Inc., (305) 484-7330 
IL Chicago 

M and S Sales, (312) 992-1053 
IN Fort Wayne 

Menze Sates, Inc., (219) 747-5616 
KS Shawnee Mission 

Florence and Meyer, Inc., (913) 722-5210 
W'ichitd 

Florence and Meyer, Inc., (316) 838-7226 
MA Westboro 

Technical Marketing Services, 

(61 7) 36G-S4G2 
Mi Ann Arbor 

0-M Sales, Inc., (313) 973-9450 
MN St. Paul 

Cahill Associates, (612) 646-7217 

MO Kirkwood 

norence and Meyer, Inc., (ai4) 822-2629 
NC Winston-Salem 

Powertronics, Inc., (919) 765-6539 

NJ Pitman 

Colrud Corporation, (609) 589-5866 
NY Hempstead 

Kahgan Sales Corp., (516) 538-2300 

Rochester 

Elcom Sales, Inc., (716) 385-1400 

OH Cincinnati 

mioVin Q71 OA'JA 


Inti England, Sandridge 

Cherry Electrical Prods, Ltd. 

Inti France, Sevres 

Tekelec Airtronic, Tel: (1) 626-02-35 
Inti Japan, Tokyo 

Nippon Imex., 03-321-4415 
Inti West Germany, Bayreuth 

Cherry Mikroschalter GMBH 


Consumer Microcircuits of 
America 


Consumer Microcircuits of America 
114 E. Simmons Street 
Galesburg, Illinois 61401 
(309) 342-5311 or (309) 342-8196 


Sales Offices & Representatives 


DC Washington, D.C. 

Dou Boyle, (703) 620-9598 
IL Chicago 

Bob Bode, (312) 774-1952 


Cybernetic Micro Systems 


Cybernetic Micro Systems 
2378-A Walsh Avenue 
Santa Clara, California 95050 
(408) 249-9255 


Data Device Corp. 


ILC Data Device Corp. 
Airport International Plaza 
Bohemia, New York 11716 
(516) 567-5600 
TWX: 510-228-7324 


Sales Offices & Representatives 


AL Huntsville 

REP Inc. (205) 881-9270 . 

AZ Tempe 

Trebly Assoc., (602) 967-2058 
CA North Hollywood 

ILC Data Device Corporation, 

(213) 982-6454 

Palo Alto 

Coherent Marketing Associates, 

(415) 327-2217 

CO Denver 

Trembly Assoc., (303) 759-1195 

GA Tucker 

REP Inc., (404) 938-4358 

IL Arlington Heights 

DYTEC/Central, Inc. '312' 394-3380 

KS Lenaza 

DYTEC/South Inc., (913) 888-0215 
MA Burlington 

Dynamic Sales ot New Engiana, 

(617) 272-5676 
MD Wheaton 

Data Sytems Marketing, (OSM), 

(401) 933-0900 
Ml Warren 

Luebbe Sales Company, (313) 574-2230 
MN Minneapolis 

Wendell, Lee & Assoc., (612) 831-5056 
MO . Hazelwood 

DYTEC/South, Inc., (314) 731-5400 
NC Raleigh 

REP Inc., (919) 851-3007 

NM Albuquerque 

Trembly Associates, (505) 266-8616 


OH Cincinnati 

Luebbe Sales Company, (513) 871-4211 

Cleveland 

Luebbe Sales Company, (216) 333-0425 

Columbus 

Luebbe Sales Co., (614) 475-5504 

Dayton 

Luebbe Sales Company, (513) 294-0426 

PA King of Prussia 

RIVCO. Inc., (215) 265-5211 
TN Jefferson City 

REP Inc., (615) 475-4105 
TX Richardson 

Lear Assoc., Inc., (214) 231-5388 
Houston 

Lear Assoc., Inc., (713) 686-1838 

WA Redmond 

DESCO, Northwest, (206) 883-6336 
Can Montreal, P.Q. 

Associated Test Equipment Ltd., 

(514) 481-7733 

Ottawa, Ontario 

Associated Test Equipment Ltd., 

(613) 728t3717 
Scarborough, Ontario 
Associated Test Equipment Ltd., 

(416) 497-2208 
Vancouver, B.C. 

Associated Test Equipment Ltd., 

(604) 734-2012 

Inti Australia, Brookvale, N.S.W. 

Allied Capacitors Pty. Ltd., 

Tel: 61-2-938-2135 
Inti Belgium, Bruxelles 

Techmation, Tel: 32-2-241.65.73 
Inti England, Cheshire 

Techmation, Tel; 44-61-485-2368 
Middx 

Techmation Ltd., Tel: 44-1958-3111 

Inti France 

Luynes 

Techmation, Tel; 33-91-24.01.19 

Paris 

Techmation, Tel: 33-1-200.11.05 

Toulouse 

Techmation, Tel: 33-61-80.86.94 
Inti India, Ahmedabad 

Industrial Electronic Instruments, 

Tel: (272) 79678 
Inti Israel, Ramat Hasharon 

R D T Electronics, Tel: 92-3-48.32.11 
Inti Italy, Roma 

Microelit s.r.l. Tel: 39-6-8123773 
Inti Japan, Tokyo 

NESCO, Tel: 81-3-287-1781 
NMB, Tel: 81-3-293-9251 
Inti Norway, Oslo 

Henaco A/S, Tel: 47-2-15.75.20 
Inti Sweden, Tyresco 

Hybridteknik A/B, 

Tel: 46-8-7126720/7126619 
Inti Switzerland 

Chiasso 

Microelit Italia, s.r.l., 

Tel; 39-2-479478/4227775 

Mutschellen 

Stolz AG, Tel: 41-57-54655 
Inti Taiwan, Taipei 

Tai i Trading Co., Tei. 3G-2-3936111 

Inti West Germany 

Berlin 

Ernt Fey, Tel: 49-30-852-1855 

Munchen 

Ernst Fey, Tel: 49-89-184041 

Kohfurth 

Ernst Fey, Tel: 49-40-5-23-29-30 
Inti Yugoslavia, Titova 

Eiectrotehna, Tel: (61) 32.02.41 


Data General 


Data Genera! Corporation 


TX Dallas Nyvom, Inc., (315) 437-8343 Westboro, Massachusetts 01587 

Ion Associates. Inc., (214) 357-9441 Great Neck*" (617) 366-8911 

WA Seattle Measurement Technology, |nc., (516) 482- TWX: 710-390-1217 

Jas. J. Backer Co., (206) 285-1300 3500, (212) 895-7177 Telex: 94-8460 
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Date) Systems 


Date! Systems 
1020 Turnpike Street 
Canton, Massachusetts 02021 
(617) 828-8000 
TWX: (710) 348-0135 
Telex: 92-4461 

Specilic product information: 

Eugene Murphy ext. 141 

Application engineering: 

Eugene Murphy 
Literature: 

Arlene Constantine 
Price and delivery; 

Mary Pimantel 
Follow up on order: 

Frank Myska 


Sales Offices & Representatives 


AL Huntsville 

International Scientific Instr., 

(205) 533-6880 

AZ Phoenix 

Cleveland Enterprises, (602) 944-4670 
CA Santa Ana 

Datel Systems, Inc., (213) 933-7256 
Sunnyvale 

Datel Systems, Inc., (408) 733-2424 

CO Denver 

Cleveland Enterprises of Colorado, 

(303) 751-3252 

CT Hamden 

JBL Associates, Inc., (203) 281-3161 
FL Pompano Beach 

Saber Associates, (305) 943-3076 

HI Honolulu 

Hawaii Data Systems, (808) 946-1533 
lA Cedar Rapids 

Technical Representatives, Inc., 

(319) 393-5510 . 

IL Chicago 

Carter Electronics, (312) 585-5485 
IN Indianapolis 

Carter Electronics, (317) 293-0696 

KS Lenexa 

Technical Representatives, Inc., 

(913) 888-0212 

MA Canton 

Datel Systems, Inc., (617) 828-8000 
MD Gaithersburg 

Datel Systems, Inc., (301) 840-9490 

Ml Troy 

George R. Peters Associates, 

(313) 362-1220 
MN Minneapolis 

Carter Electronics, (612) 559-1976 
MO Hazelwood 

Technical Representatives, Inc., 

(314) 731-5200 

NC Raleigh 

Saber Associates, (919) 834-3961 
NM Albuquerque 

Cleveland Enterprises, (505) 266-5594 
NY Great Neck 

SET Marketing, Inc., (516) 466-0550 
Liverpool 

R&D Associates, Inc., (315) 457-0100 

OH Cleveland 

Instrumentation Systems, (216) 561-6100 

Dayton 

Instrumentation Systems, (513) 294-2838 
PA Jenkintown 

Stein Instrumentation, (215) 885-2370 
Pittsburgh 

Instrumentation Systems, (412) 243-1282 

TX Dallas 

Datel Systems, Inc., (214) 241-0651 

Houston 

Datel Systems, Inc., (713) 932-1130 
WA Bellevue 

Tasco, Inc., (206) 543-1414 
Wl Milwaukee 

Carter Electronics, (414) 464-5555 
Can Ottawa, Ontario 

Multitek, Inc., (613) 825-4553 


Inti Australia 

Artarmon NSW 

Digital Elect Mktg. Pty. Ltd., Tel: 438-2444 
Malvern, Victoria 
Digital Elect. (Victoria) 

Inti Austria, Wien 

Bacher Elektronische Gerate GMBH, 

Tel: 83-63-96-0 
inti Belgium, Bruxelles 

Simac Electronics spri, Tel: 02-6724556 
Inti Denmark, Valby 

Paratron A/S, Tel: 01-74-44-66 
Inti Finland, Helsinki 

Havulinna OY, Tel: 90-755-4144 
Inti France, Paris 

Datel Systems, SARL, Tel: 620-06-74 
Inti Germany, Munchen 

Datalek Systems GMBH, Tel: 089-77-60-95 
Inti India, Bombay 

Kaytronics, Tel: 334450 
Smitronix Int’l, Tel: 536238 
Inti Jsrael, Tel Aviv 

”MTI Engineering Ltd., Tel: 244090 
Inti Italy, Milano 

Sirces, Tel: 747649-730932 
3G Electronics S.R.L., Tel: 544291 
Inti Japan 

Osaka 

Datel KK, Tel: 06-354-2025 
Shibuya-Ku, Tokyo 
Datel KK, Tel: 793-1031 
Intf' Netherlands, Veldhoven 

Simac Electronics b.v., Tel: 040-533725 
Inti New Zealand, Aukland 

David Reid Ltd., Tel: 492-189 
Inti Norway, Oslo 

Morgenstierne Co A/S 
Inti Portugal, Porto 

Commercial Laborun, Lda., Tel: 62925 
Inti South Africa, Johannesburg 

Peter Jones Elect. Equip., Tel: 22-3658 
Inti Spain 

Barcelona-9 

Aupoca Elec Y Sist, Tel: 257-48-98 

Madrid 

Aupoca Elec L Sist, Tel: 457-53-12 
Inti Sweden, Stockholm 

Martinson & Company AB, 

Tel: 08-63 11 05 
Inti Switzerland, Zurich 

Traco Electronics Co. Ltd., 

Tel: 01-201-0711 
Inti Taiwan, Taipei 

Multitech International Corp., 

Tel: 02-7681232 

Inti United Kingdom, Andover, Hants 

Datel UK Ltd., Tel: 0264-51055 


Distributors 


OK Tulsa 

Component Specialties, (918) 664-2820 

TX Austin 

Component Specialties, (512) 459-3308 

Dallas 

Component Specialties, (214) 357-6511 

Houston 

Componet Specialties, (713) 771-7237 
CAN Montreal, Quebec 

Multilek, Inc., (514) 481-1350 
Ottawa, Ontario 
Multilek, Inc., (613) 825-4553 
Toronto, Ontario 
Multilek, Inc., (416) 245-4622 


Delco Electronics 


Delco Electronics Division 
700 East Firmin Street 
Kokomo, Indiana 46901 
(317) 459-1271 
William J. Gressman 
Delco Electronics Division 
4600 Park Road 

Charlotte, North Carolina 28209 
(704) 527-4444 
Anthony E. Manes 


Dionics 


Dionics Inc. 

65 Rushmore Street 
Westbury, New York 
Tel: (516) 997-7474 
TWX: 510-222-0974 

AL Huntsville 

Murcota, (205) 539-8476 
AZ Scottsdale 

Verein Corporation, (602) 948-3571 
CA Escondido 

Interstate Marketing Associates, 

(714) 278-0870 
San Jose 

Advantage, (408) 253-7559 
Santa Ana 

Rical Associate, (714) 557-6543 

CT Hamden 

Impact Sales Co., Inc., (203) 281-1331 
FL Ft. Lauderdale 

CBC Electronics, (305) 484-7330 
HI Honolulu 

Aloha Associates, 941-2574 
IL Des Plaines 

Coombs Associates Inc., (312) 298-4830 

MA Newton 

Impact Sales Co., (617) 964-7740 
Ml Farmington Hills 

Lowell-Wendt Marketing Co., 

(313) 553-9800 
MO Maryland Heights 

KEBCO, (314) 576-4111 
NC Winston-Salem 

Murcota, (919) 722-9445 
OH Brecksville 

W.R.R. Associates, (216) 526-2023 
TX Richardson 

Hytech Inc., (214) 234-3375 
Wl Milwaukee 

Coombs Assoc., (414) 671-1945 
Inti Argentina, Buenos Aires 

Nuclex, Tel: 49-1735 
Inti Denmark, Horsholm 

Transcan, Tel: (02) 86-38-88 
Inti England, Hertforshire 

REL, Tel: (0462) 57181 
inti France, Levallois Perret 

Comsatec, Tel: 758-59-10 
Inti Hong Kong, Kowloon 

Corton Trading Company, Inc., 

Tel: 44-3058 
Inti India, Bombay 

Hindoo, Tel: 373544/373545 
Inti Israef, Tel Aviv 

Electronic Microsystems, Ltd., 

Tel: 03 412403/421722 
Inti Italy, Milano 

Skylab s.r.l., Tel: (12) 6883806 
Inti Japan, Tokyo 

Corton Trading Co., Inc., Tel: (03) 449-7141 
Inti Korea, Seoul 

Corton Trading Co., Tel: 22-8882 
Inti Sweden, Stockholm 

Combinent AB, Tel: 08/230760 

Inti Switzerland 

Contiflex, Tel: 01 910 81 81-83 
Inti Taiwan, Taipei 

Corton Trading Co., Tel: (02) 351330 
Inti West Germany, Munchen 

Contiflex AG, Tel: 26 60 1 7-17 


Electronic Arrays 


Electronic Arrays, Inc. 

550 E. Middlefield Road 
Mountain View, California 94043 
(415) 964-4321 
TWX: (910) 379-6985 

Specific product information: 

LSI Products Mike Cassidy 

Memory Products Maurice O’Shea 

Literature: 

Marketing Services 
Price and delivery: 

Local Field Sales Offices (preferred), or Cus- 
tomer Service 
Follow-up on order: 

Customer Service 
All Other information: 

Marketing Services 
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Electronic Arrays (cont) 


Sales Offices & Representatives 


AZ Phoenix 

Chaparral-Dorton, (602) 263-0414 
CA Costa Mesa 

Santana Sales, (714) 642-3282 

Goleta 

Thorson Company, (805) 964-8751 

Mountain View 

Caltron Components Corp., (415) 964-3244 
San Diego 

Cerco Sales Engineers, (714) 560-9143 

CO Aurora 

Delltron Co., Inc., (303) 750-0625 

Denver 

The Thorson Company, (303) 759-0809 

CT Greenwich 

Crane & Egbert Corp., (203) 622-9191 

Wallingford 

Corn-Sale, (203) 269-7964 
FL Ft. Lauderdale 

Electrocomp Associates, Inc.^ (305) 491- 
4141 

IL Glen Ellyn 

Regional Sales Office, (312) 858-8508 

Westchester 

Gassner & Clark Company, (312) 345-4245 
IN Ft. Wayne 

M. S. Sales, (219) 484-1904 

KS Overland Park 

Delltron Co., Inc., (913) 649-2078 
MA Carlisle 

Regional Sales Office, (617) 369-2982 

Waltham 

Corn-Sale, Inc., (617) 890-0011 
Ml Farmington Hills 

Lowell-Wendt Marketing Co., 

(313) 553-9800 
MN Minneapolis 

Marsh Sales, (612) 881-7511 
MO St. Louis 

Delltron Co., Inc., (314) 869-4779 
NH Londonberry, Manchester 

Corn-Sale, Inc., (603) 668-1440 
NY Buffalo 

Quality Component, Inc., (716) 839-4170 

Elmont 

Crane & Egbert Corp., (516) 488-2100 
Manlius 

Quality Component, Inc., (315) 682-8885 
OH Chagrin Falis 

Midwest Marketing .Associates, (216) 247- 
6655 

Dayton 

Midwest Marketing Associates, (513) 433- 
2511 

OR Beaverton 

N. R. Schultz Company, (503) 643-1644 

PA Bala Cynwyd 

Vantage Sales Co., (215) 667-0990 
TX Dallas 

J. Clay Co., (214) 350-1281 
Woodlands 

J. Clay Co., (713) 367-2292 

UT Salt Lake City 

Thorson Co., (801) 973-7969 

VA Reston 

Boyle Associates, (703) 620-9558 

WA Bellevue 

M R Schultz Co , (206) 454-0300 
Can Pt. Claire, Quebec 

Repco Engineering Co., (514) 694-1877 
Inti Australia, Prospect, S.A. 

A. J. Ferguson, Tel: 269-1244 
Inti Belgium, Bruxelles 

SpTi., T6 i^ C2 G43 33 CO 
Inti Denmark, Hoersholm 

C-88, Tel; 02-570888 

Inti Finland, Helsinki 

S.W. Instruments, Tel: 738265/713575 
Inti France, Paris 

Technology Resources S.A., Tel: 01 747 
4717 

Inti Germany, Munchen 

Electronic Array GmbH, Tel: 089/7353112 

Infl 

Famatra Benelux, Tel: 076-133457 
Inti Hong Kong, Kowloon 

S.S.I. Far East Limited. Tel; 3-672112-3. 
3-680411 


Inti Hungary, Budapest 

Hunicoop, Tel: 1 429779 

Inti India, Bombay 

Hinditron Services Pvt. Ltd., Tel: 36 5 3 44 
Inti Israel, Ramat-Gan 

Telsys, Ltd., Tel: 739865, 722362 

Inti Italy, Milano 

Comprel Elettronica, Tel: 2.6438519/763 

Inti Japan 

Osaka 

Rikel Corporation, Tel: 06 (374) 1771 

Tokyo 

Rikel Corporation, Tel: 03-591-5241 
Inti Korea, Seoul 

Caduceus, Ltd., Tel: 777-2325 
Inti Norway, Kjellergy 

Kjell Bakke, Tel: 02 711872 
Inti South and Central America, Mountain View, 

Caiifornia 

Intectra, Tel: (415) 967-8818, 967-8825 
Inti Spain, Madrid 

Belport Electronica, Tel: 01 262 88 37/8 
Inti Sweden, Vallingby 

Svensk Tele Industri, Tel: 08/89 04 35 
inti Switzerland, Zurich 

Dimos AG, Tel: 01-626 140 
Ellyptic AG. Tel; (01) 330589 

Inti Taiwan, Taipei 

Mardel Limited, Tel; 5943127-8 
inii Liniied Kingdom, Moiesey, Surrey 

. Analog Devices, Ltd., Tel: 01 941 0466 

Inti Yugoslavia, Maribor 

Ellyptic AG. Tel: (062) 31041 


Distributors 


AZ Phoenix 

Weatherford Company, (602) 272-7144 

CA Anaheim 

Weatherford Company, (714) 634-9600 

Glendale 

Weatherford Company, (213) 849-3451 

Palo Alto 

Weatherford Company, (415) 493-5373 

Pomona 

Weatherford Company, (213) 966-8461 

Santa Ana 

Intermark Electronics, (714) 540-1322 
San Diego 

Intermark Electronics, (714) 453-9005 
Weatherford Company, (714) 278-7400 

CO Englewood 

Weatherford Company, (303) 761-5432 

FL Pompano Beach 

Zeus Components, Inc., (800) 327-1110 

IL Rosemont 

Advent Electronics, Inc., (312) 297-6200 

IN Indianapolis 

Advent Electronics, Inc., (317) 297-4910 
lA Cedar Rapids 

Advent Electronics, Inc., (319) 363-0221 

MA Burlington 

Zeus C^omponents, Inc., (617) 273-0750 
MD Savage 

Pyttronics Industries, Inc., (301) 792-0780 

Ml Farmington 

Advent Electronics, Inc., (313) 769-3650 
MN Minneapolis 

Diplomat Electrocom, (612) 788-3601 

NY Elmsford 

Zeus Components, Inc., (914) 592-4120 

Melville 

Zeus Components, Inc., (516) 752-9551 
OH Centerville 

Industrial Products Distributing Co., 

(513) 435-2086 

PA Montgomery 

Pyttronics Industries, Inc., (215) 242-6700 

TX Dallas 

Quality Components, Inc., (214) 387-4949 

Houston 

Quality Components, Inc., (713) 772-7100 
UT Sait Lake City 

Bell Industries, (801) 972-6969 

WA Seattle 

Weatherford Company, (206) 243-6340 


EMM/Semi 


EMM/Semi 

3883 North 28th Avenue 
Phoenix, Arizona 85017 
(602) 263-0202 
TWX: (910) 951-1383 


Sales Offices & Representatives 


AL Huntsville 

Gentry Associates, (205) 534-9771 
CA Burlingame 

EMM/SEMI, (415) 692-4250 
El Segundo 
Varigon, (213) 322-1120 
San Diego 

Varigon Assoc., (714) 299-5413 

FL Orlando 

Gentry Assoc., (305) 894-4401 

GA Atlanta 

Gentry Assoc., (404) 455-1206 
IL Westchester 

Gassner & Clark Co., (312) 345-4245 
MA Burlington 

Tricorn Associates, (617) 272-8163 
MN Bloomington 

'Electronic Sales Agency, Inc,, 

NC Burlington 

Gentry Assoc, (919) 227-3639 
NJ Cherry Hill 

Trinkle Sales, Inc., (609) 795-4200 

NY Great Neck 

Trionic Associates Inc., (516) 466-2300 

Melville 

EMM/Semi, (516) 423-5800 
OH Columbus 

T. Mulligan & Assoc., (614) 457-2242 
OR Portland 

The Thorson Co.. (503) 620-5800 

TX Dallas 

Young Sales, (214) 341-2900 

El Paso 

Young Sales, (915) 584-5842 

WA Bellevue 

Thorson Company, (206) 455-9180 
Can Ottawa, Ontario 

Cantec Representatives, (613) 225-0363 
Pbinte Claire, Quebec 
Cantec Representatives, (514) 694-4049 
Rexdale, Ontario 

Cantec Representativs, (416) 675-2460 


Distributors 


AZ Phoenix 

Sterling Electronics, (602) 258-4531 
GA Gardena 

Bell Industries. (213) 515-1800 

San Diego 

Sterling Electronics, (714) 565-2441 

Santa Ana 

Emitter Electronics, (714) 567-7131 

Santa Clara 

Sterling Electronics, (408) 935-7411 

Sun Valley 

Sietiing Eiecirunics, (213) 767-7001 

Sunnyvale 

Bell Industries, (408) 734-8570 
CO Wheatridge 

Bell Industries. (303) 424-1985 

CT Hamden 

Aiiuw Eieciiunics, (203; Z4B-i)8U1 
FL Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 
GA Doraville 

Arrow Electronics, (404) 455-4054 
IL Schaumburg 

Arrow Electronics, (312) 893-9420 
LA Metairie 

Sterling Electronics, (504) 887-7610 

MA Watertown 

Woburn 

Arrow Electronics, (617) 933-8130 
MD Baltimore 

Arrow Electronics, (301) 247-5200 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


EMM/Semi (cont) 


! Ml Ann Arbor 

Arrow Electronics, (313) 971-8220 

MN Bloomington 

Arrow Electronics. (612) 887-6400 
NC Kemersville 

Arrow Electronics, (919) 996-2039 
NH Manchester 

Arrow Electronics, (603) 668-6968 
NJ Morristown 

Arrow Electronics, (609) 235-1900 
Perth Amboy 

Sterling Electronics, (201) 442-8000 

Saddlebrook 

Arrow Electrortics, (201) 797-5800 
NM Albuquerque 

Bell Industries, (505) 292-2700 
Sterling Electronics, (505) 345-6601 
NY Farmingdale 

Arrow Electronics, (516) 694-6800 
OH Cleveland 

Arrow Electronics, (216) 464-2000 
Kettering 

Arrow Electronics, (513) 253-9176 

TX Austin 

Sterling Electronics, (512) 836-1341 

Dallas 

Sterling Electronics, (214) 357-9131 

Houston 

Sterling Electronics, (713) 627-9800 
UT Salt Lake City 

Bell Industries, (801) 972-6969 
VA Richmond 

Sterling Electronics, (804) 226-2190 
WA Bellevue 

Bell Industries, (206) 747-1515 
Seattle 

Sterling Electronics, (206) 762-9100 

Wl Oak Creek 

Arrow Electronics. (414) 764-6600 
Can Downsview, Ontario 

Zentronics, (416) 635-2822 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Montreal, Quebec 

Zentronics, (514) 735-5361 
Ottawa, Ontario 
Zentronics, (613) 238-6411 

Resdale, Ontario 

Future Electronics, (416) 675-7820 

Inti Australia, Strathfield 

Amprec Engrg. Co., Tel: 02-818-1166 
Inti Denmark, Copenhagen 

E. V. Johanssen Elektronik A-S, 

Tel; (451) 83-9022 
Inti England, Thames 

Memec Ltd., Tel: Thame 084421-3149 
Inti France, Antony 

Aimex S.A., Tel: 666 21 12 
Inti Germany, Munchen 

Dema Electronische, Tel; 089-288018 
Inti Italy, Milano 

Eltronic S.R.L., Tel: 313364 
Inti Japan, Tokyo 

Nissho Electronics Corp., Tel; (03) 544-8311 
Inti Netherlands, Breda 

Famatra Benelux, Tel: 076/133457 
Inti Norway, Oslo 

Henaco A/S, Tel: (02) 157550 
Inti Sweden, Sundbyberg 

AB Electroflex, Tel; Stockholm (8) 289290 
Inti Switzerland, Zurich 

Rotronic AG, Tel: (01) 523211 


Essex International 


Essex International, Inc. 

301 Alpha Drive 
Pittsburgh, Pennsylvania 15328 
(412) 782-0200 
(412) 963-7203 


Exar 


Exar Integrated Systems 
750 Palomar Avenue . 

Sunnyvale, California 94086 
(408) 732-7290 
TWX: 910-339-9233 

Specific product information: 

Earl Kiyan 

Application engineering: 

Joel Silverman, Perry Mostaan 
Literature: 

Sharon Hites, Debbie Spotts 
Price and delivery: 

Sharon Hites, Debbie Spotts 
Follow-up an order: 

Sharon yites, Debbie Spotts 
All other information: 

Sharon Hites, Debbie Spotts 


Sales Offices & Representatives 


AL Huntsville 

Rep Inc., (205) 881-9270 
AZ Scottsdale 

Summit Sales, (602) 994-4587 
CA Culver City , 

DeAngelo Rothman & Co., (213) 398-6239 
San Diego 

DeAngelo Rothman & Co., (714) 560-5707 

Sunnyvale 

Trident Associates, (408) 734-5900 

CO Denver 

Component Sales Inc., (303) 759-1666 
CT Ridgefield 

Phoenix Sales, (203) 438-9644 
FL Casselberry 

EIR Incorporate, (305) 830-9600 
■GA Tucker 

Rep Inc., (404) 938-4358 
IL Des Plaines 

Janus, (312) 298-9330 
10 Cedar Rapids 

Bytronix Inc., (309) 377-8275 
MA Burlington 

Contact Sales Inc., (617) 273-1520 
MD Baltimore 

Component Sales Inc., (301) 484-3647 
MN Minneapolis 

Electronic Innovators, (612) 884-7471 
MO Bridgeton 

Dytronix Inc., (314) 731-5799 
Independence 
Dytronix, (816) 373-6600 
NC Raleigh 

Component Sales, (919) 782-8433 

NM Albuquerque 

Tri-Tronix, (505) 265-8409 

NY Buffalo 

Quality Components Inc., (716) 839-2044 

Manlius 

Quality Components Inc., (315) 682-8885 

Plainview 

ERA Inc., (516) 822-9890 
OH Columbus 

McFadden Sales, (614) 459-1280 

OK Tulsa 

Technical Marketing Inc., (918) 622-5984 
PA Huntington Valley 

Dick Knowles Assoc., (215) 947-5641 
TN Jefferson City 

Rep Inc., (615) 475-4105 
TX Dallas 

Technical Marketing Inc., (214) 387-3601 

Houston 

Technical Marketing Inc., (713) 777-9228 
UT Salt Lake City 

SK Component Sales, (801) 484-4222 

WA Bellevue 

SDR2 Products & Sales, (206) 747-9424 
Can Mississauga, Ontario 

RFQ Limited, (416) 626-1445 
Montreal, Quebec 
RFQ Limited, (514) 694-5724 
Inti Argentina, Pisos 

Rayo Electronica ARL, Tel: 37 98 90 
Inti Australia, Prospect 

A. J. Ferguson (Adelaide) Pty. Ltd., 

Tel: 26 91 244 

inti Denmark, Copenhagen 

Mer-el A/S Tel; (01) 20 7444 44 


Inti Finland, Helsinki 

SW Instruments, Tel: 73 82 65/ 76 24 86 
Inti France, Sevres 

Tekelec/Airtronic, Tel: (1) 027 75 35 
Inti Germany, Korshenbroich 
R Ohm Electronics GmbH, 

Tel; (02161) 29 805 
Inti Greece, Nikaia 

General Electronics Ltd., Tel: 49 13 595 
Inti Hong Kong, Kowloon 

R. Ohm Electronics (H.K.) Co. Ltd., 

Tel: 3-688841/2-672307 
Inti India, Bombay 

Zenith Electronics, Tel: 38 42 14 
Inti Israel, Bnei-Brak 

CVS Technologies, 1974 Ltd. 

Tel: 25 55 06/ 25 92 41 

Inti Italy, Milano 

I.S.A.B. Spa, Tel; (02) 68 86 306/ 68 86 315 
Inti Japan, Yokohama 

Panetron Div., Tokyo Electron Labs Inc., 
Tel: (045) 47 1 8 811 
Inti Netherlands, Zoetermeer 

Tekelic/Airtronic V.B., Tel: 079-310100 
Inti New Zealand 

Professional Electronics Ltd., Tel: 46 94 50 
Inti Norway, Oslo 

Hefro Teknisk A/S, Tel: 38 02 86 

Inti South Africa, Randburg 

South Continental Devices (Pty) Ltd., 

Tel: 48 05 15 
Inti Spain, Madrid 

Elico Fastronix S A, Tel: 415 66 54 
Inti Sweden, Upplands Vasby 

Johan Lagercrantz KB, Tel: (0760) 86 120 
Inti Switzerland, Zurich 

Amera Electronics AG Tel; (01) 57 11 12 
Inti United Kingdom, Thame, Oxon 

Memec Ltd., Tel: (084 421) 3146 
Inti Latin America 

Mountain View, California 

Intectra., Tel: (415) 96 78 818 


Distributors 


AZ Phoenix 

Choyce Electronic Distr., (602) 997-6194 
CA Chatsworth 

Jaco, (213) 998-2200 
Culver City 
Nesco, (213) 391-6294 
San Diego 

Intermark Electronics, (714) 279-5200 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale 

Intermark Electronics, (408) 738-1111 
Western Microtechnology, (408) 737-1660 
CO Wheatridge 

Century Electronics, (303) 424-1985 
IL Clearwater 

Diplomat Southland, (813) 443-4514 
lA Cedar Rapids 

Iowa Technical Supply, (319) 377-5795 
IL Westmont 

R. M. Bodelle Co. Inc., (312) 323-9670 

IN Anderson 

Graham Electronics, (317) 644-3381 

Fort Wayne 

Graham Electronics, (219) 423.-3422 

Indianapolis 

Graham Electronics, (317) 634-8202 

Lafayette 

Graham Electronics, (317) 742-4006 

Muncie 

Graham Electronics, (317) 288-8837 
KS Wichita 

Radio Supply, (316) 267-5216 

MA Dedham 

Gerber Electronics, (617) 329-2400 

MD Gaithersburg 

Pioneer, (301) 948-0710 

Ml Ann Arbor 

Wedermeyer Electronics, (313) 665-8611 

Livonia 

Camelot, (314) 591-0055 
MN Minneapolis 

Cassidy Electronics, (612) 835-7746 

MO St. Louis 

Olive Industrial Elect., (314) 426-4500 

MT Belgrade 

Flamand Elect. Supply, (406) 388-6606 
1 
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Exar (cont) 

NH Londonderry 

Yankee Elect., (603) 625-9746 
NM Albuquerque 

Century Electronics, (505) 292-2700 
NY Hauppauge 

Components Plus, (516) 231-9200 
Jaco, (516) 273-5500 
OH Cincinnati 

Graham Electronics, (513) 772-1661 
OK Tulsa 

Component Specialties Inc., (918) 664-282C 
Radio, Inc., (918) 587-9123 

OR Portland 

Radar, (503) 233-3691 

PA Erie 

Advacom, (814) 455-8110 

Horsham 

Pioneer, (215) 674-4000 

TX Austin 

Component Specialties Inc., (512)459-33071 
Dallas k 

Component Specialties Inc., (214) 357-6511 1 

Houston 

Component Specialties Inc., (714)771-7237 
UT Salt Lake City 

Century Electronics Div. of Bell Inc., 

(801) 972-6969 
WA Seattle 

Radar, (206) 282-2511 
Sterling biectronlcs, (206) 762-9100 
Wl Mequin 

Taylor Electric Co., (414) 241-4321 
Can Calgary, Alberta 

PAAR Ind. Electronics Ltd. (403) 287-2840 

Edmonton, Alberta 

PAAR, (403) 436-4445 

Lethbridge, Alberta 

PAAR, (403) 327-1933 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
iC MASTER DISTRIBUTOR 


Vancouver, B.C. 

RAE Industrial Electronics, (604) 687-2621 
Winnepeg, Manitoba 
W E S Ltd., (204) 632-1260 


GERMANY, MUNCHEN 
Astronic GmbH 
Tel: 089-3040 11 
IC MASTER DISTRIBUTOR 


Fairchild 


Fairchild Camera and Instrument Corp. 
Semiconductor Groups 
464 Ellis Street 

Mountain View, California 94042 
(415) 962-5011 
T*VX:(31 0)373-6345 

Specific product information; 

Local field sales office or franchised distributor, 
or contact the specific product marketing depart- 
ment at 464 Ellis Street, Mountain View, CA 
Reque.st through main .awitohhoard: r415' 962- 
5011: 

LSI Products.... 

Microprocessors (MOS, Bipolar, ECL) 

Memories (Bipolar, MOS, CCD) 

LSI Logic (ECL, MOS, CCD) 

Analog (CCD) 

IC Components 

Digital SSI & MSI (TTL & CMOS) 

Linear 

Interface 

Mv/hrirl 

Discrete 

Diode 

Transistor — Power & Small Signal 
OPTO 



Fairchild (cont) 

Wl Milwaukee 

Marsh Electronics, Inc., (414) 475-6000 

New Berlin 

Hamilton/Avnet Electronics, (414)784-4510 
Can Calgary, Alberta 

Cam Gard Supply, Ltd., (403) 287-0520 

Edmonton, Alberta 

Cam Card Supply, Ltd., (403) 426-1805 

Red Deer, Alberta 

Cam Gard Supply, Ltd., (403) 346-2088 

Kamloops, British Columbia 

Cam Gard Supply. Ltd., (604) 372-3338 

Vancouver, British Columbia 

R.A.E. Industrial Electronics, Ltd., (604) 

687-2621 

Winnepeg, Manitoba 

Cam Gard Supply, Ltd., (204) 786-8401 

Fredericton, New Brunswick 

Cam Gard Supply, Ltd., (506) 455-8891 

Moncton, New Brunswick 

Cam Gard Supply Ltd., (506) 855-2200 

Halifax, Nova Scotia 

Cam Gard Supply, Ltd., (902) 454-8581 

Downsview, Ontario 

Semad Electronics, Ltd., (416) 635-9880 
Mississauga, Ontario 
Hamilton/Avnet International (Canada) 
Ltd., (416) 677-7432 
AHawA Ontsrio 

Future Electronics Corporation, (613) 232- 
7757 

Hamilton/Avnet International (Canada) 
Ltd., (613) 226-1700 

Semad Electronics, Ltd., (613) 722-6571 

Rexdale, Ontario 

Future Electronics Corporation, (416) 677- 
7820 

Willowdale, Ontario 

Electro Sonic Industrial Sales (Toronto) 
Ltd., (416) 494-1666 

Dorval, Quebec 

Semad Electronics, Ltd., (514) 636-4614 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
IC MASTER DISTRIBUTOR 


Saint Laurent, Quebec 

Hamilton/Avnet International (Canada) 

Ltd., (514) 331-6443 

Regina, Saskatchewan 

Cam Gard Supply, Ltd., (306) 525-1317 

Saskatoon, Saskatchewan 

Cam Gard Supply, Ltd., (306) 652-6424 


GERMANY, MUNCHEN 
Electronic 2000 
Vertriebs GmbH 
Tel: 089 4340 61 
IC MASTER DISTRIBUTOR 


Ferranti Electric 


Ferranti Electric 
East Bethpage Rd., 
Plainview, New York 11603 
(516) 293-8383 
TWX: (510) 224-6483 

Specific product information: 

Ken Kushman 
Application engineering: 

Ken Kushman 
Literature: 

Diane MacKenzie 
Price and delivery; 

Ken Kushman 
Foliow-up an order: 

Diane MacKenzie 
All other information; 

Ken Kushman 


Sales Offices & Representatives 


FL Orlando 

Publicover Associates, (305) 898-9361 

IL Morton Grove 

T Squared Associates, (312) 965-1515 
Ml Grand Rapids 

R. P. Urban Assoc., (616) 245-6511 
NJ Fairfield 

Bruridtta Sales, (201) 227-2522 
NY Huntington 

Brunette Sales, (516) 549-3286 
Inti United Kingdom, Chadderton, Oldham 

Ferranti, Ltd., Tel: 061-624 0515 
Inti West Germany, Munchen 

Ferranti GmbH, Tel: (089) 293-871 


GERMANY, MUNCHEN 
Astronic GmbH 
Tel: 089-3040 11 
IC MASTER DISTRIBUTOR 


Fujitsu 


Fujitsu America, Inc. 

1208A East Arques Avenue 
Sunnyvale, California 94086 
(408) 739-3200 
TWX: 910-338-0047 

Specific product information: 

Ron Gorshe 

Application engineering: 

Ron Gorshe 
Literature: 

Sam Lancaster 
Price and delivery: 

Nan Gonzales-Ketchum, Jan Tomisaka 
Follow-up an order: 

Nan Gonzales-Ketchum, Jan Tomisaka 
Distribution: 

Dan Buist, San Lancaster 


Sales Offices & Representatives 


AL Huntsville 

Hughes Associates, Inc., (205) 533-9108 

AZ Phoenix 

Fujitsu America, Inc., (602) 994-9179 

Scottsdale 

DAR-C Inc., (602) 948-2240 

CA Los Alamitos 

Reed Electronic Marketing, (714) 821-9600 

Del Mar 

Reed Electronic Marketing, (714) 452-1456 

Mt. View 

Straube Associates, (415) 969-6060 
CO Westminster 

Straube Associates, (303) 426-0890 
CT North Haven 

Comp Rep Associates, (203) 239-9762 
FL Maiiiand 

Lawrence Associates, Inc., (305) 647-1118 

Clearwater 

Lawrence Associates, Inc., (813) 443-2698 
IL Rolling Meadows 

Sieger Associates, (312) 991-6161 

Roselle 

Fujitsu America, Inc., (312) 529-7220 

MD Baltimore 

Component Sales Inc., (301) 484-3647 

HA NAAHhnm Moinhfc 

Comp Rep Associates, (617) 444-2484 
MN Minneapolis 

Electromec Sales Inc., (612) 835-2177 
MO St. Louis 

Engineering Services Company. 

(314) 997-1515 
Independence 

Engineering Services Company, 

(816) 254-3600 

NM Albuquerque 

CfroiiKc Af'orhr.Jot/he /CiCV occ -r-rcn 

NY Jamaica 

SJ Sales. (212) 291-3232 

NC Raleigh 

Component Sales Inc., (919) 782-8433 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


EMM/Semi (cont) 


Ml Ann Arbor 

Arrow Electronics, (313) 971-8220 

MN Bloomington 

Arrow Electronics, (612) 887-6400 
NC Kernersville 

Arrow Electronics, (919) 996-2039 
NH Manchester 

Arrow Electronics, (603) 668-6968 
NJ Morristown 

Arrow Electronics, (609) 235-1900 
Perth Amboy 

Sterling Electronics, (201) 442-8000 

Saddlebrook 

Arrow Electron-ics, (201) 797-5800 
NM Albuquerque 

Bell Industries, (505) 292-2700 
Sterling Electronics, (505) 345-6601 
NY Farmingdale 

Arrow Electronics, (516) 694-6800 
OH Cleveland 

Arrow Electronics, (216) 464-2000 
Kettering 

Arrow Electronics, (513) 253-9176 

TX Austin 

Sterling Electronics, (512) 836-1341 

Dallas 

Sterling Electronics, (214) 357-9131 

Houston 

Sterling Electronics, (713) 627-9800 
UT Salt Lake City 

Bell Industries, (801) 972-6969 
VA Richmond 

Sterling Electronics, (804) 226-2190 
WA Bellevue 

Bell Industries, (206) 747-1515 
Seattle 

Sterling Electronics, (206) 762-9100 

Wl Oak Creek 

Arrow Electronics, (414) 764-6600 
Can Downsview, Ontario 

Zentronics, (416) 635-2822 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Montreal, Quebec 

Zentronics, (514) 735-5361 
Ottawa, Ontario 
Zentronics, (613) 238-6411 

Resdale, Ontario 

Future Electronics. (416) 675-7820 
inti Australia, Strathfield 

Amprec Engrg. Co., Tel: 02-818-1166 
Inti Denmark, Copenhagen 

E. V. Johanssen Elektronik A-S, 

Tel: (451) 83-9022 
Inti England, Thames 

Memec Ltd., Tel: Thame 084421-3149 
Inti France, Antony 

Aimex S.A., Tel: 666 21 12 
Inti Germany, Munchen 

Dema Electronische, Tel: 089-288018 
Inti Italy, Milano 

Eltronic S.R.L., Tel: 313364 
Inti Japan, Tokyo 

Nissho Electronics Corp., Tel: (03) 544-831 1 
Inti Netherlands, Breda 

Famatra Benelux, Tel: 076/133457 
Inti Norway, Oslo 

Henaco A/S, Tel: (02) 157550 
Inti Sweden, Sundbyberg 

AB Electroflex, Tel: Stockholm (8) 289290 
Inti Switzerland, Zurich 

Rotronic AG, Tel: (01) 523211 


Essex International 


Essex International, Inc. 

301 Alpha Drive 
Pittsburgh, Pennsylvania 15328 
(412) 782-0200 
(412) 963-7203 


Exar 


Exar Integrated Systems 
750 Palomar Avenue . 

Sunnyvale, California 94086 
(408) 732-7290 
TWX: 910-339-9233 

Specific product information: 

Earl Kiyan 

Application engineering: 

Joel Silverman, Perry Mostaan 

Literature: 

Sharon Hites, Debbie Spotts 
Price and delivery: 

Sharon Hites, Debbie Spotts 
Follow-up an order: 

Sharon yites, Debbie Spotts 
All Other information: 

Sharon Hites, Debbie Spotts 


Sates Offices & Representatives 


AL Huntsville 

Rep Inc., (205) 881-9270 
AZ Scottsdale 

Summit Sales, (602) 994-4587 
CA Culver City , 

DeAngelo Rothman & Co., (213) 398-6239 
San Diego 

DeAngelo Rothman & Co., (714) 560-5707 

Sunnyvale 

Trident Associates, (408) 734-5900 

CO Denver 

Component Sales Inc., (303) 759-1666 

CT Ridgefield 

Phoenix Sales, (203) 438-9644 
FL Casselberry 

EIR Incorporate, (305) 830-9600 
■ GA Tucker 

Rep Inc., (404) 938-4358 
IL Des Plaines 

Janus, (312) 298-9330 
10 Cedar Rapids 

Bytronix Inc., (309) 377-8275 
MA Burlington 

Contact Sales Inc., (617) 273-1520 
MD Baltimore 

Component Sales Inc., (301) 484-3647 
MN Minneapolis 

Electronic Innovators, (612) 884-7471 
MO Bridgeton 

Dytronix Inc., (314) 731-5799 
Independence 
Dytronix, (816) 373-6600 
NC Raleigh 

Component Sales, (919) 782-8433 

NM Albuquerque 

Tri-Tronix, (505) 265-8409 

NY Buffalo 

Quality Components Inc., (716) 839-2044 

Manlius 

Quality Components Inc., (315) 682-8885 

Plainview 

ERA Inc., (516) 822-9890 
OH Columbus 

McFadden Sales, (614) 459-1280 

OK Tulsa 

Technical Marketing Inc., (918) 622-5984 
PA Huntington Valley 

Dick Knowles Assoc., (215) 947-5641 
TN Jefferson City 

Rep Inc., (615) 475-4105 
TX Dallas 

Technical Marketing Inc., (214) 387-3601 

Houston 

Technical Marketing |nc., (713) 777-9228 
UT Salt Lake City 

SK Component Sales, (801) 484-4222 

WA Bellevue 

SDR 2 Products & Sales, (206) 747-9424 
Can Mississauga, Ontario 

RFQ Limited, (416) 626-1445 
Montreal, Quebec 
RFQ Limited, (514) 694-5724 
Inti Argentina, Pisos 

Rayo Electronics ARL, Tel: 37 98 90 
Inti Australia, Prospect 

A. J. Ferguson (Adelaide) Pty. Ltd., 

Tel: 26 91 244 

Inti Denmark, Copenhagen 

Mer-el A/S Tel: (01) 20 7444 44 


Inti Finland, Helsinki 

SW Instruments, Tel: 73 82 65/ 76 24 86 
Inti France, Sevres 

Tekelec/Airtronic, Tel: ( 1 ) 027 75 35 
Inti Germany, Korshenbroich 

R Ohm Electronics GmbH, 

Tel: (02161) 29 805 
Inti Greece, Nikaia 

General Electronics Ltd., Tel: 49 13 595 
Inti Hong Kong, Kowloon 

R. Ohm Electronics (H.K.) Co. Ltd., 

Tel: 3-688841/2-672307 
Inti India, Bombay 

Zenith Electronics, Tel: 38 42 14 
Inti Israel, Bnei-Brak 

CVS Technologies, 1974 Ltd. 

Tel: 25 55 06/ 25 92 41 
Inti Italy, Milano 

I.S.A.B. Spa, Tel: (02) 68 86 306/ 68 86 315 
Inti Japan, Yokohama 

Panetron Div., Tokyo Electron Labs Inc., 
Tel: (045) 47 18 811 
Inti Netherlands, Zoetermeer 

Tekelic/Airtronic V.B., Tel: 079-310100 
Inti New Zealand 

Professional Electronics Ltd., Tel: 46 94 50 
Inti Norway, Oslo 

Hefro Teknisk A/S, Tel: 38 02 86 
inti South Africa, Randburg 

South Continental Devices (Pty) Ltd., 

Tel: 48 05 15 
Inti Spain, Madrid 

Elico Fastronix S A, Tel: 415 66 54 
Inti Sweden, Upplands Vasby 

Johan Lagercrantz KB, Tel: (0760) 86 120 
Inti Switzerland, Zurich 

Amera Electronics AG Tel: (01) 57 11 12 
inti United Kingdom, Thame, Oxon 

Memec Ltd., Tel: (084 421) 3146 
Inti Latin America 

Mountain View, California 
Intectra., Tel: (415) 96 78 818 


Distributors 


AZ Phoenix 

Choyce Electronic Distr., (602) 997-6194 
CA Chatsworth 

Jaco, (213) 998-2200 
Culver City 
Nesco, (213) 391-6294 
San Diego 

Intermark Electronics, (714) 279-5200 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale. 

Intermark Electronics, (408) 738-1111 
Western Microtechnology, (408) 737-1660 
CO Wheatridge 

Century Electronics, (303) 424-1985 
IL Clearwater 

Diplomat Southland, (813) 443-4514 
lA Cedar Rapids 

Iowa Technical Supply, (319) 377-5795 
IL Westmont 

R. M. Bodelle Co. Inc., <312) 323-9670 

IN Anderson 

Graham Electronics, (317) 644-3381 

Fort Wayne 

Graham Electronics, (219) 423-3422 

Indianapolis 

Graham Electronics, (317) 634-8202 

Lafayette 

Graham Electronics, (317) 742-4006 
Muncie 

Graham Electronics, (317) 288-8837 
KS Wichita 

Radio Supply, (316) 267-5216 

MA Dedham 

Gerber Electronics, (617) 329-2400 

MD Gaithersburg 

Pioneer, (301) 948-0710 

Ml Ann Arbor 

Wedermeyer Electronics, (313) 665-8611 

Livonia 

Camelot, (314) 591-0055 
MN Minneapolis 

Cassidy Electronics, (612) 835-7746 

MO St. Louis 

Olive Industrial Elect., (314) 426-4500 

MT Belgrade 

Flamand Elect. Supply, (406) 388-6606 

p 
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Exar (cont) 

NH Londonderry 

Yankee Elect., (603) 625-9746 
NM Albuquerque 

Century Electronics, (505) 292-2700 
NY Hauppauge 

Components Plus, (516) 231-9200 
Jaco, (516) 273-5500 
OH Cincinnati 

Graham Electronics, (513) 772-1661 
OK Tulsa 

Component Specialties Inc., (918) 664-2820 
Radio, Inc., (918) 587-9123 

OR Portland 

Radar, (503) 233-3691 

PA Erie 

Advacom, (814) 455-8110 

Horsham 

Pioneer, (215) 674-4000 

TX Austin 

Component Specialties Inc., (512) 459-3307 

Dallas 

Component Specialties Inc., (214) 357-6511 

Houston 

Component Specialties Inc., (714)771-7237 
UT Salt Lake City 

Century Electronics Div. of Bell Inc., 

(801) 972-6969 
WA Seattle 

Radar, (206) 282-251 1 
Sterling Electronics, (206) 762-9100 
Wl Mequin 

Taylor Electric Co., (414) 241-4321 
Can Calgary, Alberta 

PAAR Ind. Electronics Ltd, (403) 287-2840 

Edmonton, Alberta 

PAAR, (403) 436-4445 

Lethbridge, Alberta 

PAAR, (403) 327-1933 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Vancouver, B.C. 

RAE Industrial Electronics, (604) 687-2621 

Winnepeg, Manitoba 
WES Ltd., (204) 632-1260 


GERMANY, MUNCHEN 
Astronic GmbH 
Tel: 089-3040 11 
1C MASTER DISTRIBUTOR 


Fairchild 


Fairchild Camera and Instrument Corp. 
Semiconductor Groups 
464 Ellis Street 

Mountain Vie\w, California 94042 
(415) 962-5011 
TirVXi(51 0)37S-C34G 

Specific product information; 

Local field sales office or franchised distributor, 
or contact the specific product marketing depart- 
ment at 464 Ellis Street, Mountain View, CA 
Reouest throuah main swifnhhoarri: (415) 962- 
5011: 

LSI Products.... 

Microprocessors (MOS, Bipolar, ECL) 

Memories (Bipolar, MOS, CCD) 

LSI Logic (ECL, MOS, CCD) 

Analog (CCD) 

1C Components 

Digital SSI & MSI (TTL & CMOS) 

Linear 

Interface 

MvhriH 

Discrete 

Diode 

Transistor — Power & Small Signal 
OPTO 


Application engineering: 

See Product Information 
Literature: 

Local field office, representative or franchised 
distributor. 

Price and delivery: 

Local field sales office or franchised distributor. 
Place an order: 

Local field sales office or franchised distributor. 

Follow-up an order: 

Cusiomer Service Center, 40 i Eiiis Sireet, Moun- 
tain View, CA 94042, (415) 962-4486 
All other information: 

Fairchild Information Line, (415) 962-4401 


Sales Offices & Representatives 


AL Huntsville 

Cartwright & Bean, Inc., (205) ‘533-3509 
Field Sales Office, (205) 837-8960 

AZ Phoenix 

Field Sales Office, (602) 264-4948 
CA El Segundo 

Celtec Co., (213) 644-9712 

Los Angeles 

Field Sales Office, (213) 990-9600 

San Diego 

Celtec Company, (714) 279-7961 
Intermark Electronics Inc., (714) 279-5200 

Santa Ana 

Field Sales Office, (714) 568-1881 
Intermark Electronics Inc., (714) 540-1322 

Santa Clara 

Field Sales Office, (408) 244-1400 
Magna Sales, Inc., (408) 985-1750 

CO Littleton 

Simpson Associates, Inc., (303) 794-8381 

CT Ridgefield 

Phoenix Sales Company, (203) 438-9644 
FL Altamonte Springs 

Lectromech, Inc., (305) 831-1577 
Field Sales Office, (305) 834-7000 

Clearwater 

Lectromech, inc., (813) 726-0541 

Fort Lauderdale 

Ft. Lauderdale Office, (305) 771-0320 

Hollywood 

Lectromech, Inc., (305) 920-2291 

GA Atlanta 

Cartwright & Bean, Inc., (404) 255-5262 
IL Elk Grove Village 

Micro Sales, Inc., (312) 956-1000 
Rolling Meadows 
Chicago Office, (312) 640-1000 
IN Fort Wayne 

Field Sales Office, (219) 483-6453 
Indianapolis 

Field Sales Office, (317) 849-5412 
Leslie M. Devoe Co., (317) 842-3245 
KS Overland Park 

Field Sales Office, (913) 649-3974 

Shawnee Mission 

B. C. Electronic Sales, Inc., (913) 888-6680 

MA Wellesley 

Spectrum Associates, (617) 237-2796 

Wellesley Hills 

Field Sales Office, (617) 237-3400 
MD Columbia 

Field Sales Office, (301) 730-1510 
Delta III Associates, (301) 730-1510 

Ml Detroit 

Rathsburg Associates, (313) 882-1717 

Field Sales Office, (313) 478-7400 

MN Edina 

Field Sales Office, (612) 635-3322 

Minneapolis 

PSI Company, (612) 884-1777 
MO Hszs!vi^ccdl 

B. C. Electronic Sales Inc., (314) 731-1255 
MS Jackson 

Cartwright & Bean, Inc., (601) 981-1368 
NC Charlotte 

Cartwright & Bean, Inc., (704) 377-5673 

Raleigh 

Cartwright & Bean, Inc., (919) 781-6560 

NJ Wayne 

Field Sales Office, (201) 696-7070 
Lorac Sales, Inc., (201) 696-8875 
NM Albuquerque 

. Field Sales Office, (505) 265-5601 

NY Endwell 

Tri-Tech Electronics, Inc., (607) 754-1094 


Fairport 

Field Sales Office, (716) 223-7700 
Tri-Tech Electronics, Inc., (716) 223-5720 

Fayetteville 

Tri-Tech Electronics, Inc., (315) 446-2881 
Hicksville 

Lorac Sales, (516) 681-8746 
Melville 

Field Sales Office, (516) 293-2900 

Poughkeepsie 

- Fieid Sales Office, (914) 473-6730 

Tri-Tech Electronics, Inc., (914) 473-3880 

OH Cleveland 

Sheridan/Cleveland, (216) 461-3300 

Dayton 

Field Sales Office, (513) 278-8278 
The Lyons Corporation, (513) 278-0714 

Highland Heights 

The Lyons Corporation, (216) 461-8288 

OK Tulsa 

Technical Marketing, (91S) 622-5984 

OR Aloha 

Quadra Corporation, (503) 225-0350 

PA Pittsburgh 

Sheridan/ Pittsburgh, (412) 351-4000 

Willow Grove 

BGR Associates, (215) 657-3301 
Field Sales Office, (215) 657-2711 

TN Knoxville 

Cartwright & Bean, Inc., (615) 693-7450 

Memphis 

■Cartwright & Bean, Inc., (901) 276-4442 

TX Dallas " 

Field Sales Office, (214) 234-3391 
Technical Marketing, (214) 387-3601 

Houston 

Field Sales Office, (713) 771-3547 
Technical Marketing, (713) 777-9228 
UT Salt Lake City 

Simpson Assoc., Inc., (801) 571-7877 

WA Redmond 

Quadra Corporation, (206) 883-3550 
Wi Wauwatosa 

Larsen Associates, (414) 258-0529 
Can Kirkland, Quebec 

R. N. Longman Sales, Inc., (L.S.I.), (514) 
694-3911 

Mississauga, Ontario 

R. N. Longman Sales, Inc., (L.S.I.), (416) 
625-6770 

inti Australia, New South Wales 

Fairchild Australia Pty, Ltd., Tel: Sydney 
(02) 438-2733 

inii Austria, Sehwedenpiatz 

Fairchild Electronics, Tel: 0222 635821 
JntI Brazil, Sao Paulo 

Fairchild Semiconductors, Ltda, Tel: 66- 
9092 

inti France, Paris 

Fairchild Camera & Instrument S.A., Tel: 
00331-584 55 66 

Inti Germany 

Hanover 

Fairchild Camera and Instrument, 

Tel: 0511 17844 

Leonberg 

Fairchild Camera and Instrument, 

Tel: 07152 41026 

Munchen 

Tel: (089) 320031 

Nuermberg 

Fairchild Camera and Instrument 
Tel: 0911 407005 
Inti Holland, Eindhoven 

Fairchild Semiconductor, Tel: 00-31- 
40-446909 

inti Hong Kong, Kowloon 

Fairchild Semiconductnr ri-iKf i w ToI- 
K-890271 

Inti Italy 

Milano 

Fairchild Semiconduttori, S.P.A., Tel: 02 
6887451 

Roma 

Fairchild Semiconduttori, S.P.A., 

Tel: 06 327 4006 
Inti Japan, Tokyo 

Fairchild Japan Corp., Tel: 03 400 8351 

inti Korea, Seoul 

Fairchild Semikor Ltd., Tel: 85-0067 
Inti Mexico, Mexico City 

Fairchild Mexicana S.A., Tel: 905-563-5411 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Fairchild (cont) 


Inti Singapore, Toa Payoh 

Fairchild Semiconductor Pty. Ltd., Tel: 
531-066 

Inti Taiwan, Taipei 

Fairchild Semiconductor (Taiwan) Ltd., 
Tel: 573205 

Inti United Kingdom 

Hertfordshire, England 

Fairchild Camera and Instrument (UK) 
Ltd., Tel: 0707 51111 
Inti West Lothian, Scotland 

Fairchild Semiconductor Ltd., Tel; Living- 
ston 0589 32891 















Distributors 


Huntsville 

Hallmark Electronics, (205) 837-8700 
Hamilton/Avnet Electronics, (205) 533-1170 
Phoenix 

Hamilton/Avnet Electronics, (602) 275-7851 
Kierulff Electronics, (602) 243-4101 
Liberty Electronics, (602) 249-2232 
Sterling Electronics, (602) 258-4531 

Canoga Park 

G. S. Marshall Company, (213) 999-5001 
Costa Mesa 

Avnet Electronics, (714) 754^6111 

Culver City 

Hamilton Electro Sales, (213) 558-2121 

El Monte 

G. S. Marshall Company, (213) 686-0141 

El Segundo 

Liberty Electronics, (213) 322-8100 

Irvine 

G. S. Marshall Company, (714) 556-6400 
Mountain View 

Elmar Electronics, (415) 961-3611 
Hamilton/Avnet Electronics, (415)961-7000 


San Diego 

Hazelwood 

G. S. Marshall Company, (714) 278-6350 

. Hamilton/Avnet Electronics, (314) 731-1144 

Hamilton/Avnet Electronics, (714) 279-2421 

NC Greensboro 

Liberty Electronics/San Diego, (714) 565- 

Pioneer/Carolina Electronics, (919) 273- 

9171 

4441 

Sunnyvale 

Raleigh 

Bell Industries, (408) 734-8570 

Hallmark Electronics, (919) 832-4465 

CO Arvada 

Hamilton/Avnet Electronics, (919) 829-8030 

G. S. Marshall Company, (303) 423-9670 

RESCO, (919) 781-5700 

Commerce City 

Winston Salem 

Elmar Electronics, (303) 287-9611 

Cramer Electronics, (919) 725-8711 

Denver 

NJ Cedar Grove 

Cramer Electronics, (303) 758-2100 

Hamilton/Avnet Electronics, (201)239-0800 

Hamilton/Avnet Electronics, (303) 534-1212 

Clifton 

Wheatridge 

Wilshire Electronics, (201) 365-2600 

Century Electronics, (303) 424-1985 

Hazelwood 

CT Danbury 

Hamilton/Avnet Electronics, (314) 731-1144 

Schweber Electronics, (203) 792-3500 

Mt. Laurel 

Georgetown 

Hamilton/Avnet Electronics, (609) 234-2133 

Hamilton/Avnet Electronics, (203) 762-0361 

Wilshire Electronics (215) 627-1920 

North Haven 

Perth Amboy 

Cramer Electronics, (203) 239-5641 

Sterling Electronics, (201) 442-8000 

Norwalk 

Somerset 

Harvey Electronics, (203) 853-1515 

Schweber Electronics, (201) 469-6008 

FL Fort Lauderdale 

NM Albuquerque 

Arrow Electronics, (305) 776-7790 

Century Electronics, (505) 292-2700 

Hallmark Electronics, (305) 971-9280 

Hamilton/Avnet Electronics, (505) 765-1500 

Hamilton/Avnet Electronics, (305) 971-2900 

NY Buffalo 

Hollywood 

Summit Distributors, Inc., (716) 884-3450 

Schweber Electronics, (305) 927-0511 

E. Syracuse 

Orlando 

Cramer Electronics, (315) 437-6671 

Cramer Electronics, (305) 894-1511 

Hamilton/Avnet Electronics, (315) 437-2642 

Hallmark Electronics, (305) 855-4020 

Farmingdale 

Palm Bay 

Arrow Electronics, (516) 694-6800 

Arrow Electronics, (305) 7.25-1408 

Hauppauge 

St. Petersburg 

Components Plus, Inc., (516) 231-9200 

Hamilton/Avnet Electronics, (813) 576-3930 

Cramer Electronics, (516) 231-5682 

GA Doraville 

Jaco Electronics, Inc., (516) 273-1234 

Arrow Electronics, (404) 455-4054 

Rochester 

Norcross 

Hamilton/Avnet Electronics, (716) 422-7820 

Hamilton/Avnet Electronics, (404) 448-0800 

Rochester Radio Supply, (716) 454-7800 

Lykes Electronics Corporation, (404) 449- 

Schweber Electronics Inc., (716) 461-4000 

9400 

Westbury 

IL Elk Grove Village 

Hamilton/Avnet Electronics, (516) 333-5800 

Hallmark Electronics Inc., (312) 437-8800 

Schweber Electronics, (216) 464-2970 

Kierulff Electronics, (312) 640-0200 

OH Beachwood 

Schweber Electronics, Inc., (312) 593-2740 

Schweber Electronics, (216) 464-2970 

Elmhurst 

Sheridan Sales Company, (216) 831-0130 

Semiconductor Specialists, Inc., 

Cleveland 

(312) 279-1000 

Hamilton/Avnet Electronics, (216) 461-1400 

Schiller Park 

Pioneer/Cleveland, (216) 587-3600 

Hamilton/Avnet Electronics, (312) 678-6310 

Sheridan/Cleveland, (216) 461-3300 

IN Indianapolis 

Dayton 

Graham Electronics, (317) 634-8486 

Hamilton/Avnet Electronics, (513) 433-0610 

KS Overland Park 

Pioneer/Dayton, (513) 236-9900 

Hamilton/Avnet Electronics, (913) 888-8900 

Reading 

Shawnee Mission 

Sheridan Sales Co.-, (513) 761-5432 

Hallmark Electronics, Inc., (913) 888-4746 

OK Tulsa 

LA Metairie 

Hallmark Electronics, (918) 835-8458 

Sterling Electronics Corporation, (504) 

Radio Inc. Industrial Electronics, 

887-7610 

(918) 587-9123 

MA Dedham 

PA Horsham 

Gerber Electronics, (617) 329-2400 

Pioneer/Delaware Valley Electronics, 

Lexington 

(215) 674-4000 

Harvey Electronics, (617) 861-9200 

Schweber Electronics, (215) 441-0600 

Newton Centre 

Huntingdon Valley 

Cramer Electronics, (617) 964-4000 

Hallmark Electronics, Inc., (215) 355-7300 

Waltham 

Pittsburgh 

Schweber Electronics, (617) 890-8484 

Pioneer Electronics, Inc., (412) 782-2300 

Woburn 

Sheridan Sales Company, (412) 244-1640 

Hamilton/Avnet Electronics. (617) 933-8000 

SC Columbia 

MD Baltimore 

Dixie Electronics, Inc., (803) 779-5332 

Hallmark Electronics Inc., (301) 796-9300 

TX Austin 

Gaithersburg 

Hallmark Electronics Corp., (512) 837-2814 

Pioneer Washington Electronics, Inc., 

Dallas 

(301) 948-0710 

Cramer Electronics, (214) 661-9300 

Schweber Electronics, (301) 840-5900 

Hallmark Electronics, (214) 234-7300 

Hanover 

Hamilton/Avnet Electronics, (214) 661-8661 

Hamilton/Avnet Electronics, (301) 796-5000 

Schweber Electronics, Inc., (214) 661-5010 

Ml Farmington 

Fort Worth 

Sheridan Sales Co., (313) 477-3800 

Allied Electronics, (817) 336-5401 

Livonia 

Houston 

Hamilton/Avnet Electronics, (313) 522-4700 

Hallmark Electronics, Inc., (713) 761-6100 

Pioneer/Detroit, (313) 525-1800 

Hamilton/Avnet Electronics, (713) 780-1771 

Schweber Electronics, (313) 525-8100 

Schweber Electronics, Inc., (713) 784-3600 

Wyoming 

Sterling Electronics, (713) 627-9800 

R-M Electronics, (616) 531-9300 

UT Salt Lake City 

MN Eden Prairie 

Century Electronics, (801) 972-6969 

Schweber Electronics, (612) 941-5280 

Hamilton/Avnet Electronics, (801 ) 972-2800 

Edina 

WA Bellevue 

Hamilton/Avnet Electronics, (612) 941-3801 

Hamilton/Avnet Electronics, (206) 746-8750 

Minneapolis 

Liberty Electronics, (206) 453-8300 

Semiconductor Specialists, (612) 854-8841 

Seattle 

MO Earth City 

Radar Electric Company, Inc., (206) 282- 

Hallmark Electronics, Inc., (314) 291-5350 
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Fairchild (cent) 




Milwaukee 

Marsh Electronics, Inc., (414) 475-6000 

New Berlin 

Hamilton/Avnet Electronics, (414)784-4510 

Calgary, Alberta 

Cam Card Supply, Ltd., (403) 287-0520 

Edmonton, Alberta 

Cam Card Supply, Ltd., (403) 426-1805 

Red Deer, Alberta 

Cam Card Supply, Ltd., (403) 346-2088 

Kamloops, British Columbia 

Cam Card Supply, Ltd., (604) 372-3338 

Vancouver, British Columbia 

R.A.E. Industrial Electronics, Ltd., (604) 

687-2621 

Winnepeg, Manitoba 

Cam Card Supply, Ltd., (204) 786-8401 

Fredericton, New Brunswick 

Cam Card Supply, Ltd., (506) 455-8891 

Moncton, New Brunswick 

Cam Card Supply Ltd., (506) 855-2200 

Halifax, Nova Scotia 

Cam Card Supply, Ltd., (902) 454-8581 

Dewnsview, Ontario 

Semad Electronics, Ltd., (416) 635-9880 
Mississauga, Ontario 
Hamilton/Avnet International (Canada) 
Ltd., (416) 677-7432 

Ottawa, Ontario 

Future Electronics Corporation, (613) 232- 
7757 

Hamilton/Avnet International (Canada) 
Ltd., (613) 226-1700 

Semad Electronics, Ltd., (613) 722-6571 

Rexdale, Ontario 

Future Electronics Corporation, (416) 677- 
7820 

Willowdale, Ontario 

Electro Sonic Industrial Sales (Toronto) 
Ltd., (416) 494-1666 

Dorval, Quebec 

Semad Electronics, Ltd., (514) 636-4614 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Saint Laurent, Quebec 

Hamilton/Avnet International (Canada) 

Ltd., (514) 331-6443 

Regina, Saskatchewan 

Cam Card Supply, Ltd., (306) 525-1317 

Saskatoon, Saskatchewan 

Cam Card Supply, Ltd., (306) 652-6424 


GERMANY, MUNCHEN 
Electronic 2000 
Vertriebs GmbH 
Tel: 089 4340 61 
1C MASTER DISTRIBUTOR 


Ferranti Electric 


Ferranti Electric 
East Bethpage Rd., 
Plainview, New York 11603 
(516) 293-8383 
TWX; (510) 224-6483 

Specific product information: 

Ken Kushman 
Application engineering: 

Ken Kushman 
Literature: 

Diane MacKenzie 
Price and delivery: 

Ken Kushman 
^ollow-up an oroer: 

Diane MacKenzie 
All Other information: 

Ken Kushman 


Sales Offices & Representatives 


Orlando 

Publicover Associates, (305) 898-9361 

Morton Grove 

T Squared Associates, (312) 965-1515 

Grand Rapids 

R. P. Urban Assoc., (616) 245-6511 

Fairfield 

lUltClia OOICO, \£.\J \ ) 

Huntington 

Brunetta Sales, (516) 549-3286 

United Kingdom, Chadderton, Oldham 

Ferranti, Ltd., Tel; 061-624 0515 
West Germany, Munchen 
Ferranti GmbH, Tel: (089) 293-871 


GERMANY, MUNCHEN 
Astronic GmbH 
Tel: 089-3040 11 
1C MASTER DISTRIBUTOR 


Fujitsu 


Fujitsu America, Inc. 

1208A East Arques Avenue 
Sunnyvale, California 94086 
(408) 739-3200 
TWX: 910-338-0047 

Specific product information: 

Ron Gorshe 

Application engineering: 

Ron Gorshe 
Literature: 

Sam Lancaster 
Price and delivery: 

Nan Gonzales-Ketchum, Jan Tomisaka 
Follow-up an order: 

Nan Gonzales-Ketchum, Jan Tomisaka 
Distribution; 

Dan Buist, San Lancaster 


Sales Offices & Representatives 


Huntsville 

Hyghss Associstss, inc.f (205) 633-9108 

Phoenix 

Fujitsu America, Inc., (602) 994-9179 

Scottsdale 

DAR-C Inc., (602) 948-2240 

Los Alamitos 

Reed Electronic Marketing, (714) 821-9600 

Del Mar 

Reed Electronic Marketing, (714) 452-1456 

Mt. View 

Straube Associates, (415) 969-6060 
Westminster 

Straube Associates, (303) 426-0890 

North Haven 

Comp Rep Associates, (203) 239-9762 
Maitland 

Lawrence Associates, Inc., (305) 647-1118 

Clearwater 

Lawrence Associates, Inc., (813) 443-2698 

Rolling Meadows 

Sieger Associates, (312) 991-6161 

Roselle 

Fujitsu America, Inc., (312) 529-7220 

Baltimore 

Component Sales Inc., (301) 484-3647 

Needham Heights 

Comp Rep Associates, (617) 444-2484 

Minneapolis 

Electromec Sales Inc., (612) 835-2177 

St. Louis 

Engineering Services Company, 

(314) 997-1515 

Independence 

Engineering Services Company, 

(816) 254-3600 

Albuquerque 

Rtraiihe A.<;t;nciato5 9nn-77":Q 

Jamaica 

SJ Sales, (212) 291-3232 

Raleigh 

Component Sales Inc., (919) 782-8433 


OH Columbus 

McFadden Sales, (614) 459-1280 

PA Narberth 

Bresson Associates, Inc., (215) 664-6460 
TN Morristown 

Gillum Sales Inc., (615) 587-2770 

TX Dallas 

Delta Components, (214) 241-4914 
UT Salt Lake City 

Straube Associates, (801) 322-1828 

WA Bellevue 

Olson, Ferree & Associates, (206) 454-1210 
Can Ottawa, Ontario 

Cantec Representatives, Inc., 

(613) 225-0363 
Pointe Claire, Quebec 
Cantec Representatives, Inc., 

(514) 694-4049 

Rexdale, Ontario 

Cantec Representatives, Inc., 

(416) 675-2460 


Distributors 


Phoenix 

Moltronics, (602) 272-7951 

San Diego 

Moltronics, (714) 278-5020 

Santa Clara 

Moltronics, (408) 244-7600 

Southgate 

Moltronics, (213) 773-6521 

Mt. View 

Time Electronics Nor-Cal, (415) 965-8000 

Torrance 

Time Eiectronics — West, (213) 320-0880 

Orange 

Milgray Connecticut, (203) 795-0711 

Winter Park 

Milgray Florida, Inc., (305) 647-5747 

Ft. Lauderdale 

Time Electronics, (305) 974-4800 

Northbrook 

Classic Components Supply, Inc., 

(312) 272-9650 

Overland Park 

Milgray Kansas City, Inc., (913) 236-8800 

Burlington 

Milgray Electronics — New England, 
(617)272-6800 

Woburn 

Time Electronics — New England, 

(617) 935-6080 

Lanham 

Milgray Washington Inc., (301) 459-2222 

Cherry Hill 

Milgray Del Valley, Inc., (609) 424-1300 

Freeport 

Milgray Electronics Int’l, (516) 546-6000 

Cleveland 

Milgray Cleveland, (216) 881-8800 

Dallas 

Trevino Electronics Inc., (214) 358-2418 


MONTREAL, QUEBEC 
Future Electronics 
Tel; (514) 735-5775 
1C MASTER DISTRIBUTOR 


General instrument 

General Instrument Corporation 

Microelectronics 

GOO vVesl Juliri Sireet 

Hicksville, New York 11802 

(516) 733-3107 

TWX; (510) 221-1866 


Sales Offices & Representatives 


AZ Chandler 

Southwest Sales Office, (602) 963-7373 

Phneniv 

Electronic Development & Sales, 

CA (602) 277-7407 

El Segundo 

Varigon Assocs., (213) 322-1120 
















MANUFACTURERS & DISTRIBUTORS DIRECTORY 


General Instrument (cent) 


Newport Beach 

Western Sales Office, (714) 833-9400 

Sunnyvale 

Quad Rep. (408) 733-7300 
CO Wheat Ridge 

Eggeman Assoc;, (303) 423-3707 

CT Stratford 

Gerald Rosen Company, (203) 375-5456 
FL Ft. Lauderdale 

Hutto, Hawkins & Peregoy, (305) 971-5750 

Maitland 

Hutto, Hawkins & Peregoy, (305) 831-2474 

lA Cedar Rapids 

PMA, (319) 362-9177 

IL Chicago 

Central Sales Office, (312) 338-9200 

Park Ridge 

Metcom Assoc., (312) 696-1490 

IN Ft. Wayne 

Valentine & Assoc., (219) 482-8542 

Greenwood 

Valentine & Assoc., (317) 888-2260 

South Bend 

Valentine & Assoc., (219) 282-1251 

KS Overland Park 

PMA, (913) 381-0004 

Wichita 

PMA, (316) 264-2662 
MA Framingham 

Gerald Roseri, (617) 879-5505 
Weston 

Northeast Sales Office, (617) 899-8800 
MD Baltimore 

Component Sales, (301) 484-3647 

Towson 

Southeast Sales Office, (301) 296-8010 
Ml Southfield 

Valentine & Assoc., (313) 559-3680 
MN Minneapolis 

Quantium Sales, (612) 831-8583 
MO Maryland Heights 

PMA, (314) 569-1220 
NC Raleigh 

Component Sales, (919) 782-8433 

NJ Teaneck 

R. T. Reid Assoc., (201) 692-0200 

NY Hicksville 

General Instrument Corp., Microelectronics 
Headquarters, (516) 733-3107 

OH Richfield 

Bear Marketing, (216) 659-3131 

OR Portland 

Jas. J. Backer Company, (503) 297-3776 
PA Bridgeville 

Foster-McCiinton, (412) 941-4800 
Erie 

Foster-McClinton, (814) 455-9111 

Huntingdon Valley 

Knowles Assoc., (215) 947-5641 

TX Houston 

Oeler & Menelaides, (713) 772-0730 

Richardson 

Oeler & Menelaides, (214) 234-6334 
WA Seattle 

Jas. J. Backer Company, (206) 285-1300 

WV Nitro 

Foster-McClinton, (304) 763-5161 
Can Mississauga, Ontario 

Pipe-Thompson, Ltd., (416) 274-1269 
Inti Germany, Munchen 

General Instrument Deutschland GmbH, 
Tel: (089)28 40 31 
Inti Italy, Milano 

Southern European Sales Office, 

Tel: 02/ 4084101 
Inti Japan, Tokyo 

General Instrument International Corp., 
Tel: (03) 437-0281 
Inti Hong Kong, Kowloon 

General Instrument Hong Kong Ltd., Tel: 
3-675528 

Inti Taiwan, Taipei 

General Instrument Microelectronics 
Taiwan, Tel: (07) 830402 
Inti United Kingdom, London 

General Instrument Microelectronics Ltd., 
Tel: 01-439-1891 

















Distributors 


Huntsville 

Hall-Mark, (205) 839-8700 

Phoenix 

Cramer, (602) 267-7321 

Los Angeles 
Cramer, (714) 979-3000 

San Diego 

Intermark, (714) 279-5200 

Santa Ana 

Intermark, (714) 540-1322 

Sunnyvale 

Cramer, (408) 739-3011 
Diplomat, (408) 734-1900 
Intermark, (408) 738-1111 
Woodland Hills 
Jaco, (213) 884-4560 
Denver 

Cramer, (303) 758-2100 

Hamden 

Arrow, (203) 248-3801 

N. Haven 

Cramer, (203) 239-5641 

Clearwater 

Diplomat, (813) 443-4514 
Ft. Lauderdale 
Arrow, (305) 776-7790 
Hall-Mark, (305) 971-9280 

Hollywood 

Cramer, 3(05) 921-7878 

Orlando 

Cramer, (305) 894-1511 
Hall-Mark, (305) 855-4020 

Palm Bay 

Arrow, (305) 725-1480 

Atlanta 

Arrow, (404) 455-4054 
Chicago 

Arrow, (312) 893-9420 
Cramer, (312) 593-8230 




Elk Grove Village 

Diplomat, (312) 595-1000 
Hall-Mark. (312) 437-8800 
Schaumburg 
Arrow, (312) 893-9420 
Shawnee Mission 
Hall-Mark, (913) 888-4747 
Chicopee Falls 
Diplomat, (413) 592-9441 
Holliston 

Diplomat, (617) 429-4120 

Newton 

Cramer, (617) 964-4003 

Woburn 

Arrow, (617) 933-8130 
Baltimore 

Arrow, (301) 247-5200 
Hall-Mark. (301) 796-9300 
Gaithersburg 
Cramer, (301) 948-0110 
Pioneer, (301) 948-0710 
Detroit 

Cramer, (313) 425-7000 

Farmington 

Diplomat, (313) 477-3200 

Bloomington 

Arrow, (612) 887-6400 

Edina 

Cramer, (612) 835-7811 
Minneapolis 

Diplomat. (612) 768-8601 
Hall-Mark, (612) 884-9056 

Earth City 

Hall-Mark, (314) 291-5350 

St. Louis 

Diplomat, (314) 645-8550 

Raleigh 

Hall-Mark, (919) 832-4463 

Winston-Salem 

Arrow, (919) 996-2039 

Cramer, (919) 725-8711 

Manchester 

Arrow. (603) 668-6968 

Cherry Hill 

Cramer, (609) 424-5993 

Moonachie 

Cramer, (201) 785-4300 

Moorestown 

Arrow, (609) 235-1900 

Mt. Laurel 

Diplomat, (609) 234-8080 

Saddlebrook 

Arrow, (201) 797-5800 

Totowa 

Diplomat, (201) 785-1830 

Albuquerque 

Cramer, (505) 243-4566 

Farmingdale 

Arrow, (516) 694-6800 

Fishkill 

Arrow, (914) 896-7530 
Hauppauge 

Cramer, (516) 231-5600 

W. Babylon 

Arrow, (516) 643-4500 

Woodbury 

Diplomat, (516) 921-9373 

Cleveland 

Arrow, (216) 464-2000 
Cramer, (216) 248-8400 

Columbus 

Hall-Mark, (614) 846-1882 

Dayton 

Arrow, (513) 253-9176 
Tulsa 

Hall-Mark. (918) 835-8458 
Huntington Valley 
Hall-Mark, (215) 355-7300 
Austin 

Hall-Mark, (512) 837-2814 

Dallas 

Cramer. (214) 661-9300 
Hall-Mark, (214) 234-7343 

Houston 

Hall-Mark. (713) 781-6100 
Salt Lake City 
Diplomat, (801) 486-4134 

Seattle 

Cramer, (206) 575-0907 
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General Instrument (cont) 

Wl Milwaukee 

Hall-Mark, (414) 476-1270 

Oak Creek 

Arrow, (414) 764-6600 
Can Vancouver, British Columbia 

RAE Industrial Electronics Ltd., (604) 687- 
2621 

Winnipeg, Manitoba 

Cam Guard Supply & Service Ltd., (204) 
786-8481 

Rexdale, Ontario 

Future Electronics Corp., (416) 677-7820 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Inti Australia 

Crows Nest, New South Wales 

G.E.S. (Pty) Ltd., Tel: 439-2488 
Inti Austria, Wien 

Elbetex GmbH, Tel: 0043/222/869158 
Inti Belgium, Bruxelles 

C P Clare linternatioria! M V 
Tel: 02-771.98.08 
Inti Brazil, Sao Paulo, 

KDC Desenvolvimento Ltd., 

Tel: 011/210/5508 


Genova 


ITALY 

Adelsy S.p.A. 

Tel: 010/589674 
1C MASTER DISTRIBUTOR 


Milano 

Adelsy S.p.A., Tel: 4985051-2-3-4-5 

Roma 

Adelsy S. p. A., Tel: 06/595310 

Torino 

Adelsy S.p.A., Tel: 011/53914 

Udine 

Adelsy S.p.A,, Tel: 0432/26996 
Inti Korea, Seoul 

Dongyoung Trading Co., Tel: 794-4812 

Inti Norway, Oslo 

J. M. Feiring A/S, Tel: (02) 19 62 00 
Inti Philippines, Makati Rizal 

Astec Philippines, Tel: 89-99-91 
Inti Portugal, Lisboa 

Equipamentos de Laboratorio, Lda., 
Tel: 976551 


PORTUGAL 
Adelsy S.p.A. 

1C MASTER DISTRIBUTOR 


Specific product information: 
Contact Field Sales Office 
Application engineering: 
Contact Field Sales Office 
Literature: 

Contact Field Sales Office 
Price and delivery: 


Analog Products (305) 724-7673 

Digital Products (305) 724-7347 

Place an order: 

Contact Field Sales Office 
Follow-up an order: 

Customer Services ,(305) 724-7430 

All other information: 

Marketing Communications (305) 724-7407 


Sales Offices & Representatives 


AL Huntsville 

Electronic Marketing Associates, 

(205) 533-3620 

AZ Phoenix 

Q. T. Wiles & Associates, (602) 971-6250 

CA Goleta 

The Thorson Company, (805) 964-8751 

Mountain View 

Harris Semiconductor, (415) 964-6443 

Newport Beach 

Harris Semiconductor, (714) 540-2176 

Palo Alto 

Nor-Cal Associates, (415) 961-8121 

San Diego 

Hadden Associates, (714) 565-9444 

CO Denver 

The Thorson Company, (303) 759-0809 


Inti Denmark, Herlev 

A/S Nordisk-Elektronik, Tel: 84.30.00 

inti Finland. Espoo 

Jorma Sarkkinen Ky., Tel: 46.10.88 

Inti France, Montrouge 

P.E.P., Tel: 735-33-20 

Inti Germany 

Berlin 

Roederstein-Baulemente, Tel: 030/7014029 

Frankfurt/Main 

Berger Elektronik GmbH, Tel: 0611 490311 

Hebronn 

Elbatex GmbH, Tel: 07131/89001 

Lehrte 

Aitron KG, Tel: 05132/53024 
43 40 61 


GERMANY, MUNCHEN 
Electronic 2000 
Vertriebs GmbH 
Tel: 089 4340 61 
1C MASTER DISTRIBUTOR 


Inti Greece, Athens 

Elfon Ltd., Tel: (021) 93 48 912 


GREECE 
Adelsy S.p.A. 

!C MASTER DISTRIBUTOR 


Inti Singapore 

Astec Singapore Pte Ltd., Tel: 2-920-826 
Inti South Africa 

Dunswart 

Pace Electronic, Tel: 52-7025 
Inti Spain, Madrid 

Sagitron S.A., Tel: 275.48.24 


SPAIN 

Adelsy S.p.A. 

1C MASTER DISTRIBUTOR 


inti Sweden, Sundbyberg 

Algers Elektronik AB, Tel: 08-985475 
Inti Switzerland, Zurich 

Eiiyptic AG, Tel; (01) 54 1100 
Inti Taiwan, Taipei 

Astec Taiwan, Tel: 522-4800 
Inti Turkey, Istanbul 

EFG Inc., Tel: 66 73 61 
Inti United Kingdom 
Keighley 

Semicomps Northern Ltd., Tel: Keighley 
65191 

Kelso 

Semicomps Northern Ltd., Tel: Kelso 2366 

Kenilworth 

Semicomps Northern Ltd., Tel: 0926-59411 

Manchester 

Crellon Electronics Ltd., Tel: 061 831 7471 

Portsmouth 

SDS Components Ltd., Tel: 0705 65311 

St. Albans 


Inti 

Holland, Geldermalsen 

Semicomps Ltd., Tel: Bowmans Green 


Curijn Hasselaar, Tel: 3455-3150 

24522 

■nil 

Hong Kong, Kowloon 

Slough 


Astec International, Ltd., Tel: 3-694751 

Crellon Electronics, Tel; Burnham 4434 

Inti 

India, New Dehli 

SDM and Assoc., Tel: 393349/391225 

West Drayton 

Semiconductor Speciaists Ltd., Tel: West 
Drayton 46415 

Inti 

Iran, Tehran 

A. Ardehali, Tel: 621583 


Inti 

Ireland, Dublin 

Neltronic, Ltd., Tei: (01) 501845 

Israel, Tel-Aviv 

Alexander Schneider. Ltd.. 

Harris Semiconductor 

Inti 

Harris Semiconductor 


Tel: 320.89-346.07 

P.6. Box 883 

Inti 

Italy 

Melbourne, Florida 32901 


Bologna 

(305) 724-7000 


I.C.C. S.r.l., Tel; 051/726136 

TWX: 510-959-6259 


FL 


IL 

IN 

KS 

KY 

MA 

MD 

Ml 

MN 

NC 

NJ 

NM 

NY 


OH 


OR 


MMi 


Ft. Lauderdale 

Harris Semiconductor, (305) 971-3200 

Maitland 

Del mac Sales, (305) 423-7562 

Melbourne 

Harris Semiconductor, (305) 724-7000 

Pompano Beach 

Delmac Sales, (305) 781-6670 

Tampa 

Delmac Sales. (813) 685-9434 

Arlington Heights 

Harris Semiconductor, (312) 437-4712 

Elk Grove Village 

Oasis Sales, (312) 640-1850 

Fort Wayne 

Technical Representatives, (219) 484-1432 

Indianapolis 

Technical Representatives, (317) 849-6454 

Lenexa 

Electro Marketing Company, (913) 492-8863 

Louisville 

Technical Representatives, (502) 451-9818 

Burlington 

Mill-Bern Associates, Inc., (617) 273-1313 

Wellesley 

Harris Semiconductor, 617) 237-5430 

Lanham 

L, D. Lowery, Inc., (301) 459-1556 

Farmington 

Miltimore Sales, (313) 476-2446 

St. Paul 

Cahill Associates, Inc., (612) 646-7217 

Winston-Salem 

Electronic Marketing A^^nciafpci 
(919) 722-5151 

Keasbey 

Addem Group (516) 752-9303 

Albuquerque 

The Thorson Co., (505) 265-5655 

Albany 

Reagan/Compar Albany, (518) 489-7408 

Farmingdale 

Addem Group, (516) 752-9303 

Melville 

Harris Semiconductor, (516) 249-4500 

Chagrin Falls 

Midwest Marketing Associates, 

(216) 247-6655 

Dayton 

Harris Semiconductor r51.31 PPR-DRnR 
Midwest Marketing Associates, 

(513) 433-2511 

Beaverton 

N. R. Schultz Co., (503) 643-1644 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Harris Semiconductor (cont) 

MA 

PA 

Broomall 

L. D. Lowery, Inc., (215) 356-5300 



Wayne 

Harris Semiconductor, (215) 687-6680 

MD 

sc 

Greenville 

. Electronic Marketing Associates, 

(803) 233-4637 


TX 

Dallas 

Harris Semiconductor, (214) 231-9031 

Mark Kruvand Associates, Inc., 

(214) 691-4592 

Houston 

Mark Kruvand Associates, Inc., 

(713) 780-9710 

Ml 


MN 



UT 

Salt Lake City 

The Thorson Co., (801) 973-7969 

MO 

VA 

Charlottesville 

L. D. Lowery, Inc., (804) 973-6672 

NC 

WA 

Bellevue 

N. R. Schultz Co., (206) 454-0300 

NJ 

Can 

Mississauga, Ontario 

Munro Electronic Components, Ltd., 

(416) 676-1042 


Inti 

Belgium, Bruxelles 

Harris Semiconductor, Inc., 

Tel; (02) 511 08 24 


Inti 

England, Slough 

Harris Systems Ltd., Tel: (Slough) 34666 

NM 

inti 

France, Le Chesnay 

Harris Semiconductor, Tel: 955-45-20 

NY 

Inti 

Germany, Munchen 

Harris GmbH 


Distributors 


AL 

Huntsville 

Hamilton/Avnet, (205) 553-1170 


AZ 

Phoenix 

Hamilton/Avnet, (602) 275-7851 

R. V. Weatherford, (714) 272-7144 

OH 

CA 

Anaheim 

R. V. Weatherford, (714) 634-9600 

Costa Mesa 

Avnet Electronics, (714) 754-6021 

Culver City 

Hamilton Electro Sales, (213) 558-2011 

Glendale 

R. V. Weatherford, (213) 849-3451 

OR 

PA 


Irvine 

Schweber Electronics, (714) 556-3880 

Mountain View 

Hamilton/Avnet, (415) 961-7000 

Palo Alto 

TX 


R. V. Weatherford, (415) 493-5373 

Pomona 



R. V. Weatherford, (714) 623-1261 

San Diego 

Hamilton/Avnet, (714) 279-2421 

R. V. Weatherford, (714) 278-7400 

UT 


Sunnyvale 

Western Microtechnology Sales, (408) 737- 
1660 

WA 

CO 

Denver 

Hamilton/Avnet, (303) 534-1212 

Englewood 

R. V. Weatherford, (303) 761-5432 

Wl 

Can 

CT 

Danbury 

Schweber, (800) 645-7381 

Georgetown 

Hamilton/Avnet, (203) 762-0361 

Norwalk 

Harvey, (203) 853-1515 




FL 

Ft. Lauderdale 

Hamilton/Avnet, (305) 925-5401 

Hollywood 

Schweber Electronics, (305) 927-0511 


GA 

Atlanta 

Inti 


Schweber Electronics, (404) 449-9170 
Norcross 

Hamilton/Avnet, (404) 448-0800 

Inti 

IL 

Elk Grove Village 

Schweber Electronics, (312) 593-2740 

Inti 


Schiller Park 

Hamilton/Avnet, (312) 678-6310 

Inti 

KS 

Lenexa 

Hamilton/Avnet, (913) 888-8900 

Inti 


Lexington 

Harvey Electronics, (617) 861-9200 

Waltham 

Schweber Electronics. (617) 890-8484 

Woburn 

Hamilton Avnet, (617) 933-8020 

Baltimore 

Hamilton/Avnet, (301) 796-5000 
Gaithersburg 

Schweber Electronics, 301) 840-5900 

Livonia 

Hamilton/Avnet,, (313) 522-4700 
Schweber Electronics, (313) 525-8100 
Edina 

Hamilton/Avnet, (612) 941-3801 

Edinprairy 

Schweber Electronics, (612) 941-5280 

Hazelwood 

Hamilton/Avnet, (314) 731-1144 
Raleigh 

Hamilton/Avnet, (919) 829-8030 

Cedar Grove 

Hamilton/Avnet, (201) 239-0800 

Mount Laurel 

Hamilton/Avnet. (609) 234-2133 

Pinebrook 

Harvey, (201) 227-1262 

Somerset 

Schweber Electronics, (201) 469-6008 

Albuquerque 

Hamilton/Avnet, (505) 765-1500 

Binghamton 

Harvey, (607) 748-8211 

Rochester 

Hamilton/Avnet, (716) 442-7820 
Schweber, (716) 461-4000 

E. Syracuse 

Hamilton/Avnet, (315) 437-2641 
Westbury 

Hamilton/Avnet, (516) 333-5800 
Schweber, (516) 334-7474 
Woodbury 

Harvey, (516) 921-8700 
Beachwood 

Schweber Electronics, (216) 464-2970 
Cleveland 

Hamilton/Avnet, (216) 461-1400 

Dayton 

Ham iton/ Avnet, (513) 433-0610 
Beaverton 

Parrott Electronics, Inc., (503) 641-3355 

Horsham 

Schweber Electronics, (215) 441-0600 
Dallas 

Hamilton/Avnet. (214) 661-8661 
Schweber Electronics, (214) 661-5010 
R. V. Weatherford, (214) 243-1571 
Houston 

Hamilton/Avnet, (713) 780-1771 
Schweber Electronics, (713) 784-3600 
R. V. Weatherford' (713) 688-7406 
Salt Lake Citjr 

Hamilton/Avnet, (801) 972-2800 

Bellevue 

Hamilton/Avnet, (206) 746-8750 

Seattle 

R. V. Weatherford, (206) 243-6340 

New Berlin 

Hamilton/Avnet, (414) 784-4510 
Mississauga, Ontario 
Hamilton/Avnet, (416) 677-7432 
Prelco Electronics, Ltd., (416) 678-0401 
Ottawa, Ontario 

Hamilton/Avnet, (613) 226-1700 
Prelco Electronics, Ltd., (613) 226-3491 
Montreal, Quebec 
Hamilton/Avnet. (514) 331-6443 
Prelco Electronics, Ltd., (514) 389-8051 
Vancouver, B.C. 

Intek Electronics Ltd., (604) 324-6831 

Australia, Crows Nest, N.S.W. 

Cema (Distrib.) Pty. Ltd., Tel: 439-4655 

Austria, Wien 

Kontron GmbH, Tel: (222) 945646 

Belgium, Bruxelles 

Betea, S.A., Tel: (02) 649 99 00 

Denmark, Glostrup 

Ditz Schweitzer A.S., Tel: (02) 453044 

Finland, Tapiola 

Finn Metric OY, Tel: 460844 


France 

Antony 

Almex (Distrib.) Tel; 666-21-12 

Boulogne 

A 2 M, Tel: (1) 603 6640 
Rungis 

Spetelec, Tel: 686 5665 

Germany 

Eching near Munchen 

Kontron Electronik GmbH, Tel: (89) 31 88-1 
Quickborn b. Hamburg 
Alfred-Neye-Enatechnik GmbH, 

Tel; (04106) 612/1 

India, Santa Clara, CA 

American Components Inc., 

Tel; (408) 249-4212 

rtaly, Milano 

Erie Elettronica SPA, Tel: (2) 6884833/4/5 
Japan, Tokyo 

Harris Semiconductor Inc., 

Tel; (03) 279-1691 

Hakuto Co., Ltd., Tel: (03) 503-3711 
Mitsubishi Corp., Tel: (03) 210-3023 

Netherlands, Amsterdam 

Techmation Electronics B.V., 

Tel: (020) 456955 

Norway, Oslo 

EGA A/S, Tel: (02) 221900 

South America, Shingle Springs, California 

ROW Inc., (916) 677-2827 

Spain, Madrid 

Instrumentos Electronicos De Precision, 
Tel: 2741007 

Sweden, Sundbyberg 

AB Elektroflex, Tel: (08) 289290 


SWITZERLAND 
W. Stolz AG 
Tel: (057) 54655 
1C MASTER DISTRIBUTOR 


United Kingdom 
Slough, Berks, England 

Apex Ltd., Tel: (06286) 63741 
Crellon Electronics Ltd., 

Tel: Burnham (06286) 4434 
Thame, Oxon, England 
•Memec Ltd., Tpl: (084421) 3146 


Hitachi America, Ltd. 


Hitachi America, Ltd. 

2700 River Road 
Des Plaines, Illinois 60018 
(312) 298-0840 
Telex: 726-353 

Mr. D. Morishima, General Manager 

Mr. J. Ordway, Marketing Director 

Mr. J. Konrath, Technical Marketing Manager 

Mr. J. Ueda, Memory & Micro-Processor Engnrng. 

Mr. Y. Suzuki, Linear, Discrete, Logic Engnrng. 


Sales Offices & Representatives 


CA San Diego 

Littlefield & Smith Assoc., (714) 455-0055 

Santa Ana 

Ricai Assoc., (714) 557-6543 

Sunnyvale 

Quadrep, Inc., (408) 733-78e0 

MA Burlington 

Mill-Bern Assoc., (617) 273-1313 

NY Williston Park 

ABC Electronic Sales Co., (516) 747-6610 

PA Southampton 

Campbell Assoc., (215) 322-6630 
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Hitachi (cent) 


Distributors 


CA Chatsworth 

Jaco Electronics, (213) 998-2200 

Gardena 

Bell industries, (213) 515-1800 
Inglewaad 

Time Electronics, (213) 649-6900 

Mountain View 

Jaco Electronics, (415) 969-5101 
Time Electronics, (415) 965-8000 

San Diego 

Jaco Electronics, (714) 565-7515 
IL Chicago 

Bell Industries, (312) 982-9210 

MA Natick 

Future Electronics, (617) 873-0860 

Woburn 

Time Electronics, (617) 935-8080 
NY Hauppauge 

Jaco Electronics, (516) 273-5500 
Time Electronics, (516) 273-0100 
PA Clifton Heights 

Time Electronics, (215) 622-2500 
WA Bellvue 

Bell Industries, (206) 747-1515 
Can Downsview, Ontario 

Future Eiectronics, (416) 663-5563 
Ottawa, Ontario 

Future Electronics, (613) 820-9471 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
IC MASTER DISTRIBUTOR 


Holt, Inc. 


Holt, Inc. 

3303 Harbor Blvd., Ste. D-5 
Costa Mesa, California 92626 
(714) 754-1844 
Telex; 678401 


Hughes 


Hughes Aircraft Solid State Products Division 

MOS Products 

500 Superior Avenue 

Newport Beach, California 92663 

(714) 759-2411 

TWX: 910-596-1374 


Sales Offices & Representatives 


AL Huntsville 

20th Century Marketing, (205) 772-9237 

AZ Phoenix 

Toward Engineering Associates, Inc., (602) 
055-3133 

CA Mountain View 

Leddy Associates, (415) 969-6313 

Van Nuys 

W.E.S.-K Associates, (213) 989-3070 

CO Englewood 

A-G Electronics, (303) 771-8088 

CT Guilford 

R. H. Sturdy Company (203) 453-5424 
FL Pompano Beach 

Technology Marketing Associates, 

(305) 942-0774 
IL Des Plaines 

Coombs Associates, (312) 298-4830 
KS Prairie Village 

Enqineerina Services Co.. (9131 649-4000 
MA Wellesley Hills 

R. H. Sturdy Company, (617) 235-2330 
MD Ellicott City 

Marketing Technology Inc., (301) 465-5944 


Ml Warren 

Luebbe Sales Company (313) 574-2230 

MN Bloomington 

Northport Engineering, Inc., (612)854-5556 

MS Corinth 

20th Century Marketing, (601) 287-2493 

MO St. Louis 

Engineering Services Co., (314) 997-1515 
NC Greensboro 

L & D Inc., (803) 268-5201 

NH Windham 

R. H. Sturdy Company, (603) 893-9506 
NJ Parsippany 

Robert Diamond, Inc., (201) 575-7344 

NY Bayside 

Robert Diamond, Inc., (212) 423-7330 

Fayetteville 

Tri-Tech Electronics, Inc., (315) 446-2881 
OH Cincinnati 

Luebbe Sales Company, (513) 871-4211 
PA Bala Cynwyd 

Electro-Comp Sales, (215) 667-9360 
SC Greenville 

L & D Inc., (803 268-5201 
TN Greenville 

20th Century Marketing, (615) 638-4021 
TX Ft. Worth 

El-Tec Sales, (817) 268-2896 
WA V ancouver 

Ray Over Sales, (206) 695-6179 
Wl Milwaukee 

Coombs Associates, (414) 671-1945 
Can Montreal, Quebec 

Solid State Engineering Co., (514) 481-3313 


Hybrid Systems 


Hybrid Systems 

Crosby Drive 

Bedford Research Park 

Bedford, Massachusetts 01730 

(617) 275-1570 

TWX: 710-326-7584 


Specific product information: 

Regional sales: 

C. Anthony Boucher ext. 60 

Midwest; Charles J. Bevivtiio ext. 13 

West Coast: Hank Diamond ext. 18 

Applications engineering: 

Paul M. Goss ext. 16 

Literature: 

Catherine A. Latwas ext. 21 

Ordering, price & delivery: 

Patricia G. Bradley ext. 12 

Export: 

Janey J. Ray ext. 14 

Product marketing: 

Allen L. Pollens ext. 20 


Sales Offices & Representatives 


AZ Scottsdale 

DAR-C, inu., (502) 546-2240 

CA Los Altos 

Cain White & Company, (415) 948-6533 
Marina del Rey 
Relcom, (213) 822-1187 

CO Lafayette 

Spectrum Sales Company, (303) 449-7677 

FL Maitland 

Delmac Sales, Inc., (305) 432-7562 

IL Wheaton 

Len Felder Associates, (312) 665-9070 

MA Bedford 

Hybrid Systems Corporation, (617) 275-1570 

Holbrook 

McLellan Associates, Inc., (617) 767-4771 

■an 

Burgin Kreh Associates, Inc., 

(301) 788-5200 

MN Minneapolis 

Northstar Components, Inc., (612) 553-1888 


NJ Belimawr 

Thomas Associates, Inc., (609) 933-2600 

NY Plainview 

ERA, Inc., (516) 822-9890 

Rochester 

H. C. Johnson Agencies, Inc., 

(716) 482-3000 

OH Dayton 

Barberich Associates, Inc., (513) 433-0342 
TX Carrollton 

Technical Marketing, Inc., (214) 387-3601 

WA Tukwila 

General Electronics, Inc., (206) 575-4030 
Wl Milwaukee 

J. M. Sales Company, (414) 546-0040 
Can Dollard des Ormeaux, Quebec 

Repco Engineering Company, 

(514) 694-1877 

Inti Australia, Strathfield NSW 

AMPEC Engineering Coirtpany, 

Tel; (02) 747-2731 

Inti Austria, Wien 

Transistor Vetriebsgeseleschaft mgH 

Inti Belgium, Bruxelles Entrepot-Bureau 

Restant 

J. P. Lemaire, Tel; 478-48-47 
Inti Denmark, Copenhagen 

Scansupply, Tel: 0193/ AEGIR 5090 
Inti England, Camberley, Surrey 

Hybrid (Component) Systems U.K. Ltd. 
Camberley, T^!: 2812S 
Inti France, Levallois-Peret 

Comsatec, Tel: 758-59-10 
Inti Germany, Luisenplatz 

Hybrid Systems GmbH, Tel: 06151-291595 
Inti Israel, Tel-Aviv 

Vectronics Ltd., Tel: 23 44 24/ 22 84 72 
Inti Italy, Milano 

Tekelec/Airtronic, Tel: 73 80 641 
Inti Japan, Yokohama 

Panetron Division, Tel; 045-471-8811 
Inti Netherlands, Montfoort 

Logic Control Eiectronics B.V. 

Inti Norway, Oslo 

Datamatic A/S, Tel: 266330 
Inti Sweden, Sundyberg 

A.B. Elektroflex, Tel: 08 28 92 90 
Inti Switzerland, Zurich 

Industrade AG, Tel: 01/60 22 30 


Hy Comp 


Hy Comp Inc. 

146 Main Street Box 250 
Maynard, Massachusetts 01754 
(617) 897-4578 

Marketing & Sales Manager: 

Norman S. Palazzini 
Applications Engineer: 

John J. Madden 
Customer Services: 

Nancy Oelschlegel 


Sales Offices & Representatives 


AZ Phoenix 

M-R Engineering Saies Go., (602j 969-6150 

CA Mountain View 

Thresum Associates, (415) 965-9180 

Pasadena 

Mar-Land Enterprises, (213) 681-9440 
CT Litchfield 

intrade, inc., (SOO) 243-525 i 

FL Orlando 

Publicover Associates, (305) 898-9361 
IL Morton Grove 

T-Squared Associates, (312) 965-1515 

MA Waltham 

Dynasel Associates, (617) 890-6777 
MD Ellicott City 

Marketing Technology, (301) 465-5944 
MN Lakeville 

NJ Ridgefield 

Micro-Plex, (201) 945-5250/5251 

NY Syracuse 

W. H. Zimmerman, Inc., (315) 474-4889 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


■Hy Comp (cont) 


TX Austin 

The Cunningham Co., (512) 459-8947 

Dallas 

The Cunningham Co., (214) 233-4303 

Houston 

The Cunningham Co., (713) 461-4197 

VA Gladys 

Ralph Lawson, (804) 283-5656 

Intech/Function Modules 

Intech/Functon Modules, Inc. 
282 Brokaw Road 

Santa Clara, California 95050 
(408) 244-0500 

TWX: (910) 388-0254 

Specific product information: 

Dan Loyer, Jerry Maes 

ext. 70, 61 

Applications engineering: 

Dan Loyer 


Literature; 

Dan Loyer 

ext. 70 

Price and delivery: 


Customer Service 

ext. 54, 65, 70 

Place an order: 

Customer Service 

ext. 54, 65, 70 

Follow-up on order; 

Customer Service 

ext. 54, 65, 70 

All other information: 

Dan Loyer 

ext. 70 

Sales Offices & Representatives 


AZ Scottsdale 

Summit Sales, (602) 994-4587 

CA Pasadena 

A-F Sales Engineering, Inc., (213) 681-5631 

San Diego 

Mesa Engineering & Sales Assoc., (714) 
278-8021 

Santa Clara 

Intech/FMI, Inc., (408) 244-0500 
Sunnyvale 

RPD Instruments, (408) 735-9040 
FL Clearwater 

Brennan Assoc., (813) 446-5006 
IL Elk Grove Village 

Oasis Sales Corp., (312) 640-1850 
IN Indianapolis 

Loren Green, (317) 293-9827 
MA Peabody 

Murray Sales, (617) 535-3058 
MD Towson 

• Scientific Assoc., (301) 321-1411 

Ml Birmingham 

Favco Technical Representatives, (313) 
644-01 73 

MN Minneapolis 

Loren Green Assoc, of Minn., (612) 781- 
1611 

MO Raytown 

Paloma Sales, (816) 358-7272 
NC Greensboro 

DM I, (919) 885-4634 
NJ Cherry Hill 

Scientific Assoc., (609) 482-0059 
Clifton 

Compar New York, (201) 546-3660 
NM Albuquerque 

Tri Tronix, (505) 265-0172 
NY Bowmansville 

Ossmann Component Sales, (716) 681-9700 
Kingston 

Ossmann Component Sales, (914) 338-5505 

Rochester 

Ossmann Component Sales, (716) 424-4460 
Syracuse 

Ossmann Component Sales, (315) 454-4477 
Vestal 

Ossmann Component Sales, (607) 785-9949 
OH Richfield 

Bear Marketing, (216) 659-3131 

OR Portland 

Western Technical Sales, (503) 297-1711 


TX Austin 

The Cunningham Co., (512) 459-8947 
Dallas 

The Cunningham Co., (214) 233-4303 
Houston 

The Cunningham Co., (713) 461-4197 
VA Falls Church 

Scientific Assoc., (703) 573-8787 
WA Bellevue 

Western Technical Sales, (206) 641-3900 
Inti Australia, Sidney 

Ampec Engineering Co., Tel: (02) 818-1166 
Inti Austria, Salzburg 

Schock Electro-Optic, Tel: 06222/85264 
Inti Belgium, Bruxelles 

C. N. Rood, s.a., Tel: 02-35 21 35 
Inti Denmark, Naerum 

SC Metric A/S, Tel: (02) 80 42 00 
Inti Finland, Tapiola 

Finn Metric OY, Tel: 460844 
Inti France, Paris 

Septa, Tel) 206-16-59 
Inti Germany, Munchen 

Ernst Fey, Tel: 980/18 40 41 
Inti Israel, Tel Aviv 

Industry Sales Promotion, Tel: 03-23.42.38 
Inti Italy, Milano 

Nuclear Milano, S.N.C., Tel: (02) 2401801- 
2401683 

inti Japan, Tokyo 

Microtek, Inc., Tel: (03) 363-2317 
Inti Netherlands, Rijswijk 

C. N. Rood b.v., Tel; 070-99 63 60 
Inti Norway, Oslo 

Metric A.S., Tel: (02) 28 26 24 
inti Republic of South Africa, Cape Town 

Eagle Electric Co., (Pty.) Ltd., Tel: 45-1421 
Inti Sweden, Solna 

Scandia Metric AB, Tel: 08/82 04 10 
Inti Taiwan, Tape! 

Tai I Trading Co., Ltd., Tel; 3936111 
Inti United Kingdom, Surrey, England 

Tenkis Electronics, Tel: STD (04868) 5432 


Distributors 


CA Sunnyvale 

Intermark Electronics, (408) 738-1111 
Chatsworth 

Jaco Electronics, Inc., (213) 884-4560 
IN Indianapolis 

RA-DIS-CO, (317) 637-5571 
MA Framingham 

Cadence, (617) 879-3000 
NM Albuquerque 

Century Electronics, (505) 292-2700 
NY Hauppauge, L. I. 

Jaco Electronics, Inc., (516) 273-5500 
OH Dayton 

NIDI, (513) 435-4503 
TX Austin 

Quality Components, Inc., (512) 458-4181 
Dallas 

Qualify Components, Inc., (214) 387-4949 
Houston 

Quality Components, (713) 772-7100 


Integrated Photomatrix 


Integrated Photomatrix, Incorporated 
1101 Bristol Road 
Mountainside, New Jersey 07092 
(201) 233-7200 
Teiex; 138275 

Specific product information: 

Mike Feeney 

Applications engineering: 

Mike Feeney 
Literature: 

Marie Rozar 
Price and delivery: 

Marie Rozar 
Follow-up an order: 

Marie Rozar 
All Other Information; 

Marie Rozar 


Sales Offices & Representatives 

CA Los Angeles 

C H Scientific Inc., (213) 476-7341 

Palo Alto 

C H Scientific Inc., (415) 967-8939 
HI Honolulu 

Aloha Associates, (808) 941-1574 
IN Ft. Wayne 

Fiat Engineering, (219) 482-2408 
IL Des Plaines 

Coombs Associates, (312) 298-4830 
KS Derby 

Paiantine North, (316) 788-0621 

MA Amesbury 

ATM World Trade Inc., (603) 394-7874 

Hazelwood 

Paiantine Sales, (314) 895-4577 
MN Minneapolis 

International Sales Co., (612) 831-8423 
NJ Paterson 

JEC Associates, (201) 523-3500 
NY New York 

ATM World Trade Inc., (212) 687-5244 
PA Glenside 

Wyncote Instrumentation Co., 

(215) 643-2440 

TX Austin 

Palatine South, (512) 451-7463 
Houston 

Palatine South, (713) 783-1492 

Richardson 

Palatine South, (214) 231-9489 
WA Bellevue 

SD-R2, (206) 747-9424 


Intel 


Intel Corporation 
3065 Bowers Avenue 
Santa Clara, California 95051 
(408) 987-8080 
TWX: 910-338-0026 
Telex: 34-6372 


Sales Offices & Representatives 


AL Huntsville 

Glen White Associates, (205) 883-9394 
AZ Phoenix 

Sales Office, (602) 242-7205 
CA Berkeley 

Mac-1 , (41 5) 843-7625 
Cupertino 

Mac-1, (408) 257-9880 
Fountain Valley 
Mac-1, (714) 839-3341 
San Diego 

Earle Associates, Inc., (71-4) 278-5441 

Santa Ana 

Sales Office, (714) 835-9642 
Sherman Oaks 
Sales, (213) 986-9510 

Sunnyvale 

Sales Office, (408) 738-3870 
Woodland Hills 
MsCtI, (213) 347-5900 
CO Denver 

Sales Office, (303) 758-8386 

CT Danbury 

Sales Office, (203) 792-8366 

FL Fort Lauderdale 

Sales Office, (305) 771-0600 
Orlando 

Sales Office, (305) 628-2393- 

lA Cedar Rapids 

Technical Representatives, (3l9) 393-5510 
IL Oakbrook 

Sales Office, (312) 325-9510 

IN Indianapolis 

Electro Reps Inc., (317) 255-4147 

Fort Wayne 

Electro Reps Inc., (219) 482-2388 

KS Lenexa 

Technical Representatives Inc., 

(913) 888-0212 
MA Chelmsford 

Sales Office, (617) 667-8126 

MD Hanover 

Sales Office, (301) 252-7742 

Timonium 

Glen White Associates, (301) 252-6360 
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Intel (cent) 


Ml Southfield 

Sale Office, (313) 353-0920 

MN Bloomington 

Sales Office, (612) 835-6722 

MO Hazelwood 

Technical Representatives Inc. 

(314) 731-5200 

NC Raleigh 

Glen White Associates, (919) 787-7016 
NJ Edison 

Sales Office, (201) 494-5040 

NM Albuquerque 

BFA Corporation, (505) 292-1212 
Las Cruces 

BFA Corporation, (505) 523-0601 
NY Hauppauge 

Sales Office, (5i6) 231-3300 

Pittsford 

T-Squared, (716) 248-5005 

Poughkeepsie 

Sales Office, (914) 473-2303 
Rochester 

Sales Office, (716) 326-7340 

Syracuse 

T-Squared, (315) 463-8592 
OH Cleveland 

Sales Of ice, (216) 464-2736 

Pavton 

Sales Office, (513) 890-5350 

OR Beaverton 

E.S. /Chase Company, (503) 641-4111 
PA Fort Washington 

Sales Office, (215) 542-9444 

TN Germantown 

Glen White Associates, (901) 754-0483 
Hixon 

Glen White Associates, (615) 842-7799 

Jonesboro 

Glen White Associates, (615) 477-8850 

TX Dallas 

Mycrosystems Marketing Inc., 

(214) 238-7157 

Sales Office, (214) 241-9521 

Houston 

Mycrosystems Marketing Inc., ’ 

(713) 783-2900 
Sales Office, (713) 784-3400 
VA Colonial Beach 

Glen White Associates, (804) 224-4871 
Lynchburg 

Glen White Associates, (804) 384-6920 

WA Seattle 

E.S./Chase Co., (206) 762-4824 
Wl Milwaukee 

Sales Office, (414) 747-0289 
Can Bells Corners, Ontario 

Sales Office, (613) 829-9714 
Ottawa, Ontario 
Multilek, Inc., (613) 226-2365 
Inti Belgium, Bruxelles 

Sales Office, Tel: (02) 660 30 10 
Inti France, Sillic 

■Sales Office, Tel: (01) 687 22 21 
Inti Scandinavia, Denmark 

Sales Office, Tel: (01) 18 20 00 
Sweden 

Sales Office Tel: ^03' 93 53 90 

Inti England 

Cowley 

Sales Office, Tel: (0865) 77 14 31 

Nahntwich 

Sales Office, Tei: (0270) 62 6560 
inii Germany 

Fellbach 

Intel Semiconductor GmbH, 

Tel: (0711) 580082 

Hannover 

Intel Vertriebsburo, Tel; (0511) 852051 
Muenchen 

Intel Semiconductor GmbH, 

Tel; (089) 55 81 41 

Wiesbaden 

Intel Semiconductor GmbH, 

inti Hong Kong 

China Electronics 

Inti Japan, Tokyo 

Intel Japan Corporation, Tel: (03) 426-9261 


Inti Korea, Chung-Ku, Seoul 

Koram Digital 

Leewood International, Inc. 

Inti Singapore 

General Engineers Associates 
Inti Taiwan, Tapei 

Taiwan Automation Co., Tel: (02) 7710940-3 
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Distributors 


AL Huntsville 

Hamilton/Avnet Electronics, (205) 533-1170 
Pioneer, (205) 837-9300 

AZ Phoenix 

Hamilton/Avnet Electronics, (602) 275-7851 

Phoenix 

Liberty/ Arizona, (602) 257-1272 
CA Costa Mesa 

Avnet Electronics, (714) 745-6111 
Culver City 

Hamilton Electro Sales, (213) 558-2121 
E! Ssgundc 

Liberty Electronics, (213) 322-8100 

Mountain View 

Elmar Electronics, (415) 961-3611 

Mountain View 

Hamilton/Avnet Electronics, (415) 961-8600 
San Diego 

Liberty/San Diego, (714) 565-9171 
Hamilton/Avnet Electronics, (714) 279-2421 
CO Commerce City 

Elmar/Denver, (303) 287-9611 

Denver 

Hamilton/Avnet Electronics, (303) 534-1212 

CT Georgetown 

Hamilton/Avnet Electronics, (203) 762-0361 

Norwalk 

Harvey Electronics, (203) 853-1515 
Ft. Ft I aiiderdale 

Hamilton/Avnet Electronics, (305) 971-2900 

Orlando 

Pioneer, (305) 859-3600 

GA Norcross 

Hamilton/Avnet Electronics, (404) 448-0800 


IL 

IN 

KS 

MA 

MD 

Mi 

MN 

MO 

NC 

NJ 

NM 

NY 


OH 


OK 

OR 

PA 


TX 


UT 


Elk Grove Village 

Pioneer/Chicago, (312) 437-9680 

Mt. Prospect 

Cramer/Chicago, (312) 593-8230 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 

Indianapolis 

Pioneer/Indiana, (317) 849-7300 
Sheridan Sales, (317) 297-3146 

Overland Park 

Hamilton/Avnet Electronics, (913) 888-8900 

Newton 

Cramer Electronics Inc., (617) 969-7700 

Woburn 

Hamilton/Avnet Electronics, (617) 933-8000 

Gaithersburg 

Pioneer/Washington, (301) 948-0710 

Hanover 

Hamilton/Avnet, (301) 796-5000 
Farmington Hills 

Sheridan Sales Co., (313) 477-3800 

Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 
Pioneer/Michigan, (313) 525-1800 

Edina 

Cramer/Bonn, (612) 835-7811 
Hamilton/Avnet Electronics, (612) 941-3801 

Minneapolis 

Industrial Components, (612) 831-2666 

Forissant 

Sheridan Sales, (314) 837-.52Q0 

Hazelwood 

Hamilton/Avnet Electronics, (314) 731-1144 

Greensboro 

Pioneer/Carolina, (919) 273-4441 

Raleigh 

Hamilton/Avnet Electronics, (919) 829-8030 

Cedar Grove 

Hamilton/Avnet Electronics, (201) 239-0800 

Fairfield 

Harvey Electronics, (201) 227-1262 

Mt. Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

Albuquerque 

Alliance Electronics Inc., (505) 292-3360 
Hamilton/Avnet Electronics, (505) 765-1500 

East Syracuse 

Cramer/Syracuse, (315) 437-6671 
Hamilton/Avnet Electronics, (315)437-2641 
Rochester ,, 

Cramer/ Rochester, (716) 275-0300 
Hamilton/Avnet Electronics, (716) 442-7820 
Westbury 

Hamilton/Avnet, (516) 333-5800 

Woodbury 

Harvey Electronics, (516) 921-8700 

Beachwood 

Sheridan Sales Co., (216) 831-0130 

Cincinnati 

Sheridan Sales Co., (513) 761-5432 
Hamilton/Aynet Electronics, (216)461-1400 
Pioneer/Cleveland, (216) 587-3600 

Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 
Pioneer/Dayton, (513) 236-9900 
Sheridan Sales, (513) 223-3332 

Tulsa 

Components Specialties, Inc., (918) 664- 
2820 

Portland 

Almac/Sfroum Electronics, (503) 292-3534 

Horsham 

Pioneer/Delaware, (215) 674-4000 

Pittsburgh 

Pioneer/Pittsburgh, (412) 782-2300 
Sheridan Sales Co., (412) 244-1640 
Kr:sxvi!!c 

Sheridan Sales, (615) 588-5386 

Austin 

Component Specialties, Inc., (512) 459- 
3308 

Dallas 

Cramer Electronics, (214) 661-9300 
Component Specialties, Inc., (214) 357- 
651 1 

Hamilton/Avnet Electronics, (214) 661-8661 

Houston 

oomponenx ispeciaiiies, inc., (713) 771- 
7237 

Hamilton/Avnet Electronics, (713) 780-1771 
Sait Lake City 

Hamilton/Avnet Electronics, (801)972-2800 
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Intel (cent) 




Bellvue 

Hamilton/Avnet Electronics, (206) 746-8750 
Liberty Electronics, (206) 763-8200 

Seattle 

Almac/Stroum Electronics, (206) 763-2300 

New Berlin 

Hamilton/Avnet, (414) 784-4510 

Calgary, Alberta 

L. A. Varah Ltd., (403) 276-8818 
Downsville, Ontario 
Zentronics, (416) 635-2822 
Hamilton, Ontario 
L. A. Varah, (416) 561-9311 
Mississauga, Ontario 

Hamilton/Avnet Electronics, (416)677-7432 

Ottawa, Ontario 

Hamilton/Avnet Electronics, (613)226-1700 
Zentronics, (613) 238-6411 

St. Laurent, Quebec 

Hamilton/Avnet Electronics, (514)331-6443 

Vancouver, British Columbia 

L. A. Varah Ltd., (604) 873-3211 

Argentina, Buenos Aires 

S.I.E.S.A., Tel: 35-6784 

Australia 

Auburn, N.S.W. 

Warburton-Frankie (Sydney) Pty. Ltd., Tel: 

648-1711, 648-1381 

Prospect, South Australia 

A. J. Ferguson (Adelaide) Pty. Ltd., Tel: 

269-1244 

South Melbourne, Victoria 

Warburton-Frankie Industries, 

Tel: 699-4999 
West Ryde, N.S.W. 

A. J. Ferguson Electronics, 

Tel: (02) 807-6878 
Austria, Wien 

Bacher Elektroische Gerate GmbH, Tel: 
(0222) 83 63 96 
Belgium, Bruxelles 

Inelco Belgium S.A., Tel: (02) 660 00 12 

Denmark 

Lyngso Komponent A/S Tel: (01) 67 0077 
Scandinavian Semiconductor Supply A/S 
Tel: (01) 83 50 90 

Finland, Helsinki 

Oy Fintronic AB Tel: (90) 664-451 

France 

Gentilly 

Calais, Tel: 581 00 20- 581 04 09 

Metrologle 

La Tour d'Ashieres Tel: 791 44 44 
Tekelec Airtronic Tel: (1) 027 75 35 

Germany 

Quickborh, Hamburg 

Alfred Neye Enatachnick GmbH, 

Tel: (04106) 6121 


GERMANY, MUNCHEN 
Electronic 2000 
Vertriebs GmbH 
Tel: 089 4340 61 
tC MASTER DISTRIBUTOR 


Kamburg 

Jermyn GmbH, Tel: (06434) 6005 

India, Secunderabad 

Electronics International, Tel: 73720 

Israel, Tel-Aviv 

Eastronics Ltd., Tel: 475151 

Italy 

Milano 

Eledra 3S S.P.A., Tel: (02) 3493041 

Roma 

Eledra 3S S.P.A., Tel: (06) 81 27 290 — 
81 27 324 

Torino 

Eledra 3S S.P.A., Tel: (011) 30 97 097 — 
30 97 114 

Japan 

Tokyo, Chiyoda-ku 

Nippon Micro Computer Co., Ltd., Tel: (03) 
230-0041 

Tokyo, Chuo-Ku 

Ryoyo Electric Corp., Tel: (03) 543-7711 

Yokohama, Midori-Ku 

Pan Electron, Tel: (045) 471-8811 . 


Inti 

New Zealand, Glenn Innes 

Application engineering: 



W. K. McLean, Tel: 587-037 

Contact Appropriate Product Marketing Depart- 

Inti 

Korea, Bukchan-Dong Chiing-Ku 

Koram Digital 

ment 

Literature: 


inti 

Netherlands, Amsterdam 

Inelco Nederland, Tel: (020) 934824 

Marketing Service Department ... 
Price and delivery: 

...(408) 996-5403 

Inti 

Norway, Oslo 

Nordisk Elektronik (Norge) A/S, Tel: (02) 

Customer Service Department 

Place an order: 

...(408) 996-5137 


55 38 93 

Customer Service Department 

...(408) 996-5137 

Inti 

Portugal, Lisboa 

Follow-up an order: 



Ditram, Tel: 119 45 313 

Customer Service Department 

...(408) 996-5137 

inti 

South Africa, Pretoria 

Ail other information: 

inti 

Electronic Building Elements, Tel: 78 92 21 
Spain, Barcelona 

Interface, Tel: 301 78 51 

Marketing Services Department . 

...(408) 996-5406 

inti 

Sweden, Stockholm 

Nordisk Electronik AB, Tel: (08) 248340 

Sales Offices & Representatives 


Switzerland, Zurich 

Industrade AG, Tel: (01) 60 22 30 

United Kingdom 

London 

Rapid Recall Ltd., Tel: (01) 379-6741 
Middlesex 

G.E.C. Semiconductor Ltd., Tel: (01) 904- 
9303 

Reading 

Sintrom, Tel: (0734) 85464 

Sevenoaks, Kent 

Jermyn Industries, Tel: (0732) 50144 


Interdesign 


Interdesign 

(Ferranti Electronics, LTD., Subsidiary 
1255 Reamwood Avenue 
Sunnyvale, California 94086 
(408) 734-8666 
TWX: 910-339-9374 


Sales Offices & Representatives 


Los Angeles 

Sales Office, (213) 933-7013 

Denver 

Quatra, (303) 795-3187 
Detroit 

Chapman Assoc., (313) 352-1645 
Melville, L.l. 

R.O.M.E., (516) 249-0011 
Germany, Munchen 
Sales Office, Tel: (089) 293871 
Israel, Tel-Aviv 

STG International. Tel: 03-248231 
Italy, Milano 

COMPREL, Tel: (02) 92.80.809/345/406/ 

855/318 

Japan, Tokyo 

Microtek, Tel; 03-363-2317 

Sweden, Solna 

SATTCO AB, Tel: 08-83 02 80 

United Kingdom, Oldham 

Sales Office, Tel: 061-624-0515 


International Microcircuits, Inc. 


International Microcircuits Inc. 
3004 Lawrence Expresway 
Santa Clara, California 95051 
(408) 735-9370 


Intersil 


Intersil, Inc. 

10900 N. Tantau Avenue 
Cupertino, California 95014 
(408) 996-5000 
TWX: (910) 338-0228 

Specific product information: 

Memory (408) 996-5292 

Analog 

Linear (408) 996-5149 

Analog Devices (408) 996-5152 

Discretes: 

FETs Duals, Bipolar (408) 996-5149 

Timing Devices (408) 996-5100 


Huntsville 

K & E Associates, Inc., (205) 883-9720 

Phoenix 

Shefler-Khan, (602) 257-9015 
Carson 

Intersil, Inc., (213) 532-3544 
San Diego 

Daniels & Doty Sales, (714) 560-6266 
Sunnyvale 

Intersil, Inc., (408) 744-0618 

Denver 

Intersil, Inc., (303) 750-7004 
Parker-Webster, (303) 751-2600 

Wallingford 

COM-SALE, (203) 269-7964 

Casselberry 

EIR, Inc., (305) 830-9600 
Ft. Lauderdale 
Intersil, Inc., (305) 772-4122 
Cedar Rapids 

Dy-Tronix, Inc., (319) 377-8275 

Franklin Park 

Dekotech, Inc., (312) 455-5100 
Hinsdale 

Intersil, Inc., (312) 986-5303 

Ft. Wayne 

Delsea Sales, (219) 483-9537 
Indianapolis 

Delesa Sales, (317) 894-3778 

Lexington 

Intersil, Inc., (617) 861-6220 

Waltham 

COM-SALE, (617) 890-0011 

Glen Burnie 

New Era Sales, Inc., (301) 768-6666 

Livonia 

Giesting & Associates, (313) 477-6060 

Stevensville 

Giesting and Associates, (616) 465-6544 

Minneapolis 

Intersil, Inc., (612) 925-1844 

Bridgeton 

Dy-Tronix, Inc., (314) 731-5799 

Independence 

Dy-Tronix, Inc., (816) 737-1100 

Corinth 

K & E Associates, (601) 287-1471 

Raleigh 

B. T. Funderburk, Inc., (919) 78a‘-3493 

Londonderry 

COM-SALE, (603) 668-1440 

Cherry Hill 

Barrett Associates, (609) 429-1551 

Englewood Cliffs 

Intersil, Inc., (201) 567-5585 

Albuquerque 

Shelfer-Kahn, (505) 296-0749 
East Syracuse 
Nycom, Inc., (315) 437-8343 
Chagrin Falls 

Crest Comp Sales, (216) 543-9808 
Cincinnati 

Giesting & Associates, (513) 521-8800 

Dayton 

Giesting & Associates, (513) 293-4044 
Intersil, Inc., (513) 866-7328 

Gallon 

Giesting & Associates, (419) 468-3737 

Beaverton 

LD Electronics, (503) 649-8556 or 649-6177 

Dallas 

Southern State Marketing, Inc., (214) 387- 
2489 

Intersil, Inc., (214) 387-0539 
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Intersil (cent) 


Houston 

Southern State Marketing, Inc., (713) 665- 
0991 

UT Salt Lake City 

Parker Webster, (801) 487-5911 
WA Woodenville 

LD Electronics, (206) 485-7312 
W! Cak Creek 

Dolin Sales, (414) 482-1111 
Can Brampton, Ontario 

Intersil, Inc., (416) 457-1014 

Scarborough, Ontario 

Lenbrook industries Ltd., (416) 438-4610 




Get' 








iwvfges^® ^ 


Distributors 


AZ Phoenix 

Kierulff Electronics, (602) 243-4101 
Liberty Electronics, (602) 249-2232 
CA El Segundo 

Liberty Electronics, (213) 322-8100 

Irvine 

Schweber Electronics, (714) 556-3880 

Los Angeles 

Kierulff Electronics, (213) 685-5511 

Mt. View 

Elmar Electronics, (415) 961-3611 

Paio Aito 

Kierulff Electronics, (415) 968-6292 

San Diego 

Intermark Electronics Inc., (714) 279-5200 
Liberty Electronics, (714) 565-9171 

Sunnyvale 

Intermark Electronics Inc., (408) 738-1111 

Tustin 

Kierulff Electronics, (714) 731-5711 
CO Commerce City 

Elmar Electronics. (3031 287-9611 

Denver 

Kierulff Electronics, (303) 371-6500 

Wheatridge 

Bell Industries, (303) 424-1985 


CT Danbury 

Schweber Electronics, (203) 792-3500 

Hamden 

Arrow Electronics, (203) 248-3801 

FL Clearwater 

Diplimat/Southland, Inc., (813) 443-4514 

Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 

Hollywood 

Schweber Electronics, (305) 927-0511 

Palm Bay 

Arrow Electronics, (305) 725-1480 

GA Atlanta 

Schweber Electronics, (404) 449-9170 

Doraville 

Arrow Electionics, (404) 455-4054 
It. Elk Grove Village 

Kierulff Electronics, (312) 640-0200 
Schweber Electronics, (312) 593-2740 

Schaumburg 

Arrow Electronics, (312) 893-9420 
IN Indianapolis 

Advent Electronics, (317) 297-4910 
Sheridan Associates, (317) 297-3147 

MA Billerica 

Kierulff Electronics, Inc., (617) 667-8331 

Waltham 

Schweber Electronics, (617) 890-8484 

Woburn 

Arrow Electronics, (617) 933-8130 

MD Baltimore 

Arrow Electronics, (301) 247-5200 

Rockville 

Schweber Electronics, (301) 881-3300 
Ml Farmington 

Sheridan Sales, (313) 447-3800 
Livonia 

Schweber Electronics, (313) 525-8100 
MN Bloomington 

Arrow Electronics, (612) 887-6400 
Eden Prairie 

Schweber Electronics, (612) 941-5280 
MO Kansas City 

LCOMP, (816) 221-2400 
Maryland Heights 
LCOMP, (314) 291-6200 
NC Kernersville 

Arrow Electronics, (919) 996-2039 
Raleigh 

RESCO, (919) 781-5700 

NH Manchester 

Arrow Electronics, (603) 668-6968 
NJ Moorestown 

Arrow Electronics, (609) 235-1900 

Somerset 

Schweber Electronics, (201) 463-6003 

Towata 

Diplomat IPC, Corp., (201) 785-1830 

NM Albuquerque 

Alliance Electronics, Inc., (505) 292-3360 
Bell Industries, Century Electronics Div,, 
(505) 292-2700 

NY Binghamton 

Harvey Federal Electronics, (607) 748-8211 

Buffalo 

Summit Distributors, Inc., (716) 884-3450 

Farmingdale 

Arrow Electronics, (516) 694-6800 
Arrow Electronics, (516) 694-1359 

Hauppauge 

Components Plus, (516) 231-9200 

Rochester 

Schweber Electronics, (716) 461-4000 

West Henrietta 

Harvey Federal Eiecironics, (bO/) 334-5920 

Westbury 

Schweber Electronics, (516) 334-7474 
OH Beachwood 

Schweber Electronics, (216) 464-2970 
Sheridan Associates, (216) 831-0130 

CiriCinriau 

Sheridan Associates, (513) 761-5432 

Dayton 

Arrow Electronics, (513) 253-9176 

OK Tulsa 

Component Specialties, (918) 664-2820 

PA Horsham 

Schweber Electronics, (215) 441-0600 

Pittsburgh 

Sheridan Sales, (215) 244-1640 

TX Austin 

Component Specialties, (512) 459-3307 

Dallas 

Component Specialties, (214) 357-6511 
Schweber Electronics, (214) 661-5010 


Houston 

Component Specialties, (713) 771-7237 
Schweber Electronics, (713) 784-3600 
UT Salt Lake City 

Bell Industries, (801) 972-6969 
Kierulff Electronics, (801) 973-6913 
WA Bellevue 

Liberty Electronics, (206) 453-8300 

Tukwila 

Kierulff Electronics, (206) 575-4420 
Wi Oak Creek 

Arrow Electronics, (414) 764-6800 
Can Downsview, Ontario 

CESCO, (416) 661-0220 
Zentronics Ltd., (416) 635-2822 
Montreal, Quebec 
CESCO, (514) 735-5511 
Zentronics Ltd., (514) 735-5361 
Ottawa, Ontario 
CESCO, (613) 729-5118 
Zentronics Ltd., (613) 238-6411 
Quebec City, Quebec 
CESCO, (418) 524-4641 
Vancouver, British Columbia 

R. A.E. Ind. Elect. Ltd., (604) 687-2621 
Waterloo, Ontario 

Zentronics Ltd., ^519' 884 5700 
Inti Australia 

Burwood, Victoria 
R & D Electronics Pty. Ltd., 

Tel: 288-8232/8262 
Crows Nest NSW 

H & D Electronics, Pty. Ltd., Tel: 439-5488 
Inti Austria. Wien 

Rieger GmbH. Tel: (0222) 73-46-84-0 
Inti Belgium, Bruxelles 

Auriema-Europe, Tel: 02-5236295 
Inti Denmark, Copenhagen 

E. V. Johanssen Electronik A-S, Tel; 45-1- 
839022 

Inti Finland, Espoo 

Nabla Eleklronikka Oy, Tel: 90-46 28 29 
Inti France, Sevres 

Tekelec-Airtronic, Tel: (1) 027-75-35 
Inti Hong Kong, Kowloon 

S. S.I.-Far East Ltd., Tel: 3-672112-3 

Inti India, Bombay 

Zenith Electronics, Tei; 384214 
Inti India 

U.S. Office, Palo Atto, California 
Fegu Electronics, Tel: 415-493-1788 
Inti Israel, Tel-Aviv 

R N. Eiecifonics, Tei: 471659 
Inti Italy, Milano 

Auriema Italia SRL, Tel; 02-430602 
Inti Japan 

Tokyo 160 

Infernix Inc., Te!: 369-1101 

Osaka 

Intermix Inc., Tel: (03) 369-1101 

Inti Korea, Seoul 

Caduceus Ltd., Tel: 777-2325 
U.S. Office. Palo Alto, California 
SatUi'n Trading Limited, (415) 493-0813 
Inti New Zealand 

Delphi Industries Ltd., 

Tel: Auckland 574-858 
Inti Norway, Oslo 

Hans H. Schive A/S, Tel: 557692 
!??t! Singapore 

General Engineers Corp. Pty, Ltd., Tel: 
333641, 333651 
Inti South Africa, Pretoria 

Electronic Bldg., Elements Pty. Ltd., Tel: 
78-9221/6 

inii Souin Airica 

U.S. Office, Mountain View, California 
Intectra, Tel; 415-967-8818 
Inti Spain, Madrid 

Hispano Electronica, Tel; 619 41 08 
Inti Sweden, Vallingby 

Svensk Teleimport AB, Tel: 133033 STIAB S 
Inti Switzerland, Zurich 

Laser & Electronic-Equipment, 

Tei: 01 65 33 30 
inn laiwan, laipei 

Enterprex Corporation, Tel: 5318375-8 
Inti Thailand, Bangkok 

Solid Supply Centre (SSC), Tel: 519889 
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Intersil (cont) ^ 

Inti Turkey, Ankara 

Turkelek Elektronik Ltd., Tel: 18 94 83 

Inti United Kingdom, Derby, England 

Andis Components Ltd., Tel; 0332 363296 
Hampton, England 
Tranchant Electronics Ltd., 

Tel: 01979 0123/7 

London, England 

Rapid Recall Ltd., Tel: 01-3796741 

Slough, England 

Anzac Components Ltd., Tel: 0753.38811 
Macro-Marketing Ltd., Tel: (06286) 63011 
Inti West Germany, Buckeburg 

Spezial-Electronic KG, Tel: 05722 1011 

Munchen 

Spezial Electronic KG, Tel: 89/530387 


MA Lexington 

Lambda, (617) 861-8585 
MN Minneapolis 

Lambda, (612) 935-6194 
NY Melville 

Lambda, (516) 694-4200 
Poughkeepsie 
Lambda, (914) 297-4800 
Rochester 

Lambda, (716) 454-6770 
OH Cleveland 

Lambda, (216) 585-7808 
Lambda, Enterprise 2-183 
TX Dallas 

Lambda, (214) 341-5130 
Houston 

Lambda, (713) 464-6554 
Can Pointe-Claire, Quebec 

Veeco Lambda Ltd., (514) 697-6520 

Toronto, Ontario 


NY New Hyde Park 

Comp-Tech Sales, (516) 593-2628 

Penfield 

Barthel Enterprises, (716) 377-3018 
OH Cleveland 

Components, Inc., (216) 243-9200 

West Carrollton 

Components, Inc., (513) 866-0661 

PA Wayne 

Bartlett Associates, (215) 688-7325 

TX Houston 

Jackson Arnold Company, (713) 981-5789 
Richardson 

Jackson Arnold Company, (214) 783-8348 

VA Arlington 

Cans, Fryling & Pugh, Inc., (703) 527-3262 
Inti Argentina, Buenos Aires 
Nuclex, Tel: 46-9549 
Inti France, Boulogne 

International Semiconductor Corp., 

Tel: 6045275 + 



Lambda 


Lambda Semiconductor 
Lambda Electronics 
121 International Drive 
Corpus Christi, TX 78410 
(512) 883-6251 


Sales Offices & Representatives 


CA 

Carson 

Lambda, (213) 537-8341 

Sunnyvale 

Lambda, (408) 738-2541 

CO 

Denver 

Lambda, (303) 779-9561 

FL 

Largo 

Lambda, (813) 596-5151 

IL 

Arlington Heights 
Lambda, (312) 593-2550 


Veeco Lambda Ltd., (416) 486-0794 
Inti England, High Wycombe, Bucks 

Lambda Electronics, Tel: High Wycombe 
36386/7/8 

Inti France, Gometz le Chatel 

Lambda Electronique S.A., Tel: 012-1487 
Inti Germany, Aachen 

Lambda Netzgerate GmbH., Tel: 078-41- 
5527 


GERMANY, MUNCHEN 
Astronic GmbH 
Tel: 089-3040 11 
1C MASTER DISTRIBUTOR 


Inti Israel, Tel Aviv 

IsLambda Electronics Ltd., Tel: 240-672 
Inti Japan, Yokohama 

Nemic, Tel: 03-490-5831 

Inti Mexico 

Mexitek, S.A., Tel: 5-36-09-10 or 5-43-03- 
77 


LSI Computer Systems 


LSI Computer Systems, Inc. 
1235 Walt Whitman Road 
Melville, New York 11746 
(516) 271-0400 
TWX: 510-226-7833 

Specific product information: 

Ronald Colino 
Applications engineering: 

Ronald Colino 
Literature: 

Shari Chassen 
Price and delivery: 

Shari Chassen 
Follow-up an order: 

Shari Chassen 
All other information: 

Shari Chassen 


Sales Offices & Representatives 


AL Huntsville 

REMCO, (205) 883-9260 
AZ Scottsdale 

Verein Corporation, (602) 948-3571 
CA San Diego 

Mesa, (714) 278-8021 
Santa Clara 

Fischer Associates, (408) 733-7350 

CO Parker 

Component Sales, Inc., (303) 841-2650 

IL Bellwood 

Fiat Engineering Associates, (312) 547-6200 

IN Ft. Wayne 

Fiat Engineering Associates, (219) 482-2408 
MA Framingham 

Bartlett Associates, (617) 879-7530 

MD Fulton 

Gans, Fryling & Pugh, Inc., (301) 837-6311 

NJ Wellington 

Com-Tech Sales, Inc., (201) 935-5454 


Inti Germany, Munchen 

Solicomp, Tel: 089/69 65 66/67 
Inti Italy, Milano 

Skylab, Tel: 688.38.06 
Inti Japan, Tokyo 

Corton Trading Company, 

Tel: (03) 44907141/2 
Inti United Kingdom, London 

ADCO Industrial Components, 
Tel: 01-995-8495 


Maruman 


Maruman Integrated Circuits 
122 Midas Way 
Sunnyvale, California 94086 
(408) 739-0560 


Sales Offices & Representatives 


AL Huntsville 

Electronic Mkt. Assoc., Inc., (205) 533- 
3620 

AZ Phoenix 

Cleveland Ent., Inc., (602) 944-4670 
CA Los Angeles 

Ed Landa Co., (213) 879-0770 

CO Denver 

’ Cleveland Ent. Colorado, Inc., (303) 751- 
3252 

CT Washington 

Tri Com, (203) 868-7748 

FL Lighthouse 

R. C. Simon & Company, Inc., (305) 941- 
2757 

IL Des Plaines 

Janus, Inc., (312) 298-9330 
IN Indianapolis 

Ihrig Assoc., Inc., (317) 783-7630 
KS Overland Park 

Kebo lOlfg. Rep., (913) 649-1051 
• MA Burlington 

Tri Com, (617) 272-8163 
Ml Farmington Hills 

Carter, McCormic & Peirce, Inc., (313) 
477-7700 
MO St. Louis 

Kebco Mfg. Rep., (314) 576-4111 
NC Winston-Salem 

Electronic Mkt. Assoc., Inc., (919) 722- 
5151 

NJ Cherry Hill 

J. N. Barrett, (609) 429-1551 
NM Albuquerque 

Cleveland Ent., Inc., (505) 266-5594 
NY Hicksville 

Sales Office, (516) 364-8810 
Jericho 

J-Square Mkt., (516) 997-6210 
Syracuse 

Labtronics, (315) 454-9314 

OH Dayton 

Carter, McCormic & Peirce, Inc., (513) 

222-7700 

Fairview Park 

Carter, McCormic & Peirce, Inc., (216) 

779-5100 

PA Monroeville 

Carter, McCormic & Peirce, Inc., (412) 

372-4415 
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Maruman (cont) 


SC 

Greenville 

Electronic Mkt. Assoc., Inc., (803) 233- 
4637 

TX 

Houston 

SSA, Inc., (713) 661-0681 

Richardson 

SSA', inc., (214) 231-6181 

VA 

Reston 

Boyle Assoc., (703) 620-9558 

WA 

Seattle 

Datacom Assoc., (206) 285-2525 

Distributor* 

CA 

Sunnyvale 

Western Micro Technology, (408) 737-1660 

Master Logic Corp. 

Master Logic Corporation 

716 E. Evelyn 

Sunnyvale, CA 94086 
(408) 732-7777 


cp^^iflc prcduct 'iifcrMSSt'CR: 

Stephen R. Allen 
Application engineering: 

Stephen R. Allen 
Literature: 

Stephen R. Allen 
Price and delivery; 

Stephen R. Allen 
Follow-up an order: 

Stephen R. Allen 
All other inlormation: 

Charles A. Allen 


Matrox 


Matrox Electronic Systems Ltd. 

2795 Bates Road 

Montreal, Quebec. H3S 1B5, Canada 
(514) 481-6838 
TWX: 05-825651 


Sales Offices & Representatives 


MA Burlington 

Dynamic Sales, (617) 272-5676 

Cambridge 

Media Systems Inc., (617) 661-9424 
Ml Ann Arbor 

Newman Computer Exchange, 

(313) 994-3200 

NJ Tenafly 

Budd-Tronics Inc., (201) 569-2230 
NY Mooers 

Matrox International Corp. 

TX Dallas 

Mycrosystems Marketing Inc., 

Houston 

Microsystems Marketing Inc., 

(713) 783-2900 
Can Ontario, Ottawa 

Multilek Inc., (613) 226-2365 
Inti Australia, Epping 

Measuring & Control Equipment, 

Mace Co. Ply. Ltd., Tel: 86-4060 
Inti Austria, Ameisg 

Dontron GES M.B.H. & Co. KG, 

Tel: (0222) 94 56 46 
Inti Denmark 

Jorgen Andersen Ingeniorfirma A.S., 

Tel: (02) 91 88 88 
Inti England. London 

Shelton Instruments Ltd., Tel: 01-278 6273 
England, Bournemouth 
Techexport Inc. 
inti Finland, Helsinki 

Distep-TY 


Inti France, Asnieres 

Metrologie, Tel: 791 44 44 
Inti Germany, Munchen 

Atlantik Electronik GmbH, 

Tel; 089/7 85 31 12 
Inti Greece, Athens 

Dimitri B. Zahos, Tel: 77 70 423 
Inti Hong Kong 

.Shenklin Trading Co Ltd., Teh 5-281521-3 

Inti India, Calcutta 

Summit PVT Ltd., Tel; 23-1671-2 
Inti Israel, Tel-Aviv 

RN Electronics Agencies, Tel: (03) 471659 
Inti Italy, Milano 

3-G Electronics s.r.l., Tel; 544291 
Inti Japan, Tokyo 

Internix Incorporated, Tel: 369-1101 
Inti Netherlands, Breda 

Famatre Benelux, Tel: (076) 133457 
Inti South Africa, Johannesburg 

L’Electron (PTY) Ltd., Tel: 40-6296 
Inti Spain, Madrid 

Neotecnica S.A.E., Tel: 2420900 
Inti Sweden, Malmo 

Satt Electronlund AB, Tel: 040-22 20 00 
Inti Switzerland, Zurich 

Kontron Electronic Ltd., Tel: 01-62 82 82 
Inti Taiwan, Taipei 

Multitech International Corporation, 

Tel: (02) 7681232 


Microcircuits Technology 

Microcircuits Technology 
650 Nuttman, #104 
Santa Clara, CA 95050 
(408) 988-7771 


Micro Networks 


Micro Networks Corporation 
324 Clark Street 

Worcester, Massachusetts 01606 
I (617) 852-5400 

I Specific product information; 

I Chuck Sabolis Ext. 208 

i Applications engineering: 

i Chuck Sabolis Ext. 208 

Literature; 

Jack Cutone Ext. 220 

Price and delivery: 

Jack Cutone Ext. 220 

Follow-up an order: 

Jack Cutone Ext. 220 

AM other information: 

John Munn Ext. 225 


Sales Offices & Representatives 


AZ Tempo 

Sedco Sales, Inc., (602) 968-7791 
CA Canoga Park 

California Electronic Marketing, Inc., 
(213) 884-7867 

Mt. View 

Leddy Associates, (415) 969-6313 

Santa Ana 

California Electronic Marketing, Inc., 
(714) 835-2702 

CO Parker 

Technology Marketing Associates, 

(303) 841-3435 

CT Easton 

John E. Boeing, Inc., (800) 225-1333 

FL Clearwater 

Dyne-A-Mark Corporation, (813) 441-4702 
Fort Lauderdale 

Dyne-A-Mark Corporation, (305) 771-6501 

Maitland 

^ wut aiiuii, \OKJOf 

IL Elk Grove Village 

Oasis Sales Corporation. (312) 640-1850 
IN Fort Wayne 

T X Sales, Inc., (219) 637-5410 


10 

KS 

MA 

MD 

Ml 

MN 

MO 

NY 

NM 

OH 

PA 

TX 

WA 

Wl 

Can 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

inti 

inti 

Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

inti 

Inti 

Inti 
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Davenport 

Ensco-Rep, Inc., (319) 386-6600 

Overland Park 

Ensco-Rep, Inc., (913) 381-7557 

Lexington 

John E. Boeing, Inc., (617) 862-2500 

Gaithersburg 

Houck Associates, (301) 840-2256 

Lutherville 

Houck Associates, (301) 296-6021 
Grosse Point Woods 
A & D Electronics. (313) 884-1956 

Minneapolis 

Beta Engineering Corporation, 

(612) 546-2215 

St. Louis 

Ensco-Rep, Inc., (314) 567-3935 

East Syracuse 

Nycom, Inc., (315) 437-8343 

Jamaica 

S-J Sales Associates, (212) 291-3232 

Albuquerque 

Technology Marketing Associates, 

(505) 298-4321 

Chagrin Falls 

Midwest Marketing Associates, 

(216) 247-6655 

Dayton 

Midwest Marketing Associates, 

(513) 433-2511 

King of Prussia 

Rivco-January, Inc., (215) 265-5211 

Dallas 

J. Clay Company, (214) 350-1281 

Houston 

J. Clay Company, (713) 367-2292 

Seattle 

Datacom Associates, (206) 285-2525 

Menomonee Falls 

Oasis Sales Corporation, (414) 251-9431 

Ontario, Oakville 
Haltronics, Ltd., (416) 844-2121 
Australia, Adelaide 

Prospect, A.J.F. Systems & Components 
Pty. Ltd., Tel; 269-1244 

Austria, Wien 

Kapla Electronik, Tel: 43-48-122 

Belgium, Bruxelles 

I.S.I., Tel: 02/660-13 56 

Denmark, Silkebbrg 

Erni & Co. A/S, Tel: (06) 836211 

England, Middlesex 

Pascall Electronics Ltd., 

Tel: Sunbury 9327 87418 

Finland, Helsinki 

Turion OY, Tel: 90-377787 

France, Les Ulis 

Microel, Tel: 1-9070824 

Germany, Munchen 

Tekelec Airtronic, Tel; (089) 594-621 

Greece, Athens 

Mr. Theodore D. Tzitzinias, Tel: 942,4071 

India, Bombay 

Hind Ind'l & Mercantile Co. Private Ltd., 
Tel: 373 544 

Israel, Tel-Aviv 

R.N. Electronics. Tel: 03-471032 

itaiy, Milano 

Microelit S.R.L, Tel: 479487 

Japan, Tokyo 

Internix, Tel: (03) 369-1 101 , 

Netherlands, Breda 

Indelec B.V., Tel: 076-142333 

Norway, Oslo 

Scancopter AS, Tei; 02-69 4490 

South Africa, Bryanston 
S’Electronics 
Spain, Madrid 

Compania Electronics de Technicas, 

Tel: 254-98 31 

Sweden, Vallingby 

Scancopter, Tel; 08/38 00 65 

Switzerland, Zurich 

Telemeter Electronic AG, Tel: 01/25 78 72 

Taiwan, Taipei 

Tai 1 Trading Co., Ltd., Tel; 393 61111 

Yugoslavia 

Belram S.A., Brussels, Belgium. 

Tel: 34.33.32 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Micropac Industries 


Micropac Industries, Incorporated 
905 East Walnut Street 
Garland, Texas 75040 
(214) 272-3571 
TWX: (910) 860-5186 

All other information: 

All Inquiries; Marketing Department 

ext. 20, 21, 24 


Sales Offices & Representatives 


AL Huntsville 

A. B. Andrews & Co., Inc., (205) 539-6817 

AZ Phoenix 

Bob Anderson Company, (602) 266^2070 

CA Los Altos 

Stout-Loeswick, Inc., (415) 948-3265 

Palo Alto 

Western International Trade Corp., (415) 

321-1240 

San Diego 

Van Gott & Associates, (714) 272-8452 

Santa Ana 

Rical Associates, (714) 557-6543 
CO Denver 

Component Sales, Inc., (303) 759-1666 

CT Milldale 

Wood Sales Co., (203) 621-4887 
FL Coral Springs 

H. A. Inc., (305) 752-7520 

Largo 

H.A. Inc., (813) 536-8536 
IL Des Plaines 

Janus, Inc., (312) 298-9330 
KS Overland Park 

John F. Guernsey & Co., (913) 381-2225 
MA Needham Heights 

Wood Sales Co., (617) 444-1601 
Ml Ann Arbor 

0-M Sales Co., (313) 973-9450 
MN Arden Hills 

Magner & Associates, Inc., 

(612) 483-0656/7 
MO Maryland Heights 

John F. Guerney & Co., (314) 878-5404 

NC Research Triangle Park 

A. B. Andrews & Co., Inc., (919) 549-0563 
NH Wilton 

Wood Sales Co., (603) 654-2961 
NJ Ridgefield 

Rical Associates, (201) 945-5250 
NY Syracuse 

T-2 Electronics, (315) 463-8592 
Victor 

T-2 Electronics, (716) 924-9101 
OH Centerville 

Charles V. Clark, (513) 435-3000 
Cleveland 

Del Steffen & Associates, (216) 461-8333 

Dayton 

Del Steffen & Associates, (513) 293-3146 

OR Portland 

Northwest Marketing Associates (503) 297- 
2581 

VA Vinton 

A. B. Andrews &. Co., Inc. 

WA Bellevue 

Northwest Marketing Associates, (206) 
455-5846 


Micro Power Systems 


Micro Power Systems 
3100 Alfred Street 
Santa Clara, California 95050 
(408) 247-5350 
TWX: (910) 338-0154 


Specific product Information: 

Standard Products Division ext. 318 

Literature: 

Standard Products Division ext. 314 


Sales Offices & Representatives 

CA 

San Diego 

Harvey King Associates, (714) 566-5252 

San Jose 

Electro-Ventures, (408) 997-0955 

Santa Ana 

Rical Associates, (714) 557-6543 

CO 

Parker 

Component Sales, (303) 841-2650 

FL 

Coral Springs 

H.A. Inc., (305) 752-7520 

IL 

Chicago 

Industry Representatives Inc., 

(312) 647-7755 

IN 

Indianapolis 

Electro Reps Inc. (317) 255-4147 

MA 

Burlington 

Dynamic Sales, (617) 272-5676 

MD 

Baltimore 

Stemler Associates, (301) 944-8262 

Ml 

Southfield 

L. H. Dickelman Co., (313) 353-8210 

MN 

Minneapolis 

Peterson Electronics, (612) 884-3483 

NM 

Albuquerque 

Trembly Associates, (505) 266-8616 

NY 

Rochester 

Ontek, Inc., (716) 464-8636 

Tuckahoe 

Spectrum Sales, (914) 793-1660 

TX 

Austin 

The Cunningham Company, (512) 459-8947 

Dallas 

The Cunningham Company, (214) 233-4303 

Houston 

The Cunningham Company, (713) 461-4197 

WA 

Tukwila 

General Electronics Inc., (206) 575-4030 

Inti 

Australia, Strathfield 

AMPEC Engineering Co. 

Inti 

Belgium, Brussels 

SA Sotronic NV 

Inti 

Denmark, Copenhagen 

Advanced Electronics of Denmark Aps. 

Inti 

England, Essex 

Pronto Elec. Systems Ltd. 

Inti 

France, Boulogne-sur-Seine 

Martec 

Inti 

India, New Delhi 

Chawla Sales Corp. 

Inti 

Israel, Tel-Aviv 

R N Electronics 

Inti 

Italy, Milano 

Tekelec-Airtronic 

Inti 

Mexico, Mt. View, California 

Intectra, (408) 967-8818 

Inti 

Sweden, Dalvagen 

Sattco AB 

Inti 

Switzerland, Steinhausen 

ANATEC AG 

Inti 

West Germany, Munchen 

Tekelec-Airtronic 

Distributors 

MD 

Baltimore 

Whitney Distributors, (301) 944-8080 

Mitel Semiconductor 


Mitel Semiconductor Inc. 

P.O. Box 13089 

Kanata, Ottawa, Ont., Canada, K2K 1X3 
(613) 592-2122 
Telex; 053-4596 
TWX; 610-562-8529 

Specific product information: 

Marketing 

Application engineering; 

Marketing 

Literature: 

Marketing 


Follow-up an order: 

Customer Service (514) 534-2321 

All other information: 

Marketing 


Sales Offices & Representatives 


AL Huntsville 

A. B. Andrews & Company, (205)539-6817 

CA San Diego 

Mitel Semiconductor, (714) 299-4888 

Santa Clara 

PL Incorporated, (408) 985-0400 

Torrance 

Component Marketing Assoc., 

(213) 541-2515 

CO Denver 

Mitel Semiconductor, (303) 750-8177 
CT Orange 

Contact Sales, (203) 932-5656 
IL Rolling Meadows 

Sieger Assoc., (312) 991-6161 
IN Fort Wayne 

Scott Electronics, (219) 743-1586 
Indianapolis 

Scott Electronics, (317) 897-9976 
MA Burlington 

Contact Sales, (617) 273-1520 
Ml Plymouth 

Scott Electronics, (313) 455-2440 
MN New Brighton 

T. W. C. Sales, (612) 636-1770 
MO St. Louis 

Beneke & McCaul, (314) 434-6242 

NC Raleigh 

A. B. Andrews & Company, (919) 549-0563 
NJ Haddonfield 

Mesa Technical Assoc., (609) 429-9531 
NY Ogdensburg 

Mitel Semiconductor, (315) 393-1212 
Valley Cottage 

L. R. C. Assoc., (914) 634-7973 
OH Cincinnati 

Scott Electronics, (513) 791-2513 

Cleveland 

Scott Electronics, (216) 291-2600 

Columbus ^ 

Scott Electronics, (614) 236-8619 

Dayton 

Scott Electronics, (513) 294-0539 
PA Pittsburgh 

Scott Electronics, (412) 828-1073 

TX Dallas 

N. Reese Assoc., (214) 638-6575 

Houston 

W. Reese Assoc., (713) 621-3134 

VA Arlington 

Mitel Semiconductor, (703) 243-1600 

Vinton 

A. B. Andrew & Company ,(703) 890-1128 

WA Tukwila 

General Electronics Inc., (206) 575-4030 
Vancouver 

General Electronics Inc., (206) 693-0025 

Wl Janesville 

Mitel Semiconductor, (608) 752-3537 
Can Montreal, Quebec 

Mitel Semiconductor, (514) 534-2321 

Ottawa, Ontario 

Mitel Semiconductor, (613) 592-2122 

Toronto, Ontario 

Canadian General Electric, (416) 537-4481 
Vancouver, B.C. 

Memco, (604) 943-3552 
Inti Australia, Victoria 

R & D Electronics, Tel: 288-8232 
Inti England, Slough 

Mitel Semiconductor, Tel; 0753-28154 
Inti Belgium, Bruxelles 

Sotronic, Tel: 735-9791 
Inti Finland, Helsinki 

Yleisel'etronika, Tel: 90-558-841 
Inti Germany, Munchen 

Atlantik Elektronik, Tel: 089-785-3165 
Inti Hong Kong, Kowloon 

Mitel Semiconductor, Tel: 3-318256 
Inti India, Bombay 

Ramniklal C. Kothari & Co., Tel: 25-1632 
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Mitel (cont) 

Inti 

Ireland, Shannon 

Mitel Semiconductor, Tel: 061-61433 

Inti 

Israel, Tel-Aviv 

K.N. Electronics, Tel; 03-471659 

Inti 

Japan, Tokyo 

lEE Corp., Tel; 03585-2333 

inti 

Denmark, Copenhagen 

Mitel Semiconductor, Tel: 01-119302 

Inti 

Switzerland, Zurich 

Dimes, Tel; 01-626140 

Inti 

Puerto Rico, Katano 

Mitel Serniconductor, Tel: (809) 795-0365 

Distributors 

AZ 

Tucson 

Ancrona, (602) 881-2348 

CA 

Culver City 

Ancrona, (213) 390-3595 


Los Angeles 

Energy Electronic Products, (213) 670-7880 


Santa Ana 

Ancrona, (714) 547-8424 


Sunnyvale 

Ancrona, (4uS) 245-412i 

GA 

Atlanta 

Ancrona. (404) 261-7100 

IL 

Des Plaines 

Edmar Electronics, (312) 298-8580 

MA 

Framingham 

Future Electronics, (617) 879-0860 
(800) 275-0480 

OR 

Portland 

Ancrona, (503) 254-5541 

TX 

Houston 

Ancrona, (713) 529-3489 

Can 

Toronto, Ontario 

Canadian General Electric, (416) 537-4481 


Vancouver, B.C. 

Conto Electronics, (604) 324-0505 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Mitsubishi Electric Corp. 


Mitsubishi Electric Corp. 
Mitsubishi Oenki Bldg. 
Marunouchi, Tokyo 
Post Code too, Japan 
Tel; (03) 218-3473 
Cable: MELCO TOKYO 

Melco Sales, Inc. 

2500 Main St, 

Irvine, CA 92714 
Melco Sales, Inc. 

7045 North Ridgeway Ave. 
Linconwood, Illinois 60645 
(312) 973-2000 
Melco Sales, Inc. 

3030 East Victorie Street 
Compton, California 90221 
(213) 537-7132 


Monolithic Memories 


Mnnnlithic MRmnrip<! 

1165 East Argues Avenue 
Sunnyvale, California 94086 
Tel: (408) 739-3635 
TWX: 910-339-9229 


Sales Offices & Representatives 


AL Huntsville 

REP, Inc., (205) 881-9270 

AZ Scottsdale 

Summit Sales, (602) 994-4587 

CA Culver City 

Bestronics, (213) 870-9191 
Irvine- 

Bestronics, (714) 979-9910 

Mountain View 

Thresum Associates, (415) 965-9180 

San Diego 

Littlefield 8 Smith, (714) 455-0055 

CO Wheatridge 

Waugaman Associates, (303) 423-1020 

CT North Haven 

Comp Rep Associates, (203) 239-9762 

FL Clearwater 

Dyne-A-Mark, (813) 441-4702 
Fort Lauderdale 
Dyne-A-Mark, (305) 771-6501 
Altamonte Springs 
Dyne-A-Mark, (305) 831-2097 

GA Tucker 

Rep, Inc., (404) 938-4358 

IL Rolling Meadows 

Sumer, (312) 394-4900 

Electro "Reps, (317) 255-4147 
10 Cedar Rapids 

S & Sales, (319) 393-1845 

KA Olathe 

Rush and West, (913) 764-2700 
MD Baltimore 

Monolithic Sales, (301) 296-2444 

MA Needham Heights 

Comp Rep Associates, (617) 444-2484 

Ml Grosse Point 

Greiner Associates, (313) 499-0188 

MN Minneapolis 

Nortec Sales, (612) 835-7414 

MO Ballwin 

Rush and West, (314) 394-7271 

NJ Teaneck 

R. T. Reid Assoc., (201) 692-0200 

NY Rochester 

L-Mar Associates, (716) 328-5240 

Syracuse 

L-Mar Associates, (315) 437-7779 

NC Raleigh 

Rep, Inc., (919) 851-3007 

OH Cincinnati 

Makin Associates, (513) 871-2424 

Mentor 

Makin Associates, (216) 464-4330 

OR Portland 

N. W. Marketing, (503) 297-2581 

PA Oreland 

CMS Marketing, (215) 885-5106 

TN Jefferson City 

Rep, Inc., (615) 475-4105 

TX Dallas 

West & Associates, (512) 451-2456 

NH Salt Lake City 

Waugaman Associates, (801) 363-0275 

WA Bellevue 

Northwest Marketing, (206) 455-5846 

Wl Milwaukee 

Sumer, (414) 259-9060 

Can Milton, Ontario 

Cantec, (416) 624-9696 

Ottawa, Ontario 

Cantec, (613) 225-0363 
Pierre Ponds, Quebec 
Cantec, (514) 620-3121 

Inti W. Germany, Munchen 

982601 

Inti ' Japan, Tokyo 

Monolithic Memories, Tel. 3-4039061 









Distributors 

Huntsville 

Hall-Mark Electronics, (205) 837-8700 
Phoenix 

Kierulff Electronics, (602) 243-4101 
Sterling Electronics, (602) 258-4531 

Los Angeles 

Kierulff Electronics, (213) 685-5511 . 

Palo Alto 

Kierulff Electronics, (415) 968-6292 

San Diego 

Intermark Electronics, (714) 279-5200 
Kierulff Electronics, (714) 278-2112 

Santa Ana 

Intprmark Eelctronics, (714) 540-1322 

Sunnyvale 

Dipiomat/Wesiiand, (40S) 734-1900 
Intermark Electronics, (408) 738-1111 
Tustin 

Kierulff Electronics, (714) 731-5711 

Denver 

Kierulff Electronics, (303) 371-6500 

Wheatridge 

Century Electronics, (303) 424-1985 

Hamden 

Arrow' Electronics, (203) 248-3801 

Wilton 

Components for Industries, (203) 762-8691 

Clearwater 

Diplomat/Southland, (813) 443-4514 

Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 
Hall-Mark Electronics, (305) 971-9280 

Orlando 

Elk Grove Village 

Hall-Mark Electronics, (312) 437-8800 
Kierulff Electronics, (312) 640-0200 













MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Monolithic Memories 


IN Indianapolis 

Advent Electronics, (317) 297-4910 
KS Shawnee Mission 

Hall-Mark Electronics, (913) 888-4747 
MA Billerica 

Kierulff Electronics. (617) 935-5134 
Burlington 

Lionex, (617) 272-9400 

Woburn 

Arrow Electronics, (617) 933-8130 
MD Baltimore 

Arrow Electronics, (202) 737-1700 
Pytronics/Savage, (301) 792-0780 
Gaithersburg 

Pioneer Washington, (301) 948-0710 
Savage 

Pyttronics Industries, (301) 792-0780 
Ml Ann Arbor 

Arrow Electronics, (313) 971-8220 

Farmington 

Diplomat/Northland, (313) 477-3200 
MN Bloomington 

Arrow Electronics, (612) 887-6400 
Hall-Mark Electronics, (612) 884-9056 

MO Earth City 

. Hall-Mark Electronics, (314) 291-5350 
NC Raleigh 

Hall-Mark Electronics, (919) 832-4465 
NH Manchester 

Arrow Electronics, (603) 668-6968 

NJ Fairfield 

Kierulff Electronics, (201) 575-6750 

Moorestown 

Arrow Electronics, (609) 235-1900 

Rutherford 

Kierulff Electronics,. (201) 935-2120 
Diplomat/ PC, (201) 785-1830 

Saddlebrook 

Arrow Electronics, (201) 797-5800 
NM Albuquerque 

Century Electronics, (505) 292-2700 

NY Buffalo 

Summit Distributors, (716) 884-3450 

Farmingdale 

Arrow Electronics, (516) 694-6800 

Rochester 

Summit Distributors, (716) 334-8110 

Smithtown 

Current Components, (516) 979-9030 

Woodbury 

Diplomat Electronics, (516) 921-9373 
OH Cleveland 

Arrow Electronics, (216) 464-2000 

Dayton 

Arrow Electronics, (513) 253-9176 

OK Tulsa 

Hall-Mark Electronics, (918) 835-8458 

OR Portland 

Almac/Stroum Electronics, (503) 292-3534 

PA Horsham 

Pioneer/Delaware Valley, (215) 674-4000 

TX Austin 

Hall-Mark Electronics, (512) 837-2814 
Quality Components, (512) 458-4181 

Dallas 

Hall-Mark Electronics, (214) 234-7400 
Quality Components, (214) 387-4949 

Houston 

Hall-Mark Electronics, (713) 781-6100 
Quality Components, (713) 772-7100 
Sterling Electronics, (713) 627-9800 
UT Salt Lake City 

Calron Electric Supply, (801) 487-7451 
Century Electronics, (810) 972-6969 
WA Seattle 

Almac/Stroum Electronics, (206) 763-2300 
Tukwila 

Kierulff Electronics, (206) 575-4420 

Wl West Allis 

Hall-Mark Electronics, (414) 476-1270 
Can Ottawa, Ontario 

Zentronics Limited. (613) 238-6411 
Toronto, Ontario 

Future Electronics, (416) 675-7820 
Zentronics Limited, (613) 238-6411 
Vancouver, British Columbia 
Bowtek Electric, (604) 736-1141 
Winnipeg, Manitoba 
Bowtek Electronic, (204) 633-9523 
Montreal, Quebec 
Zentronics Limited, (514) 735-5361 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Edmonton, Alberta 
Bowtek Electric, (403) 426-1072 
Inti Australia, Burwood 

R & D Electronics Pty. Ltd., Tel: 288-8232 
Inti Austria, Geyiinggasse 

Ing. Ernst Steiner, Tel: 222-822674 
Inti Belgium, Antwerp 

Ritro Electronics, Tel. 31-353272 
Inti Denmark, Korsholm 

C-88, Tel: 2-570888 
Inti England, East Molesey 

Memory Devices Ltd., Tel: 1-9411066 
Berkshire 

Macro Marketing Ltd., Tel: 6286-63011 
Inti Finland, Vantaa 

Telecas O.Y., Tel: 0-821655 
Inti France, Paris 

Monolithic Memories France S.A.R.L., Tel: 
1-6860386 

Cely 

Alfatronic S.A.R.L., Tel: 1-7914444 
Rue des Tilieuis 

Assistance Microprocesseurs, Tel: 1- 
6036640 

Perret 

Radio Equipments-Antares, Tel: 1-7581111 

Inti Germany 

West Germany 

Monolithic Memories, GmbH, Tel: 89- 
982601 


GERMANY, MUNCHEN 
Astronic GmbH 
Tel: 089-3040 11 
1C MASTER DISTRIBUTOR 


GERMANY, MUNCHEN 
Electronic 2000 
Vertriebs GmbH 
Tel: 089 4340 61 
1C MASTER DISTRIBUTOR 


Putxbrunn 

Panel GmbH, 89-464024 

Gerlingen 

Positron Bauelemente Vertriebs GmbH, 
Tel: 7156-23051 

Inti India 

New Delhi 

Chawla Sales, Tel: 277388 

Bombay 

Zenith Electronics, Tel: 384212 
Inti Israel, Ramat-Gan 

Telsys Ltd., Tel: 3-739865 
Inti Italy, Viale Romagna 

Comprel S.R.L., Tel; 2-9280809 
Inti Netherlands, Barneveld 

Ritro Electronics B.V.. Tel: 3420-5041 
Breda 

Famatra Benelux, Tel: 76-139100 
Inti Norway, Oslo 

Henaco A/S, Tel; 472-157550 
Inti Spain, Madrid 

Comisa Ingenieros S.A., Tel: 1-2542901 


SWEDEN 

Naxab 

Tel: 08/9851 40 
1C MASTER DISTRIBUTOR 


Inti Switzerland, Zurich 

Baerlocher A.G., Tel: 1-429900 


Monosil 


Monosil 
975 Comstock 

Santa Clara, California 95050 
(408) 249-2501 


MOS Technology 


MOS Technology 
950 Rittenhouse Road 
Norristown, Pennsylvania 19401 
(215) 666-7950 
TWX: 510-660-4033 

Specific product information: 

J. C. Hertsch 
Application engineering: 

Eric Rehnke ext. 302 

Literature: 

Local Representative 

Price and delivery: 

Local Representative or Nancy Carey. 

Follow-up an order: 

Nancy Carey 
All other information: 

J. C. Hertsch 


Sales Offices & Representatives 


CA Culver City 

D'Angelo, Rotham & Co., (213) 398-6239 

Los Altos 

W. W. Rosey Co. Inc., (415) 948-7771 
CT Southington 

Orion Group, (203) 621-5941 
IL Des Plaines 

Janus Inc., (312) 298-9330 
MA Lynnfield 

Orion Group, (617) 245-5220 
NJ Nutley 

Falk Baker and Assoc., (201) 661-2430 
OH Medina 

McSane, (216) 725-4568 
PA King Of Prussia 

Rivco/ January, (215) 265-5211 
WA Seattle 

Sea Well Marketing, (206) 783-2043 


Mostek 


Mostek Corporation 
1215 West Crosby Rd. 

Carrollton, Texas 75006 
(214) 242-0444 
Telex: 730423 

Specific product information: 

Microcomputers Bob Schweitzer 

Memory Products Derrell Coker 

Memory systems Jim Carver 

Telecommunications Jim Garrett 

Literature: 

Advertising Dept. 

Price and delivery: 

Contact sales office. Rep. or Dist. 

Follow up: 

Customer service 


Sales Offices & Representatives 


AL Huntsville 

Beacon Electronic Associates Inc., (205) 
881-5031 
AZ Phoenix 

Mostek, (602) 997-7573 

Scottsdale 

Summit Sales, (602) 994-4587 
CA Culver City 

Bestronics, Inc., (213) 870-9191 

Irvine 

Bestronics. Inc., (714) 979-9910 
Mostek, (714) 549-0397 
San Diego 

Harvey King, Inc., (714) 566-5252 

San Jose 

Mostek, (408) 287-5081 
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Mostek (cont) 

CO Wheat Ridge 

Waugaman Asociates, (303) 423-1020 

CT Greenwich 

Mostek, (203) 622-0955 

W. Hartford 

New England Technical Sales, (203) 236- 
4705 

PL Ft. Lauderdale 

Beacon Electronic Associates, Inc., (305) 
971-7320 

Ft. Walton Beach 

Beacon Electronic Associates, Inc., (904) 
244-1550 

Maitland 

Beacon Electronic Associates, Inc., (305) 
647-3498 

Tampa 

Mostek, (813) 876-1304 

GA Atlanta 

Beacon Electronic Associates, Inc., (404) 
393-9880 

lA Cedar Rapids 

Cahill Associates, (319) 377-4018 
IL Rolling Meadows 

Sumer Inc., (312) 991-8500 

IN Carmel 

Rich Electronic Marketing, (317) 844-8462 

Fort Wayne 

Rich Electronic Marketing, (219) 432-5553 

KS Olathe 

Rush & West Associates, (913) 764-2700 

MA Burlington 

New England Technical Sales, (617) 272- 
0434 

MD Waltham 

Mostek, (627) 880-9107 

Silver Spring 

Marktrcn, Ino., (301) 460-6100 

Timonium 

Marktron, Inc., (301) 252-7111 

Ml Livonia 

Livonia Paviilion East, (313) 255-3011 

Plymouth 

A.P.J. Associates, Inc., (313) 459-1200 
MN Edina 

Mostek, (612) 835-7303 

St. Paul 

Cahill Associates, (612) 646-7217 

MO Ballwin 

Rush & West Associates, (314) 394-7271 

NC Greensboro 

Beacon Electronic Associates Inc., (919) 
257-9997 

NJ Mt. Laurel 

East Gate Business Center, (609) 235-4112 
NM Albuquerque 

Waugaman Associates, (505) 294-1436 
NY Binghamton 

Precision Sales Corp., (607) 648-3686 
North Syracuse 

Precision Sales Corp., (315) 458-2223 

Plainview 

ERA, (516) 822-9898 

Rochester 

Precision Sales Corp., (716) 381-2820 

OH Cincinnati 

Makin .Associates, (513) 371-2424 

Miamisburg 
Mostek, (513) 866-3405 

Strongsville 

Makin Associates. (513) 687-3039 

OR Portland 

Northwest Mkt. Associates, (503) 297-2581 
PA Fort Washington 

Mostek, (215) 628-9050 

Oreland 

CMS Marketing, (21.5) RR5-.5inR 

TN Oak Ridge 

Beacon Electronic Associates, Inc., (615) 
482-2409 

TX Austin 

West & Associates, Inc., (512) 451-2456 
Dallas 

West S Associates, Inc., (214) 661-9400 
Farmers Branch 
Mostek, (214) 243-1017 

UT Salt Lake 


VA Charlotte 

Marktron, Inc., (301) 460-6100 

WA Bellevue 

Northwest Mkt. Associates, (206) 455-5846 


Wl Milwaukee 

Sumer, Inc., (414) 259-9060 
Can Downsview, Ontario ^ 

Weber Electronics, Inc., (416) 638-1322 



Distributors 


AZ Phoenix 

Cramer Electronics, (602) 267-7321 
Kierulff Electronics, (602) 243-4104 

CA Irvine 

Schweber Electronics, (714) 556-3880 

Los Angeles 

Kierulff Electronics, (213) 685-5511 

Palo Alto 

Kierulff Electronics, (415) 968-6292 

Santa Anna 

Intermark Electronics, (714) 540-1322 

San Diego 

Cramfer Electronics, (714) 565-1881 
Intermark Electronics, (714) 279-5200 
Kierulff Electronics, (714) 278-2112 

Sunnyvale 

Cramer Electronics, (408) 739-3011 
Intermark Electronics, (408) 738-1111 
Trustin 

Kierulff Electronics, (714) 731-5711 

CO Denver 

Kierulff Electronics, (303) 371-6500 

Wheatridge 

Century Electronics, (303) 424-1985 

CT Hamden 

Arrow Electronics, (203) 248-3801 

North Haven 

Cramer Electronics, (203) 239-5641 

FL Clearwater 

Diplomat/Southland Inc., (813) 443-4514 

Ft. Lauderdale 

Arrow Electronics, (3U5) 7/6-/790 

Palm Bay 

Arrow Electronics, (305) 725-1480 

St. Petersburg 

Kierulff Electronics, (813) 576-1966 


GA Atlanta 

Schweber Electronics, (404) 449-9170 

Doraville 

Arrow Electronics, (404) 455-4054 
lA Cedar Rapids 

Advent Electronics, (319) 363-0221 
IL Chicago 

Bell Industries, (312) 982-9210 
Elk Grove Village 
Kierulff Electronics, (312) 640-C200 
Mt. Prospect 

Cramer Electronics, (312) 593-8230 

IN Ft. Wayne 

Fort Wayne Electronics, (219) 423-3422 

Indianapolis 

Advent Electronics, (317) 297-4910 

MA Billerica 

Kierulff Electronics, (617) 667-8331 

Burlington 

Lionex Corp., (617) 272-9400 

Newton 

Cramer Electronics, (617) 969-7700 
MO Baltimore 

Arrow Electronics, (301) 247-5200 
Columbia 

Technico Inc., (301) 461-2200 

Gaithersburg 

Cramer Electronics, (301) 948-0110 
Ml Ann Arbor 

Arrow Electronics, (313) 971-8220 

Livonia 

Schweber Electronics. (313) 525-8100 

MN Bloomington 

Arrow Electronics, (612) 887-6428 

Minneapolis 

Cramer Electronics, (612) 835-7811 

Kansas City 

Semiconductor Specialists, (816) 452-3900 
St. Louis 

Olive Electronics. (314) 426-4500 
NC Greensboro 

Hammond Electronics, (919) 275-6391 
NJ Cherry Hill 

, Cramer Electronics, (609) 424-5993 
, Fairfield 

Kierulff Electronics, (201) 575-6750 

Little Falls 

Cramer Electronics, (201) 785-4300 

Morrestown 

Arrow Electronics, (609) 235-1900 
Saddlebrook, (201) 797-5800 
Somerset 

Schweber Electronics, (201) 469-6008 
NM Albuquerque 

Century Eiectronics, (505) 292-2700 
Cramer Electronics, (505) 243-4566 

NY Buffalo 

Summit Electronics, (716) 884-3450 

East Syracuse 

Cramer Electronics, (315) 437-6671 
Farmingdale 

Arrow Electronics, (516) 694-6800 

Hauppauge, LI 

Cramer Electronics, (516) 231-5600 

Rochester 

Cramer Electronics, (716) 275-0300 
Summit Electronics, (716) 334-8110 

Westbury 

Schweber Electronics, (516) 334-7474 
OH Beachwood 

Arrow Electronics, (216) 464-2000 
Kettering 

Arrow Electronics, (513) 253-9176 
Solon 

Cramer Electronics, (216) 248-8400 

PA Horsham 

Schweber Electronics, (215) 441-0600 

SC Greenville 

Hammond Electronics, (803) 233-4121 

TX Austin 

Quality Components, (512) 458-4181 

Dallas 

Cramer Electronics, (214) 661-9300 
Quality Components, Inc., (214) 387-4949 

Houston 

Quality Components, (713) 772-7100 
Schweber Electronics, (713) 784-3600 
UT Salt Lake City 

Century Electronics, (801) 972-6969 

WA Seattle 

MeruiTT tiectronics, (206) 575-4420 

Tukwila 

Cramer Electronics, (206) 575-0907 
Wl Oak Creek 

Arrow Electronics, (414) 764-6600 
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Mostek (cont) 


Mississauga, Ontario 

Prelco Electronics, (416) 678-0401 

Montreal, Quebec 

Prelco Electronics, (514) 389-8051 

Ottowa, Ontario 

Prelco Electronics, (613) 226-3491 
Vancouver, British Columbia 
R.A.E. Industrial, (604) 687-2621 
Winnepeg, Manitoba 
W.E.S. Ltd., (204) 632-1260 


Motorola Semiconductor 


Motorola Semiconductor Products 
5005 East McDowell Road 
Phoenix, Arizona 85008 

Specific product information 

Contact nearest district sales office or fran- 
chised distributor 
Application engineering: 

See product irrformation 
Literature: 

See above 
Price and delivery: 

Direct contact with the proper people in the 
factory, if required, can be made through one 
of the sales offices or distributors. 

Place an order: 

See Price and Delivery 
Follow-up an order: 

See above 


Sales Offices & Representatives 


Huntsville 

Motorola, (205) 533-1650 

Phoenix 

Motorola, (602) 994-6326 

Scottsdale 

Motorola, (602) 949-3811 
Encino 

Motorola, (213) 986-6850 
Los Angeles 
Motorola, (213) 865-9552 

San Diego 

Motorola, (714) 560-4644 

San Jose 

Motorola, (408) 985-0510 
Orange 

Motorola, (714) 634-2844 

Denver 

Motorola, (303) 773-6800 

Hamden 

Motorola, (203) 281-0771 
Washington, D.C. 
Motorola, (301) 577-2600 
Altamonte Springs 
Motorola, (305) 831-3422 
Ft. Lauderdale 
Motorola, (305) 473-6000 
Motorola, (305) 491-8141 
St. Petersburg 
Motorola, (813) 377-9439 
Atlanta 

Motorola, (404) 394-6627 
Cedar Rapids 
Motorola, (319) 377-9439 

Park Ridge 

Motorola, (312) 576-2600 
Schaumburg 
Motorola, (312) 576-2788 
Motorola, (312) 576-5518 

Ft. Wayne 

Motorola, (219) 484-0436 
Indianapolis 

Motorola, (317) 849-7060 
Mission 

Motorola, (913) 384-3050 
Lexington 

Motorola, (617) 861-1350 
Benton Harbor/Douglas 
Motorola, (616) 857-2159 
Detroit/Westland 
Motorola, (313) 261-6200 
Minneapolis 

Motorola, (612) 545-0251 
St. Louis 

Motorola, (314) 872-7681 

Raleigh 

Motorola, (919) 782-7604 


NJ 

River Edge 

Motorola, (201) 488-1200 


NY 

Fishkill 

Motorola, (914) 896-8970 

Hauppauge 

Motorola, (5t6) 231-9000 

Rochester 

Motorola, (716) 381-7220 

Syracuse 

Motorola, (315) 454-9373 


OH 

Cleveland 

Motorola, (216) 461-3160 

Dayton 

Motorola, (513) 294-2231 
. Worthington 

Motorola, (614) 846-9460 


OK 

Tulsa 



Motorola, (918) 664-5227 


OR 

Portland 

Motorola, (503) 297-2235 


PA 

Ft. Washington 

Motorola, (215) 643-4500 


TN 

Knoxville 

Motorola, (615) 690-5592 


TX 

Austin 

Motorola, (512) 452-7673 

Dallas 

Motorola, (214) 661-9829 

Ft. Worth 

Motorola, (817) 284-4861 



Houston 

Motorola, (713) 668^4583 


VA 

Charlottesville 

Motorola, (804) 977-3691 


WA 

Kirkland 

Motorola, (206) 827-4681 


Wl 

Wauwatosa 

Motorola, (414) 476-5554 


Can 

Downsview, Ontario 



Motorola Semiconductor Products, 
661-6400 

Ottawa, Ontario 

(416) 


Motorola Semiconductor Products, 
729-4361 

Montreal, Quebec 

(613) 


Motorola Semiconductor Products, 
731-6861 

Vancouver, B.C. 

(514) 


Motorola Semiconductor Products, 
985-4618 

(604) 

Inti 

Argentina, Buenos Aires 



Motorola International, Tel: 46/7437 

Inti 

Australia, Sidney 



Motorola Semiconductor Products 
Tel: 43-4409/4299 

Div., 

inti 

Brazil, Sao Paulo 



Motorola Semiconductors do Brasil, 
Tel; 70-2395 or 70-7286 

Ltd., 

inti 

Denmark, Lyngby 



Motorola Semiconductors, Tel: (01) 88 

44 55 

Inti 

England 

Manchester 



Motorola Semiconductors Ltd., Tel: 
833-0731 

Wembly, Middlesex 

061- 


Motorola Semiconductors Ltd., Tel 
902-8836 

01- 

Inti 

France, Paris 



Motorola Semiconducteurs S.A. Tel 
50 61 

551 

Inti 

Germany 

Langenhagen /Hannover 



Motorola GmbH, Geschaftsbereich 
bleiter, Tel: (0511) 77-20-37 

Munchen 

Hal- 


Motorola GmbH, Geschaftsbereich 
bleiter, Tel: 089-95-1041 

Nuremberg 

Hal- 


Motorola GmbH, Geschaftsbereich 
bleiter, Tel: (0911) 65761 
Sindelfingen 

Hal- 


Motorola GmbH, Geschaftsbereich 
bleiter. Tel: (07031) 83074 
Wiesbaden 

Hal- 


Motorola GmbH, Geschaftsbereich 
bleiter. Tel: (06121) 76-1921 

Hal- 

Inti 

Holland, Utrecht 

Motorola N.V., Tel; 030 510207 


Inti 

Hong Kong 

Hunghom, Kowloon 



Motorola Semiconductors H.K. Ltd., 
3-69 4717 

Tel: 

Inti 

Israel, Tel Aviv 



Motorola Israel, Ltd., Tel; 03-38973 



Italy 

Bologna 

Motorola Semiconduttori S.P.A., Tel: 

266905 

Milano 

Motorola Semiconduttori S.P.A., Tel: 

738-6141 

Roma 

Motorola Semiconduttori S.P.A., Tel: 

83 14 7 46 

Japan 

Osaka 

Motorola Semiconductors Ltd., Tel: 06- 

262-4637 

Tokyo 

Motorola Semiconductors Ltd., Tel: 03- 

499-1241 

Mexico 18, D.F. 

Productos Semiconductores Motorola de 
Mexico, S.A. Tel: (905) 524-8191 
Puerto Rico, Santurce 
Motorola Americas, Tel: (809) 723-9350 
Singapore 

Motorola Singapore Pty. Ltd., Tel: 361-755 
Sweden, Solna 

Motorola Semiconductor AB, Tel: 08/82 
02 95 

Switzerland 

Geneve 

Motorola Semiconductor Products, Inc., 
Tel: (022) 33 56 07 

Zurich 

Motorola Semiconductor Products Inc., 
Tel: (051) 65 56 56 07 
Taiwan, Taipei 

Motorola Asia, Ltd., Tel: 594-7172/6 
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Distributors 


Huntsville 

Hall-Mark Electronics, (205) 837-8700 
Pioneer-Standard Electronics, 

(205) 837-9300 
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AZ 

CA 


CO 


Phoenix 

Hamilton/Avnet Electronics, (602) 275-7851 
Liberty Electronics/Arizona, (602) 249-2232 

Culver City 

Hamilton Electro Sales/L.A., (213) 558- 
2000 ' 

Costa Mesa 
Avnet, (714) 754-6111 

El Segundo 

Liberty Electronics Corp., (213) 322-8100 

Irvine 

Cramer/ Los Angeles, (213) 771-8300 

Mountain View 

Elmar Electronics, (415) 961-3611 
Hamilton/Avnet Electronics, (415)961-8600 

Palo Alto 

Kierulff Electronics, Inc., (415) 968-6292 

San Diego 

Ha.miiton/Avnet Electronics, (714) 279-2421 
Liberty Electronics/San Diego, (714) 565- 
9171 

Sunnyvale 

Western Microtechnology Sales, 

(408) 737-1660 
Commerce City 

Elmar Electronics, (303) 287-9611 

Denver 

Hamilton/Avnet Electronics, (303) 534-1212 


MO 


NC 


NJ 


NM 

NY 


CT Danbury 

Schweber Electronics, (203) 792-3500 

Georgetown 

Hamilton/Avnet, (203) 762-0361 

North Haven 

Cramer Electronics, (203) 239-5641 


FL Ft. Lauderdale 

Hall-Mark Electronics, (305) 971-9280 
Hamilton/Avnet Electronics, (305) 971-2900 

Hollywood 

Schweber Electronics, (305) 927-0511 

Orlando 

Cramer Electronics, (305) 894-1511 
Hall-Mark Electronics, (305) 855-4020 

GA Atlanta 

Schweber Electronics, (404) 449-9170 

Norcross 

Hamilton/Avnet Electronics, (404) 448-0806 

It Chicago 

Newark Electronics Corp., (312) 638-4411 
Semiconductor Specialists, (312) 279-1000 
Elk Grove Village 
Pioneer, (312) 437-9680 
Schweber Electronics. (312) 593-2740 
Mt. Prospect 

Cramer Electronics, (312) 593-8230 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 
IN Indianapolis 

Graham Electronics Supply, (317) 634- 
8202 

Pioneer/ Indianapolis, (317) 849-7300 
KS Overland Park 

Hamilton/Avnet Electronics, (913) 888-8900 

Shawnee Mission 

Hall-Mark Electronics, (913) 888-4747 
LA Metairie 

Sterling Electronics, (504) 887-7610 
MA Sutiingion 

Zeus Components, (617) 273-0750 

Lexington 

Harvey Electronics, (617) 861-9200 
Newicr. 

Cramer Electronics, (617) 969-7700 
Impact Sales Co., Inc., (617) 964-7740 
Waltham 

Schweber Electronics, (617) 890-8484 

Woburn 


OH 


OK 

PA 


SC 

TX 


Hemilton/.Avnet Electronics, (617)933 8000 
MD Gaitliersburg 

Cramer/Washington, (301) 948-0110 
Pioneer/Washington Electronics, (301) 

948-0710 

Hanover 

Hamilton/Avnet Electronics, (301) 796-5684 WA 

Rockville 

Schweber Electronics, (301) 881-3300 

Savage 

Pyttronic Industries, (301) 953-9650 


Hamilton/Avnet Electronics, (313) 522-4700 
Pioneer, (313) 525-1800 
R S Electronics, (313) 525-1155 


Bloomington Can 

Hall-Mark Electronics, (612) 884-9056 

Eden Prairie 

Schweber Electronics, (612) 941-5280 

Edina 

Cramer/Minnesota, (612) 835-7811 
Hamilton/Avnet Electronics, (612) 941-3801 

Earth City 

Hall-Mark Electronics/St. Louis, (314) 291- 
5350 

Hazelwood 

Hamilton/Avnet Electronics, (314) 731-1144 

Greensboro 

Pioneer Electronics, (919) 273-4441 
Raleigh 

Hall-Mark Electronics, (919) 832-4465 

Winston-Salem 

Cramer Electronics, (919) 725-8711 

Cedar Grove 

Hamilton/Avnet Electronics, (201) 239-0800 
Mt. Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

Pennsauken 

Resco Electronics, (609) 662-4000 or (215) 
925-6900 

Somerset 

Schweber Electronics, (201) 469-6008 

Albuquerque 

Hamilton/Avnet Electronics, (505) 765-1500 

East Syracuse 

Hamilton/Avnet Electronics, (315) 437-2462 Inti 
Elmsford 


Zeus Component."!, (914) -592-4121 

Farmingdale 

Harrison Radio Corp., (516) 293-7979 

Hauppauge, L.i. 

Cramer Electronics, (516) 231-5600 

Rochester 

Cramer Electronics, (716) 275-0300 
Hamilton/Avnet Electronics, (716) 442-7820 
Schweber Electronics, (716) 461-4000 

Syracuse 

Cramer Electronics, (315) 437-6671 

Westbury, L.I. 

Schweber Electronics, (516) 334-7474 

Woodbury, L.I. 

Harvey Electronics, (516) 921-8700 

Beachwood 

Schweber Electronics, (216) 464-2970 
Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 
Pioneer-Standard Electronics, (216) 587- 
3600 
Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 
Pioneer, (513) 236-9900 

Solon 

Cramer/Cleveland, (216) 248-8400 
Tulsa 

Hall-Mark Electronics, (918) 835-8458 


Inti 

Inti 

Inti 

Inti 

Inti 

Inti 

inti 


Horsham 

Pioneer/Washington, (215) 674-4000 

Montgomeryville 

Pyttronic Industries, (215) 643-2850 

Pittsburgh 

Pioneer-Standard, (412) 782-2300 


Columbia 

Dixie Electronics, (803) 779-5332 

Austin 

Hall-Mark Elecironics, (5i2) 657-2814 
Sterling Electronics, (512) 636-1341 

Dallas 

Hall-Mark Electronics, (214) 234-7400 
Ha.m! Itcn/Avr.a, Electrorncs, {214)661-8661 
Schweber Electronics, (214) 661-5010 
Sterling Electronics, (214) 357-9131 
Trevino Electronics, (214) 358-2418 
El Paso 

Midland Specialty Co., (915) 533-9555 
Houston 

Hall-Mark Electronics, (713) 781-6100 
Hamilton/Avnet Electronics, (713) 780-1771 
Sterling Electronics, (713) 627-9800 

Salt Lake City 

Hamilton/Avnet Electronics, (801) 972-2800 

Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 
Liberty Electronics Corp., (206) 453-8300 

Seattle 

Almac/Stroum Electronics, (206) 763-2300 


MiiwauKee - 

Marsh Electronics, (414) 475-6000 

New Berlin 

Hamilton/Avnet Electronics, (414) 784-4510 


Calgary, Alberta 

L. A. Varah, Ltd., (403) 276-8618 

Downsview, Ontario 

Zentronics, Ltd., Tel: (416) 635-2822 

Edmonton, Alberta 

Bowtek Electric Co., Ltd., (403) 426-1072 

Hamilton, Ontario 

L. A. Varah, Ltd., (416) 561-9311 

London, Ontario 

CM Peterson Co., Ltd., (519) 434-3204 
Mississauga, Ontario 

Hamilton/Avnet Electronics, (416) 677-7432 

Montreal, Quebec 

Cesco Electronics, Ltd., (514) 735-5511 

Ottawa, Ontario 

Hamilton/Avnet Electronics, (613) 262-1700 
Zentronics, Ltd., (613) 232-3591 

Quebec, Quebec 

Cesco Electronics, Ltd., (418) 524-4641 

St. Laurent, P.Q. 

Hamilton/Avnet Electronics. (514) 331-6443 

Mount Royal, Quebec 
Zentronics, Ltd., (514) 735-5361 
Vancouver, B. C. 

Intek Electronics, Ltd., (604) 324-6831 

L. A. Varah, Ltd., (604) 873-3211 

Willowdale, Ontario 

Electro Sonic, Inc., (416) 494-1555 

Winnipeg, Manitoba 

L. A. Varah, Ltd., (204) 633-6190 

Argentina, Buenos Aires 

Compania de Semi 

Ausifaiia 

Brighton, Victoria 
Total Electronics 
Crows Nest, N.S.W. 

Cema Distributors Pty., Ltd., Tel: 439-4655 
Austria, Wien 

Elbatex GmbH, Tet: (0222) 86-91-58 
Belgium, Bruxelles 
Diode Belgium, Tel: (02) 428-51-05 
Chile, Santiago 
Raylex Ltd. 

Colombia, Bogota 
Etelco 

Denmark, Havdrup 

GDS-Henckel Aps, Tel: (03) 38-57-16 

Finland, Helsinki 

Field Oy, Tel: (80) 69-22-577 

France 

Brest Cedex 

Bellion, Tel: (98) 803800 

Gentiiiy 

Celdis, Tel: (01) 581-00-20 

Nancy 

Els GROS S.A., Tel: (028) 242422 

Rungis 

S.C.A.I.B., S.A., Tel: (01) 687-23-13 

Saint Andre Les Lille 

Els GROS S.A., Tel; (020) 556470 

Saint Priest en Jarez 

Ste FEUTRIER, Tel: (77) 746733 

Suresnes 

Feutrier lie de France, Tel: (01) 772-46-46 
Toulouse 

Ste Commercial Toutelectrique, Tel: (61) 
624784 

Germany 

Berlin 

Distron oHG. Tel; (30) 8-24-30-61 

Bremen 

Mutron Muller & Co., KG, Tel: (0421) 31- 
01 -S5 

Burgwebel/Hannover 

E.B.V. Electronik Vertriebs, Tel: (051) 39- 
45-70 

Camberg 

Jermyn GmbH, Tel: (6434) 6005 

Dortmund 

R.T.G., E. Springorum KG, Tel; (0231) 
57-92-52 

Ousseldorf 

E.B.V. Elektronik Vertriebs, Tei; (02-1) 
8-48-46 

Dusseldorf/Meerbusch 
Sasco, Tel; (02150) 14-33 
Frankfurt 

E.B.V, Elektronik Vertriebs, Tel: (0611) 
72-04-16 

Hamburg 

R.T.G , Tei: (040) 29-29-66 
Hannover 

Sasco, Tel: (0511) 86-25-86 
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Hannover-Vahrenwald 

R.T.G., Tel: (0511) 66-20-26 
Mannheim-Vogelstang 
R.T.G., Tel: (0621) 70-88-88 

Munchen 

Celdis GmbH, Tel: (89) 45-43-06/08 
E.B.V. Elektronik Vertriebs, Tel: (089) 64- 
40-55 

R.T.G., Tel: (089) 36-65-00 

Putzbrunn b. Munchen 

Sasco Vertrieb von Electronischen, Tel: 

(089) 46-50-81 

Schwalbach 

Technoprojekt, Tel: (06196) 8-21-00 
Stuttgart-Bad Cannstatt 
Technoprojekt, Tel; (0711) 56-17-12 
Stuttgart 1 

Sasco, Tel; (0711) 24-45-21 

E.B.V. Elektronik Vertriegs, Tel: (0711) 

24-74-81 

Stuttgart-Degerloch 

R.T.G:, Tel: (0711) 76-64-28 
Wiesbaden 

R.T.G., Tel; (06121) 52-73-09 
Inti Greece, Thessaloniki 

Macedonian Electronics, Ltd., Tel: 42- 
60-32 

Inti Holland, Utrecht 

N.V. Diode, Tel: (30) 80-42-14 


HOLLAND 
Manudax-Nederland 
1C MASTER DISTRIBUTOR 


Inti Hong Kong 

Alberta Elec. Co., Ltd., Tel: 5-7299211-4 
Inti Iran, Tehran 

Milcom, Ltd., Tel: 66-12-14/15 
Inti Italy 

Bologna 

Celdis Italians SpA, Tel: (51) 31-08-43 
Cramer Italia SpA, Tel: (51) 42-28-90 

Milano 

Celdis Italians SpA, Tel: (02) 688-96-51 
Cramer Italia SpA, Tel; (02) 376-40-39 

Roma 

Celdis Italians SpA, Tel: (06) 42-38-55 
Cramer Italia SpA, Tel: (06) 513-93-90 

Torino 

Celdis Italiana SpA, Tel: (11) 35-83-12 
Inti Japan 

Hantano-City 

International Rectifier Corp., Japan, Ltd. 
Naniwa-Ku, Osaka-City 
Shinko Denki K.K. 

BUnkyo-Ku, Tokyo ^ 

Fuji Electronics Co., Ltd. 

Chiyoda-Ku, Tokyo 

Tokyo Denshi Kagaku-Kizai Co., Ltd. 
Meguro-Ku, Tokyo 
Tachibana Shokai K.K. 

Musashino-City, Tokyo 
Maruei Shoji K.K. 

Inti Mexico, TIacoquemecatl 

Mexel 

Inti New Zealand, Auckland 

Cema-Elekon, Ltd., Tel: 760-019 
Inti Norway, Oslo 

Ola Tandberg Elektro A/S, Tel: (02) 19- 
70-30 

Inti Philippines, Makari, Rizel 

Magnus Elect. Corp., Tel: 89-23-38 
Inti Portugal, Lisbon 

Equipamentos de Laboratorie Ltda., Tel; 
97-02-51 

Inti Singapore 

General Electronics & PTE, Tel: 258-7339, 
258-8706 

Inti South Africa 

Maitland 

L’Electron, Tel: 51-8698/51-5296 

Wynberg, Tvl. 

L'Electron, Tel: 406290/296, 408057/095 
inti Spain 

Barcelona 

Hispano Electronics S. A. 

Madrid 

Hispano Electronica, S.A., Tel: (01) 619- 
41-08 


Inti Sweden, Enskede 

Interelko AB, Tel: (08) 49-25-05 
Inti Switzerland 
Geneve 

GDC— Muller S.A., Tel; (022) 21-59-77 
Zurich 

GDC— Muller, S.A., Tel; (01) 47-28-50 
Omni Ray A.G., Tel: (01) 34-07-66 

Wettingen 

Elbatex A.G., Tel: (056) 26-56-41 
Inti Taiwan, Taipei 

Strong Industrial Co., Ltd., Tel; 521-8826/ 
8827 

Inti Thailand, Bangkok 

G. Simon Radio Co., Ltd., Tel; 30991-3 
Inti Turkey 

Ankara 

Altay Kolletif Sirketi, Tel: 25-25-06 
Istanbul 

Era Electronik Sanayi, Tel: 64-30-05 
Inti United Kingdom 

Harlow, Essex 

ITT Components, Tel: (0279) 26777/26811 
Ealing, London 

Cramer Components, Ltd., Tel: (01) 579- 
30-01 

Oldham, Lancs. 

A. M. Lock & Co., Ltd., Tel: (061) 652- 
04-31 

Reading, Berks. 

Celdis Ltd., Tel: (0734) 585-171 

Sevenoaks, Kent 

Jermyn Industries, Tel: (732) 511-74 

Slough, Bershire 

Macro Marketing Ltd., Tel: 06286 63011 

Slough, Bucks. 

GDS (Sales) Ltd., Tel: 753-30-211 

Inti Uruguay, Montevideo 

Eneka Sa Avida Uruguay 
intf Venezuela, Caracas 

J. Kiwsow Representatives 
Inti Yugoslavia, Beograd 

Eiektrotehna, Tel: 628-155 


National Semiconductor 


National Semiconductor 
2900 Semiconductor Drive 
Santa Clara, California 95051 
(408) 737-5000 
TWX: (910) 339-9240 


Specific product information: 

Digital Dept. Head ext. 5715 

Bipolar logic ext. 5832 

CMOS Logic ext. 5720 

Interface ext. 5873 

Discrete Devices ext. 5710 

Hybrid Devices ext. 5854 

Linear 1C Dept. Head ext. 5719 

Advanced Linear ext. 5884 

Consumer ext. 5851 

Standard Linear ext. 5856 

Memory Systems (OEM) ext. 5838 

Microprocesor Dept. Head ext. 5956 

All Microprocessor Products ext. 5543 

Lovr Cost Microprocessors ext. 5175 

Standard & High Performance ..........^...ext. 5175 

Training ext. 6453 

Modules ext. 5831 

MOS LSI Dept. Head ext. 5864 

Calculator Chips ext. 5883 

Clocks and Timing ext. 5844 

Custom Circuits ext. 5844 

LSI Communication Circuits ext. 5834 

Watch Circuits ext. 5864 

MOS Memory Components Dept. Head ext. 5723 

RAMS ext. 5891 

ROMS ! ext. 5891 

Transducers ext. 5393 

Application engineering: 

Digital ext. 6523 

Discrete ext. 5566 

Hybrid ext. 6264 

Linear 

Advanced ext. 5613 

Consumer ext. 5607 

Standard ext. 5607 

Microprocessors ext. 5120 

MOS/ LSI ext. 6587-6523 

MOS Memory ...ext. 5718 

Transducer ; ext. 5394 


Literature: 

Adrienne Roudebush 

Marketing Services ext. 5142 

Price and delivery: 

See listing of sales offices and representatives 
Place an order: 

See listing of sales offices and representatives 


Follow-up an order: 

Customer Service 

Distributor Sales ext. 6610 

OEM Sales ext. 6620 

All other information: 

Public Relations ext. 5287 


Sales Offices & Representatives 


AL Huntsville 

Interep Assoc., (205) 881-3677 
National Semiconductor, Dixie Regional 
Office, (205) 881-0622 
AZ Scottsdale 

Fred Board Assoc., (602) 994-9388 
National Semiconductor, Rocky Mountain 
Regional Office, (602) 945-8473 
CA Irvine 

National Semiconductor Western Area 
Office, (714) 957-1626 

San Diego 

National Semiconductor District Sales 

Office, (714) 455-0300 

S.R. Electronics, (714) 453-1640 

Santa Clara 

Criterion Sales, Inc., (408) 243-3600 
National Semiconductor, North-West Re- 
gional Office, (408) 247-6397 

Sherman Oaks 

Great American Rep Co., (213) 990-4070 
National Semiconductor, Los Angeles Re- 
gional Office, (213) 995-8335 
Tustin 

National Semiconductor, Southern Calif. 
Regional Office, (714) 832-8113 
CO Denver 

Electrodyne, (303) 759-4409 
CT Westport 

NRG Limited, (203) 226-7527 
Wilton 

National Semiconductor Northeast Area 
Sales Office, (203) 762-0378 

FL Altamont Springs 

QXI, (305) 331-1001 
Ft. Lauderdale 

National Semiconductor, Regional Office, 
(305) 772-6970 

St. Petersburg 
QXI, (813) 821-2281 
Tamarac 

QXI, (305) 485-6030 
GA Atlanta 

Interp Assoc., (404) 394-7756 
Norcross 

Interp Assoc., (404) 449-8680 
lA Cedar Rapids 

Gassner & Clark Co., (319) 393-5763 
IL Mt. Prospect 

Delta Technical Sales, (312) 253-9440 
National Semiconductor, West-Central Re- 
gional Office, (312) 394-8040 
IN Fort Wayne 

Advanced Component Sales, 

(219) 484-0722 
Indianapolis 

Advanced Component Sales, 

(317) 545-6441 

National Semiconductor, North-Central 
Regional Office, (317) 255-5822 

MA Bedford 

National Semiconductor, North-East 
Regional Office, (617) 275-8505 

Lexington 

A/D Systems Sales, (617) 861-6370 

MD Glen Burnie 

National Semiconductor, Capital Regional 
Office, (301) 760-5220 
Trimark, Inc., (301) 768-2800 
Ml Farmington Hills 

National Semiconductor, District Sales Of- 
fice, (313) 553-0600 
Grand Rapids 

Representative of Electronic Products, 
(616) 942-1320 

Southfield 

Representative of Electronic Products, 
(313) 559-1080 
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National Semiconductor (cont) 

Sunnyvale 

Bell Industries, (408) 734-8570 
CO Commerce City 

Elmar Ele'ctronics/Denver, (303) 287-9611 
Denver 

Hamilton/Avnet Electronics, (303) 534-1212 
Wheatridge 

-Century Electronics, (303) 424-1985 
CT Danbury 

Schweber Electronics, (203) 792-3500 

Georgetown 

Hamilton/Avnet Electronics, (203) 762-0361 

Norwalk 

Harvey Electronics, (203) 853-1515 
FL Ft. Lauderdale 

Hamilton/Avnet Electronics, (305) 971-2900 

Hollywood 

Schweber Electronics, (305) 927-0511 

Orlando 

Hammond Electronics, (305) 849-6060 
Pioneer/Florida, (305) 859-3600 
St. Petersburg 
Hamilton/Avnet 

GA , Norcross 

Hamilton/Avnet Electronics, (404)448-0800 
lA Cedar Rapids 

Advent Electronics, (319) 363-0221 
IL Elk Grove Village 

Pioneer Electronics, (312) 437-9680 
Schweber Electronics, (312) 593-2740 
Rosemont 

Advent Electronics, (312) 298-4210 
Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 
IN Indianapolis 

Advent Indiana, (317) 297-4910 
Pioneer Indiana Elctrns., (317) 849-7300 

KS Lenexa 

Hamilton/Avnet Electronics, 913) 888-8900 
MA Burlington 

Lionex Inc., (617) 272-9400 
Wilshire Electronics, (617) 272-8200 
Lexington 

Harvey Electronics, (617) 861-9200 

Waltham 

Schweber Electronics, (617) 890-8484 
Woburn 

Hamilton/Avnet Electronics, (617) 933-8000 
MD Gaithersburg 

Pioneer Washington Electronics, (301) 

948-0710 

Hanover 

Hamilton/Avnet Electronics, (301) 796-5000 

Rockville 

Schweber Electronics, (301) 840-5900 

Ml Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 
Pioneer/Michigan, (313) 525-1800 

Wyoming 

R-M Electronic Company, (616) 531-9300 

MN Edina 

Hamilton/Avnet Electronics, (612) 941-3801 
Minneapolis 

Hall-Mark Electronics, (612) 884-9056 

MO Hazelwood 

Hamilton/Avnet Electronics, (314)731-1144 

NC . Greensboro 

Hammond Electronics of Carolina, (919) 
275-6391 

Pioneer Carolina, Inc., (919) 273-4441 

Raleigh 

Hamilton/Avnet, (919) 829-8030 

NJ Cedar Grove 

Hamilton/Avnet Electronics, (201) 239-0800 
Fairfield 

Harvey Electronics, (201) 227-1262 

Mount Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

Somerset 

Schweber Electronics, (201) 469-6008 
NM Albuquerque 

Century Electronics, (505) 292-2700 
Hamilton/Avnet Electronics, (505) 765-1500 
NY Binghamton 

Harvey Electronics, (607) 748-8211 
Buffalo 

Summit Distributors, (716) 884-3450 
East Syracuse 

Hamilton/Avnet Electronics, (315) 437-2642 
Rochester 

Hamilton/Avnet Electronics, (716) 442-7820 
Summit Electronics of Rochester, (716) 
334-8110 


Westbury, L.I. 

Hamilton/Avnet Electronics, (516) 333-5800 
Schweber Electronics, (516) 334-7474 
West Henrietta 

Harvey Electronics, (716) 334-5920 

Woodbury 

Harvey Electronics, (516) 921-8700 
Lionex Corporation, (516) 921-4414 
OH Cleveland ^ 

Hamilton/Avnet Electronics, (216)461-1400 
.Pioneer Standard, (216) 587-3600 
Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 
Pioneer Standard, (513) 236-9900 
Highland Heights 
CAM/RPC, (216) 461-4700 
OK Oklahoma City 

Radio, Inc., (405) 235-1551 
Tulsa 

Radio Inc., Industrial Electronics, (918) 
587-9124 

OR Portland 

Almac/Stroum Electronics, (503) 292-3534 

PA Horsham 

Pioneer Electronics Corp., (215) 674-5710 
Schweber Electronics, (215) 441-0600 
Pittsburgh 

CAM /RPC, (412) 782-3770 
Pioneer/Pittsburgh, (412) 782-2300 
SC Greenville 

Hammond Electronics of Carolina, (803) 
233-4121 

TX Austin 

Sterling Electronics, (512) 836-1341 
Dallas 

Hall-Mark Electronics, (214) 231-6111 
Hamilton/Avnet Electronics, (214) 661-8661 
Sterling Electronics, (214) 357-9131 

El Paso 

Hall-Mark Electronics, (915) 545-7163 

Houston 

Hall-Mark Electronics, (713) 781-6100 
Hamilton/Avnet Electronics, (713) 780-1771 
Sterling Electronics, (713) 623-6600 
UT Salt Lake City 

Century Electronics, (801) 972-6969 
Hamilton/Avnet Electronics, (801) 972-2800 
WA Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 
Liberty Electronics, (206) 763-8200 

Seattle 

Almac/Stroum Electronics, (206) 763-2300 

Wl New Berlin 

Hamilton/Avnet, (414) 784-4510 
Milwaukee 

Taylor Electric Company, (414) 241-4321 

Can Calgary, Alberta 

L. A. Varah, Ltd., (403) 276-8818 
Dorval, Quebec 

Semad Electronics, Ltd., (416) 635-9880 
Downsview, Ontario 
Semad Electronics, Ltd., (416) 635-9880 
Edmonton, Alberta 

Bowtek Electric Co., Ltd., (403) 426-1072 
Mississauga, Ontario 
Hamilton/Avnet Electronics, Ltd., (416) 
677-7432 

Prelco Electronics, Ltd., (416) 678-0401 
Ottawa, Ontario 

Semad Electronics, Ltd., (613) 722-6571 

Montreal, Quebec 

Prelco Electronics, Ltd., (514) 389-8051 

Ottawa, Ontario 

Hamilton/Avnet Electronics, (613) 725-3071 
St. Laurent, Quebec 
Hamilton/Avnet Electronics, Ltd., (514) 
331-6443 

Vancouver, B.C. 

Bowtek Electric Co., Ltd., (604) 736-1141 
L. A. Varah, Ltd., (604) 873-3211 
Willowdale, Ontario 
Electro Sonic, Inc., (416) 494-1666 
Winnipeg, Manitoba 

Bowtek Electric Cfc.. Ltd., (204) 786-7521 
L. A. Varah, Ltd., (204) 633-6190 


BELGIUM 
J. P. LeMaire 

1C MASTER DISTRIBUTOR 


GREECE 
Adelsy S.p.A. 

1C MASTER DISTRIBUTOR 


ITALY 

Adelsy S.p.A. 

Tel: 010/589674 
1C MASTER DISTRIBUTOR 


PORTUGAL 
Adelsy S.p.A. 

1C MASTER DISTRIBUTOR 


SPAIN 

Adelsy S.p.A. 

1C MASTER DISTRIBUTOR 


GERMANY, STUTTGART 
Positron GmbH 
Tel: (0711) 88 11 41 
1C MASTER DISTRIBUTOR 


NCR Corp. ' 

NCR Corp. 

Microelectronics Division Miamisburg 
8181 Byers Road 
Miamisburg, Ohio 45342 
(513) 866-7471 
Telex: 28-8010 

All information: 

OEM Activities Group 
Specific product information: 

Larry Hatt 

Application engineering: 

Vern Reinhardt 
Literature: 

Vern Reinhardt 
Price and delivery: 

Vern Reinhardt 
Follow-up an order: 

Vern Reinhardt 
All other information: 

Vern Reinhardt 


NEC America, Inc. 


NEC America, Inc. 

3120 Central Expressway 
Santa Clara, California 95051 
(408) 241-8222 
Telex: 35-7475 

Specific product information; 

Consumer IC’s S. Tachibana 

Digital IC’s, Bipolar Memory T. Trumbull 

Linear IC's T. Takagaki 

Discrete Semiconductors B. Elliot 

Order information Customer service dept. 

Literature Marie Michelson 

Price and delivery. Cindy Edwards 

Follow-up an order Customer service dept. 

All other information Berta Azzam 
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America (cent) 


Sales Offices & Representatives 


Huntsville 

20th Century Marketing, (205) 772-9237 
Electro-Mech, (205) 883-9624 

Phoenix 

Eltron, (602) 997-1042 

Costa Mesa 

Santana Sales, (714) 642-3282 

San Diego 

Cerco, (714) 560-9143 

Sunnyvale 

Mission Marketing ,(408) 732-9611 

Wallingford 

Corn-Sales, Inc., (203) 269-7964 

Denver 

Component Sales, (303) 759-1666 

Clearwater 

Dyne-A-Mark Corporation. (813) 441-4702 

Ft. Lauderdale 

Dyne-A-Mark Corporation, (305) 771-6501 

Largo 

Perrott Associates, (813) 585-3327 

Maitland 

Dyne-A-Mark Corporation, (305) 831-2097 

Palm Bay 

Dyne-A-Mark Corporation, (305) 725-3235 

Atlanta 

Electro-Mech Sales Eng. Company, 

(404) 449-6337 
Pslstins 

Technology Sales, (312) 991-6600 

Ft. Wayne 

J&B Engineering Sales Co., (219) 483-2813 
Advanced Comp. Sales,' (219) 484-0722 

Indianapolis 

J&B Engineering Saies Co., (317) 842-2681 
Advanced Comp. Sales, (317) 545-6441 
Olathe 

Rush & West Assoc., (913) 764-2700 

Southfield 

A. Blumenburg Assoc., Inc., (313) 557-1934 

St. Joseph 

A. Blumenburg Assoc,, Inc., (616) 983-0481 

Bloomington 

Thomas Marketing, (612) 888-5551 

Ballwin 

Rush & West Assoc., (314) 394-7271 

Waltham 

Corn-Sales, Inc., (617) 890-0011 

Raleigh 

Electro-Mech, (919) 876-7751 

Exeter 

Corn-Sales, Iric., (603) 772-4586 

Freehold 

Comtronic Associates, (201) 780-9799 

Albuquerque 

Rontek, (505) 299-4124 

East Syracuse 

Nycom, (315) 437-8343 

Melville 

Comtronic Associates, (516) 249-0505 

Cleveland 

Imtech, Inc., (216) 826-3400 

Dayton 

Imtech, Inc., (513) 278-6507 

Portland 

Components West, Inc., (503) 643-5588 

Willow Grove 

Harry Nash Associates, (215) 657-2213 

Greenville 

20th Century Marketing, (615) 638-4021 
Nashville 

Eiecro-Mech, (615) 256-2516 

Dallas 

T.L. Marketing. (213) 357-1752 

Seattle 

Components West, (206) 243-2133 

Delta, B,G. 

Kaytronics, (604) 581-7611 
Downsview, Ontario 
Kaytronics, (416) 638-5511 
Ville St Pierre, Quebec 

Kaytronics, (514) 487-3434 


Distributors 


Phoenix 

Kachina Electronic,'! 16(191 960-6901 

Costa Mesa 

Semi Comp, (714) 549-8600 

Irvine 

Semiconductor Specialists, (714) 549-5215 


Palo Alto 

Eric Electronics, (415) 969-4500 

Sacramento 

Dunlap Electronics, (916) 442-5802 

San Diego 

Intermark Electronics, (714) 279-5200 

Sunnyvale 

Western Microtechnology Sales, 

(408) 737-1660 

Chicago 

Eiechoriic Disiribuiors, (5 12) 263-4600 

Elmhurst 

Semiconductor Specialists, (312) 279-1000 

Burlington 

Semiconductor Specialists, (617) 272-1610 

West Newton 

A. W. Mayer Co., Inc., (617) 965-1111 

Baltimore 

ASI Electronics. (301) 265-5100 

Farmington 

Semiconductor Specialists, (.313) 478-2700 

Minneapolis 

Semiconductor Specialists, (612) 854-8841 

Hazelwood 

Semiconductor Specialists, (314) 731-2400 

Kansas City 

Semiconductor Specialists, (816) 452-3900 

Hanover 

State Electronic Parts Corporation, 

(201) 887-2550 
Cincinnati 
Sheridan Sales Co. 

Beaverton 

Parrott Electronics, (503) 641-3355 

Philadelphia 

Aimo Electronics Corp., (215) 698-4000 

Pittsburgh 

Semiconductor Specialists. (412) 781-8120 

Austin 

Quality Components, (512) 458-4181 
Dallas 

Semiconductor Specialists, (214) 358-5211 
Quality Components, (214) 387-4949 

Houston 

Quality Components, (713) 772-7100 

Bellevue 

Bell Industries, (206) 747-1515 

Milwaukee 

Semiconductor Specialists, (612) 854-8841 
Delta, B.C. 

Martin Electronics Marketers Co., 

(604) 943-3552 


NEC Microcomputer 

NEC Microcomputer 
173 Worcester Street 
Wellesley, MA 02181 
(617) 237-1910 
TWX: 710-383-1745 

Specific product information: 

Dwain Aidala — 4-Bit Microcomputers 
David Millet — 8-Bit Microcomputers 
Jim Kelley — Memories 
Application engineering: 

Engineers are assigned to specific parts 
Literature; 

Diane Michel 
Price and delivery: 

Ian Ebel: Evelyn Burns 
Follow-up an order: 


Safes Offices & Representatives 

Huntsville 

20th Century Marketing, jne , (205) 772- 
9237 

Phoenix 

Eltron, (602) 997-1041 
Costa Mesa 

Santana Sales, (714) 642-3282 

San Diego 

Cerco, (714) 560-9143 

Sunnyvale 

Trident Associates, (408) 734-5900 
Denver 

n.'7 aeenf-!a»oe tni- cn 0C.4O 

Clearwater 

Perrott Associates, Inc., (813) 585-3327 
Fort Lauderdale 

Perrott Associates, Inc., (305) 792-2211 


Orlando 

Perrott Associates, Inc., (305) 275-1132 

Palatine 

Technology Sales, Inc., (312) 991-6600 

Burlington 

Contact Sales, Inc., (617) 273-1520 

Waltham 

Stone Component Sales, (617) 890-1440 

Pikesville 

L & M Associates, (301) 484-7970 

Lathrup Village 

R. C. Mordstrome & Co., (313) 559-7373 
Minneapolis 

Electronic Innovators, Inc., (612) 884-7471 
Grandview 

Burton-Medley Associates, (816) 763-5385 

Raleigh 

Wolffs Sales Service Co., (919) 851-2800 
Parsippany 

HLM Associates, Inc., (201) 263-1535 
Albuquerque 

Tri-Tronix, (505) 265-8409 
Northport 

HLM Associates, Inc., (516) 757-1606 

Cleveland 

Imtech, Inc., (216) 826-3400 

Dayton 

Imtech, Inc., (513) 278-6507 

Willow Grove 

Harry Nash Associates, (215) 657-2213 

Greenville 

20th Century Marketing, (615) 638-4021 

Ariingion 

Action Unlimited, (817) 461-8039 

Spring 

Action Unlimited, (713) 353-3195 

Montpelier 

L&M Associates, (804) 883-5551 
Mercer Island 
Tri-Tronix, (206) 232-4993 
Calgary, Alberta 
Kaytronics Ltd., (403) 276-9844 
Downsview, Ontario 
Kaytronics, Ltd., (416) 638-5511 
Ville St. Pierre, Quebec 
Kaytronics Ltd., (514) 487-3434 
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NEC Microcomputers (cont) 


Distributors 


AZ Phoenix 

Sterling Electronics, (602) 258-4531 
CA Costa Mesa 

Semicomp, Inc., (714) 549-8600 
San Diego 

Intermark Electronics, (714) 279-5200 
Sterling Electronics, (714) 565-2441 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sun Vailey 

Sterling Electronics, (213) 767-5030 

Sunnyvale 

Diplomat/Westland, Inc., (408) 734-1900 
G. S. Marshall, (408) 732-1100 
Intermark Electronics, (408) 738-1111 
Western Microtechnology Sales, 

(408) 737-1660 
CO Wheatridge 

Century Electronics, (303) 424-1985 
FL Clearwater 

Diplomat/Southland, Inc., (813) 443-4514 
IL Chicago 

Semiconductor Specialists, Inc., (312) 
279-1000 

Elk Grove 

Diplomat/Lakeland, Inc., (312) 595-1000 
LA Baton Rouge 

Sterling Electronics, (504) 926-9407 

MA Burlington 

Semiconductor Specialists, Inc., (617) 
272-1610 

Chicopee Falls 

Diplomat/ I.P.C. of Mass., (413) 592-9441 
Holliston 

Diplomat, (617) 429-4120 

Waltham 

Sterling Electronics, (617) 894-6200 

MD Baltimore 

Almo Electronics Corp., (301) 247-5955 

Columbia 

Technico, Inc., (301) 461-2200 

Ml Farmington 

Diplomat/Northland, Inc., (313) 477-3200 
Semiconductor Specialists, Inc., (313) 
478-2700 

Livonia 

Reptron Electronics, Inc., (313) 525-2700 

MN Minneapolis 

Diplomat Electro-Com Corp., (612) 788- 
8601 

Semiconductor Specialists, Inc., (612) 
854-8841 

MO Hazelwood 

Semiconductor Specialists, Inc., (314) 

731-2400 

St. Louis 

Diplomat/St. Louis, Inc., (314) 645-8550 
NC Raleigh 

Resco/Raleigh, (919) 781-5700 

NJ Mt. Laurel 

Diplomat/ I.P.C. Corp., (609) 234-8080 
Totowa 

Diplomat/ I.P.C. Corp., (201) 785-1830 
NM Albuquerque 

Century Electronics, (505) 292-2700 
Sterling Electronics, (505) 345-6601 

NY Buffalo 

Summit Distributors, Inc., (716) 884-3450 

Freeport 

Milgray Electronics, Inc., (516) 546-6000 

Rochester 

Summit Elec, of Rochester, Inc., (716) 
442-3494 

Woodbury 

Diplomat Electronics, Inc., (516) 921-9373 
OH Cincinnati 

Hughes-Peters, Inc., (513) 351-2000 

Columbus 

Hughes-Peters, Inc., (614) 294-5351 

South Euclid 

Norman Davis Electronics, (216) 381-0500 

PA Philadelphia 

Almo Electronics Corp., (215) 698-4000 
Pittsburgh 

Semiconductor Specialists, Inc., (412) 
781-8120 
TX Dallas 

Semiconductor Specialists, Inc., (214) 
358-521 1 

Sterling Electronics, (214) 357-9131 


Houston 

Kent Electronics, (713) 780-7770 
Sterling Electronics, (Hs) 627-9800 
UT Salt Lake City 

Century Electronics, (801) 972-6969 
Diplomat/ Alta-Land, Inc., (801) 486-7227 
VA Roanoke 

Technico, Inc., (703) 563-4975 
WA Bellevue 

Bell Industries, (206) 747-1515 
Seattle 

Sterling Electronics, (206) 762-9100 

Wl Milwaukee 

Semiconductor Specialists, Inc., (414) 
257-1330 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Can Ottawa, Ontario 

Future Electronics Corp., (613) 232-7757 
Rexdale, Ontario 

Future Electronics Corp., (416) 677-7820 


HOLLAND 
Manudax-Nederland 
IC MASTER DISTRIBUTOR 


Nitron 


Nitron 

A Division of McDonnell Douglas Corporation 

10420 Bubb Road 

Cupertino, California 95014 

(408) 255-7550 

TWX; (910) 338-0222 

Specific product information: 

LSI Products: Steve Pollock Ext. 207 

Memory Products; Dave Fletcher Ext. 210 

Literature Ext. 217 or 218 

Price and delivery: 

Customer Service Ext. 202'or 205 

Follow-up an order: 

Customer Service Ext. 202 or 205 

All other information: 

Marketing Ext. 218 


Sales Offices & Representatives 


AL Huntsville 

Hughes Associates, (205) 533-9108 
AR Phoenix 

Shefler-Kahn, (602) 257-9015 
CA Marina del Ray 

Relcom, (213) 822-1187 
Northridge 

Nitron, Inc., (213) 349-0636 
San Diego 

Littlefield & Smith Associates, 

(714) 455-0055 

San Jose 

Cask Associates, (408) 996-3148 
CO Englewood 

Dynatech, Inc., (303) 773-2830 
CT Hamden 

Datcom, (203) 288-7005 
FL Clearwater 

Dyne-A-Mark, Corp., (813) 441-4702 
Fort Lauderdale 

Dyne-A-Mark, Corp., (305) 771-6501 

Maitland 

Dyne-A-Mark, Corp., (305) 831-2097 
lA Cedar Rapids 

Dy-Tronix, Inc., (319) 377-8275 
IL Elk Grove Village 

Nitron Inc., (312) 364-1530 

Rolling Meadows 

Sieger Associates, (312) 991-6161 


MA Waltham 

Datcom, (617) 891-4600 
MN Minneapolis 

S & R Component Sales, Inc., 

(612) 544-3022 

MO Bridgeton 

Dy-Tronix, Inc., (314) 731-5799 
Independence 

Dy-Tronix, l.:c., (816) 373-6600 

NC Raleigh 

Bob Dean No. Carolina, Inc., (919) 851-7841 
NM Albuquerque 

Shefler-Kahn, (505) 296-0749 
NY Valley Cottage 

LRC Associates, (914) 268-4435 
OH Columbus 

McFadden Sales, (614) 459-1280 
PA Birchrunville 

Jadelectronic Associates, (215) 647-5151 
TN Morristown 

Hughes Associates, (615) 587-2770 
TX Dallas 

Delta Components, (214) 241-4914 
WA Bellevue 

SD-R2, (206) 747-9424' 

Can Dollard des Ormeaux, Quebec 

Munro Electronic Components, Ltd., 

(514) 626-6723 

Mississaga, Ontario 

Munro Electronic Components,- Ltd., 

(416) 676-1042 
Ottawa, Ontario 

Munro Electronic Components, Ltd., 

(613) 729-1831 

Inti Denmark, Copenhagen 

Advanced Electronic, Tel; 01-194433 

Inti Finland, Helsinki 

SW Instruments, Tel; 738265/713575 
Inti France, Neuilly-Sur-Seine 

Technology Resources, SA, 

Tel: 01-747-4717 
Inti Germany 

Hamburg 

Infratron Ing., Tel: 040/81 75 78 

Munchen 

Infratron Ing., Tel: 089/150 10 01 
Inti India, Bombay 

Zenith Electronics 
Inti Italy, Cinisello B 

Comprel, SRL, Tel; 02-9280345 

Inti Japan, Tokyo 

Internix, Inc., Tel: (03) 369-1101 
Inti Netherlands 

Aalsmeer 

Nitron, Inc., Tel: 02977-23324 

Breda 

Famatra Benelux, Tel: 076-133457 
Inti Norway, Lillestrom 

Kjell Bakke and Co., Tel; 02-711872 
Inti South Africa, Pretoria 

Electronic Building Elements (Pty) Ltd., 
Tel: 78-9221 /6 
Inti Spain, Barcelona 

Interface S.A., Tel: (98) 301 78 51 
Inti Sweden, Sundbyberg 

AB Elektroflex, Tel: 08-289290 
Inti Switzerland, Zurich 

Ellyptic AG, Tel: 01-541100 
Inti United Kingdom, Henley On Thames 

Peter Gray Electronics, Ltd., 

Tel: Henley 6543 


Nortec Electronics 


Nortec Electronics Corporation 
3697 Tahoe Way 
Santa Clara, California 95051 
(408) 732-2204 
Telex: 348359 


Novonics 


Novonics 

602 Sciandro Drive 
Greensburg, Pennsylvania 15601 
(412) 423-6633 
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Nucleonic Products Co. 


Nucleonic Products Co. 

6660 Variel Avenue 
Canoga Park, California 91303 
(213) 887-1010 
TWX: (910) 494-1954 


Specific product information ext. 214 or 203 

Application engineering ext. 214 or 203 

Literature ext. 214 

Price and delivery ext. 214 or 203 

All other information ext. 214 or 203 


Sales Offices & Representatives 


AZ Phoenix 

Chaparral-Dorton, (602) 263-0414 
CA Los Angeles 

De Angelo, Rothman & Co., Inc., 

(213) 398-6239 

Redwood City 

Logan Sales, (415) 369-6726 

San Diego 

Earl Associates, Inc., (714) 278-5441 

CO Denver 

Challenge Sales, (801) 266-1500 
FL Hollywood 

“C" Associates, (305) 922-5230 
IL Franklin Park 

Dekotech, Inc., (312) 455-5100 
IN Indianapolis 

Frank J. Campisano Co., (317) 247-8623 
lA Cedar Rapids 

J.R. Sales Engineering, Inc., (319) 303-2232 

MA Waltham 

Conti-Younger Assoc., Inc., (617) 890-4582 

MD Baltimore 

Component Sales Inc., (301) 484-3647 
Ml Bloomfield Hills 

ENCO Marketing, (313) 642-0203 
MN Minneapolis 

Quantum Sales Inc., (612) 831-8583 
MS Meridian 

Herron Assoc., (601) 483-9306 
NY Buffalo 

Quality Components, Inc., (716) 839-4170 

Hempstead 

Kahgan Sales, (516) 538-2300 

Manlius 

Quality Components, Inc., (315) 682-8885 
NO Raleigh 

Component Sales, Inc., (919) 782-8433 

OH Cincinnati 

Frank J. Campisano Co., (513) 662-1616 

Cleveland 

Frank J. Campisano Co., (216) 468-1515 

OR Portland 

Northwest Marketing Assoc., (503) 297-2581 

PA Narberth 

Jerry Bresson Associates, (215) 839-6770 

TX Dallas 

Ion Associates, (214) 357-9441 

Houston 

Ion Associates, (713) 461-5311 
WA Bellevue 

Northwest Marketing Assoc., (206) 455-5846 


OKI Semiconductor 


OKI Semiconductor 

1333 Lawrence Expressway, Suite 405 

Santa Clara, California 95051 

(408) 984-4840 

TWX; (910) 338-0508 


Sales Offices & Representatives 


TX Richardson 

Hytech, Inc., (214) 234-3375 


Optical Electronics Inc. 


Onfical Flpntmnirc Ini- 
P.O. Box 11140 
Tucson, Arizona 85734 
(602) 624-8358 
TWX: (910) 952-1283 


Product information Rick Gerdes, Pete Suozzi 

Literature Donna Hafer 

Price/delivery Flo Mac 

Follow-up an order Jerrie Mills 


Sales Offices & Representatives 

CA Culver City 

DARCO, (213) 398-6239 
Pale Alto 

Coherent Marketing Associates, 

(415) 327-2217 

San Diego 

DARCO, (714) 560-5707 

CO Golden 

J. F. Hurlbut Co., (303) 279-7796 
FL Lighthouse Pt. 

R. S. Simons & Co., Inc., (305) 941-2757 
NJ Englishtown 

Triple E, (201) 446-4222 
PA Abington 

Bach-Stewart Associates, (215) 885-1550 

TX Austin 

Palatine Sales, Inc., (512) 451-7463 

Houston 

Palatine Sales, Inc., (713) 783-1492 

Richprdson 

Palatine Sales, Inc., (214) 231-9489 

UT Salt Lake City 

J. F. Hurlbut Co., (801) 969-4034 

VA Annandale 

John Hopkins .Associates, (703) 323-1641 

Inti Australia 

Carlton Victoria 

Ferguson Agencies, Tel: 34-9451 

Mascot 

Ferguson Agencies, Tel; 67-4611 

Prospect 

A. J. Ferguson, Tel: 296-1244 
Inti Denmark, Valby 

Dansel Weltronic 
inti England, Stockport 

DI-AN Data Systems Ltd., Tel: 061 236 2321 
inti France, Suresnes 

Equipments Scientifiques S.A. 

Inti India, Bombay 

Vision Electronics Private Ltd. 

Inti Israel, Woodside, NY 

Medbar Enterprises, Inc. 

Inti Italy, Milano 

Claitron, Tel: 34 90 051 

Inti Japan, Tokyo 

Nippon Indii-stria! Co. 

Inti Switzerland, Zurich 

Alpha-Beta Electronics, Tei; 01-43-70 70 
Inti West Germany, Frankfurt 

Kraus System Elektronik West Germany 
GmbH, Tel: 0622 54 60 46 


Panasonic 


Panasonic 

Matsushita Electric Corporation 
Industrial Division 
1 Panasonic Way 
Secaucus, New Jersey 07094 
(201) 348-7275 
TWX. 710-992-8920 

Specific product information: 


IC’s; Bill Bottari (201) 348-7276 

Discretes: Paul Rimassa (201) 348-7269 

Application engineering: 

Terry Kobayashi (201) 348-7275 

Literature: 

J. Pietrowicz (201) 348-7269 

Price and delivery: 

J. Pietrowicz (201) 348-7269 


Sales Offices & Representatives 

AL Huntsville 

Rep., Inc., (205) 881-9270 

AZ Phoenix 

Shefler-Kahn Co. Inc., (602) 257-9015 
CA Cupertino 

Calconn Inc., (408) 996-9616 

Newport Beach 

CO Denver 

SK Components Sales. (303) 759-1666 

CT Essex 

Eastern Systems Sales, (203) 767-8505 


FL Casselberry 

EIR Inc., (305) 830-9600 

Coral Springs 

EIR Inc., (305) 752-9227 

Plantation 

EIR Inc., (305) 791-8243 

GA Tucker 

Rep. Inc., (404) 938-4358 
lA Des Moines 

B.E.A.M.S. Inc., (515) 255-1148 
IL Chicago 

Brock & Cushman, (312) 622-4110 
KS Shawnee Mission 

B.E.A.M.S. Inc., (913) 631-0300 

MA Burlington 

Eastern Systems Sales, (617) 272-2604 
MD Ellicott City 

Tom Davis Marketers, (301) 461-2209 
Ml Detroit 

Nicon Assoc., (313) 341-7688 
MN Minneapolis 

Jos-Co./ (Melius), (612) 861-3343 
MO St. Louis 

B.E.A.M.S. Inc., (314) 569-1060 
NC Raleigh 

Rep Inc^ (919) 851-3007 
NJ Plainfield 

Meg Electronics Sales, (201) 757-4332/ 
(212) 233-9059 
NM Albuquerque 

Shefler-Kahn Co., Inc., (505) 296-0740 

OH Columbus 

Tom Mulligan & Assoc., (614) 457-2242 

OR Portland 

Electronic Sources, (503) 292-0634 
PA King Of Prussia 

Monteiro Assoc., Inc., (215) 265-0634 
TN Jefferson City 

Rep Inc., (615) 475-4105 
TX Addison 

Dunbar Assoc., (214) 239-7151 
UT Salt Lake City 

S.K. Component Sales, (801) 484-4222 
VA Fairfax 

Tom Davis Marketers, (703) 591-7390 

WA Bellevue 

Electronic Sources, (206) 453-0800 
Can Dollard Des Orn^eaux Quebec 

RFQ Ltd., (574) 626-8324 
Etabicoke Ontario 
RFQ Ltd., (416) 626-1445 


Distributors 


AL Huntsville 

Resisticap, (205) 881-9270 
CA Burbank 

T.A.W. Electronics Company, 

(213) 846-3911 

Irvine 

Ratel/ Irvine, (714) 549-8611 

Los Angeles 

Western Electromotive Shephard, 

(213) 820-3777 

Mountain View 

Capacitor Sales, (415) 964-8880 
Terminal Electronics Corporation, 

(415) 969-9240 

Sunnyvale 

Rate!, (408) 739-9220 
CO Denver 

naiei/Denver, (303) 934-5813 
CT Hamden 

Impact Sales, (203) 281-1331 
Orange 

Milgray Connecticut, Inc., (203) 795-0711 
FL Casselberry 

Pace Electronics, (305) 834-7777 

Winterpark 

Milgray Florida. Inc., (305) 647-5747 
KS Overland Park 

Milgray Kansas City, (913) 236-8800 

MA Burlington 

Milgray New England, Inc., (617) 272-6800 

Newton 

Impact Electronics, (617) 964-7740 

MD Lanham 



- * t f 

Ml Livonia 

R.S. Electronics. (313) 491-1000 
MN Thief River Falls 

Digi-Key, (218) 681-6674 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Panasonic (cont) 

NJ Cherry Hill 

Milgray Delaware Valley, Inc., 

(609) 424-1300 

Plainfield 

Mars Electronics, (201) 757-4332 

NY Freeport 

Milgray Interrrational, Inc., (516) 546-6000/ 
(800) 645-3986 

OH Cleveland 

Milgray Cleveland, Inc., (216) 881-8800 
PA Duquesne 

Advacom, Inc., (412) 469-2601 

, Erie 

Advacom, Inc., (814) 452-3762 

TX Addison 

Computer Components Corporation, 

(214) 239-0271 

Ft. Worth 

Allied Electronics Corporation, 

(800) 792-8760 
UT Salt Lake City 

Standard Supply Company, (801) 355-2971 

WA Seattle 

Almac/Stroum Electronics, (206) 763-2300 

Wl Mequon 

Taylor Electric Company, (414) 241-4321 
Can West Montreal, Quebec 

Cesco Electronics, Ltd. of Canada, 

(514) 735-5511 


Photo ThOrm 


Photo Therm 
110 Sewell Ave. 

Trenton, N.J. 08610 
(609) 396-1456 

Product Information: 
Roman Kuzyk 


Plessey Semiconductors 


Plessey Semiconductors 
1641 Kaiser 
Irvine, CA 92714 
(714) 540-9979 
TWX: 595-1930 
Applications engineering: 


Walt Boris ext. 33 

Literature: 

Maureen Greenwood ext. 36 

Price and delivery: 

Ann Gilmore ext. 31 

Follow-up an order: 

Ann Gilmore ext. 31 


Sales Offices & Representatives 

AL Huntsville 

Remco, (205) 883-9260 
AZ Phoenix 

Eltron, (602) 997-1042 

The Thorson Company, (602) 956-5300 

CA Goleta 

The Thorson Co., (805) 964-8751 
Marina Del Ray 
Relcom, (213) 822-1187 

Mt. View 

Thresum Associates, Inc., (415) 965-9180 

Irvine 

Western Regional Sales Office, 

(714) 540-9979 

San Diego 

Littlefield & Smith Associates, 

(714) 455-0055 

CO Denver 

The Thorson Co., (303) 759-0809 

CT Milford 

Wayland Engineering Sales, (203) 878-3755 
FL Kenneth City 

Kirkwood Assoc., (813) 546-6390 
IL Elk Grove Village 

R-Tek, (312) 439-9090 
Schiller Park 

Midwestern Regional Sales Office, 

(312) 678-3280 

MA Natick 

Wayland Engineering Sales, (617) 655-6080 
MD Beltsville 

Applied Engineering Consultants, 

(301) 937-8321 


Mi Brighton 

SAI Marketing Corp., (313) 227-1786 

Grand Rapids 

SAI Marketing Corp., (616) 942-2504 

MN Eden Prairie 

Technical Associates, Inc., (612) 944-3034 
MO Independence 

Engineering Services Co., (816) 254-3600 

St. Louis 

Engineering Services Co., (314) 997-1515 
NC Raleigh 

Remco, (919) 787-1461 
NY Hauppauge 

Eastern Regional Sales Office, 

(516) 273-3060 
Plainview 

Robert Smith Associates, (516) 681-3155 

Skaneateles 

Robtron, Inc., (315) 685-5731 

Spring Valley 

Robert Smith Associates, (914) 354-6067 

OH Dayton 

SAI Marketing Corp., (513) 435-3181 
Shaker Heights 

SAI Marketing Corp., (216) 751-3633 
Zanesville 

SAI Marketing Corp., (614) 454-8942 
PA Huntingdon Valley 

Dick Knowles Associates, (215) 947-5641 

Pittsburgh 

SAI Marketing Corp., (412) 782-5120 

TX Arlington 

W. Pat Fralia Company, Inc., (817) 640-9101 

Houston 

W. Pat Fralia Company, Inc., (713) 772-1572 
UT Salt Lake City 

The Thorson Company,. (801) 973-7969 
VA Arlington 

Applied Engineering Consultants, 

(703) 524-6630 
Woodbridge 

Applied Engineering Consultants, 

(703) 550-9429 
Can Islington, Ontario 

MacKay Associates, (416) 626-3805 


Distributors 


CA San Diego 

Intermark, (714) 453-9005 

Santa Ana 

Intermark, (714) 540-1322 
Sunriyvale 

Intermark, (408) 738-1111 
MD Beltsville 

Applied Engineering Consuitants, 
(301) 937-8321 

NY Plainview 

Plainview Electronics Supply Corp., 
(516) 822-5357 
TX Arlington 

Patco Supply, (817) 649-8981 


GERMANY. MUNCHEN 
Astronic GmbH 
Tei: 089^3040 11 
1C MASTER DISTRIBUTOR 


Precision Monolithics 


Precision Monolithics Inc. 

1500 Space Park Dr. 

Santa Clara, CA 95050 
(408) 246-9222 

Specific product information ext. 162 

Application engineering ....ext. 162 

Literature ext. 186 

Price and delivery ext. 171 

Follow-up an order ext. 171 

All other information ext. 162 


Sales Offices & Representatives 


AL Huntsville 

W. A. Brown Components, (205) 539-4411 
AZ Tempe 

Argus Sales, (602) 967-8709 
CA Los Angeles 

Regional Office, (213) 670-3791 
San Diego 

L&S Associates, (714) 455-0055 

Santa Clara 

PM I Sales Office, (408) 985-6616 

CO Wheatridge 

Waugaman Associates, Inc., (303) 423- 
1020 

FL Orlando 

Technoogy Marketing Associates, (305) 
857-3760 

Palm Bay 

PM I Sales Office, 305) 725-2900 

Pompano Beach 

Technology Marketing Associates, (305) 
942-0774 

GA Chamblee 

W. A. Brown Components, (404) 455-0405 
lA Cedar Rapids 

Comstrand, Inc., (319) 377-1575 
IL Arlington Heights 

Regional Office, (312) 437-6697 
PMI Sales Office, (312) 437-6697 
IN Indianapolis 

Ihrig Associates, Inc., (317) 783-7630 
KS Lenexa 

Technical Representatives, Inc., 

(913) 888-0212 

MA Woburn 

PMI Sales Office, 617) 933-1517 
MD Lutherville-Timonium 

District Office, (301) 252-2988 
MN Minneapolis 

Comstrand, Inc., (612) 571-0000 
MO Hazelwood 

Technical Representatives, Inc., 

(314) 731-5200 
NC Raleigh 

W. A. Brown Components, (919) 781-9426 

NM Albuquerque 

Waugaman Associates Inc., (505) 294-1436 
NY Endicott 

Tech-Mark, Inc., (607) 748-7473 
Jericho 

J-Square Marketing, Inc., (516) 997-6210 

OH Cleveland 

Del Steffen & Associates, (216) 461-8333 

Dayton 

Del Steffen & Associates, (513) 293-3145 

Lexington . 

Del Steffen & Associates, (419) 884-2313 
PA Ridley Rak 

PMI Sales Office, (215) 521-1441 

TN Knoxville 

W. A. Brown Components, (615) 637-3523 
TX Houston 

Oeler & Meneiaides, Inc., (713) 772-0730 

Richardson 

Oeler & Meneiaides, Inc., (214) 234-6334 
UT Salt Lake City 

Waugaman Associates, Inc., (801) 363- 
0275 

WA Seattle 

SJI 6, (206) 624-9020 
Wl Milwaukee 

Sumer, Inc., (414) 259-9060 
Can Dollard Des Oreaux, Quebec 
RFQ Limited, (514) 694-5724 
Mississauga, Ontario 
RFQ Limited, (416) 626-1445 
Inti Australia, Crows Nest 
Cema 

Inti Austria, Wien 

Eltrans, Tel: 0222/ 24 71 37 
Ing. Otto Folger,' Tel: 0222/ 656 23 64 
Inti Belgium, Bruxelles 

Bourns (Belgium) N.V., Tel: 02/218 2005 
Inti Denmark, Havdrup 

GDS Henckel APS, Tel: 03/38 57 16 
E. Friis-Mikkelsen A/S, Tel: 01/98 63 33 
Inti Eastern Europe, Wien 

Eltrans, Tel: 0222/24 71 37 
Inti Finland, Helsinki 

Oy Chester AB, Tel: 80/735 774 
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Precision Monolithics (cont) 

inti 

France, Paris 

Ohmic S.A,, Tel: 01/203 9633 

Inti 

Germany, Stuttgart 1 

Bourns GmbH, Tel; 0711/24 29 36 

Inti 

Greece, Kalamaki Alimos 

Advanced Engineering Consultants, 

Tel: 1/4174078 

Inti 

India, (Palo Alto, CA) 

Fegu Eieotronics, Ltd., Tel: (415) 493-1788 

Inti 

Iran, Teheran. 

Berkeh Company, Ltd., Tel: 831 564 

Inti 

Israel, Tel Aviv 

Rapac Electronics Ltd., Tel; 3/44 66 91 

inti 

Italy, Milano 

Technic S.r.L., Tel: 02/32 56 88 

Inti 

Japan Shinjuku 


Nippon PMI Corporation, Tel: (03) 267-6022 

Inti 

Netherlands, Van Tuyl Serooskerkestraat 

Bourns (Nederland) B.V., Tel; C7C 87 44 00 

Inti 

Norway, Strommen 

A/S Kjeil Bakke, Tel: 02/71 18 72 

Inti 

Portugal, Lisboa 

Telectra S.A.R.L., Tel: 19/68 60 72 

Inti 

Taiwan, Taipei 

Mao Shing Enterprises Co,, Ltd., 

Tel: 571-4930 

Inti 

South Africa, Johannesburg 

Associated Electronics, (Pty) Ltd., 

Tel: 839-1824 

Inti 

South America, (Mountain View) 

Intectra, Tei: (41 o) 367-6o18 

inti 

Spain, Madrid 

Hispano Electronica S.A., Tel: 619-4108 

inti 

Sweden, Akersbergam 

AB Elektroutensilier, Tel: 0764/20 110 

Inti 

Switzerland 

Bourne (Schweiz) AG, Tel: 042/33 33 33 

Inti 

Turkey, Ankara 

Nel, Nukleer Elektronik Ltd., Tel; 18 72 70 

Inti 

United Kingdom, Middlesex TW3 1TE 

Bourns (Trimpot) Ltd., Tel: 01/572 6531 

Inti 

Yugoslavia, Zagreb 

Unitrade/Podravka, Tel; 44 80 55 





.„,An'Ne^::;ns»«" 


Distributors 


Huntsville 

Hallmark Electronics, (205) 837-8700 

Phoenix 

Liberty Electronics, (602) 249-2232 

Chatsworth 

Westates Electronics, (213) 341-4411 

Costa Mesa 

Westates Electronics, (7i4) 549-8401 

El Segundo 

Liberty Electronics, (213) 322-8100 

Gardena 

Bell Industries, (213) 515-1800 or (714) 
521-4914 

Mountain View 

Elmar Electronics, (415) 961-3611 

San Diego 

Intermark Electronics, (714) 279-5200 
Liberty Electronics, (714) 565-9171 

Santa Ana 

Intermark Electronics, (714) 540-1322 
Sunnyvale 

Bell Industries, (408) 734-8570 
Intermark Electronics, (408) 738-1111 

Commerce City 

Elmar Electronics, (303) 287-9611 

Wheatridge 

Century Electronics, (303) 424-1985 
Norwalk 

Harvey Electronics, (203) 853-1515 
Fori Laudsrdais 

Hallmark Electronics, (305) 971-9280 

Orlando 

Hallmark Electronics, (305) 855-4020 
Elk Grove 

Hallmark Electronics, (312) 437-8800 
Pioneer Electronics, (312) 437-9680 

Indianapolis 

Pioneer Electronics, (317) 849-7300 

Shawnee Mission 

Hallmark Electronics, (913) 888-4747 
Dedham 

Gerber Electronics, (617) 329-2400 

Lexington 

Harvey Electronics, (617) 861-9200 
Baltimore 

Hallmark Electronics, (301) 796-9300 
Livonia 

Pioneer Electronics, (313) 525-1800 
Bloomington 

Hallmark Electronics, (612) 684-9056 
Earth City 

Hallmark Electronics, (314) 291-5350 
Raleigh 

Hallmark Electronics, (919) 832-4465 
Londonderry 

Yankee Electronic Supply, inc., 

(603) 625-9746 

Fairfield 

Harvey Electronics, (201) 227-1262 

Albuquerque 

Century Electronics, (505) 292-2700 
Binghamton 

Harvey Electronics, (607) 748-8211 

W. Henrietta 

Harvey Electronics, (716) 334-5920 

Woodbury 

Harvey Electronics, (516) 921-8700 

Cleveland 

Pioneer Electronics, (216) 587-3600 

Dayton 

Pioneer Eieotronics, (613) 236-9900 
Worthington 

Hallmark Electronics, 614) 846-1882 
Tulsa 

Hallmark Electronics, (918) 835-8458 

Huntingdon Valley 

Haiimark Electronics, (215) 355-7300 

Pittsburgh 

Pioneer Electronics, (412) 782-2300 
Austin 

Hallmark Electronics, (512) 837-2814 
Dallas 

Hallmark Electronics, (214) 234-7300 

Houston 

Hallmark Electronics, (713) 781-6100 
Salt Lake City 

Cenutrv ElfiCtrnnir'o ffinn QTO.noRO 

Bellevue 

Liberty Electronics, (206) 453-8300 

West Allis 

Hallmark Electronics, (414) 476-1270 


Can Montreal, Quebec 

Cesco Electronics Corp., (514) 735-5511 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
IC MASTER DISTRIBUTOR 


Rexdale, Ontario 

Future Electronic Corp., (416) 675-7820 

Ottawa, Ontario 

Future Electronics Corp., (613) 232-7757 
Vancouver, British Columbia 

Intek Electronics Ltd., (604) 324-6831 


Raytheon Semiconductor 


Raytheon Company 
Semiconductor Division 
350 Ellis Street 

Mountain View, California 94042 
(415) 968-9211 
TWX: 910-379-6481 
Special product information: 

Linear Paul Pinter 

Digital Dave Uimari 

Discrete Earle Younger 

Hybrid Circuits Tom Cate 

Microprocessors Dave Uimari 

Price and delivery; 

Local Field Sales Offfice 
Place an order: 

Local Field Sales Offfice 
Follow-up an order: 

Customer Service 


Sales Offices & Representatives 


Huntsville 

Macro Marketing Associates, 

(205) 883-9630 

Scottsdale 

Semper FI Sales Co., (602) 945-4556 

El Segundo 

Varigon Associates, (213) 322-1 1S0 

Irvine 

.Rayt.heOi", Regional Sales Office, 

(714) 833-9042 

San Diego 

Varigon Associates, (714) 299-5413 

Sunnyvale 

Quadrep Inc., (408) 733-7300 
Raytheon Regional Sales Office, 

(408) 245-5400 

Denver 

Camel Electronics, Inc., (303) 751-7150 

North Haven 

Kitchen & Kutchen, (203) 239-0212 
Altamonte Springs 
Dyne-A-Mark Corp., (305) 831-2097 
Clearwater 

Dyne-A-Mark Corp., (813) 441-4702 

Fort Lauderdale 

Dyne-A-Mark Corp., (305) 771-6501 
St. Petersburg 

Raytheon Regional Sales Office, 

(813) 576-2221 
Cedar Rapids 

Carlson Electronic Sales, (319) 377-6341 

Des Plaines 

Raytheon Hegional Sales Office 

(312) 297-5540 

Elk Grove Village 

Carlson Electronic Sales Co 

(312) 956-8240 

Indianapolis 

Carlson Electronic Sales Co., 

(317) 842-3740 

Shawnee Mission 

Midteo Association, (913) 441-6565 

WISAIfiy lUII 

Kitchen & Kutchen, (617) 862-8230 

Newton Lower Falls 

Raytheon Regional Sales Office, 

(617) 527-0030 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Raytheon (cont) 

MD Rocicville 

Mechtronic Sales, Inc., (301) 340-2130 
Ml Farmington 

Miltimore Sales, Inc., (313) 476-2446 
Grand Rapids 

Miltimore Sales, Inc., (616) 942-9721 
MN Bloomington 

Electronic Sales Agency, (612) 884-8291 
Minneapolis 

Raytheon Regional Sales Office, 

(612) 920-7935 

MO Florissant 

Midtec Association, (314) 837-5200 
NC Winston-Salem 

Marco Marketing Associates, 

(919) 768-8740 
NJ Cherry Hill 

Raytheon Regional Sales Office, 

(609) 663-4066 
NY Cicero 

Advanced Components Corp., 

(315) 699-2671 

Endicott 

Raytheon Regional Sales Office, 

(607) 754-5810 

Farmingdale 

WIN Sales, (516) 249-7859 

Melville 

Raytheon Regional Sales Office, 

(516) 420-0700 

OH Brunswick 

Kimconics Sales, Inc., (216) 225-6111 

Englewood 

Kimconics Sales, Inc., (513) 836-9677 

OR Portland 

. Northwest Marketing Associates Inc., 

(503) 297-5281 
PA King of Prussia 

Monteiro Associates, Inc., (215) 265-0634 

Pittsburgh 

Kimconics Sales, Inc., (412) 367-3013 

TX Dallas 

ION Associates, (214) 357-9441 

Houston 

ION Associates, (713) 461-5311 
WA Bellevue 

Northwest Marketing Associates, 

(206) 455-5846 

Wl . Milwaukee 

Carlson Electronics Sales, (414) 476-2790 
Can Ottawa, Ontario 

Cantec Representatives, Inc., 

(613) 225-0363 
Pointe Claire, Quebec 
Cantec Representatives, Inc., 

(514) 594-4049 

Toronto, Ontario 

Cantec Representatives, Inc., 

(416) 675-2460 

Inti France, Le Plessis Robinson 

Raytheon Semiconductor France, 

Tel: 631 06 76 
Inil Germany, Munchen 

Raytheon HALBLEITER GmbH, 

Tel: 089/539693 
Inti Japan, Tokyo 

New Japan Radio Co., Ltd., 

Tel: 03-591-3451 
Inti United Kingdom, Essex 

Raytheon Semiconductor, 

Tel: (0279) 419310 


Distributors 

AL Huntsville 

Hall-Mark Electronics, (205) 837-8700 
Pioneer/Huntsville, (205) 837-9300 

AZ Phoenix 

Arizona Components Co., (602) 279-9446 
Kierulff Electronics,' (602) 243-4104 
CA Chatsworth 

Jaco Electronics, (213) 998-2200 

. Irvine 

Components Plus, (714) 754-0471 

Los Angeles 

Kierulff Electronics, (213) 685-5511 

Palo Alto 

Kierulff Electronics, (415) 968-6292 

San Diego 

Cramer/San Diego, (714) 565-1881 

Santa Ana 

Emitter, (213) 299-7760 


Sunnyvale 

Bell Industries, (408) 734-8570 
Crdmer/San Francisco, (408) 739-3011 
Tustin 

Kierulff Electronics, (714) 73'K5711 
CO Wheatridge 

Century, (303) 424-1985 
CT North Haven 

Cramer/Connecticut, (203) 239-5641 
Wilton 

Connecticut Components for Industry, Inc., 
(203) 762-8691 
FL Fort Lauderdale 

Hall-Mark, (305) 971-9280 

Orlando 

Hall-Mark, (305) 855-4020 
Pioneer/ Florida, (305) 859-3600 

St. Petersburg 

Kierulff Electronics, (813) 576-1966 
GA Norcross 

Cramer/ Atlanta, (404) 448-9050 
lA Cedar Rapids 

Advent Electronics, (319) 393-6811 
IL Elmhurst ' 

Semiconductor Specialists, Inc., 

(312) 279-1000 
Rosemont 

Advent Electronics, (312) 297-6200 

Schaumberg 

Arrow Electronics, (312) 893-9420 
IN Indianapolis 

Advent Electronics, (317) 297-4910 
Semiconductor Specialists, Inc., 

(317) 731-2400 
KS Shawnee Mission 

Hall-Mark Electronics, (913) 888-4747 
MA Billerica 

Kierulff Electronics, (617) 667-8331 

Needham Heights 

Cavalier Components, Inc., (617) 449-3112 

Newton 

Cramer Electronics, (617) 964-4000 
Waltham 

Sterling/Watertown, (617) 894-6200 
MD Baltimore 

Arrow Electronics, (301) 247-5200 
Columbia 

Technico, (301) 461-2200 
Gaithersburg 

Pioneer Washington Electronics, 

(301) 948-0710 

Ml Ann Arbor 

Arrow Electronics, (313) 971-8220 ’ 

Farmington 

Advent Electronics, (313) 477-1650 
Livonia 

Reptron/ Michigan, (313) 525-2700 
MN Minneapolis ^ 

Arrow Electronics, (612) 887-6400 
Hall-Mark Electronics, (612) 884-9056 
Semiconductor Specialists, Inc., 

(612) 854-8841 
MO Earth City 

Hall-Mark Electronics, (314) 291-5350 

Kansas City 

Semiconductor Specialists, Inc., 

. (816) 452-3900 

Hazelwood 

Semiconductor Specialists, Inc., 

(314) 731-2400 
NJ Cherry Hill 

Milgray Electronics, (609) 424-1300 
Little Falls 

Cramer/ New Jersey, (201) 785-4300 

Moorestown 

Arrow Electronics, (609) 235-1.900 

Saddlebrook 

Arrow Electronics, (201) 797-5800 

NM Albuquerque 

Century Electronics. Inc., (505) 292-2700 
Sterling/Albuquerque, (505) 345-6601 

NY Buffalo 

Summit Distributors, Inc., (716) 884-3450 
East Syracuse 

Cramer/Syracuse, (315) 437-6671 

Elmsford 

Zeus Components, Inc., (914) 592-4120 

Farmingdale 

Arrow Electronics, (516) 694-6800 

Hauppauge 

Components Plus, (516) 231-9200 
Current Components, Inc., (516) 273-2600 
Jaco Electronics, (516) 273-5500 

Plainview 

ACI Electronics Corp., (516) 293-6630 


OH Beachwood 

Sheridan Sales Co., (216) 831-0130 
Cincinnati 

Sheridan Sales Co., (513) 761-5432 
Cleveland 

Arrow Electronics, (216) 464-2000 
Cramer/Cleveland. (216) 248-8400 
Sheridan/Cleveland, (216) 416-3300 

Columbus 

Reptron/Ohio, (614) 253-7433 

Dayton 

Semiconductor Specialists, Inc., 

(513) 278-9455 

Sheridan Sales Co., (513) 277-8911 

Kettering 

Arrow Electronics, (513) 253-9176 

Reading 

Sheridan Sales Co., (513) 761-5432 

OK Tulsa 

Component Specialists, (918) 664-2820 
PA Huntingdon Valley 

Hall-Mark Electronics, (215) 355-7300 

Pitsburgh 

Semiconductor Specialists, Inc., 

(412) 781-8120 

Sheridan/Pittsburgh, (412) 351-4000 

TX Austin 

Component Specialties, (214) 357-6511 
Quality Components, (512) 458-4181 

Dallas 

Components Specialists, (214) 357-6511 
Quality Components, (214) 387-4949 
Trevino Electronics Inc., (214) 358-2418 

Houston 

Component Specialties, (713) 771-7237 
Quality Components, (713) 772-7100 

WA Seattle 

Cramer Electronics, (206) 762-5755 

Tukwila 

Kierulff Electronics, (206) 575-4420 
Wl Oak Creek 

Arrow Electronics, (414) 764-6600 

Milwaukee 

Semiconductor Specialists, Inc., 

(414) 257-1330 

West Allis 

Hall-Mark Electronics, (414) 476-1270 
Can Calgary, Alberta 

PAAR industrial Electronics, Ltd., 

(403) 287-2840 
Mississauga, Ontario 
Prelco Electronics, (416) 678-0401 
Montreal, Quebec 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
IC MASTER DISTRIBUTOR 


Prelco Electronics, (514) 389-8051 

Rexdale, Ontario 

Future Electronics, (416) 677-7820 
Winnipeg, Manitoba 
W.E.S. Ltd., “Wholesale Electronic 
Supply”, (204) 632-1260 


ENGLAND 

Eurosem International Ltd. 

Tel: 01-868-0028 
IC MASTER DISTRIBUTOR 


GERMANY, MUNCHEN 
Astronic GmbH 
Tel: 089-3040 11 
IC MASTER DISTRIBUTOR 


RCA Solid State Division 


RCA Solid State Division 
Box 3200 

Somerville, N.J. 08876 
(201) 685-6000 
TWX: (710) 480-9333 


'^ic MASTER 1979 
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. (cont) 


Sales Offices & Representatives 


Huntsville 

Electro-Mech (205) 883-9624 
Sales Office, (205) 881-4100 
Scottsdale 

Sales Office, (602) 947-7235 
Summit Sales, (602) 994-4587 

Hollywood 

Sales Office, (213) 468-4156 

Los Altos 

Sales Office, (415) 948-8996 

San Diego 

Besfronics, (714) 278-2150 
Sales Office, (714) 279-0420 

Tustin 

Sales Office, (714) 832-5302 
Wheatridge 

Waugaman Assoc., (303) 423-1020 
Sales Office, (303) 433-8841 

Clearwater 

G. F. Bohman Associates, (813) 442-5606 
Ft. Lauderdale 

G. F. Bohman Associates, (305) 564-3081 

Orlando 

G. F. Bohman Associates, (305) 295-5760 

Ldko Pork 

Sales Office, (305) 626-6350 

Winter Park 

Sales Office, (305) 647-7100 

Atlanta 

Electro-Mech, (404) 449-6337 

Cedar Rapids 

Lorenz Sales, Inc., (319) 393-6912 

Des Plaines 

Sales Office, (312) 391-4380 

Fort Wayne 

Sales Office, (219) 432-1589 

Indianapolis 

Sales Office, (317) 546-4001 
Southern Sales. (317) 299-2992 
Overland Park 
Kebco, (913) 649-2168 
Sales Office. (913) 642-7656 
Needham Heights 
Sales Office, (617) 444-7200 
Birmingham 

Sales Office, (313) 644-1151 
Detroit 

Nicon Associates, (313) 341-7688 

Minneapolis 

Comstrand, Inc., (612) 571-0000 
Sales Office, (612) 929-0676 

Maryland Hts. 

Kebco, (314) 576-4111/4110 

Raleigh 

Electro-Mech, (919) 782-7586 

Cherry Hill 

Sales Office, (609) 424-3650 

Clark 

Sales Office. (201) 574-3550 

Haddonfield 

Thomas Associates, Inc., (609) 854-3011 

Albuquerque 

C. T. Carlberg Associates, (505) 265-1579 
Binghamton 

L Mar Associates, Inc., (607) 723-1513 

East Syracuse 

L-Mar Associates, Inc., (315) 437-7779 

Fairport 

Sales Office, (716) 223-5240 

Huntington Station 

Sales Office, (516) 293-0180 

Rochester 

L-Mar Associates, Inc., (716) 328-5240 

Cleveland 

Arthur H. Baier Company, (216) 4C1-C1G1 

Dayton 

Arthur H. Baier Company, (513) 276-4128 

Pepper Pike 

Sales Office, (216) 831-0030 

Portland 

Western Tech. Sales, (503) 297-1711 

Nashville 

Electro-Mech, (615) 256-2516 
Dallas 

Sales Office, (214) 638-6434 

nousion 

Jackson Arnold, (713) 783-7297/981-5789 
Salt Lake City 
Rr Marketing, (801) 972-5646 


Arlington 

Sales Office, (703) 558-4161 

Bellevue 

Western Tech. Sates, (206) 641-3900 

Elk Grove 

Key Enterprises, (414) 784-3390 

Anna de Bellevue, Quebec 

RCA Ltd., (514) 457-9000 

Calgary, Alberta 

RCA, Ltd., (403) 243-6051 

Rexdaie, Ontario 

RCA Ltd., (416) 247-5491 

Argentina, Buenos Aires 

RCA SAIC, Tel; 70-4171 

Belgium, Bruxelles 

RCA S.A., Tel: 720-8980 

Belgium, Liege 

RCA S.A., Tel: 644550 

Brazil, Sao Paulo 

RCA Electronica Ltda., Tel: 36-6951 

France, Boulogne 

RCA S.A., Tel: 603 8787 

Germany, Hamburg 

RCA GmbH, Tel: 04106/2001 

Munchen 

RCA GmbH, Tel: 089/52 79 28 

Stuttgart 

RCA GmbH, Tel: 0711/73/63/57-59 

Weisbaden 

RCA GmbH, Tel; 06121/3/93/86/7 
Iran, Tehran 

RCA (Iran) Ltd., Tel: 657410/651900 
itaiy, milaflO 

RCA spA, Tel: 637 048/051 
Japan, Tokyo 
RCA, Tel; 581-2311 

Mexico 

RCA S.A. de C.V.. Tel: (905) 527-6020 
Spain, Madrid 
RCA S.A., Tel: 250-6955 
Sweden, Solna 

RCA International Ltd., Tel: 08 83 42 25 

Taiwan, Taipei 

RCA. Tel: 571-9171 

United Kingdom, Middlesex 

RCA Ltd., Tel; 85511 


de<*^Sr 




Distributors 


Huntsville 

Hamilton/Avnet Electronics, (205) 533-1170 

Phoenix 

Hamilton/Avnet Electronics, (602) 275-7851 
Kierulff Electronics, (602) 243-4101 
Liberty Electronics/Arizona, (602) 249-2232 

Culver City 

Hamilton Electro Sales, (213) 558-2020 

El Monte 

G. S. Marshall Company, (213) 686-0141 

El Segundo 

Liberty Electronics, (213) 322-8100 

Irvine 

Cramer/Los Angeles, (213) 771-8300, (714) 
979-3000 

Schweber Electronics, (714) 556-3880 

Los Angeles 

Kierulff Electronics Inc., (213) 685-5511 
RPS Electronics, Inc., (213) 748-1271 

Mt. View 

Elma Electronics, Inc., (415) 961-3611 
Hamilton/Avnet Electronics, (415) 967-7000 

Palo Alto 

Kierulff Electronics, Inc., (415) 968-6292 

Riverside 

Electronic Supply Corp., (714) 683-7300 

San Diego 

Hamilton/Avnet Electronics, (714) 279-2421 
Kierulff Electronics, Inc,, (714) 27S-2112 
Liberty/San Diego, (714)’ 565-9171 

Sunnyvale 

Cramer/San Francisco, (408) 739-3011 

Commerce City 

Elmar Electronics/Denver, (303) 287-9611 

Denver 

Hamilton/Avnet Electronics, (303) 534-1212 
Kierulff Electronics, Inc., (303) 371-6500 

Danbury 

Schweber Electronics Corp., (203) 792- 
3500 

Georgetown 

Hamilton/Avnet Electronics, (203) 762-0361 

Hamden 

Arrow Electronics, Inc., (203) 248-3801 

North Haven 

Cramer/Connecticut, (203) 239-5641 

Ft. Lauderdale 

Arrow Electronics, Inc., (305) 776-7790 
Hamilton/Avnet Electronics. (305) 971-2900 

Hollywood 

Cramer/.Hollywood, (305) 945-4175 
Schweber Electronics Corp., (305) 927- 
0511 

Orlando 

Cramer/Orlando, (305) 894-1511 

Palm Bay 

Arrow Electronics, Inc., (305) 725-1480 

Doraville 

Arrow Electronics, Inc., (404) 455-4054 

Norcross 

Cramer/ Atlanta, (404) 448-9050 

Hamilton/Avnet Electronics, (404) 448-0800 

Cedar Rapids 

Deeco Inc., (319) 365-7551 

GHfcsso 

Newark Electronics, (312) 638-4411 

Elk Grove Village 

Schweber Electronics Corp., (312) 593- 
2740 

Elmhurst 

Semiconductor Specialists, Inc., (312) 
279-1000 

Mt. Prospect 

Cramer/Chicago, (312) 593-8230 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 

Indianapolis 

Graham Electronics Supply, (317) 634-8202 
Cedar Rapids 
Deeco, (319) 365-7551 

Overland Park 

Hamilton/Avnet Electronics, (913) 888-8900 

Metairie 

Sterling Electronics, Inc., (504) 887-7610 
- - 

Wilshire Electronics/New England, (617) 
272-8200 

Newton 

Cramer Electronics, Inc., (617) 969-7700 
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Waltham 

Schweber Electronics Corp., (617) 890- 
8484 

Sterling Electronics, (617) 894-6200 

West Newton 

A. W. Mayer Co., Inc., (617) 965-1111 
Woburn 

Hamilton/Avnet Electronics, (617) 933-8020 

MD Baltimore 

. Arrow Electronics, Inc., (301) 247-5200 

Gaithersburg 

Cramer/Washington, (301) 948-0110 
Schweber Electronics, (301) 840-9500 

Hanover 

Hamilton/Avnet Electronics, (301)796-5000 

Savage 

Pyttronic, Industries, Inc., (301) 792-0782 

Ml Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 
Schweber Electronics, (313) 525-8100 
RS Electronics, Inc., (313) 525-1155 
MN Bloomington 

Arrow Electronics, (612) 888-6400 
Edina 

Cramer/Minnesota, (612) 835-7811 
Hamilton/Avnet Electronics, (612) 941-3801 
Minneapolis 

Semiconductor Specialists, Inc., (612) 854- 
8841 

MO Hazelwood 

Hamiltoh/Avnet Electronics, (314)731-1144 
Kansas City 

Semiconductor Specialists, Inc., (816) 452- 
3900 

NC Greensboro 

Hammond Electronics of Carolina, Inc., 

- (919) 275-6391 

Arrow Electronics, (612) 887-6400 

Kemersville 

Arrow Electronics, (919) 996-2039 

Raleigh 

Hamilton/Avnet Electronics, (919) 829-8030 

Winston-Salem 

Cramer/ Winston-Salem, (919) 725-8711 

NH Manchester 

Arrow Electronics, Inc., (603) 668-6968 

NJ Cedar Grove 

Hamilton/Avnet Electronics, (201 ) 239-0800 

Clifton 

Wilshire Electronics/NJ, (201) 340-1900 

Fairfield 

Kierulff Elec., (201) 575-6750 

Little Falls 

Cramer/ NJ, (201) 785-4300 

Moorestown 

Arrow Electronics, Inc., (609) 235-1900 

Mount Laurel 

Hamilton/Avnet Electronics, (609)234-2133 
Pennsauken 

Resco Electronics Div. of Astrex, (609) 662- 
4000 

Somerset 

Schweber/NJ Electronics, (201) 469-6008 
NM Albuquerque 

Cramer/ New Mexico, (505) 243-4566 
Hamilton/Avnet Electronics, (505) 765-1500 

NY Buffalo 

Summit Distributors, Inc., (716) 884-3450 

East Syracuse 

Hamilton/Avnet Electronics, (315) 437-2641 

Farmingdale 

Arrow Electronics, Inc., (516) 694-6800 

Freeport 

Milgray Electronics, Inc., (516) 546-6000 
Hauppauge 

Cramer/Long Island, (516) 231-5600 

Rochester 

Cramer/ Rochester, (716) 275-0300 
Hamilton/Avnet Electronics, (716) 442-7820 
Rochester Radio Supply Co., (716) 454- 
7800 

Schweber Electronics Corp., (716) 424-2222 

Syracuse 

Cramer/Syracuse, (315) 437-6671 

Westbury 

Schweber Electronics Corp., (516) 334- 
7474 

Hamilton/Avnet Electronics, (516) 333-5800 

OH Beachwood 

Schweber Electronics Corp., (216) 464- 
2970 

Cleveland 

Hamilton/Avnet Electronics, (216)461-1400 


MANUFACTURERS & 


Columbus 

Hughes-Peters, Inc., (614) 294-5351 
Dayton 

Arrow Electronics, (513) 253-9176 
Hamilton/Avnet Electronics, (513) 433-0610 
The Stotts Friedman Co., (513) 298-5555. 
Solon 

Cramer/Cleveland, (216) 248-8400 
OK Tulsa 

Radio, Inc., (918) 587-9123 

PA Philadelphia 

Herbach & Rademan, Inc., (215) 426-1700 
Pittsburgh 

Semiconductor Specialists, Inc., (412) 781- 
8120 

TX Austin 

Sterling Electronics, Inc., (512) 836-1341 
Dallas 

Hamilton/Avnet Electronics, (214) 661-8661 
Cramer/Texas, (214) 661-9300 
Schweber Electronics Corp., (214) 661- 
5010 

Sterling Electronics, Inc., (214) 357-9131 
Trevino Electronics, (214) 358-2418 

Houston 

Hamilton/Avnet Electronics, (713) 780-1771 
Schweber Electronics Corp., (713) 784- 
3600 

Sterling Electronics Inc., (713) 627-9800 
UT Salt Lake City 

Hamilton/Avnet Electronics, (801) 972-2800 

WA Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 
Liberty Electronics/Northwest, 

(206) 453-8300 

Seattle 

Robert E. Priebe Company, (206) 682-8242 

Wl Mequon 

Taylor Electric Company, (414) 241-4321 

New Berlin 

Hamilton/Avnet Electronics, (414) 784-4570 
Oak Creek 

Arrow Electronics, Inc., (414) 764-6600 


Real Time Corp. 

Real Time Corporation 
53 South Jefferson Road 
Whippany, New Jersey 07981 
(201) 887-4141 

Information Oleg Burlak 


Reticon 


Reticon Corporation 
345 Potrero 

Sunnyvale, California 94086 
(408) 738-4266 
TWX: (910) 339-9343 

Specific product information George Hansell 

Application engineering George Hansell 

Literature Sylvia Spohn 

Price and delivery George Hansell 

Follow-up an order Bobbie Stern 

All other information George Hansell 


Sales Offices & Representatives 

AL Huntsville 

Technology Mkt. Assoc., (205) 883-7893 
CA Redondo Beach 

Reticon Sales Office, (213) 379-3400 

Sunnyvale 

Reticon Sales Office, (408) 738-4266 

CO Wheatridge 

Waugaman Associates, Inc., (303) 423-1020 

CT Stratford 

Gerald Rosen Co., (203) 375-5456 

FL Orlando 

Technology Mkt. Assoc., (305) 857-3760 

Pompano Beach 

' Technology Mkt. Assoc., (305) 942-0774 
lA Cedar Rapids 

Palatine Sales, Inc., (319) 365-8071 
IL Elk Grove Village 

Reticon Sales Office, (312) 640-7713 
KS Derby 

Palatine Sales, Inc., (316) 788-0621 


DISTRIBUTORS DIRECTORY 


Lenexa 

Palatine Sales, Inc., (913) 492-7020 

Mission 

Palatine Sales, Inc., (913) 831-0555 
MA Framingham 

Gerald Rosen Co., Inc., (617) 879-5505 

Wakefield 

Reticon Sales Office, (617) 246-2718 
MD Columbia 

Rep-Tron Inc., (301) 465-6433 
Ml Birmingham 

J. C. Hofstetter Co., (313) 646-3635 
MN Minneapolis 

Arjay Sales, Inc., (612) 854-4972 
MO Hazelwood 

Palatine Sales, Inc., (314) 895-4577 
NM Albuquerque 

Waugaman Associates, (505) 294-1436 
NY Bowmansville 

Ossmann Component Sales Corp., 

(716) 681-9700 
Huntington 

CDB Enterprises, Inc., (516) 692-5200 

Kingston 

Ossmann Component Sales Corp., 

(914) 338-5505 

Rochester 

Ossmann Component Sales Corp., 

(716) 424-4460 

Syracuse 

Ossmann Component Sales Corp., 

(315) 455-6611 

Vestal 

Ossmann Component Sales Corp., 

(607) 785-9949 

OH Dayton 

J. C. Hofstetter Co., (513) 296-1010 

Medina 

J. C. Hofstetter Co., (216) 241-4880 

PA Glenshaw 

Metal and Glass Systems, Reticon, 
(412) 487-6667 

TX Dallas 

Mycrosystems Mkt. Inc., (214) 238-7157 

Houston 

Mycrosystems Mkt. Inc., (713) 783-2900 
UT Salt Lake City 

Waugaman Associates, (801) 363-0275 


Distributors 

Can Mississauga, Ontario 

Webster Instruments Ltd., (416) 275-2270 

Montreal, Quebec 

Webster Instruments Ltd,, (514) 747-9747 

Ottawa, Ontario 

Webster Instruments Ltd., (613) 725-1931 
Inti Ausralia, Prospect 

A.J.F. Systems & Components Pty., Ltd., 
Tel: 269-1244 
Inti Austria, Wien 

Othmar Lackner, Tel; (0222) 52 99 80 
Inti Belgium, Bruxelles 

Inelco, Tel: (02) 660 00 12 
Inti Denmark, Copenhagen 

Scandinavian, Tel: (01) 83 50 90 
Inti Finland, Helsinki 

Havulinna Oy, Tel: (3580) 755-4144 
Inti France, Sevres 

Tekelec Airtronic, Tel: (01) 027 75 35 
Inti Germany 

Fellbach 

Hot Electronic, Tel; 0711 58 90 61 

Munchen 

Opteltec, Div. Neumuller GmbH, 

Tel: (089) 59911 

Ottobrunn 

Hot Electronic, Tel: 089-601 30 17 
Inti Israel, Ramat-Gan 

Telsys Ltd., Electronic Engineering, 

Tel: 739865 

Inti Italy . 

Milano 

Eledra 3S SPA, Tel; (02) 34 93 041 

Roma 

Eledra 3S SPA, Tel: (06)812 73 24 

Inti Japan, Yokohama 

Panetron Division, Tel: 045-471-8811 
Inti Netherlands, Amsterdam 

Inelco, Tel; (020) 93 4824 
Inti New Zealand, Aukland 

Professional Electronics Ltd., Tel: 493-029 
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Reticon (cont) 


Inti Norway, Oslo 

Nordisk Elektronik (Norge) A/S, 

Tel: (02) 55 38 93 

Inll South Africa, Pretoria 

Electronic Building, Tel: 78-9221/6 

Inti Sweden, Stockholm 

Nordisk Elektronik AB, Tel: (08) 24 83 40 

Inti Switzerland 

Regen sdorf 

Reticon Corporation, Tel: (01) 840 53 05 
Industrade AG, Tel: (01) 60 22 30 

Inti United Kingdom, Letchworth 

Herbert Sigma Ltd., Tel: 3841 
(Std. Code 04626) 


RIFA 


RIFA AB 
11 Bromma 
Sweden 


Importer 

MN Minneapolis 

World Products, (612) 835-2117 


Rockwell Microelectronic Div. 

Rockwell International 
Microelectronic Device Division 

P.O. Box 3669 
3430 Miraloma Avenue 
Anaheim, California 92803 
(714) 632-3729 
TWX: 910-591-1654 


Sales Offices & Representatives 


AL Huntsville 

Robert Whitesell & Associates, Inc., 

(205) 883-5110 
AZ Phoenix 

Q. T. Wiles, (602) 971-6250 
971-6250 
CA Anaheim 

Regional Sales Office. (714) 632 3693 

Carlsbad 

Q. T. Wiles & Assoc., (213) 478-0183 

Los Angeles 

Q. T. Wiles & Assoc., (714) 436-8528 

Menlo Park 

I/O Sales, (415) 321-9050 
Straub Associates, (415) 321-9050 

Tuslin 

Q. T. Wiles & Assoc., (714) 832-4952 
CO Westminster 

Straube Associates Mtn. States, Inc., 

(303) 426-0890 
CT North Haven 

Kitchen & Kutchin, (203) 239-0212 
!A Cedar Rapids 

John G, Twist Co.. (319) 393-8703 
IL Des Plaines 

Regional Sales Office, (312) 297-8862 
Elk Grove Vinage 
John G, Twist Co., (312) 593-0200 
IN Fort Wayne 

Robert O. Whitesell & Assoc., Inc., (219) 
432-5591 

Indianapolis 

Robert O. Whitesell & Assoc., Inc., (.317) 
359-9283 

KS Prairie Village 

John G. Twist Co., (913) 236-4646 
Wichita 

John G. Twist Co., (316) 686-6685 

KY Louisville 

Robert O. Whitesell & Assoc., Inc., (502) 
897-1569 

MA Lexington 

Kitchen & Kutchin, (617) 862-8230 
MD RanHal1c»n.wr> 

Beacon North, Inc., (301) 922-1248 
Ml Grand Rapids 

Robert O. Whitesell & Assoc,, Inc., (616) 
942-5420 


Southfield 

Robert 0. Whitesell & Assoc., Inc., (313) 

559-5454 

St. Joseph 

Robert O. Whitesell & Assoc., Inc., (616) 
983-7337 

Troy 

Regional Sales Office, (313) 435-1638 
MN Minneapolis 

John G. Twist Co., (612) 854-4600 

MO St. Louis 

John G. Twist Co., (314) 432-2830 

NB Lincoln 

John G. Twist Co., (402) 474-5151 
NC Raleigh 

R. W. Mitscher Co., (919) 828-0575 

NJ Hohokus 

Hansen Associates, (201) 652-7055 

Mt. Laurel 

Naudain Associates. Inc., (609) 235-1801 

North Brunswick 

Regional Sales Office, (201) 246-3630 
NM Albuquerque 

Straube Associates Mtn. States, Inc., 

(505) 265-7759 

NY Buffalo 

R. w! Mitscher Co., (716) 633-7970 

Manlius 

R. W. Mitscher Co., (315) 682-2855 

Pittsford 

R. W. Mitscher Co., (716) 381-9115 
West Hurley 

R. W. Mitscher Co.. (914) 679-6151 
OH Cincinnati 

Robert O. Whitesell & Assoc., Inc., (513) 

521-2290 

Columbus 

Robert O. Whitesell & Assoc., Inc., (614) 
888-9396 

Dayton 

Robert 0. Whitesell & Assoc., Inc., (513) 
298-9546 

Middleburg Heights 

Robert O. Whitesell & Assoc., Inc., (216) 
826-4424 

PA Pittsburgh 

Robert 0. Whitesell & Assoc., Inc., (412) 
344-7277 

TN Greenville 

Robert O. Whitesell & Assoc., Inc., (615) 
639-6154 
TX Dallas 

Salcor, Inc., (214) 234-8072 
UT Sait Lake City 

Straube Associates Mtn. States, Inc., 

(801) 322-1828 
VA Falls Church 

Beacon North, Inc., (703) 534-7200 
Lynchburg 

Beacon North, Inc., (804) 237-4740 
WA Redmond 

Desco Northwest, (206) 883-6336 
Wl Wauwatosa 

John G. Twist Co., (414) 475-7755 
Can Montreal, Quebec 

Penryn Electronic Sales, (514) 735-2471 
Toronto, Ontario 

Penryn Electronics, (416) 923-9823 

Inti Brazil, Sao Paulo 

Hybrid, Tel: (011) 220-1470 
Inti Germany, Munchen 

Rockwell Iniernational GmbH, Tel: (089) 
859-9575 

Inti Japan, Tokyo, Chiyoda-ku 

Rockwell International Overseas Corp„ 
Tel; 265-8808 


Distributors 


AL Huntsville 

Hamilton/ Avnet Electronics, (205) 533-1170 

AZ Phoenix 

Hamilton/Avnet Electronics, (602) 275-7351 
CA Costa Mesa 

Avnet Electronics, (714) 754-6111 

r>il,/ar rn,/ 

Hamilton/Avnet Electronics/(213) 558-2441 
Hamilton Electro Sales. (213) 558-2020 
Mountain View 

Hamilton/Avnet Electronics, (415) 961-7000 


San Diego 

Hamilton/Avnet Electronics, (714) 279-2421 
CT Georgetown 

Hamiton/Avnet Electronics, (203) 762-0361 

CO Denver 

Hamilton/Avnet Electronics, (303) 534-1212 
FL Ft. Lauderdale 

Hamilton/Avnet Electronics, (305)971-2900 

GA Norcross 

Harnliion/Avnet Electronics, (404)448-0800 

IL Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 

KS Lenexa 

Hamilton/Avnet Electronics, (913) 888-8900 

MA Woburn 

Hamilton/Avnet Electronics, (617) 993-8000 

MD Hanover 

Hamiiton/Avnet Electronics, (301) 796-5000 

Ml Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 

MN Edina 

Hamilton/Avnet Electronics, (612) 941-8801 

MO Hazelwood 

Hamilton/Avnet Electronics, (314) 731-1144 
NC Raleigh 

Hamilton/Avnet Electronics, (919) 829-8030 

NJ Cedar Grove 

Hamilton/Avnet Electronics, (201) 239-0800 

Mount Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

NM Albuquerque 

Hamilton/Avnet Electronics, (505)765-1500 
NY East Syracuse 

Hamilton/Avnet Electronics, (315)437-2641 

Rochester 

Hamilton/Avnet Electronics, (716) 442-7820 
Westbury, L.l. 

Hamiiton/Avnet Electronics, (516)333-5800 

OH Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 
Dayton 

Hamilton/Avnet Electronics, (513) 433-0610 

TX Dallas 

Hamilton/Avnet Electronics, (214)661-8661 

Houston 

Hamilton/Avnet Electronics, (713) 780-1771 
UT Salt Lake City 

Hamilton/Avnet Electronics, (801)972-2800 

WA Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 

W( New Berlin 

Hamilton/Avnet Electronics, (414) 784-4510 
Can Mississaugua, Ontario 

Hamilton/Avnet Electronics, (416) 677-7432 

Montreal, Quebec 

Hamilton/Avnet Electronics, (514) 331-6443 
Ottawa, Ontario 

Hamilton/Avnet Electronics, (613) 226-1700 

Inti Denmark, Silkeborg 

Mircronor, Tel: (06) 83 62 11 
Inti Finland, Helsinki 

Micronor Oy, Tel: (90) 803 1965 
Inti France, Levaltois-Perret 
REA, Tel; (01) 758-11-11 
Inti Italy, Milano 

Dott, ing G. De Mico S. P. A., Tel: (02) 65 
31 31 

Inti Japan 

Osaka 

Matsushita Electric Trading Co., Tel: 
(06) 204-5563 

Tokyo 

Marubeni Corp., Tel: 282-3412 
Matsushita Electric Trading Co,, Tel: (03) 
435-4552 

intI Netherlands, Breda 

Famatra, Tel: (076) 13 34 57 
Inti Norway, Stabbekk 

Micronor, Tel: (02) 54 51 30 
Inti Spain, Madrid 

Cornelia, Tel: (01) 254-9831 
inti Switzerland, Zurich 

Aumann & Co., AG, Tel; (01) 53 54 00 
Inti Taiwan, Taipei 

Enterorex Coro,. Teh .knR.nyc.T 
Inti United Kingdom, Hove, England 

Pelco Electronics, Ltd., Tel: 0273-722155 
Inti West Germany, Bad Friedrichshail 
System Kontakt, Tel: 07136 5031 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Sanken 


Sanken Electric Co., Ltd. 
1-22-8 Nishi-lkebukuro 
Toshima-ku, Tokyo 
986-6151 
Telex: 0272-2323 

Energy Electronic Products 
6060 Manchester Avenue 
Los Angeles, California 90045 
(213) 641-9322 
TWX; 910-328-6161 


Sales Offices & Representatives 


AZ 

Tucson 

Ancrona Corp., (602) 881-2348 


CA 

Culver City 

Ancrona Corp., (213) 390-3595 

Santa Ana 

Ancrona Corp., (714) 547-8424 


GA 

Atlanta 

Ancrona Corp., (404) 261-7100 


OR 

Portland 

Ancrona Corp., (503) 254-5541 


TX 

Houston 

Ancrona Corp., (713) 529-3489 


Can 

Vancouver, B.C. 

Ancrona Corp., (604) 324-0707 



Sanyo 


Sanyo Semiconductor Corporation 
291 South Van Brunt Street 
Englewood, NJ 07631 
(201) 871-0061 
Telex: 135138 


Sales Offices & Representatives 


CA 

Sunnyvale 



Sales Office, 

(408) 732-7902 

NJ 

Englewood 



Sales Office, 

(201) 871-0061 


SGS-ATES Semiconductor 


SGS-ATES Semiconductor Corporation 

79 Massasoit Street 

Waltham, MA 02154 

(617) 891-3710 

Telex: 923495 

Specific product information: 

Product Marketing Ruben Sonnino 

Application engineering: 

Product Marketing Ruben Sonnino 

Literature: 

Sales Department Gilda Cammarota 

Place an order; 

Sales Department Anne Girolamo 

Follow-up an order: 

Customer Service Anne Girolamo 


Sales Offices & Representatives 


AL Huntsville 

Rep Inc., (205) 881-9270 

AZ Phoenix 

Hecht, Henschen & Assoc., (602) 275-4411 
CA Palo Alto 

Shaw-Tech Inc., (415) 961-4775 

Santa Ana 

Rical Assoc., (714) 557-6543 

San Diego 

Kaplan, (714) 729-7332 

CO Englewood 

Elcom, Inc., (303) 770-4400 
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FL Ft. Lauderdale 

Dyna-a-Mark Corp., (305) 771-6501 
Clearwater 

Dyna-a-Mark Corp.,( (813)' 441-4702 
Maitland 

Dyne-a-Mark Corp., (305) 831-2097 
GA Tucker 

Rep Inc., (404) 938-4358 
IL Bellwood 

Fiat Engineering, (312) 547-6200 
IN Indianapolis 

Lattronics Mfg. Rep., (317) 846-5788 
MA Needham 

Stone Component Sales, (617) 890-1440 

Ml Grosse Pointe Park , 

Greiner. Assoc., (313) 499-0188 
MN Minneapolis 

Loren F. Green Assoc., (612) 781-1611 
MO Maryland Heights 

Kebco, (314) 576-4111 
NJ Westbury NY (Northern) 

J-Square Marketing Inc., (516) 997-6210 
NY Pompey 

S. F. Foster, (315) 677-3333 
Webster 

S. F. Foster, (716) 265-2072 
NC Raleigh 

Rep, Inc., (919) 851-3007 
OH Cleveland 

KRW, (216) 741-4711 
Dayton 

KRW, (513) 885-3330 

PA Philadelphia 

C. H. Newson, (215) 248-3377 
TN Jefferson City 

Rep Inc., (615) 475-4105 
TX Dallas 

Blackburn Associates, (214) 692-8885 
UT Salt Lake City 

Elcom Inc., (801) 532-7940 

VA Reston 

Boyle Associates, (703) 620-9558 
WA Seattle 

R & R, (206) 762-7664 

Can Toronto 

Armatel .Limited, (416) 961-7980 
Inti Mexico 

Mexel, Tel: (905) 575-7868 


Distributors 


CA Hawthorne 

General Transistor Corp., (213) 679-9721 

Los Angeles 

Energy Electronic Products, (213) 670- 
7880 

Mountain View 

Energy Sales, (415) 969-0800 
Santa Ana 

Emitter Electronics, (714) 557-7131 

San Dimas 

Zeus Components Inc., (714) 599-4229 
CO Englewood 

Englewood Industrial Electr., Inc., 

(303) 771-2636 
FL Pompano Beach 

Zeus Components, Inc., (305) 942-4312 
IL Des Plaines 

Edmar Electronics Co., (312) 298-8580 
MA Burlington 

Wilshire Electronics, (617) 272-8200 
Zeus Components Iric., (617) 273-0750 
Wakefield 

Lorcor, (617) 246-1903 
Semtex, (617) 246-9050 

Ml Livonia 

Camelot Electronics, (313) 591-0055 

NY Elmsford 

Zeus Components Inc., (914) 592-4120 
NJ Cinaminson 

Wishire Electronics, (609) 786-8990 
OH Dayton 

Esco Inc., (513) 226-1133 
Solon 

REH Electronics, Inc., (216) 248-1636 

TX Dallas 

KA Electronics Sales, (214) 634-7870 

WA Seattle 

Radar Electric Co.. (206) 282-2511 
Shannon Ltd., (206) 763-0545 


Can Toronto 

Armatel, Limited, (416) 961-7980 

Montreal 

Prelco Electronics Ltd., (514) 389-8051 
Inti Mexico, Mexico City 
Mexel, (905) 575-7868 


GERMANY, MUNCHEN 
Astronic GmbH 
Tel: 089-3040 11 
IC MASTER DISTRIBUTOR 


Siemens 


Siemens Corporation 
186 Wood Avenue South 
Iselin, New Jersey 08830 
(201) 494-1000 
Telex: 84-4491 

Specific product information: 

Mike Kirkowski 
Application engineering: 

Mike Kirkowski 
Literature: 

Ed Lord 

Price and delivery: 

Ron Gimpietro 
Follow-up an order: 

Ron Gimpietro 
All other information; 

Mike Kirkowski 


Sales Offices & Representatives 


AL Huntsviile 

Interep Associates, (205) 533-1730 
AZ Scottsdale 

Siemens, (602) 947-2231 
Summit Sales, (602) 994-4587 
CA El Segundo 

Varigon Assoc., (213) 322-1120 
Newport Beach 
Siemens, (714) 540-2487 
San Diego 

S R Electronic, (714) 455-0300 

Sunnyvale 

Quadrep, Inc., (408) 733-7300 
CO Denver 

Omega, Ltd., (303) 758-1508 
CT West Simsbury 

Anchor Engineering Corp., (203) 658-6261 
FL Clearwater 

G F Bohman Associates, (813) 442-5606 
Miami 

G F Bohman Associates, (305) 564-3081 

Orlando 

G F Bohman Associates, (305) 295-5760 

GA Norcross 

Interep Associates, (404) 449-8680 

lA Hiawatha 

Gassner & Clarke Co., (319) 393-5763 
IL Park Ridge 

Metcom Assoc., (312) 696-1490 
IN Ft. Wayne 

Electro Reps Inc., (219) 482-2388 
Indianapolis 

Electro Reps. (317) 255-4147 

KS Overland Park 

Kebco. (913) 649-1051 
MA Newton Upper Falls 

Anchor Engineering Corp., (617) 964-6205 
MD Silver Spring 

Markfron Inc., (301) 460-6100 

Timonium 

Marktron Inc., (301) 252-7111 
Mi Farmington 

CMP Inc., (313) 477-7700 
MN St. Paul 

Cahill Assoc., (612) 646-7217 
MO Maryland Heights 

Kebco, (314) 576-4110 
NC Smithfield 

ADI Agents & Dist., Inc., (919) 934-8136 
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Siemens (cont) 


NJ Haddonfield 

Thomas Assoc., (609) 854-3011 
NY Piainview, L.l. 

ERA, Inc., (516) 822-9890 

RochGstGr 

Electra Sales, (716) 436-4030/4037 
Syracuse 

Electra Sales, (315) 455-5783 

OH Cleveland 

Dolfuss-Root & Co., (216) 333-7504 

Dayton 

Dolfuss-Root & Co., (513) 433-6776 
PA Bridgeville 

Dolfuss-Root & Co., (412) 221-4420 

TX Arlington 

Siemens, (817) 261-6543 

Garland 

Carter Associates Inc., (214) 276-7151 

Houston 

Carter Associates Inc., (713) 789-1680 
VA Charlottesville 

Marton Inc., (801) 973-5874 

WA Bellevue 

Olson, Ferree & Assoc., (206) 454-1210 


Distributors 


AL Huntsville 

Hail-MarK Electronics, (205) 837-8700 

AZ Phoenix 

Kierulff Electronics, (602) 243-4101 

Tempe 

G. S. Marshall Company, (602) 968-6181 
CA Canoga Park 

G. S. Marshall Company, (213) 999-5001 
Chatsworth 

JACO Electronics, (213) 998-2200 

El Monte 

G.S. Marshall Co., (213) 686-0141 

Irvine 

G. S. Marshall Co., (714) 556-6400 

Los Angeles 

Permag Pacific Corp., (213) 776-5656 
Kierulff Electronics, (213) 725-0325 

Mountain View 

Capacitor Sales Co., (415) 964-8880 
Palo Alto 

Kierulff Electronics, (415) 968-6292 

San Diego 

G. S. Marshall, (714) 278-6350 
Kierulff Electronics. (714) 278-2112 

San Dimas 

Semiconductor Concepts Inc., 

(714) 599-8374 

Sunnyvale 

Bell Industries, (408) 734-8570 
G.S. Marshall, (408) 732-1100 

Tustin 

Kierulff Electronics, (714) 731-5711 

CO Denver 

Integrated Electronics, (303) 534-6121 
Kierulff Electronics, (303) 371-6500 

CT Hamden 

Arrow Electronics Inc., (203) 248-3801 
DC Washington 

RESCO/Washington, (202) 937-5890 
FL Ft. Lauderdale 

Arrow Electronics, Inc., (305) 776-7790 
Hall-Mark Electronics, (305) 971-9280 
Orlando 

Hall-Mark Electronics, (305) 885-4020 
Hammond Electronics, (305) 849-6060 

Palm Bay 

Arrow Electronics Inc., (305) 725-1480 

St. Petersburg 

Kierulff Elecironics, (613) 576-1966 

GA Atlanta 

Permag Dixie Corp., (404) 351-0994 
Doranville 

Arrow Electronics Inc., (404) 934-2928 
lA Cedar Rapids 

Advent Electronics Inc., (319) 363-0221 

IL Chicago 

Semiconductor Specialists, (312) 279-1000 
Elk Grove Village 

Hall-Mark Electronics. f31?i d37-RBnn 
Kierulff Electronics, (312) 640-0200 
Permag Central Corp., (312) 956-1140 

Rosemont 

Advent Electronics, (312) 298-4210 


Schaumberg 

Arrow Electronics, Inc., (314) 893-9420 
IN Indianapolis 

Advent Electronics, (317) 297-4910 
Semiconductor Specialists, (317) 243-8271 
KS Shawnee Mission 

Hall-Mark Electronics, (913) 888-4747 
MA Billerica 

Kierulff Electronics, (617) 667-8331 
Permag Northeast Corp., (617) 273-2890 

Burlington 

Zeus Components, (617) 273-0750 

Woburn 

Arrow Electronics, (617) 933-8130 

MD Baltimore 

Arrow Electronics Inc., (301) 247-5200 
Hall-Mark Electronics, (301) 796-9300 
Resco/Baltimore, (301) 823-0070 

Ml Ann Arbor 

Arrow Elect.ronics Inc., (313) 971-8220 

Detroit 

Semiconductor Specialists Inc., 

(313) 478-2700 

Farmington Hills 

Advent Electronics, (313) 477-1650 
MN Bloomington 

Arrow Electronics Inc., (612) 887-6400 
Hall-Mark Electronics, (612) 884-9056 

Minneapolis 

Semiconductor Specialists, (612) 854-8841 
MO Earth City 

Hall-Mark Electronics, (314) 201-5350 

Hazelwood 

Semiconductor Specialists, (314) 731-2400 

Kansas City 

Semiconductor Specialists, (816) 452-3900 
NC Greensboro 

Hammond Elecironics, (919) 275-6391 
Kernersvitle 

Arrow Electronics Inc., (919) 996-2039 
Raleigh 

Hall-Mark Electronics, (919) 832-4465 
RESCO/ Raleigh. (919) 781-5700 
NH Manchester 

Arrow Electronics, (602) 668-6968 

NJ Fairfield 

Kierulff Electronics, (201) 575-6750 

Moorestown 

Arrow Electronics, (609) 235-1900 

Saddlebrook 

Arrow Electronics Inc., (201) 797-5800 

NY Eimsford 

Zeus Components, (914) 592-4120 

Farmingdale 

Arrow Electronics, (516) 694-6800 
Jamaica 

Permag Corp., (212) 657-1818 

Hauppauge 

JACO Electronics, (SCI), (516) 273-5500 

Piainview, L.l. 

A.C.I. Electronics Corp., (516) 293-6630 

Rochester 

Simcona Electronics, (716) 328-3230 

Syosset 

Lafayette Ind. Electronics, (516) 921-7700 

West Babylon 

Arrow Electronics Inc., (516) 643-4500 
OH Beachwood 

Sheridan Sales Co., (216) 831-0130 

Cleveland 

Arrow Electronics, (216) 464-2000 
Dayton 

Arrow Electronics, Inc., (513) 253-9176 
Micro-Mil, (513) 434-8231 \ 

Sheridan Sales. (513) 223-3332 

Reading 

Sheridan Sales Co., (513) 761-5432 

Permag Magnetics Corp., (419) 385-4621 

Worthington 

Hall-Mark Electronics, (614) 846-1882 

OK Tulsa 

Hall-Mark Electronics, (918) 835-8458 
Norvell Electronics, (918) 663-1247 

PA Erie 

Advacom Corp., (814) 455-8110 

Huntingdon Valley 

Hall-Mark Electronics. fPifil nxB-TBnn 

Pittsburgh 

Sheridan Sales Company, (412) 244-1640 

SC Greenville 

Hammond Electronics, (803) 233-4121 


TX Austin 

Hall-Mark Electronics, (512) 837-2814 
Norvell Electronics, (512) 458-8106 

Dallas 

Hall-Mark Electronics, (214) 234-7400 
Norvell Electronics, (214) 233-0200 
Permag Southwest Corp., (214) 748-6909 

Houston 

Hall-Mark Electronics, (713) 781-6100 
Norvell Electronic-s, (713) 777-1666 

UT Salt Lake City 

Kierulff Electronics, (801) 793-6913 

WA Seattle 

Almac/Stroum Electronics, (206) 763-2300 

Tukwila 

Kierulff Electronics, (206) 575-4420 

Wl Milwaukee 

Semiconductor Specialists, (414) 257-1330 

Oak Creek 

Arrow Electronics inc., (414) 764-6600 

West Ailis 

Hall-Mark Electronics. (414) 476-1270 


Signetics 


Signetics Corporation 
811 E. Argues Ave., P.O. Box 9052 
Sunnyvale, Calif. 94086 
(408) 739-7700 
TWX; (910) 339-9283 

Specific product information: 

Analog 

Interface 

Industrial 

Consumer 

PLL 

DMOS , 

Logic 

LSI 

ECL 

TTL 

Memory 

Bipolar RAM 

Bipolar PROM, ROM 

FPLA 

MOS, RAM 

MOS PROM, ROM. EROM 

Microprocessor 

Bipolar 

MOS 

Applications: 

Analog 

General (Ira Zingmond) 

Industrial, Interface (Bob Marshall) 

Consumer (Neil Madonik) 

DMOS, PLL (Les Hadley) 

Logic (Bill Smith) 

Memory 

Bipolar RAM, ROM, PROM, FPLA 

(Nap Cavlan) 

MOS, RAM, ROM, PROM, EROM 

(George Landers) 

Microprocessor 

Bipolar (Joe Cdnway) 

MOS 

Military 

Literature, all other information: 

Information Services Ext. 3303, 3304 


Sales Offices & Representatives 

AL Huntsville 

Alpha Marketing, (205) 533-0766 
20th Century Marketing, (205) 533-5800 

AZ Phoenix 

Signetics Sales Office, (602) 971-2517 

CA Inglewood 

Signetics Sales Office, (213) 670-1101 

Irvine 

Signetics Sales Office. (714) 833-8980, 

San Diego 

Mesa Engineering, (714) 278-8021 
Signetics Sales Office, (714) 560-0242 

Sherman Oaks 

Woodland Hills 

Signetics Sales Office, (213) 340-1431 

CO Aurora 

Signetics Sales Office, (303) 751-5011 


Ext. 2442 
Ext. 2210 
Ext. 2202 
Ext. 2293 
Ext. 2293 

Ext. 2658 
Ext. 2651 
Ext. 2651 

Ext. 3395 
Ext. 3730 
Ext. 3393 
Ext. 3708 
Ext. 3708 

Ext. 2087 
Ext. 3386 


Ext. 3197 
Ext. 3017 
Ext. 3016 
Ext. 2046 
Ext. 2651 


Ext. 3393 

Ext. 3798 

Ext. 3446 
Ext. 3381 
Ext. 2400 
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Signetics (cont) 


Dayton 

Hamilton/Avnet Electronics, (513)433-0610 
Pioneer Standard Elctrns., (513) 236-9900 

Kettering 

Arrow Electronics, (513) 253-9176 
Tulsa 

Component Specialties, (918) 664-2820 
Daiias 

Component Specialties, (214) 357-6511 
Hamilton/Avnet Electronics, (214) 661-8204 
Quality Components, (214) 387-4949 
Schweber Electronics, (214) 661-5010 
Houston 

Component Specialties, (713) 771-7237 
Hamiton/Avnet Electronics, (713) 780-1771 
Quality Components, (713) 772-7100 
Schweber Electronics, (713) 784-3600 
Salt Lake City 

Alta Electronics, (801) 486-4134 
Hamilton/Avnet Electronics, (801) 972-4300 

Bellevue 

Hamilton/Avnet Electronics, (206) 746-8750 
Liberty Electronics, (206) 453-8300 
Oak Creek 

Arrow Electronics, (414) 764-6600 

New Berlin 

Hamilton/Avnet Electronics, (801) 972-4300 
Downsview, Ontario 
Cesco Electronics, (416) 661-0220 
ZentronlGS, (416) 635-2822 

Mississauga, Ontario 

Hamilton/Avnet Electronics, (416) 677-7432 
Montreal, Quebec 
Cesco Electronics, (514) 735-5511 
Zentronics, Ltd., (514) 735-5361 

Ottawa, Ontario 

Cesco Electronics, (613) 729-5118 
Hamilton/Avnet Electronics, (613) 226-1700 
Zentronics, Ltd., (613) 238-6411 
Quebec City 

Cesco Electronics, (418) 524-4641 

Toronto 

Philips Electronic Devices, Tel: 425-5161 

Vancouver, B.C. 

Boktek Elctrns. Co., Ltd., (604) 736-1141 
Ville St. Laurent, Quebec 
Hamilton/Avnet Electronics, (514)331-6443 
Winipeg, Manitoba 
Philips Electronics Industries Ltd., 

(204) 774-1931 
Argentina. Buenos Aires 
Fapesa 1 .y.C. Tel: 652-7438/7478 
Austria, Wien 

Osterreichische Philips, Tel: 93 26 11 

Australia 

Sidney 

Philips Industries-ELCOMA, 

Tel; (02) 427-0888 
Brisbane 

Philips Industries-ELCOMA, 

Tel: (07) 277-3332 

Adelaide 

Philips Industries-ELCOMA, 

Tel: (08) 45-0211 

Melbourne 

Philips Industries-ELCOMA, 

Tel: (03) 699-0300 
Perth 

Philips Industries-ELCOMA, 

Tel: (09) 277-4199 
Belgium, Bruxelles 
M.e.L.E., Tal: 523 CO CO 
Brazil, Sao Paulo 
Ibrape, S.A., Tel; 284-4511 
Chile, Santiago 

Philips Chilena S.A., Tel; 39-4001 

Columbia, Bogota 

Sauape 3.A., Tei; 600600 

Denmark, Kobenhavn 

Miniwatt A/S, Tel: (01) 69 16 22 

Finland, Helsinki 

Oy Philips Ab, Tel: 1 72 71 

France, Paris 

R.T.C., Tel: 355-44 99 

Germany, Hamburg 

Valve, Tel: (040) 3296 

Hong Kong, Kwai Chung N.T. 

DhiUrvo Unar. I X„l. ■'2 21512'‘ 

India, Bombay 

Semiconductors, Ltd., Tel: 293-667 
Indonesia, Jakarta 

P. T. Philips-Ralin Electronics, Tel: 581058 


Iran, Teheran 

Berkeh Company, Ltd., Tel; 831 564 
Israel, Tel Aviv 

Rapac Electronics, Ltd., Tel: 477 115/6/7 

Italy, Milano 

Philips S P.A., Tel: 2-6994 

Japan, Tokyo 

Signetics Japan, Ltd., Tel; (03) 230 1521 

Korea, Seoul 

Philips Elect Korea Ltd., Tei: 44-4202 
Mexico, D.F. 

Electronica S.A. de C.V., Tel: 533-1180 

Netherlands, Eindhoven 

Philips N.V./ELCOMA, Tel: (040) 79 33 33 

New Zealand, Aukland 

Philips Electrical Ind. ELCOMA, Tel: 867119 

Norway, Oslo 

Electronica A.S.. Tel: (02) 15 05 90 

Pakistan, Karachi 

Elmac Ltd., Tel: 515-122 

Peru, Lima 

Cadesa, Tel: 628599 

Philippines, Makata-Rizal 

Philips Industrial Dev., Inc., Tel; 868 951-9 

Singapore/Malaysia 

Philips Singapore pte.. Ltd., Tel; 538811 

South Africa, Johannesburg 

E.D.A.C. (Pty), Ltd., Tel: 24-6701-3 

Spain, Barcelona 

Copresa S.A., Tel: 329 63 12 

Sweden, Stockholm 

Elcoma A.B., Tel: 08/67 97 80 

Switzerland, Zurich 

Philips A.G., Tel; 01/44 22 11 

Taiwan, Taipei 

Philips Taiwan, Ltd., Tel: (02) 551-3101-5 

Thailand, Bangkok 

Saeng Thong Radio, Ltd., Tel: Z527195, 
Z519763 

United Kingdom, London 
Mullard, Ltd., Tel: 01/580 6633 
Uruguay, Montevideo 
Luzilectron SA, Tel: 9143 21 
Venezuela, Caracas 
Philips S.A., Tel: 360-511 



It’s kept up-to-date 
every 90 days 
with the 




UPDATE 



Together they keep 
you up-to-date 


Silicon General 


Silicon General, Inc. 

11651 Monarch Street 
Garden Grove, California 92641 
(714) 892-5531 
TWX; 910-596-1804 
Telex: 69-2411 

Specific product information John Power 

Application engineering John Power 

Literature Inside Sales 

Price and delivery Liz Nicolai, Western Area 

Joe Castellano, Eastern Area 

Follow-up an order Liz Nicholai, Western Area 

Joe Castellano, Eastern Area 


Sales Offices & Representatives 


Phoenix 

Q. T. Wiles & Associates, (602) 971-6250 

Los Angeles 

Q. T. Wiles & Associates, (213) 478-0183 

Palo Alto 

Brooks Technical Group, (415) 328-3232 

San Diego 

Q. T. Wiles & Associates, (714) 571-1544 
Tustin 

Q. T. Wiles & Associates, (714) 973-2162 

Denver 

D-Z Associates, Inc., (303) 534-3649 

Ft. Lauderdale 

H.H.P., (305) 971-5750 

Maitland 

H.H.P., (305) 831-2474 • 

Cedar Rapids 

S & 0 Sales, (319) 393-1845 

Elk Grove Village 

The John G. Twist Co., (312) 593-0200 

Prairie Village 

The John G. Twist Co., (913) 236-4646 

Wichita 

The John G. Twist Co., (316) 686-6685 
Baltimore 

Conroy Sales, (301) 296-2444 

Brighton 

SAI Marketing Corp., (313) 227-1786 

Grand Rapids 

SAI Marketing Corp., (616) 942-2504 

Minneapolis 

Comstrano, (612) 788-9234 

St. Louis 

The John G. Twist Co., (314) 432-2830 

Lincoln 

The John G. Twist Co,, (402) 474-5151 

Raleigh 

Component Sales, (919) 782-8433 

Nashua 

Bell Controls, (603) 882-6984 

Teaneck 

R. T. Reid Associates, Inc., (201) 692-0200 

Rochester 

Ontec Electronic Marketing, (716) 464-8636 

Beachwood 

SAI Marketing Corp., (216) 751-3633 

Centerville 

SAI Marketing Corp., (513) 435-3181 

Beaverton 

N. R. Schultz Co., (503) 643-1644 
Pittsburgh 

SAI Marketing Corp., (412) 351-4000 

Dallas 

West Associates, (214) 661-9400 

Bellevue 

N. R. Schultz, (206) 454-0300 

Wauwatosa 

the John G. Twist Co., (414) 475-7755 

Ontario, Etobicoke 

RFQ Limited, Tel: (416) 626-1445 

Quebec, Dollard Des Ormeaux 

RFQ Limited, Tel: (514) 6268324 

Australia, Prospect 

A. J. Ferguson, Tel: 51-6895 

Austria 

Bacher GMBH, Tel: 93-0143 

Belgium, Bruxelles 

ouiiuMiu I'i.v., lei: uz//,301UUr 

Denmark, Copenhagen 

E. V. Johanssen Electronik, Tel; (01) 839022 

England, London 

Walmore Electronics Ltd,, Tel; 01 8361228 












MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Silicon General (cont) 


Inti Finland, Helsinki 

Hilvonen Technical Products, 

Tel: (90) 440082 
inti France, Paris 

Radio Equipments-Antares, Tel: 758-11-11 
Inti Germany, Munchen 

Neumuller GMBH, Tel; 5-22106 
Inti India, Bombay 

Zenlh Electronics, Tel; 384214 
Inti Israel, Tel Aviv 

Talviton Electronics Ltd., Tel: 44-45-72 

inti Italy 

I.S.A.B. Spa., Tel: 68-86-306 
Inti Norway, Oslo 

Henaco, Tel; 15-75-50 
inti Japan, Tokyo 

Hakuto Co., Ltd., Tel: 03-502-2211 
Inti South Africa, Pretoria 

Electronic Bldg. Elements, Tel: 78-9221 
Inti Sweden, Vallingby 

Svensk Telaindustri AB, Tel; 08-91-04-40 
Inti Switzerland, Zurich 

Dimes AG, Tel: 10-626-140 



Distributors 


AL Huntsville 

Powell Electronics, (205) 539-2731 

AZ Phoenix 

Kachina Electronics, (602) 269-6201 
R. V. Weatherford, (602) 272-7144 
CA Anaheim 

R. V. Weatherford. (714) 547-0891 
Glendale 

R. V. Weatherford, (213) 849-3451 

Pomona 

R. V. Weatherford, (714) 623-1261 

San Diego 

Intermark Electronics, (714) 279-5200 
R. V. Weatherford, (714) 278-7400 


Santa Ana 

Emitter Electronics, (714) 557-7131 
Intermark Electronics, (714) 540-1322 
Santa Clara 

P. H. Components, (408) 244-8424 
Sunnyvale 

Diplomat West, (408) 734-1900 
Intermark Electronics, (408) 738-1111 
Western Microtechnology, (408) 737-1660 

Woodland Hills 

Jaco Electronics, (213) 884-4560 
CO Englewood 

R. V. Weatherford. (303) 761-6432 
CT East Haven 

J. V. Electronics, (203) 469-2321 
FL Clearwater 

Diplomat/Southland, (813) 443-4514 
Miami Springs 

Powell Electronics, (305) 592-3260 
lA Cedar Rapids 

Deco, (319) 365-7551 

IL Chicago 

Newark Electronics, (312) 638-4411 

Elk Grove Village 

Diplomat/ Lakeland, (312) 595-1000 

Westmont 

R. M. Electronics, (312) 323-9670 
IN Indianapolis 

Sheridan Sales, (317) 297-3146 
MA Chicopee Falls 

Diplomat/IPC, (413) 592-9441 
Dedham 

Gerber Electronics, (617) 329-2400 

Holliston 

Diplomat/New England, Inc., 

(617) 429-4120 

Newton 

Green-Shaw Co., (617) 969-8900 

MO Beltsville 

Powell Electronics, (301) 937-4030 

Columbia 

Technico, Inc., (301) 461-2200 
Ml Farmington 

Diplomat/Northland, (313) 477-3200 
Sheridan Sales, (313) 477-3800 

MN Edina 

Industrial Components, (612) 831-2666 

Minneapolis . 

Diplomat/Electro-Com, (612) 788-8601 
MO Florissant 

Sheridan Sales, (314) 837-5200 

St. Louis 

Diplomat, Inc., (314) 645-8550 
Olive Industrial Elect., (314) 426-4500 
NJ Totowa 

Diplomat/IPC, (201) 785-1830 

NY ' Buffalo 

Summit Electronics, (716) 884-3450 

Elmsford 

Zeus Components Inc., (914) 592-4120 

Rochester 

Summit Electronics, (716) 334-8110 

Woodbury 

Diplomat Electronics, (516) 921-9373 
OH Cincinnati 

Sheridan Sales, (513) 761-5432 
Dayton 

Sheridan Sales, (513) 223-3332 

Shaker Heights 

Sheridan Sales, (216) 751-3633 

OR Beaverton 

Parrott Electronics Inc., (503) 641-3355 
PA Philadelphia 

Powell Electronics, (215) 365-1900 

Pitsburgh 

Sheridan Sales, (412) 244-1640 

TX Austin 

Quality Components. (512) 458-4181 

Dallas 

Quality Components, (214) 387-4949 
R. V. Weatherford, (214) 243-1571 

Houston 

Harrison Equipment, (713) 652-4750 
Quality Components, (713) 789-9320 
R. V. Weatherford, (713) 688-7406 
UT Salt Lake City • 

Diplomat/ Alta, (801) 486-7227 
WA Seattle 

R. V. Weatherford, (206) 243-6340 
Wf Milwaukee 

Marsh Electronics, (414) 475-6000 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
IC MASTER DISTRIBUTOR 


Can Rexdale, Ontario 

Future Electronics Corp., (416) 677-7820 

Vancouver, B.C. 

Intek Electronics Ltd., (604) 324-6831 


GERMANY, MUNCHEN 
Astronic GmbH 
Tel: 089-3040 11 
iC MASTER DISTRIBUTOR 


Siliconix 


Siliconix Incorporated 
2201 Laurelwood Road 
Santa Clara, California 95054 
(408) 988-8000 
TWX: (910) 338-0227 

Specific product information: 


Publications ext. 128 

Application engineering: 

Analog ext. 225 

Digital ...7 ;:v; ' ..:7.v;. ' ...;.... OXt. 129 

Micropower Linear ext. 129 

Switches ext. 449 

Timing ext. 124 

Literature: 

Publications ...ext. 128 

Price and delivery: 

Sales Department ext. 210 

Place an order: 


Local Field Office Preferred 
Follow-up on order: 

Local Field Office Preferred 
All other information: 


Publications ext. 128 

Or Public Relations ext. 322 


Sales Offices & Representatives 


AL Huntsville 

Rep Inc., (205) 881-9270 
AZ Phoenix 

Quatra Inc., (602) 252-5885 
CA El Segundo 

Celtec Company, (213) 644-9712 
Huntington Beach 
Siliconix, (213) 592-1336 
Irvine 

Celtec Company, (714) 557-5021 

San Diego 

Celtec Company, (714) 279-7961 

Santa Clara 

Magna Sales, (408) 985-1750 
■ Siliconix, (408) 988-8000 

CO Littleton 

Quatra Inc.,, (303) 795-3187 
CT Ridgefield 

Phoenix Sales Co., (203) 438-9644 
FL Ft. Lauderdale 

Perron Assoc., (305) 792-2211 

Largo 

Perron Assoc., (813) 585-3327 

Orlando 

Perron Assoc., (305) 275-1132 
GA Tucker 

Rep Inc., (404) 938-4358 
IL Palatine 

Technology Sales, Inc., (312) 991-6600 
Wheeling 

Siliconix, (312) 541-0131 

IN Carmel 

Rich Electronic Marketing, (317) 844-8462 
Fort Wayne 

Rich Electronic Marketing, (219) 432-5553 


\ 
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Siliconix (cont) 


KS Olathe 

BC Electronics, (913) 888-6680 
MA Reading 

Kanan Assoc., (617) 944-8484 
Waltham 

Siliconix, (617) 890-7180 
MD Baltimore 

Coulbourn DeGreii. (301) 247-4646 
Ml Farmington 

Miltimore Sales, Inc., (313) 476-2446 
Grand Rapids 

Miltimore Sales, Inc., (616) 942-9721 

MN Minneapolis 

Siiconix, (612) 835-2515 
MO Hazelwood 

BC Electronics, (314) 731-1255 

NC Cary 

Montgomery Marketing, (919) 467-6319 
NV Carson City 

Magna Sales Inc., (702) 883-0860 
NY Melville 

R.O.M.E. Inc., (516) 249-0011 
Siliconix, (516) 694-8474 
Pittsford 

Electronics, (716) 248-5005 

Syracuse 

Electronics, (315) 463-8592 
OH Dayton 

Lyons Corp., (513) 278-0714 

Hinhlsnrf Holnfite 

Lyons Corp.,l216) 461-8288 
PA Ft. Washington 

G.C.M. Assoc., (215) 646-7535 
TN Jefferson City 

Rep. Inc., (615) 475-4105 
TX Dallas 

Siliconix, (214) 234-6927 
Houston 

Semiconductor Sales Assoc., (713) 661- 
0681 

Richardson 

Semiconductor Sales Assoc., (214) 231- 
6181 

VA Charlottesville 

Coulburn DeGrief. (804) 977-0031 

WA Seattle 

Blair Hirsh Company, (206) 783-3423 
Wl Milwaukee 

JM Sales, (414) 546-0040 
Can Dollard Des Ormeaux, Quebec 
R.F.Q. Ltd., (514) 694-5724 
Etobicoke, Ontario 
R.F.Q. Ltd., (416) 626-1445 
Inti Argentina, Buenos Aires 

Corte & Cia S.R.L., Tel: 27-0101 
Inti Australia, Kingsgrove, N.S.W. 

I.R.H. Components Co., Tel: 500111 
Inti Austria, Wien 

Ing. Ernst Steiner. Tel: 222/822674 
Inti Belgium, Kauwertdaal 

Zwaan PVBA, Tel: 015-218000 
Inti Brazil, Sao Paulo 

Cosele LTDA., Tel: 257-3535 
Inti Denmark, Glostrup 

Ditz Schweitzer A.S., Tel: (01) 45 30 44 
Inti Finland, Kaunianinen 

OY Findip AB, Tel: 90-502255 
inti France, Creteil Cedex 

Siliconix SARL, Tel: 377 12 51 
Inti Greece, Piraeus 

General Electronics, Ltd., Tel: 491 3595 
inti Hong Kong, Kowloon 

Siliconix, Ltd., Tel: 3-428233 
Inti India, Bombay 

Zenith Electronics, Tel: 384-214 
Inti Israel, Tel Aviv 

Talviton Electronics, Ltd., Tel: 44 45 72 
Inti Italy 

Banchette 

DeMico, Tel: (0125) 2300 

Bologna 

DeMico, Tel; 555614 

Milano 

Dott. Ing. Guiseppe DeMico, Tel: 653 131 

Padova 

Tci- cconno 

Roma 

DeMico, Tel; 316204 

Turin 

DeMico, Tel: 874137 


Inti Japan, Tokyo 

Siliconix/DISC Japan Branch, Tel: (03) 
262-4777 

Teitjin Advanced Product Corp., 

Tel: (03) 506-4670 

Inti Korea, Seoul 

Yeonil & Co. Ltd., Tel; 72-1203 
Inti Mexico, Mexico City 

Mexel, Tel; 575-78-68 
Inti Netherlands 

Graveland, Holland 

Datron B.V., Tel; 02150-60834 

Barneveld 

Ritro Electronics B.V., Tel: 34205041 

Inti New Zealand, Palmerston North 

Electronic Component Services, Tel; 77- 
407 

Inti Norway, Strommen 

A.S. Kjell Bakke, Tel: (02) 71 18 72, 71 
53 50 

!nt! Scotland, Dunfermine, Fife 

Linburg Electronics, Tel: (0) 383 823222 
Inti South Africa, Capetown 

Electrolink (Pty) Ltd., Tel: 457656/7 
Inti Spain, Madrid 

ATAIO, Tel: 733 05 62 
Inti Sweden, Solna 

Komponentbolaget NAXAB, Tel: 08 985 140 
Inti Switzerland, Zurich 

Kontron Electronic AG, Tel: 01 62 82 82 
Inti Taiwan, Taipei 

.Don Business Corp., Tel: 581 7623 
Kaohsiung 

Siliconix Ltd., Tel: 362010 

Inti United Kingdom 

Newberry 

SI Ltd., Tel; (0635) 64846 
Wales, Swansea 
Siliconix, Ltd., (0792) 74681 
Inti Venezuela, Caracas 

IBAR & Cia, S.A., Tel: 928053 
Inti West Germany, Filderstadt 

Siiconix ‘GmbH, Tel: (0711) 702 066 
Inti Yugoslavia, Brussels, Belgium 

Belram S.A., Tel; 734.33.32 


fflfISTER 
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Distributors 


AL Huntsville 

Hamilton/Avnet Electronics, (205) 533-1170 
Pioneer/Huntsvilie, (205) 837-9300 

AZ Phoenix 

Hamilton/Avnet Electronics, (602) 275-7851 
CA Costa Mesa 

Avnet Electronics, (714) 754-6111 

Culver City 

Hamilton Electro Sales, (714) 522-8200 

Gardena 

Bell Industries, (213) 515-1800 

Mountain View 

Elmar Electronics, (415) 961-3611 
Hamilton/Avnet Electronics, (415)961-7000 

San Diego 

Hamilton/Avnet Electronics, (714) 279-2421 

Sunnyvale 

Bel! Industries, (408) 734-2355 

CO Commerce City 

Elmar Electronics, (303) 287-9611 

Denver 

Hamilton/Avnet Electronics, (303) 533-1212 

Wheatridge 

Bell Industries, (303) 424-1985 

CT Georgetown 

Hamilton/Avnet Electronics, (203) 762-0361 

Hamden 

Wilshire Electronics, (203) 281-1166 
FL Ft. Lauderdale 

Hamiiton/Avnet Electronics, (305) 971-2900 

Orlando 

Chip Supply Inc., (305) 273-6080 
Pioneer Elec., (305) 859-3600 

St. Petersburg 

Hamilton/Avnet Electronics, (813) 576-3930 

GA Norcross 

Hamilton/Avnet Electronics, (404) 448-0800 
IL Elk Grove Village 

Pioneer/Chicago, (312) 437-9680 

Elmhurst 

Semiconductor Specialists, (312) 279-1000 

Schiller Park 

Hamilton/Avnet Electronics, (312) 678-6310 
IN Indianapolis 

Pioneer/ Indiana, (317) 849-7300 

KS Overland 

Hamilton/Avnet Electronics, (913)888-8900 

MA Burlington 

Wilshire Electronics, (617) 272-8200 

Natick 

Future Elec., (617) 679-0860 

Salem 

Dl Tec., (617) 745-9210 

Woburn 

Hamilton/Avnet Electronics, (617)933-8000 
MD Gaithersburg 

Pioneer/Washington Elec., (301) 948-0710 

Hanover 

Hamilton/Avnet Electronics, (301) 796-5000 

Ml Farmington 

Semiconductor Specialists, (313) 478-2700 
Livonia 

Hamilton/Avnet Electronics, (313) 522-4700 
Pioneer/Michigan, (313) 525-1800 

MN Edina 

Hamilton/Avnet Electronics, (612)941-3801 
Minneapolis 

Industrial Components, (612) 831-2666 
Semiconductor Specialists, (612) 854-8841 

MO Hazelwood 

Hamilton/Avnet Electronics (314) 731-1144 
Semiconductor Specialists, (314) 731-2400 
Kansas City 

Semiconductor Specialists, (816) 452-3900 
NC Greensboro 

Pioneer/NC, (919) 273-4441 

Raleigh 

Hamilton/Avnet, (919) 829-8030 

NJ Cedar Grove 

Hamilton/Avnet Electronics, (201) 239-0800 

Mt. Laurel 

Wilshire Elec., (609) 234-9100 

Clifton 

Wilshire Electronics, (201) 340-1900 

Mf. Laurel 

Hamilton/Avnet Electronics, (609) 234-2133 

NM Albuquerque 

Century Electronics, (505) 292-2700 
Hamiiton/Avnet Electronics, (505) 765-1500 
NY Endwell 

Wilshire Elec., (607) 754-1570 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Siliconix (cont) 




Farmingdale 

Wilshire Electronics, (516) 293-5775 

Hauppauge 

Components Plus, (516) 231-9200 
Rochester 

Hamilton/Avnet Electronics, (716)235-7620 
Wilshire Electronics, (716) 442-9560 
Syracuse 

Hamilton/Avnet Electronics, (315) 437-2642 

Westbury 

Hamilton/Avnet Electronics, (516) 333-5800 

Cleveland 

Hamilton/Avnet Electronics, (216) 461-1400 
Pioneer/Cleveland, (216) 587-3600 

Dayton 

Hamilton/Avnet Electronics, (513)433-0610 
Pioneer/Dayton, (513) 236-9900 

Horsham 

Pioneer Electronics, (215) 674-4000 

Pittsburgh 

Pioneer/Pittsburgh, (412) 782-2300 
Semiconductor Specialists, (412) 781-8120 
Austin 

Quality Components, (512) 458-4181 
Dallas 

Components Plus, (214) 783-6060 
Hamilton/Avnet Electronics, (214) 661-8661 
Quality Components, (214) 387-4949 

Houston 

Hamilton/Avnet Electronics, (713) 780-1771 
Quality Components, (713) 772-7100 

Richardson 

Components Plus. (214) 783-6060 

Salt Lake City 

Century Electronics, (801) 972-6969 
Hamilton/Avnet Electronics, (801) 972-2800 

Bellevue 

Bell Industries, (206) 747-1515 
Hamilton/Avnet Electronics, (206) 746-8750 
Liberty Elec., (206) 453-8300 

Milwaukee 

Semiconductor Specialists, (414) 257-1330 

New Berlin 

Hamilton/Avnet, (414) 784-4510 

Vancouver, B.C. 

RAE Industrial Elec., (604) 687-2621 
Mississauga, Ontario 
Hamilton/Avnet, (416) 677-7432 
Ottawa, Ontario 
Future Elec., (514) 735-5775 
Hamilton/Avnet, (613) 226-1700 
Rexdale, Ottawa 
Future Elec., (416) 677-7820 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Hamilton/Avnet, (514) 331-6443 
Inti England, Chadderton 

Hybritek, Tel: 61-682-6575 


ENGLAND 

Eurosem International Ltd. 

Tel: 01-868-0028 
1C MASTER DISTRIBUTOR 


FINLAND 
Oy Findip AB 
Tel: 90-502 255 
iC MASTER DISTRIBUTOR 


SWEDEN 

Naxab 

Tel: 08/9851 40 
IC MASTER DISTRIBUTOR 


Silicon Systems Inc. 


Silicon Systems Inc. 

16692 Hale Avenue 
Irvine, CA 92714 
(714) 979-0941 
TWX: 910-595-2809 

Specific product information Jim Meyer 

Appiication engineering Bill Loesch 

Literature Dianna Archuleta 

Price and delivery Jim Meyer 


Sales Offices & Representatives 


CA Placentia 

Adams Associates, (714) 996-0310 
MA Burlington 

Contract Sales, Inc., (617) 273-1520 

NJ Wayne 

Lorac Sales, Inc., (201) 696-8875 
NY Hicksville 

Lorac Sales, Inc., (516) 681-8746 


Siltronics 


Sitronics, Ltd. 

P.O. Box 11236, Station H 
Ottawa, Ontario, Canada K2H7T9 
(613) 820-2931 


Distributors 


MA Westwood 

George Urban Assoc., (617) 329-4068 


Solid State Microtechnology 
for Music 


Solid state Music 
21021A Walsh Avenue 
Santa Clara, Calif. 95050 
(408) 248-0917 

Specific product information: John Burgoon 

Application engineering: Ron Dow 

Literature: Receptionist 

Price and delivery: John Burgoon 

Follow-up an order: John Burgoon 


Sales Offices & Representatives 


inti Italy, Milano 

Comprel S. R. L. Tel: (02) 92.80.809 
Inti Japan, Tokyo 

Nippon Imex Tel: 321-4415 


Solid State Scientific, Inc. 


Solid State Scientific, Inc. 
Montgomeryville Industrial Center 
Montgomeryville, Pennsylvania 18936 
(215) 855-8400 
TWX: (510) 661-7267 

All other information: 

All inquiries: Sales Department 


Sales Offices & Representatives 


AL Huntsville 

Rep Inc., (205) 881-9270 
AZ Scottsdale 

Semper FI Sales Co., (602) 945-4556 


El Segundo 

Varigon Assoc., (213) 322-1120 

Irvine 

Solid State Scientific, (714) 955-1411 

Mountain View 

Thresum Assoc., (415) 965-9180 

San Diego 

Littlefield & Smith, (714) 455-0055 
Sherman Oaks 

Solid State Scientific, (213) 995-6666 

Englewood 

Todd Assoc., (303) 761-7801 
Lakeville 

Conti-Younger Assoc., (203) 824-5982 

Maitland 

Delmac Sales, (305) 423-7562 

Tucker 

Rep Inc., (404) 938-4358 

Cedar Rapids 

S & O Sales, (319) 393-1845 
Franklin Park 

Dekotech Inc., (312) 455-5100 
Schaumburg 

Solid State Scientific, (312) 884-7131 

Fort Wayne 

Delesa Sales, (219) 483-9537 
Giesting & Assoc., (219) 486-1912 

Indianapolis 

Delesa Sales, (317) 894-3778 

Shawnee Mission 

Midtec Assoc., (913) 441-6565 

Burlington 

Conti-Younger Assoc., Inc., (617) 273-1582 

Baltimore 

Component Sales, (301) 484-3647 
Livonia 

Giesting & Assoc., (313) 477-6060 

Bloomington 

Electronic Sales Agency, (612) 884-8291 
Florissant 

Midtec Assoc., (314) 837-5200 

Raleigh 

Compononet Sales Inc., (919) 782-8433 

Cherry Hill 

Solid State Scientific, (609) 429-8710 

Buffalo 

Quality Components Inc., (716) 839-4170 

Manlius 

Quality Components Inc., (315) 682-6633 

Plainview 

ERA Inc., (516) 822-9890 

Cincinnati 

Giesting & Assoc., (513) 521-8800 

Dayton 

Giesting & Assoc., (513) 293-4044 
Gallon 

Giesting & Assoc., (419) 468-3737 

Tulsa 

The Hugh Daly Co., (918) 627-4159 
NArberth 

Bresson Assoc., (215) 664-6460 
Pittburgh 

SAI, (412) 782-5120 

Jefferson City 

Rep Inc., (615) 475-4105 

Dallas 

Mycrosystems Marketing Inc., (214) 238- 
7157 

Houston ' 

Mycrosystems Marketing Inc., (713) 783- 
2900 

Bellevue 

SDR2, (206) 747-9424 

Milton, Ontario 

Cantec Representatives, (416) 624-9696 
Ottawa, Ontario 

Cantec Representatives, (613) 225-0363 

Pierrefonds, Quebec 

Cantec Representatives, (514) 520-3121 

Toronto 

Arnatel Ltd., (416) 961-7980 
Cantec Representatives, (416) 675-2460 
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Solid State Scientific (cont) 



Distributors 


AL Hunisviiie 

Resistacap Inc., (205) 881-9270 

AZ Phoenix 

ACI Electronics Corp., (800) 645-4955 
Weatherford Electronics, (602) 272-7144 

CA Anaheim 

Weatherford Electronics, (714) 634-9600 
Caiabassas 

Bee Electronics, (213) 730-6106 

Costa Mesa 

Semicomp Inc., (714) 549-8600 

Glendale 

Weatherford Electronics, (213) 849-3451 

Palo Alto 

Fegu Electronics, (415) 493-1788 

Pomona 

Weatherford Eectronics, (714) 623-1261 

San Diego 

iniermark Eiecironics, (7i4) 403-9006 
Weatherford Electronics, (714) 278-7400 
San Dimas 

Zeus Electronics, (213) 331-0841 

Santa Ana 

intermark Electronics, (714) 540-1322 

Sunnyvale 

Diplomat/Westland, (408) 734-1900 
Intermark Electronics, (408) 738-1111 
Semicomp Inc., (403) 736-2330 

Woodland Hills 

Jaco International, (213) 884-4560 
CO Wheatride 

Century Electronics, (303) 424-1985 
CT East Haven 

JV Electronics, (203) 469-2321 
FL Clearwater 

Diplomat/Southland, (813) 443-4514 
lA Cedar Rapids 

Advent Electronics, (319) 363-0221 


IL Elk Grove 

Diplomat/Lakeland, (312) 595-1000 

Rosemont 

Advent Electronics, (312) 297-6200 

Westmont 

Bodelle Co., (312) 323-9670 
IN Indianapolis 

Advent Electronics, (317) 297-4910 
Sheridan Sales, (317) 297-3146 
MA Burlington 

Zeus/ New England, (617) 273-0760 
Dedham 

Gerber Electronics, (617) 329-2400 
Holliston 

Diplomat/New England, (617) 429-4120 

Wakefield 

Semtex Ind. Corp., (617) 245-9050 

Waltham 

Sterling Electronics, (617) 894-6200 
MD Baltimore 

Whitney Distributors, (301) 944-8080 

Columbia 

Technico Inc., (301) 461-2200 
Ml Farmington 

Advent Michigan, (313) 477-1650 
Diplomat/Northland, (800) 521-3480 
Livonia 

Reptron, (313) 525-2700 
MN Minneapolis 

Cassidy Electronics, (612) 835-7747 
Dipiomat/Eiectro-Com, (612) 788-8601 

MO St. Louis 

Diplomat/St. Louis, (314) 645-8550 

NB Lincoln 

Scott Elect. Supply Corp., (402) 466-8221 

NJ Totowa 

Diplomat/I.P.C. Corp., (201) 785-1830 
NM Albuquerque 

Century Electronics, (505) 292-2700 
International Electronics, (505) 265-6453 

NY Elmsford 

Zeus Components, (914) 592-4120 

Rome 

Rome Electronics, (315) 337-5400 

Woodbury 

Diplomat Electronics, (516) 921-9373 
OH Beachwood 

Sheridan Sales, (216) 831-0130 
Cincinnati 

Sheridan Sales, (513) 761-5432 
Columbus 

Reptron, (614) 253-7433 

Dayton 

Sheridan Sales, (513) 223-3332 

Solon 

Radio & Elect. Parts Co., (216) 248-8900 

OK Tulsa 

Component Specialties, (918) 627-4159 

PA Erie 

Advacom Inc., (814) 455-8110 

Philadelphia 

Almo Electronics, (215) 698-4000 
Philadelphia Elect., (215) 568-7400 

Pittsburgh 

Sheridan Sales, (412) 244-1640 
TN Knoxville 

Sheridan Sales. (615) 588-5336 

TX Austin 

Component Specialties, (214) 357-6511 
Quality Components, (512) 458-4181 

Dallas 

Component Specialties, 214) 357-6511 
Quality Components, (214) 387-4949 

El Paso 

International Electronics, (915) 778-9761 

Houston 

Component Specialties, (713) 771-7237 
Quality Components, (713) 772-7100 

UT Salt Lake City 

Century Electronics, (801) 972-6969 
Temple 

Diplomat/Alta-Land, (810) 426-4131 

VA Roanoke 

Technico Inc., (703) 663-4975 

WA Seattle 

Sterling Electronics, (206) 762-9100 
Can Calgary, Alberta 

Paar Industrial Elect., (403) 287-2840 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Winnipeg, Manitoba 

\A^ C C f 4^ 


Solitron Devices 


Solitron Devices, Inc. 
Semiconductor Division 
8808 Balboa Avenue 
San Diego, California 92123 
(714) 278-8780 

Specific product information: 

Randy Chapman 
Application engineering: 

Jim Everett 
Literature: 

Customer Service 
Price and delivery: 

Customer Service 
Follow-up an order: 

CustOiTisr Ssrvic6 
All other information: 
Customer Service 


Sales Offices & Representatives 


AL Huntsville 

A. B. Andrews & Co., (205) 539-6817 

AZ Tempe 

Piper Sales Co., (602) 949-0048 

CA Mountain View 

Caltron Components Corp., (415) 964-3244 
CO Arvada 

Piper Sales Co., (303) 420-4646 
CT Washington 

Tri-Com Associates, (203) 868-7748 
FL Riviera Beach 

Solidev International Sales Corp., 

(305) 848-431 1 
IL Northfield 

Torkelson Assoc., (312) 446-9085 
IN Indianapolis 

Electro Reps., Inc., (317) 255-4147 
MA Burlington 

Tri-Com Associates, (617) 272-8163 

MD Baltimore 

Burgin-Kreh Assoc., (301) 788-5200 

Ml Warren 

Luebbe Sales Co., (313) 574-2230 

MN Minneapolis 

Torkelson Assoc., (612) 835-2414 
MO St. Charles 

Buckman & Assoc., (314) 946-6201 
NC Res. Triangle Park 

A. B, Andrews & Co., (919) 549-0563 
NY Jamaica 

Q. I A eeAr* Jot/ac r\n4 

Rochester 

Ontec, Inc., (716) 464-8636 

OH Cincinnati 

Luebbe Sales Company, (513) 871-4211 

Cleveland 

Luebbe Sales Cempany, (216) 333-0425 

Columbus 

Luebbe Sales Company, (614) 475-5504 
Dayton 

Luebbe Sales Company, (513) 294-0427 
OR Portland 

C. K. Shanks & Assoc., (503) 292-5656 

PA Cynwyd 

Vantage Sales Co., (215) 667-0990 

TX Dallas 

r' . 1 .^ r-rKo rr» C'rK 0*50 Anf>fy 

Houston 

Cunningham Co.. (713) 683-7231 

UT Sandy 

Piper Sales Co., (801) 571-5675 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Solitron Devices (cont) 

WA Seattle 

C. K, Shanks & Assoc., Inc., (206) 632- 
4290 

Can Solitron, (617) 535-4703 

Inti Argentina, Buenos Aires 

Lucero S.C.A., Tel: 37-2307/38-7946 
Inti Australia, Moorabbin 

Instant Component Service, Tel: 95-1566 
Inti Denmark, Copenhagen 

E. V. Johanssen Elektronik A/S, Tel: (01) 
83 90 22 

Inti Finland, Helsinki 

Oy Fintronic AB, Tel; 90/601155 
Inti France, Bagneux 

Acetel, Tel: 664 10 50 
Inti Germany, Munchen 

Bitronic GmbH, Tel: 089/470 2098 
Inti Holland, Rotterdam 

Nedelko B.V. Electronics, Tel: 010-293166 
Inti Kong Kong, Kowloon 

International Sales Corp., Tel: 3-433 549 
Inti Israel, Tel-Aviv 

Electronic Microsystems, Ltd., Tel: 03- 
412403 

Inti Italy, Milano 

Kimates S.P.A., Tel: (02) 8562 
Inti Japan, Tokyo 

Hirel Company, Ltd., Tel: (03) 357-8201 
Inti Mexico, Cuernavaca 

Solidev Mexicana, S.A. 

Inti Norway, Oslo 

Nordisk Elektronik (Norge) A/S, Tel: (02) 
55 38 93 

Inti Sweden, Djursholm 

Integrerad Elektronik AB, Tel: 08/753 
03 30 

Inti Switzerland, Mutschellen 

Stolz AG, Tel: 057-54655 
Inti United Kingdom 

Thames 

Memec, Ltd., Tel; (029 664) 366 & 7 & 8- 

Surrey 

Consort Electronics, Ltd., 

Tel: (0252) 871717 

Harlow 

Distronic Ltd., Tel: 32947/39701 


Distributors 


AL Huntsville 

Hall-Mark Elec. Corp., (205) 837-8700 

AZ Phoenix 

Mirco Electronics, (602) 249-1373 
R. V. Weatherford Co., (602) 272-7144 

CA Anaheim 

R. V. Weatherford Co., (714) 547-0891 
Gardena 

Bell Industries, (213) 321-5802 
Glendale 

R. V. Weatherford Co:, (213) 849-3451 

Palo Alto 

R. V. Weatherford Co., (415) 493-5373 

Pomona 

R. V. Weatherford Co.j (714) 623-1261 
San Diego 

Intermark Electronics, (714) 279-5200 
R. V. Weatherford Co., (714) 278-7400 
San Dimas 

Zeus West, Inc., (714) 599-8374 

Santa Ana 

Intermark Electronics, (714) 540-1322 
Sunnyvale 

Bell Industries, (408) 734-8570 
Intermark Electronics, (408) 738-1111 

Woodland Hills 

Jaco Elec., Inc., (213) 998-2200 

CO Englewood 

R. V. Weatherford Co., (303) 761-5432 
FL Ft. Lauderdale 

Hall-Mark Elec. Corp., (305) 971-9280 

Miami 

All American, (305) 754-5531 
Orlando 

Hall-Mark Elec. Corp., (305) 855-4020 

HI Honolulu 

Victor Kim Electronic, (808) 533-7132 
IL Elk Grove Village 

Hall-Mark Elec. Corp., (312) 437-8800 
Palatine 

OHM/Electronics, (312) 359-5500 


MA Newton 

Green-Shaw, (617) 969-8900 
Salem 

Semiconductor Ser., Inc., (617) 745-2450 

MD Baltimore 

Hall-Mark Elec. Corp., (301) 796-9300 

Columbia 

Technico, (301) 461-2200 
Ml Livonia 

Reptron Electronic, (313) 525-2700 
MN Bloomington 

Hall-Mark Elec, Corp., (612) 884-9056 

Minneapolis 

Industrial Components, (612) 831-2666 
MO Earth City 

Hall-Mark Elec. Corp., (314) 291-5350 

NC Raleigh 

Hall-Mark Elec. Corp., (919) 832-4465 

Winston-Salem 

Kirkman Electronics., (919) 722-9131 

NY Buffalo 

Summit Distributors, (716) 884-3450 
Elmsford 

Zeus Components, (914) 592-4120 

Farmingdale 

Harrison Electronics, (516) 293-7990 
Hauppage 

Jaco Elec., Inc., (516) 273-5500 

North Bellemore 

Hygrade Electronics, (516) 785-6200 
OH Columbus 

Reptron/Ohio, (614) 443-0231 

Dayton 

Arrow Electronics, (513) 253-9176 
Hall-Mark Elec. Corp., (513) 294-0437 
Koehike Components, (513) 294-0154 

OK Tulsa 

Component Spec., Inc., (918) 664-2820 ■ 
Hall-Mark Elec. Corp., (918) 835-8458 
PA Huntingdon Valley 

Hall-Mark Elec. Corp., (215) 355-7300 

TX Austin 

Hall-Mark Elec. Corp., (512) 837-2814 

Dallas 

Component Specialties, (214) 357-6511 
Hall-Mark Elec. Corp., (214) 234-4721 
R. V. Weatherford Co., (214) 243-1571 
Houston 

Component Spec., Inc., (713) 771-7237 
Hall-Mark Elec. Corp., (713) 781-6100 
R. V. Weatherford Co., (713) 688-7406 

Wl West Allis 

Hall-Mark Elec. Corp., (414) 476-1270 
Can Dorval, Quebec 

Inti. Rectifier C. Ltd., (514) 631-4696 

Scarborough, Ontario 

Inti. Rectifier C. Ltd.. (416) 755-7793 


SWITZERLAND 
W. Stolz AG 
Tel: (057) 54655 
1C MASTER DISTRIBUTOR 


Sprague Electric Company 


Sprague Electric Company 
Semiconductor Division 
115 Northeast Cutoff 
Worcester, Massachusetts 01606 
(617) 853-5000 
Telex: 920467 


Specific product information; 

Automotive B. Marshall 

Consumer R. Milewski 

Camera B. Marshall 

Digital G. Tully 

Transistor Arrays G. Tully 

Operational Amplifiers G. Tully 

Display Driver G. Tully 

MOS G. Tully 

Application engineering; 

Same as above 
Literature: 


647 Marshall Street, North Adams, Massachusetts 
01247, (413) 664-4411 ext. 2572 


Price and delivery: 

Same as product information; 

Place an order: 

Same as above 
Follow-up an order: 

Same as above 


Sales Offices & Representatives 


Contact these offices for names of distributors 
AL Huntsville 

Sprague Electric Company, (205) 883-0520 

AZ Tempo 

Sprague Electric Company, (602) 279-5435 
CA Burlingame 

William J. Purdy Company, (415) 347-7701 
Inglewood 

Sprague Eectric Company, (213) 649-2600 
San Diego 

KCE Corp., (714) 278-7640 

CO Denver 

William J. Purdy Company, (303) 777-1411 
CT Trumbull 

Sprague Electric Company, (203) 261-2551 
DC Washington 

Sprague Electric Company, (Gov't sales 
only) (202) 337-7820 

FL Lpngwood 

Sprague Electric Company, (305) 831-3636 

IL Chicago 

D. Dolin Sales Company, (312) 286-6200 

Park Ridge 

Sprague Electric Company, (312) 296-6620 
IN Indianapolis 

Sprague Electric Company, (317) 253-4247 

MA Norwood 

Ray Perron & Company, (617) 762-8114 

Waltham 

Sprague Eectric Company, (617) 899-9100 

Ml Jackson 

Sprague Electric Company, (517) 787-3934 
MN Minneapolis 

HMR, Inc., (612) 831-7400 

MO St. Louis 

Sprague Electric Company, (314) 781-2420 
NC Winston Salem 

Electronic Marketing Assoc., (919) 722- 
5151 

NJ Cherry Hill 

Sprague Electric Company, (609) 795-2299 
Trinkle Sales Inc., (609) 795-4200 

Wayne 

Sprague Electric Company, (201) 696-8200 

NM Albuquerque 

William J. Purdy Company, (505) 266-7959 
NY Mamaroneck 

William Rutt, (914) 698-8600 

Melville 

Sprague Electric Company, (516) 549-4141 
Syracuse 

Mar-Corn Assoc., (315) 437-2843 
Sprague Electric Company, (315) 437-7311 

OH Beachwood 

Electronic Salesmasters, Inc., 800-362-2616 
Dayton ' 

Sprague Electric Company, (513) 278-0781 
Miamisburg 

V Sprague Electric Company, (513) 866-2170 

TX Richardson 

Sprague Electric Company, (214) 235-1256 

VA Lexington 

Sprague Electric Company, (703) 463-9161 

WA Seattle 

Sprague Electric Company, (206) 632-7761 

Wl Milwaukee 

D. Dolin Sales Company, (414) 482-1111 
Can Ottawa, Ontario 

Sprague Electric of Canada, (613) 238-2542 

Toronto, Ontario 

Sprague Electric of Canada, (416) 766- 
6123 

Inti Belgium, Ronse (Renaix) 

Sprague-Benelux, Tel: 215-351 (055) 

Inti England, Yiewsley 

Sprague Electric (U.K.) Ltd., Tel: 44627 
Inti France, Bagneux 

Sprague France S.A.R.L., Tel: (055) 21 53 02 
Inti Germany, Frankfurt 

Sprague GmbH, Tel: 0611-439407 
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Sprague Electric (cont) 

Inti Hong Kong 

Sprague World Trade Corp., 

Tel; 5-626231-4 

Inti Switzerland, Geneve 

Sprague World Trade Corp., Tel: 98 4021 
Inti Taiwan, Taipei 

Sprague Taiwan Corp., Tel: (02) 752-2458 


Standard Microsystems 


standard Microsystems Corporation 
35 Marcus Boulevard 
Hauppauge, New York 11787 
(516) 273-3100 
TWX; (510) 227-8898 

Specific product information: 

Brian Cayton 
Application engineering: 

Brian Cayton 
Literature: 

Addie Macedo 
Price and delivery: 

Lucy Tarnell 
Follow up an order: 

Lucy Tarnell 
All Other information; 

Lucy Tarnell 


Sales Offices & Representatives 


AL Huntsville 

EMA, (205) 533-6640 
AZ Scottsdale 

Dar-C, Inc., (602) 948-2240 
Mercury Eng. Sales, (602) 949-5054 
CA Carlsbad 

Paul Kaplan, (714) 438-4488 

Fullerton 

Electronic Component Mktg., 

(714) 879-9460 

Irvine 

Turk Enterprises, (714) 955-1575 

Palo Alto 

NOR-CAL Associates, (415) 961-8121 

CO Denver 

D/Z Associates, Inc., (303) 534-3649 
CT Guilford 

Orion Group, (203) 621-5941 
FL Altamonte Springs 

“C” Associates, (305) 831-1717 
Hollywood 

“C” Associates, (303) 922-5230 
GA Hartwell 

K&E Assoc., (404) 376-5438 

Norcross 

EMA, (404) 448-2921 

IL Skokie 

Mar-Con, (312) 675-6450 
MA Burlington 

Contact Sales, Inc., (617) 273-1520 
MD Baltimore 

Stemler Assoc., (301) 944-8262 
Ml Plymouth 

A.P.J. Assoc., Inc.. (313) 459-1200 
MN New Brighton 

TWC, (612) 636-1770 

NC Garner 

K&E Associates, (919) 772-8454 
NJ Keasbey 

Addem, (516) 752-9303 - 

NY Binghamton 

L-Mar Assoc., Inc., (607) 723-1513 
E. Syracuse 

L-Mar Assoc., Inc., (315) 437-7779 

Farmingdale 

Addem, (516) 752-9303 

Rochester 

L-Mar Assoc., Inc., (716) 328-5240 
OH Cincinnati 

G & H Sales Co., (513) 771-8231 
Grove City 

G & H Sales Co., (614) 878-1128 

PA Hatboro 

QED Electronics, Inc., (215) 674-9600 
TN Knoxville 

EMA. f6151 966-1286 

TX Dallas 

Kruvand Assoc., Inc., (214) 691-4592 

Houston 

Kruvand Assoc., Inc., (713) 780-9710 


VA Alexandria 

Stemler Associates, Inc., (703) 548-7818 

WA Bellevue 

SDR2 Products & Sales Co., (206) 747-9424 
Can Dollard des Ormeaux, Quebec 
R.F.Q., Ltd., (514) 626-8324 
Etobicoke, Ontario 
R.F.Q. Ltd., (416) 626-1445 
Inti Australia, Prospect 

A. J. F. Systems & Comp., Pty., Ltd., 

Tel; 516 835 
Inti Austria, Wien 

Bacher Eektronische, Tel: (222) 837152 
Inti Finland, Helsinki , 

Havulinna Oy, Tel: (90) 661-451 
inti France, Serves 

Tekelec Airtronic, Tel; 027-75-35 
Inti Great Britain, London 

Rastra Electronics, Ltd., Tel: (1) 7483143 
inti Israel, Tel-Aviv 

R.N. Electronics Ltd , Tel: (03) 471659 
Inti Japan, Tokyo 

Teijin Advanced Products Corp., 

Tel; (506) 4670-6 
inti Netherlands, Breda 

Famalra Benelux, Tel: (76) 133457 
Inti Norway, Oslo 

EGA A/S, Tel; (2) 221900 
Inti Switzerland, Zurich 

Dimos AG, Tel: (51) 626140 
Inti West Germany, Munchen 

Atlantik Elektronik GmbH, Tel; (89) 
7853112 



AZ Phoenix 

Kachina Electronic Dist., (602) 269-6201 
CA Culver City 

NESCO, (213) 391-6294 
San Dimas 

7olic/Woct In,- fTIA\ OOfl-IOH 

Sunnyvale 

Diplomat Electronics, Inc., (408) 734-1900 
Western Microtechnology Sales, 

(408) 737-1660 


Westminster 

B.A.S.E. Electronics, (714) 894-1303 

CO Wheatridge 

Bell Indutries, Electronics Distributor Div., 
(303) 424-1985 

FL Clearwater 

Diplomat Electronics, Inc., (813) 443-4514 

Orlando 

Hammond Electronics, Inc., (305) 849-6060 
IL Elk Grove Village 

Diplomat Electronics, Inc., (312) 595-1000 

Skokie 

Mar-Con Sales, (312) 675-6450 
IN Indianapolis 

Sheridan Sales Co., (317) 297-3146 
MA Burington 

RC Components, (617) 273-1860 
Zeus/New England, Inc., (617) 273-0750 
Chicopee 

Diplomat Electronics, Inc., (415) 592-9441 

Holliston 

Diplomat Electronics, Inc., (617) 429-4120 

MD Baltimore 

Whitney Distributors, Inc., (301) 944-8080 

Ml Farmington 

Diplomat Electronics, Inc., (313) 477-3800 

Farmington Hills 

Sheridan Sales Co., (313) 477-3800 

Grand Rapids 

Sheridan Sales Co., (616) 942-2504 

MN Minneapolis 

Diplomat Electronics, inc., (612) 768-6601 

MO Florissant 

Sheridan Sales Co., (314) 837-5200 
St. Louis 

Diplomat Electronics, Inc., (314) 645-8550 

NC Greensboro 

Hammond Electronics, Inc., (919) 275-6391 

NJ Mt. Laurel 

Diplomat Electronics, Inc., (609) 234-8080 

Totowa 

Diplomat Electronics, Inc., (201) 785-1830 

NM Albuquerque 

Bell Industries, Electronics Distributor Div., 
(505) 292-2700 

NY Elmsford 

Zeus Components, Inc., (914) 592-4120 

Melville 

Zeus Components Corp., (516) 752-9551 

Rochester 

L-DUN Electronics, (716) 328-0830 

Woodbury 

Diplomat Electronics, Inc., (516) 921-9373 
OH Cincinnati 

Sheridan Sales Co., (800) 543-4695 

Cleveland 

Sheridan Sales Co., (216) 461-3300 

Dayton 

Sheridan Sales Co., (513) 223-3332 

PA Hatboro 

QED Electronics, Inc., (215) 674-9600 

Pittsburgh 

Sheridan Sales Co., (412) 351-4000 

SC Greenville 

Hammond Electronics, Inc., (803) 233-4121 

TX Austin 

Quality Components, Inc., (512) 458-4181 
Dallas 

Quality Components, Inc., (214) 387-4949 
Houston 

Quality Components, Inc., (713) 772-7100 
UT Sait Lake City 

Bell Industries, Electronics Distributor Div., 
(801) 972-6969 

Diplomat Electronics, Inc., (801) 486-4134 


mCNTRcAL, GUE5EC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Inti Australia, Prospect 

A. J. F. Systems & Pty., Ltd., Tel; 516 895 

Inti Austria, Wien 

Bacher Elektronische. Tel- «n7i«;9 
Inti France, Serves 

Tekelec Airtronic, Tel; 027-7535 
Inti Great Britain, London 

Rastra Electronics, Ltd., Tel; (1) 7483143 
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Standard Micro Systems (cont) 

Inti Japan, Tokyo 

Teijin Advanced Prod. Corp., Tel: (506) 
4670-6 

Inti Netherlands, Breda 

Famatra Benelux, Tel: (76) 133457 
Inti Norway, Oslo 

EGA A/S. Tel: (2) 221900 
Inti Switzerland, Zuri^ 

Dimos AG, Tel: (51) 626140 
Inti West Germany, Munchen 

Atlantik Elektronik GmbH, Tel: (89) 
,7853112 


Supertex, Inc. 

Supertex Inc. 

""1225 Bordeaux Drive 
Sunnyvale, California 94086 
(408) 744-0100 
TWX: 910-339-3988 


Specific product information Diane Lowe 

Application engineering Bob Chao 

Literature Renee Colgate 

Price and delivery Diane Lowe 

Foilow-up an order Diane Lowe 

AM other information Renee Colgate 


Sales Offices & Representatives 


CA Glendale 

Orion Sales, (213) 240-3151 

San Diego 

Orion Sales, (714) 566-0360 

Saratoga 

Epitron International, (408) 354-1415 

Sunnyvale 

Supertex, Inc., (408) 744-0100 
Tustin 

Orion Sales, (714) 832-9687 
IL Rolling Meadows 

Sieger Assoc., (312) 991-6161 
MA Lowell 

E.S.P., (617) 458-9757 
TX Richardson 

Hytech, (214) 234-3375 
Stafford 

Sundance Sales Inc., (713) 495-4778 

WA Lynwood 

Systems Specialists, (206) 775-6603 
inti Japan, Chiyoda-Ku 

Systems Marketing, Inc., Tel: (03) 254-2751 
Inti Hong Kong 

Supertex Ltd. 

Inti Korea, Seoul 

Taeil Trading Company, Tel: 22-6741 
Inti Germany, Hamburg 

Infratron, Tel: (040) 81578 


Synertek Inc. 


Syntertek Inc . 

P.O. Box 552 

3001 Stender Way 

Santa Clara, California 95051 

(408) 988-5600 

TWX: 910-338-0135 


Specific product information: 

Memory Products Marketing 988-5611 

Application engineering: 

Applications 988-5616 

Literature: 

Literature Desk 988-5632 

Price and delivery: 

Customer Service (to 999 pcs) 988-5641 

Memory Products (over 999 pcs) 988-5611 

Microprocessor Products (over 999 pcs) 988-5616 
Ail other information 988-5600 


Sales Offices & Representatives 


AL Huntsville 

Macro Marketing, (205) 883-9630 

AZ Phoenix 

MR Engineering Sales Co., (602) 956-4670 


CA Lawndale 

Babco Associates, Inc., (213) 676-6545 

Newport Beach 

Babco Associates, Inc., (714) 751-8375 
Synertek, (714) 752-5535 

Palo Alto 

Brooks Technical Group, (415) 328-3232 

San Diego 

Littlefield & Smith Assoc., (714) 455-0055 
Santa Clara 

Synertek, (408) 988-5607 

CO Englewood 

Checkmate Sales, Inc., (303) 773-0666 
CT Weston 

Northeast Representatives, Inc., 

(203) 239-2507 

FL Altamonte Springs 

Dyne-A-Mark Corp., (305) 831-3673 

Clearwater 

Dyne-A-Mark Corp., (813) 441-4702, 3 
Ft. Lauderdale 

Dyne-A-Mark Corp., (305) 771-6501,2,3 
Palm Bay 

Dyne-A-Mark Corp., (305) 831-2097 
lA Cedar Rapids 

Carlson Electronic Sales Co., 

(319) 377-6341 
IL Elk Grove Village 

Carlson Electrn. Sales, (312) 956-8240 
Oakbrook 

Synertek, (312) 986-8989 
IN Ft. Wayne 

J & B Engrg. Sales, (219) 483-2813 

Indianapolis 

J & B Engineering Sales Co., (317) 842-2681 
KS Shawnee Mission 

Midtec Assoc., (913) 441-6565 
MA Waltham 

Dynasel Assoc., (617) 890-6777 
Westwood 

Synertek, (617) 329-5522 
MD Baltimore 

Conroy Sales, (301) 296-2444 
Ml Farmington 

Miltimore Sales, Inc., (313) 476-2446 
Grand Rapids 

Miltimore Sales, Inc., (616) 942-9721 
MN Minneapolis 

Nortec Sales, Inc., (612) 835-4447 
MO Florissant 

Midtec Assoc., (314) 837-5200 
NC Winston-Salem 

Macro Marketing Assoc., (919) 788-1600 
NJ Haddonfield 

Sunday O’Brien, (609) 429-4013 
NY Camillus 

Ontec, Inc., (716) 464-8636 
Fayetteville 

Ontec, Inc., (716) 464-8636 

Grand Island 

Ontec, Inc., (716) 464-8636 
Plainview 

ERA, Inc., (516) 822-9890 

Rochester 

Ontec, Inc., (716) 464-8636 

OH Brunswick 

Kimconics Sales, Inc., (216) 225-6111 
Englewood 

Kimconics Sales, Inc., (513) 836-9677 
Richfield 

Synertek, (216) 659-4195,6,7 

PA Pittsburgh 

Kimconics Sales, Inc., (412) 367-3013 

TX Dallas 

ION Assoc., Inc., (214) 357-9441 

Houston 

Ion Assoc., Inc., (713) 461-5311 

WA Tukwila 

General Electronics, (206) 575-4030 
Wl Milwaukee 

Carlson Electronic Sales Co., 

(414) 476-2790 
Can Etobicoke, Ontario 

R.F.Q. Limited, (416) 626-1445 
Quebec 

R.F.Q. Limited, (514) 694-5724-5 


Distributors 


AL Huntsville 

Hallmark Electronics, (205) 837-8700 

AZ Phoenix 

Kierulff Electronics, (602) 243-4101 


CA Los Angeles 

Kierulff Electronics, (213) 685-5511 

Palo Alto 

Kierulff Electronics, (415) 968-6292 

San Diego 

Intermark Electronics, (714) 453-9005 
Kierulff Electronics, (714) 278-2112 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale 

Intermark Electronics, (408) 738-1111 
Western Mictrotechnology, (408) 737-1660 

Tustin 

Kierulff Electronics, (714) 731-5711 

CO Denver 

Kierulff Electronics, (303) 371-6500 
Wheatridge 

Century Electronics, (303) 424-1985 

CT Hamden 

Arrow Electronics, (203) 248-3801 
FL Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 

Palm Bay 

Arrow Electronics, (305) 725-1480 

St. Petersburg 

Kierulff Electronics, (813) 575-1966 
GA Doraville 

Arrow Electronics, (404) 455-4054 
lA Cedar Rapids 

Advent Electronics, (319) 363-0221 
IL Elk Grove Village 

Kierulff Electronics, (312) 640-0200 
Rosemont 

Advent Electronics, (312) 297-6200 
Schaumberg 

Arrow Electronics, Inc., (312) 893-9420 
IN Indianapolis 

Advent Electronics, (317) 297-4910 
Sheridan Sales Company, (327) 297-3146 
KS Shawnee Mission 

Hallmark Electronics, (913) 888-4747 
MA Billerica 

Kierulff Electronics, (617) 667-8331 
Burlington 

Lionex Corp., (617) 272-9400 

Woburn 

Arrow Electronics, (617) 933-8130 
MD Baltimore 

Arrow Electronics, (301) 247-5200 
Hallmark Electronics, (301) 796-9300 

Columbia 

Technico, Inc., (301) 461-2200 
Mi Ann Arbor 

Arrow Electronics, (301) 971-8220 

Farmington Hills 

Advent Electronics, (313) 477-1650 
Sheridan Sales Co., (313) 477-3800 
MN Bloomington 

Arrow Electronics, (612) 887-6400 

Minneapolis 

Hall-Mark Elec. Corp., (612) 884-9056 

MO Earth City 

Hall-Mark Elec. Corp., (314) 291-5350 

Florissant 

Sheridan Sales. Co., (314) 837-5200 
NC Kernersville 

Arrow Electronics, (919) 996-2039 
NH Manchester 

Arrow Electronics, (603) 668-6968 
NJ Camden 

General Radio Supply, (609) 964-8560 

Fairfield 

Kierulff Electronics, (201) 575-6750 

Moorestown 

Arrow Electronics, (609) 235-1900 

Saddlebrook 

Arrow Electronics, (201) 797-5800 

NM Albuquerque 

Alliance Electronics, Inc., (505) 292-3360 
Bell Industries, (505) 292-2700 
NY Farmingdale 

Arrow Electronics, (516) 694-6800 

Elmsford 

Zeus Components, (914) 592-4120 

Woodbury 

Lionex Corp., (516) 921-4414 
OH Beachwood 

Sheridan Sales Co., (216) 831-0130 

Cleveland 

Arrow Electronics, (216) 464-2000 

Dayton 

Sheridan Sales Co., (513) 223-3332 
Kettering 

Arrow Electronics, (513) 253-9176 

Reading 

Sheridan Sales Co., (513) 761-5432 
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Synertek (cont) 


PA Huntingdon Valley 

Hall-Mark Elec. Corp., (215) 355-7300 

Pittsburgh 

Sheridan Sales Co., (412) 351-4000 

TN Knoxville 

Sheridan Sales Co., (615) 588-5836 
TX Austin 

Qualify Components, Inc., (512) 458-4181 

Dallas 

Arrow Electronics, (214) 357-1752 
Quality Components, Inc., (214) 387-4949 

Houston 

Quality Components, Inc., (713) 772-7100 
UT Salt Lake City 

Calron Electric, (801) 487-7451 
Century Electronics, (801) 972-6969 
Kieruift Electronics, (801) 973-6913 
WA Seattle 

Sterling Electronics, (206) 762-9100 

Tukwila 

Kierulff Eectronics, (206) 575-4420 
Wi Milwaukee 

Taylor Electric Co., (414) 241-4321 

Oak Creek 

Arrow Electronics, (414) 764-6600 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Can Rexdale, Ontario 

Future Electronics, (416) 675-7820 


GERMANY, MUNCHEN 
Astronic GmbH 
Tel: 089-3040/11 
1C MASTER DISTRIBUTOR 


SWITZERLAND 
W. Stolz AG 
Tel: (057) 54655 
1C MASTER DISTRIBUTOR 


Telaris 


Telaris Telecommunications Inc. 
2772 Main Street 
Irvine, California 92714 
(714) 754-7566 
Telex: 681410 


GERMANY, MUNCHEN 
Astronic GmbH 
Tel: 089-3040 11 
1C MASTER DISTRIBUTOR 


Teledyne Crystalonics 


Teledyne Crystalonics 
147 Sherman Street 
Cambridge, Massachusetts 02140 
(617) 491-1670 

Specific product information; 

Alan Alaimo 

Application Engineering: 

/-vidK mdtiiiu 

Literature: 

Susan McTighe 
Price and delivery: 

W. J. Kilgarriff 


Follow-up an order: 

Karen Mason 
All other information: 

W. J. Kilgarriff 


Sales Offices & Representatives 


Huntsville 

E.M.A., Inc., (205) 533-6640 

Scottsdale 

Runyon, Co., (602) 959-6060 
Fullerton 

Elect. Comp. Mktg., (714) 879-9460 
Marina Del Ray 
Westaironics, (213) 821-7958 

San Carlos 

Kottmeier Assoc., (415) 592-3333 

Pompano Beach 

V. G. Sales, (305) 971-0900 

Almonte Springs 

V. G. Sales, (305) 831-8688 

Cedar Rapids 

Technical Rep., (319) 393-5510 

Be 1 1 wood 

Flat Eng., (312) 547-6200 

Ft. Wayne 

T.X. Sales, (219) 637-5410 

Olathe 

Technical Rep., (913) 782-1177 
Burlington 

Conti-Younger Assoc., (617) 273-1582 

Rockville 

Mechtronic Sales, (301) 340-2130 

St. Paul 

R. G. Ragon, (612) 488-0201 

Hazelwood 

Technical Rep., (314) 731-5200 
Winston-Salem 

E. M. A., Inc., (919) 722-5151 
Carlstadt 

Comp-Tech Sales, (201) 935-5454 
Union 

Comp-Tech Sales, (201) 687-2484 

Albuquerque 

Power Enterprises, (505) 881-8537 

Liverpool 

James Sempe Assoc., (315) 458-4775 

New Hyde Park 

Comp-Tech Sales, (516) 593-2628 

Rochester 

James Semple Assoc., (716) 544-8583 

Cleveland 

.KW Elect. Sales, (216) 831-8292 

Dayton 

KW Elect. Sales, (513) 890-2150 

Allison Park 

KW Elect. Sales, (412) 487-4300 
Bala Cynwyd 

Vantage Sales, (215) 667-0990 

Greenville 

E. M. A. Inc., (803) 233-4637 

Houston 

Southland Comp., (713) 981-5789 

Bellevue 

SD-R2, (206) 747-9424 

British Columbia 
Bellevue, Wash. 

SD-R-, (20C) 747-9424 
Dorval, Quebec 

Vitel Electronics. (514) 331-7393 

Austria 

Kensingtor:, London 

G.E. Electronics, Tel: 01-7270711/3 & 5008 

France, Paris 

Composants et Produits Electroniques, 

Tel: 914-61-36 

Germany, Heilbronn 

Sinus Electronics. Tel: 07131-82904 

Israel, Tel-Aviv 

STG International, Tel: 53459 

Italy, Milano 

Kimates, Tel: 02-8562 

Netherlands, Scheveningen 

MCA Tronix, Tel: 70/548890 

Spain, Barcelona 

Sisfeco, Tel: 70/548890 

Sweden, Wallingby 

Svensk Tele Industri AB, Tel: 890435 

ftwilZAirlanit 7iir5/*h 

G. E. Electronics, Tel: 01-794670/71 

United Kingdom 
Kinsington, London 

G. E. Electronics, Tel: 01-7270711/3 & 
5008 





X V/ 




'J'" O-' 




Distributors 

CA Chatswerth 

Westates Elect., (213) 341-4411 

San Diego 

Total Elect , (714) 224-3291 

Sunnyvale 

Intermark, (408) 738-1111 

CO Wheatridge 

Century Elect., (910) 938-0393 

FL Clearwater 

Southland Elect., (813) 443-4515 

Deerfield 

American Elect., (305) 428-0262 
IL Westmont 

BodeMe Co. ''312' 323-9670 

IN Ft. Wayne 

Fountainhead, (219) 489-4447 

MN Burlington 

Milgray Elect., (617) 272-6800 
Lexington 

R&D Elect., (617) 861-9200 
Salem 

Sparton Elect., (617) 745-3400 

MD Columbia 

Technico, (301) 461-2200 

Savage 

Pyttronics, (301) 792-7000 

Mi Livonia 

Reptron, (313) 525-2700 

NJ Carlstadt 

Tory Sales, (201) 935-5454 

NM Albuquerque 

oemuiy cioci., ^^uo; aoy-Ub25 

NY Binghamton 

Harvey Fed. Elect., (607) 748-3211 
Elmsford 

Zeus Components, (914) 592-4120 
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Teledyne Crystalonics (cont) 

Freeport 

Milgray Elect., (516) 546-6000 

Hauppauge 

Components Plus, (516) 231-9200 

Utica 

O’Tronics, (315) 732-4118 

Woodbury 

Diplomat Elec., (516) 921-9373 

OH Englewood 

Argent Ind., (513) 836-8633 

TX Austin 

Quality Components, (512) 458-4181 
Dallas 

Solid State, (214) 352-2601 
Quality Components, (214) 387-4949 

Houston 

Quality Components, (713) 772-7100 
UT Salt Lake City 

’■ Century Elect., (801) 487-8551 

InH Austria 

Kensington, London 

' G. E. Electronics, Tel: 01-7270711/3 & 
5008 

inti France, Paris 

Composants et Produits Electroniques, 
Tel: 914-61-36 
Inti Germany, Heilbronn 

Sinus Electronics, Tel: 07131-82904 
inti Israel, Tel-Aviv 

STG International, Tel: 53459 
inti Italy, Milano 

Kimates, Tel; 02-8562 
Inti Nefherlands, Scheveningen 

MCA Tronixs, Tel: 70/548890 
Inti Spain, Barcelona 

Sisteco, Tel: 321-7347 
Inll Sweden, Vallingby 

Svensk Tele Industri AB, Tel; 890435 
Inti Switzerland, Zurich 

G. E. Electronics, Tel: 01-794670/71 
inll United Kingdom 

Kensington, London 

G. E. Electronics, Tel: 01-7270711/3 & 
5008 


Teledyne Phllbrick 

Allied Drive at Route 128 
Dedham, Massachusetts 02026 
(617) 329-1600 
TWX: (710) 348-6726 

Specific product information: 
Sales Department 
Application engineering: 

Sales Department 
Literature: 

Publications Dept. 

Price and delivery: 

Sales Department 
Follow-up an order: 

Customer Service Dept. 

All Other information: 

Product Sales Dept. 


Sales Offices & Representatives 

AL Huntsville 

Col-lns-Co., Inc., (800) 327-6600 
AZ Scottsdale 

PLS Associates, (602) 994-5461 

CA Cupertino 

T. Louis Snitzer Co., (408) 257-8333 

Del Mar 

T. Louis Snitzer Co., (714) 226-0305 

Los Angeles 

T. Louis Snitzer Co., (213) 836-6170 
CT Canton Center 

Tekdata, (203) 693-0710 

CO Denver 

PLS Associates, (303) 773-1218 

FL Largo 

Col-lns-Co., (800) 432-4480 

Orlando 

Col-lns-Co., (305) 423-7615 


GA Clarkston 

Col-lns-Co., Inc., (800) 327-6600 
HA Kailua 

Lanikai Associates, (808) 262-6286 
IL Des Plaines 

Janus Inc., (312) 298-9330 

IN Carmel 

Carter, McCormic & Peirce, (317) 844-4175 
KS Shawnee Mission 

BC Electronic Sales Inc., (913) 888-6680 
LA Baton Rouge 

Col-lns-Co Inc., (800) 327-3600 
MA Wakefield 

Tekdata. (617) 245-5940 
MD Rockville 

Electronic Marketing Associates, (301) 
881-5300 

Ml Farmington 

Carter, McCormic & Peirce, (313) 477-7700 
MO Hazelwood 

BC Electronic Sales, Mnc., (314) 731-1255 
MN Minneapolis 

Electronic Innovators, Inc., (612) 884-7471 
NC Winston-Salem 

Col-lns-Co., Inc., (800) 327-6600 
NM Albuquerque 

PLS Associates, (505) 255-2330 
NY Clark Mills 

KLM/Garner Associates, (315) 853-6126 

Elmont 

Crane & Ehert, (516) 488-2100 

No. Syracuse 

KLM/Garner Associates, (315) 458-6214 

Pittsford 

KLM/Garner Associates, (716) 381-8350 

OH Dayton 

Carter, McCormic & Peirce, (513) 222-7^00 

Fairview Park 

Carter, McCormic & Peirce, (216) 779-5100 
PA King of Prussia 

Electronic Marketing Associates, (215) 

265-1600 

Monroeville 

Carter, McCormic & Peirce, (412) 372-4415 
PR Puerto Rico, Saniurce 

Southern International Sales, Tel: (809) 
722-0863 

TX Dallas 

Microsystems Marketing, (214) 238-7157 

Houston 

Mycrosystems Marketing, (713) 783-2900 

UT Sandy 

PLS Associates, (810) 842-2081 

WA Sumner 

Halbar Associates, (206) 829-1750 
Can St. Laurent, Quebec 

Vitel Electronics, (514) 331-7393 
Toronto, Ontario 
Vitel Electronics, (416) 622-6300 
Vancouver, B.C. 

Intek Electronics, (604) 324-6831 
Inti France, Paris 

Teledyne Philbrick, Tel; (1) 577 95 86 
Inti Japan, Tokyo 

Teledyne Philbrick, Tel: 403-8921 
Osaka 

Teledyne Philbrick, Tel: (06) 3650431 
Inti United Kingdom, Cranford 

Teledyne Philbrick, Tel: (01) 897-2501 

Inti West Germany 

Weisbaden 

Teledyne Philbrick, Tel: (06121) 39171 
Bremen 

Teledyne Philbrick, Tel: 0421-313919 


Distributors 

Inti Argentina, Buenos Aires 

Sirex, Tel: 42-1927 
Inti Australia, Concord N.S.W. 

Elmeasco Instruments Pty. Ltd., Tel: (02) 

736-2888 

Elizabeth S.A. 

Elmeasco Instruments Pty. Ltd., Tel: 513521 
Holland Park, Queensland 
Elmeasco Instruments Pty. Ltd., 

Tel: (07) 3922884 

Mount Waverly, Victoria 
Victoria 

Elmeasco Instruments Pty., Ltd., Tel; 233- 
4044 


Inti Austria, Wien 

Kontron GmbH & Co., KG Tel: 94 56 46 
Inti Belgium, Bruxelles 

Diode Belgium, Tel: 02-4285105 
Inti Brazil, Sao Paulo 

Setpoint S/A Comercio E Importacao, Tel: 
289-1568 

Inti Chile, Santiago 

Sirex, Tel; 39-5752 
Inti Denmark 

Knud Kamuk A/S, Tel: (01) 88 38 33 
Inti Finland, Helsinki 

Turion Oy, Tel: 90-377787 
Inti Greece, Athens 

Demetrius C. Tzitzinias, Tel: (00 30 21} 
9344653 

Inti Hong Kong 

Schmidt & Co. Ltd., Tel: 240168 232735 
Inti India, Bombay 

Electronic Enterprises, Tel: 44 30 96. 

Inti Iran, Tehran 

Berkeh Company, Ltd., Tel: 828294, 831564 
Inti Ireland, Dublin 

Neltronic Limited, Tel: 501845 

Belfast 

Neltronic, Ltd., Tel; 36521/2 
Inti Israel, Ramat Gan 

Elina Ltd., Tel (03) 734129 
Inti Italy, Milano 

Eledra 3S SPA. Tel: (02) 34.93.041 
Roma 

Eledra 3S SPA. Tel: (06) 81.27.290 

Torino 

Eledra 3S SPA. Tel: 30.970.97 
Inti Korea, Seoul 

Dongnam Corp., Tel: 74-0090 
Inti Netherlands, Utrecht 

Diode B.V., Tel: 030-884214 
inti New Zealand, Auckland 

Professional Electronics, Ltd., Tel; 493-029 
Inti Norway, Oslo 

Scancopter A.B., Tel: 69-44-90 
Inti Pakistan, Karachi 

Syed Traders, Tei: 45363 
IhtI Portugal, Lisbon 

Ditram Componentes e Electronics, Lda., 
Tel; 45313 

Inti South Africa, Craighall 

K. Baker Associates (Pty) Ltd. 

Electronic Communications Group, Tel: 
788-1700 

Cape Town 

Rectifier & Communications Group, 

Tei: 43-0489 
Inti Spain, Madrid 

Hispano Electronica s.a., Tel: 519 41 08 

Barcelona 

Hispano Electronica s.a., Tel: 259 04 22 
Inll Sweden, Vallingby 

Scancopter AB, Tel: 08/380065 
Inti Switzerland, Zurich 

Kontron Electronic, Ltd., Tel: 01/ 52 82 82 
Inti Taiwan, Taipei 

Industrial Electronics, Tel: 771-4257 
Inti Turkey, Ankara 

Ute Engineering and Trade Co., Ltd., Tel: 
267182 

Inti West Indies, Miami, Fla. 

West Indies Sales Co., Ltd., Tel: (305) 
592-8188 


Teledyne Semiconductor 


Teledyne Semiconductor 

1300 Terra Bella Avenue 

Mountain View, California 94043 
(415) 968-9241 

TWX: (910) 379-6494 

Specific product information: 

.. ext. 378 

Application engineering: 

.. ext. 241 

Literature; 

.. ext. 305 

Price and delivery: 

.. ext. 378 

Follow-up an order: 

ext. 411/422 

All other information: 



.. ext. 378 
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Teledyne Semiconductor (cont) 


Sales Offices & Representatives 


AL Huntsville 

EMA, (205) 533-6640 

AZ Tempo 

Sedco Sales, (602) 968-7791 

CA Culver City 

Bestronics, Inc., (213) 870-9191 
Irvine 

Bestronics, Inc., (714) 979-9910 

Mountain View 

Teledyne Semiconductor, (415) 968-9241 

Redwood City 

James Heaton Co., Inc., (415) 367-9000 

San Diego 

Bestronics, Inc., (714) 278-2150 
CO Wheat Ridge 

Waugaman Assoc., (303) 423-1020 

FL Maitland 

Hutto Hawkins Peregoy, (305) 831-2474 
Fort Lauderdale 

Hutto-.Hawkins ,°eregoy, Inc., 

(305) 971-9750 

lA Cedar Rapids 

Penzner-Mankus Corp., (319) 362-9177 

IL Westchester 

Glassner & Clark Co., (312) 345-4245 

IN Fort Wayne 

The Given Corp., (219) 432-5585 

KS Overland Park 

Penzner-Mankus Corp,, (913) 381-0004 

Wichita 

Penzner-Mankus Corp., (316) 264-2664 

MA Waltham 

Dynasel Assoc., Inc., (617) 890-6777 

MD Ellicott City 

Marketing Technology, Inc., (301) 465- 
5944 

Ml Pymouth 

A.P.J. Associates, Inc., (313) 459-1200 

MN Minneapolis 

Marsh Sales Company, (612) 881-7511 

MO Maryland Heights 

Penzner-Mankus Corp., (314) 569-1220 

NC Winston-Salem 

Electronic Marketing Associates, (919) 
722-5151 

NH Salem 

Teledyne Semiconductor, (603) 893-9551 

NJ Haddonlield 

Sunday-O-Brien, (609) 429-4013 

NM Albuquerque 

Waugaman Assoc., (505) 294-1436 

NY Buffalo 

Bowser & Sapecky Assoc., (716) 839-4170 
Farmingdale 

- Addern Sales Group, (516) 752-9303 

Manlius 

Bowser * -Sapecky Assoc., (315) 682-8885 

OH Cincinnati 

Makin Associates, (513) 871-2424 

SC Greenvile 

EMA, (803) 233-4637 

TX Arlington 

Action Unlimited, (817) 461-8039 
Spring 

Action Unlimited. (713) 353-3195 

UT Salt Lake City 

Waugaman Assoc., (801) 363-0275 

WA Bellevue 

SDR2, (206) 747-9424 

Inti England 

Teledyne Semiconductor, Tel: (44) 01-897- 
2503 

Intt Germany 

Teledyne Semiconductor, 7741-5066 

Inti Hong Kong 

Teledyne Semiconductor, TWX: HX73549 
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Distributors 


Huntsville 

Powell Electronics, (205) 539-2731 

Phoenix 

Kierulff Electronics, (602) 243-4101 

Chatsworth 

Westates Electronics Corp., (213) 341-4411 

Costa Mesa 

Westates Electronics Corp., (714) 549-8410 

Los Angeles 

Kierulff Electronics Co., (213) 685-5511 

Palo Alto 

Kierulff Electronics, (415) 968-6292 

San Diego 

Intermark Electronics, (714) 279-5200 
Kietrulff Electronics Co., (714) 278-2112 
Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale 

Diplomat/Westland, (408) 734-1900 
Intermark Electronics, (408) 738-1111 
Western Microtechnology Sales, 

(406) 737-1660 

Tustin 

Kierulff Electronics Co., Inc., 

(714) 731-5711 

Denver 

Kierulff Electronics Co., Inc., (303) 371- 
6500 

Wheat Ridge 

Century Electronics, (303) 424-1985 

Harvey Electronics, (203) 853-1515 

Clearwater 

Diplomat/Southland Electronics, (813) 
443-4514 


Ft. Lauderdale 

Diplomat/Southland Electronics, 

(305) 771-0440 

Orlando 

Hammond Electronics, (305) 849-6060 

St. Petersburg 

Kierulff Electronics Co., Inc. (800) 282-8944 

Cedar Rapids 

Advent Electronics. (319) 363-0221 
Deeco, (319) 365-7551 

Chicago 

Bel! Industries, (312) 982-9210 

Elk Grove Village 

Diplomat/Lakeland, (312) 595-1000 
Kierulff Electronics Co., Inc., (312) 640- 
0200 

Rosemont 

Advent Electronics, (312) 298-4210 

Indianapolis 

Advent Electronics, (317) 297-4910 
Wichita 

Radio Supply Co., Inc., (316) 267-5213 

Billerica 

Kierulff Electronics Co., Inc., (617) 667- 
8331 

Burlington 

Milgray Electronics, (617) 272-6800 

Chicopee 

IPC/Mass 

Dedhain 

Gerber Electronics, (617) 329-2400 

Holliston 

Diplomat/New England, (617) 429-4121 

Natick 

Future Electronics, (617) 879-0860 

Columbia 

Technico, Inc., (301) 461-2200 
Savage 

Pyttronic Industries, (301) 792-0780 

Farmington 

Diplomat/Northland, (313) 477-3200 

Livonia 

Rep-Tron, Inc., (313) 525-2700 

Minneapolis 

Diplomat/Electro-Com. Corp., (612) 788- 
8601 

Kansas City 

Wallers Radio Supply, (816) 531-7015 
St. Louis 

Diplomat/St. Louis, (314) 645-8550 

Greensboro 

Hammond Electronics, (919) 275-6391 
Mt. Laurel 
IPC/Mt. Laurel 

Rutherford 

Kierulff Electronics Co., Inc., (201) 935- 
2120 

Totowa 

Diplomat/ IPC, (201) 785-1830 

Albuquerque 

Century Electronics, (505) 292-2700 

Buffalo 

Summit Distributors, Inc., (716) 884-3450 
Elmsfcrd 

Zeus Components, Inc., (914) 592-4i20 

Endwell 

Wilshire Electronics, (607) 754-1570 
Freeport 

Milgray Electronics, (516) 546-6000 

Hauppauge 

Components Plus, (516) 213-9200 
Jaco Electronics, (516) 273-5500 

Rochester 

Summit Electronics of Rochester. (7161 
334-8110 

Rome 

Rome Electronics, (315) 337-5400 

Woodbury . 

Diplomat Electronics, (516) 921-9373 
Cincinnati 

Hughes-Peters, Inc., (513) 351-2000 

Columbus 

Hughes-Peters Inc., (614) 294-5351 

Dayton 

Montgomeryville 

Pyttronic Industries, (215) 643-2850 
Philadelphia 

Aimo Electronics, (215) 698-4000 
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Tetedyn e Semiconductor (cont) 

TX Austin 

Component Specialties, Inc., (512) 459- 
3307 

Dallas 

Component Specialties, (214) 357-6511 
Solid State Electronics, (214) 352-2601 
Houston 

Component Specialties, (713) 771-7237 
Solid State Electronics, (713) 785-5205 
UT Salt Lake City 

Century Electronics, (801) 972-6969 
Diplomat/Alta Electronics, (801) 486-7227 
WA Tukwila 

Kierulff Electronics Co., Inc., (206) 575- 
4420 

Wl Milwaukee 

Parts Mart, (414) 276-1212 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Can Scarbourough 

Carsten Electronics, (416) 751-2731 

Vancouver, B.C. 

Intek Electronics, Ltd., (604) 324-6831 
R-A-E, (604) 687-2621 


SWITZERLAND 
W. Stolz AG 
Tel: (057) 54655 
1C MASTER DISTRIBUTOR 


Teief unken 


AEG-Telefunken 
P.O. Box 3800 
Route 22 at Orr St. 

Somerville, New Jersey 08876 
(201) 722-9800 
Telex: 833409 


Texas Instruments 


Texas Instruments Incorporated 

Semiconductor Group 

P.O. Box 5012 

Dallas, Texas 75222 

(214) 238-2011 

TWX: (910) 867-4702 


Specific product information: 

Digital Circuits 

Houston, Texas (713) 491-5115 ext. 2734 

MOS 

Houston, Texas (713) 491-5115 ext. 2821 

Special Products 
Dallas, Texas 
Low Power 
Low Power Schottky 

CMOS, (214) 238-2011 ext. 4841 

Linear Circuits 

Dallas, Texas, (214) 238-2011 ext, 3865 

Advanced Circuits 

ECL — Consumer Circuits ext. 7903 

Sherman, Texas, (214) 893-5166 ext. 303 


Sales Offices & Representatives 


AL Huntsville 

Sales Office, (205) 837-7530 
AZ Phoenix 

Sales Office, (602) 249-1313 
CA Costa Mesa 

Sales Office, (714) 540-7311 
El Segundo 

Sales Office, (213) 973-2571 


San Diego 

Sales Office, (714) 279-2622 

Sunnyvale 

Sales Office, (408) 732-1840 

CO Denver 

Sales Office, (303) 751-1780 

CT Hamden 

Sales Office, (203) 281-0074 

DC ' Arlington 

Sales Office, (703) 525-0336 

FL Fort Lauderdale 

Sales Office, (305) 733-3300 

Winter Park 

Sales Office, (305) 644-3535 

IL Arlington Heights 

Sales Office, (312) 640-3000 

IN Fort Wayne 

Sales Office, (219) 424-5174 
Indianapolis 

Sales Office, (317) 248-8555 

MA Waltham 

Sales Office, (617) 890-7400 

MD Columbia 

Sales Office, (301) 997-4755 

Ml Southfield 

Sales Office, (313) 353-0830 

MN Edina 

Sales Office, (612) 835-2900 

MO Kansas City 

Sales Office, (816) 523-2500 

NC Charlotte 

Sales Office. (704) 527-0930 

NJ Clark 

Sales Office, (201) 574-9800 

NM Albuquerque 

Sales Office, (505) 265-8491 

NY East Syracuse 

Sales Office, (315) 463-9291 

Endicott 

Sales Office, (607) 754-3900 

Melville 

Sales Office. (516) 293-2560 
Poughkeepsie 

Sales Office. (914) 473-2900 

Rochester 

Sales Office, (716) 461-1800 
OH Cleveland 

Sales Office, (216) 464-2990 

Dayton 

Sales Office, (513) 253-3121 

OR Beaverton 

Sales Office, (503)643-6759 

PA Fort Washington 

Sales Office, (215) 643-6450 

TX Dallas 

Sales Office, (214) 238-6805 

Houston 

Sales Office, (713) 776-6511 

VA Arlington 

Sales Office, (703) 979-9650 

Richmond 

Sales Office. (804) 275-8148 

WA Bellevue 

Sales Office. (206) 455-3480 

Can ■ Toronto, Ontario 

Sales Office, (416) 889-7373 

St. Laurent, Quebec 
Sales Office. (514) 341-3232 

Inti Argentina, Buenos Aires 

Texas Instruments Argentina S.A.I.C.F., 
Tel: 748-1141 

Inti Australia, Sydney 

Texas Instruments Australia Ltd., 

Tel: 887-1122 

Inti Austria, Wien 

Texas Instruments Ges. M.B.H., 

Tel: 724-186 

inti Belgium, Bruxelles 

Texas Instruments Belgium, Tel: 733 96 23 


Inti Brazil, Sao Paulo 

Texas Instrumentos Electronicos do Brasil 
Ltda., Tel: 260-6347 

Inti Denmark, Herley 

Texas Instruments A/S, Tel: 91 74 00 

Iptl ‘ Finland, Helsinki 

Texas Instruments Finland OY, Tel: 40 83 00 

Inti France 

LePlessis Robinson 

Texas Instruments France, Tel: 630 23 43 

Lyon 

Texas Instruments France, Tel: (78) 37 35 85 

Meylan 

Texas Instruments France, Tel: (76) 90 45 74 

Rennes 

Texas Instruments France, Tel: (99) 79 54 81 

Toulouse 

Texas Instruments France, Tel; (61)21 30 32 

Inti Germany 
Berlin 

Texas Instruments Deutschland GmbH, 

Tel: 030/89 27 063 ■ 

Essen 

Texas Instruments Deutschland GmbH, 

Tel; 0201/23 35 51 

Frankfurt-Griesheim ' 

Texas Instruments Deutschland GmbH, 
0611/39 90 61 

Freising 

Texas Instruments Deutschland GmbH, 

Tel: 08161/80 1 

Hannover 

Texas Instruments Deutschland GmbH, 

Tel: 0511/64 80 21 

Munchen 

Texas Instruments Deutschland GmbH, 

Tel; 089/325011 15 

Stuttgart 

Texas Instruments Deutschland GmbH, 

Tel; 0711/54 70 01 

Inti Hong Kong, Kowloon 

Texas Instruments Asia Limited, 

Tel; 5/279041 

Inti Italy, Milano 

Texas Instruments Italia SpA, Tel: 02- 
688-31 41 

Italy, Roma 

Texas Instruments Italia SpA, Tel: 06-83 
77 45 

Italy, Torino 

Texas Instruments Italia SpA, Tel: 011-83- 
22-76 

Inti Japan, Tokyo 

Texas Instruments Asia Limited, 

Tel; 03-402-6171 

Inti Mexico, Mexico City 

Texas Instruments de Mexica S.A., Tel: 
567-9200 

Inti Netherlands, Amstelveen 

Texas Instruments Holland B.V., 

Tel: 47 3391 

Inti Norway, Oslo 

Texas Instruments Norway A/S, 

Tel; (02) 68 94 85 

Inti Portugal, Moreira Da Mala 

Texas Instruments Equipamento 
Electronico LDA, Tel: 948/1003 

Inti Singapore 

Texas Instruments Asia Limited 

Inti Spain, Barcelona 

Texas Instruments Espana S.A., 

Tel; 2 15 29 50 

Inti . Sweden, Stockholm 

Texas Instruments International Trade 
Corp., (Sverigefilialen), Tel: 08-23 54 80 

Inti Taiwan, Taipei 

Texas Instruments Asia Limited 

Inti United Kingdom, Bedford, England 

Texas Instruments Limited, Tel; 0234- 
67466 
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Texas Instruments (cont) 



Distributors 


AL Huntsville 

Hall-Mark Electronics, (205) 837-8700 

AZ Phoenix 

Kierulff Electronics, (602) 243-4101 
R. V. Weatherford, (602) 272-7144 

Tempe 

Marshall Industries, (602) 968-6181 

CA Anaheim 

R. V. Weatherford Co., (714) 634-9600 

Canoga Park 

Marshall Industries, (213) 999-5001 

Chatsworth 

JACO Electronics (west), (213) 998-2200 

El Monte 

Marshall Industries, (213) 686-0141 

El Segundo 

Tl Supply Company, (213) 973-2571 

Glendale 

R. V. Weatherford Co., (213) 849-3451 

Goleta 

RPS, (805) 964-6823 

Irvine 

Cramer/ Los Angeles, (714) 979-3000 
Marshall Industries, (714) 556-6400 

Los Angeles 

Kierulff Electronics, (213) '685-5511 
RPS, (213) 748-1271 

Palo Alto 

Kierulff Electronics, (415) 968-6292 

Pomona 

R. V. Weatherford Co., (714) 623-1261 

San Diego 

Cramer/San Diego, (714) 565-1881 
Kierulff Electronics, (714) 278-2112 
Marshall Industries, (714) 278-6350 
[ R. V. Weatherford, (714) 278-7400 

I »unnyvaie 

[ Cramer/San Francisco, (408) 739-2011 

! Marshall Industries, (408) 732-1100 

I Tl Supply Co., (408) 732-5555 

I United Components, (408) 737-7474 


Tustin 

Kierulff Electronics, (714) 731-5711 

CO Denver 

Cramer/ Denver, (303) 758-2100 
Kierulff Electronics, (303) 371-6500 

Englewood 

R. V. Weatherford, (303) 761-5432 

CT Hamden 

Arrow E!ectror,ics, (2C3) 248-3801 
Tl Supply Co., (203) 281-4669 
Wilshire Electronics, (607) 754-1570 

North Haven 

Cramer/Connecticut, (203) 239-5641 

Orange 

Milgray/Connecticut, (203) 795-0714 

FL Clearwater 

Diplomat/Southland, (813) 443-4514 
Ft. Lauderdale 

Arrow Electronics, (305) 776-7790 
Diplomat/Ft. Lauderdale, (305) 771-0440 
Hall-Mark Electronics, (305) 971-9280 

Hollywood 

Cramer/Hollywood, (305) 921-7878 

Orlando 

Cramer/Orlando, (305) 894-1511 
Hall-Mark Electronics, (305) 855-4020 

Palm Bay 

Arrow Electronics, (305) 725-1480 

Winter Park 

Milgray Electronics, (305) 647-5747 

GA Doraville 

Arrow Electronics, (404) 455-4054 

Norcross 

Cramer/ Atlanta, (404) 448-9050 

lA Cedar Rapids 

DECO, Inc., (319) 365-7551 

IL Arlington Heights 

Tl Supply Co., (312) 640-2964 

Chicago 

Newark Electronics, (312) 638-4411 

Elk Grove 

Hall-Mark Electronics, (312) 437-8800 
Kierulff Electronics, (312) 640-0200 

Mt. Prospect 

Cramer/Chicago, (312) 593-8230 
Schaumburg 

Arrow Electronics, (312) 893-9420 

IN Ft. Wayne 

Ft. Wayne Electronics, (219) 423-3422 

Indianapolis 

Graham Electronics, (317) 534-8202 

KS Shawnee Mission 

Hall-Mark Electronics, (913) 888-4747 

MA Billerica 

Kierulff Electronics, (617) 667-8331 

Burlington 

Wilshire Electronics, (617) 272-8200 

Newton 

Cramer/Newton, (617) 969-7700 

Waltham 

Tl Supply Company, (617) 890-0510 

Woburn 

Arrow Electronics, (617) 933-8130 
MD Baltimore 

Arrow Electronics, (202) 737-1700 
Hall-Mark Electronics, (301) 769-9300 

Columbia 

Technico Inc , (301) 461-2200 

Gaithersburg 

Cramer/Washington, (301) 948-0110 

Lanham 

Milgray/Washington, (301) 459-2222 

Ml Ann Arbor 

Arrow Electronics, (313) 971-8220 

Grand Rapids 

. Newark Electronics, (616) 241-6681 

Oak Park 

Newark Electronics, (313) 967-0600 

MN Bloomington 

Arrow Electronics, (612) 887-6400 

Minneapolis 

Cramer/Minnesofa, (612) 835-7811 

MO Earth City 

■ laii-ivioi r, UHiea, £3l-300U 

Kansas City 

ICOMP-Kansas City, (816) 221-2400 
Maryland Heights 

ICOMP-St, Louis, Inc., (314) 291-6200 


NC Kernersville 

Arrow Electronics, (919) 996-2039 

Raleigh 

Hall-Mark Electronics, (919) 832-4465 

Winston-Salem 

Cramer/Winston-Salem, (919) 725-8711 

NJ Camden 

General Radio Supply Company, (609) 
964-8560 

Cherry Hill, 

Cramer/Pennsylvania, (609) 424-5993 
Milgray Electronics, (609) 424-1300 

Clark 

Tl Supply Company, (201) 382-6400 

Clifton 

Wilshire Electronics, (201) 340-1900 

Fairfield 

Kierulff Electronics, (201) 575-6750 

Little Falls 

Crcmer/Nev.' Jersey, (201) 7S5-430C 

Moorestown 

Arrow Electronics, (609) 235-1900 

Saddlebrook 

Arrow Electronics,, (201) 797-5800 
NM Albuquerque 

Cramer/ New Mexico. (505) 243-4566 
International Electronics, (505) 265-6453 
NY East Syracuse 

Cramer/Syracuse, (315) 437-6671 
Endwell 

Wilshire Electronics, (607) 754-1570 

Farmingdale 

Arrow Electronics, (516) 694-6800 

Freeport 

Milgray Electronigs, (516) 546-6000 

Hauppauge 

Cramer/Long Island, (516) 231-5600 
JACO Electronics, (516) 273-5500 

New York 

Home Office (Wilshire), (212) 698-8707 

Rochester 

Cramer/ Rochester, (716) 275-0300 
Rochester Radio Supply Co., inc,, (716) 
454-7800 

Wilshire Electronics, (716) 235-7620 

Woodbury 

Diplomat/Long Island, (516) 921-7920 
OH Cleveland 

Arrow Electronics, (216) 464-2000 
Cramer/Cleveland, (216) 248-8400 

Columbus 

Hall-Mark/Ohio, (614) 846-1882 

OK Tulsa 

Hall-Mark/Tulsa, (918) 835-8458 
Tl Supply Co., (918) 582-8272 

OR Portland 

Almac/Stroum Electronics, (503) 292-3534 

PA Huntingdon 

Hall-Mark/Philadelphia, (215) 355-7300 

TX Austin 

Hall-Mark/Austin, (512) 837-2814 

Dallas 

Hall-Mark/Dallas, (214) 234-7400 
International Electronics, (214) 233-9323 
Tl Supply Co., (214) 238-6830 

El Paso 

International Electronics, (911) 778-9761 

Houston 

Haii-Mark/Houston, (713) 781-6100 
Harrison Equipment Company. (713) 652- 
4700 

R. V. Weatherford Company, (713) 688- 
7406 

Tl Supply Company, (713) 776-6511 

UT Salt Lake City 

nirvinmat/ AifalanrI /On-i\ 4 0 C 

Kierulff Electronics, (801) 973-6913 

VA Roanoke 

Technico, (703) 563-4975 

WA Seattle 

Almac-Stroum Electronics, (206) 763-2300 
Kierulff Electronics, (206) 575-4420 

Tukwila 

Cramer/Seattle, (206) 575-0907 

Wl Brookfield 

Newark Electronics, (414) 781-2450 

Oak Creek 

Arrow Electronics, (414) 764-6600 

West Allis 

Hail-Mark/Milwaukee. (414) 476-1270 
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Texas Instruments (cont) 

Can Downsview, Ontario 

CESCO Electronics, UcT., (416) 661-0220 
Zentronics, (416) 635-2822 
Montreal, Quebec 

CESCO Electronics, Ltd., (514) 735-5511 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


Zentronics, (514) 735-5361 

Ottawa, Ontario 

CESCO Electronics, Ltd., (613) 729-5118 
Future Electronics, (613) 232-7757 
Zentronics, (613) 238-6411 
Quebec City, Quebec 
CESCO Electronics, Ltd., (418) 524-4641 
Toronto, Ontario 

Future Electronics, (416) 675-7820 

Vancouver, B.C. 

Cam Card Supply, (604) 291-1441 

Winnipeg, Manitoba 

SCam Gard Supply, (204) 786-8481 

Inti Australia 
Adelaide 

Cema Distributors 
Amcliffe, N.S.W. 

Instant Component Service 
Blackburn, Victoria 
Cema Distributors 
Moorabbin, Victoria 
Instant Component Service 
North Adelaide 
Instant Component Service 
St. Leonards, N.S.W. 

Cema Distributors 
West End Queensland 
Instant Component Service 

Inti England 
Bedford 

Tl Supply 

Slough, Berks 

Tl Supply Co. 

Inti France, La Boursidiere 

Texas Instruments France 

Inti India 

Bombay 

Zenith Electronics 

Inti Korea, Seoul 

Texas Instruments Supply Co. 

Inti New Zealand 
Aukland 

D. J. Reid Electronics 

Takapuna 

David J, Reid (NZ) Ltd. 

Inti Singapore, Syed Alui Road 

Transco Eiectronics( PTE) Ltd. 

General Engineers 

Inti Spain, Madrid 

Texas Instruments Espana S.A. 

Inti Sweden, Stockholm 

Texas Instruments Supply 

Inti Switzerland, Kirchenweg 

Fabrimex AG 

Inti Taiwan, Taipei 

Texas Instruments Supply Co. 

Inti West Germany, Kepserserasse 

Texas Instruments Deutschland GmbH 


TMX Division 
Rusco Industries, Inc. 

1100 Glendon Avenue 
Los Angeles, California 90024 
(213) 879-9033 
(213) 879-1458 

Application information t— William Rennie 


Toshiba 


Toshiba America Inc. 

2900 MacArthur Blvd. 

Northbrook, Illinois 60062 
(312) 564-1200 

Engineering information: 

M. Motoe 
Saies information: 

S. Yatsunami 

Toshiba America New York Office 
280 Park Avenue 
New York, New York 10017 
(213) 557-0407 

Engineering information: 

S. Sato 

Sales information: 

T. Tanaka 

Toshiba American Los Angeles Office 
19515 So. Vermont Ave. 

Torrance, California 90502 
(213) 770-3300 

Engineering information: 

S. Okamoto 

Torrance, California, 90502 
Tokyo Shibaura Electric Co., Ltd. 

International Cooperation Division 

Overseas Operations Division 

Producer Goods Export Division 

1-6, Uchisaiwaicho 1-Chome, Chiyoda-ku, 100, 

Japan 

Tel: 501-5411 


Sales Offices & Representatives 


Calgary, Alberta 

Sales Office, (403) 273-6906 

Vancouver, British Columbia 

Saies Office. (604) 681-9221 

Sales Office, (604) 291-2966 

Toronto, Ontario 

Sales Office, (416) 499-5555 

Montreal, Quebec 

Sales Office, (514) 683-8900 

Argentina, Buenos Aires 

Tokyo Shibaura Electric Co., Ltd., Tel: 

40-1166 

Australia, Sydney 

Tokyo Shibaura Electric Co., Ltd., Tel: 
27-4301-5 

Toshiba EMI (Australia) Pty., Ltd., Tel: 
20912 

Austria, Wien 

Tokyo Shibaura Electric Co., Ltd., Tel: 
732283, 732295 

Brazil, Sao Paulo 

Toshiba Brasileira Representacoes, Ltd’a, 
Tel: 287-8117, 2338 
Colombia, Bogota 

Tokyo Shibaura Electric Co., Ltd., Tel: 
32-92-37, 27 

Greece, Athens 

Tokyo Shibaura Electric Co., Ltd., Tel; 
7799828 

Germany 

Duesseldorf 

Toshiba Deutschland GmbH, Tel: 0211- 
723091 

Frankfurt 

Toshiba Europa GmbH, Tel: 0611-664021, 
0611-663428 

Great Britain 
London 

Tokyo Shibaura Electric Co., Ltd., Tel: 
405-8641, 2, 405-9414 
Feltham Middlesex 
Toshiba House, Tel; 01-751-1281 
Hong Kong, Central Hong Kong 
Mon On Toshiba, Ltd., Tel: 246436, 7 
Tokyo Shibaura Electric Co., Ltd., Tel: 
26436, 7 

Indonesia, Jakarta 

Tokyo Shibaura Electric Co., Ltd., Tel: 
56228 

Iran, Teheran 

Tokyo Shibaura Electric Co., Ltd., Tel: 
839296 

Mexico, Piso Mexico, I.D.F. 

Tokyo Shibaura Electric Co., Ltd., Tel: 
5-66-90-55 


Inti 

New Zealand, Wellington 

Tokyo Shibaura Electric 
726-001 

Co., 

Ltd,, 

Tel: 

Inti 

Panama, Campo Alegre 





Toshiba de Panama, S.A., 

Tel: 69-2066 

Inti 

Philippines, Manila 

Tokyo Shibaura Electric 
88-27-17, 86-84-12 

Co., 

Ltd., 

Tel: 

Inti 

Singapore 

Toshiba KHR (Singapore) 
373-847 

Pte., 

Ltd., 

Tel: 

Inti 

South Africa, Johannesburg 




Tokyo Shibaura Electric 
212041 

Co., 

Ltd., 

Tel: 

Inti 

Taiwan, Taipei 

Tokyo Shibaura Electric 
551-0067, 551-5211 

Co., 

Ltd., 

Tel: 

Inti 

Thailand, Bangkok 

Tokyo Shibaura Electric 
2344144 

Co.i 

Ltd., 

Tel: 


Toshiba Thailand Co., Ltd., Tel 

; 2519269, 


2336278, 2337226, 2348554, 233 




Trans-Data 


Trans Data 

1721 2nd Street, Suite 100 
Sacramento, California 95814 
(916) 443-8116 

For Information: Carroll Collier 


TRW LSI Products 
P.O. Box 1125 

Redondo Beach, California 90278 
(213) 535-1838 

TRW RF Semiconductors 
14520 Aviation Blvd. 

Lawndale, California 90260 
(213) 679-4561 


Sales Offices & Representatives 


Huntsville 

Sales Office, (205) 772-9656 

Phoenix 

Sales Office, (602) 971-6250 

Los Angeles 

Sales Office, (213) 478-0183 

Menlo Park 

Sales Office, (415) 969-6060 

San Diego 

Sales Office, (714) 571-1544 

Tustin 

Sales Office, (714) 832-4952 

Westminister 

Sales Office, (303) 426-0890 

Orange 

Sales Office, (203) 795-3515 

Rowayton 

Sales Office, (203) 853-4466 

Ft. Lauderdale 

Sales Office. (305) 721-1700 • 

Orlando 

Sales Office, (305) 857-3650 

Elk Grove Village 

Sales Office, (312) 593-0200 

Fort Wayne 

Sales Office, (219) 432-5591 

Indianapolis 

Sales Office, (317) 359-9283 

Kokomo 

Sales Office, (317) 453-3592 

Cedar Rapids 

Sales Office, (319) 393-8703 
Prairie Village 
Sales Office, (913) 236-4646 
Wichita 

Sales Office, (316) 686-6685 
Louisville 

Sales Office, (502) 897-1569 

Baltimore 

Sales Office, (301) 795-5775 

Waltham 

Sales Office, (617) 890-3232 
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Ml Grand Rapids 

Sales Office, (616) 942-5420 

Southfield 

Sales Office, (313) 559-5454 

St. Joseph 

Sales Office, (616) 983-7337 
MN Minneapolis 

Sales Office (612) 854-4600 
MO St. Louis 

Sales Office, (314) 432-2830 
NB Lincoln 

Sales Office, (402) 474-5151 
NM Albuquerque 

Sales Office, (505) 265-7759 
NY Rochester 

Sales Office, (716) 424-2830 
NC Charlotte 

Sales Office, (704) 527-1344 
OH Cincinnati 

Sales Office, (513) 521-2290 
Columbus 

Sales Office, (614) 886-9396 

Dayton 

Sales Office, (513) 298-9546 
Middleburg Heights 
Sales Office, (216) 826-4424 
OR Beaverton 

Sales Office, (503) 643-1644 
PA Bala Cyneryd 

Sales Office, (215) 667-3400 
Pittsburgh 

Sales Office, (412) 344-7277 
TN Greenville 

Sales Office, (615) 639-6154 

TX Austin 

Sales Office, (512) 451-2959 

Dallas 

Sales Office, (214) 387-3030 

Houston 

Sales Office, (713) 772-5541 
UT Salt Lake City 

Sales Office, (801) 943-5650 
VA Richmond 

Sales Office, (804) 288-8334 
WA Bellevue 

Sales Office, (206) 454-0300 
Wl Wauwatosa 

Sales Office, (414) 475-7755 


Distributors 


AL Huntsville 

Hamilfon/Avnet, (205) 533-1170 

AZ Phoenix 

Hamilton/Avnet, (602) 275-7851 
CA Les Angeles 

Hamilton/Avnet, (213) 558-2121 

Mountain View 

Hamilton/Avnet, (415) 961-7000 

San Diego 

Hamilton/Avnet, (714) 279-2421 

CO Denver 

Hamilton/Avnet, (303) 534-1212 
CT Georgetown 

Hamilton/Avnet, (203) 762-0361 
FL Miami 

Hamilton/Avnet. (305) 971-2900 

GA Atlanta 

Hamilton/Avnet, (404) 448-0800 
IL Chicago 

Hamilton/Avnet, (312) 678-6310 
KS Kansas City 

Hamilton/Avnet, (913) 888-8900 
MA Boston 

Hamilton/Avnet, (617) 933-8000 
MD Baltimore 

Hamilton/Avnet, (301) 796-5000 

Ml Detroit 

Hamilton/Avnet. (313) 522-4700 
MN Minneapolis 

Hamilton/Avnet, (612) 941-3801 
MO St. Louis 

Hamilton/Avnet, (314) 731-1144 
NC Raleigh 

Hamilton/Avnet, (919) 829-8030 

NJ Cedar Grove 

Wamiltnn/Aunn* /OO-t \ O^Q.nBnn 

Mt. Laurel 

Hamilton/Avnet, (609) 234-2133 
NM Albuquerque 

Hamilton/Avnet, (505) 765-1500 


NY Rochester 

Hamilton/Avnet, (716) 442-7820 

Syracuse 

Hamilton/Avnet, (315) 437-2641 

Westbury 

Hamilton/Avnet, (516) 333-5800 
OH Cleveland 

. Hamilton/Avnet, (216) 461-1400 

Dayton 

Hamilton/Avnet. (513) 433-0610 

TX Dallas 

Hamilton/Avnet, (214) 661-8661 

Houston 

Hamilton/Avnet. (713) 760-1771 
UT Salt Lake City 

Hamilton/Avnet, (801) 972-2800 


NC Winston-Salem 

Murcota Corp., (919) 722-9445 
NY Fayetteville 

Tritech Elect., (315) 446-2881 

Plainview 

E.R.A., (516) 822-9890 
OH Centerville 

EMA, (513) 433-2800 
PA Ft. Wash. 

GCM Assoc,, (215) 646-7535 
TX Dallas 

West Assoc., (214) 661-9400 
UT Sandy 

Piper Sales, (801) 571-5675 


WA Seattle 

Hamilton/Avnet. (206) 746-8750 
Wl Milwaukee 

Hamilton/Avnet, (414) 784-4510 


Unitrode 


Unitrode Corporation 
580 Pleasant St. 

Watertown, Massachusetts 02172 
(617) 926-0404 
TWX; 710-327-1296 
Telex: 922-414 


Western Digital 


Western Digital Corporation 
3128 Red Hill Avenue 
P.O. Box 2180 

Newport Beach, Caifornia 92663 
(714) 557-3550 
TWX; (910) 595-1139 

Specific product information: 

Sales ext. 241, 242 

Application engineering: ext. 262 

Literature: 

Marketing Services ext. 250 

Price and delivery; 

MOS/LSI Circuits - Marketing Dept ext. 243 

Spartan Test Systems - SPARTAN Sales ext. 208 

Place an order: 

MOS/LSI Circuits - Local Sales'Rep,, 

Customer Service ext. 243 

Foi!ow-up on order: 

Customer Service ext. 243 

All other information: 

Public Relations ext. 242 


Sales Offices & Representatives 


AL Huntsville 

Murcota Corp., (205) 539-8476 
AZ Tempe 

Piper Sales, (602) 949-0048 
CA Los Altos , 

EL REPCO, (415) 941-4990 
Los Gatos 

Regional Office, (408) 354-7551 

Newport Beach 
Tustin 

Orion Sales, (714) S32-96o7 
CO Arvada 

Piper Sales, (303) 420-4646 
FL Ft. Lauderdale 

Dyne-A-Mark, (305) 771-6501 
lA W. Des Moines 

NEVCO, (515) 225-9666 
IL Des Plaines 

Janus Inc., (312) 298-9330 
MA Marblehead 

Regional Office, (617) 631-6466 
Woburn 

Component Tech., (617) 933-5390 
MD Glen Burnie 

New Era Sales, (301) 768-6666 
Ml Grosse Point 

r^reinpr Asboo /.aiht AQO.niRft 



Distributors 


AZ Phoenix 

Kierulff, (602) 243-4101 
CA Chatsworth 

Westates, (213) 341-4411 

Costa Mesa 

Westates, (714) 549-8401 
CA Los Angeles 

Kierulff, (213) 685-5511 
Mountain View 

Time Electronics, (415) 965-8000 

Palo Alto 

Kierulff, (4 i 5) 966-6292 

San Diego 

Kierulff, (714) 278-2112 
Westates, (714) 292-5693 

Santa Ana 

Emmiter Elec. Dist., (714) 557-7131 

Sunnyvale 

Bell Industries, (408) 734-8570 

Torrance 

Time Electronics, (213) 320-0880 

Tustin 


MN Minneapolis 

Marsh Sales. (612) 881-7511 
MO Kansas City 

NEVCO, (816) 421-1751 


CO Denver 

Kierulff, (303) 371-6500 

FL Clearwater 

Diplomat/Southland, (813) 443-4514 


2504 


©iC MASTER 1979 











Western Digital (cont) 

St. Petersburg 

Kierulff, (813) 576-1966 

GA Atlanta 

Electro Air Corp., (404) 351-3545 
IL Elk Grove Village 

Diplomat/Lakeland, (312) 595-1000 

Kierulff. (312) 640-0200 

Skokie 

Bell Industries, (312) 982-9210 
MA Billerica 

Kierulff, (617) 667-8331 

Woburn 

Spartan Electronics, (617) 935-2550 
Time-New England, (617) 935-8080 
MD Baltimore 

Technico, (301) 461-2200 
Ml Farmington 

Diplomat/Northland, (313) 477-3200 
MN Minneapolis 

Diplomat/Electro-Com Corp., (612) 788- 
8601 

MO St. Louis 

Diplomat/St. Louis, (314) 645-8550 
NJ Fairfield 

Kierulff, (201) 575-6750 

Totowa 

Diplomat-IPC, (201) 785-1830 

NY Woodbury 

Diplomat Electronics, (516) 921-9373 
OH Centerville 

Industrial Prod. Dist., (513) 435-2086 
OK Tulsa 

.Component Specialties, (918) 664-2820 
PA Clifton Hgts 

Time/Mid-Atlantic, (215) 622-2500 

TX Austin 

Component Specialties, (512) 459-3307 
Quality Components, (512) 458-4181 
Dallas 

Component Specialties, (214) 357-6511 
K A Electronics, (214) 634-7870 
Quality Components, (214) 387-4949 
Houston 

Component Specialties, (713) 771-7237 
Quality Components, (713) 772-7100 
UT Salt Lake City 

Kierulff, (801) 973-6913 
WA Tukwila 

Kierulff, (206) 575-4420 


SWITZERLAND 
W. Stolz AG 
Tel: (057) 54655 
1C MASTER DISTRIBUTOR 


Ziiog 


Zilog, Inc. 

10460 Bubb Road 
Cupertino, California 90514 
(408) 446-4666 
TWX; 910-338-7621 


Sales Offices & Representatives 

AL Huntsville 

Technology Marketing Assoc., 

(205) 883-7893 

AZ Phoenix 

The Thorson Company, (602) 956-5300 
CA Cupertino 

Zilog. Inc., (408) 446-4666 
Goleta 

The Thorson Company, (805) 964-8751 

Irvine 

The Thorson Company, (714) 557-4460 
Zilog, Inc., (714) 549-2891 

Los Angeles 

The Thorson Company, (213) 476-1241 

Mountain View 

The Thorson Company. (415) 964-9300 

San Diego 

Littlefield & Smith Assoc., (714) 455-0055 

CO Denver 

The Thorson Company, (303) 759-0809 

CT Danbury 

ABC Electronic Sales Co., (203) 743-9441 


DE 

FL 


lA 

IL 

KS 

MA 

Ml 

MN 

MO 

NJ 

NM 

NY 


OH 

OR 

PA 

TX 

UT 

VA 

WA 

Can 


AL 

AZ 

CA 


MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Hamden 

Daltcom Inc., (203) 288-7005 

Newark 

Dyno Rep Company, (703) 354-1222 
Altamonte Springs 
Dyne-A-Mark Corp., (305) 831-2097 

Clearwater 

Dyne-A-Mark Corp., (813) 441-4702 
Fort Lauderdale 

Dyne-A-Mark Corp., (305) 771-6501 

Orlando 

Technology Marketing Assoc., 

(305) 857-3760 

Palm Bay 

Dyne-A-Mark Corp., (305) 831-2097 

Cedar Rapids 

PMA Corp., (319) 362-9177 

Skokie 

Mar-Con Associates Inc., (312) 675-6450 

Schaumburg 

Zilog, Inc,, (312) 885-8080 
Overland Park 
PMA Corp.. (913) 381-0004 
Wichita 

PMA Corp., (316) 264-2662 

N. Billerica 

Zilog, Inc., (617) 667-2179 

Waltham 

Datcom Inc., (617) 891-4600 

Gross Point Pk. 

Greiner & Assoc., (313) 499-0188 

Minneapolis 

H.M.R. Incorp., (612) 831-7400 

Maryland Heights 

PMA Corp., (314) 569-1220 

Bergenfield . 

Zilog, Inc., (201) 385-9158 

Tenafly 

ABC Electronic Sales Co., (201) 568-2354 

Albuquerque 

Trembly Associates, (505) 266-8616 

Binghamton 

L-Mar Associates Inc., (OO-T) 723-1513 

E. Syracuse 

L-Mar Associates Inc., (315) 437-7779 

N. Tarrytown 

ABC Electronic Sales Co., (914) 631-2650 

Rochester 

L-Mar Associates Inc., (716) 328-5240 

Williston Park 

ABC Electronic Sales Co., (516) 747-6610 

Cleveland 

Geotronix, (216) 526-2535 

Columbus 

Geotronix, (614) 457-8472 
Zilog, Inc., (614) 457-0820 

Portland 

J. J. Backer Company, (503) 297-3776 

Bala Cynwyd 

Vantage Sales, (215) 667-0990 

Austin 

The Thorson Company, (512) 451-7527 

Dallas 

The Thorson Corhpany, (214) 233-5744 

Houston 

The Thorson Company, (713) 771-3504 
Salt Lake City 

The Thorson Company, (801) 973-7969 

Alexandria 

Dyna Rep, (703) 354-1222 

Bellevue 

The Thorson Company (206) 455-9180 

Seattle 

J. J. Backer Company, (206) 285-1300 

Mississaugua, Ontario 

Munro Electronic Components Ltd., 

(416) 676-1042 

Ottawa, Ontario 

Munro Electronic Components Ltd,, 

(613) 729-1831 

Montreal, Quebec 

Munro Electronic Components Ltd,, 

(514) 626-6723 


Distributors 


Huntsville 

Hallmark Electronics, (205) 837-8700 

Phoenix 

R. V. Weatherford Co., (602) 272-7144 
Anaheim 

R. V. Weatherford Co., (714) 634-9600 


Glendale 

R. V. Weatherford Co., (213) 849-3451 

Palo Alto 

R. V. Weatherford Co., (415) 493-5373 

Pomona 

R. V. Weatherford Co., (714) 623-1261 
San Diego 

Intermark Electronics, (714) 453-9005 

Santa Ana 

Intermark Electronics, (714) 540-1322 

Sunnyvale 

Intermark Electronics, (408) 738-1111 
Western Microtechnology, (408) 737-1660 

CO Englewood 

R. V. Weatherford Co., (303) 761-5432 

Wheatridge 

Century Eectronics, (303) 424-1985 

CT Hamden 

Wilshire Electronics, (203) 281-1166 
FL Fort Lauderdale 

Hallmark Electronics, (305) 971-9280 

Orlando 

Hall Mark Electronics, (305) 855-4020 
IL Elk Grove Village 

Hallmark Electronics, (312) 437-8800 

Westmont 

RM Electronics, (312) 323-9670 
IN Indianapolis 

RM Electronics, (317) 247-9701 
KS Shawnee Mission 

Hallmark Electronics, (913) 888-4747 
MA Burlington 

Wilshire Electronics. (617) 272-8200 
MD Baltimore 

Hallmark Electronics, (301) 796-9300 
Ml Grand Rapids 

RM Electronics, (616) 531-9300 
MN Bloomington 

Hallmark Electronics. (612) 884-9056 
MO Earth City 

Hallmark Electronics, (314) 291-5350 

NC Raleigh 

Hallmark Electronics, (919) 832-4465 
NM Albuquerque 

Century Electronics, (505) 292-2700 
NJ Clifton 

Wilshire Electronics, (201) 340-1900 
NY Buffalo 

Summit, (716) 884-3450 

Farmingdale 

Wilshire Electronics, (516) 293-5775 

Rochester 

L-Dun Electronics, (716) 328-0830 

OH Worthington 

Hallmark Electronics, (614) 846-1882 

OK Tulsa 

Hallmark Electronics, (918) 835-8458 
PA Huntington Valley 

Hallmark Electronics, (215) 355-7300 

TX Austin 

Hallmark Electronics, (512) 837-2841 

Dallas 

Hallmark Electronics, (214) 234-7300 

Houston 

Hallmark Electronics, (713) 781-6100 
UT Salt Lake City 

Century Electronics, (801) 972-6969 

WA Seattle 

Sterling Electronics, (206) 762-9100 

Wl West Allis 

Hallmark Electronics, (414) 476-1270 


MONTREAL, QUEBEC 
Future Electronics 
Tel: (514) 735-5775 
1C MASTER DISTRIBUTOR 


SWITZERLAND 
W. Stolz AG 
Tel: (057) 54655 
1C MASTER DISTRIBUTOR 
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